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ENGINEER'S STATEMENT:

The attached master development drainage plan and report were prepared under
my direction and supervision and are correct to the best of my knowledge and belief.
Said drainage report has been prepared according to the criteria established by the
City/County for drainage reposts and said report is in conformity with the master plan of
the drainage basin. I accept responsibility for any liability caused by any negligent acts,
errors Or omissions on my part in preparing this report.

Kiowa Engineering Corporation, 1604 South 21* Street, Colorado Springs, Colorado
80904

Richard N. Wray Date
Registered Engineer # 19310

DEVELOPER'S STATEMENT:

1, the Developer, have read and will comply with all of the requirements specified
in this drainage report and plan.

BY:

Date

ADDRESS: Nor’wood Development Group
Plaza of the Rockies
102 South Tejon Suite 200
Colorado Springs, CO 80903

CITY OF COLORADO SPRINGS

Filed in accordance with Section 7-7-906 of the Code of the City of Colorado Springs,
2001, as amended.

City Engineer Dated



PROJECT DESCRIPTION

Wolf Ranch Development is a master planned community located in northeast
Colorado Springs. The master development plan includes open space, parks, drainage,
residential, office and commercial uses. The development covers approximately 1800
acres. The development is located bordered by Black Forest Road on the east, Old Ranch
Road on the north, the Cordera development on the west and Cowpoke Road on the
south. The location of the site is presented on Figure 1.

The property subject to development is located in portions of Sections 30 and 31
Township 12 South, Range 65 West of the 6th Principal Meridian and Section 6 Township
13 South Range 65 West of the 6™ Principal Meridian. The development subject to master
drainage planning has a segment of Cottonwood Creek that passes through the southern
portion of the site as well as a major sub-tributary designated as Tributary Four in this

' report. The property lies completely within the Cottonwood Creek basin.

PREVIOUS REPORTS
The following reports and plans were reviewed in the process of preparing this
master development drainage plan:

1. Soil Survey for El Paso County, Colorado, dated June 1981.

2. "City of Colorado Springs/El Paso County Drainage Criteria Manual", prepared by
City of Colorado Springs, El Paso County, dated May 1987, revised 1996.

(]

Cottonwood Creek Drainage Basin Planning Study (DBPS) prepared by URS,
Inc., dated 1994,

4. Cottonwood Creek Drainage Basin Planning Study prepared by Ayres Associates,
Inc. dated June 2000.

1%

- Westcreek at Wolf' Ranch Subdivision Master Development Drainage Plan and
Final Drainage Report for Westcreek at Wolf Ranch Filings Nos. 1, 2, 3, 4 and 5,
prepared by Rockwell Consulting, dated September 2003.

6. Westcreek at Wolf Ranch Subdivision Master Development Drainage Plan and
Final Drainage Report for Westcreek at Wolf Ranch Filings Nos. 6, 7, 8, 9, 10, 11

and 12 and Research Parkway at Wolf Ranch Filings T, 2, and 3, prepared by
Rockwell Consulting, dated December 2003,

=~

HEC-1 Flood Hydrograph Package User’s Manual, prepared by US Army Corps
of Engineers Hydrologic Engineering Center, dated June 1998,

[+3]

- Prudent Line for Rural Areas in El Paso County Criteria prepared by Ayres
Associates dated June 2000.
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References 3 and 4 were prepared for the overall Cottonwood Creek Drainage
basin and were used to establish the selected drainageway improvements for the basin.
The City adopted the studies and used them in the establishment of the drainage and
bridge fees for the basin. The primary difference between these two studies was that in
Reference 4 the prudent line concept was incorporated into the DBPS as the preferred
alternative channel design for the upper portions of Cottonwood Creek and for Tributary
Four as well. The drainage fee was modified in Reference 4 to account for the land costs
associated with the creation of a prudent line setback. No channel improvements other
than grade control structures were recommended for Cottonwood Creek and Tributary
Four for the reaches within the Wolf Ranch development. The peak discharges
summarized in Reference 4 were applied in the design of bank improvements and grade
controls for the portion of Cottonwood Creek that passes through the southern portion of
the development.

References 5 and 6 were used to establish the proposed major drainage structures
within the Filings covered by these master development drainage plans and final drainage
reports. Storm sewer outfall sewers and detention basins shown recommended in these
studies were considered when the hydrologic models were developed for this MDDP,

The purpose of this MDDP is to develop the hydrologic model of the onsite and
offsite watersheds related to the Master Planned area. Tt is also the focus of this MDDP
to evaluate the storm sewer infrastructure to be constructed as part of the Westcreek and
greater Wolf Ranch developments, and to establish the size, type, and location of the
major drainageway facilities for Wolf Ranch. It should however be expected that
modifications in the size and location of the major drainageway facilities as shown herein
might occur depending upon the actual development of the land within the Wolf Ranch
property. In particular the location of the regional detention basins may be shifted as
alternatives are analyzed as part of the land development process.

HYDROLOGY

The offsite and onsite hydrology for the site was estimated using the methods
outlined in the City/County Storm Drainage Criteria Manual. Topography for the site was
compiled at a two-foot contour interval and a horizontal scale of one inch to 400-feet.
This topography was used to verify the onsite sub-basin boundaries. Offsite sub-basin
boundaries were determined using the above referenced reports, the City of Colorado
Springs FIMS mapping base, and the USGS quadrangle maps for the area. Field
inspections were also carried out in order to confirm or refine subdivision limits.



Existing and developed condition peak discharges for the sub-basins and design
points along the major drainageway associated with Tributary Four and Cottonwood
Creek shown on the Hydrologic Sub-basin Map were determined for the 5-year and 100-
year recurrence intervals. The 24-hour storm duration was modeled using a Type LA
rainfall distribution. The total 24-hour rainfall depth was 2.5 and 4.4 inches for the 5- and
100-year frequencies, respectively. No area reduction factor was applied to the rainfall
distribution and fotal depths.

Soils within the Wolf Ranch are mostly classified into hydrologic soils group B as
shown in Reference 1. A small amount of hydrologic soil group A exists along the west-
bank of Tributary Four in the southern portion of the development. For the purposes of
modeling the developed conditions, all soils within the development were assumed to be
hydrologic soil group B. Presented on Figure 2 are the hydrologic soil types that can be
found within the Wolf Ranch development.

Land uses within the development were determined using the master development
plan for Wolf Ranch. The development land will be of mixed uses. The land uses were
used in the establishment of the curve numbers (CN values) that were input to the HEC-1
model. For the existing development condition and CN value of 61 was used for all of
existing sub-basins within the development. Presented on Figure 3 is the hydrologic land
use map for Wolf Ranch and their associated CN-values.

The time of concentration for each of the sub-basins modeled was estimated. The
time of concentration was computed from a combination of overland flow, channel and
pipe flow for each sub-basin. The time lag for each sub-basin was computed by reducing
the time of concentration by 60 percent. The time lag was input to the HEC-1 model.

The Muskingnm-Cunge routing technique was used to route the sub-basin
hydrographs between design points. The majority of the routing elements were
trapezoidal channel sections. Within the Westcreek portion of the development storm
sewers were modeled. The longitudinal slope of each routing element was determined
using the topographic mapping described above.

Hydrologic flow charts were prepared and are contained within Appendix A of this
report. These flow charts were used to compile the HEC-1 model.

EXISTING MAJOR SUB-WATERSHED DESCRIPTIONS
The study area was divided into eight major sub-watersheds. These sub-
watersheds are noted in the hydrologic analysis by using the designations A through H.

The sub-basins were coded accordingly (i.e., A-1, A-2, B-1, etc). The sub-basins for the
existing condition are presented on Figure 4.
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As shown on Figure 4 the “A” basins discharge to an existing concrete box culvert
under Powers Boulevard. The sub-watershed drains a total of .42 square miles at its
outfall point along the west boundary of the development. Slopes along the major
drainageway range from 3 to 5 percent. Soils are entirely hydrologic soil group B. There
is a portion of sub-basin A-1 that lies offsite from Wolf Ranch. The offsite portion of sub-
basin A-1 is presently developed into large rural lots ranging in size from 5 to 40 acres.
The watershed is well vegetated with native grasses. A small portion of sub-basin A-1 is
forested.

The “B” basins discharge to an existing 54-inch reinforced concrete storm sewer
that is within Research Parkway west of Powers Boulevard. The sub-watershed drains a
total of .15 square miles at its outfall point at Powers Boulevard. Slopes along the major
drainageway range from 2 to 5 percent. Soils are entirely hydrologic soil group B. Sub-
watershed B lies entirely within Wolf Ranch. The watershed is well vegetated with native
grasses.

The “C” basins discharge to an existing 72-inch reinforced concrete storm sewer
that 15 under Powers Boulevard near the southwest corner of the property. The sub-
watershed drains a total of .25 square miles at its outfall point at Powers Boulevard.
Slopes along the major drainageway range from 2 to 5 percent. Soils are predominantly
hydrologic soil group B however a small portion of type A soil exists within sub-basin C-
1. Sub-watershed C lies entirely within Wolf Ranch. Most of sub-basin C-2 lies within
the Westcreek subdivision Filings 1 through 3. The watershed is well vegetated with
native grasses.

The “D” basins discharge to Cottonwood Creek within an offsite property just
ppstream of Powers Boulevard. The sub-watershed drains a total of .36 square miles at its
outfall point at Cottonwood Creek. Slopes along the major drainageway range from 2 to
5 percent. Soils are predominantly hydrologic soil group B. Sub-watershed D lies mostly
within Wolf Ranch however sub-basin ID-3 hies within the Goetsch property that lies south
of Wolf Ranch. The watershed is well vegetated with native grasses. The major
drainageway within sub-basin D-3 is stable and has no improvements such as grade
controls or bank lining. The drainageway is poorly defined where it enters Cottonwood
Creek.

The “E” basins discharge to the Cottonwood Creek drainageway through an
offsite property just upstream of Powers Boulevard. The sub-watershed drains a total of
.32 square miles at its outfall point at Cottonwood Creek. Slopes along the major
dramageway range from 2 to 5 percent. Soils are entirely hydrologic soil group B.

7



Approximately 60-percent of sub-watershed E lies within Wolf Ranch however 40 percent
lies within the Goetsch property south of Wolf Ranch. The watershed is well vegetated
with native grasses. The major drainageway within sub-basin E-2 is stable and has no
improvements such as grade controls or bank lining. A stock pond exists along the
drainageway within the Goetsch property.

“F” basins discharge to Cottonwood Creek approximately 4,000 feet upstream of
the bridge over Powers Boulevard. The sub-watershed drains a total of 2 square miles at
its outfall point. Slopes along the major drainageway range from 2 to 4 percent. Soils are
mostly classified as hydrologic soil group B however a small area of Type A soil exist
along the west overbank of Tributary Four south of Research Parkway. There is a portion
of sub-watershed F that is offsite from Wolf Ranch. The offsite portion of the sub-
watershed (i.e., sub-basins F-1 though F-7) is presently developed into large rural lots
ranging in size from 5 to 40 acres. The watershed is well vegetated with native grasses.
A small portion of the upper watershed is forested. The major drainageway in the F sub-
watershed is Tributary 4. There are presently no improvements along the drainageway in
the form of bank lings or grade controls. The low flow channel and some segments of the
100-year floodplain that have cross-section that is well incised.

The “G” basins discharge to Cottonwood Creek approximately 500 feet upstream
of the outfall of sub-watershed ¥. The sub-watershed drains a total of .32 square miles at
its outfall point. Slopes along the major drainageway range from 2 to 3 percent. Soils are
entirely ‘hydrologic soil. group B. A portion of sub-watershed G Jies offsite from Wolf
Ranch. The offsite portion of the sub-watershed (i.e;, sub-basin G-1) is presently
developed into large rural lots ranging in size from 2.5 to 5 acres. The watershed is well
vegetated with native grasses.

The “H” basin discharges to Cottonwood Creek just downstream of Black Forest
Road. This sub-watershed drains a total of .093 square miles at its outfall point. Slopes
along the watershed range from 2 to 6 percent. Soils are entirely hydrologic soil group B.
The sub-watershed is well vegetated with native grasses.

It was assumed in this report that the portions of the A- and F-basins that lie north
of Old Ranch Road will not develop to any higher land use densities than exist today. If
denser development occurs north of Old Ranch Road, it has been further assumed that
detention would be required so that the peak discharges flowing onto the Wolf Ranch

development would not be increased over the existing condition rates calculated in this
report.



DEVELOPED MAJOR SUB-WATERSHEDS

The study area was divided into nine major sub-watersheds. These sub-watersheds
are noted in the hydrologic analysis by using the designations A through J. The sub-basins
were coded accordingly (i.e., A-1, A-2, B-1, etc). The sub-basins for the developed
condition existing condition are presented on Figure 5. For the most part the developed
condition sub-watershed boundaries cover similar areas as compared to existing sub-
watersheds. The sub-basin divides were determined using the master development plan so
that basin divides and key design points could be evaluated at future major roads. Some
minor sub-basin rerouting and diversions have occurred. The curve-numbers were revised
for the developed conditions, The developed curve numbers ranged from 61 to 90. The
time of concentration values and resulting time lags were evaluating using developed flow
paths and storm sewers where applicable.

HYDROLOGY RESHLTS

Presented of Figures 4 and 5 are the peak discharges that resulted from the
hydrology analysis for sub-basins as well as at key design points within the development.
Presented on Table 1 is a comparison of the DBPS discharges summarized in Reference 4
at each common design point. The variances in the peak discharges are largely the result
of the differences between the HEC-1 model developed in the Reference 4 and this
MDDP. A greater degree of sub-basin delineation has been applied in this MDDP that can
cause differences in peak discharges. Differences if the sub-basin area can also produce
variances between this MDDP and the DBPS. The input and output for the HEC-1
computer model for the existing and developed hydrologic analyses are contained within
Appendix A of this report. There was no analysis conducted in this MDDP for the main
siem of Cottonwood Creek. Peak discharges data shown on Table 1 that was obtained
derived from the DBPS were applied in this MDDP for the estimation of the 100-year
flood plain for Cottonwood Creek and the sizing selective of bank linings.

At design point A the primary difference between the 100-year peak discharge
reported in Reference 4 and this MDDP is due to the larger basin area applied in this
MDDP for the developed condition. A modestly lower curve number was applied in this
MDDP compared to Reference 4. The lower curve number yields a lower unit discharge
at design point A for the MDDP hydrology (i.e., 1.490 cubic feet per second/square mile
(__DBPS) versus 1,280 cubic feet per second/square mile (MDDP)). This result is
consistent with the application of a lower curve number.

At design point F located at the confluence of Tributary Four and Cottonwood
Creek the variance in the peak discharges is also the resuli of a larger area applied in the

9



TABLE 1:

COMPARISON OF 100-YEAR PEAK DISCHARGES
DEVELOPED CONDITION WITHOUT DETENTION

WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

DESIGN POINT DEBPS (REFERENCE 4) MDDP (KIOWA)
Q5 Q100 Qs Q100
(cfs) (cfs) (cfs)

A n'r 533 270 930
F . nr 1,450 310 1,650
COTTONWOOD CREEK AT nfr 2,730 (1) ne ne
POWERS BOULEVARD

COTTONWOOD CREEK n/t 860 (1) ne fe

UPSTREAM OF TRIBUTARY FOUR

(1) Source: Cottonwood Creek DBPS, Ayres Associates, June 2000 (reference 4)
/'t = not reported in this MDDP
ne = no estimate made in this MDDP



MDDP and differing curve number. The unit discharges compare well between the DBPS
and this MDDP, (i.e., 760 cubic feet per second/square mile (DBPS) versus 810 cubic feet
per second/square (MDDP)).

REGIONAL DETENTION HYDROLOGY

Detention storage was determined through an iterative process where an initial
volume was calculated based on the changes of SCS curve numbers between the existing
and developed condition. The initial volume was refined using the HEC-1 model resulting
in the storage volumes summarized in this report. The proposed development condition
was modeled with sufficient detention storage so that the flow rates were maintained to
historic levels at each outfail point along the development’s southern and western
boundaries. The implementation of detention storage will have the affect of reducing the
size of major drainageway facilities that may lie downstream of a detention basin.
Detention will extend the time and duration of peak discharges but significantly reduce the
magnitude of the peak flow rates for the 5- and 100-year recurrence intervals.

Presented on Figure 6 are the locations and hydraulic characteristics of six
detention basins that are proposed within the Wolf Ranch development. Each detention
basin would be built with an outlet structure that would control the S-year and 100-year
discharges from the detention basin to historic levels at the discharge points from the
property. Detention basins within sub-watershed A, E/D, DB18, DB19 and G will have
additional storage attributed to water quality. Onsite detention is recommended for the
development that may occur within sub-watersheds H and J since no site with the physical
attributes for a detention basin exists. Detention basins A, DB18, DB19 and DB28 have
been sited to take into account a roadway embankment that could be integrated into the
design of the detention basin. Presented on Table 2 are peak flow comparisons at the
discharge point of each sub-watershed for the existing, developed and detained hydrologic
conditions.

At design point A an “aliowable” discharge of 553 cubic feet per second was
determined in Reference 4. The allowable discharge at Design Point A represents the
maximum release rate from a developed A watershed and would be within the hydraulic
capacity of the Fairfax Detention Basin. The Fairfax detention basin lies downstream of
Powers Boulevard and is a regional detention basin that receives runoff from sub-
watershed A. The discharge in the detained condition at design point A is 165 cubic feet
per second well below the allowable discharge stated in Reference 4. The existing
condition peak discharge as estimated herein is 160 cubic feet per second.

11



TABLE 2:
COMPARISON OF EXISTING, FUTURE AND DETAINED CONDITIONS PEAK DISCHARGES
WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

DESIGN POINT LOCATION EXISTING CONDITION FUTURE CONDITION DETAINED CONDITION
Q5 Q100 Qs Q100 Q5 Q100
(cls) (cfs) (cfs)
A at West Property Line 11 157 270 933 37 138
A5 at Cross Creek Drive N/A N/A 273 935 273 935
A6 at existing stock pond i2 142 225 723 225 723
A3 at Briargate Boulevard N/A N/A 89 330 . 89 330
C at Cottonwood Creek 8 94 104 314 104 314
D at Cottonwood Creek 10 107 47 162 N/A N/A
D2 (1) at south property line i0 103 : 48 158 33 151
E at Cottonwood Creek 11 124 94 304 N/A N/A
E2(1) at south property line 6 66 98 309 33 151
F Tributary 4 at Cottoriwood Creek 49 661 307 1,654 102 565
F28 Tributary 4 at Research Parkway 35 664 304 1,659 101 554
F22 Tributary 4 1,000' south of Briargate 49 570 126 850 32 245
G at Cottonwood Creek 13 153 129 502 40 134
H-1 at Research Parkway 5 4] . 17 63 17 63
H-2 at Cottonwood Creek 3 36 25 9% 25 )

(1) Detained design peints D2 and E2 combine the discharges for existing basins E-1 and design point D2



The input and output for the HEC-1 computer model for the detained hydrologic
analysis is contained within Appendix A of this report.

HYDRAULICS

The sizing of the major drainageway conveyances, storm sewer outfall lines and
roadway culverts was accomplished using the discharge data produced for the detained
hydrologic condition. Presented on Figure 6 are the sizes for each of the major roadway
crossings. Roadway culverts were determined using the Federal Highways Administration
HY-8 Culvert Analysis program. The input and output for the culvert analyses are
contained within Appendix B. Storm sewers shown on Figure 6 were determined using
normal flow equations and a minimum slope of 2 percent. The major storm sewers were
modeled in the HEC-1 analysis.

With the exception of the Cottonwood Creek and Tributary Four drainageways the
open channels shown on Figure 6 were sized using normal depth equations. For grass-
lined channels a maximum 100-year velocity of five feet per second was assumed. For
channels fined with riprap a maximum 100-year design velocity of nine feet per second
was applied. The spacing of grade control along open channels, including Cottonwood
Creek and Tributary Four was determined using an assumption that the longjtudinal slope
would degrade to one-half of the existing longitudinal slope.

Presented on plan and profiles PP1 through PP6 contained within Appendix C are
the proposed drainageway improvements for the segments of Tributary Four and
Cottonwood Creek within the development. Grade controls would be sloping boulder or
soil cement drops with a maximum drop height of six vertical feet. A typical section of a
boulder sloping drop is included with the plan and profiles. The drop structure would
provide for the control of the S-year as well as the 100-year discharge through the drop.
Selective riprap bank lining is proposed along Cottonwood Creek and Tributary Four.
The locations proposed for bank lining are shown on the plan and profiles. A typical bank
section and sloping drop has been provided for on the detail sheet PP7 as well.

Presented on the plan and profile drawings is the 100-year floodplain and profile
for Cottonwood Creck and Tributary Four. The 100-year water surface was determined
using the U. 8. Army Corps of Engineers HEC-2 water surface profile program. The
hydrology used to determine the floodplain and profile was the developed condition
without detention. The 100-year velocity along Cottonwood Creek through the Wolf
Ranch development ranges 4 to 10 feet per second. The 100-year velocity for Tributary
Four ranges from 6 to 10 feet per second. These velocity ranges were used when
defermining the average riprap size needed for the selective linings.
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Also presented on the plan and profiles is a proposed erosion setback for
Cottonwood Creek and Tributary Four. This setback was determined using the “prudent
line” methodology for erosion resistant banks conditions as outlined in Reference 8. This
setback was determined in order to define the location of the encroachment limits for the
Cottonwood Creek and Tributary Four corridors. This setback was determined since the
banks will only be selectively lined and therefore some allowance for lateral migration of
the stream channel could occur. Using the methodology outlined in Reference 8, the
calculated setback ranges from 60 to 140 feet for Tributary Four. The location of the
erosion setback denotes the limits of encroachment fill that would be associated with land
development activities with the exception of roadway and utility crossings. The potential
for vertical degradation will be limited by the drop structures. The use of the prudent line
criteria is appropriate for the segments of Tributary Four and Cottonwood Creek within
the property and is consistent with the Cottonwood Creek Drainage Basin Planning Study
(Reference 4). The calculations associated with determining the location of the erosion
setback are included within Appendix B.

FLOODPLAIN STATEMENT

Floodplains for the 100-year existing condition have been delineated for
Cottonwood Creek within the Colorado Springs and El Paso County Flood Insurance
Study (FIS). Cottonwood Creck is the only drainageway within the Wolf Ranch
development that has been studied by FEMA.

Shown on Figure 7 is the project site superimposed on the Flood Insurance Study
FIRM panel for this area of El Paso County. Portions of the Wolf Creek property lie
within a 100-year floodplain and floodway as depicted in the in the City of Colorado
Springs and El Paso County Flood Insurance Study (FIS), prepared by the Federal
Emergency Management Agency (FEMA).

PROPOSED FACILITIES

Detention _

The primary conclusion of this MDDP is that regional detention will be required to
maintain the historic flow conditions at the development’s west and south property lines.
1t i3 proposed to construct six detention basins within the development. Three of the
detention basins lie within the Tributary Four watershed. The remaining three lie within
sub-watersheds A, E/D and G. Onsite detention is recommended for sub-watersheds G-5,
H and J. As discussed above, the detention basins shown on Figure 6 collectively act to
reduce the 100-year peak discharge to at or below historic conditions. Detention basin

14
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E/D has been constructed with the Westcreek I subdivision. Detention basin E/I) was
design to function as a wetland bottom extended duration detention basin in conformance
with Volume 2 of the City’s Drainage Criteria Manual. It is the intent of this MDDP to
incorporate water quality storage and discharge control features for all of the detention
basins except detention basin F28 that lies upstream of proposed Research Parkway
embankment. The HEC-1 models incorporating these storage facilities are contained
within Appendix A of this report. The storage and outflow data for each of the detention
basins are presented on Figure 6. Each detention basin will be designed to be in
conformance with the City/County storm drainage technical criteria. Each detention basin
will be required to have an emergency spillway. Easements or tracts dedicated for access

and maintenance will be established at each detention basin site through the platting
process.

Drainageways

The City of Colorado Springs. El Paso County Drainage Criteria Manual was used
in the development of the typical sections and plans for the major drainageways within the
Cross Creek Development. The City/County storm drainage criteria manual was
supplemented by other criteria with more specific application. These were:

L. Urban Storm Drainage Criteria Manual, Volumes I, 11, and Il prepared by the
Urban Drainage and Flood Control District.

The recommended channel sections for each reach of drainageway have been
presented on Figure 6 at the rear of this report and on the preliminary plan and profiles of
Tributary Four.

The City of Colorado Springs adopted a streamside overlay zone for many of the
natural watercourses that lie within the City in 2001. This zone was established in order
to restrict encroachment of fill associated with development into the natural flood zones of
a particular drainageway and to promote the preservation of the natural floodplain zones
that may exist. Because of the prudent line assumption that has been advanced for
Cottonwood Creek, Cottonwood Creek was exempted from the streamside overlay

regulations and criteria. Tributary Four does not lie within a designated streamside
overlay zone.
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Drop and Check Structures

Drop structures have been sited along the Cottonwood Creek, and Tributary Four
drainageways in order to maintain the channel invert at a stable gradient or to reduce the
slope of the channel gradient so that lower velocities result along the drainageways. When
determining the location of drop structures a degraded slope of no more than one-half of
the existing slope was assumed. In the case of Cottonwood Creek the design slope ranged
from 1.5 percent to 2 percent. In the case of Tributary Four the design slope applied was
1.25 percent. This assumption allows for the design to accommodate future channel
degradation without modifying the existing channel section. The drops are designed to
altow for a maximum drop of six feet and will have a sloping face of four to one.

Check structures are needed along the invert of some of the natural and smaller
improved drainageways shown on Figure 6. The check will allow for a three-foot
degradation of the invert prior to undermining a given check. These checks will be
constructed of either riprap or concrete. A typical check structure detail has been
presented on detail sheet PP7. The interval between checks is shown for each
drainageway on Figure 6.

Roadway Crossings
Summarized on Figure 6 are the size,
the major drainageways. The location 6f future arterials and collector streets was
obtained from the development plan for

of 1.1 was assumed in the sizing of the

The existing crossings af Cowpolte Road and | Black Forest Road &
remain as they have sufficient capacity To pass the 100-year discharge without
overtopping. These crossings are maintained by the El Paso County Depariment of
Transportation. El Paso County recently repaired the wingwalls on the bridge at Black
Forest Road and installed some additional riprap outlet protection. The bridge at
Cowpoke Road will be removed when Tutt Boulevard is extended across Cottonwood
Creek and Cowpoke Road is realigned.

As part of the annexation agreement for the Wolf Ranch property the Black Forest
Road bridge will be required to be rebuilt by the developer of Wolf Ranch when traffic
levels on Black Forest Road warrant the widening of the roadway. The hydraulic capacity
of the new structure when built should be able to convey the discharges estimated in this
MDDP.

Several culverts exist under Old Ranch Road at this time. These culverts range in
size from 18-inches to 48-inches and are all corrugated metal pipe. The culverts have
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adequate capacity to convey the existing five-year flow under the roadway without
overtopping. Some of the culverts have a 100-year capacity. It was assumed in the
hydrologic analysis that the areas north of Old Ranch Road will not produce runoff greater
than the existing condition rates calculated in this report. The majority of the area north
of Old Ranch Road is developed. If a denser land use takes place in the future,
stormwater detention would be required so that an increase the rates of runoff to the Wolf
Ranch property does not accur. There is however no intention to replace the existing
crossing under Old Ranch Road as part of the development of the Wolf Ranch property.

Trails

Trails for access to the detention basins and major drainageways need to be
incorporated into the design of the improvements, For the Wolf Ranch a multi-purpose
trail is proposed that is aligned along the Tributary Four. This trail will have to be
accommodated at each of the roadway crossings by either an at grade or sub-grade
crossing. Where practical, this trail can accommodate maintenance access to the channel
and the detention basins. If the trail encroaches into a 100-year floodplain, the trail design
should take into account hydraulic considerations, utilities in the area and access to
dedicated parks and roadway crossings. Maintenance access to the drainageway and to
existing utilities within the drainageway cortidor can offer a multiple use aspect to a trail
project. .

Maintenance

Maintenance of drainageway facilities is essential in preventing long term
degradation of the drainageway and overbank areas. Along the drainageway, clearing of
debris and dead vegetation should be considered within the low flow area of the creek and
its tributaries. On the overbanks, limited maintenance of the existing vegetative cover is
recommended. Yearly clearing of frash and debris at roadway crossings is also
recommended to ensure the design capacity of the crossing, and to enhance the crossings
for trail users if a trail exists. Caution should be taken when clearing culverts of sediment
so as not 1o leave the dredged soil within the channel or overbank area. This disturbs the
native vegetation and creates a potential water quality concern if the dredged material is
subsequenily washed into the drainageway by natural erosion. For those reaches of
drainageways that are designated for selective lining and the ﬂoodplain preservation,
maintenance activities should be carried out while minimizing the disturbances to native
vegetation.
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The proposed detention basins will also require annual maintenance. The outlet
structures will need to be cleared and the entry channel and forebays cleared of debris or
silt. For those detention basin where water quality storage has been incorporated into the
design, the clearing of sediment from the water quality pools will need to be carried out on
a yearly basis as well, minimum.

At the present time a metropolitan district is in existence that will serve the Wolf
Ranch property. The metropolitan district will be responsible for the construction anci
maintenance of various public facilities within the Wolf Ranch property including but not
necessarily limited to common open spaces and landscaped medians, parks, road '.ays
major draina nageways, detention basin and community centers. The exact scop of the
maintenance responsibilities of the metropolitan district is still subject to .reﬁnement
Agreements between the City of Colorado Springs and the metropolitan ’dlstfict may need
to be developed that will define the exact maintenance responsibility for the public
infrastructure within Wolf Ranch. At this time it is envisioned that the major drainageway
facilities shown in this MDDP along Tributary Four and drainageway A, as well as the
detention basins would be subject to maintenance by the metropolitan district. If the
portion of the Cottonwood Creek that lies within Wolf Ranch is closed to fee assessment
and reimbursement of facilities (see discussion below), it is envisioned that the district
would take over maintenance responsibilities of the major drainageway facilities and

}-]ﬁz, ‘I”l\ l-‘s
by

f‘fﬂnv%e

deteniion basin shown in this MDDP. K *j’ oy wh 1) nf{) -!-9 ﬁ;t bﬁt? S -

9,0 3o Dea e 6 ch
Right-of-Way V.,,.\‘_ m%— o
Tt will be required for the main dramaﬂe}/vays that pass through the development to

be located within dedicated tracts, easements or right-of-ways. Access to these fracts or
easement will be granted to the metropolitan district so that routine maintenance activities
can be conducted. In the case of right-of~ways and tracts, these lands would be dedicated
to the metropolitan district. For those segments of the drainageway where floodplain
preservation is the recommended plan, a combination of open space dedication (such as
park-land and greenbelts), in combination with a more narrow dedicated maintenance
right-of-way along the low flow area of the drainageway should be obtained through the
land development process. Land dedication will be required for the detention basins. The
dedication of ecasements and right-of-way for the drainageways and detention basins would
be accomplished at the time of development planning and/or platting of the parcels that lie
adjacent to or upstream of the stormwater facility.
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,  DRAINAGE BASIN FEES
It is the intent of the developer to request that the developable land within the

Wolf Ranch property be exempted from the assessment of dramage fees associated with
the Cottonwood Creek basin and in essence “close” the basin. As such the developable
acreage subject to fee assessment that has been is estimated at 1,484 acres would be
removed from the Cottonwood basin. Additionally, the drainageway improvements
identified in the DBPS for the portion of Cottonwood Creek within the property and for
Tributary Four would not be subject to reimbursement. OC}The estimated cost for these
facilities as presented in the DBPS was approxiinatply $400,000. The land associated with
the erosion control setback will also not be subject to reimbursement through the
Cottonwood Creek basin fee syetemz
A formal presentatlon to the Dramage Board will be conducted wherein the
recalculation of the basins fess il be discussed and revised accordingly based upon the
recommendation of the Dramage Board It is understood that the City will not provide a
final approval of the MDDP until the revised fees for the basin have been reestablished.
Should the closing of the basin be approved by the Drainage Board, the Cottonwood
Creek DBPS would have to be updated to reflect the changes to the Cottonwood Creek

basin fees and the elimination of major drainageway facilities that will be constructed
within the Wolf Ranch property. )_,-«""“‘"
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WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES A-BASINS

FUTURE DEVELOPMENT CONDITIONS

SUB-BASIN  |BASIN AREA . CN-VALUES AREAS WEIGHTED

NUMBER CN1 CN2 CN3 CN4 AREA1 AREA2 AREA3 AREAZ CN-VALUE

(AC)

A1 38.2 61 0 0 0 38.2 0 0 0 61.0
A-3 96.0 73 0 0 0 96 0 0 0 73.0
A-4 55.1 79 73 0 0 36.9 18.2 0 0 77.0
A-5 71.3 79 61 75 0 39.2 28.5 3.6 0 716"
A-6 23.7 79 0 0 0 237 0 0 0 79.0»
A-7 32.0 61 79 0 0 27 29.3 0 0 7.5
A-8 50.6 85 88 61 0 15 30 58 0 84.1
A-9 43.1 79 75 | ] 0 323 10.3 0 0 771
A-10 5.5 o2 61 ] 0 3.3 2.2 0 0 79.6
A-11 51.8 61 73 79 0 3 14.1 34.7 0 76.3




Wolf Ranch Master Development Draihage Plan
Time of Concentration
A-basing

A-1 2.0 % 6.1% 0% 1,000 If 1,630 If olf 0.20 8.0 fi/sec 8.0 fiYsec 0.0ffssc 1536 sen. 206 sze, 0 ser, 29.0 min, A-1
A3 6.0 % 2.19% 0% 300 If 3,200 If 0If 0.45 8.0 f/sec 5.0 fi/sec 0.0 ft/sec 696 sen. 640 sec. 0 sec. 22.3 min. A3
Axd 20% 4.1% 1% 300 1F 850 1If 1,650 If 0.50 2.0 ft/sec 8.0 fifsec 8.0 fi/sec 926 sec, 106 sec. 206 seq, 20.6 mix. A4
A3 2.0 % 31% 1% 300 If 2,050 If 1,120 1f 0.60 2.0 fifsec 8.0 fifsec 5.0 fifsec 771 gee, 258 sec. 224 sec, 20.9 min, A%
A-p 20% 1.6 % 0% 300 1F 1,550 If o1 0.30 2.0 fi/see 5.0 fteee 5.0 ft/sec 926 sec. 310 sec. 0 sec, 20.6 min. A6
A7 20 % 20% 0% 100 If 2,000 If 01 0.50 2.0 fifsec 4.0 fiec 100 Rfsec 534 sec. 500 sec. 0 see, 17.2 min. AT
A8 3% 2.3% 0% 300 IF 2,420 If 0 If 0.40 5.0 fifsec 4.0 fi/sec 0.0 ft/sec 914 see, 603 sec. 0 see. 25.3 min, A-8
A0 2.0% 2.0 % 024 300 If 2,300 If olf - 0.45 2,0 fi/sec 4.0 fi/sec 10.0fi/sec 1003 sec. 375 sec. D seq. 26.3 min. A-G
A-1D 5.0 % 0.0% 0% 350 If o1 0If 0.20 5.0 fi/see 4.0ftsec  10.0 fisee 1386 sec. 0 gee, 0 sec. 23.1 miin. A-10
A-11 4.7 % 34% 09 30018 1,252 1f oI 0.40 5.0 R/zec 4.0 fifsec 0.0 fifsec 813 see. 313 sec. 0 sec, 18.8 min. A-11
Equations;
Time of Concentration (Overland) = 1,87(1.1-C oL 4 § 33 Veloeity (Road) = 10(10 885403y
Cy = Runoff coefficient for Five-vear flow 3 = Slope of flow path in percent

Velocity (Channel) = (1. 49/m)R, > 5
Siope (8) = Slope of the chennel
n = Manning'’s number
Ry'= Hydraulic Radius (Reynold's Mumber)

L = Length of overland flow in Feet
3 = Slope of flow path in percent



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES B-BASINS
FUTURE DEVELOPMENT CONDITIONS
SUB-BASIN BASIN AREA CN-VALUES AREAS WEIGHTED
NUMBER CN A1 CN2 CN3 CN4 AREA1 AREA2 AREA3 ARFA4 [CN-VALUE
(AC) |
B-1 2586 92 85 73 0 256 0 0 o 92.0




Waolf Ranch Master Development Drainage Plan
Time of Concentration
B-basins

B-1 20% 20% 0% 1001f 18301 01f 0.50 2.0 f/sec 4.0 ft/sec 0.0 f/sec 178 sec, 463 see. ( sec. 10.7 min, B-1
Equations:
Time of Concentration (Cverland) = 1.87(1.1-C )L %4 § %% Velozity (Road) = 10{10 (a5 +03y
C; = Runoff coefficient for five-year flow § = Slope of flow path in percent
L = Leagth of overland flow in feet Velociry (Chacnel) = (1.45/m)R, > §'*
S = Slope of flow path in percent Slepe (8) = Slope of the channel

1 = Manning's number
B, = Hydraulic Radius (Reynold's Number)



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES C-BASINS

FUTURE DEVELOPMENT CONDITIONS

SUB-BASIN BASIN AREA CN-VALUES AREAS WEIGHTED

NUMBER CN1 CN2 CN3 CN4 AREA1 AREA2Z AREA3 AREA4 [CN-VALUE

(AC)

C-1 29.4 79 0 0 0 294 0 0 0 79.0
c-2 704 79 92 61 0 35.0 21 14.4 G 79.2
C-3 35.2 79 0 0 0 35.2 0 0 0 79.0




Wolf Ranch Master Development Drainage Plan
Time of Concentration
C-basins

C-1 20% 3.0% 0% 100 If 1,950 If 0If 0.60 2.0 ftsec 4.0 fi'sec 0.0 fi/sec 445 sec. 438 sec. 0 sec, 15.5 min. C-1
C-2 3.0% 4.0 % 0% 1001f 650 If 3450 If 0.55 2.0 fi/sec 4.0 ft'sec 6.0 ft'sec 428 sec. 163 sec. 0 sec. 4.8 min. -2
C3 2.5% 20% 0% 100 If 2,650 If ol 0.55 2.0 fVsec 4.0 fi/sec 0.0 fi'sec 435 gec. 663 sec. 0 sec., 18.6 min. -3
Equations:
Tinme of Concentration {Cverland) = 1.8%(1.1-C oL 5 222 Velooity (Road) = 15(10 #3031y

Cs = Runoff coefficient for five-year flow 8 = Slope of How path in percent

L=Tength of overland flow in feet Velocity (Channel) =(14%a5R,> §**
8 = Slope of flow path in percent Slope (S) = Slope of the channel
1= Manning's number
R, = Hydreulic Radius (Reynold's Mumber)

“ .:lﬂ»‘



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES D-BASINS

FUTURE DEVELOPMENT CONDITIONS

SUB-BASIN BASIN AREA CN-VALUES AREAS WEIGHTED

NUMBER CN 1 CN2 CN3 CN4 AREA1 AREA2 AREA3 AREA4 |CN-VALUE

(AC)

D-1 394 79 61 0 0 36.5 2.9 ] 0 777
D-2 23.0 73 0 0 0 23.0 0 c 0 73.0
D-3 15.4 61 0 0 0 15.4 0 0 0 61.0




Wolf Ranch Master Development Drainage Plan
Time of Concentration
D-basins

B-1 20% 20% 0%

B-2 2.0% 3.0% 0%

03 4.0% 26% 0%
Equations:

Time of Concentration (Cverland) = 1.87(1.1-C JL ** § %
s = Runoff ¢coefficient for five-year flow
I~ Length of overland flow in feet
§ = Slope of flow path in percent

10017 2350 1f 1353 0,55 2.0 fi'sec 4,0 ft'sec 0.0 fi'sec 490 set. 588 sec.
100 If 1350 1f oI 0.55 2.0 fsec 6.0 fi'sec 0.0 f/sec 490 sec. 225 sec,
800 1f 1,920 1f 0 0.20 7.0 fi'sec 4.0 fi/sec 0.0 ft/sec 1800 sec. 480 sec.

Velosity (Road) = 10(10 @475 02)y
8 = Slope of flow path in perceat
Veloeity (Chanmel) = (1 49/)R,** 2
Slope (S)= Slope of the channel
n=Manning's pumber
R, = Hydraulic Radius (Reymold's Number)

0 sec. 18.0 min. D-1
0 sec. 11.9 min. D-2
0 sec. 38.0 min, D-3



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES E-BASINS

FUTURE DEVELOPMENT CONDITIONS

SUB-BASIN BASIN AREA CN-VALUES AREAS WEIGHTED

NUMBER CN1 CN2 CN3 CN4 AREA1 AREA2 AREA3 AREA4 [CN-VALUE

(AC)

E-1 25.8 79 0 0 0 25.8 a 0 0 79.0
E-2 33.3 73 0 0 0 33.3 0 0 0 73.0
E-3 63.7 61 0 0 0 63.7 0 0 0 61.0
E-4 27.1 73 0 0 0 27.1 0 0 0 73.0
E-5 25.6 79 0 0 0 256 0 0 0 79.0
E-6 30.6 79 0 0 0 30.6 0 0 0 79.0




Wolf Ranch Master Development Drainage Plan
Tims of Concentration
E-basins

E-l 20% 2.0% 0% 1001f 1,700 1f o 060 2.0 fi/sec 4.0 fifsec 0.0 #/sec 443 gee, 425 sec. 0 sec. 14.5 min. E-1
E-2 3.0% 3.0% 0% 160 If 2250 f 0lf 0.55 2.0 ftsec 6.0 fi/see 0.0 ft/sec 428 sec. 375 sec. 0 sec. 13.4 wmin, E-2
E-3 30% 2.0% 0 700 1f 3,15010f OF 0.25 2.0 fi/sec 5.0 ft/sec 0.0 f/sec 1750 sec. 630 sec. 0 sec, 39.7 min, E-3
E-4 20% 20% 0% 100 1f 2,150 1f 01f 0.55 2.0 ft/sec 6.0 fi/sec 0.0 ft/sec 490 sec, 358 sec. 0 see, 14.1 min, E~+4
E-5 3.0% 3.0% 0% 100 1f 1,700 1f otf 0.55 2.0 fisec 6.0 ft/sec 0.0 fifsec 428 sec, 283 sec. 0 sec. 11.9 min. E-5
E-6 20% 20% 0% 100 1f 2,200 If 1313 0.50 2.0 ft/sec 4.0 fifsec 0.0 ft/sec 534 sec, 550 sec. 0 sec. 18.1 min. E-6
Equations;

Time of Concentration (Overkand) = 1.87(1.1-C L ** § 953 Velocity (Road) = 10(10 11255403y
Cs =Runoff coefficient for five-year flow § = Slope of flow path in percent
L =Length of overland fiow in fest Velocity (Channel)=(1.49/m)R > §**
8= Slope of flow path in percent Slope (S)= Slope of the channel

0= Manning's number

R, = Hydraulic Radius (Reynold's Number)



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN '
WEIGHTED CN-VALUES . F-BASINS
FUTURE DEVELOPMENT CONDITIONS

SUB-BASIN BASIN AREA CN-VALUES AREAS WEIGHTED
NUMBER CM 1 CMN 2 CN3 CN4 AREA1 AREA2 AREAZ3 AREA 4 |CN-VALUE
(AC)
F-1 1o F-7 data taken
from prior
program
compilations
F-8 57.8 70 73 0 ¢ 28.9 28,9 0 0 71.5
F-9 27.5 70 0 0 0 275 0 0 0 700 ¢
F-10 11.5 61 75 0 0 6.6 4.9 0 0 87.0 .7
11 29.4 61 70 0 0 59 23.5 0 0 68.2 °
F-12 ar.z &1 70 0 0 3.1 341 0 0 69.3 -
F-13 9 61 "0 D 0 9.0 0 0 0 61.0 ¢/
F-14 8§26 61 70 73 0 0.0 ¢ 826 0 73.0 7
F-15 13.4 61 70 73 0 2.7 6.7 4 0 69.1 #
F-16 17.3 70 73 0 V] 0.9 16.4 0 0 728 . 7
F-17 24.9 61 70 73 0 231 0 1.2 0 60.1 ;&'
F-18 83 61 70 79 Q 9.5 221 314 W 731




F-19
F-22
F-23
F-24
F-25
F-26
F-27
F-28
F-29
F-30

F-31

65.3

41

19.8

87 .

57
34
129
24
16
14

60

a1

61

79

61

61

&1

61

79

51

73

92

73

73
79
73
73
79
73

73

79

79

92

79

79

65

20.9
36.9
0.0
57.0
6.0
0.0
26.0
13.0

8.0

33.0

4.1

19.8

29

34

65

44.4

22

38

18

73.2
64.1
73.0°"
79.0 ,
74.1
79.0 .
762 *
68.0
70.0 ¢
7774

67.8



Wolf Ranch Master Development Drainage Plan
Time of Concentration
F-basins

B-§ 6.7 % 4.4 % 0% 298 If 23231 o1If 0.40 4.0ft/sec 4.0 fifsec 0.0 fi/sec 720 sec, 381 sec. 0 see. 21.7 min, F-3
F-% 63 % 4.0 % 0% 3001F 927 If o1f 0.40 4.0 fi/sec 4.0 fi/sec 0.0 ft/sec 737 sec. 232 gec. 0 sec. 16.1 min. F-9
F-10 6.7% 5.0 % 0% 300 If 600 If 0l 0.40 4.0 fifsec 4.0 ft/sec 0.0 fi/sec 722 sec. 150 sec. 0 sec, 14.5 min, F-10
F-11 57% 4.1% 0 % 300 if 918 I 0 0.40 4.0 fi/sec 4.0 fi/sec 0.0 ft/sec 762 see. 230 sec. 0 sec. 16.5 min, F-11
F-12 4.0 % 33% 0% 300 If 1,290 If 0if 0.40 4.0 ft/sec 4.0 ft/sec 0.0 ft/sec 857 sec. 323 sec. 0 sec. 19.7 min, F-12
F-13 7.3 % 5.2% 9% 300 If 498 If 0ff - 0.40 4.0 ft/sec 4.0 f/sec 0.0 fifsec 702 see. 125 gec. 0 sec. 13.8 min. F-13
Ful4 3.7% 31% 3% 3001F 1,081 If 1,730 If 0.40 4.0 fi/sec 4.0 fifsec 8.0 fi/sec 880 gec. 270 sec. 216 sec. 22.8 min, F-14
F-15 5.8% 3.7% 0 % 3001F 931 If 0If 0.40 4,0 fi/sec  40f45ec 0.0 ftsec 758 sec. 233 gec. 0 sec, 16.5 min. F-15
F-16 2.6 % 2.6 % 0% 30018 LO8S If N3 0.40 4.0 fsee 40ftkee 0.0 fifsec 990 see, 271 sec. 0 sec, '21.0 min. F-16
F-17 3.7% 34% 3% 300 1 945 If 090 If 0.40 5.0 fi/sec 4.0 ft/sec 8.0 fifsee 880 gec. 236 sec. 124 sec, 20.7 min. F-17
F-18 33% 35% 0% 3001f 1,465 If ol 0.49 5.0 fi/sec 4.0 fifsec 0.0 ft/sec 914 see, 366 sec. 0 sec. 21.3 min. F-18
F-19 4.5 % 3.9% 4% 300 If 634 1If 1,1551F .40 5.0 fi/sec 4.0 fifsec 8.0 fifeee 824 gec. 159 sec. 144 sec, 18.8 min. F-19
F-22 4.1 % 3.5 % 0% 300 If 1,705 Iif (135 0.40 5.0 ft/sec 4.0 Rfsec 0.0 fi/sec 850 sec, 426 sec. 0 seo. 21.3 min. F-22
F-23 - 4.0% 4.8% 2% 300 tf 414 ¥ 890 If 0.40 5.0 ft/sec 4.0 ft/yec 8.0 ft/sec 857 see, 104 sec. 111 eec. 17.9 min. F-23
F-24 4.0 % 2.1% 0% 300 If 2,765 I 0 0.40 5.0 ftfses 4.0 ftfsec 0.0 fi/sec 837 see. 691 sec. 0 sec. 25.8 min. F-24
F-25 2.0% 2.8% 0% 300 If 2,270 If oIf 0.40 5.0 ft/sec 4.0 fifsec 0.0 fifsec 1080 sec, 568 sec. 0 sec. 27.5 min. F-25
F-26 4.7 % 2.7 % 0% 3001 1,250 if oIf 0.40 5.0 fifsec 40 fi'sec 0.0 fifsec 813 gec. 313 sec. 0 see. 18.8 min. F-26
F-27 2.7 % 38% 2% 300 If 1650 if 4,150 )f 0.40 5.0 fifsec 4.0 fifsec 8.0 fi/sec 977 sec. 413 gec. 519 sec, 31.8 min. F-27
F-28 33% 47% % 3001F 1,950 If 0 0.40 5.0ftsec  40ftsec 0.0 fifsec 914 see, 488 sec. 0 sec. 23.4 min. F-28
F-20 27 % 4.3 % % 300 If 655 If Q1f 0.40 5.0 fifsec 4.0 fifsec 0.0 ft/sec 977 sec. 164 sec. 0.0 fi/sec 19.¢ min. F-29
F-30 3.3 % 4.1% 0% 3004 680 If o1 0.40 3.0 ft/sec 4,0 fi/sec 0.0 ft/sec 914 sec. 170 gec. 0.0 ftfsec 18.1 min. F-30
F-31 33 % 5.0 % 3% 300 If 1,600 tf 1,110 1f 0.46 5,0 ft/sec 4.0 ft/sec 8.0 fi/sec 914 sec. 400 sec. 139 sec. 24.2 min. F-31
Equations:
Time of Coneentretion (Overiand) = 1.87(1.1-C L ™ § *° Velocity (Road) = 10(10 €899
Cy = Runoff ecefficient For five-year flow 5 = Slope of flow path in percent
L = Length of overland flow in feet Velocity (Channel) = (1,48/m)R,> 51*

Siope (3) = Slops of the channe]
n = Manning's number
R, = Hydraulic Redius (Reynold's Number)

8= Slope of flow path in percent



Wolf Ranch Master Devaloptent Drainage Plan
Time of Concentration
F-basins

F-8 6.7% 4.4 % 0% 208 1f 2323 1f 01 0.40 4.0 fifsec 4.0 fi'see 0.0 ft/zec 720 see. 581 sec. 0 see, 21.7 min, F-8
F9 8.3 % 4.0% 0% 300 If 927 o1 0.40 4.0 fi/sec 4.0 fiigee 0.0 ft/sec 737 sec, 232 gec, 0 sec, 16,1 min. E-9
E-10 6.7% 5.0% 0% 300 If 600 If 01if 0.40 4.0 fi/sec 4.0 fi/sec 0.0 fifsec 122 ssc, 150 sec, 0 see, 14.5 min. F-18
F-11 5.7% 4.1% 0 % 000 218 1f 0 0.40 4,0 ftfsec 4.0 ft/sec 0.0 ft/acc 762 sec, 230 sec. 0 see, 16.5 min. F-11
F-12 4.0 % 33% 0% 300 IF 1,250 If 0lIf 0.40 4.0 fi/sec 4.0 fifsec 0.0 ft/sec B37 sec, 323 sec. 0 sec, 19.7 min. F-12
F-13 7.3 % 52% 0% 300 If 498 If 0If 0.40 4,0 fifsec 4.0 fi'see 0.0 fifsec 702 sec, 125 sec. 0 see, 13.8 min, F-13
F-14 37% 31% 3% 3001f 1,081 If 1730 if 0.40 4.0 fisec 4.0 fi'sec 8.0 fifsec 880 sec, 270 gec. 216 sec. 22.8 min, F-14
F-13 5.8 % 3.7% 0% 300 If 931 1f 0 0.40 4.0 fifsec 4.0 fir'se 0.0 fi/sec 758 sec, 233 gec. 0 sec, 16.5 min. F-15
F-16 2.6 % 2.6 % 0% 300 If 1,085 if oIf 0.40 4.0 ftsee 4.0 fsee 0.0 fi/gee 090 sec. 271 sec. 0 sec, 21,0 min, F-16
F-17 3.7 % 3.4 % 3% 300 If 945 If o90 If Q.40 3.0 fisec 40ftsec B0 f/sec B8O sea, 256 sec, 124 sz 20.7 min. F-17
F-138 3.3% 35% 0% 300 If 1,465 If 0if 0.40 5.0 fi/sec 4.0 ft/gec 0.0 fifsec 914 gec, 366 sec. 0 see, 21.5 min. F-18
F-19 4.5 % 59% 4% 3001 634 1f 1,155 1f 0.40 3.0 fifsep 4.0 fiisee  8.0.ft/sec 824 sec, 159 sec. 144 sec, 18.8 min, E-19
F-21 33% 2.3 % 0 % 300 If 24200 o 0.40 50 fisec 40fthec 0.0 fieec 914 sec, 603 sec. 0 see, 25.3 min. F-21
F-22 4.1 % 3.5% 0% 300 If 1,705 1f . oif .40 3.0 fifsec 4.0 ftsee 0.0 fsec B50 see, 426 sec. 0 gec, 21,3 min. P22
F-23 4.0 % 4.8% 2% 300 if 414 I 890 If 0.40 5.0 fifsec 4.0 fi/sec 8.0 ft/zec B57 sec. 104 sec. 111 sec. 17.9 min. F-23
F-24 4.0% 21% 0% 300 1€ 2,745 If 0if 0.40 5.0 fi/sec 4.0 fi/sec 0.0 R/eec B57 sea, 691 sec. 0 see, 25,8 min. F-24
F-25 2.0% 2.8% 0% 300 If 2,270 If 0if 0.4¢ 5.0 fifsec 4.0 ft/sec 0.0 fi/gec 1080 szc. 568 gec. 0 sec. 27.5 min. F-25
F-26 4.7 % 2.7% 0% 2001 1,250 If 03 0.40 5.0 ftsec 4.0 fieee 0.0 ft/sec 813 sec, 313 geo. 0 see, 18.8 min. F-26
F-27 2.7 % 3.8% 2% 300 If 1,650 If 4150 If 0.40 5.0 ftiee 4.0 fifsec 8.0 fivsec 977 sec, 413 geu, 519 sec. 31.8 min. F27
F-28 3.3% 4.7% 0% 300 If 1,950 if [+8]) 0.40 5.0 fifsec 4.0 fi/sec 0.0 ft/sec 014 sec, 488 sec. 0 see, 23,4 min. F-28
F-25 27% 43% 0 % 300 i 655 If of 0.40 5,0 fi/zec 4.0 ftisec 0.0 ft/zec 977 sec, 164 sec. 0.0 ft/sec 19.0 min. F-29
F-30 3.3 % 4.1% 0% 00t 680 If oIf 0.40 50fsee  40fllsec  0.0feec 914 gor, 170 gec. 0.0ft/sec  18.1 min. F-30
F-31 3.3% 5.0% 3% 300 If 1,600 If L1101 0,40 5.0 fi/sec 4.0 fi'see 8.0 fifec 014 see, 400 sec. 139 sec, 24.2 min. F-31
Equatjons:
Time of Cancentretion [Overland) = [.37(1.1-C gL 5 %59 Vlosity (Road) = 10(10 @8 %409y
C, = Runoff coefficient for five-year flow 3 = 5lope of flow path in percent
L = Length of overland flow in feet Velocity (Channel} = (1.49m)R,>" 51

Slope (3) = Slope of the channel
1 = Marming's number
R, = Hydrauiie Radivs (Reynold's Number)

3 = Blope of flow path in prrcent



WOLF RANCH MASTER DEVELOPMENT DRAINAGE PLAN

WEIGHTED CN-VALUES G-BASINS
FUTURE DEVELOPMENT CONDITIONS
SUB-BASIN  |BASIN AREA CN-VALUES AREAS WEIGHTED
NUMBER CN 1 CN2 CN3 CN4 AREA1 AREA2 AREA3 AREA4 [CN-VALUE
(AC)
G-1 data taken
from prior
program
compilations
G-2 22,4 73 o 0 0 224 0 0 0 73.0
G-3 113.3 73 0 0 0 113.3 0 0 Q $73.0
G-5 43.5 80 79 0 0 33.0 10.5 o 0 79.8




Wolf Ranch Master Development Drainage Plan
Time of Concentration
G-basins

T T

it

LA R R R

G2 35% 29% 0% 284 If 1,796 If 0 0.40 4.0 fi/sec 4.0 f/zec 0.0 ft/zec 872 sze. 449 gee, 0 gec. 22.0 min. G-2
G-3 3.0% 2.6% 0% 2631 33761f GIf 0.40 4.0 fi/sec 4.0 ft/sec 0.0 fifsec 883 sec. 844 see, 0 e, 28.8 min. G-3
G-5 2.7% 4.1% 0% 300 If 1,900 If olf 0.40 4.0 fi/sec 4,0 fi/see 0.0 ft/sec 977 sec, 473 gec. 0 see, 24.2 min. G-5
Equations:

Time of Conosntration (Overland) = 1.8%(E.1.C L 5 0 Velocity (Road) = 10(10 890 8413}
Cs = Runoff coefficient for five-year flow 3 = Slope of flow path in percent
L = Length of overland flow in feet Velocity (Chanmel) = (1.45/m)R,2* 57
5 = Siope of flow path in percent Slope (S) = Slope of the channel

n = Matming’s number
R, = Hydraulic Radius {(Reynold’s Number)



@ SUB-BASIN
= ROUTING ELEMENT
DESIGN POINT = @ "
F9 DETENTION BASIN & E
K@ o
©
- NG e
he
o)
o) B
e
e
{
/A
HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'A' BASINS
Kiowa Engineering Corporation WOLF RANCH PROJECT NO.: 03094
1604 South 21ot Stroet HYDROLOGIC MODEL SCHEMATIC Dpay,  1/2/04
Colorodo Springs, Colorado COLORADO SPRINGS, COLORADO REVISIONS:
809044208
(719) 630-7342 FIGURE A




B-1

/A

HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'B' BASINS

SUB-BASIN

ROUTING ELEMENT

DESIGN POINT

T bﬁg @

DETENTION BASIN

Kiowa Engineering Corporation WOLF RANCH PROJECT NO.: 03094
= DATE: 01/29/0

1602 South 215t Street HYDROLOGIC MODEL SCHEMATIC Desey, D /28/04

Colorado Springs, Colorado COLORADO SPRINGS, COLORADO REVISIONS:

BO904-4208 ,

(719) 630-7342 FIGURE B




C1

C2

>

C2

7o\

HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'C' BASINS

SUB-BASIN

2> 9l (@)

ROUTING ELEMENT

DESIGN POINT

F9| DETENTION BASIN

Kiowa Engineering Corparation WOLF RANCH

1604 South 21st Street

Colorodo Springs, Colorodo
809044208

(719) 630-7342

HYDROLOGIC MODEL SCHEMATIC
COLORADQ SPRINGS, COLORADO

FIGURE C

PROJECT NO.: 03094
DATE: 01/29/04
DESIGN: RNW
REVISIONS:
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HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'D' BASINS

@ SUB-BASIN
o

" ROUTING ELEMENT

DESIGN POINT

FO[ DETENTION BASIN

Kiowa Engineering Corporation WOLF RANCH PROJECT NO.: 03094
DATE: 01/29/04

1604 South 215t Street HYDROLOGIC MODEL SCHEMATIC DESIGN: /RN{V

Colorado Springs, Colorado COLORADO SPRINGS, COLORADO REVISIONS:

809044208

(719) 630-7342 FIGURE D
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Eé COTTONWOOD
CREEK
™
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E

HEC1 FLOW SCHEMATIC

DEVELOPED CONDITION 'E' BASINS

@ SUB-BASIN
)

1

- ROUTING ELEMENT

DESIGN POINT

FO| DETENTION BASIN

Kiowa Engineering Corporation

1604 South 21st Street
Colorado Springs, Colorodo
80904 -4208

(719) 630-7342

WOLF RANCH
HYDROLOGIC MODEL SCHEMATIC
COLORADO SPRINGS, COLORADO

FIGURE E

PROJECT NO.: 03094
DATE: 01/29/04
DESIGN: RNW
REVISIONS:
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HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'F' BASINS
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SUB-BASIN

ROUTING ELEMENT

DESIGN POINT

gbm@

DETENTION BASIN

Gbh

G5

HEC1 FLOW SCHEMATIC
DEVELOPED CONDITION 'G' BASINS

Kiowa Engineering Corporation WOLF RANCH PROJECT NO.: 03094
1604 South 21sl Street HYDROLOGIC MODEL SCHEMATIC g’é;‘l‘:éN: 02/ ;K@O"'
Colorado Springs, Colorado COLORADO SPRINGS, COLORADO REVISIONS:
80904—4208 _

(719) 630-7342 FIGURE G




HEC-1 INPUT & GUTRUT

EXISTING DEVELOPMENT CONDITIONS
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* -
* o L —
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * %g:_ ey 'G@
* U.S. ARMY CORPS OF ENGINEERS * AR T
* JUN 1998 *
* KYDROLOGIC ENGINEERING CENTER * -
* VERSION 4.1 *
* 609 SECOND STREET *
* *
* DAVIS, CALIFORNIA 95616 *
* RUN DATE 25FEB04 TIME 18:18:07 *
* {916) 756-1104 *
* *
* *

B R R e e o L R g )
kkdrhkhkhkhhkhhkhhhhdhhhhhhrhbArddrhddrrhhiktd

X D G 4.:9.9.9.9:9:4 ):9:6:9.4:4 X
X X X X X XX
X X X X X
XHEEXXXX XXX X $:9:4.6.9.4 b4
X X X X X
X X X X X 4
p.4 X XEXXEXX :9:4:0:0:4 ) 8.9.4

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73),
HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES —RTIMP- AND -RTIOQR- HAVE CHANGED FRCM THOSE
fUSED WITH THE 1973-STYLE INPUT STRUCTUERE.

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
DSS:WRITE STAGE FREQUENCY,

DSS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOS5 RATE:GREEN AND
AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

P SINGLE EVENT DAMAGE, CALCULATION,

1 HEC-1 INPUT
PAGE 1
LINE
ID e e 4.0, T < T Toersn. B . 10
1 ID Wolf Ranch Master Development Drainage Plan
2 ID A Basins, existing development condition EN

13094



3 D 5~year and 100 Year, 24 hr Type IIA Storm £n

ARBASINE, DAT
*DIAGRAM
4 iT 5] 0 0 300
5 10 5 0
& JR PREC .56 1.0
7 KK A-1
8 KM SCS5 RUNOFF FOR SUB-BASIN A-1
9 BA .181¢9
10 IN 15
11 PB 4.4
12 PC 0.0000 0.0005 0.0015 0.0030 0.0045 0.0060 0.0080
0.0100 0.0120 0.0143
13 PC 0.0165 0.0388 0.0210 0.0233 0.0255 0.0278 0.0320
0.0390 0.0460 0.0530
14 PC 0.0600 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500
0.7650 0.7800 0.7900
15 PC 0.8000 0.8100 0.8200 0.8250 0.8300 0.8350 0.8400
0.8450 0.8500 0.8550
16 PC 0.8600 0.8638 0.8675 0.8713 0.8750 0.8788 0.8825
0.88863 0.8900 0.8938
17 PC 0.8995 0.9013 0.8050 0.9083 0.9115 0.9148 0.9180
0.9210 0.%240 0.9270
18 PC §£.9300 0.9225 0.9350 0.9375 0.9400 0©.9425 0.9450
0.9475 0.9500 0.9525
15 PC 0.9550 0.9575 0.9600 0.9625 0.9650 0.9675 0.9700
0.9725 0.9750 0.9775 :
20 BC 0.9800 0.9813 0.9825 0.9838 0.9850 0.9863 0.9875
06.9888 0.9900 0.9913
21 PC 0.99%25 0.9938 0.9950 0.9963 0.8975 (@.9989 1.0000
22 L3 0 61
23 uD 0.36
24 KK A-2
25 KM RUNOFF FOR SUB-BASIN A-2
26 BA .1098
27 L3 0 61
28 uD .29
28 KK 1A
30 KM DESIGN POINT 1A COMBINE RUNOFF FROM A-1 AND A-2
31 HC 2
32 KK DBRAL
33 KM ROUTE DP 1A THROUGH EXTSTING STOCK POND DBAL
34 R3S 1 ELEV 7040 1
35 SA 0.1 0.34 0.56 .77
36 SE 7040 7041 7042 7043
37 55 7041 60 0.49 1.5
38 ST 7041 60 G.49 1.5
39 SW 0 ic 70 90
40 SE 7043 7041 7041 7043
41 KK A3
42 KM ROUTE OUTFLOW FROM EXISTING STOCK POND DBAl THROUGH SUB—

BASIN A-3



43 RD 3050 0.03 0.04 TRAP 6 3

1 REC-1 INPUT
PAGE 2
LINE
ID.......1.......2.......3.......4...,...5.......6.......7.......8.......9......10
44 KK A-3
45 KM RUNOFF FOR SUB-BASIN A-3
46 BA »1318
47 L3 0 61
48 uD 0.28
49 KK DPA
50 KM DESIGN POINT A COMBINE RUNOET from A3 AND SUB-BASIN A-3
51 HC 2
52 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {(V} ROUTING (--=>} DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR (<===) RETURN OF DIVERTED OR PUMFED FLOW
7 A-1
24 - A-2
29 1A e esrrasean
v
V
32 DBAL
v
v
41 A3
44 . A-3
49 DPA............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*****************************************

***************************************

* *
* *

* FLOOD HYDROGRAPH PACKAGE (HFC-1) *
* U.5. ARMY CORP3 OF ENGINEERS *

* JUN 1998 *
* HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 *

. 609 SECOND STREET *



* DAVIS, CALIFORNIA 95616 *

* RUN DATE 25FEB04 TIME 18:18:0Q7 *
* (916) 756-1104 *

* *
* *

khhkhkkhdhbhhhddhdrhhrrhhdhhhrhhdrhhrddrhdt
hhkhdhkkkhkdhrohhthhhhdhhhkhdrkrrhhrthbhhihdd

Wolf Ranch Master Development Drainage Plan
A Basins, existing development condition PN 03094

S5~year and 100 Year, 24 hr Type IIA Storm fn
ABASINE.DAT

5 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NO 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

TCENT 19 CENTURY MARK

COMPUTATION INTERVAT, .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRATNAGE AREAZ SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.50 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO
ECONCMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS



RATIOS APPLIED 10

PRECIPITATION
OPERATION STATION ARER PLAN RATIO 1 RATIO 2
.56 1.00
HYDROGRAPH AT
+ A~1 .18 1 FLOW 7. 85,
TIME 6.33 6.25
HYDROGRAPH AT
+ A-2 L11 1 FLOW 5. 59,
TIME 6.25 6.17
2 COMBINED AT
+ DEAl .29 1 FLOW 12. 142,
TIME 6.33 6.25
ROUTED TQ
+ DBA1 .29 1 FLOW 8. 116.
TIME 6.75 6.33
*%* PFAK STAGES IN FEET **
1 STAGE 7041.41 7043.50
TIME 6.75 6.33
ROUTED TO
+ A3 .29 1 FLOW 8. 113,
TIME 6.92 6.42
HYDROGRAPH AT
+ A-3 .13 1 FLOW 6. 72.
TIME 6.25 6.17
2 COMBINED AT
+ DEA .42 1 FLOW 11. 157.
TIME 6.75 6.42
1
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR
STATION DBAL

(PEAKS SHOWN ARE FOR INTERNAI, TIME STEP USED DURING
BREACH FCORMATION)

PLAN 1 ........ teea . INITIAL VALUE SPILLWAY CREST TOP
OF DAM
ELEVATION 7040.00 7041.00
7041.00
STORAGE Q. 0.
0.
QUTFLOW 0. 0.



RATIO

TIME OF TIME OF

OF
MAY QUTFLOW FATLURE

PME
HQURS HOURS

.56
6.75 .00

1.00

6.33 .00

*** NORMAL END OF HEC-1 ***

MAXTMUM

RESERVOIR

W.5.ELEY

7041.41

7043.50

MAXTIMUM

DEPTH

OVER DAM

41

MAXTMUM

STORAGE

AC-FT

MAXIMUM

QUTFLOW

Crs

116,

DURATTION

OVER TQP

HOQURS

18.58

19.00
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* %
*

* FLOOD HYDROGRAPH PACKAGE (HEC-1)

*
*

U.S. ARMY CORPS OF ENGINEERS *

* JUN 1998 * *
HYDROLOGIC ENGINEERING CENTER- *

* VERSION . 4.1 * *
509 EECOND STREET *

* - * - *
DAVIS, CALIFORNIA .95616. *

* RUN DATE 16JANOd  TIME 15:41:35 * *

*

(9161 756-1104
* * *
*

AEERE R R R R R N R R
R e T T X T R S AR AT

X X XXEERXX HHXX X
X X X X X XX
4 X X x x
XEXXXRX  HEXX X KRXHEX X
X X X X E:S
X X X X X X
X X RAXRXXKX HHERX XX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HECLGS,
HEC1DB, AND HEC1KW.

THE DEFTNITTONS OF VARIABLES —-RTIMP-- AND --RTTOR-~ HAVE CHANGED FROM THOSE USER WITH THE
15%73-STYLE INPUT STRUCTURE. .

THE DEFINITION OF -AMSKK- ON BM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS
THE FORTRAN77 VERSION -

NEW OPTIONS:. DAMBREAK. OUTELOW. SUBMERGENCE v S8INGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY, .

DEs:READ TIME SERIES AT DESIRED CALCULATTON INTERVAL LOBS RATE:GREEN AND AMPT
INFILTRATTON

KIWEAAATS WA, WM TINITE DY UTERERs FARIORTTYR,

1 HEC-1.INPUT
PAGE 1
LINE
IDD-..-.-L“.-n..qzr..-.__3.-..h..4.q.,,..5pv..“.w6.,a.,..?-v,.-r.8.a.-"..B.J..ﬂ.lo
13 ID Wolf Ranch Master Development Drainage Plan
2 iD B basins existing development condition PN 03094
3 m f-year and 100 Year, 24 hr Type TTA Storm FN bbas-e.dat
*DIAGRAM
4 pys D B - K] L
5 e 4 0
6 JR PREC .56 1.0
7 KK B-1 -
[i3 Rt HONUE: UK JTLTEHIN B
9 BR .1505
10 IN 15
i1 . EB 1.4 .
12 PC 0.0000 0.0005 0.0015 0.0030 0.0045 0.0060 0.0080 0.0100 0.0120
0.0143 - - 3 ’

13 PC 0.0i65 0.0188 0.0210 0©.0233 ¢.0255. 0.0278 0.0320 0.0390 0.0460
0.05230 )



14 PC 0.0600 - 0.0750 0.1000° 0.4000 0.7000 - 0.7250- 0.7500 :T16eh0
0.7900

15 PC 0.8000 0.8100 0.B8200 0.8250 0.8300 ,8350 0.8400 .8450
0.8550

16 PC 0.8600. 0.8638  0.6675 0.871l3 - 0.8750 - 0.8788 0.8825 L8863
0.8938

i PC 0.88%75 0.9013 0.9050 0.9083 0.9115 .9148 0.9180 .9210
0.8270

18 BC 0.9300 . 0.9325 . 0.9350 0.9%375 0.5400 .9425 0.2450. 0.5475
0.9525

19 PC 0:9550 '0.9575 0:9600  0:;9625 0.9650 .9615 0.9700 19725
.9775

20 PC 0.9800 €.98B13 0.9825 0.9838 0.98B50 L9863 0.9875 .9888
0.99%13

21 PC  0.8925 0.9938 0.9950 0.9963 0.9975° 0.5988 1.0000

22 Ls . & a1 .

23 uo 0.50

24 ZZ
1

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LIWHL NEY RIETAN \ Yy DLMERDLAA O PN RLEW
NO. [.}) CONNECTOR {<-—-} RETURN OF DIVERTED OR PUMPED FLOW
7 B-1

{***) RUNOFF ALSO CCOMPUTED AT THIS LOCATION

l"r‘ki"k‘k'Jr'Jr‘k'k***-":*ir'k****'i’****‘k*****‘**k******'}:
ER AR R AR A S AR R A AR R SRR R AR R

k3 *
*

*  FLOOD.HYDROGRAPH PACKAGE (HEC-1) . *
U.S. BRMY CORPS OF EMGINEERS *

* JUN 1998 *
HYDROLOGIC ENGINEERING .CENTER *

* VERSION 4.1 *
609 SECOND STREET *

* *
DAVEIS, CALIFORNIA 95616 *

* RUN DATE 16JANO4 TIME 15:41:35  *
{916) 756-1104 *

*

*
EE A RS R R T R S R R S LR SRR L R
LR R R TR

iT

Wolf Ranch Master Development Drainage Plan
B basins existing development conditicn PN Q3094
5-year and 100" Year, 24 hr Type TIA Storm FN bbas-e.dat

OUTPUT * CONTRCL VARIABLES -

RN
IPLOT
QSCAL

oS ORIV JUN RO
QJ PLOT CONTROL 7
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH- TIME DATA

NMIN . 5 . MINUTES IN COMBUTATION INTERVAL
IDATE 1 0 STARTING DATE )
ITIME 0000 STERTING TIME

NG 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

.9500
L9750

. 9900



ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECTPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORME, VLINVE THRA BT
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHREMBEIT
Je MULTT-PLAN OPTION
NPLAN - 1 HNUMBER OF PLANS
JR MULTI-RATIO OPTION
RATICS OF PRECIPITATICN
.56 1.00

Fkk hhkk *Tkd NAK kkd kkk kbR dkd kkk ERE ARk ko kkk Akdh ke EkE Ak d dTdk Tkk ddkk hkkd kkdk ke dh dkdkdk kkd
ko kk ok Fkk FEwk kkd kkd ki ek

dkkk bk kb d ek kdi

* *
T KK * B-1 *
* 4

EE R A R XRURE XY

RUNOEFF FOR SUR-BASIN Bl

10 IN TIME DATA FOR INPUT TIME SERTES
JHEMIN 15 TIME INTERVAL IN MINUTES
JEDATE 1 0 STARTING DATE
JETIME 0  STARTING TIME

SUBBASIN RUNOFE DATA

9 BA SUBBASIN CHARACTERISTICS
TARER 28 SUBSASTN ARER

PRECIPITATION DATA

11 PB STORM - 4.40 BASIN TOTAL PRECIPITATION
1z PI INCREMENTAL PRECIPITATION PATTERN

AV oV O .00 AV ViV ViV ViV
-00 .00

.00 .00 .00 .00 .0a .00 .00 .00
.00 .00

.00 .00 .00 .00 .00 -Q0 .00 .00
.00 .00

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00

.00 .00 .00 .00 .00 .00 .Co .00
.00 .00

.00 . G0 -00 .00 vy -ou -Q0 .00
.00 .00

.00 .01 .01 .01 .01 .01 -10 .10
.10 .10

.10 .10 .01 .01 .01 .01 .01 .03
.00 .00

.00 il .Co .00 .00 .00 .00 ele]
.00 -00

.00 .00 .00 .00 .00 .0e .00 .00
.00 .00

.Q0 .00 .00 .Q0 -0 .00 .00 .00
-00 .00

.00 .00 .00 .00 .00 .00 .00 ]
.00 e

.00 .00 .06 .00 .00 .00 .00 .00

.00 .00



.00 .00 -00 .00 .00 .00 .00

.00 .00 .
.00 .00 .00 .00 .00 .00 .00
.00 .00
Q0 GO 00 -0Q o0 00 .00
-00 .00
.00 .00 .00 . G0 .00 .00 .00
.00 -00
.00 .00 -00 .00 .00 .00 .00
-00 .00
.00 .00 .00 00 .00 .00 .00
.00 .00 ’
.00 .00 .00 .00 .00 .00 .00
.00 .00
.00 .00 .00 .00 .00 .00 A0
.00 .00
.00 .00 -00 .00 .00 .00 .00
.00 .00
.00 .00 .00 ] .00 .00 .00
.00 .00
.C0 .00 .Q0 .00 .00 .00 .00
.00 .00
.00 .00 .00 .00 .Q0 .00 .00
.00 .00
-0 .00 .00 .00 .00 .00 .00
.00 .00
.00 .00 .00 .00 .00 .00 .00
.00 .00
.00 .00 . G0 .00 .00 .00 .00
.00 .00
.00 .00 .00 .00 -00 .00 .00
22 LS SCS5 LOSS RATE
STRIL 1.2Q INITFAL ABRSTRACTTION
CRVMER £1.00 CURVE MUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
23 UD S5C8 DIMENSIONLESS UNITGRAPH
TLAG .50 LAG
* kX
UNIT HYDROGRAPH
32 END-QF-PERIOD ORDINATES
9 27. 55 92 120. 133. 133. 122,
BS.
63. 49, 38, 30. 23. 18. La. 1.
7.
5. 4. 3. 2. Z. 1. 1. 1.
1.
0. D.
1
PEAK FLOW AND STAGE (EMD-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC
COMPUTATEONS )
FLOWS. IN CUBIC FEET PER SECOND, AREA IN SQUARFE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TC PRECIPITATION
OPERATION SUNTT Fa\VAC TLBAY BMITO L RATIC 2
.56 1.00
HYDROGRAPH AT
+ B-1 .15 1 FLOW 5. 55.
TIME 6.58 6.42

*%% NORMAL END OF HEC-1 ***

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

106.
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*  FLOCD HYDROGRAPH BACKAGE (MEC-1)  * *
U.S. ARMY CORPS OF ENGINEERS *

* JUN 1998 * *
HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 * *
60% SECOND STREET *

* * *
DAVIS, CGALIFORNIA 95616 *

* RUN DATE 156JANO4  TIME  15:41:52 *
(916) 756-1104 *
*

*
*

**'ﬁ***k*‘k'k*‘k*i‘k*****k*****k***i**********
'k*****'&****;’e*‘k*******—******k******&****

)4 X EXEEXEX h.9:9:9°4:4 X
X X XK X X XX
X X X X p4
KERXHHK XXX X p#4:4.4.4 X
X X X X X
b X X X X X
X X BEXXHXX XXEKK X¥X

THIS PROGRAM REFLACES ALL PREVIOUS VERSIONS OF HEC-1 XKNOWN AS HEC1 (JAN 13), HEClGs,
HEC1DB, AND HECL1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR~ HAVE CHANGED FROM THOSE USED WITH THE
1973-8TYLE INPUT STRUCTURE.

THE DEFINITION QOF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 BEP Bl. THIS 18
THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK CUTFLOW SUBMERGENCE r SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEM AND AMPT
INFILTRATION

HINEMAMEC RN WER TTARTE DL ET RV AR TS

i HEC-1 INPUT
PAGE 1
LINE

ID....... looa... 20000030000 ced L.l S5..... O T Tovesnan [ 9...... 10

1 D Wolf Ranch Master Development Drainage Flan

2 ID C Basins existing development condition PN 03004

3 ™m S-yaer and 100 Year, 24 hr Type TTA Storm FN cbas-s.dat

*DIAGRAM

4 T o) un v RiLith

5 IO 4 0

6 JR LREC .56 1.0

7 KK Cc-1

g TR WUVOEE  PUR FOELRR T

9 BA L1508

10 I 1%

11 P! 4.4 -

12 PC  0.0000 0.0005 0.0015 0.0030 0.0045 0,006C 0.008B0 0.0100 0.012¢
0.0143 bl 4

13 PC 0.0165 0.0:88 0.0210 0.0233 0.0255 0.0278 0.0320 0.0330 D,0460

0.0530 ’



1¢ PC 0.0600 (.0750 0.1000 0.400C G.7000 0.7250
0.7900
15 PC 0.8000 0.8100 0.8200 0.8250 0.8300 0.B8350
0.B550
16 PC 0.8600 0.8638 0.8675 0.8713 0.8750 O0.8788
0.8938
17 PC 0.8975 0.9013 0.90%0 0.9083 0.9115 0.9148
0.9270
18 PC  0.9300 0.9325 ©£.9350 (.9375 0.9400 0.9425
0.9525
19 PC  0.9550 0.9575 0.9600 0.9625 0.9650 0.09675
0.9775
20 PC 0.9800 0.9813 0,9825 0.9838 0.9850 0.9863
0.9913
21 PC 0.9925 0.9938 0.9950 0.9963 0.9975 0.998%
22 L3 o 61
23 un 0.46
24 KK c3
25 Ry TKOUTE BUL-TEHERR L2 "y R L
26 _RI 30 .03z fi.04 _TRAP 10
27 KK c-2
28 Ry REWOFF PR SUE-SR5TY o 2
z9 BA  .0991
30 18 0 61
31 uD 0.43
32 KK DEC )
33 & CUMETREE AUNGET Srum OF AN O- 8
34. HEC 2
35 43
1 )
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V) ROUTING {-—->) DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
7 c-1
v
v
24 c3
27 . c-2
32 DPC.vevnnnnnn.

(***) RUNOFF ALSO COMPUTED AT THIS LOCATICON
Thdkdkdk ket d bk ke ek h kT Ak ARk kb b kb bk h ok dede ko kb
e L T A TR

*

*

* FLOOD HYDROGRAPH PACKRGE (HEC-1) *
UJ.3. ARMY CORPS OF ENGIMNEERS ¥

* JUN 1998 *
HYDROLOGIC ENGINEERING CENTER *

¥ VERSION 4.1 *
609 SECOND STREET *

e *
DAVIS, CALIFORNIN 95616 *

* RUN DATE 16JANO4A TIME 15:41:52 *
(916) 756-1104 *
*

*

'k!r***'k'k'i"k‘k*'k*l’**k***‘k'ki*‘k*'k***k******‘k'}:**
*i‘********'&i—*******************‘k*******

0.7500

0.8400Q

.8825

0.9180

0.9450

0.9700

0.9875

1.0000

0.7650

0.8450

0.8863

0.9210

0.9475

0.9725

0.9888

0.7800

0.8500

0.8200

0.9240

0.9500

0.9750

0.990¢



Wolf Ranch Master Development Drainage Plan
C Basins existing development condition PN 03094
5~yaer and 100 Year, 24 hr Type IIA Storm FN cbas-e.dat

5 IO QUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
IPLOT G PLOT CONTROL
Q8CAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
WMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300. NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION INTERVAL . 0B HOURS

RV U i ey 24 B0 AAPRS

ENGLISH UNITS

DRAINAGE ARER SQUARE. MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATTION FEET
FLOW CUBIC FEET PER SECOND
STORDMEE, WALBR. HR RN
SURFACE ARERA ACRES
TEMPERATURE DEGREES FAHREMHEIT
JP MULTI-PLAN OPTION i
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATTOS OF PRECIPITATION
-5a 1.00

FhE Ikdk kEkd kwkdk kbt Fkk kEd dkkdk dkd ke k bk FEF¥ dkd ddkk kkdk Rkhk kEk Fkd Yok Tkk Khkk ddkdk kkd dkk kkw
khkhk wEk kk*k khkk kit ki ® *khk dhd

B E S R ok T

* *
7T KK * c-1 *
* *

Pk bbb bbb kb g

RUNOE'F FOR SUBIBASN Cl1

10 IN TIME DATA FOR INPUT TIME SERIES
JHMEN 15 TIME INTERVAL IN MINUTES
JXDATE i G  STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA .15 SUBBASIN AREA

PRECIPITATTON DATA

11 pPB STORM 4.40 BASIN TOTAL PRECIPITATION
1z p1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 -0 -00 .00 -00 . G0 .00

.00 .00



.00 .00 .00 .00 .00 .o .00 .00
.00 .00

.00 .00 0D .00 .00 .00 Q0 .0C
.00 .00

.00 GO .00 .00 .00 .00 . G0 .00
.00 .00

.Q0 .00 .00 .00 .00 -00 .00 .00
.00 .00

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00

.00 .01 .01 01 .01 .01 .10 .10
.10 .10

.10 .10 .01 .02 .01 .01 .01 .01
.00 .00

.00 .00 . GO -00 -00 .00 .00 .00
.00 -00

.00 .00 .00 .00 ] .00 .00 .00
.00 00

.00 .Qo -00 .00 .00 .00 00 .00
.00 .00

.00 .00 .QC -0 .00 .00 .00 .00
Ly .00

.00 .00 .00 .00 . DO .00 .00 .00
.00 .00 .

.00 .00 .C0 .00 .00 .00 .00 .00
.00 .00

.00 -00 .00 -00 .00 .00 .00 .C0
00 .00

.00 .00 .00 .Bo .00 .00 .00 .00
.00 -00¢

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00

.00 .00 .00 Q0 .00 .00 .C0 .00
.00 .00

.Q0 .00 .00 .00 .00 .00 .00 .00
.QQ -006

.00 .00 .00 .00 ] Do 0o .00
.00 -00

.00 N ] .00 -00 .00 .00 .00 .Q0
-Q0 .00

.00 .00 .QC .00 .00 .00 .00 .00
-0o -00

.00 .00 -00 .00 00 .00 .00 .00
.00 ,00

.00 .00 .00 .00 .00 .00 +00 .00
.00 .00

.00 .00 .00 -0 .00 .09 0o .60
Nely] .00

-G0 .Co .00 .00 .00 .00 .00 .00
.00 .00

.00 .00 .00 -00 .00 .00 -00 .00
.00 .Q0

.00 .00 .00 .Q0- - 00 .00 .00 .00
.00 .00

.00 . Q0 .00 .00 .00 .oc .00 .00

22 LS SCS 1.OSS RATE
STRTL 1.28 INITIAL ABSTRACTIGN
CRVNER 61.0C CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
23 UD 5CS DIMENSIONLESS UNITGRAPH
TLAG .16 LAG
ek

UNTT HYDROGRAPH
30 END-OF-PERIOD ORDTNATES
11. 33. 68, 111. 138. 145, 138. 122. 100,



54. 43, 3z2. 25. 19. 14. 11. 8. 6.

Fhd FEhk kkd kdkd kdkd o kkd kdh kdd khd Ahkdk hhd o kdk ¥ kkk ke Fhkd bk kkk kkEk Ak kkh bk kv dkd bk kR
Tk kdd kdk *hk Fhkk kwk ke kkk

hkrhhkrdkddd ks

- 3
24 Kk * c3 o+
* *
wkkkkhbh bkt hk

RGUTE SUB-BASIN C-1 TO P C

HYDROGRAPH ROUTING DATA

26 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 3700, CHANMNEL LENGTH
3 .0320 SLOPE

N .040 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAP CHANNEL SHAPE

WD 10.00 BOTTOM WIDTH OR DIAMETER

Z 4,00 SIDE SLOPE

ke kkd kdkd kdkk hrhk kEk kdk Ehd kkk Ahkk kkk kkd kkk Kkk hhkhk khkd Akk khkk kkw kdkk hwkd kkk Rkd kdkdk dk
Hkdk kdk EhkE dhkE Rkk Edkk hdkd LEd

dkkttkk kvt st

* &
27 KK * c-2 *
* *

LRSS R LR R

RUNOFF FOR SUB-BASIN C-2
SUBBASIN RUNOEF DATA

29 BA SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

11 PB STORM 4,40 BASIN TOTAL PRECIPITATION
12 PT INCREMENTAL PRECIPITATION PATTERN
.00 ] .00 .00 .00 .Q0 .00 .00
.00 .00
.00 .00 .00 .00 .Qo .00 .G0 .00
-00 .00
.00 .00 .00 -00 .00 .00 .00 .00
.00 .00
.00 .0 .00 .00 .00 .00 .00 .Cca
.00 SO0
.00 .00 .00 .00 .00 .00 .09 .00
.Q0 .00
.00 .00 .00 .06 .00 -00 .00 .C0
.00 .00
-00 .01 .01 .al1 .01 .01 -10 .10
.10 .10
-10 10 .01 .01 .01 .01 .01 .01

.00 .DO



-00

.00 .00
GO
.00 .00
00
.00 .00
.00
.00 .00
.00
.00 .00
. 00
iy} .00
.00
.00 .00
.00
.00 L Og
.00
.00 .00
.00
.00 .00
' .00
.00 .00
) .00
.00 .00
QD
-00 .00
.00
.00 .00
.00
.00 .00
090
.00 .00
.00
) -00
.00
.00 .00
.00
.00 .00
.00
.00 .00
.00
30 LS B8CS LOSS RATE
STRTL
CRVNBR
RTIMP
31 UD
TLAG
8 ’6.
4z,
31. 24,
2.
2. 1

.00

.00

.00

.00

.00

.00

.00

.90

.00

-00

.00

.00

.00

.00

.00

.00

.06

i)

.00

.00

1.28
61.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

, 00

.00

.00

-0

.00

-00

.00

.00

.00

.00

.Q0

.00

.00

-00

.00

.00

. GO

.09

.00

-00

.00

.00

-0G

.00

.00

.00

.00

-00

-DOo

INITIAL ABSTRACTION
CURVE NUMBER

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00 PERCENT IMPERVIOUS AREA

5CS DIMEMNSICONLESS UNITGRAPH

. GO

.00

.00

.00

.00

.00

-00

.00

-00

-00

.00

.00

.00

.00

.00

. Q0

Qo

.00

.00

-43 LAG
kk
UNTT HYDROGRAPH
2% ENR-QE-RTRROD, QALTIRRES
53. B4. 99. 10%. 92,
i8. 13. 10. 8. 6.
1. 1. 1. 0. 0.

Khd Fdkd hhkk Ak khkt Nk Fdok ki kwk dkk dkkk dkk ik Fhodw kb ddkde hkdk whkk dkdkdk hkk Rk

Rk k¥ kdk kkd v dhk kRk&k k¥

Frk kA hkkkh b

- e
32 KK * DEC *
* *

L R R X T

.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
Rl .00
.00 -Q0
.00 .00
.06 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 ¢
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
78. 58.
[ 3.
0.

*hkk kdkEt hkEk hkd



COMBINE RUNOFF from C3 AND C-1

34 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

kk K

1
PEAK 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 HCURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STMTITH MREA PLAN RMITO 1 RATIC 2
.56 1.00
HYDROGRAPH AT
+ c-1 .15 1 FLCW 5. 5.
TIME 6.50 6.12
ROUTED TO
+ c3 .15 1 FLOW 5. 59.
TIME 6.83 6.50
HYDROGRARPH AT
+ c-2 .10 1 FLOW 4. 41.
TIME &.50 6.33
2 COMBINED AT
+ DecC .25 1 FLOW 8. 94,
TIME 6.67 §.50

SUNMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WETHQUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

15TAQ ELEMENT oT PEAK TIME TO VOLIME T PEA TIME TO
YOLUME
PEAK PEAK
(MIN) {CES) {MIN]) {IN) (MIN) (CFS) {MIN}
(IN)
FOR PLAN = 1 RATIO= .00
C3  MANE z2.00 5.79 406,00 .18 5.00 5.43 410.00
.19

CONTINUITY SUMMARY (AC-FTP) — INFLOW= .1490E+0l EXCESS= .0{000E+00 OUTFLOW= .1481F4+01 BASIN STORAGE=
+1603E~-01 PERCENT ERRCR= ~-.5

FOR" PLAN = 1 RATIO= .00
C3 MANE 2.50 . 58,59 390.00 1.02 5.00 58.53 390.00

CONTINULTY SUMMARY (AC-FT) — INFLOW= .8231E+0l EXCESS= _00008+00 OUTFLOW= .8223E+01 BASIN STORAGE=
-2816FE-01 PERCENT ERROR= -.2

¥* % NORMAL END OF HEC-1 **%*
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-‘************************************ V @
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*

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * {],/ * U.5, ARMY
CORPS OF ENGINEERS *

* JUN 1998 * * HYDROLCGIC
ENGINEERING CENTER *

* VERSION 4.1 * * 609
SECOND STREET *

* * * DAVIS,
CALIFORNIA 95616 *

* RUN DATE 11MARO4 TIME 12:41:53 * *

*

{916} T756-1104
*

*

-k'k********************-&*************-}r-kée-}."k
'k****'k-k******************i‘**********‘L‘**

X K OHTEEXEX KHERK X
X X X A X X5
X ¥ X X X

KHLERKX  KEXX X h.0.4.4.4 X
X X X X X
X ®x X b4 Xz X
X ¥ HM¥YYER X¥X¥X XXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECL {JAN 73), HEClGS, HECL1DB, AND
FCIKW.

THE DEFINITIONS OF VARIABLES —RTIMP- AND —RTIOR- HAVE CHANGED FROM THOSE USEDR WITH THE 1973-STYLE
INPUT STRUCTURE.

THE DEFIMNEITION OF -AMSKK- OM RM-CARD WAS CHANCED WITH REVISIOHNS DATED 28 SEP B1. THIS IS THE
FORTRANT7 VERSION

WEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , STNCGLE EVENT DAMAGE CALCULATION, D33:WRITE 3TAGE

FREQUENCY ,
DSS:READ TIME SERIES AT DESTIRED CALCULATION INTERVAL 1L0OSS RATE:GREEN AND AMET INTTLTRATION
KINEMATIC WAVE: NEW FINTITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT
PAGE 1
LINE ID.. v Loieve-- 2 G R [ R |- Bocevians Toeiiies 8....-an | S 10
X 1D Wolf Ranch Master Development Drainage Flan
2 iD D Basins existing development conditions PN 03094
3 ID 5-year and 100 Year, 24 hr Type ITA Storm FEN dbas-e.dat
* DIAGRAM
4 IT 5 0 0 300
5 Io 4 0
6 JR FREC .48 .6l _7a .93 1.9
7 KK p-1
B KM RUNOFF FOR Sub-basin D-1
9 BA .1503
10 IN 15
11 PB 4.4
12 PC  0.0000 0.0005 0.08615 0.0030 0.0045 0.0060 0.0080 0©.0100 0.0120 0.0143
13 PC 0.0165 0.0188 0.0210 0.0233 0.0255 ©0.0278 ©0.032¢ 0.0390 0.0460 0.0530
14 pPC  0.0600 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500 0.7650 0.7800 0.7900
5 pPC  0.8000 ©0.B8l00 0.8200 0.8250 0.8300 0.8350 0.8400 0.8450 0.8500 0C.8550
16 pec 0.8500 0.8638 0.8675 0.8713 0.8750 0.8788 0.8825 0.8B863 0.8900 0.8938
17 PC 0.8975 (Q.90l3 ©.9%050 ©0.9083 0.9115 0.9148 0.9180 0.%210 0.9240 0.2270



18 PC  0.930C 0.9325 0.9350 0.9375 0.,9400 0.9425 ©.5%450
12 PC  0.9550 0.9575 0.9600 0.9625 0.9650 0.9675 0.9700
20 pc  0.9800 0.9813 0.9825 0.9$838 0.9850 0.9863 0.9875
21 PC  0.9925 0.9938 (.9950 0.9963 0.9975 0.9288 1.0000
22 L3 ¢ gl
23 up 0.44
24 KK D2
25 KM ROUTE FLOW FROM SUB-BASIN D-1 TP DP D2
26 RD 5470 0.027 0.04 TRAP 10 10
27 KK D-2
28 KM RUNOFF FROM Sub-basin D-2
29 BA .1660
30 Ls 0 61
31 uD 0.37
32 KK CPD2
33 EM COMBINE RUNOFF from D-2 AND D2
341 HC 2
35 KK D3
34 KM ROUTE ¥LOW FROM DP D2 TO DP D
37 RD 3000 0.035 0.04 TRAP 10 i0
38 KK D-3
39 KM RUNGEF FROM Sub-basin D-3
10 BA .0450
41 LS 9 61
42 uD 0.12
1 HEC-1 INFUT
PAGE 2
LINE ID....... 1...---- AR 1 I A......- Bevennan Bowarann 7
43 KK peDz2
44 KM COMBINE RUNOFF from D-3 AND D3
45 HC 2
46 4
i
SCHEMATIC DIAGRAM OF STKREAM NETWORK
INPUT
LINE [V} ROUTING {-——>) DIVERSICN OR PUMF FLOW
NO. {.]) CONNECTOR {<———) RETURN QF DIVERTED OR PUMPED FLOW
7 D-1
v
v
24 D2
271 . D-2
32 BPDZ. ... oo
v
v
35 D3
38 . D-3
43 DPDZ. .- innnns

{**%) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*******-&****1—***&**********#************14

*i“k‘k*‘k**‘k****‘k‘k********i‘k‘k**********‘k**

0.9475
0.9725
(.9888

0.9500
0.9750
0.99G0

0.9525
0.9715
0.9913



*
*

* FLOOD HYDROGRAPH PACKAGE (HEC-1} *

CORPS OF ENGINEERS *

* JUN 1998 *
ENGINEERING CENTER *

* VERSION 4.1 *
SECOND STREET *

& *
CALIFOBNIA 95616 *

* RUM DATE  11MAROG4 TIME 12:41:53  *
{916} T56-1104 *

* *

*

ERE R R T e s R T R

R R T T e e e P L

Wolf Ranch Master Development Drainage Plan
N Basins existing development. conditions
5-year and 100 Year, 24 hr Type LIA Storm FN dbas-e.dat

5 To OUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
TPLOT 0 PLOT CONTROL
OSCAL 0, HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0  STARTING DATE
ITIME 000C STARTING TIME
NG 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INT
TOTAL TIME

ENGLISH UNITS
DRATNAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
ELOW
STORAGE VOLUME
SURFACE AREA

TEMPERATURE
JP MULTI-PLAN OPTION
MNPLAN
JR MULTI-RATIO OFTIO
RATIOS OF PRE
.43 .61

kkdk kded dkk kkk kkd kb ddd Fhd bk kdkk kkk kdek dedkd kdd ddkd kb ke ckhkk kdkk kdkw kdd kddk Fdk kwd bkdk

dedkd ke k dekd Ak v R T RE

Ahkkhkkkhkkkdkkk
kg *
7 KK % D-1 *
& *
ThkThbhk bk h kbR ded

ERVAL .08 HOURS
BASE 24.92 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECCHD
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1  RNUMBER OF PLANS

N
CIPITATION
L1Q .93 1.04

RUNOFE FOR Sub-basin D-1

U.8. ARMY

HYDROLOGIC

609

DAVIS,

dededr dlk kekk



.00

.00

.00

.00

.00

.00

A0

.00

.00

-00

-Go

.oe

.00

.oo

.00

.00

.00

.00

.00

. Qo

10 IN

11 PB

12 PI

TIME DATA FOR INPUT TIME SERIES
i5 TIME INTERVAL IN MINUTES

JEMIN
JXDATE
JXTIME

1

SUBBASIN RUNOFF DATA

0 STARTING DATE
0 STARTING TIME

SUBBASIN CHARACTERISTICS

TAREA

PRECIPITATION DATA

STORM

.15 BSUBBASIN AREA

4.40 BASIN TOTAL PRECIPITATICN

INCREMENTAL PRECIPITATION PATTERN

.00

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

pelel

.00

.00

.00

.00

.0

.0

.0

.0

.0

-0

.0

-1

.0

.0

-0

.0

-0

.0

-0

.0

.0

.0

4]

Q

Q

¢l

g

4

1

o]

o]

o]

o]

o]

o]

0

o]

0

0

4]

.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.01 .01
.01 .01
.00 .00
.00 .00
-00 .00
.00 .00
.00 .00
.00 .ao
.00 .00
.00 . .00
.00 00
.00 .00
.o .00
Qo .00
a0 [o4]
Qo0 00
.00 .00
-QQ .00
-Ga .00
.Co | .00
.00 .00
Qo Q0

.00

.00

.00

.00

00

.00

00

.00

.00

.00

.0a

.00

.00

.00

-Qao

.00

- Qo

.00

.00

.00

.00

.10

.01

-Q0

.00

.00

.00

.00

.00

.00

.00

.00

.0a

.00

-0

.00

.00

.00

.00

.00

.00

.16

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

»00

.10

- Q0

.00

.00

.00

.00

-00

.00

. DO

.00

.00

.00



.00 .Q0 .00 .00 .00 .00 .00 .00

22 L8 8C8 LOSS RATE
STRTL 1.2 INITIAL ABSTRACTION
CRVNER €1.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
23 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .44 LAG
*x ek
UNIT HYDROGRAFH
28 END-OF-PERICD ORDINATES
12. 37. 6. 122. ide. 150. 129, 120, 92.
66.
50. 38. z29. 22, 16. 12. g, 7. 5.
4.
3. 2. 2. 1. 1. 1. 0. a.

fkk Rrhkk hkd kddk kdkk kdkk kkd kdkdh bkk kkk kRd Rk ke Rkt kdkk Fded ke Wd R hdek cRhk Rk hkk ke bk dkk khek hkk
kER FTEkhk KX ET kkr kR kkdk

dede deke Rk Bk e ko ok ke

* *
24 KK * D2 o
* *

dhkkk kit hkkrd

ROUTE FLOW FRCM SUB-EBASIN D-1 TP DP D2

HYDROGRAPH ROUTING DATA

26 RP MUSKINGUM~CUNGE CHANNEL ROUTING

L 5470. CHANNEL LENGTH

s .0270 SLOPE

| .040 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAF CHANNEL SHAPE

WD 10.00 BOTTOM WIDTH OR DIAMETER

Z 10.00 SIDE SLOPE

E R

Fhdk Ehkdk dkk KRk kkk kkk kkd kkk dwded kdd dkd dkdkR o kkh kdrk kkk kdkk kww kkk Kk hdkk kkd khkEk kew kkk kkEk Akk kR
kikdk kkd Rkk kkk Tkt kkk

ERR R SRR R

w* *
27 KK * D-2 *
* *

ERkkkdkdkdkkd iy

RUNOFF FRCM Sub-basin D-2
SUBBASIN RUNOFE DATA

29 BA SUBBASIN CHARACTERISTICS
TAREA .17 SUBBASIN AREA

PRECIPITATION DATA

11 BB STORM 4,40 BASIWN TOTAL DPRECIPITATLION
12 PI INCREMENTAL PRECTPITATION PATTERN
.00 -00 .0 il .00 .00 .00 a0 0¢

.00
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.00

- 00
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30 Ls

31 UD

53.

SCS LOSS RATE

.00

.00

.00

+10

.00

.00

.00
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.00

.00

-00

.00

.00

.00

.00

.00
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.00

-00

.00

.00

.00

S5TRTL

CRVHER
RTIME

.00

.00

.01

.10

.00

.00

.00

.00

.00

.00

1.28
©1.00
.00

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

INITIAL ABSTRACTION

.00

.00

.00

.00

.00

.01

.01

.co

.00

.C0

.00

. CO

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

CURVE NUMBER
PERCENT IMPERVIQUS AREA

SCS DIMENSIONLESES UNITGRAPH

20.

TLAG

62.

.37

131.

LAG

182,

UNTT HYDROGRAPH
24 END-OF-PERICD ORDINATES

185.

.00

.00

.00

.01

.00

.00

.00

.00

.o

.00

.00

.90

.00

* kS

179,

.Co

.00

.00
.00
.01
.01
.00
.00
.00

.00

.G0

.54

149.

.00

.00

.00

.00

.00

.10

.01

.00

.00

.00

.09

el

.00

-00

.00

.00

.00

.00

.00

.10

.0l

.80

.00

.00

.00

-00

.00

.Q0

.C0

.00

.00

.00

.00
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.10
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.00

. Q0

.00

.00

-00

.09

.00



39. 28. 20. 14. 10. 7. 5. 4. ©3.
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Sdek SR hkk Rkhkdk hdkdk kkk kkk dkk ke kdh dedede kddk Gk dkk kokk RhkEk kR kkw kkd ke kbk kkk bk Rk hdk Wk % ded
kkk kdwk Akk kdkEx kel wkd

de e e ke ok ok e e ke ok ke e e e

* *
32 KK * DPDZ *
& X

ek kkhkdkrkehkk

COMBINE RUNOQFF from D-Z AND D2

34 HC HYDROGRAPH COMBINATION
ICOoMP ? HNUMBER OF HYDROGRAPHS T0 COMBINE

s kR

kkk krkd khk dhkk kkk kFd wokk dkkk kkH Wk kkd Rk kb kkk kkd wkd kdk Lk kwk Rkk kkdk kEdk kkd hbh Kk kdd kk¥

kkk dkkk kEE xExd kEAk kkw

de e e ke ke e e g % e ofe e ke

* *
35 KK * D3 *
* *

Rk hkhkbdkhktdkkdkk

ROUTE FLOW FROM DF DZ TO DP D

HYDROGRAPH ROUTING DATA

37 RD MUSKINGUM-CUNGE CHANNEL RCUTING

L 3000. CHANNEL LENGTH

] .0350 SLOPE

N .040 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHADE TRAP CHAMNEL SHAPE

WD 10.00 BOTTOM WIDTH OR DIAMETER

Z 10.00 SIDE SLOPE

E

dkk kR kwE BRkE kkk kR dkd kR ke dekde hhk kkd kdhd Rkk kkw ok Gk kw ok hdkk kkw whk kkk Tdek Kbk Rk kdk Rk
fRE FhkE wxk kdkk FEk Fihd

ddkhkdekhkkdekkkhkd

* *
38 KK * D-3 *
#* +*

P T TR R T

PUNOFF FROM Sub-basin D-3
SUBBASIN RUNOFF DATA

40 BA SUBBASIN CHARACTERISTICS
TARER .05 SUBBASIM AREA

PRECIPIFATION DATA
11 PB STORM 4.40 BASIN TOTAL PRECIPITATION

12 PT INCREMENTAL PRECTPITATION PATTERN
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.00

.00

.00

.00

.Q0

.10

.01

.00
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.01

.00

.co

.00
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.00

.00

.00

.00

.00

.00

-00

.00
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.00

.00

.00

. G0

.00

.00

.00

.00

.00

.ie

.00

.00

.00

.00

.00

.00

.00

.00

.80

.00

.00

.00

.00

.Q0

.00

.00

.00 .00 .00 .00 .00
“0
.00 .0 .00 .00 .00 .C0
LU0
.00 .00 .00 .00 .00 .00
.00
.00 .0 .00 .00 .00 .00
.09
.00 .00 .00 .00 L 00 .00
.00
.00 .Q0 .00 .00 .00 .00
.00
.00 .01 .01 .0l .01 .01
.10
.10 .10 .01 01 .01 .01
- 00
.00 .00 .00 .00 .00 .00
.00
.00 .00 .ao .0¢C .00 .oe¢
.0
-00 .00 .00 .00 .00 .00
.00
.00 .00 .Q0 .00 .00 .00
.00
.00 .00 .00 .00 .00 .00
.00
.00 .00 .00 .00 .00 .00
.00
.00 .00 .00 00 .00 .00
.00
.00 .00 .00 Qi .00 oo
.00
.00 . Q0 .00 0o .00 .00
.00
00 .00 .00 .00 .00 .00
70
oo .30 .00 00 .0C .00
.00
.00 .00 .00 .00 .00 .00
.00
.00 .00 .00 .00 00 .00
.00
.00 [s1V] .00 .00 .00 .00
.00
.00 .00 .00 .00 .00 .00
.00
.00 .00 00 i .00 .00
.00
.00 .00 .00 .00 .00 00
.00
00 .00 .00 Q0 .00 Q0
.00
.00 .00 .00 .00 . Q0 .09
0o
.00 .00 .00 .00 .00 .00
.00
.00 .00 .00 .00 .00 .00
41 LS 8CS8 1055 RATE
STRTL 1.28 INTTIAL ABSTRACTION
CRVMBER 61.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
42 UD SCS DIMENSIONLESS UNITGRAPH

TLAG .12 LAG

*kk

UNIT HYDROGRAPH
- 9 END-OF-PERIOD ORDINATES
BE . 135. 85. 35. 15. 7. 3.



Tk kkdk kEkk kkd kEE rEA

kb kkdek ok d ok Aedek e

* *
43 KK * Depz o+
* %

TRk ok dkokfdodk ded H ke

COMBINE RUNOFF from D-3 AND D3

45 Hc HYDROGRAPH COMBINATION )
icoMp 2 NUMBER OF HYDROUGRAPHS TO COMBINE
Ak
1
PEAK FLOW AND STAGE [END-OF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBTIC FEET PER SECOND, AREA IN SOUARE. MILES
TIME TO PEAK IN HOURS
RATTOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATTIO 1 RATIOC 2 RATIO 3 RATIO 4 RATIO 5
.18 .61 .70 .93 1.00
HYDROGRAPH AT
+ D-1 .15 1 FLOW 2. 9. 18. é9. 60,
TIME 6.58 6.42 6.42 6.33 6.33
ROUTED TO
+ D2 .15 1 FLOW 2. 3. 20, 49. 59,
TIME 7.33 7.00 6.567 b.67 6.87
HYDROGRAPH AT
+ D-2 -1 1 FLOW 2. 1. 22. 61. 75.
TIME 6.50 €.33 6.33 6.25 £.28
2 COMBINED AT
+ DEDz .32 1 FLOW 4. 14. 33. 4. 103.
TIME 7.33 6.92 6.67 a.50 6.50
ROUTED TO
+ D3 .32 1 ELCH 3. 15, 31. B88. 103.
TIME 7.67 1,17 .92 5.67 5.67
HYDROGRAPH AT
+ D-3 .05 1 FLOW 1. 6. 1z. 30. 36.
TIME 6.08 6.08 6.08 6.08 6.08
2 COMBINED AT
+ DEDZ - 36 i FLOW 4. 16. 3z. 22. 107.
TIME 7.67 T.17 6.92 .67 G.67

#*%* NORMAL END OF HEC-1 *%%



Irbdk sk kb khk bk hkk ke khhkhbhhhkhhbhkhkrhhs

b
AR RS R R A S A R R Y TR f ™,
% T g’ *
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY
CORPS OF ENGINEERS * 2 — {0

* JUN 1998 * Ei : * HYDROLOGIC
ENGINEERING CENTER *

* VERSION 4.1 * * 609
SECOND STREET *

* * * DAVIS,
CALIFORMIA 95616 *

* RUN DATE  11MARO4 TIME 12:43:42  * *

{916} 756~1104 *

* E3 *

*

L R R T YL S
ThkkFhkkhkhkbkbhkbRhkkaRhEhkRdRdrRkAbhrEdddidsrhdss

4 D ¥ 8.4.4.4.4 4 840,04 X
X X X X X KX
z X X X X
ERRIKEE  HEXR X HHHHK X
Xz X X X X
= X X X x X
X KX HEKXZKX JE 0004 XXX

TH1S PROGRAM REPLACES ALL PREVIOUS VERSICNS OF HEC~1 KNCWN AS HECL (JAN 73), HEC1GS, HECIiDB, AND
IECT KW,

THE DEFINITTONS OF VARTARLES -RTIMP- AND —~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE
INFUT STRUCTURE.

THE DEFINITIOM OF ~AMSKK- ON RM-CARD WAS CHAMGED WITH REVISIOMNS DATED 28 SEFP 81. THIS IS THE
FORTRANTT VERSION

NEW OPTIGNS: DAMBREAK CUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE

FREQUENCY,
DS5:READ TIME SERIES AT DRSIRED CALCULATION TNTERVAL LoSS RATE:GREEN AND AMPT INFILTRATIOM
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
L HEC-1 INPUT
PAGE 1
LINE ID....... loo.o..s 2 E T [ P 5.1 B....... Teeeean 8....... 9. ...t 10
1 ID Wolf Ranch master Development Drainage Plan
2 b E Basins existing development condition PN 03094
2 D 5-year and 100 Year, 24 hr Type IIA Storm FN ebas-e.dat
*DIAGRAM
4 it 5 0 §] 3040
5 ioC 4 0
6 JR PREC .48 .61 .70 .93 1.0
7 KK E-1
5] KM RUNCEF FOR SUB-BASIN E-L1
9 BA 1648
10 IN 15
11 EB 4.4
12 PC 0.0000 0.0005 0.0015 ©.0030 0.0045 0.0060 0.0080 0.0100 0.0120 ©.0143
13 PC 0.0l165 0.0188 (.02i0 0.0233 0.0255 0.0278 0.0320 ©¢.0390 ¢©.0460 0.0530
14 PC 0.0600 (.0750 0.1000 0.4000 0.7000 ©.7250 0.7500 0.7650 0.7800 0.7500
15 PC 0.8000 Q.8100 0.8200 0.8230 0.8300 0.8350 0.8400 0.8450 0.8500 0.8550
16 PC 0.8600 (¢.8638 ¢$.8675 Q.8713 0.8750 0.8788 0.8825 0.8863 0.8900 0.8938
i) PC 0.8975 (0.9013 ©£.9030 (.9083 0.9115 0.9148 ©.%18C 0.9210 0.9240 0.9270



18

PC

. 9300

.9325 0.9350 0.9375 0.9400¢

0 0 0.9425 ©0.9450 0.9475 0.9500 0.9525
15 PC G.3550 0.9578 0.9600 0,9625 0.9650 0.9675 ©.9700 0.9725 0.3750 0.9775
20 PC C.8800 0.9813 0.9825 0.9838 0.9850 0.9863 0.9875 0.9888 0.9900 0.09913
2 FC 0.2525 0.9938 0.9950 0.9963 0.9975 0.9988 1.0000
22 L3 0 61
23 up ¢.44
24 KK B2
25 KM ROUTE FLOW FROM SUB-BASIN E-1' TO DPF &
26 RD 3050 .035 0.04 TRAP 10 5
27 KK E~2
2B KM RUNOFF FOR SUB-BASIN RB-2
29 BAR  .1520
30 LS 0 61
31 unp 0.44
32 KK DEE
33 KM COMBINE RUNOFF FROM EZ AND E-2
34 HC b4
3s 27
1
SCHEMATIC DIAGRAM CF STREAM METWORK
INPUT
LINE (V) ROUTING {—~->) DIVERSICN OR PUMP FLGW
NO. {.) CONNECTOR {(<—--) RETURN OF DIVERTED ©OR PUMPED FLOW
7 E-1
v
v
24 E2
27 E-2
32 DPE. - vvrnean..
{***} RUNOFF ALSO COMPUTED AT THIS LOCATION
lk****k*********i*i***********k***********
***************i**i*********t**********
x & +
-
* FLOOD HYDROGRAPH PACKAGE (HEC-1) 5 * U.5. RRMY
CORPS QF ENGIMNEERS *
* JUN 1998 * * HYDROLOGIC
ENGINEERING CENTER *
* VERSION 4.1 * * 609
SECOND STREET *
* * * DAVIS,
CALIFORNIA 95616 *
* RUN DATE 11IMARDY TIME 12:45:42 * *
(916) 756-1104 *
* - w

*

****i************i**i********************

KEXR, TSIk Ak ER AT R e Rk ke ¥k hhhkdhd dhddedh dk g

Wolf Ranch master Development Drainage Plan
E Basins existing development condition PN 03094
S-year and 100 Year, 24 hr Type ITA Storm FN ebas-e.dat

OUTPUT CONTROL VARIABLES

LPRNT
IPLOT
QSCAL

4 PRINT CONTROL
0 PLOT CONTROL
0. HYDRCGRAPH PLOT SCALE



iT HYDROGRAPH TIME DATA

NMTN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 000C  STARTING TIME
NG 300 WNUMBER OF HYDROGRAFPH ORDINATES
MNDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 <CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEYATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VGLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLABNS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
-18 .61 .70 .93 1.00

kkk hhkdk kkdk kkhk bkd khkdk kekdk kR Fdede hkk kkk hkR kkk kkd kkk kdk% Akk FEkw kkd hdkk kb wekk hkk kkk kkdk khkk ki
deded kkk hkk kkk kkk k%

Thkkk bRk ke g ke Xk

* *
TR * E-1 *
%* *

ThkRh Rk ko Rk kkh

RUNOFF FOR SUB~BASIN E-1

10 IN TIME DATA FOR INPUT TIME SERIES
TEMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JETIME 0 STARTING TIME

SUBBASIN RUNOFE DATA

3 BA SUBBASIN CHARACTERISTICS
TARER .16 SUBEASIMN AREA

PRECIPITATION DATA

11 PB STORM 4.40 BASIN TOTAL PRECIPITATION
12 PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 . G0 .00 .00 . GO il .00 .00
.00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00
.00 .00 .00 .00 .0C .00 .00 .00 .00
.00
.00 O8] 0Q Q0 .o 00 oG 00 00
.00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00
.00 .00 .00 .00 -do0 .00 .00 .00 .00
.00
.00 .01 .01 .01 .1 0L .10 .10 -10

.10



.10 .10 .01 .01 -0l .01 .01 .01 .00

.00
.00 .00 .00 .00 .00 .60 .a0 .00 .00
.00
G0 [el] 1Y) 0o .00 go 81} 0o oo
-00
.00 .00 .00 .00 .00 .20 .00 .00 .00
.00
.00 . G0 .00 .00 .09 .00 .00 .00 .00
.00
.00 .00 .00 -00 .00 .Q0 .00 .00 .00
00
.00 .00 .00 .00 .00 .00 .00 .00 .o
.00
.Q0 .00 .00 .00 .00 .00 .00 .00 .Q0
.o
.00 .00 .Q0 .00 .00 .00 -QG0 .00 .00
.00
.00 .06 a0 .00 .00 .00 -Qa .00 .00
0o R
.00 .00 .00 .00 .00 .00 .00 .00 .00
0g
.00 .00 .04¢ .06 .00 .00 .00 .00 .00
.00
00 014} oG G0 .00 oo 00 0o oo
.00
.00 . .00 .00 .00 .00 .00 .00 .00 .o0c
.00
.00 .00 . 0o .00 .00 .00 .ao .00 .00
.00
.00 .00 .00 -G0 .00 .00 .0 .00 .00
.00
-00 .Qo Reld] .00 .00 .00 .00 .00 . G0
.00
.00 .00 .00 .00 . Qo .00 .00 ,ao .00
0o
Q0 Qo QU 00 (s]] oY 00 o0 a0
.00
.00 .00 .00 .00 .00 .00 .00 .Q0 -00
.00
.00 .00 .00 .00 .00 Y] .00 .00 .00
.00
.00 .00 .00 .00 -00 .00 .00 -DO
22 Ls SCS LOSS RATE
STRTL 1.28 INITIAL ABSTRACTION
CRVNBR 61.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVTQUS AREA
23 UD SCS DIMENSIONLESS UNITGRAPH
TLAG -44  LAG
ok
UNIT BYDROGRAPH
28 END-OF-PERIOD ORDINATES
13. 40. 83. 133. 159. 164. 152, 130. 101.
72.
54. 42, 3z. 23. 19. 13. 10. a. 6.
4.
3. 2. 2. 2. 1. 1. 1. 0.

Fhk kdkhk kkk khk dhk hkk kdkk ddok de gk
kkk kkdk kdkk kEkw FEE kwk

Wekw kkdk dkk hEk kddk kkk kkk Edkdk khkk kkdk wdkok Fkk kkk kkd kkk kkw kEk Gk

ke etk e ek ok e
& *
24 KK * B2 *



* E3
ddkdkkrtRdd sk

ROUTE FLOW FROM SUB-BASIN E-1" TO DP F

HYDROGRAPH ROUTING DATA

26 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 305C. CHANNEL LENGTH
3 .8350 ELOPE
N .040 CHAMNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE

WD 10.00 BOTTOM WIDTH QR DIAMETER

b 5.00 SIDE SLOPE

Fhdk kkk Lld Lkd kkd Sk ek kdek kkk wkd kkd bk d kwd bk ddek kwR wded kv kkd ddkedk ko ,drd ks kel Rk ek s kkd
ThH kdkedk dhkk kdkk FRE kdk

EEE AL AT X 2R T

* *
27 KK * E-2
* *

ddkhhkhbrkihtbddn

RUMOFE FOR SUB-BARSIM E-2
SUBBASTN RUNOFF DATA

29 Ba SUBBASIN CHARACTERISTICS
TAREN .15 SUBBASIN AREA

PRECTPITATION DATA

11 pB STORM 4.40 BASIN TOTAL PRECIPITATION
12 p1 INCREMENTAL DPRECIPITATION PATTERN

.00 .00 -Go -Q0 0a .00 oo . 0G .00
.00

.00 .00 .00 .00 .00 .00 - 0o .00 .00
.00

.00 -0d .00 .0c .00 .00 .00 .0o .00
.00 .

.00 .00 00 .30 .00 LQ¢ .00 .0u .04
.00

.00 .00 .00 .00 .00 .00 .00 .0a .00
i)

.00 .00 .00 .00 .GO .00 . G0 .00 .00
.00

.00 .Gl .01 .01 .01 .01 .10 .10 .10
.10

-10 .10 .01 .01 0L .01 .01 .01 .00
-0o

.00 .00 .00 -00 .00 .00 .00 .00 .00
.00

.00 .00 .00 .CO .00 .0Q .00 .00 .00
-00

-Go .00 .00 .00 .00 ] .00 .00 .00
.00

.00 .06 .00 .00 .00 .Co .00 .00 -0
0o

.00 .00 Q0 -0 .00 .aa . Qo .0 -0
.00

.00 .00 .00 .00 .00 -00 .00 .00 -00
.00

.00 .00 .00 .00 .0o .00 .00 .a0 -Go



.00 .00 .00 .00 .00 .00 .00 .00 .00

.00

.00 .00 .00 .00 .00 00 .00 .0G .00
.00

.00 Q0 00 .00 .00 .30 -QU .00 .00
.00

.00 . 00 .00 .00 .00 .00 .Qo . 0G .00
.00

.00 .00 .00 .00 .00 .00 .00 .00 .00
-00

.00 .00 .00 .00 .00 .00 .00 .00 -00
00

.00 .o .00 .00 .00 .00 .00 .00 el
.00

.00 .00 .00 .Q0 .00 .00 .00 .00 .00
.00

.00 .00 .00 -op .00 .00 .00 .00 Q0
.00

.00 .00 .00 .00 .00 .00 .00 .c0 .00
.00

.00 .00 .00 -0 .00 .00 .00 .Cco .00
.00

.00 .00 -0o .00 .00 .00 .00 .co -QG
.00

.00 .00 .0 .00 .00 .00 .00 .00 .00
.00

.00 .00 .00 .00 .00 . GO0 .00 -ao

30 Ls 8C8 LOSS RATE
STRTL 1.28 TNITIAL ABSTRACTION
CRVNER 61.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVICQUS AREA
31 Up SC5 DIMENSIONLESS UNITGRADPH
TLAG .44 LAG
E
UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES
1z. 37. T, 123. id4B. 152. 141. 121, 93,
a7,
50. 38. 25. 22. is. 12. 3. 7 5.
1.
3. 2. 2. 1. 1. 1. 1. 0.

Fokd kdkde fedk Kk kkk dhkh khkd kR khkk kkd kdkk kkdk kwd kb kdkd hdE bkk Rk kdk kded ddkdk dkk kkk Whkk kkd kkk kkk
FhkE TEkk Ekkw kRkF kdkdk Rk

dekkkkde ded bk ok okdek

% *
32 KK * CPE  *
k] *
e ek ok ek e e e e ke ok
COMBINE RUNCEF FROM E? AND £-2
34 HC HYDROGRAPH COMBINATION
IcoMP 2 NUMBER OF HYDROGRAPHS TC COMBINE

L

PEAK FLOW AND STAGE (END-OF-PERIOD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FTOWS TN CURTC FRRET PRR SECOWD, ARFA TN SQUARE MTIES
TiME TO PEAK TN HOURS

RATIOS APPLIED TC PRECIPITATION



OPERATION

HYDROGRAPH AT
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

1
**% NORMAL END OF

STATION

E2

DPE

HEC-1 #%*

AREA

.le

.15

[
a]

PLAN

FL.OW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

RATIO 1
.48

[r~3N V]

[

IR

RATIO 2
.61

10.
6.42

10.
6.67

18.
6.58

RATIO 3 RATIO 4

.70

19.
§5.42

15.
6.58

18.
5.42

35.
g.50

.93

53.
6.33

53.
6.50

43,
£.33

939,
6.42

RATIO 5
1.00

66.
6.33

66.
6.50
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* FLOOD HYDROGRAFH PACKAGE (HEC-1) * *
U.5. ARMY CORPS OF ENGTNEERS *

* JUN 1998 * *
HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 * *
609 SECOHD STREET *

* * -
DAVIS, CALIFORNIA 95616 *

¥ RUN DMTE  16JRANO4 TIME. 17:45:26  + *
(916) 756-1104 *

* £ *

*

***‘k******'}:%‘**R"):'i”k!:“k'k'k*'k'k'kir**'i‘**'k"k‘k*'k'k*'k‘k

‘k****************************‘k*********

X RO $.4.4.4:¢ 4.4 EEXAX X
X X X X X XX
z ¥ X X X
KEAXEXK  XXXX X KEXXK X
X X X % X
b4 X X X X X
X LA 4:.0.4.4.8.4.4 XXXEX j.4:4.4

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JBN 73), HEClGS,

HEC1DB, AND HEC1KW.

THE DEFTNITIONS OF VARIABLES —-RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE

3973-8TYLE INPUT STRUCTURE.

THE DEFINITION OF -BMSKK- OM RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 81. THIS IS

THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK CUTELGW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS2:WRITE

STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOS3 RATE:GREEN AND BMPT

INFILTRATTON

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1
PAGE 1]
LINE
ID....... B 20 J....... daao..
1 ID
2 Io
3 iD
*NDIAGRAM
4 RS =
5 Io 4
6 JR PREC
1 KK -1
] KM
) BA -165%
10 IN 15
11 o ul, oyt
12 2C  Q.0000
0.0143 3
13 PC  0.0165

0.0530

HEC-1 INPUT

Wolf-Ranch Master Development Drainage Plan
F Basins Existing Develepment Condition PN 03094
S5-year and 100 Year, 24 hr Type ITA Storm FN fbas-e.dat

v S 2
o]
~56 1.0

RUNCEF SUB-BASIE F-1

0.0005 0.0015 0.0030 0.0045 0.0080 0.00B0 0.0100 0.0120
e

0.0188 0.0210 0.0233 0.0255 0.027d 0.0320 0.0330° G.0460



0.7900

¢.8550

0.8938

0.9270

0.9525

0.9775

0.92913

14

15

17
18

138

21
22
23

24
25
26

27
28
29
30
31

3z
33
34

35
36
37
38
39

40
41
42
43
44

PC

PC

2C

pC

ec

&
ub

KK

k.

RD

KK

a4

BA
LS
uD

KX
st
HC

oy
BA
LS

gy

KK

BA.
Ls
ap

fiad
HC

KK
W4
RD

KK
el
BA
LS
UD

Kt
HC

K
R3S

0.0600 0.0750 0.1000 (.4000 0©.7000
0.8000 0.8100 0.8200 0.8250 0.8300
0.8600 0.8638 0.8675 0.9713 0.8750
0.8975 0.2013 0.9050 0.9083 0.9115
0.3300 0.9325- 0.9350 0.9375 0Q.9400
0.9556 0.9575 '0.9600 0.9625 0.9650
0.9800 Q.9813 0.9825 0.9838. 0.9850

G.9925 0.9938 0.995Q0 09963 0.9975

& &
0.29
1-8-
DOIE TRAME TROM T-Y THROVOH T
4520 0.04 0.04 TRAP
F-8
BUB TUNOEF -8
1499
o 61
.22
g
COMBINE RUNOFFE FROM T-1 AND T-%
2
r-2
SUN - VR =5
Q424
G 61
ey
F=3
805 RUNOFEF F-3
L0042
0 61
22
CHEC-1 INPUT
[ A [ R T Teivenaan a....
2F

COMETNE RUNGEF FROM F-2 AND -3
o4

2F-5F
ROUTE FLOT . PRl 2F THADUSE F-9
3087  0.035 0.04 TRAP
F-9
S5 RUNGEF - &
L1953
0 61
.27
5F

COMBINE RUNCFE FROM 2F AND P-4

POND1
ROAOTE FLOW TOROUGH BOUDL ’
1 ELEVY 7133

o

0.7250 0
0.8350 0
0.87388 0O
0.9148 ¢
0.9425 0.
0.9675 0.
0.9863 O.
0.9988 1
3]
PO
6

L1500

.B49Q0

8825

.9180

9450

9700

9875

. 0000

- 0,9500

0.9750

0.9900



62
a3
64
65
66
67

68
69
70
71

12

73
74
15

16°

77

78
79
80

8l
8z
83

B84
85
B&

88

92
93
94

95
96
97

95
59
100

101
102
103
104
105

106
107
108
108
110

111
112
113
114

SA
BB
ST

85 -

Su
SE

i
BA
LS
Li}v]

KK

BA

L8
UL

s
HC

KM
RD

Ry
Bh

uD

ey
R

e
HC

KK
of
RC
RX
RY

"R

D
il

LS
uDp

KK

R4
BA

Ls

LS

0.41 0.58 0.76 0.8¢
1133 TiZ4 T35 1124
7133 10 0.50 1l.n
7133 10 0.50 1.5
o F& G v LL5
7136 7135 7133 7133 7136
-4
BUD WAVCEE T-4
L2681
0 61
28
F-5 .
SCS RUNOFFE F-5
L1073
0 61
-QLAJ
3F
CUMBIAE AURGET FRGY o AR f2F
)
3F-6F - N
ROUTE FLOW FROM 3P THROUGH. F-10 ’
3730 0.034 0.04 TRAE 10
F-10
S05 RUONGEE =i
-0f83
0 &1
.28 >
HEC-1 INPUT
il A
[ Seeanan, [T L. B.....0 | T
6F -

COHSTIWE TWAVYETE TR TE MUY R0
- -

ar
COMBINE- RUNOFE FROM S5F AND 6F

L)

ey

BF-9F
ROYTE FLOW FROGM OF 1Y 5&
1706  0.034 a.04 TRAP 8
Fg
GUMERTHE JRINGST SR AT BN AT
2
Fiz !
REGTE ST SR HF &5 1o He fip
.04  0.035 0.04 5200 0.022
0 20 33 37 43 47
7014 7004 7004 7004 7000 7004
F-6
YL RONUE T %
N30
0 61
.19
F-7
LD UMY -7,
0782

i

XS]

60
71004

-

Py

Lo =]



115

116
117
118

118
120
121

1z2-
123
124
125
126

127
128.
123

130
131
13z

133
134
135
136
137

138
139
140
141
142

143
144
145

146
147
148
149
150
151
152
153
154

155
156
157
158
159
160

161
162
163
164
165

166
167

uD

FER

KK

RD

R

an

LS
uD

R4
HC

)

BR

Ls

"y

.18

4F
COMBINE- RUNOFEF FROM F-6 AND F~7
o

p

45-7F
ROUTE FLOW FROM 4F THROUGH F-11
3610 0.06 0.04 TRAP 10
F-11
B WAVSET T-ud
1136
0 1]
.16

1F°

|
COMBINE RUNOFE TROM 4F AND F-11
2

HEC-1 INPUT

P [ 6....... T, 8....... 9.....
TF-10F
ROUTE FLOW FROM T7F THROUGH F-14
197G 0.023 0.04 TRAP 6
F=14
S5C5 RUNOEY F-14
L1483
0 61
e
F-13" L
RUNOFE SUB-BASIN .¥-13
1189
o] 61
.44
Fi4
UBRTAE QGBI TR, TS, p AL, MR R
3
DBF13 )
ROUTE FLOW FROM- DE Fl4 -THROUGH POND DBF13
1 ELEY 70246 1
1,97 2,35 2.83 3.21 3.66" 4.0
el ROT TRE8 bk FEI pakhy
1029 a0 0.50 1.5
7029 a4 0.50" 1.5
W gy VAt L&y
1032 70249 7029 1032
rl5
ROUTE FLOW FROM POND DB F13 TO DPF Fi5
1 STOR. -3
.01 0.035 0.04 11394 0.5
0 29 33 37 43 47
7014 1064 7004 7000 7000 7004
F-15 ’
WAHVETE S -whETIAL. -5
0321
Bl
A
DPF15

COMBINE- RUNOFF FROM F15 AND SUB-BASIN

L

F-15

1c

(%3}

60
7004

80
1014



INPUT
LINE

NO.

24

21

32

35

40

168

169
179
171
172
173

174
175
176

17t
178
17g
180
181

182
183 .
184
185

186

187
18B
189

190
191
laz

193
134
195
196
197

198
199
200
201

HC

KK

Ls
un

KK
b
HC

h Y]
RC
RX
RY

KK -

b\
BA
Ls
vD

5y
HC

2
F=12
3C5 RUNOFFE F-12
2471
0 61
.33
HEC~1 INPUT
....... L Y - P BT T S
F12
EMH RV TADIGTF: PP TR, P O TR, TATRL T
3
Fléa
TUTTE TUON TR R ELE T E ELT
-4 . 0.0A35. 0.0n4 . 2091 O. 02
0 20 33 a7 13 17
7014 1004 1004 1000 T000 7004
F-16
TFOAWEE FUs BRI, LG
0570
0- 6]
.0g
DPELe I
COMEINE RUNGEF FROM &5 AR -8
2
E17
ROUTE FLOW. FROM OP Fl& TO Db F o,
1950 0.025 0.041 TRAP 20
P-17
RUNOEE SUB-BASTN F-17
0520
0 6l
.37
DPF

2R

HC
22

COMBINE RUNOFF FROM.F17 -AND SUB-BASIN F-17

el
2

SCHEMATIC DIAGRAM OF STREAM NETHWORK

[V} ROUTING

{.) CONNECTOR

T
)

@ o

(-~—>] DIVERSION OR _PLMP FLOW

(<~-—] RETURN OF DIVERTED OR' PUMPED FLOW

50
7004

L

80
7014



45

18

51

56

68

73

18

81

84

89

92

95

S8

101

106

11t

116-

119

122

127

130

133

-
R
v
2F=5F
-2
. 5F. . i
R
v
PONDI1
F-4
- F-5
3F. ...
%
v
3F-6F
F~10
6F. ..,
BF. e .. .
. T
. v
8F-9F
FO. ... ...
v
v
F12
F-6
7
-
. 1
. v
4F-TF
F~11
O
M1
. v
- TE-10F

14



1

COMPUTATIONS

+

+

+

+

138

143

146

155

161

166

168

174

177

182

187

150

123

198

Fl12.

Fig

(*¥*) RUNOFF.ALSO COMPUTED AT THIS LOCATION

OPERATION

PEAK FLOW AND STAGE (END-

STATION

HYDROGRAPH AT

ROUTED "TOQ

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

F-8

ir

AREA

.17

.15

.32

F-13

OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIC ECONOMIC

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

PLAN
1 FLOW
TIME
1 FLOW
TIME
1 FLOW.
TIME
1. FLGW-
TIME

RATIOS APPLIED TO PRECIPITATION

RATIO 1
.56

14.
6.42

RATIG 2
1.00

110.
6.08

186.
6.17



HYDROGRAPH AT -
+ F=3

2 COMBINED AT
+ 2F

ROUTED TO
+ 2F-5F

HYDROGRAPH AT
+ F-9

2 COMBTNED AT
+ 5F

ROUTED To
+ PONDL

HYDROGRAPH AT
+ F-4

" HYDROGRAPH AT
+ E-5

2 COMBINED AT
* 3r

ROUTED TO
+ 3F-6F

HYDROGRAPH AT
+ F-10

2 COMBINED AT

+ 6F -

2 COMBINED AT
+ 8F

ROUTED To
+ 8F-9F

2 COMBINED AT
+ Fa

ROUTED TO
+ F1z

.04

.09

-14

-1d

-20

.33

.33

.11

-38

.38

-0%

-46

=80

1 FLOW 3. 29,
TIME 6.17 6.08
I FLow 5. 59.
TIME 6.17 6.17
1  FLOW 8. 87.
TIME 6.17 6.08
1  FLOW 9. 85.
TIME 6.33 6.25
1  FLOW 10. 111.
TIME 6.25 6.17
1 FLOW is. 192,
TIME - 6.33 &.17
1 PLOW ig. 192.
TIME 6.33 6.17
** PEAK STAGES IN FEET *+
1 STaGE T134.03 7136, 25
TIME 7.17 6.17
1  FLOW 13.. 147.
TIME 6.25 6.17
1 FLOW 5. 52.
TIME 5.33 6.25
1 FLOW 17. 196.
TIME 6.25 6.17
1 FLOW . 18. 196.
TIME 6.12 6.33
1 FLOW . 4. 44,
TIME 6.25 6.17
1 FLOW 22, . 235,
TIME 5,12 5.33
I FLoW 37. 407,
TIME 6.42 5.25
1 FLOW 36. 398,
TIME 6.50 6.33
1 FLOW 49, 570.
TIME §.50 6
1 FLOW 48, 566

TIME €.75 .42



+

+

4+

+

{YDROGRAPH AT

HYDROGRAPH AT

2 COMBEINED AT

ROUTED TO -

HYDROGRAPH AT

+

+

+

+

+

-2 COMETNED AT
ROUTER TO

BYDROGRAPH AT
?YDROGRAPH AT

3 COMBINED AT

+ .

+

+

+

+

+

+

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

3 COMBINED AT

4F

dp-1F

F-11

TFP-10F

Fld

DBEL3

Fis

F~-15

DPF15

~12

T

Fl2

.08

.11

A1

.11

.22

.22

.15

212

.49

.49

.49

3]
Nﬂ

.25

1 ELOW
TIME
1 FLOW
TIME
1 FLOW .
TIME
1 ELOW
TIME
1 FLOW
TIME
1 FLOW.
TIME
1 TLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 ELGWE
TIME
1 FLOW.
TIME

** PEAK STAGES IN FEET

1 SPAGE. .
TIME

1 FLOW
TIME

¥* PEAK STAGES IN FEET
900, 00

1 STAGE
TTIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TTME.
1 FLOW
TIME

10.
6.42

1i. .

6.50

6.25

G-
.00

7027.97
24.92
0.

Qo0

-00

6.08

3.
65.08

11.
6.33

55.
6.75

21.
6.08

54,
6.08

75.
6.08

.
5.17

47

244.
6.33

29.
.6l

o
7030.28
7.867

25.
7.78

ke
70006.20
7.67



ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT -

+
1
1

PLAN 1
TIME OF
FAILURE
HOURS
.00
-00
1

PLAN ~ 1
TIME OF
FAILURE
HOURS

Fl6

F-16

DFF16

F17

F-17

DEF

RATIOC

OF

PME

.56

1.00

RATIO

.56

1.88 1 EFLOW 48,

TIME

** PEAK STAGES IN FEET **

6.42

53.
6.00

i BTAGE 7001.13 7004.5%

TIME 6.83

Oa 1 FLOW 5.
TIME 6.08

1.94 1 TLOW 45,
TIME 6.83

1.94 i FLOW i8.
TIME 7.00

.08 1. FLOW Z.
TIME £.42

1.93 1 FLOW 49.
TIME T.00

SUMMARY OF DAM OVERTOPPTNG/BREACH ANALYSTS FOR STATION

POND1

(PERKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATLION}

INITIAL VALUR

ELEVATION 7133.00

STORAGE 0.

QUTFLOW 0.
MAXIMUM MAXTMUM MAXTMEM
RESERVOIR DEPTH STORAGE
W.S8.ELEV CVER DAM . AC-FT
7134.09 1.09 i.
7136.25 3.25 2.

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR

SPILLWAY CREST TOP OF DhM
7133.00 7133.00
Q. C0.
0. 0.
MAXTMUM - DURATION TIME OF
CUTFLOW OVER TOP MAX CUTFLOW
Crs HOURSZ HOURS
G. 19.08 T.17
29. 19.25 6.17
STATION DBF13

(PEAKS SHOWM ARE FOR INTERNAI TIME STEP USED DURING BREACH FORMATION)

INITIAL. VALUE

BRI UG UG
STORAGE 0.
QUTFLOW 0.
MAK TFRIM MAXTMUM MAXTMUM
RESERVOIR DEPTH STORAGE
W.S.ELEV OVER DAM AC-FT
7027.97 . -Qo 5.

SPILLWAY CREST TOF OF DAM
RV REVEAUIRVA
8. 8.
0. 0.
MAXTIMUM DURATION TIME QF
OUTELOW OVER TOP MAY OUTEFLOW
CES HOURS HOURS
Q. .00 -00



1.00
.00

#%% NORMAL END OF HEC-1 #%%

7030.28

1

.28

iz.

29.

18.42

.67



l*************‘k***‘ki‘k********4‘*****'k*i"k***

***i*************t************.********'k

»
*
* FLOOD HYDROGRAPH PACKAGE
U.5. ARMY CORPS OF ENGINEERS
*

JUN 1958
HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1
609 SECOND STREET *
*

DAVIS, CALIFORNIA 95616

* RUN DATE 19JANO4  TIME
(916) T56-1104 *
- .

*

{HEC-1)

*

*

09:36:27

(& ~Doaamdi

&

=

3+

*kk#kﬁ*Qt*k***i***kk******k*kkk******k***
*********'&****************‘k*‘k******‘k***

THIS PROGRAM REPLACES ALL PREVIOUS VERSTO

HECLDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES —RTIMP- AND —RTIOR-

1973-STYLE INPUT STRUCTURE.
THE DEFINITTION OF
THE FORTRANT7 VERSION-

NEW OPTIONS: DAMBREAK OQUTFLOW SUBMERGENCE

STAGE. FREQUEMCY,

D3S:READ TIME SERIES AT DESIRED CALCULATION INTERVAIL

INFILTRATTON

X B 449494 KEXXX X
X X K X X XX
h:4 i X A X
RAXKXHEX XXX X KR X
X X X X X
X X % X X X
X X KXXAXEX XEXKX b:5.4.4

&‘t\ d’l% GJ%Q}T IEM

¥*

NS OF HEC-1 KNOWN AS HEC1 {JAN 73}, HECLGS,

HAVE CHANGED FROM THOSE USED WITH THE

—AMSKK- OM RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

r SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE

LOSS RATE:GREEM AND AMPT

PN 03094

1 HEC-1 INPUT
EAGE 1
LINE
ID....... Toooaa.. 2 Seivninn 4o, ... 5....... [P L, B....... 8...... 10
1 ID Wolf Ranch Master Development Drainage Plan
2 ID G Basins Existing develkopment conditions
3 ™ S-year and 100 Year, 24 hr Type ITA Storm FN Gbhas—e.dat
*DIAGRAM
4 IT 5 ] 33 300
B I0 q o]
6 JR PREC .56 1.0
7 KK G-1
5] KM RUNGEFF —.Sub-basin G-1
9 BA .0808
10 IN 15
11 =] 4.4
12 PC 0.0000 Q.0005 0.0015 €.0030 0.0045 0.0060 0.0080 0.0100 ¢.0120
0.0143
13 e

0.05830

0.0165 ©0.9188 90.0210- G.0233 0.0255 0.0G278 0.032¢ $¢.0390 ©.0460



0.7900

0.8550

0.8938

0.9270

0.9525

0.97%5

0.9913

INPUT
LINE

NO.

24

27

3z

14

15

17

18

18

38
33
40
41
42

43
44
45
46

PC

PC

PC

pC

PC

Pl
i)

up

RD

KK

BA
LS
UD

KK
Kid
HC.

KK
&R
ED

KK
B

Ls
JD

BEER

¥4

[
a

& 38

DpG2

0.0750 ¢©
0.8100 9
0.8638 0
0.9013 0.
0.9325 o
0.9575 0
0.9813 0.
0.9938 0.
Ul
ROUTE FLOW
1..029

ansa

. 9350

. 9600

from
n.od

0.9625

0.9838

0.9963

.7000 0.7250 0.7500

<8300 0.8350 0.8400

L8750 0.8788 0.8825

-9115 0.8148 0.9180

.9400 0.9425 0.9450

-9650 0.9675 0.9700

-9850 0.98863 0.9875

.9975 0.9%88 1.0000

SUB-BASIN G~1 TO DPF G2

RUNGFF ~- Sub-basin G-2

63

TRAR

COMBINE RUNOFF from G2 AND 3SUB-~BASIN G-2

2

G3

1450

068

0.44

2

AGSTE PG Sxar S .G0 e 0§

0.Q28

0.04

RUNOFE - -Sub-basin -3

[

TRAP

HEC-1 INPUT

1 1

10 10

COMBINE RUNOFF from G3 AND SUB-BASIN ©-3

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V} ROUTING

{.) CONNECTOR

G-1
'
v
G2

DPG2

v

{(-—>} DIVERSION OR PUMP FLOW

{€=—-} RETURN OF DIVERTED OR PUMPED FLOW

.71650

.8450

.94758

.9725

.9888



35 G3
38 . G-3

43 DPG........ ...,

(***} RUNOFF ALSO COMPUTED AT THIS LOCATION
Thwddek ke dkdkdd dhhekkh b dekded thdek ek F b kkk sk ook e o

'1-:'1'*a\—*i.-.k**k:‘:***i*****kiki‘**i—******k:\--}:***

* ¥ %
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * »
U.S. ARMY CORES OF ENGINEERS *

* JUN 1998 L *
HYDROLOGIC ENGINEERING CENTER  +

* VERSION 4.1 % >
609 SECOND STREET *

* * Ed
DAVIS, CALIFORMIA 95616 *

* RUN DATE 19JANO4 TIME 09:36:27  * >

*

{916} 756-1104

* * *
*

R e L L L L L R R L L S T A
B R R R B L R L S A A SN

Wolf Ranch Master Development Drainage Plan
G Basins Existing develkopment conditions PN 03094
S5-year and 100 Year, 24 hr Type IIA Storm FN Ghas-e.dat

5 Io OUTPUT CONTROL. VARIABLES'

IEPRNT 4 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QBCAT, 0. HYDRQGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

Ny 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME, 0055 ENDING TIME

ICENT .19 CENTURY. MARK

COMPUTATICN INTERVAL .18 HOURS

TOTAL. TIME BASE 24.92 HOURS

ENGLISH UNITS

DRATINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW - CUBIC FEET PER SECOND
STORMIE PR, HENG, ~'ERIEm
SURFACE AREA. ACRES -
TEMPERATURE -DEGREES . ERHRENHEIT
Jgp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIEITATION
.56 L.00



Fhd kded dhkd ddk ARk AEa *hE kkk

10

i1

1z

.00

=00

.00

. 00

.10

.00

. 00

.00

- 0o

-00

-00

.00

=G0

.00

-00

.00

.00

.00

IN

BA

PB

PT

dhkbkdkrkhkdh Ak bdd

* *
* G~1 *
* *

ek Ek kb fdk ke kh bk

TIME DATA FOR INPUT TIME SERIES

JEMIN
JEDNTE.
JXTIME

RUNOFF - Sub-basin G-1

1

SUBBASIN RUNOFF DATA

15 TIME INTERVAL IN MINUTES
0 STARTING DATE
0 STARTING TIME

SUBBASTN CHARACTERISTICS
.08 BSUBBASIN ARER

TAREA

PRECIPITATTIGM DATA

S5TORM

TRCREMENTAL PRECIPITATION PATTERN

-00

.00
.00

oo
et}

.00
-00

.00
.00

.00
.00

.00
.00

-10
.10

le}
.00

-0
.00

.00
.00

.00
.00

-00
oG

00
.00

00
.00

.00
-GQ0

-00
.00

0Q
.00

00
.00

oo
.00

-Q0
.00

.00
.00

.00

.00

.Qo

.00

.QQ

- 0%

.10

.00

.00

=00

.00

.08

.00

.00

.00

-00Q

-0

.00

. Q0

.00

-Q0

4.40 BASIN TOTAL PRECIPITATION

.00

.00

-Qo

.00

.0q

-gu

-01

.01

.00

.00

.00

.00

.00

.00

.00

.00

.aao

.0

.00

.00

.00

.00

.00
.00
0o
.00
.00
.00
01
.01

.00

.00

..ao

.00

.Go

. Qo0

.0G

-0

.00

.00

.00

-90

.00

.00

.00

.00

.00

e

.01

.01

.00

.00

.00

.00

.00

.oo

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.co

.00

.01

.01

.00

.00

.00

.00

.00

.00

.00

.00

-00

-0

.00

.00

.00

.00

.01

.0G

. G0

.00

.00

.00

-Go

.00

.00

.00

.00

.00

.00

-00

.00

.00

.00

.00

-0C

.01

.00

.00

-QG

.00

.00

.00

.04

.00

-00

.00

.00

.Q0

.00

.00



.00 .00 .00 .00 .00 .00 .00 .00

.00 .00
-Q0 .00 .00 .00 .60 .00 .00 .00
.00 -00
.00 .00 .00 .00 .00 .00 -00 .00
.00 .0a
.00 .00 .00 .00 .00 .00 -00 .00
.00 el
-00 .00 .00 .00 .00 .00 -G0 .00
.00 -00
.00 .00 .00 .00 .00 .0 .00 .00
.00 .00
.00 .ao - G0 .aa .00 .00 .00 .00
22 Ls 5C8 L0OSS RATE
STRTL 1.28 INITIAL ABSTRAGTION
CRVNBR 61.00 CURVE. NUMBER.
RTIMP .00 PERCENT TMPERVIOUS AREA
23 UD - SCS DIMENSTONLESS UNITGRAPH
TLAG .22 LAG
TkE

UNIT HYDROGRAPH
15 END-OF-PERIOD ORDINATES
32, 108. 149. 131. 85. 49. 30. iB. 10.

4. Z. 1. 1. a.

Fhd kkdk dhk X E kdk o kkk Fkk kkk khkk Ik k khk HRkE ckdd kkk kkdk kEE ik ok ok kkd Ikk kkdk Rdkk kdd kkd Rk w
Fhkhk hdkEk kkhk o kkk kdku ekdk  kEk wddk

dhdkdk kb dkhdh Lok

* *
24 KK * G2 *
* *

R e e e ke ke ke ke ek ek

ROUTE ELOW from SHB-BASIM G-1 TO DP G2

HYDROGRAPH ROUTING DATA

26 RD MUSKINGUM-CUNGE CHANNEL ROUTTNG

L 3700. CHANNEL EENGTH
s .0290 SLOPE
N -040  CHANMEL ROUGHMESS COEFFICIENT

Ch .00 CONTRIBUTING AREA

SHAPE TRAF CHANNEL SHAPE

wh 10.00 BOTTCM WIDTH OR DIAMETER

2 10.00 SIDE SILOPE

*kk

Ak kkk kR ARk -k k ddd Fkd Sk dhdw REE khkk kkdk wkE ckEdE kwk kkw kdkdk kkk o kdd Wedek kkk kkk kkd  kkd wok
Fhkve kdkEk wAhkk kkk kEdk kA *hk ok kkdk

LA Sk 2 R T

* *
27 KK * G-2 *
* *

B R

RUNOEF - Sub~hasgin G-7

SUBBASTN RUNOEF DATA



29 BA

11 PB

12 PT

.00

.00

-00

.00

.00

.00

.00

- 00

.00

.00

.00

.00

.00

.00

.00

.00

.00

- 00

.00

.00

.00

.00

.00

.00

30 L8

.09

.00

.00

.00

.00

.00

00

-00

.00

.00

.00

.00

.00

-00

SUBBASIN CHARACTERISTICS

TAREA

.17 SUBBASIN ARFA

PRECIPITATION DATA

STORM

4.40 BASIN TOTAL PRECIPITATIGN

INCREMENTAL PRECIPITATION PATTERN

.00

.00

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

-00

.00

.00

-00

.00

-00
-00
.08
.00
.00
.20
.0G
.00
S5CS8 1LOSS RATE
STRTL.

CRVNER
RTIMP

.00 -00 .00 .00
.00 .00 .00 .00
.00 .ao .00 .00
.00 .00 .00 .00
.Qo .00 .ao .00
.00 .00 .00 .00
01 .01 .01 .01
-10 .OL 01 .01
.00 .00 .00 .00
.00 .00 .00 .00
.00 -Qe .00 .00
.00 M) RyIv] .00
.00 .00 .00 .00
-00 .00 .00 .00
il .00 .00 .00
.00 .00 .Q0 .00
.09 .G0 .00 -00
.no -00 .00 .00
.00 .00 .00 .00
.00 -00 .00 .00
. Q0 -00 .04 .00
. G0 .00 -00 .00
.00 .00 .00 .00
-00 .00 -0C .00
.00 .00 .00 .00
.00 oo .00 .00
.00 .00 -00 .30
.00 . GO .00 .00
.00 .00 .00 .00

1.28 INITIAL ABSTRACTIGN
61.00 CURVE NUMBER
~00 PERCENT IMPERVIOQUS AREA

.00

.00

.00

.00

.00

.C0

.01

.01

.00

-00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.00

.10

.01

.00

.00

.00

.00

.00

.00

.00

.00

-a0

.00

.00

.00

.00

-00

-Go

.Q0

.00

.00

.00

.00

.00

.00

.00

.10

.01

.00

.00

.00

.00

.a0

.00

.00

.00

Rel]

.00

-00

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00



31 UD SCS DIMENSIONLESS UNITGRAPH

TLAG .31 1AG
Leogeo
UNIT HYDROGRAPH
21 END-OQF-PERIOD ORDINATES

31. 10%1. 196. 234. 221. 178. 118. 78. 54.
37.

25 iT. 12 8 5. 4. 3. 2. i.
1,

KkE kkk kkk kkk +F % hkk kdhk Ak ok

Tk hk kb ke kkd

* *
32 KK * DPG2  *
* *

FThdkdkhddkdkkdk ok

COMBINE RUNCEFF from G2 AND SUB-BASIN G-2

34 HC HYDROGRAPH ‘COMBINATION
TCoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

EE

*hdk dedkk Fhkk khk ke LR L L B T L EE T T s *kk kkd hkk kb kedk - kohk

Fhk Akk kbk kb bddk dkk L
*kk Rk kkd kb dkk kkd Lk ek

kb kb bk kion

* *
35 KK * [EX
* *

r
Fdk kI Rk e bk bk

ROUTE FLOW from DP G2 TOA DP G

HYDROGRAPH ROUTING DATA

37 RD MUSKINGUM-CUNGE CHANNEL ROUTTING:
i 1850. CHANNEL LENGTH
5 0280 SLOPE
N -040  CHANNEL ROUGHNESS COEFFICIENT
CA <00  CONTRIBUTING AREA
SHAPE TRAP CHAMMEL SHAPE

Wb - 10.00 ROTTOM WIDTH OR DIAMETER

z 1G.00 STDE SLOPE

*hRt xhkE AkF kdhE kkik kkk kdkx *kx

Fhdhkk btk ks kg

* *
38 KK * G-3 =
* *

*hkkkkk kR bk k kR

RUNOEE - Sub-basin -3

SUBBASIN RUNOFF DATA



40 BA

11 PB

12 PI

.00

.00

.00

.10

.00

-0

-00

.00

.00

.00

- 0o

-00

.00

-00

.00

-00

.00

.00

.00

.00

.00

.00

.00

41 LS

Nled

.00

.00

.10

00

.00

.00

.ag

.09

N

-0

.00

.00

.00

.00

-00

-00

.00

.00

.00

.00

.00

- Qo

SUBBASIN CHARACTERISTICS

TAREA

.07 SUBBASTN AREA

PRECIPITATION DATA

STORM

4.40 BASIN TOTAL PRECIPITATION

INCREMENTAL. PRECTPITATION PATTERN

-00

.00

.00

-00

.00

.00

.10

.00

.00

.Q0
.00
.00
.00
.00
.00
.00
.00
.00
.00
-Q0
.00
.00
.00

.00

SCS LOSS RATE
STRTL
CRVNBR
RTIMP

.00 .00 .00 -0
.00 .00 .00 .00
.00 -0Q .00 .00
.00 .qgo .00 .00
.00 Rily .00 -C0
.00 My .00 .00
-0L .01 .01 0L
.10 -a1 .01 .01
.00 .00 .00 .00
00 -20 .00 .00
oo Q0 L0 -0
.00 .00 .00 .00
00 .90 -00 -00
ol .00 .00 -00
.00 .00 .o .00
.00 .00 .00 .00
.00 .00 .00 .00
.09 .00 .00 -00
=00 -Go .00 .00
-0Q Mel] .Qo .00
.00 .00 .00 -00
.00 .00 .00 ]
ow §]v] Nles [s]v]
.00 .00 .00 .Q0
. 00O .00 -9o0 .00
.00 .00 .00 .Qo
.00 .oe .00 .00
00 GO 00 a0
Qo ce .08 00

1.28 INITTAL ABSTRACTION
£1.00 CURVE NUMBER
-00 PERCENT IMPERVIOUS AREA

.00

.00

.00

.00

.00

.00

.01

.01

.00

.00

.00

.00

»Q0

.00

-00

.00

.ao

.00

.00

.00

.00

-Co

.00

.Qo

.00

.00

.00

00

.00

.00

.00

.00

.10

.01

.0

.00

-QD

.00

.C0

.00

.00

.00

.00

-G0

.00

.o

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.10

-01

.00

-Qo

-00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.o



42 UD 5CS DIMENSIONLESS UNITGRAPH

TLAG .44 LAG
bk
UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

6. 17. 35. 55, 66. a8. 63. 54.
30.

22, 17, 13, 10, T. 6. 4. 3.
2.

i 1 1 1. 0 0 0 o]

Fkdk hkkk k¥d kdE kb kR Rkk kR

Akrhddkddddd bdi

* *
43 KK * DEG  *
* *

Kok ok kbbb

COMBINE. RUMCFE from G3 AND SUB-BASIN G-3

45 HC HYDROGRAPH COMBINATICN
ICoME 2 NUMBER OF HYDROGRAPHS TO COMBINE
* ko
1
) PEAK FLOW BAND STAGE (END-OF-PERTOD} SUMMARY FOR MULTIPLE PLAN—RATIO‘ECONQMIC
COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MTLES
TIME TC PEAK IN HOURS
RATIOS APPLIED TO PRECIPTTATION
ORERATION STATTON AREA PLAN RATIC 1 RATIO 2
.56 1.00
HYDROGRAPH AT
+ G-1 -08 I FLOW - 5. 50.
TIME g.17 6.17
ROUTED TO
+ G2 .08 1 FLOW 4. 81.
TIME 6.58 £.33
HYDROGRAPH AT
+ G-2 -17 1 FLOW - B. 87.
TIME 6.33 6.25
2 COMBINED AT
+ DeG2 25 1 FLOW 11. 130.
TIME 6,58 6.25
ROUTED TO
+ G3 .25 1 FLOW 11. 127.
TIME 6.75 6.33
HYDROGRAPH AT
+ G-3 .07 1 FLOW 2. 27.
TIME 6.50 6.33
2 COMBINED AT
+ DPG .32 1 FLOW 13. 155.
TIME 6.75 6.33

**% NORMAL END OF HEC-1 **«
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*

* FLOOD HYDROGRAPH FACKAGE {HEC-1}) *

U.S. ARMY CORPS OF ENGINEERS *

* JUN 1998 ¥
HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 *
608 SECOMD STREET *

* *
DAVIS, CALIFORNIA 95616 *

* RUN DATE. 19JANOA4 TIME 10:16:18 *
(916} 756-1104 *

* -

*
*

LS & T LERE 3003 TR Y 'kfri‘k'k'k'k'k;k*‘kic'&'k*'k‘k***
Tkkddkd i"&"kk*d:*l‘#**m*%“*‘k* st sk hokod ek

M~ Tt

~—

FRERX,

X X KXXXRXX EXAXXY
E3 X X X X
X i X p 4
OUEXX o X

X X X X

X X X X X
X X KXEXHX KXEXXK

THTS PROGRAM REPTACFS ALT PREVTOUS VERSTONS OF HRO-1 KNOWN AS HRC1 (JAN 731,

HEC1DB, AND HECLKW.

THE DEFINTTIONS OF VARTABLES' -RTIMP-~ AND ~RTIGR-

1973-8TYLE INPUT STRUCTURE .

ENNNN%P‘:

*

HRCTGS,

HAVE CHANGED FROM THOSE USED WITH THE

THE DEFINITION OF -AMSKK— ON RM-CARD WAS CHAMGED WITH REVISIONS DATED 28 SEP 81. THIS Is

THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE r SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE

STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION TNTERVAL

INFILTRATION
KINEMATIC WAVE: NEW EINITE DIFEERENCE ALGORTTHM

0SS RATE:GREEN AND AMET

PN 03094

D.Gloc

0.0390

c.01zo

1 HEC-1 INPUT
PAGE 1
LIHE
ID....... l....... 2t S P L S5e...... 6. ..., Tooiivns 8....... 9...... 10
1 I Wolf Ranch.master Development Drainage Plan
2 ID H Basins Existing Development Conditions
3 iDp S5-year and 100 Year, 24 hr Type IIA Storm FEN hbas-e.dat
*DIAGRAM
4 R e % v TR
5 10 4 4]
6 JR PREC .56 1.0
T KK H-1 !
g Y TNOWEE TS SR TENET B—-u
9 8A .0370
10 IN 15
11 i 4 s .
12 BC  0.0000 0Q.0005 0.0015 0.0030 0.0045 0.0060 C.0080
0.0143
13 EC 0.0165 0.0188 0.p2i0 0.0233 0.0255 0.0278 §.0320
0.0530



0.7300

0.8550

0.8938

0.9270

0.9525

0.8775

0.%913

INFUT
LINE

NO.

24

14

15

17
i8
i9
20
21
22
23
24
25
26
27

28
29

1)

t.}

PC L0600 0.0750 .1000 4000 -7000 0.7250
PC .B000  0.8100 -8200 8250 .8300 0.8350
PC - 0.8600 0.8638 L8675 L8713 .B750 0.8788
PC .8975 0.9013 -9050 . 9083 .9115 0.914s8
PC »9300 0.9325 - 9350 -9375 -9400 Q.9425
PC -9550  0.9575 9600 <8625 ° 0.9650 0.9675
PC 9860 0.9913 2825 - 9838 9850 0.9863
PC 0.9925 0.9938 8950 . 9963 .8975  0.9988
is 0 61
uD 0.05
KK H-2
Ry TR - FROS UL TRHETYS R
Bry 0831
LS a 61
unp e
Pt
SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING- (~==>1 DIYERSTON OR. PHMP FLOW

CONNECTOR {<-~-) RETURN OF DIVERTED OR PUMPED FLOW

H-1

H-

2

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*9:*‘lr-k*1\-1:**'k‘ki—**‘k‘k‘k****************‘}******

******‘ki—‘ki—*********'}:******%************

3
*

* FLOOD HYDROGRAPH PACKAGE
U.S. ARMY CORPS OF ENGINEERS

*

JUN 1988

HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1

609 SECOND STREET *
*

DAVIS, CALIFORNIA 95616

* RUNM DATE
{216} 756-11
*

*

04

{HEC-1)
*

19JANO4. TIME 10:16:18
*

*

*‘k*******k**1:‘k*9:*-**********i—**—******‘k****

R L e N I S R AP A AP

IT

e e e

-

Woif Ranch master Development Drainage Plan
H Basine Existing Development Conditions

S5-year and 10C Year, 24 hr Type ITA Storm

QUTPUT CONTROI, VARTABLES

TPy
IPLOT
QSCAL

4 PRINT CONTROL
G PLOT CONTROL
0. HYDROSRAPH PLOT SCALE

HYBROGRAPH TTME DATA

NMIN

5 MINUTES IN COMPUTATION TIHNTERVAL

¢.7500 0.
0.B400 0.
0.8825 ©.
¢.g%180 0,
0.9450 0.
0.9700 o©.
0.9875 0.
1.0600
)
PN 03054

7650

845¢

48463

9z1o0

9475

9725

ages

0.7800
0.8500

. 8900

o

0.9500

0.9750

0.9900

EN hbas—-e.dat



IDATE 1 0 STARTING DATE

ITIME 0000 3TARTING TIME
ile] 300 MUMBER oF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION - INTERVAL .08 HCURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECTPITATION DEPTH INCHES
LENGTH, ELEVATTON FEET
FLOW CUBIC FEET PER SECOND
STORMHYR I, HURT,—EHET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHETT
Jp MULTI~PLAN GPTTON
NPLAN 1 NUMBER OF PLANS
JR MULTT-RATIC OPTION
RATIOS OF PRECTPITATICN
.56 1.00

Fhd Rk ko kgt Ehkhk hk ks *hkk ®xkd gy Fhhk Ahk ek Fhkk kdd wg Irkk wkk dkoh Ehdk kkd kdwx dhkdk EkE kkw k%
Khdk fokdk dekow Fhk kkd g Fht Edd

tl-'}.“kﬂy-,l—*'.\'****‘k**

2 #
7 KK * H-1 =
* *

***i*****‘k****

RUNOEFF FROM SUB-BASIN H-1

10 IM TIME DATA FOR INPUT TIME SERIES
ST 15 PIME FATTRVAL TN RIS
JEDATE 1 0 STARTIMG DATE
JEXTIME 0 STARTING TIME

SUEBASIN RUNOFF DATA,

9 BA SUBBASIN CHARACTERISTICS
mMREA -04  SUBBASTN Arpa

PRECIPITATION DATA

11 pB STORM 4.40 BASIN TOTAL PRECIPITATION
12 p1T INCREMENTAL PRECIPITATION PATTERN
.00 -0G 00 il oo [H¥] .00 Q0
.oc .00
.00 .00 .00 .00 -00 .00 .00 .00
-00 .00
-00 .00 .00 -00 . G0 0D -00 .00
-0o . Qo
.00 .00 .00 -00 -00 .00 -00 .Q0
a0 .00
-0o -Ga .00 .00 .00 .00 .00 -00
- 00 .00
.00 .00 .00 .00 -0o .00 .00 .00
-00 .00
.00 -0L .01 -0L .01 .01 .10 210
-10 .10
.10 -10 .01 -01 0L .01 .01 -01

.00 .00



.00 -00 .00 -0D0 .00 .00 .09 .00

.00 -00

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00

.00 .00 .00 - 0o .00 .00 .00 .00
.00 .00

.00 .00 .00 .00 -00 .00 .00 .00
.00 .00

-00 .80 .09 .00 .00 .00 .00 ’ .00
-Q0 .00

.00 .00 -0 .00 .00 .00 . GO .00
.00 .00

.00 .00 .00 .00 .00 .00 -00 .00
.00 .00

.00 .00 .00 .00 .00 .00 .0C .00
.00 -0

.00 -00 .00 .00 .00 .00 ] .00
-00 .00

.40 .00 -00 .00 .00 .00 .00 .00
.00 M ele]

.00 .00 .Q0 .00 .00 .00 .00 .Q0o
00 . 0O

.ao -00 .00 .00 .00 .00 eli] .00
.00 .00

.00 .0 -00 .00 .00 .00 .00 .00
.00 .00

.00 .00 .00 -Go .00 . 00 -00 -00
.00 .00

.00 .00 .ao .00 -00 .00 .00 .00
.00 .00

.00 .0 .o .00 Lo .00 . GO .00
.00 .00

.00 .00 .00 .00 .Q0 .00 .00 .00
.00 .00

.00 .Q0 .Qn il .00 .00 .00 .00
.00 .00

.00 .00 iy . G0 -G0 .00 -00 .00
.00 .00

.00 .00 -ao .00 .00 .00 .00 .00
.00 .00

.00 i) ] .06 .00 .00 .00 .00

22 LS 5CS LOSS RATE
STRTL 1.28 INITEAL ABSTRACTION
CRVNBR 61.00 CURVE NUMBER
RTIMP -00  PERCENT IMPERVIOUS AREA
23 UD 5CS DIMENSIONLESS UNITGRAPH
TLAG .85 LAG

* ok ok

UNIT HYDROGRAPH

5 END-OF-PERICD ORDINATES
192z, 73. 17. 1. 1.

dkk kkk kdkd dkk hRd TRK kkk Rk E ke Fhk cdkd wRd ek d kdew Thk hkk dkkk kkd Ldw ThE kkd kkk kbd kkd kb
*kE Lk dkk hk Fhkk kE Ak ke wkw

*hEtdE bRk b b bk kn

* *
24 KK * H-2 *
* *

RONOEE FROM SUB-BASIN H-2

SUBBASTN RUNOFF DATA



-00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.00

-00

.00

26 BA

11 pB

12 p1

- 00

-Q0

.00

.00

.00

.00

00

.00

.00

-00

-00

27 LS

SUBBASTIN CHARACTERISTICS

TAREA

-0%  SUBBASIN ARER

PRECIPITATION DATA

4.40 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

STORM

-00
.00

.00
L B0

.00
.00

.00
00

. G0
.00

.00
.Qo

.00
s

.10
-00

.00
.00

.00
.00

.00
.00

.00
.00

.GO
.00

.00
-0

.00
.00

.00
.00

.00
.00

.00
-00

.00
.00

.00
.00

.00
.00

.00
.00

.00
0o

.¢o
.00

.00
.00

.00
.00

.00
.ao0

.00
.00

.00

SC5 LOSS RATE
STRTL
CRVNBR
RTIMP

-00

.00

-00

.00

.00

-0o0

.01

.09

.Qo

.00

.00

.00

.00

.o

.06

.00

.00

-0o0

-0

.09

-go

-4o

.28

61.4Q0
=040

.00 .00 .00
.o .00 00
Q0 -Qo .00
.00 .00 .00
-Q0 .00 .00
.00 .00 .00
.01 .01 .02
.01 0L .01
.00 .00 .00
-00 -00 -00
.00 .00 .00
.00 .00 -00
.00 .00 .80
-00 =00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 -a0 .00
-00 .00 .00
ols} Qo GO
.00 -Qao -00
.00 .o .00
.00 .00 . Q0
.00 -00 -00
.00 -00 .00
-ae -Qa .00
.00 .00 .00
.00 .ao .0G
-0 -Q0 .00

INITIAL ABSTRACTION
CURVE NUMBER

-BERCENT IMPERVIOUS AREA

.00

-00

.00

.00

.00

.00

.01

.01

.00

-Q0

.00

.00

.00

- .00

eyl

.00

.00

.00

.00

-0Q

.00

.00

-qa

-0

.00

.00

.00

.00

.00

-00

.00

.00

.10

.01

-00

.00

.00

.00

-00

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.00

.00

.00

.10

.01

.00

.00

-00

.00

-00

.00

.00

-J0

.00

.00

-00

.00

-00

.00

.00

-Do

.00

.0

-0c

-00



28 UD 8C8 DIMENSIONLESS UNTITGRAPH

TLAG -47  LAG
ek
UNIT HYDROGRAPH
30 END-CF-PERTOD ORDINATES
7. 19. 40. 65. 83. 88. 85, 5. 63.
47.
35. 27. 21, 16. 1z. 9. 7. 5, 4.
3.
2. 2. 1. 1. 1. 1. 1. 0. G.
0.
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC
COMPUTATIONS .
FLOWS IN.CUBIC FEET PER SECOND, AREA IN SQUAKE MILES
TIME ‘PO PERK IN HOURS
RATIOS APPLIED TOQ PRECIPITATION_
OPERATION STATION AREA PLAN RATIO I RATIO 2
.56 1.00
HYDROGRAPH AT
+ H-1 .04 1 FLOW 5. 41,
TIME 6.00 6.00
HYDROGRAPH AT
+ H-2 .09 1 FLOW 3. 36.
TIME 6.50 6.42

*%% NORMAL END OF HEC-1 #+4+%



HEC-I INPUT & OUTPUT
DEVELOIED CONDITIONS



* * * *
* FLOOD HYDROGRADPH PACKAGE (HEC-1) * * U.3. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 608 SECOND STREET *
* * * DAVIS, CALIFORNIA 85816 *
* RUN DATE 11FERBOS TIME 10:15:24 * * {916) 756-1104 *
* * * *
*****w****************w****************** *********w*****************************

A 1SnSrnas |

X X XMy XHAXXK X
X X X X X XX
X X X X
XEAXEXY  XKXX X HEKXX X
X X X X X
X X X X X X
X X XXexax pd 044 XX¥

THE DEFINITIONS OF VARIABLES —RTIMP- AND —RTIOR- HAVE CHANGED FROM THOSE USED WrrH THE 1973-STYLE INPOT STRUCTURE.
THE DEFINITION OF -AMSEK- ON RM-CARD Wag CHANGED wWITy REVISIONS DATED 28 SEP 81. THIS 15 THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK CUTFLOW SUBMERGENCE + SINGLE EVENT DAMAGE CALCULATION, DSS:IWRITE STAGE FREQUENCY,

DSS:READ TImE SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREER AND AMPT INFILTRATION

KINEMATIC WAVE; NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... ..., 2....... R 4.0, S5....... R Tevuin.. B.o..... S, 10

1 iDh Welf Ranch, Master Developed Drainage Plan

2 D & Basins, future development condition ABAS~F,DAT

3 ID S-year and 100 Year, 24 pr Type TIA Storm

*DIAGRAM

4 IT 5 a} 0 300

5 I0 5 4]

6 JR PREC .56 1.0

7 KK A-1

8 Ky RUNOFF FROM SUB-BASIN A-1

9 BA .060
10 IN 15
11 B 4.4

12 BC 0.0000 ©.0005 0.0015 0.0030 0.c0s45 0.0080 0.0080 0.0100 o0.0120 0.0143



LINE

413
44
45

46
47
48
49

51
52

KK
RD
KK
KM
BA
Ls
UD
KK
RD
KK
KM
BA
Ls
up
KK

HC

iD

KK
K
RD

KK
Ba
LS
D

KK

jejajsNoleNolalNeNe

ROUTE RUNOFF FROM SB A-11 TO DPAS

.0320
L7500
.8400
.8825
.9180
.9450
L9700
. 9875
.0000

HOODOODCo oo

.0380
L7650
.B450
.8863
L8210
L8475
L9728
. 98868

j=ieleNeReNeNeYe)

.0165 0.0188 0.0210 0.0233 0.0255 0.0278
.0600 0.0750 0.1000 0.4000 0.7000 0.7250
.8000 0.8100 0.82Z00 0.8250 0.8300 0.8350
.8600 0.8638 0.8675 0.8713 0.8750 0.8788
.B8975 0.9013 0.5%050 0.9083 00,9115 0.9148
L9300 0.8325 0.82350 0.9375 0.9400 0.%942%
L9550 0.9575 0.9600 0.%625 0.9650 0.9675
.9800 0.9813 0.9825 0.9838 0.9850 0.9863
.9925 0.8938 0.9950 0.9%63 0.9575 0.9988
c 61
.292
a3
ROUTE FLOW FROM SUB-BASIN A-1 TQ DP A3
3500 .021 0.04 TRAP 10
A-4
RUNOFF FROM SUB-BASIN A-4
L0861
0 77
0.21
nd
ROUTE FLOW FROM SB A-4 TO DB A3
450 .02 .013 CIRC 3.5
A-3
RUNOFF FROM SUB-BASIN A-3
L1500
0 73
.221
DPA3
DESIGN POINT A3 COMBINE RUNOFF FROM SUB-BASIN A-3, A3 AND A4
3
HEC-1 INPUT
....... e < NN T <1
a6
ROUTE FLOW FROM DF A3 TO DP A6 _
1550 L0186 0.04 TRAP 10
a-11
RUNOFEF FROM SUB-BASIN A-11
.081
0 76.3
.19
All

0460
. 7800
.8500
.83900
.9240
. 9500
L9750
.89900

jo BealsNoeNoelele

.0530
.7800
.B8350
.8838
L9279
.9525
L8775
L5913

OO0 00D

PAGE

2



LINE

RD

KK

BA
LS
uD

KK

HC

KK

RD

KK
BM
Ba
LS
UD

KK
KM
HC

KK

RD

KK

BA
LS
up

KK
KM
HC

ID

KK
KM
RD

KK
KM
BA
LS

1400 .02 .013 CIRC 3.5

A-8
RUNOFF FROM SUB-BASIN A-8
.07%
0 84.1
.250
DF A8
COMBINE RUNOFF FROM $B A-8 AND All
2
8
ROUTE RUNCFF FRCM DP AB TO DP A7
1130 .02 .013 CIRC 4.5
A~7
RUNOF¥ FROM SUB-BASIN A-7
.0500
o} 77.5
.172
DE A7
COMBINE RUNOFF FROM SUB-BASIN A-7 AND AB
2
A7
RCUTE FLOW FROM SUB-BASIN A-7 TO DP A6
800 0.02 0.0613 CIRC 5
A-6
RUNOFF FROM SUB-BASIN A-6
.037
0 79
.21
DPAG
DESIGN POINT At COMBINE RUNCFF FROM SUB-BASIN
3
HEC-1 INFUT
..... T - T
A5
ROUTE FLOW FROM DESIGN POINT A6 TO DP AS
2200 .011 .04 TRAP 10
a-9
RUNCFF FROM SUB-BASIN A-Q
L0873
0 77.1

BR-6, A6 AND A7

PAGE 3



INPUT
LINE

NO.

24

27

32

35

91

g2
93
94

100
101
102

103
104
105

106
107
108
108
110

111
112

113
114

(V)

(.}

ROUTING

CONNECTOR

A-

up

KK
K
RD

KK
KM
BR
Ls
UD

KK
KM
HC

KK
K
RD

KX
XM
BA
LS
uD

KK
K
HC
ZZ

.263

A9

ROUTE FLOW FROM SUB-BASIN A-8 TO DESIGN POINT AS

500

&-5

.02 .01¢6 CIRC

RUNOFEF FROM SUB-BASIN A-5

1114
0
.209

DPAS

DESIGN POINT A5 COMBINE RUNCFF FROM SUB-BASIN A-5,

3

AlLD

7l.6

RCUTE FLOW FROM DESIGN POINT AS TO DESIGN

720

a-10

.021 .04 TRAF

RUNOFF FROM SUB-BASIN A~10

.008¢6
0
.231

CPA

79.86

3.5

BOINT A
15

A5 AND AS

DESIGN POINT A COMBINE RUNOFF SUB~BASIN A-10 AND AI10

2

SCHEMATIC DIAGRAM OF STREAM NETWORK

<<

A

b G

(===>)

(<-=-)

DIVERSION OR PUMP FLOW

RETURN OF DIVERTED OR PUMPED FLOW



40

43

48

51

54

58

62

65

70

73

i)

gl

84

87

82

95

1C¢0

103

v
v
ng

A-11

v

v

AlL

DP A8

v

v

AB

DE A7

v

v

a7

DPAG. v vvievirenn
v
v
A5

A-9

v

v

A9

DEAS . eivh e
v
v
AlLG



111 DPA......cvvnnun

(***} RUNOFF ALSQO COMPUTED AT THIS LOCATION

IFFhrFrdrdrrdrrdFrrrdhdrrrrhrddbddrdoxdhddhdd

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1988 *
* VERSION 4.1 *
* *
* RUN DATE 11FEBO5 TIME 10:15:24 =
* &
AR S L E R RS RS R ERELLEREESLEREERESEEESERESEEXN]

Wolf Ranch, Master Developed Drainage Flan
A Basins, future development condition ABAS-F.DAT
5-year and 100 Year, 24 hr Type IIA Storm

5 10 OUTPUT CONTROL VARIAELES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDRCGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0060 S8TARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
CCMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA
FRECIPITATION DEPTH
LENGTH, ELEVATICN
FLCOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

*

*
&
L3
¥
®
*
*
&

khkrkdhdkkrhkddrrrhkdrrhrdrrddrddhkddhhdhhkxd

*
U.5. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
{91e) 756-1104 *

*

*

R R R R R LSRR R R EEEE TR EEEEEEREEEEE S EE LS



JE MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIC OPTION
RATIOS OF PRECIBITATION
.56 1.00
1
PERK FLOW AND STAGE (END-OF-BERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEBK IN HOURS
RATIOS APPLTED TO PRECIPITATION
OPERATION STATION ARER PLAN RATIO 1 RATIC 2
.56 1,00
HYDROGRAPH AT
+ -1 .06 1 FLOW 3. 32,
: TIME 6.25 6.17
ROUTED TO
+ A3 .06 1 FLOW 3. 31.
TIME 6.75 6.42
HYDROGRAPH AT
* n-4 .09 1 FLOW 42. 137.
TIME 6.08 6.08
ROUTED TO
+ 24 .09 1 FLOW 41. 136.
TIME 6.08 £.08
HYDROGRAPH AT
+ A-3 .15 1 FLOW 49, 194,
TIME 6.17 6.08
3 COMBINED AT
+ DPA3 .30 1 FLOW 89. 330.
TIME 6.17 6.08
ROUTED TO
+ RE .30 1 FLOW 8g. 322,
TIME 6.17 £.17
HYDROGRAPH AT
" a-11 .08 1 FLOW 40, 131.
TIME 5.08 .08
ROUTED TO
+ a1l .08 1 FLOW 37. 128.

TIME §.08 6.08



+

+

+

+

+

+

+

+

+

+

+

+

EYDROGRAPH AT

2 COMBINED AT

ROUTED TOQ

HYDROGRAPH AT

2 COMBINED AT

RCOUTED TO

BYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TOC

HYDROGRAPH AT

3 COMBINED AT

DP A8

AB

DP A7

A7

DPAS

AS

A8

DPAS

.08

.16

.16

.05

.21

.21

.04

.54

.54

.07

.07

.11

.72

FLOW
TIME

ELOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

rLow
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

58.
6.17

94.
6.08

94,
§.17

28.
&.08

119.
6.08

117.
6.17

Z1.
6.08

225.
6.17

221.
6.25

29.
6.17

29.
6.17

33.
6.17

273.
6.25

154.
6.08

282, .
6.08

276.
6.08

87.

" 5.08

364.
6.08

358.
6.08

64,
6.08

723,
6.08

713.
6.17

96 .
6.17

95.
6.17

139.
6.08

935.
6.17



ROUTED TO

+

HYDRCGRRPH AT

+

+

1

2 CCMBINED AT

ISTAQ

FOR PLAN

A3

CONTINUITY SUMMARY

FOR PLAN
A3

CONTINUITY SUMMARY

FOR PLAN
a4

CONTINUITY SUMMBRY

FOR FLAN
a4

CONTINUITY SUMMARY

FCOR PLAN
A

R10 .72 1 FLOW

TIME

A-10 .01 1 FLOW
TIME

DPA .73 1 FLOW

TIME

SUMMARY OF KINEMATIC WAVE -

266.
6.25

5.
6.08

270.
6.25

219.
6.17

15.
6.08

933.
6.17

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

ELEMENT DT PEAK TIME TO VOLUME
PEAR
(MIN) (CFS} {MIN) {IN)

=1 RATIO= .00

MANE 1.25 4.28 397.50 .18
(BC-FT) - INFLOW= ,5932E+00 EXCESS= .0000E+00 OUTFLOW=
= 1 PRATIO= .0C

MANE 1.75 32.23 383.25 1.02
[AC-FT) - INFLOW= .3276E+0]1 EXCESS5= .0000B+0C QUTFLOW=
=1 RATIO= .00

MANE .49 41.51 365.63 .72
(ARC~FT) - INFLOW= .3296E+01 EXCE35= .0000E+00 OUTFLOW=
= 1 FRATIO= .00

MANE .38 136.75 365.55 2.13
(AC-FT) - INFLOW= .9780E+01 EXCESS= .Q000E+00 OUTFLOW=
= 1 RATIO= .00

MANE 2.00 89.81 372.00 .52

S.

DT

{MIN)

00

.00

.00

.00

.00

INTERPOLATED TO

COMPUTATION INTERVAL

TIME TO
PEAK

PEAK

(CFS)

3.12

31.41

40.75

136.13

87.985

MUSKINGUM-CUNGE ROUTING

{MIN}

405.00

.5910E+00 BASIN STORAGE=

385.00

.3277E+01 BASIN STORAGE=

365.00

.3296E+01 BASTIN STORAGE=

365.00

.9780E+01 BASIN STORAGE=

370.00

VOLUME

(IN)

.18

.9858E~(Q2 PERCENT ERROR=

.1004E-01 PERCENT ERROR=

iz

.3985E-04 PERCENT ERROR=

.3901E-04 PERCENT ERROR=

.52
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* FLOOD HYDROGRAPH PACKAGE (HEC-1} L *
.S, ARMY CORPS OF ENGINEERS *

* JRY 1998 * *
HYDROLOGIC ENGINEERING CENTER *

* VERSIOHN 4.1 * *
609 SECOND STREET *

* * *
DAVIS, CALIFORNIA 95616 *

* RUN DATE 03FEBO4 TIME 11:18:38 * *
(916) 756-1104 *

® * *

*
P R R R AR R R S L Ll

kbR A hkK AR I FAFA AR I TR T Ik Rh Ik AFrhFhhbid

X X XEKXEEX XXXXX X
X ¥ X X X XX
X X X X X
AEHAXNE  XAXX X XXXXX X
X X X X X
X X X X X X
X X XXEXXXX XHALK XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSTONS OF HEC-1 KNOWN AS HEC1 (JAN 73}, HECIGS,
HEC1DB, AWD HEC1KW.

THE DEFTNITIONS 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
1S THE FORTRAN77 VERSION

MEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE
STAGE FREQUENCY,

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

KINEMATIC WAVE: WEW FINITE DIFFERENCE ALGORITHM

, SINGLE EVENT DAMAGE CATCULATICN, DSS:WRITE

1 HEC-1 INPUT
PAGE 1
LINE

ib....... 1....... 2.0 3.0 4.0, 5.0 -n 6....... T B....... 9...... 10

1 1D Wolf Ranch Master Development Drainage Plan

2 ID B basins future development condition FN 03024

3 in s-year and 100 Year, 24 hr Type IIA Storm FN bbas-f.dat

*DITAGRAM

4 IT 5 Q 0 300

5 IO 5 0

6 JR PREC .56 1.0

7 KK B-1

5 KM RUNOFF FOR SUB~BASTN B-1

9 BA L0400

10 IN 15

11 BB 4.4

12 PC 0.00G0 0.0005 0.0015 0©.0030 0.0045 C.0060 0.0080 £0.0100
0.0120 0.0143

13 PC 0.0165 0.0188 ©.0210 90.0233 0.0285 0.0278 0.0320 0.033¢
0.0460 0.0530

14 PC 0.0600 @.0750 0.100C 0.4000 0.7000 0.7250 0.7500 0.7650
0.7800 0.7200

15 PC  0.8000 0.810C 0.8200 0.8250 0.8300 0.8350 0.8400 0.8450
0.8500 0.8550

16 PC 0.B600 0.B638 0.8675 0.8713 0.8750 0.8788 0.8825 0.8863

0.8900 ©.B8938



0.9240

0.9500

0.9750

0.9900

INPUT
LINE

NO.

7

17

L9270

18

. 9525

19

9775

20

L9913

21
22
23
24

(v}

(.

{***} RUNOFF ALSO COMPUTED AT THIS LOCATION

lt*****i*‘k**1\‘********************i********

AERARKTAEEKAAEAR AT IR F AL Rk DA R T Ehh R hkdhhddd

*
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
U.S. ARMY CORPS OF ENGINEERS *

* JUN 1998 *
HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 *
609 SECOND STREET *

+ *
DAVES, CALIFORNIA 95616 *

* RUN DATE
{916) 756-1104

Ed

+*

03FEB0O4 TIME

*

11:19:38 *

EE T TR ERE RS R L LRSS R L SR RS AR AR R

ISR LT LTRSS S E S L AR A LA AR LS

5 10

IT

JP

PC 0.8975 0.9013 0.%2050 .9083 L8115 .9148
PC 0,9300 G.9325 0.9350 ,9375 .9400 .9425
PC  0.9550 0.9575 0.9600 L9625 .96590 L9675
PC 0.9800 0.9813 0.9825 . 9838 , 9850 .9863
PC 0.9925 0.9%38 (.9950 L9963 .9975 .9988
LS G 92 ’
uD L1670
ZZ
SCHEMATIC DIAGRAM OF STREAM NETWORK
ROUTING (--->) DIVERSION OR PUMP FLOW
CONNECTOR {¢<~--) RETURN OF DIVERTED OR PUMPED FLOW
B-1

.918¢ 0.5210

.9450 0.9475

L9700 0.9725

L9875 0,9888

.0000

Wolf Ranch Master Development Drainage Plan
B basins future development condition PN 03094

E-year and 100 Year,

OUTPUT CONTROL VARIABLES
5 PRINT CONTROL

TPRNT
1PLOT
QSCAL

0 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN
IDATE 1
ITIME
NQ
NDDATE 2
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE ARERA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

5 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE

0000 STARTING TTIME

300 NUMBER OF HYDROGRAPH ORDINATES

0 ENDING DATE
0055 ENDING TIME
19 CENTURY MARK

.08 HOURS
24 .92 HOURS

SQUARE MILES

INCHES
FEET

CUBIC PFEET PRR SECOND

ACRE-FEET
ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

24 hr Type IIA Sterm FN bbas-f.dat



JR MULTI-RATIO OPTION
RATIOS OF PRECIPLTATION

.56 1.00
1
PEAK FLOW AND STAGE (END-OF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC
COMPUTATIONS
FLOWS IN CURIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAX IN HOURS
RATIOS APPLIED TO PRECIPITATICN
OPERATTION STATTON AREA PLAN RATIO 1 RATIO 2
.56 1.00

HYDROGRAPH AT
+ B-1 .04 1 FLOW 60. iz22.

TIME .00 6.G0

Fh+ NORMAL END OF HEC-1 *>¥
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* o *
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * J.8. ARMY CORES OF ENGINEERS *
1388 * * HYDROLOGIC ENGINEERING CENTER *
VERSION 4.1 * * 609 SECOND STREET *
* ¥ DAVIS, CALIFCRNIA 98616 *
RUN DARTE 24TBNQS  TIME 09:53:48 * * {(916) 756~1104 *
: * ® *
i e ook ok ok e b ok e R R o ok e s e e s ok B e e e e ke e e ok ok otk e o ek e ek ek

X % HHKEEKR KERER X
X i X X X pe4
X X X X B
KXFRETX  KURY X FRARL X
X X = X X
X X X X X X
X W REREEXK HEFRK EXX

THIS FROGRAM REPLACES ALL PREVIOUS VERSTIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARTABLES -RTIMP- BND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF ~AMSKK- OM RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP €1. THIS Is THE FORTRANTT VERSION
NEW OFTICNS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DS$:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOES RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENWCE ALSORITHM

LINE

HEC-1 INPUT PAGE 1
IDo.. ... Loveoann 2eeirann . doo.on. |- B.ounen- L, = J | I 10
In Wolf Ranch Master Development Drainage Flan
I ¢ basing futurs development condition BN 03094
o S-vear and 100 year, 24 hr Type ILA Storm
*DIAGRAM
IT 5 0 0 300
To 5 o]
JR PREC .56 1.0
KK c-1
14 RUNOFEF FQR SUB-BASIN C-1
RA 480
IN 15
PB 4.4

pC D.GOOO 0.0005  0.0015 0.0030 0.0045 0.0060 ©.0080 0.0100 0.0120 0.0143

NEQILAEL) TN -



13 BC D.0165 0.QL88 0.0210 0.0233 0.0255 0.0278 0.0320 0.03%C 0.0460 G.0E30
14 PC 0.0600 §.0750 0.1000 ©.4000 0.7000 0.7250 0.7500 O0.7680 D0D.7T80D 2.7200
5 P 0.8000 0.8100 0.BZ00 0Q.8250 0.8300 0.8350 0.8400 0.8450 0.8300 0.8850
le PC 0.8600 0.8638 0.8B675 0.8713 0.8750 0.8728 0.8825 0.8863 0.8900 0.8938
17 BC 0.8975 0.9013 0.5080 0.9%083 0.9115 0.9148 0.9180 0.2z210 0.824C 0.9270
18 PC 0.9300 0.8%325 0.8350 0.8%375 0.9400 0.9425 0.9450 0.2475 0.9500 0.98525
18 PO 0.9550 D0.3575 0.3%600 0.9625 00,9650 0.9675 0.9700 0.9726 0.2750 0.8775
20 BC  0.9800 0.9813 0.%825 0.9838 00,9850 0.9%83 0.98753 0.288° 0.9900 0.9913
21 PC 0.9925 (0.8%938 0.9%950 0.2863 0.9875 0.9888 1.0000
22 L3 0 79
23 up L1550
24 KK Cl
25 K4 ROUTE FLOW FROM SUB-BASIM C-1 TO C2
2B RD 2500 0.0z 013 CIRC 4.0
27 KK cz
28 K ROUTE FLOW FROM CT1 TO DOF ©
Z9 RD 1450 0.02 L0123 CIRC 5.0
30 KK c-2
31 K1 RUNOFF FROM SUB-BRSINM C-Z
32 BA .1110
33 L5 0 19.2
34 uD .0B8
35 KK DEC :
38 14 DESIGN POINT C COMBINE RUNOFFE FROM SUB-BASIN C-2 AND CZ
27 HC 2
38 KKK C-3
39 KM RUMOFF FROM SUB-BASIN C-3
40 BA . 0550
41 Ls 0 78
42 b .18n
13 a7
SCTHEMATIC DIAGRAM OF STREAM NETWORK
INFUT
LINE {V}) ROUTING {~-=») DIVERSICN ©OR PUMP FLOW
MO {.) CONNECTCR [€<~--) RETURN OF DIVERTED OR PUMFED FLOW

7 oy

B

N

(o}
L

~a
-
i)



30 . c=2

38 DPC. i

)

3% . c-3

(**%%) RUNCEE ALSC COMFPUTED AT THIS LOCATICN

1-#4—“!'&'1’—,'4‘**":#-(—4143***":***4'***444—*-\‘**-‘ek*i:****'l:‘** ****a‘:**‘k*:&'***b***%***ir*****************

a * +

* FLOOD HYDROGRAFH PACKAGE {(HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUH 19588 # * HYDROLOGIC ENGINEERING CENTER ¥
* VERSION 4.1 * * 60% SECOND STREET *
- * * DAVIS, CARLIFCRNIA G5616 *
+ RUN DATE 24JBNQS  TIME 09:53:48 * * (916) 756~1104 *
* w * *
PR R R R A L L A Al ek A o ek e e e e b R ke ek kR ke

Wolf Ranch Master Develcpment Drainage Plan
¢ basins future development condition BN 03094

S-year and 100 year, 24 hr Type IIA Storm

5 IC QUTPUT CONTROL VARIABLES

IPRMT 5  PRINT CONTROL

IPLOT 0 PLOT CONTRQOL

QSCAL 0. WYDROGRAFH PLOT SCALE

IT HYDROGRAFPH TIME DATA
NMIN 5 MINUTES IN CCMEUTATION INTERVAL
IDATE 1 0 STARTING LATE
ITIME 0000  STARTING TIME
NQ 300 NUMBER OF HYDROGRAFH ORDINATES

NDDATE 4 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

EMGLISH UNITS

DRAINAGE ARER SQUARE MILES
PRECIFITATION DEFTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET FER SECOND
STORAGE VCLUME ACRE-FEET

SUREACE ARER ACRES

TEMEERATURE DEGREES FAHRENHEIT



Jr MSLTT=FLAN OPTION

NPLAN 1 NUMEER OF FLANS
IR MULTI-RATIO OPTICN
RAETIOE OF PRECIPITATION
.56 1.00

PEAK FLOW AND STAGE (END“OF—PERIOD) SUMMARY FCR MULTIFLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECCOMD, AREA IN GQUARE MILES
TIME TO PEAK IN HOURS

RATIOS AEPLIED T PRECIPITATION

OPERATION STATION RREA PLAM RATIO 1 RRATIO 2
’ .56 1.00
YYDROGRAEH AT

+ -1 .08 1 FLOW 30. BG.
TIME 6.08 6.08

ROUTED TO
+ cl L5 1 FLOW 29. 86.
TIME 6.08 6.08

ROUTED TOC
+ C2 .05 L FLOW 27. 84.
TIME 6.08 5.08

HYDROGRAPH AT

+ c-2 L1l 1 FLOW B4 . 240.
TIME 6.00 6.00
2 COMBINED AT
+ DRC .16 1 FLOW 104. 314.
TIME 65.00 g.00

HYDROGRAPH AT
+ -3 .05 1. FLOW 33. 100

TIME 6.08 .08
1

GUMMARY OF KINEMATIC WAVE = MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNGFE WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

TSTAQ ELEMENT DT PEAK TIME TO VOLUME oT PEAK TIME TO YOLUME
FERAK PEAK
(MIN} {CES) (MIN) {IN) (MIN) {CF8) {MIN) {IN)
FoR PLAM = 1 RATIQ= .00
12 oo

no



l+#*****************+*************w****#** dedededk ke kh Rk k ok kbt ko k h kkkddeoddkk

* M " "
+  FLOCD HYDROGRAPH PACKAGE (HEC-1) * * U.3. ARMY CORPS OF ENGINEERS ¥
* JUN 1998 ¥ * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOMD STREET *
* ¥ * DPAVIS, CALIFORMIA 95616 *
* RUN DATE  24JANC5 TIME 10:08:30  * * {916) 756-1104 s
Ed " 3 *
*+*+****%*******+****+****+*************w kt*#******************&*********#*#***#

X P ¥ 8.4.0.4. 9.4 KEXAK X
X X X X x X
X x K x *
HRAXRXEER  RXXK X KEXEY X
X X R X X
X X X K X X
X D .9 4 44,6 KEEMK XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN A$ HECL (JAN 73), HECIGS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -BMSKK~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 23 SEP 81, THIS I§ THE FORTRANT7 VERSICN
NEW OPTTONS: DAMBREAK OUTEFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CRLCULATION, DES:WRITE 8TAGE FREQUENTY,

DE3:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFLILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID. ... ... LTavieeenlaueannn . P | B uv-na AP Beviuuinne 9. ervns 10
1 ID Wolf Ranch Master Develeopment Drainage Plan
2 D 0 Bagins future development condition pn 03024
3 ID 5-year and 100 Year, 24 hr Tyvpe IIA Storm
*DIAGRAM
4 IT 5 u] 0 300
5 10 5 0
19 JR FPREC .56 1.0
7 IS0 D=1
8 M RUNOFEF FOR SUB-BASIN D-1
2 BAR _UB20
10 IN 15
11 3] 4.4
1z B 0.0000  0.00D5  Q.00LE  0.0030 0.0045 0,.0060 0.0080  0,0100 0.0120 0.0143

SERAT R i’tﬁ(_{x
< %}5%3_19-(&



13 PC  0.0165 O0.0188 ©0.0210 0.0233 0.0255 0,0278 0.0320 0.0390 0.0460 C.0539
14 BC 0.0600 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500 0.7650 ©.7800 0.7900
15 PC 0.8000 0.8100 0.8200 0.8280% ©.B300 ©.8350 0.8400 0.8450 0.8B00 0.8550
16 PC 0.8600 0.383% C0.887% 0.8713 0.8750 0.8788 0.8825 O0.6863 0.8500 0.8938
17 PC 0.§975 0.9013 0.90850 0.9083 C£.91i5 0.92148 ©0.9150 0.9210 0.%240 0.2270
18 PC 0.9300 0.9325 0.9350 0.9375 0.9400 0.9425 0.9450 0.3475 0.9500 0.9525
19 Be 09550 0.8575 C.32600 0.9623 0.9650 0.9675 0.97C0 0.9725 0.8750 0.9775
20 Pc  0.38C0 0.0813 0.9825 0.9838 0.9830 0.9863 0.9875 0.9888 0.8300 0.9%13
21 Bt 0.89925 0.3928 0.6950 0.9982 0.9575 0.9388 1.0000
22 LS o] 7.7
23 uD 180
24 KK D2
25 KM  ROUTE FLOW FROM SUB-BASIN D-1 TC DP D2
26 BRD 1230 0.0L L0132 CIRC 4.5
27 KK D-2
28 KM  RUNOFF FROM SUB-BASIN D-2
29 BA L0360
30 LS 0 13
31 ub )
32 KK DPD?Z
33 KM DESIGH POINT D2 COMBIME RUNCEF FROM SUB-BASIN D-2 AND DZ
34 HC 2
35 KK D3
36 KM ~ ROUTE FLOW FROM DP D2 TC DF D
37 RD 2100 026 . 040 TRAF d
38 KK p-3
39 KM  RUNOFF FROM SUB-BRSIN D-3
40 BA  .D240
41 Ls 0 51
42 UD .380
HEC-1 INBUT ' PAGE 2

LINE il S (R, Tt IR 4, viunan B Beurnenn Taeonnos Buveweon Ounnnn in
43 KK DPh
44 ¥M  DESIGH POINT D COMBINE RUMOEF FROM SUB-BASINS D-3 AND D2
45 HC 2
46 27

SOHEMATTC DIAGRAM OF ESTREAM NETWORK
INPUT
LINE (V) ROUTING {-——>} DIVERSICN OR PUMP FLOW
NO. (.} CONNECTOR {¢=~~} RETURN OF DIVERTED OR PUMFED FLOW

T D-1



v
24 D2
27 . Dz
32 DEDZ2 - v iie e
v
v
35 L3
38 . D-3
43 DPD. . i ee e

{¥**) RUNOFEF ALSCQ COMPUTED AT THIS LOCATION
R L L A A e L LA

&

FLOCD HYDROGRAPH PRCKAGE
JUN 1938
VERSION 4.1

RUM DATE 24JANOS  TIME

e
*
W
*
+*
kg
*

(HEC-1)

10:06:30

EE o e A R e T T A T T L]

S~y=ar and 100 Year,

*

*
*
*
*
*
*

5 10 QUTPUT CONTROL VARIRBLES
IPRNT 5

IFLOT Q

RSCAL 0.

IT HYDROGRAPH TIME DATA

NMIN 5

IDRTE 1 0

ITIME [slslole}

NQ 300

NDDATE 2 a

NDTIME o0s5

ICENT

19

Wolf Ranch Master Development Drainage Plan
D Basing future development conditicn pn 03084
24 hr Type IIA Storm

PRINT CONTROL
PLCT CONTROL
HYDROGRAPEH PLOT SCRLE

MINUTES IN COMBUTATION INTERVAL
STARTING DATE

STARTING TIME

NIJMBER OF HYDROGRAFH ORDIMATIES
ENDING DATE

ENDING TIME

CENTURY MARK

O 2 L L R R R LR e R R R L e

"
* U.S. ARMY CORPS OQOF ENGINEERS *
* HYDROLOGIC ENGINEERING GCENTER *
* 50% SECOND STREET *
* DAVIS, CALIFORNIA 25616 *
* (216) 756-1104 *
* *
% *

T R e L RS A T R ]



COMBITATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HCOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION CDEFTH INCHES
LENGTH, ELEVATION FEET
ELOW CURIC FEET PER SECOMD
STORAGE VOLUME ACRE-FEET
SURFACE AREA BCRES
TEMPERATURE DEGREES FAHRENHELT
JE MULTI-PLAN OPTION
MNELAN 1  MUMBER OF PLANS
JR MULTI-RATIC OPTION
RATTOS OF PRECIFITATION
.bg 1,00

=

FEAK FLOW AND STAGE [EMD-OF-PERIOD] SUMMARY EOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATLONS
FLOWS IN CUBIC FEET FER SECOND, AREA IN SQUAKE MILES
TIME TO PBERAK IN HOURSE

RATTIOS APPLIED TO PRECIFITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.56 1.00

HYDROGRAPH AT

% D-1 .08 1 FL.OwW 35. 108.
TIME G.08 6.08
ROUTED TOC
+ D2 .08 1 FLOW 33. 105.
TIME £.08 6.08
HYDROGRARH RT
+ D-2 .04 1 FLOW 15. 57.
TIME §.08 5.00
7 CCHBINED AT
+ pPDZ e 1 FLOW 48, 158.
TIME £.08 8.08
ROUTEDR TO
+ 03 -10 1 FLOW 47. 155.
TIME 6.17 6.08

HYDROGRABEPH AT
- D-3 .z 1 FLOW 1. 11.
TIME f

o
v

o
el
o
™
o



+

1

5 COMBINED AT

wx¥ NORMAL END OF HEC

-1 e

FLOW
TIME

47
£.1

7

162.
5.08
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Uu.8. ARMY CORPS OF EMGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

-
FLCOOD HYDROGRAPH PACKAGE (HEC-1) ¥ *
* *
s *
v DAVIS, CALTIFORNIA 25616 *
* *
* *
* *

JUN 1998
VERSICON 4.1

RUN DATE 24JANOE  TIME 10:25:27 (916} 756-1104

_ *
# *
* *
* *
- "
* '«
Ll

o e ey e e e e e v o e o e e e o e vk S e e e e e e ok e e e o e hhkkk ki rkkdkkkhk ok ke ko okok ke dkk ke ok kR kb

x K ORRAXEHX KRERX X
X X X X X XX
X X X X X
FRPFXEE KENE X AREFX x
X X X X X
X i X X X X
X X R¥RXXHEK HKEEXX AHE

THIS PROGRAM REFLACES ALL PREVICUS VERSIOWS OF HEC-1 KNOWN AS HECL (JAN 73}, HEC1GS, HEC1DE, AND HEGCLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1273-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEF 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE EREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGCRITHM

1 HEZ-1 INPUT PAGE 1
LINE ID. ... o200 G I 4, S.uviean ST Tiveeans Buvurans 9ieenn 10

b D Wolf Ranch Master Development Drainagge Plan

2 IDo E bagins future development condition BN 03094 ;
3 1D 5-yezr and 100 year, 24hr Type IIA Storm §

* DIAGRAM

4 IT 5 0 0 300 §
5 1o 5 0

& JR PREC =l 1.0

7 KK E-1

B M RUNCEF FOR SUB-BASIN E-1

9 BA L0403
10 IM 15
11 FB 4.4

1z pC 0.0000 0N.Q005 0.00R5  0.0030 0.0045 ©0.0060 0.00B0 0.0100 0.0120 0.0143 ;




27
28
28
30
31

32
33
34

35
26
37
33
38

40
41
42

LINE

43
44
43

46
47
48
43
50

PC
PC
PC
PC

LE
up

KK
WM
RD

ID

KK
12y
RD

KK
M
BA
LS
uD

KK
KM

0.0165 0.0188 0.0210 Q.9233 0.0255 0.0278
0.0600 0.0750 0.1000 0.4000 0.7000 0.7250
0.8000 0.8100 0.82C0 0.8250 0.8300 0.8350
0.8600 0.8638 0.8675 0.8713 0.8730 0.8788
n.8975 0.90i3 0.9050 0.9%083 0.9115 0.9148
¢.$300 0.9325 0.%350 0.8373 0.9400 0.92425%
0.9550 0.957%5 0.9600 0.9625 0.9650 0.9675
0.9800 0.8313 0.8825 0.8838 0.9850 0.2863
0.9025 0.5938 0.3950 0.9263 0.9375 ¢. 2988
0 79
. 1420
ES
ROUTE FLOW FROM SUB-BASIN E-1 TO DP ES
360 n.010 .035 TRAP 10
E-G
RUNOFF FROM SUB-BARSIN E-6
L0478
0 79
L1811
EE
ROUTE FLCW FROM SUB-BASIN E-& TO DF EE
1450 .0L0 .013 CIRC 2
E-5
RUNGEF FROM SUB-BASIN E-3
L0400
0 79
L1119
DEES
DESIGN POINT E5S COMBINE RUNOEFE FRCM SUB-BASIN
3
HEC-1 IMPUT
....... 1 ......2.......3.......4.......5.......6
g2
ROUTE FLOW FROM DESIGN POINT ES TC PP E2
1850 .glo .013 CIRC 4.5
E-2
RUNOFF FROM SUB-BRSIN E-2
L0520
0 72
L1234
DEEZ
DESTGM POINT E2 COMBINE RUNOFFE FROM SUB-BASIN

0.0320 0.03%20
0.7500 0.78B0
¢.8400 0.B450
0.8825 0.8863
0.9180 0.9210
0.2450 0.9475
0.9700 0.9725
0.9875 0.9888
1.0000
4
E-5, EE AND E5
....... [r I < 1
-2 AND EZ

L0480
.7800
.8500
L8200
.9z40
. 8500
. 9750
. 9900

o e el ellolelleie)

. 0530
L7900
. B350
. Bo3s
. 8270
. 9825
L9775
. 8913

D0 D000 0

PAGE

2



53 HC 2
54 KKK B3
RE KM ROUTE FLOW FROM DP E2 TO DP E
56 RD 3160 .QL0 .40 TRAP i0 4
87 KK E-3
L] ¥ RUMOTF FROM SUB-BRSIN E-3
5@ BA .00es
50 Ls 0 61
Gl un .397
&2 KK DPE
53 ¥ DESIGN POINT E GCMEINE RUMNOFE FROM ZUB-BASIN E~3 AND E3
54 HC 2
65 KK E-4
B KM RUNOFF FROM SUB-BASIN E-4
a7 BA .0423
8 L8 0 73
K up .141
70 ZZ
SCHEMATIC DIAGRAM ©OF STREAM NETWORK
IHEUT
LINE 1Yy ROUTTHG {~-->») DIVERSICN OR PUME ELOW
HO . (.} CONNECTOR {<~——) RETURM ©F DIVERTED OR PUMFED FLOW
7 E-1
v
'
24 E5
27 E-&
Y
v
a2 EB
35 E-5
40 | ) =2 = S
v
v
43 B2



vV

v
54 E3
57 E-3
62 DPE....oouonn.s
65 E-4

{**+} RUNOFF ALSC COMPUTED AT THIS LOCATION

B R R e L L s A L

* ®
* FLOOD HYDROGRAFH PACKAGE (HEC-1) *
* JUN 19938 *
* VERSION 4.1 *
# *
# RUN DATE  24JANDS TIME 10:25:27  +
+* *
B R T ST L R T

Wolf Ranch Master Development Drainage Plan
E basins future development condition PN 032004
S-year and 100 year, 24hr Typ=z IIA Storm

5 IO CUTPUT CONTROL VARIARLES
IBRNT 5

IPLOT 0

QSCAL .

T HYDROGRAFH TIME DATA

NMIN 5

IDATE 1 0

ITIME onoo

NO 300

NDDATE 2 0

NDTIME 0055

ICENT 19

CCMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

FRINT CONTROL
PLOT CONTROL
HYDROGRAFH PLOT SCARLE

MINUTES IN COMPUTATION INTERVAL
STARTING DARTE

STARTING TIME

NUMBER OF HYDROGRAFPH CRIDINATES
EMDING DATE

ENDING TIME

CENTURY MARK

.08 HOURS
24,92 HOURS

kkdrhkbhhk kb bk vk kbbb wb bk bk dek bdbr kb

U.S. ARMY CCORF3 OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
60% SECOND STREET
DAVIS, CALIFCRNIA 925616
(816} 7b6-11G4

i
*
*
®
*
*
+*
-

B R R R A R T SR T R L

+
*
s
*
-
¥*
*
*



DRAINAGE ARER SQUARE MILES
FRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE ARER ACRES
TEMEFERATURE DEGREES FAHRENHEIT
JF MULTI~PLAN OPTICON
NPLAN 1 NUMBER OF PLANS
JR MULTI~RATICO OPTICN
RATIOS OF PREGIPFITATION
.56 1.00
1
PEAK FLOW AND STAGE (END-QF-PERIOD} SUMMARY FOR MULTIFLE PLAN-RATIC ECONOMIC COMPUTATIONS
FLOWS IM CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TC PEAK IN HOURS
RATICS APPLIED TO PRECIPITATION
GPERATION STATION ARER PLAN RATIO 1 RATIO 2
.56 1.00
HYDROGRAFH AT
+ E-1 .04 i FLOW 26. 7.,
TIME .08 §.00
ROUTED TO
+ £5 .04 1 FLOW 26. 76.
TIME 6.08 6.08
HYDROGRAPH AT
+ E-6 .05 1 FLOW 29, B7..
TIME .  6.08 6.08
ROUTED T
+ : EB .05 1 FLOW 28. 8%.
TIME 6.08 §.08
HYDROGRAEH AT .
+ E-5 .04 . FLOW 28, 82, -~
TIME 6.00 6.00
3 COMBINED AT
+ DPES .13 1 FLOW BO. 233.
TIME 6.08 5.08
ROUTED TD
+ B2 .13 1 FLOW 76. 23Z.

TIME 6.08 5.08



HYDROGRAEH AT
+ E-2

Z COMBINED AT
+ DPEZ

ROUTED TO
* E3

BYDROGRAEH AT
+ E-3

2 COMBINED AT
+ DEE

HYDROGRAEH AT
+ E-4

1
*%+ NORMAL END OF HEC~1 *%#

PRek]

-L8

.18

L0l

N}

.04

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

22.
6.08

24.
6.25

18.
6. 08

LER
6.00

309.
6.08

301.
5.17

304.
6.17

&63.
6.08



l*k*"."#‘k“.‘r‘k".‘**‘k‘.l‘****+**9r‘k'."1‘ri—*4.‘*"‘f4«***%—**’#*****

*

RUN DATE

*
*
*
-
*
+
*

FLOOD HYDROZRAPH PACKAGE

JUN 1998
VERSICN 4.1

24JANDS  TIME

THIY PROGRAM REFLACES ALL PREVIOUS VE

THE DEFINITIONS OF VARIABLES —RTIMP- AND -RTIOR~
THE DEFINITICN OF -AMSKK- ON RM-CRRD WAS CHANGED WITH
DRMBREAK QUTELOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

NEW CETIONS:

*
{HEC-1) *

15:15:22 *

J.o\b.-!f-.lr-k-ir-,'ftk*-k**********ﬂ'***ﬁﬂr-&'**********ﬁ*'ﬂf

***‘k***%*t‘t***#**i‘*-l‘**** de e ok ek e e ke ek Rk ek

*

* U.%. RRMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 509 SECCOND STREET

* DAVIS, CALIFORNIA 35616

* {916} 756-1104

*
L

% % ¥ ¥ * F &

***i‘**'**ﬁr*************#**************

b ¥ OXRRARK HEXRE x
X X K x Bt XX
X XX % Z
XREXXER  KFER X KX X
A X X X X
X X X X X X
b ¥ ORHXHEER REERE KEX

HAVE CHANGED FROM THOSE
REVISIONS DATED 28
STNGLE EVENT DAMAGE CALCULAT

KINEMATIC WAVE: NEW FINITE DI FEERENCE ALGORITHM

HEC-1 INEUT
LINE I Toviann Caaenans Searaas [: IR TP [T 7

1 D Wolf Ranch Master Development Drainage Plan

2 iD F basins future development conditions EN (3024

3 ID S-year and 100 year, 24hr Type I1A Storm FN

+ DI AGRAM

4 IT 5 0 o 300

5 e 5 0

3 JR PREC .56 1.0

7 KK F-8

8 KM RUNOFF FOR SUB-BASIN F-3

9 BA .0630

14 (ae) L5

11 PE 4.4
1z PC 0.0000 0.0005 0.0013 0.0030 0.0045 0.008% 10.0080

RSTONME OF HEC-1 KNOWN AS HECL (JAN 73), HECLGE, HEC1DE,

AND HECL1KW.

USED WITH THE 1273-8TYLE INPUT STRUCTURE.
SPP B1. THIS IS THE FORTRANT7 VERSIGCHN

ION, DSS:WRITE STAGE FREQUENCY ,
1,085 RATE:GREEN AND AMPT INFILTRATICN

PAGE 1
....... 8.verevea9uaan..10
: FBAS-F.DAT
0.01L00 0.0120 0.0143

~ - oo TONSYE\ -



I Ll
i o= W

RS SR Ol el
(PR e IR T s i

23

21
28
28
30
31

32
33
34

35
36
37
39
40

41
42

LIME

PC

KK

KK
KM
BA
LS
un

KK

T
HC

ID

KK
RD
KK
BA
L3
uD

KK
K

COMEINE FLOW FROM SUB-BASIN F-19, RF-8 AWD RE13

L0165 0.0188 0.0210 0.0233 0.028B 0.0278 0.0320 0,03%0 0.04E0 0.0530
_0B00 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500 0.7650 0.7800 0.7%00
L8000 0.8100 0.8200 0.8280 0.6300 0.8350 0.8400 ©.8450 0.8300 0.8550
L8600 0.8638 0.8675 0.8713 0.8780 g.8788 0.8825 0.8883 0.8900 0.9938
_g975  ©,9013 0.9050 0.%083 0.9115 0.2148 0.95180 0.9210 0.9240 0.9270
L8300 0.9325 0.9350 0.9373 0.92400 0.9425 0.2450 0.2473 0.8500 0.9525
L9550 0.9575% 0.8800 0.9625 0,8650 0.9675 0.9700 0.9725 0.9750 0.9775
.og00  0.9513 0.9825 0.9838 0.9850 0.9863 0.9875 0.2888 0.9900 0.9913
L9925  0,9938 0.9950 ©.2963 0.%975 0.99%88 1.0000
0 T1.5
0,22
RF-8
ROUTE FLOW FROM SUB-BASIN F-8 TO DESIGN FOINT F19
1800 0.033 n.04 TRAP 10 &
F-1
RUNOEF FOR BASIN F-1
L1659
0 61
.20
RE-8
ROUTE FLOW FROM SUB-BASIN F-1 TQ DESIGN PCINT F9
700 0.037 0.04 TRAP 10 &
F-9
RUNOFF FCR BASIN F-9
.0430 .
0 7Q
.16
DEFY
COMBINE FLOW FRCM SUB-BASIN F-9 AND RE-%
2
HEC-1 INEUT
....... lﬂ......2...-...3.......4.......5.......6.......7.......8.....-.9...,..10
RE-19
ROUTE FLOW FROM DESIGN FOINT DF F2 TO DESIGN POINT F12
2300 0.035 0.04 TRAP 20 3
r-12
RUNCEF FOR BASIN E-19
.1020
0 73.2
.19
DPFLS

PAGE

2



53

54
o5
36

57
58
39

6l

62
83
Gd

10
71
72

73
74
75

76
77
78
79
g0

B1
g2
83

LINE

&4
g5
35
27
88

89
80

HC

KK

RD

KK
¥
BA

ub

KK
KM
RD

¥K
KM
BA
LS
uD

KK
KM
HC

KK
Y
RD

KK
faty|
BA
Lg
U

KK

RD

ID

KK
¥
BA
Ls
D

1K
KM

3

RF-22
ROUTE FLOW FRCM DESIGN POINT DF F19 TO DESIGH POINT FZ2
1800 0.033 .04 TRAP 20 3

F-2
RUNQFE FOR BASIN F-2
.0424
Q 61
.18

RE-10
ROUTE FLOW FROM SUB-BASIN F-2 TO DESIGN FOINT FLO
BBO U.059 .04 TRAP i 5

F-10
RUNCOEFE FOR BRSIN F-10
L0180
0 &7
.15

DPF10Q
COMBINE FLCW FROM SUB-BASIN F-10 AND RFL1O

b4

RE-18A .
ROUTE FLOW FROM DESIGN POINT DE F10 TO DESIGN PCINT rLs
1300 Q.037 .04 TRAR 1 B
-3
RUNOFF FOR SUB-BASIN F-3
L0242
o} &1
V22
RF-11
RQUTE FLOW FRCM SUBE-BASIM F-3 TC DESIGN FOINT FIl
as0 0.038 .04 TRAF i 5
HEZ-1 INPUT PAGE
...... l......‘2.......3.......4.......5.......6.......7.......8.......9......10
P11
RUNOFF FOR SUB-BASIN F-11
.D4g0
0 58,2
17
DPF11

COMBINE FLOW FROM SUR-BASIN F-11 AND RE~11



100
101
102

116

118

119
120
121

122
123
124
125
126

LINE

127
128

HC

KK

RIDY

KK
K
BA
LS
UD

KK

RD

KK
KM
BA
LS

unp

K

RD

KK
KM
BA
LS
uD

KK
KM
HC

KK
sl
RD

KK
bt
BA
Ls
uD

D

KK

-
i

RF-18
ROUTE FLOW FROM DESIGW FOINT F1l T® DESIGN POINT F18
1800 G.037 0.04 TRAF 10 G
F-4
RUNQEFF FOR SUB-BRSIN F-4
L2681
0 61
.28
RE-12
ROUTE FLOW FRCM SUB-BASIN F-4 TO DESIGN POINT Fli
1150 0.044 0.04 TRAP 10 G
F-5
RUNOEF FOR SUB-BASIN F-5
L1073
a Gl
.34
RE-1232
ROUTE FLOW FROM SUB-BASIN F—5 TO DESIGM BOINT F12
1600 0.038 0.04 TRAP 1o 6
F-12
RUNOFF FOR SUB-BRSIN F-12
. 0B20
0 59.3
.20
DPF12
COMBENE FLOW FROM SUB-BASIN RF-12, RF~12A, AND F-12
3
RE-17
ROUTE FLOW FROM DESIGM POINT ¥-12 TO DESIGH POINT F18
1900 0.028 0.04 TRAP 10 G
F-17
RUNGEF FOR SUB-BRSIN E-17
.0380
0 BR.1
.21
HEC-1 INPUT PAGE
...... 1.......3.......3.......4.......5.......6.......7.......B.......9......lO
F-18

RUNOEF FOR SUB-EASIN F-18



142

143
144
145

146
147
148

149
150
151
152
153

156

157
158
1:9

160
161
152

163
164
185
166
167

LIME

BA
LE
uD

KM
HC

KK
K
RD

KK
¥
BA
Ls
up

KK
KM
HC

KK
RD
KK
KM
BAR
LS
Ul
KK
¥
RD
KK
HC

KK
¥4

RD

KK

BA
Ls
uD

.0980
0 731
2L

DFF18

COMBINME FLOW EFROM SUB-EASING F-18 BND F17, AMD RE-1BA, RF-18 AMD RE-17

5

RE-22A
ROUTE FLOW EFRCM DESICN POINT F-18 TO DESIGN POINT F2z
1800 0.027 0.04d TRAP 10 4]

F-12
RUNOEF FOR SUB-BASIN F-22
L0840
o 64.1
.21

DPEF22
COMBINE EFLOW FROM UB-BRSIN F-ZZ, EF-22 AND RE-2ZZA

3

RF-27R
ROUTE FLOW FROM DESIGN FOINT F~22 TO DESIGN POINT F27A
500 0.023 0.04 TRAF it <]

F-16
RUNQEE EFOR SUB~BASIN P-16
L0270
0 72.8

.21

RE-16
ROUTE FLOW FROM SUB~BASIN F_16 TO DESIGN POINT FITA
2000  0.030 0.04 TRAP 10 3
LPE27A s
COMBINE FLOW FROM RF-16 AND BR-ZTA

7
>~

RE-27B
ROUTE FLOW FROM DESTGN POINT F27A To DESIGH POINT 27
3180 0.020 0.04 TRRE 10 G

F-26
RUNGEF FOR SUB-BASIN FT-Z6
L0520

.18
HEC-1 INPUT

PAGE



158 KK RF=-26A

168 KM ROUTE FLOW FROM SUB-BASIN F-28 TO DESIGH POINT F27
170 RD 1250 0.013 0.04 TRAP 10 &
171 KK DPFZ?

172 KM COMBINE FLOW FROM RE-Z7E BND RE-Z6A

173 HC 2

174 KK RF-27C

175 ¥ ROUTE FLOW FROM DESIGN FOINT F27 TO DESIGN POINT F28
176 RD 1400 0.019 0.04 TRAF 50 3
177 KK F-7

178 KM RUNQFF FOR SUB-BRSIN F-7

179 BA L0782

189 Ls Q &1

181 un .19

182 KK RE~7

183 KM ROUTE FLOW EFROM SUB-BASIN F-7 TO DESIGH PQINT Fl14

184 RI 1200 0.033 0.904 TRAF 10 3
185 KK F-14

186 KM RUNOFF FOR SUB-BASIN F-14

187 BA L1280

138 LS 0 73.0

182 uD .23

190 KK F-6

191 Ki RUNOFF FCR SUB-BRSIN F-6

192 BA L0310

193 LS 0 61

124 un .19

195 KK RE-12

196 K ROUTE FLOW FROM SUB-BASIN F-& T DESIGN FOINT F13

1987 RD goo ¢.038 0.04 TRAP 10 &
198 KK F-13

199 ¥M RUNOFF FOR SUB-BASIN E-13

200 BA .0140

201 LS Q 61

202 uD .14

203 KK DEFL13

204 KM COMBINE FLOW FRCM RF-13 AND =13

205 HC 2

z20e KK RF-14

207 ¥ ROUTE FLOW FROM DESIGN POINT F13 TC DESIGN POINT 14



242
243
244

RD

ib

KK
K
HC

KK
2t}
RD

KK

BR
Ls
ub

KK
KM
HC

ed)
RD

KK
¥l
BA
LB
up

KK
oy
RD

xH

BA
LS
uD

KK
M
HC

KK
i
RD

3600 0.027 .04 TRBE 20 &
WEC-1 INPUT PRAGE

DEEL4
COMBINE ELOW FROM RE-7, F-14: aND RF-14
3

REF-25
ROUTE FLOW FROM DESIGN FOINT F14 TO DESIGN POINT F25
2600 0.023 .04 TRAF 20

F-25%
RUNQFE FOR SUB-BREIN F-25
. 0690
0 74.1
.28

DPE23
COMBINE ELOW TROM RF-Z5 AND RE-14
2

RE-30
ROUTE FLOW FROM DESIGN POINT £26 TO DESIEN POINT E30

500 0.027 . 0.024 TRAP 20 3
F-15 -
RUMOTE FOR SUR~BREIN F-15

.ozt

o 59.1.
.16

RE-23
ROUTE FLOW FROM SUR-PRSIN Fl3 TO DESTGN ECINT F23
1200 0.6z22 0.04 TRAF i0

(93]

F-23
RUMOEE EDR SUR~BAEIN F-23
L0310
o 730
.18

DEF23
COMBINE FLOW FROM RF-Z3 AND F-23
2

RE-24 -
ROUTE FLOW FRCM DESIGHN POINT F23 TO DESIGH FOINT E24
2250 0.0286 0.0d TRAF 10 3



245
246
247
248
242

LIME

250
251
252

256
257
258
259

260

2el
262
263

284
265
266

287
268
263
270
271

272
273
274

275
276
271

278
278
280
2BL
282

KK
¥
BA
Ls
uD

D

KK
KM
Hc
KK
¥
RD
K<
BA
LS
uD
KK
HC
KK
RD
KK
BA
LS
LD
KK
HC
KK
RD
KK
BA

LS
uD

P24
RUMOFE FOR SUB-BASIN F-24
.0820

HEC~1 IWEUT BAGE

DFFZ4
COMBINE FLOW FROM RE-24 AND F-24
2

REF-30R
ROUTE FLOW FROM OESTEN POINT F24 TO DESIGH POINT F30
1108 0.033 0.04 TRAP 10 2]

F-30
RUMOFE FOR SUB-BASIN F-30
L0220
0 7.7
.18

DFE30
COMBIME FLCW FROM RE-30, RE-30R, AND F-30
3

RE-29
ROUTE TLOW FROM DESIGN BOINT F30 TO DESIGN BOINT F29
2350 0.027  0.04 TRAE & 3

F-29
RUMOFF EOR gUB-BRSIN F-Z9
L0250
D 70
.19

DEEZE
COMBINE FLOW FROM RE-23 AND F-29
2

RF-Z8
ROUTE ELOW EROM pESIGEN POINT F29 Tp DESIGN POINT FZ8
750 0.015 0.04 TRARE 20 3

E-28
RUNOEF FOR cUB-BASIN F-Z8
L042
o 68
W23



283 KK =27

Z284 KM RUNOFE FOR SUB-BASIN F-27

ZB3 BA .213

ZB& L3 0 76.2

287 uD .32

288 KK DRF28

289 sl COMBINE FLOW FROM RE-27C, RF-28, F-28 AND F~27

290 HC 4

HEC~1 INPUT FAGE 8

LINE ID....... . 3. ... L [ Tovannnn B.oovennn Ginn 10
291 KK RE-31

282 KM ROUTE FLOW FROM DESIGN POINT FZB TO DESIGM EOQINT P
293 RD 3500 Q.023 0.04 TRAF 100 3
294 KK F-31

238 4 RUNOFEF FOR SUB-BASIN F-31

296 BA .gglo

297 LS 0 87.8

298 uD .24

299 KK DE F

300 KM COMBINE FLOW FRCM RE-321 AND F-31

301 HC 2

302 ZE

SCHEMATIC DIAGRAM OF STREAM NETHWORK

INEUT
LINE {V} ROUTING [--->} DIVERSION CR PUMP FLOW
. (.} CONNECTCOR {<-=-—} RETURN OF DIVERTED COR FUMPED FLOW
7 F-8
v
v
24 RE-8
27 F-1
v
. v
32 . RE-9
35 - F-9
40 . DPES. et iinens



TG

a1

g4

lo¢

in3

v

RF=10
F-19
L]
W
v
RF-22
F-2
W
v
RE~10
. B-10
DPF1Q. .. e eis s
v
v
REF-18A
-3
Vv
v
RF-11
DPF11
v
v
RE-18



118

119

127

143

1486

150

163

168

171

DEFig

v

v

RE-22R

| T =3 2 P
v
v
RE~-Z27A

F-15

v

v

RF-18

DPEETR, e ienvcnn s
'
v
RE-27B

F-28

v

v

RE-ZEA

[ ) A

RF-12A

F-12
DBELZ cceevremerenrtannnas
v
v
RE-17
F-17
. F-18

F-22



185

120

]
=
]

[39)
—
in

231

[Sa]
(¥
=

v
RF-27C
F-9
v
v
RE-7
F-14
F-6
v
v
RF-13
DPF13
¥
¥
RF-14
)=
\J’
v
RF-25
F-25
DPF25. . veecnnns.
v
v
RF-30
F-15
v
v
RE-23
F-23

E-13



[ ]
Lo
Wy

242

LoV
da
(4]

a3
¥
[

IELES]

DEF23... vt

v
v
RE-24
F-24
DEF24. ...
Vv
v
RE-30R
F-30
|2 L N
v
v
RE-29
F-29
DEFE2. ... ve v
v
v
RF~Z3
F-28
F-27
3 -
W
.
RF-31
F-21
DP Fuvirmreennns

RUMNOFF ALSC COMFUTED AT THIS LOCATION
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- W * *
+  FLOOD HYDROGRAPH PACKAGE (HEG-1} % * U.S. ARMY CORFS OF ENGINEERS *
+ JUN La98 * * HYDROLOGIC ENGINEERING CENTER *
* VERSICM 4.1 * * 609 SECOND £TREET *
* W W DAVIS, CALIFORNIA 95618 *
#*  RUW DATE 24 JANDS  TIME 16:15:22 * * (916) 756-1104 -
* 4 * *
T R N I R S R R e L ] *************w********w****w**1—**%***4.‘*

Wolf Ranch Master Developrment Drainzge Plan
F basins futures development conditlons PN 03034
§-year and 100 yesar, 24hr Tvpe IIA Storm EN: FBAE-F.DAT

5 10 CUTEPUT CONTROL VARIABLEé

IPRWT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL . HYDROGRAFH PLOT SCALE
IT HYDROGRAPH TIME DATA
MMIN 5 MINUTES IN COMPUTATION INTERVAL
. IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
Ne 300 NUMBER CF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME.
ICENT 19 CENTURY MARK
COMEPUTATION INTERVAL .08 HOURE

TOTAL TIME BASE z24.92 HOURS

EMGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH IMCHES
LENGTH, ELEVATION TEET
ELOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
. TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAM CPTION
MELAN . 1 NUMBER OF ELANS
JR MULTI-RATIC OPTION
RATIOE OF FRECIPITATION
.36 1.00



PEAK FLOW AND STAGE [END-CP-PERIOD) SUMMARY FOR MULTIFLE PLAN~RATIC BCONOMIC COMPUTATIONS
FLOWS TN CUBIC FEET PER SECOND, AREAR IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIONS APPLIED TO FRECIPITATION

OPERATION STATION RREA PLAN RATIC 1 RATIO 2
.56 1.00

HYTDROGRAPH AT

+ F-8 .05 1 FLOW 18. 76. .
TIME 6.17 .08
ROUTED TO
+ RF-8 .08 1 FLOW 18. 74.
TIME .25 6.17
HYDROGRAPH AT p
+ -1 .17 1 FLOW 10. 110.
TIME §.17 5.08
ROUTED TO
+ RF-0 .17 1 FLOW 10. 106.
TIME .28 6.17
HYDROGRAPH AT
+ 2 .04 1 FLOW 13, 55, o
TIME .08 5.08
2 COMBINED AT
+ DFES =31 1 FLOW z0. 157.
TIME 6.17 £.08
ROUTED TO
+ RF-19 .21 1 FLOW 19, 153.
TIME 5.33 5.17
HYDROGRAPH AT
- F~19 10 1 FLOW 3%. 144. 5
TIME 5.08 6.08
3 DOMBINED AT
+ DPFLO .37 1 FLOW &1. 350.
' TIME 6.25 §.17
ROUTED TO
+ RE-22 .37 1 FLOW 59, 338,
TIME 6.25 5.17
HYDROGRAEH AT
+ 2 .04 1 FLOW 3. 29

TIME 6.17 .08



o

+

+

+

+

+

+

i

+

+

+

+

ROUTED To

RYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAFH AT

ROUTED TC

HYDRCGRAPH AT

Z COMBINED AT

ROUTED T

HYDROGRAPH AT

RQUTED TO

HYDROGRAPH AT

ROUTED TO

RE-10

DPF10

RF-18A

RI-11

DPF11

RE-18

RF-12

RF-12A

.04

D&

.06

.08

.05

-14

.14

.27

2
~1

.1l

|

FLOW
TIME

FLOW
TIME

ELOW
TIME

FLOH
TIME

ELCW
TIME

FLOW
TIME

ELOW
TIME

FLOW
TIME

FLOW

TIME

FLOH
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

13.
5.25

13.
6.25

28.
G.17

20.

6.08 "

59.
&.17

58.
6.17

B3.
6.08

102.
6.08

102.
6.17



4

+

+

+

+

-+

+

+

+

HYDROGRAPH AT

3

COMBINED AT

ROUTEDR TO

HYDROGRREH AT

HYDROGRAPH AT

5

COMBINED AT

ROUTED TO

HYDROGRAPH AT

3

COMBINED AT

ROUTED TO

H¥DROGRAPH AT

ROUTED TC

Z

COMBIMED AT

DEFlZ

RF-17

DEFLR

RE-Z22A

DEF22Z

RE~27A

RE-16

DEFZ7A

.08

.43

.43

. 0d

.10

.77

.77

.08

JEL

.03

.03

.24

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

ELOW
TIME

FLOW
TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

14.
5.08

24.

24.
6.42
€.17

33.
6.08

64.
£.25

126.
&.33

125.
.33

23.
6.0B

131.
6.08

25.
&.08

34,
€.17



<4

+

+

+

+

+

+

+

+

+

+

ROUTED TCO

HYDROGRAPH AT

ROUTED TO

2 COMBEINED AT

ROUTEDR TO

HYDROGRBPH AT

ROUTED TOQ

HYDROGRAFH AT

RYDROZRAEFH AT

ROUTED TO

HYDROGRAPH AT

Z COMBIMED AT

ROUTED TO

RE~27B

RE-Z6A

DeE27

RE-T7

F~14

RF-13

DEF13

RE-14

.05

.08

.08

.13

.03

.01

.05

[

FLOW
TIME

FLOW
TIME

ELOwW
TIME

ELOW
TIME

ELOW
TIME

ELOW
TIME

ELOwW
TIME

ELCW
TIME

ELOW
TIME

ELCW
TIME

ELOW
TIME

ELOW
TIME

ELOW
TIME

£.08

ks
[ ]

[N ]
[

1ez. /

6.08

il o
&.08

21.
6.17

11, 4
6.08

30, .
6.08

30.
£.33



3 COMBINED AT

A DPFLY
RCGUTED TO
+ RE-23
HYDROSRAEFH AT
+ F-258
2 COMBINED AT
+ DEFZ25
ROUTED TO
+ RE-30
AY DROGRAPH AT
+ F-15
RODUTED TO
+ RF-23
HYDROGRAEPH AT
+ F-23
2 COMBIMED AT
+ DPFZ23
ROUTER TO
+ RE-24
HYDROGRAEH AT
+ F-24
2 TOMBINED AT
+ DPrZ24
ROUTED TO
+ RE-30A

[
4]

.08

- 34

.34

Loz

03

.o

.14

.14

FLCW
TIME

ELOW

TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIMBE

45,

6,17

lz.
6.08

16.
.17

210.
6.17

209.
£.25

306.
&.17

305.
6.25

196,
6.17



+

+

+

+

+

+

+

-+

+

HYDROGRAPH AT

=320
3 COMBINED AT

PEE3D
ROUTED TO

RE~29
HY DROGRAEH AT

E-20
2 COMBINED AT

DPEZD
RGQUTED TO

RF-28
HYDROGREAPH AT

F-zi8
HYTDROGRAPH AT

F-27
4 COMBINED AT

DEFZ2S
ROUTED TO

RE-31
HYDROGRAFH AT

F~-21
2 COMBIREDR AT

DP F
Y NORMAL END OF HEC-1 *++

a3

LBO

03

tn
93]

.04

L21

07

o
]

.08

Py
o

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

ELOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

13.
€. 08

75.
5.25

304.
.42

302,
€.58

15.
5,17

307.
6.58

30.
5.08

532.
G.25

1654,
6.42
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FLCOD HYDROGRAPH PACKAGE (HEC~1}
JUN 1998
VERSION 4.1

RUN DATE 27JAN05 TIME 10:00:05

Ll
*
-
"
*
"
*
w

FHARK

M M P XK

i R
o
b
-
b

KAXEXKY

AXXKKKX

b

HKEXX
X

X
KHKHK

PP e R I AL TR SRS LA LRk

* -
* U.S. ARMY CORPS OF ENGINEERS *
¥ HYDROLOGIC ENGINEERING CENTER *
* 602 SECOND STREET *
* DAVIS, CALIFORNIA 956l6 *
* (216) 7S6-1104 *
* *
* *

P E S T T YR L RS L L L L

XX

h8 094

X

»obe

pred

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN

73), HECLGS, HEC1DB, AND HECLEW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1273-STYLE INFUT STRUCTURE .
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTTONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN BAND AMPT INFILTRATION

HEC-]1 INPUT PAGE 1
LINE ID....... 1o 2. ..., I 4o Sieniaan [ [ B.vuwvw.-s ... 10
1 io Wolf Ranch Master Development Drainage Plan
2 iD G Basins Future developed condition PN 03024
3 iD S-year and 100 Year, 24 hr Type IIR Storm FN Ghas~f.dat
*DIAGRAM
4 IT 3 0 0 300
5 Ic 4 o]
6 JR PREC .56 1.0
7 KK -1
8 KM RUNOFF - Sub-basin G-1
9 BA .0g08
10 IN 15
11 PB 4.4
1z PC  0.0000 0.0005 0.0015 0.0030 0.0045 0.0060 0.0080 0.0100 0€.0120 0.0143

WOE I'BQ ﬁ@iﬁg‘—-'@



LINE

43
45
46
48

49

51
52

EE
RD
KX
KM
BA
LS
uD
KK

KM
HC

1D

KK
RD
KK
BA
LS
up

KK

0.01565 O0.0188 0.0210 0©0.0233 0.0255 0.0278 0.0320
0.0600 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500
¢.8000 0.8100 0.8200 0.8250 0.8300 0.835C 0.8400
0.8500 0.8638 0.8675 0.8713 0.8750 0©0.8788 0©.8825
0.8975 0.9013 ©0.%9050 0.%083 0.9115 0.9148 0.9180
0.9300 0.9325 0.9350 0.9375 0.,92400 0.2425 0.9450
0.5550 0.9575 0.%600 ©.9625 0.9650 0.9675 @¢.8700
0.9800 0.9813 0.9825 0.9838 0.9850 0.8863 0.9875
0.9925 0.9%938 0.9950 0.9%63 0.8%75 0.%988 1.0000C
0 61
0.22
G2
ROUTE FLOW from SUB-BASIN G-1 TO DP G3
3200 0.027 0.04 TRAP 10 4
G-2
RUNQFF - Sub-basin G-2
.035
0 73
0.22
G3
ROUTE FLOW from SUB-BASIN G-2 TO DP G3
2730 0.024 0.04 TRAP 10 4
G-3
RUNOFF - Sub-basin G-3
177
0 73
0.29
DPG3
COMBINE RUNOFF from G2, G3 AND SUB-BASIN G-3
3
HEC-1 INPUT
....... Lo o2 B B BT
GS
ROUTE FLOW from DP G3 TO DP G5
2200 0.02 013 CIRC 4.5
G-5
RUNQFF - Sub-basin G-5
.153
o] 79.8
0.26
DEG

COMBINE RUNOEF from G5 BND SUB-BASIN G-5

0.0390
0.7630
0.8450
0.8863
0.9210
0.9475
0.9725
0.o888

.0460
L7800
.85C0
.8900
L9240
L9500
L9750
L9900

OO0 OO 0o o0

L0530
.7%00
.B550
.8938
.9270
L8525
L9775
L9813

[ I B 5 e e e e & J

PAGE

2



53 HC 2

54 Z2
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING {--->») DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<-—-) RETURN OF DIVERTED OR PUMPED FLOW
7 G-1
A%
v
24 G2
27 . G-2
v
. v
32 . G3
35 - - G-3
40 =] 3 R
v
A
43 G5
46 . G-5
51 DPG. e n ey e un

(***) RUNOFF BLSO COMPUTED AT THIS LOCATION

l***************************************** ****************'ﬁ'******************‘k***

L *
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

* *

* * U.8. ARMY CORPS OF ENGINEERS *

* * HYDROLOGIC ENGINEERING CENTER *

* * 609 SECOND STREET *

* * DAVIS, CALIFORNIA 95616 *

RUN DATE 27JAN0S TIME 10:00:05 * * (916) 756-1104 :
* *

* * *

*
*
*
*
*
*
*

**-k***‘k*******‘k****************‘k******* ********‘k******‘k*********************



PEAK FLOW AND STAGE (END-CF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIC ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TC PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.56 1.00
HYDROQGRAPE AT
+ G-1 .08 1 FLOW 5. s0.
TIME 6.17 6.17
RCUTED TO
+ G2 .08 1 FLOW 4. 30.
TIME 6.58 6.25
HYDROGRAPH AT
+ G-2 .04 1 FLOW 12. 45.
TIME 6.17 6.08
ROUTED TO
+ G3 .04 1 FLOW 12. 44,
TIME 6.33 5.25
HYDROGRAPH AT
* G-3 .18 1 FLCW 50. 200.
TIME §.17 6.17

3 COMERINED AT

+ DPG3 .28 1 FLOW 57. 278.
TIME 6.25 6.25

ROUTED TOQ

+ G5 .29 1 ELOW 55. 277,
TIME 6.33 6.25

HYDROGRAFH AT
+ G-5 .15 1 FLOW B3. 243.
TIME .17 65.17

2 COMBINED AT
+ DPG .45 1 FLOW 129. 502.
TIME 6.17 6.17

*** NORMAL END OF HEC-1 ***
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* FLOOD HYDROGRAPH PACKAGE (HEC-1)

*

=

4§

* U.5. ARMY

CORPS OF ENGLNEERS *

* JUN 1993 * * HYDROLOGIC
ENGINEERING CENTER *

* VERSION 4.1 : * * 603
SECOND STREET *

* * * DAvVIs,
CALIFORNIA 95616 *

* RUN DATE 2IMAY04 TIME 15:11:47 * * (916}
7561104 *

* * *

*

'k*.l-*******&*****'{'*:&****1—**:&***********i'*-k*
‘l‘*‘k*****‘k****'&***********i—*—****‘k****i‘**

X HOD 4.4 8.4.4:9.4 KEXXX X
X X X X X o4
X X X X X
KEXBHRY  R¥EHX X i8.5.4.0.4 X
X X X X X
X X X X X X
X LD $.4.4.5.9.4 4 HEKHKH XK

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB,
ABC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
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 OUTELOW SUBMERGENCE r SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGE

FREQUENCY,
DS3:READ TIME SERTES AT DESTRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFLLTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC~1 INPUT
PAGE 1
LINE ID....... L 2. 3.0, 4....... [ [P Teeinnn B....... 9....
1 D Wolf Ranch master Development Drainage Plan
2 D H AND J Basins developed conditions PN 03094
3 ip S~-year and 100 Year, 24 hr Type IIA Storm FN hjbas-f.dat
*DIAGRAM
4 ir 5 0 b 300
5 I0 4 a
6 JrR PREC .56 1.0
7 KK H-1
8 KM RUNOFF FROM SUB-BASTN R-1
9 BA .0370
1Q IN i5
11 PB 4.4
12 PC 0.0000 0.0005 0.0015 0.0030 0.0045 0.0060 0.0080 0.0100 0.0120 Q.
13 PC 0.0165 0,0188 0.0210 0.0233 0.0255 0.0278 ©0.0320 0.03290 0.0460 0.
14 PC 0.0600 0.0750 0.1000 0.4000 0.7000 0.7250 0.7500 0.7850 0.7800 0.
15 PC  0.8000 0.8100 0. 200 0.8250 0.8300 0.8350 0.8400 0.8450 0.8500 0.
16 PC 0.8600 0.863g 0.8675 0.8713 0.8750 0.8788 0.8825 0.8863 £.8900 o.
17 PC 0.8975 0.9013 0.9050 0.9083 0.9115 0.9148 ©0.9180 0.9210 0.%240 0.

AND

STYLE

0143
0530
7900
8550
8938
8270



PC

0.9390

0.9325 0.9350 0.9375 9.2400 00,9425
19 PC  0.8550 0.9575 0.9800 0.9625 0.9650 0.98675
20 PC  0.9800 0.9813 0.9825 0.9838 0.9850 0.9363
21 PC  0,9925 0,9938 0.9950 D.9%3 0.9975 0.9%988
22 LS o] 73
23 D 0.10
24 KK H-2
25 KM RUNOFF FROM SUB-BASIN H—2
26 BA 0700
27 Ls 0 13
28 uD .20
29 KK J-1
30 KM RUNOFF FROM SUB-BASTN J-1
31 BA 0250
3z LS 0 79
33 up .10
34 KK J-2
35 KM RUNOFF FRCM SUB-BASIN J-2
36 BA 0530
37 LS 4] 7
38 uD .15
39 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V] ROUTING {--=>) DIVERSION OR PUMP FLOW
NO. {.} CONNECTOR {<--~) RETURN OF DIVERTED GR PUMPED FLOW
7 H-1
24 . H-2
23 J-1
34

(**%) RUNOFF ALSO COMPUTED AT THIS LOCATION
l*************************************’****

***i********f:k****'ﬁ********‘k*******'kir‘k-k

*
*

* FLOOD HYDROGRAPH PACKAGE

CORPS OF ENGINEERS *
* JUN 1998
ENGINEERING CENTER  +
* VERSTON 4.1
SECOND STREET *
*
CALTFORNIA 95616 *

(HEC-1}

L3

* RUN DATE 2IMAY04  TIME 15:11:47 *

T56-1104 *
*

*

*

‘.k****k********************‘Aﬂk****i‘****":***

i‘*S‘-—************k************‘k‘k***:’r‘k**‘k*

J-2

0.9450
0.9700
0.9875
1.0000

Wolf Ranch master Developrent Drainage Plan
H AND J Basins developed conditions

B-year and 100 Year,

PN 03094

0.9475
0.9725
0.9888

0.5500 0,.9525
0.9750 ©.9775
0.9900 0.9913

U.8. ARMY
HYDRCLOGIC
609
DAVIS,

(916}

24 hr Type IIA Storm FN hjbas-f.dat



5 10 OUTPUT CONTROL VARIABLES

IPRNT 4 PRINT CONTROL
ipLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NOQ 300 NUMBER OF HYDROGRAFH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION INTERVAT -G8 HOURS

TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ’ ACRE-FEET
SURFACE AREA - ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTE-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.56 1.00

dhhd kdkk Rdkk Ak Fhdk dkkd kdk kkdk b kkd kdd wdkd Lk dkw Hkk wdd kkk Wk R kR d ok kd Wk dkdk kkk kww kkk khkw hkk  kkd

TRk REY dekk wdkd wad

Ebhkddh kb dkdd

* %
RATIOS APPLIED TO PRECTPITATION

OPERATION STATION - AREA PLAN RATIO 1 RATIO 2
.bh6 1.00

HYDROGRAPH AT
+ H-1 .04 1 FLOW i7. 63.
TIME 6.00 6,00

HYDROGRAPH AT
+ H-2 .07 1 FLOW 25, 26,
TIME 6.08 5,08

HYDROGRAPH AT
+ J-1 .03 1 FLOW 19, 53.
TIME 6.00 .00

HYDROGRAPH AT
+ J-2 .05 1 FLOW 30. 82,
TIME 6.08 6.08

*¥¥ NORMAL END OF HEC-1 #++



: ' HEC-1 INPUT & GUTPUT
DEVELOPED CONDITIONS WITH DETENTION



H*********%***********#******#********#***

w *
*  FLOOD HYDROGRAPH PACKAGE (HEG-1)  *
* JUN 1998 *
* VERSION 4,1 *
* -
* RUN DATE  11FEBOS TIME 10:13:10 *
* *
*ﬂ..k#******************************#******

**#*********************#****4*********

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* {316) 756-1104 *
* *
* *

+***********#********»*********%*****

A Uﬁ.ﬁ N

% X OXXXXKXX  XNKXX X
X X X X X XX

X X % X X s il
XXAHKKE  XKAY X XXXEX X -

X X X ¥ %

X X X X X X

X X XKAKKKK KKK XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS
THE DEFINITIONS OF VARIABLES —RTIMP— AND -RT
THE DEFINITION OF -AMSKK-
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,

ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.

OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

IOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-5TYLE INPUT STRUCTURE.
THIS IS THE FORTRAN77 VERSION
SINGLE EVENT DAMAGE CALCULATION, DS5:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC~1 INPUT PAGE 1
LINE IDh...... e 2 B e B BT B B~ B X
1 iDp Wolf Ranch, Master Developed Drainage Plan pn 03094
2 I A Basins, future development condition w/detenticn a-det.dat
3 ID 5-year and 100 Year, 24 hr Type IIA Storm
*DIAGRAM
4 T 5 0 0 300
5 I0 5 0
6 JR PREC .56 1.0
7 KK A-1
g Ky RUNOFF FROM SUB-BASIN A-1
g Ba .060
10 IN 15
11 FB 4.4
12 PC 0.0000 0.0005 ©0.0015 0.0030 0.0045 0.0060 0.0080 0.0100 0.0120 0.0143



LINE

KK
KM
BA
LS
uD
KK
RD
KK
BA
L3
up
KK

HC

ID

KK
RD
KK
BA
Ls
UD

EK
M

0.0165 0.0188 0.0210 0.0233 0.0255 0.0278 0.0320 0.03%0 0.0460 0.0530
0.0800 0.0750 0.1000 0.4000 0.700C 0.7250 0.7500 0.7650 0.7800 0.7900
0.8000 0.8100 0.8200 0.8250 ©0.8300 0.8350 0.8400 0.8450 0.8500 ©.8550
D.8600 0.8638 0.8675 0.8713 0.8750 0.8788 0.8825 0.8863 0.8900 0.8938
0.8975 0.9013 0.9050 0.2083 0.9%115 0.9148 0.9180 0.9210 0.924C §.9270
0.9300 0.9325 0.935C 0.9375 0.%400 0.9425 0.9450 0.%475 0.8500 0.9525
0.9550 0.9575 0.9600 0.9825 0.8650 0.9675 0.9700 0.%725 0.9750 0.9775
0.9800 0.9813 0.9825 0.9838 0.9850 0.9863 0.9875 0.9888 0.9900 0.9913
0.9925 0.9938 0.995C 0.9963 0.5975 0.9888 1.0000
0 61
292
A3
ROUTE FLOW FROM SUB-BASIN A-1 TO DP A3
3500 .021 0.04 TRAP 10 4
A-4
RUNOFF FROM SUB-BASIN A-4
.0861
0 77
0.21
a4
ROUTE RUNQFF FROM A-4 TO TO DP A3
450 .02 .013 CIRC 3.5
a-3
RUNOFF FROM SUB-BASIN A-3
L1500
0 73
.221
DPA3
DESIGN POINT A3 COMBINE RUNOFF FROM SUB-BASIN A-3, A3 AND A4
3
HEC-1 INPUT
...... 2 - S - - I
neé
ROUTE FLOW FRCM DP A3 TO DP Ab
1550 .016 - 0.04 TRAP 10 4
A-11
RUNOEF FROM SUB-BASIN A-11
.081
0 76.3
.19
All

ROQUTE SUB-BASIN A-11 TO DP &8

PAGE 2



LINE

84
85

87
g8

S0

RD
KK
BA
Ls
KK
HC
XK
RD
KK
BA
Ls
up
KK
KM
HC
EK
RD
KK
BA
LS
UD

KK

HC

iD

KK

RD

KK

B2
LS

1400 .02 .013 CIRC 3.5

-8
RUNOFF FROM BASIN A-8
.078
0 84.1
.250
DP A8
COMBINE RUNOFF FROM 5B A~§ AND All
2
BB
ROUTE FLOW FROM SUB-BASIN A-8 TO DP A7
1100 .02 .013 CIRC 4.5
B-7
RUNOFF FROM SUB-BASIN A-7
L0500
o} 77.5
.172
DE A7
COMBINE RUNOFF FROM SUB-BASIN A-7 AND A8
2
a7
ROUTE FLOW FROM DP A7 TO DF A6
800 0.02 0.013 CIRC 5
A-6
RUNOFF FROM SUB-BASIN A-6
L037
0 79
.21
DPAG
PESIGN POINT A6 COMBINE RUNOFF FROM SUB-BASIN A-6, A5 AND A7
3
HEC-1 INPUT
..... I B DY DU SRR -
A5
ROUTE FLOW FROM DESIGN BOINT A6 TO DP A5
2200 L0121 .04 TRAP 10
A-9
RUNOFF FROM SUB-BASIN A-9
L0673 ’
0 77.1

PAGE 3



g1 ub L2863

92 KK AS

23 KM ROUTE FLOW FROM SUB~BASIN A-9% TO DESIGN POINT AS

24 RD 500 .02 .0le CIRC 3.5

95 KK A=5

96 KM RUNOFF FROM BUB-BASIN A-5

87 Ba 21114

g8 L 0 71.€

29 jop} .209

100 KK DPAS

101 KM DP A5 COMBINE RUNOFF FROM SUB-BASIN A~5, A5 AND A9 THIS IS INFLOW
102 KM TO DETENTION BASIN A

103 HC 3

104 KK DBA

105 KM ROUTE DP A5 THROUGH DETENTION BASIN A

106 RS 1 ELEV 100

107 3V 0 4 10 25 45 60

108 SE 100 102 104 106 i08 110

109 SQ 0 10 35 80 180 500

110 KK AlQ

111 KM ROUTE FLOW FROM DESIGN FOQINT A5 TO DESIGN POINT A
112 RD 720 021 .04 TRAP 15 4
113 KK A-10

114 M RUNOEFF FROM SUB-BASIN A-10

115 BA L0096

il6 L3 0 7%.6

117 uD .231
118 KK DPA
119 KM DESIGN PCINT A COMBINE RUNOFE SUB-BASIN A-10 AND 210
120 HC 2

121 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE {V} ROUTING {-—->) DIVERSION CR PUMP FLOW
NO. {.) CONNECTCR {<—-—-) RETURN OF DIVERTED OR PUMPEDR FLOW
7 a-1
v
v
24 A3

27 . A-4



32

35

40

43

26

51

54

59

62

65

70

73

76

81

84

87

92

v

A4

J2) 7 N
v
v
A6

A-11

v

v

all

DP AB

v

v

A8

op A7

v

v

A7

DPAE. cuvvinnens
v
v
A5

A-2

v

v

A9



25 . : A-5

100 BBAS . e e e

v
v
104 DBA
v
v
110 AlD
113 . A-10
118 DPA...........:

(***) RUNCFF ALSO COMPUTED AT THIS LOCATION

1******************:}:**********************

* *
*  FLODD HYDROGRAPH DACKAGE {(HEC-1)  *
* Jun 1998 *
* VERSION 4.1 *
* *
* RUN DATE 11FEBD5 TIME 10:13:10 *
L3 -
P R A R AR T E TR S EE LT E LS e

Wolf Ranch, Master Developed Drainage Plan pn 03094
B Basins, future development condition w/detenticn a-det.dat
S5-year and 100 Yeer, 24 hr Type IIA Storm

5 10 QUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 0.

T HYDROGRAPH TIME DATA

NMIN 3

IDATE 1 0

ITIME 0000

NQ 300

NDDATE 2 0

NDTIME 0055

ICENT 18

COMPUTATION IMTERVAL

PRINT CONTROL
FLCT CONTROL
HYDROGRAPE PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPE ORDINATES

ENDING DATE
ENDING TIME

CENTURY MARK

.08

HOURS

R R s L R A R R TR L kb

* *
* U.S. RARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* {916) 756-110¢4 *
* *
* *

P e E R LR bk b L bl b



TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VCLUME ACRE-FEET
SURFACE ARREA RCRES
TEMPERATURE DEGREFEZ FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER QF PLANS
JR MULTI-RATIO OPTICN
RATIOS OF PRECIPITATION
.56 1.00

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

RATIOS APPLIED TC PRECIPITATION

CPERATION STATIOW AREL PLAN RATIO 1 RATIO ¢
.56 1.00

HYDROGRAPH AT
+ A-1 .06 1 FLOW 3. 32,
’ TIME 6.25 6.17

ROUTED TO

+ A3 .0e 1 FLOW 3. 31.
TIME 6.75 6.42

HYDROGRAPH AT

+ A-4 .09 1 FLOW 42, 137.
TIME 6.08 6.08

ROUTED TO

+ a4 .09 1 FLOW 41. 136.
TIME 6.08 6.08

HYDROGRAFH AT
+ A-3 .15 1 FLOW 49, 124.
TIME 6.17 4.0B

3 COMBINED AT
+ DPL3 .30 1 FLOW 89. 330.
' TIME 6.17 5,08



+

+

o+

+

+

+

+

+

o

b

+

+

+

RQUTED TO

HYDROGRAFH AT

ROUTED TO

HYPROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPFH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

AB

A=11

All

DP A8

AB

DP A7

A7

DPAG

AS

.30

.08

.08

.08

.16

.16

.05

.21

.21

.04

.54

.54

.07

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

88.
6.17

40.
6.08

37.
6.08

38.
6.17

94.
£.08

24,
6.17

28.
6.08

119.
6.08

117.
6.17

21.
6.08

225.
5.17

221.
6.25

29.
6.17

322.
6.17

131.
6.08

128.
€.08

154.
6.08

282.
6.08

276.
6.08

87.
6.08

364.
6.08

359.
6.08

64.
6.08

723.
6.08

713.
6.17

96,
6.17



ROUTED TO
+ AS

HYDROGRAPH AT
+ A-5

3 COMBINED AT

+ DPAS
ROUTED TO

+ DBA
ROUTED TOC

+ ALO

HYDROGRAPH AT
+ A-10

Z COMBINED AT

+ DFA

1
*** NORMAL END OF HEC~1 ***

.07

.11

.72

72

72

.01

.73

1 FLOW 29. 95.
TIME 6.17 &.17
1 FLOW 33. 139.
TIME 6.17 6.08
1 FLOW 273. 935.
TIME 6.25 6.17
1 FLOW 36 137.
TIME 7.25 6.92
** PERK STAGES IN FEET **
1 STAGE 104.05 107.14
TIME 7.25 6.82
1 FLOW 36. 137.
TIME 7.25 7.00
1 FLOW 5. l6.
TIME 6.08 6.08
1 FLOW 37. 138.
TIME 7.17 6.92
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*
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*

FLOOD HYDROGRAFH PACKAGE
JUN 1a88
VERSION 4.1

RUN DATE 24JANGS  TIME

e T T T T T T L L R L L L L E ity

(HEC-1)

14:10:18

*
+*
+
w
*
*
*
*

X W ENMREX WEERX X
X X X X KX
X X X ks X
AR R kY KREXR X
X A 4 X X
X X X X X X
X A 4.0.0.9:9.0.4 RHEXR ARR

:lf******4.—-’:*‘k****'****zlr#**‘ksk**************

4 *®
* U.&. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGIMEERING CENTER *
* 6092 SECOND STREET ¥
" DAVIS, CALIFORNIA 9561¢ *
* (916} 7BE-1104 *
3 *
e &

*******4,*****-&—****#***w-.k***w*k*******

THTS PROZRAM REPLACES ALL FREVIOUS VERSIONS OF HEC-1 KNMOWN AS HEC1 (JaN 73), HECLGS, HECLDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR-

THE TEFINITION OF -BMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEF 81.
NEW OFTIONS: DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STRAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND RMPT I :
KINEMATIC WAVE: NEW FIMITE DIFFERENCE ALGORITHM

HEC-1 IHPUT

LINE Do .u-n. lovieans Zeriiian T T - TN Givennnn Tavaanns 9.
1 D Wolf Ranch Master Development Drainage Plan pn 03024
2 D E pbasins futurs development condition with Jdetention
2 iD S-year 'and 100 vear, Z24hr Type I1IA Storm fn:eddet.dst

*DIAGRAM .

4 IT 5 ! 0 300

5 IO 5 n
g JR PREC .56 1.0
7 KK E-1
8 KM RUNOFF FOR SUB-BASIM E-1

] BA L0403
10 IN L5
11 PR 4.4

12 PC

0.0000 (LH00S  .00LE  0.0030 0.0045 0.0060 0.0080 0.0100

HAVE CHANGED FROM THOSE USED WITH THE 1273-8TYLE INPUT STRUCTURE.

THLS IS THE FORTRANT7 VERSION

NFILTRATION

PAGE 1

0.0120 0.0143

ﬁq vl A2




=
EN

15

S S e
W P51 DwWp m A

B
oo

-~ o

) o Lo o
L)

G

N SN
[RV IR e

LINE

KK
KM
RD

KK

BA
Lg
4]}

KK
i
RD

KK
M
BA
Ls
uo

KK
KM
HC

ID

KK
K
RD

KK
KM
BA
Ls
D

KK
KM

0
al
{

0.
a.
0.
0.
0.

o

L0185 0.0188 0.0210 0.0233% C.0255 0.02Z78
L0600 0.0750  0.1000  0.4000 D.7000  0.7250
L8000 0.9100 0.8200 0.8250 D.B8300  0.8350
8500 0.8%38 0.8675F 0.B713 0.8750 0.8786
875  0.9013 0.9050 0.2083 0.9115 0.9148
8300  0.9325 0.933) 0.3375% 0.9400 0.9%42%
9550 0.95%75 D.9600 0.9625 0.9650 00,9575
g%00  0,.9B1% 0N.2R25  0.2838 0, 9850 00,0863
L9923 0,938 0.9950 0.2963 0,975 ©0,998%
o} 81,8
L1450
EB
ROUTE FLOW FROM SUB-BASIN E-1 T¢ DE EB
360 0.010 L0358 TRAP 10
E-6
RUNOEF FROM SUB-BASIN E-6
L0478
0 79
.181
E&
ROUTE FLOW FROM SUB-BASIN E-6 TO DB E&
1450 010 L013 CIRC 3
E~B
RUNGOFE FROM SUB-BAYIN E-5
L0400
8] 79
.1li@
DFES
DESIGN POINT E5 CCOMBINE RUNCFF FROM SUB-RASIN
3
HEC-1 INPUT
T - S S doviiin. Boeenn- &
E2
ROUTE FLOW FROM DESIGN POINT ES TO Dp EZ
1850 . 010 .13 CIRC 4.5
E-2
RUNOFF FROM SUB-BAZIN E-Z
L0520
o 79
134
DpE:

DESIGH POINT EZ COMBINE RUNOFE FROM SUB-BASIN

0.0320 ©£.0380
0.7500 0.7650
©0.8400 0.8450
0.8325 0,B863
0.9180 0,9210
G.9450 ©0.9475
0.9700 0.9725
0.9875 0.9888
1.0000
;
E-5, E6 AND ES
....... Teiin...8
E-2 AND B2

-0480
.r8ne
L8500
LB800
. 9240
L9500
L9780
-2900

[ B )

(o ale el

o

. 0530
L7900
. 8350
.8238
L8270
. 9525
L9775
L9913

[ o i w Y o B B ¥

L]

PAGE
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IMEPUT
LINE

e,

7

27

O & (G [81]
W ~1 P LAk [¥1)

oy Or O1
= W

73
74
75
76
77
14
75
g0
81

(V)

(-}

KK
KM

L
uD

KK
KM
RD

KK

BA
Ls
UD

KK
k3
HC

KX
KM
HC

KK
KM
KM
R&
20
SE
SR
SE
a2

2

D-1
SUB-BRIIN D-1

L0682
0 78.1

.180

D2
RCUTE RUNQFF FRQM SUB-BASIN D-1 TO DF D2
1230 .01 Q13 CIRC 4.5

D-2
RUNQEF FROM SUB-BARSIN D-2
L0386
0 73
.119

DPDZ
COMBINE RUNOFF FRGM SUB-BASIN D-2 AWD DF D2

o
“

DPE~D
COMBINE RUNQFF FROM DP DZ AND DE EZ
-

L

DEE~D
DETENTLON BAZIN E-D
THIS QUTELOW FROM DETENTION BASIN E-D

1 ELEV -1

0 2.2 11l 15 105.2 162.8 179.9
5952 69B4.25 6954.5 6356.33 6957 6958 &959

0 1.5 2.08 3.04 3.59 3.806 9
G8E2 6953 &05d G955 6957 6952 GOED

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

CCHNECTOR

E-

n =

in

E&

{~-->) DIVERSION OR FUMP ELOW

{<--—) RETURN OF DIVERTED OR PUMPED FLOW

509
8960

5961



(V7]
{n

10

43

&2

57

73

(#+%] RUNGEF ALSC COMPUTED AT THIS LOCATICN

llhg’r‘.‘:!\'****‘."kr’!***ﬂr***’****’***wi:-.l'ﬁ‘k*d"k**i-:le*‘.‘f**ﬁ*

-
*

*

FLOOD HYDROSRAPH PACKAGE

RUW DATE

JUN 192@
VERSION 4.1

24JRN0OE  TIME

-E“?“.‘f'k**“‘.‘*_{'**‘-‘f“‘f‘k*“:*****W‘v"‘-‘f*"‘***i‘f**’*‘k*1‘9***

*

(HEC-1)

L
*
L3
*
14:10:15 *
*
*

Wolf Ranch Master Develepment Drainage Flan pn 03084
E baszins futures development condition with detention
B-year and 100 year, 2dhr Type ILA Storm fr:eddet.dat

******#***********k***#***********ﬁ****

A
* .S. ARMY CORFS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 60% SECOND STREET i
* pAYIS, CALIFCRNIA 9B6le *
* {916) T56-1104 *
- 4
* *

**:‘f-k‘k*‘k**#*****t‘:***ﬂr*-}r***-&::‘:t“k'-k-k'k*'if*'l-k



IO QUTPUT CONTROL VARIABLES

o

IERNT 5 PRINT CONTROL
ITLOT 0  BLOT CONTROL
QSCAL 0. HYDRCGRAFH FLOT BCALE
IT HYDROGRAPH TIME DATA
WMIN 5 MINUTES IN COMPUTATION IMTERVAL
IDATE 1 I STARTING DATE
ITIME oDor  STRRTING TIME
M 200 NUMBER OF HYDROGRAEH ORDINMATES
MODATE 2 0 ENDING DATE
NDTIME 0055  EMDING TIME
' ICENT 12 CEMTURY MRRK
COMPUTATION INTERVAL .8 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

CRAINMGE BREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATTON FEET
FLOW CUBIC FEET PER SECONMD
STORAGE YOLUME ACRE-FEET
SURFACE ARER ACRES
TEMPFERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OFTICH
NFLAN 1 NUMBER OF PLANE
JR MULTI-RATIO OPTION
RATIQS OF PRECIPITATION
. B6 1.00

PEAK FLOW AND STAGE (END-OF-FERIOD) SUMMARY FOR MULTIPLE FLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBLC FEET EER SECOND, AREA IN SQUARRE MILES
TIME TO PEAK IMN HOURS

RATICS AREPPLIED TC PRECIFITATION

DPERATICHN STATTON AREA  FLAN RATIO 1 RATIO 2
! .56 1.00

HYDROGRAFH AT

+ BE-1 .04 1 ELOW 3z, 86.
TIME 5.08 6.00

ROUTED TC
+ E5 .04 1 FLOT 31, 3.

TINME 5.04 6.08



HYDROGRAFH AT
IR

ROUTED TC
+

HYDROGRAFH AT
+

3 CCMBINED AT

ROUTED TO
+

HYDROGRAPH AT
-+

2 COMBINEDR AT

HYDROGRAFH AT
+

ROUTED TO
+

HYDDROGRAPH AT
+

2 COMBIMER AT

2 CCMRIMED AT

ROUTED TO
+

o1

~f

DFES

E-2

DPEZ

D1

DPDE

DFE-D

DEE-D

.05

.04

.08

.18

.06

L06

.04

ha
[ui}

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

EFLOW
TIME

FLOW
TIME

116.
.08

36,
5.0

4.
.08

15.
G.08

42.
5.08

Les.

13-
T.17

B37.
5.08

85.

82.
45.00

241.
5.08

160,
5.08

456.
5.08



%% PEAK STRSES IM FEET **
1 STAGE G325.24 EB957.78
TIME 7.17 .33

fokd NORMAL EHT OF MEC-L ¥



l***************************************** ok ko kddh kbR kkkkd Ak hhhhF kg hrkhdrhdkdhdk

* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSICN 4.1 * * 60% SECOND STREET *
* * * DAVIS, CALIFORNIA 956156 *
* RUN DATE 14FEBOS TIME 13:10:37 > * {916) 756-1104 *
* * * *
R R R R R 2 E R LR R L E R o ok b ***************************************

X N HXXHXXX EXXXX b4
X X X X X XX
X X X X X
KERXKAK XXX X KEXXX X
X X X X X
X i X X X X
Xz X KXHXHXX XXXKX XXX

THIS PROGRAM REFLACES ALL PREVIOUS VERSIONS OF HEC-1 KNCWN AS HECl {JANW 73), HEC1GS, HEC1DB, AND HECLEW.

THE DEFINITIONS OF VARIABLES -RTIMP- ZND -RTICR- HAVE CHANGED FROM THOSE USED WITH THE 19273-8TYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK~- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEF 81. THIS IS THE FORTRANT7 VERSION
NEW OPTIONS: DAMBREAZK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 1L0OSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... l..venn. 2.0 C IR ... ... [ IR Buvironn Tiviinns 8. ... = I 10
1 D Wwelf Ranch Master Development Drainage plan
2 D F-Basins future developed condition with detention PN 03094
3 h S5-year and 100 Year, 24 hr Type IIA Storm FN: f£-DET.dat
*DIRGRAM
4 IT 5 0 0 300
5 Io 5 0
6 JR FREC .56 1.0
7 KK F-8
g KM RUNOFEF FOR SUB-BASIN F-B
9 BA L0620
i0 Iw 15
11 PB 4.4

1z BC 0.0000 0.0005 0.0015 0.0030 0.0045 C.0050 0.0080 0.0100 0.0120 0.0143




LINE

FC
PC
PC
PC
PC
PC
PC
PC
LS
UD
KK
RD
KR
Ba
LS
UuD
KK
RD
KK
BA
Ls
up
KK

KM
HC

io

KK
RD
KK
BA
LS
UD

KK

0.01653 0.0188 0.0210 0.0233 0.0255 0.0278 0.0320 0.0390 0.0460
0.0G600 ©.0750 0.1000 0.4000 0.7000 0.7230 0.7560 0.7650 0.7800
0.8000 0.8100 0.8200 0.8250 0.8300 0.8350 0.8400 0.8450 0.8500
0.8600 0.8638 0.8675 0.8713 0.8750 0.8788 0.8825 0.8863 0.BL200
0.897% 0.%013 0.9050 0.9083 0.9115 0.9148 0.2180 0.8210 0.9240
0.9300 ©0.9325 0.9350 0.9375 0.92400 0.9425 0.8450 0.8%475 0.9500
0.9550 0.8575 0.9600 0.9625 0.9650 0,9875 0.8700 0.9725 0.9750
0.9800 ©.9813 0.9825 0.9838 0.9850 0.9863 0.8875 0.8888 0.9%00
0.9925 0.9938 0.929850 0.89%63 0.9275 0.9988 1.0000C
0 71.5
0.22
RF-§
ROUTE FLOW FROM SUB-BASIN F-8 TO DETENTION BASIN DB 19
1800 0.037 0.04 TRAP 13 !
-1
RUNCFF FOR BASIN F-1
L1659
o} 61
.20
RF-9
ROUTE FLOW FROM SUB~BASIN F-1 TO DESIGN POINT F$
700 0.037 0.04 TRAP 10 8
F-9
RUNOFF FOR BASIN F-9
0430
o 70
.16
DPF2
COMBINE FLOW FRCM SUB-BASIN F-9 AND RF-9
2
HEC-1 INPUT
....... AP - N SR SO SO - SO Ay R
RF-13
ROUTE FLOW FROM DESIGN POINT DP F9 TO DETENTION BASIN DB 19
2000 0.018 0.04 TRAP 20 4
F-19
RUNOFF FOR BASIN F-19
L1020 .
o] 73.2
.19
DPF19

COMBINE FLOW FROM SUB-BASIN F-19, RF-8 AND RF19

L0530
L7900
.8550
.8938
.8270
. 8525
L8775
L9913

QOO OO OO0

PAGE 2



LINE

KM
HC

KK
KM
RS
5V
SE
£Q
KK
RD
KK
BA
Ls
uD
KK
KM
RD
KK
KM
BA
LS
uD
KK
KM
HC
KK

RD

ID

KK
BA
uD
KK

RD

THIS IS INFLOW TO DETENTION BASIN F-1%9
3

DEFlS

ROUTE DEF19 THROUGH DETENTION BASIN F19
THIS OUTFLOW FROM DETENTION BASIN F-19
1 ELEV 7140
0 1 4 11 23.5 41
7140 7142 7144 7146 7148 7150
0 10 55 100 200 300
RF-22
ROUTE FLOW FROM DESIGN POINT DPFlS TO DESIGN POINT F22
1800 0.033 0.04 TRAP 20 3
F-2z
RUNOFF FOR BASIN F-2
.0424
0 61
.19
RF-10
ROUTE FLOW FROM SUB-BASIN F-2 TO DESIGN PQINT F10
850 0.059 0.04 TRAP it 6
F-10
RUNQFF FOR BASIN F-10
.018¢
0 67
.15
DFF10
COMBINE FLOW FROM SUB-BASIN F~1C AND RF10
2
RE-18A
ROUTE FLOW FROM DESIGN PQINT DP F10 TO DETENTION BASIN DB 18
1800 0.050 .04 TRAF 15 4
HEC-1 INPUT PAGE 3
....... 3 DU ST SO S ey P . P R Rt
F-3
RUNQFF FOR SUB-BASIN F-3
.0942
0 61
.22
RF-11
ROUTE FLOW FROM SUB-BASIN F-3 TO DESIGN POINT F11
950 0.038 0.04 TRAP 10 6



100
10l
102

103
104
105
106
107

108
109
110

111

116

118

119
120
121
122
123

LINE

124
125
126

127
128
129

KK
BA
LS
KK
HC
KK
RD
KK
BA
LS
uD
KK
RD
KK
BA
L5
uD
KK
RD
KK
KN
BR

LS
UD

ID

KK
EM
HC

KR
KM
RD

F-11
.0460
0

17
DPF1l
2
RF-18
1600
F-4
.2681
0

.28
RF-12
L1150
F-5
.1073
0

.34
RF-12A
1600
F-12
.05%0

.20

DPFlZ

3

RF-17

1600

RUNOFF FOR SUB-BASIN F~11

68.2

COMBINE FLOW FROM SUB-BASIN F-11 AND RF-11

ROUTE FLOW FROM DESIGN POINT F11 TO DETENTION BASIN DB 18

0.028

0.04

TRAFP

RUNOFF FOR SUB-BASIN -4

61

15

4

ROUTE FLOW FROM SUB-BASIN F-~4 TO DESIGN POINT Fl2

0.044

0.04

TRAP

RUNOFF FOR SUB-BASIN F-5

61

10

6

ROUTE FLOW FROM SUB-BASIN ¥-5 TO DESIGN POINT Fl2

0.035

0.04

TRAF

RUNMQOFF FOR SUB-BASIN F-12

HEC-1 INPUT

10

6

COMBINE FLOW FROM SUB-BASIN RF-12 RF-1ZA, AND F-12

ROUTE FLOW FROM DESIGN POINT F-12 TO DETENTICN BASIN DB 18

0.020

0.04

TRAP

15

4

PAGE

4



130
131
132
133
134

135
136
137
138
139

140
141
142
143
144

145
146
147

148
149
150
151

152
153
154
155
158
157
158

159
160
16l

162
163
164
165
166

LINE

167
168

KK

BA
LS
uD

KK
KM
BA
LS
uD

EK
KM
BA
L3
uD
KK

RD

EK

B2
Ls
up

iD

KK

F=17
RUNOFF FOR SUB-BASIN F-17
.0380
v} 60.1
.21
F-18
RUNOFF FOR SUB-BASIN F-18
0seo
0 73.1
.21
=16
RUNOFF FOR SUB-BASIN F-1i6
.0270
0 72.8
.21
RF-156
ROUTE FLOW FROM SUB-BASIN F-16 TO DETENTICN BASIN DB 18
600 0.020 L0113 CIRC 2
DPF18 '
COMBINE FLOW FROM SUB-BRSINS F-18, F17, RF-1B8A, RF-18, RF-17, AND RF-16
THIS 15 INFLOW TO DETENTION BASIN F-18
&
DBF18

ROUTE DPF18 THROUGH DETENTION BASIN F-18
THIS IS OUTFLOW FRCM DETENTION BASIN F-18
1 ELEV 7140
0 1 4 11 23.5 41
7140 7142 7144 7146 7148 7180
0 10 55 100 200 300
RE-224
ROUTE FLOW FROM DESIGN POINT DPFL8 TO DESIGN POINT F22
1800 0.027 0.04 TRAFP 10 5
F—22
RUNOFF FQR SUB-BASIN F-22
L0640
0 64.1
.21
HEC-1 INPUT PAGE 5
....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10
DPF22Z

COMBINE FLOW FROM SUB-BASIN F-2Z, RF-2Z AND RF-22A



189

1706
171
172

173
174
175
176
177

178
178
180

181
182
183

184
185
186

187
188
189
150
191

192
193
194

195
186
197
198
199

200
201
202
203
204

205

208
207

LINE

HC
KK
KM
RD
KK
Ba
L8
uD
XK
RD
KK
HC
KK
RD
KK
KM
BA
LS
uD
XK
RD
KK
BR
LS
up
KK
BA
Ls
up
KK

RD

3
RF-27
ROUTE FLOW FROM DESIGN POINT DPF22 TO DESIGN BOINT F27
3700 0.020 0.04 TRAP 50 3
F-26
RUNOFF FOR SUB-BASIN F-26
.0520
0 79
.18
RF-Z6R
ROUTE FLOW FROM SUB-BASIN F26 TO DESIGN PQINT F27
1150  0.020 013 CIRC 2
DEF27
COMBINE FLOW FROM RE-27 AND RE-Z6A
2
RF-27C
ROUTE FLOW FROM DESIGN POINT F27 TO DESIGN POINT F28
1400  0.018 0.04 TRAP 50 3
F-7
RUNOFF FOR SUB-BASIN F-7
.0782
0 61
.19
RF-7
ROUTE FLGOW FRGM SUB-BASIN F-7 TO DESIGN POINT Fid
1200 0.033 0.04 TRAP 10 6
F-14
RUNQFF FOR SUB-BASIN F-14
1290
0 73.0
23
F-6
RUNOFF FOR SUB~BASIN F-6
.0310
o 61
.19
RF-13
ROUTE FLOW FROM SUB-BASIN F-6 TO DESIGN POINT F13
800 0.038 0.04 TRAP 10 6
HEC~-1 INPUT PAGE
....... A U NS’ SN SUDUUAUUNY - TN SRR - S - S £



208 KK =13

209 KM RUNOFF FOR SUB-BASIN F=~13

210 BA .0140

211 LS 0 6l

212 un .14

213 KK DPFi3

214 KM COMBINE FLOW FROM RF-13 AND F-13

21% HC 2

216 KK RF-14

217 KM ROUTE FLOW FRCM DESIGN POINT ¥13 TO DESIGN FOINT F14
218 RD 3600 0.027 0.04 TRAP 20 6
219 KK Drrl4

220 KM COMBINE FLOW FROM RF-7, F-14, AND RF-14

221 HC 3

222 KX RF-25

223 KM ROUTE FLOW FRCM DESIGN POINT Fl4 TO DESIGN POINT ¥25
224 RD 2600 0.023 0.04 TRAF 20 6
225 KK F-25

226 KM RUNOFE FOR SUB-BASIN F-25

227 BA .0890

228 LS 0 74.1

229 up .28

230 KK DPF23

231 EM COMBINE FLOW FROM RF-25 AND RF~14

232 HC 2

233 KK RF-30

234 KM ROUTE FLOW FROM DESIGN PCINT F25 TO DESIGMN POINT F30
235 RD 200 0.027 0.04 TRAP 20 &
236 KK F-15

237 KM RUNOCFF FOR SUB-BASIN F-15

238 BA .0210

239 LS 0 69._1

240 ub .15

241 KK RF~23

242 KM ROUTE FLOW FROM SUB-BASIN Fl15 TO DESIGN POINT F23
243 RD 1200 0.023 0.04 TRAP 10 3
244 KK F-23

245 KM RUNOFF FOR SUB-BASIN F-23

2486 Ba .0310

247 LS 0 73.0



248

LINE

248
250
251

252
253
254

255
256
257
258
259

280
261
262

263
264
265

266
267
268
269
270

271
272
273

274
275
276

277
278
279
280
281

282
283
284

uD

1D

KK
KM
HC
KR
RD
KK
BA
LE
uD
KK
KM
HC
KK
RD
KK
KM
BA
LS
ub
KK
HC
KK
KM
RD
KE¥
BA
LS
uD
KK

HC

HEC-1 INPUT
...... l.......2.......3.......4...,...5.......6.......7.......B.......9......lD
DPFZ3
COMBINE FLOW FROM RF-23 BND F-23
2
RE~-24
ROUTE FLOW FROM DESIGN POINT F23 TO DESIGN POINT F24
2250 0.026 0.04 TRAP 10 3
F-24
RUNOFF FOR SUB-BASIN F-24
L0890
0 78
.26
DRF24
COMBINE FLOW FROM RF-24 AND F-24
2
RF-30A
ROUTE FLOW FROM DESIGN POINT F24 TO DESIGN EOINT F3C
1100 0.033 0.04 TRAF 10 3
F-30
RUNOFF FOR SUB-BASIN F-30
.0220
0 7.7
.18
DEF30
COMBINE FLOW FROM RF-30, RF-30A AND F-30
3
RF-29
ROUTE FLOW FROM DESIGN POINT F30 TO DESIGN POINT F29
2350 0.027 0.04 TRAP 6 3
F-29
RUNOFF FCR SUB-BASIN F-29
.0250
s} 70
.19
DEPF29
COMBINE FLOW FROM RF-29 AND F-29
2

PAGE 7



285
288
287

LINE

288
289
280
281
292

293
294
295
296
297

298
298
300
301

302
303
304
305
306
307
308
08
31G
311

31z
312
314

315
316
317
318
319

320
321
322
323

KK

RD

ip

KK
KM
BA
s
UuD

KK
M
BA
LS
UD

KK
KM
KM
HC

KK
KM
K
RE
sV
sV
EB
SE
50
80

KK
M
RD

KK
BM
BA
LS
uD

KK
EM
HC
zZ

RF-2B
ROUTE FLOW FROM DESIGN POINT F2% TO DESIGN POINT F28
750 0.015 0.04 TRAP 20 3
HEC-1 INPUT

RUNOFF FOR SUB-BASIN F-28

0 68

RUNOFF FOR SUB-BASIN F-27
.213
0 76.2
.32

DEFZ8
COMBINE FLOW FROM RF-27C, RF-28, F-28 AND F-27
THIS IS INFLOW TO DETENTION BASIN F-28
4

DBFZ8

ROUTE DPF28 THROUGH DETENTION BASIN F-28

THIS I8 OUTFLOW FROM DETENTION BASIN F-28

1 ELEV 6960

0 .74 2.72 £.20 10.81 15.88 21.44 27.56 34.39
50.72 60.39 71.09 82.%1  95.%4 110.43
6960 6962 6964 6966 6968 6270 6972 6974 6976
6980 6982 6084 6986 6988 6990

0 10 55 100 200 300 550 560 570
580 600 610 620 630 640
RF-31
ROUTE FLOW FRCM DPF TO DESIGN POINT F
3500 0.023 0.04 TRAP 20 3
F-31
RUNOFF FOR SUB-BASIN F-31
.0e9
0 61
.24
DP F
COMBINE FLOW FROM RF-31 AND F-31
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

42.08

6978

580

PAGE

8



INPUT

LINE [V} ROUTING {--->) DIVERSION OR PFUMP FLOW
NC. {.} CONNECTOR (¢<---) RETURN OF DIVERTED CR PUMPED FLOW
7 F-8
v
v
24 RE-8
27 F-1
v
v
32 RF-8
35 -9
40 DPFS..vrvecuenn-
v
v
43 RF-18
46 F-19
51 DRELG. .. it i i i a s
v
v
55 DBF19
v
v
62 RF-22
65 F-2
v
v
70 RF-10
73 F=-10
78 DPFLO. .. .iineennn
v
v
gl RF-1BA



g4

g9

9z

a7

100

103

108

111

127

145

F-3
v
v
RF-11
F-11
DPELL. .. ivinvnne
v
v
RF-18
F-4
v
v
RF-12
F-5
v
v
RE-12A
r-12
3
v
v
RE~17
F-17
F-18

F-16

RF-16



152 . DBF18

vV
. v
159 i RF-222
162 . ) F-22
1867 E )= e
v
v
170 RE=27
173 . F-286
v
. v
178 ) RF-26
181 DEFZ7 vuvrvnennnns
v
v
184 RF-27C
187 i F-7
v
. v
192 ) RF-7
185 . . F-14
200 F6
v
. . . v
205 . . . BF-13
208 . ) . ) F-13
213 DEF13 wvvrnrnnnn.
v
v
215 RF-14

21% . I



222

225

241

244

249

255

250

266

271

274

277

v

RE=-25

F-25

DPF25 ....cuuun...
v
v
RF~30

F-15

v

v

RF-23

DPF23

v

v

RF-24

DPF24

v

v

RE-30

DPF30 .iivenennnn.
v
Y
RF-29

F-29

DPFZ29 .. ... ...,

F-24

F-30



285 . RF-28

288 . ) P28
293 . ) i F-27
298 T D
v
v
302 DBF28
v
v
312 RF-31
315 ) F-31
320 DP f...........:

(***}) RUNOFF ALSC COMPUTED AT THIS LOCATION

1**************‘k*‘i‘************************ RS S R EE LR L E LR TR EE LR EEE TR EELE T ]

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1988 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 14FEBOS TIME 13:10:37 * * (916) 756-1104 *
* . * * *
b R e R R L T e Y e T E

Wolf Ranch Master Development Drainage plan
F-Basins future developed condition with detention PN 03094
S-year and 100 Year, 24 hr Type IIA Storm FN: f£-DET.dat

5 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IFLOT 0 PLOT CONTRCL
QSCAL 0. HYDROGRAPH RLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME



NQ 300 NUMBER OF EYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BABE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMFERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER COF PLANS
IR MULTI-RATIC OPTION
RATIOS QF PRECIPITATION
.56 1.00
1
FEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIFLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME T0 PEAK IN HCURS
RATIOS APPLIED TO PRECIPITATICH
OPERATION STATION AREA PLAN RATIC 1 RATIO 2
.56 1.00
HYDROGRAPH AT
+ F-8 .06 1 FLCW 18. 76.
TIME 6.17 .08
ROUTED TO .
+ RE-8 .06 1 FLOW 1B. 74.
TIME 6.25 6,17
HYDROGRAPH AT
+ -1 .17 1 FLOW 10. 110.
TIME 6.17 6.08
ROUTED TO
+ RF~9 .17 1 FLOW 10. 106.
TIME £.25 6.17

HYDROGRAPH AT
+ F~S .04 1 FLOW 13. 55.



2 COMBINED AT
+ DPFS

RCUTED TO
+ RF-19

HYDROGRAPH AT
+ F-19

3 COMBINED AT

-+ DPF19
ROUTED TOQ

+ DBF19
ROUTED TO

+ RE-22

HYDROGRAPH AT
+ F-2

ROUTED TO
+ RF-10

HYDROGRAFH AT
+ F-10

2 COMBINED AT
+ DEF10

ROUTED TO
+ RF-18A

HYDROGRAPH AT
+ -3

.21

.21

.10

.37

.37

.37

.04

.04

.02

.06

.09

TIME 6.08 6.08

1 FLOW 20. 157.
TIME 6.17 £.08
1 FLOW 15, 152.
TIME 6.25 6.17
1 FLOW 38. 144,
TIME £6.08 6.08
1 FLOW 61. 349,
TIME 6.25 6.17
1 FLOW 21. 91.
TIME 6.67 6.58
*#%* PEAK STAGES IN FEET **
1 STAGE 7142.51 7145,62
TIME 6.67 6.58
1 FLOW 21. 91.
TIME | 6.83 6.67
1 FLOW 3. 29.
TIME 6.17 6.08
1 FLOW 3. 28B.
TIME 6.25 65.17
1 FLOW 4. 20.
TIME 6.08 6.08
1 FLOW 6. 46.
TIME .17 6.08
1 FLOW 5. 45,
TIME 6.25 6.17
1 FLOW 5. 59.



-

+

+

+

+

+

+

+

+

+

+

+

+

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

RQUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

RF-11

DEF11

RF-18B

RF-12

RF-12A

F-12

DPF12

RF-17

.08

.05

.14

W14

.27

.27

.11

.11

.06

.43

.43

-04

.10

FLOW
TIME

FLOW
TIME

rLOW
TIME

FLOW
TIME

FLOW
TIME

FLCOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

11.
6.08

13.
5.17

13.
6.25

13.
6.25

13.
6.33

14.
5.08

24,
.25

24.
6.42

33.

.17

538.
6.17

53.
6.08

102.
6.08

10z.
&.17

147.
6.17

144.
£6.25

52.
6.25

51.
6.33

67.
6.08

2386.
6.25

235.
6.25

23.
6.08

131.



+

+

-+

+

+

+

-

+

+

+

+

+

HYDROGRAPH AT

RQUTED TO

6 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRBFPH AT

ROUTED TO

2 COMBINED AT

ROUTED TC

r-16

RF=-16

DPF18

DBF18

RF-2Z2A

DPF2Z2

RF-27

RE-286

Dpr27

RF-27C

1.

.03

.03

.80

-80

.80

.08

.24

.24

.05

.05

29

TIME 6.08 6.08

1 FLOW 9. 36.
TIME 5.08 6.08
1 FLOW 9. 35,
TIME 6.17 6.08
1 FLOW 72. 527.
TIME 6.25 §.17
1 FLCW 29. 147.
TIME 6.75 .75
** PEAK STAGES IN FEET **
1 STAGE 7142.85 7146.93
TIME 6.75 6.75
1 FLOW 28. lde.
TIME 6.92 65.83
1 FLCW 7. 51.
TIME 6.17 &.08
1 FLOW 52. 245,
TIME 6.83 §.75
1 FLOW 52. 245.
TIME 7.08 6.83
1 FLCOW 31. 94.
TIME 6.08 6.08
1 FLOW 30. 9z,
TIME 6.08 65.08
1 FLOW 55. 254,
TIME 7.08 6.82
1 FLOW 55. 254.



+

+

+

+

+

+

+

4

+

+

+

+

+

HYDROGRAPH AT

ROUTED TO

HYDROGRAFPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAFPH AT

2 COMBINED AT

ROUTED TO

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

RF=7

=14

RF-13

DEF13

RF-14

DFF14

RF-25

DPF25

RF-30

.08

.08

.13

.03

.03

.01

.05

.05

.25

.25

.08

.34

.34

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

45.
6.17

44.
6.33

28.
6.17

67.
6.25

e8.

54.
6.08

53.
6.17

i62.
6.08

21.
6.08

Z1.
6.17

11.
5.08

30.
6.08

30.
6.33

210.
6.17

208.
6.25

108.
6.17

306.
6.17

305.



.

-

o

+

+

+

4

4

+

oo

"

+

o+

HYDROGRAFH AT

ROUTED TOQ

HYDROGRAFPH AT

2 COMBINED AT

ROUTED TOQ

HYDROGRAFPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAFH AT

3 COMBINED AT

ROUTED TO

HYDROGRAFPH AT

2 COMBINED AT

RF-23

DPF23

RF-24

DEFZ24

RF-30

DPF30

RF-29

DPFZ8

.02

.02

.03

.05

.03

.08

.14

.14

.02

.50

.50

.03

.53

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

1Z.
6,08

l6.
6.17

15.
6.25

45.
6.17

55.
6.25

55.
6.25

1z.
&.08

1z24.
6.33

122.
6.33

26.

.6.08

25.
6.08

44.
&.08

69.
6.08

66,
6.17

137.
6.17

203.
6.17

197.
6.17

38.
6.08

5135.
6.25

517.
6.25

30.
6.08

535.



ROUTED TO
+ RE=28
HYDROGRAPH AT
+ F-28
HYDROGRAPH AT
+ F-27
4 COMBINED AT
+ DFFZ8
ROUTED TO
+ DBF28
ROUTED TO
+ RE~-21
HYDROGRAFH AT
+ F-31
2 COMBINED AT
+ DP F
1

**% NORMAL EMND OF HEC-1 *%%

.53

.04

.21

.07

.07

.07

.07

.14

TIME 6,33 6.25

1 FLOW 124. 519.
TIME 6.42 6.25
1 FLOW 8. 40.
TIME £.17 6.08
1 FLOW 75. 264,
TIME 6.25 6.17
1 FLOW 210. 903.
TIME 6.33 6.25
1 FLOW 101. 554.
TIME 7.08 6.67
** PERK STAGES IN FEET +**
1 STAGE 6266.02 6972.79
TIME 7.08 6.67
1 FLOW 101. 555.
TIME 7.25 6.83
1 FLOW 4, 4z.
TIME 6.25 6.17
1 FLOW 102, 565.
TIME 7.25 6.58



1***************************************** kb kb dd bbb d b khkdhddrrrhrdrdrdrdrrrrritd

* - * *

FLOOD HYDROGRARPH PACKAGE (HEC-1) * * U.8. ARMY CORPS OF ENGINEERS *
* JUN 19298 * * HYDRQLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 602 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 14FEBO5 TIME 13:40:24 - * {91e) 756-1104 *
- -« * *
AE Ak rF Rk ko kT Ak dd ko k koo ko ko kded bk FhEhkhkdhhkkrkkk ik kb b hbh kb hdkdhhrh bt rrrhr

X P 16.9.0.0.8.5 4 XHKKX X
X X X X X XX
X X X X X
EXXXXXK  XXXX X XAXEL X
X X X X X
X X X X X X
X X KXAXXXXX HHXHX XXX

THIS PROGRAM REPLACES ALL PREVICOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JB&N 73), HECIGS, HEC1DE, AND HEClKW;

TEE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCM 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 LO5S RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ... 20t 3. . S Sevineen Brvinnnn T = S ... 10
1 ID Wolf Ranch Master Development Drainage Plan
2 Ip G Basins Future developed condition with detention PN 03094
3 ID 3-year and 100 Year, 24 hr Type IIZA Storm FN G-det.dat
*DIAGRAM ¢
4 IT 5 o 0 300
5 I0 4 [
& JR BREC .56 1.0
7 KK G-1
8 EM RUNOFF - Sub-basin G-1
9 BA .08o08
10 IN 15
11 PB 4.4
12 pC 0.0000 ©.000%5 0.0015 0©.0030 0.0045 0.0060 0.0080C 0.0100 0.0120 0.0143
3>




13 BPC 0.0165 0.0188 0.021C 0.0233 0.0235 0.0298 0.0320 0.0390 0.0450 0.0530

14 PC  0.0600 0.07530 ©0,1000 0.4000 0.7000 ©.7250 0.7500 0.7850 0.7800 0.7%00

15 PC 0.BGQO0 0.8100 0.8200 0.8250 0.8300 ©0.8350 0.8400 0.8450 0.8500 0.8550

16 PC 0.8600 0.B638 0.B&575 0.8713 0.8750 05.8788 0.8825 0.8863 0.8900 0.8938

17 FC 0.8975 0.9013 0.9050 0.9083 0.9115 0.%148 0.9180 0.9210 0©.9240 0.9270

18 FC 0.9300 0.9325 0.9350 0.9375 0.9400 0.9425 0.9450 0.9475 (.9500 0.9525

1% PC 0.9550 0.8575 0.9600 0.9625 0.9650 0.%675 0.9700 0.9725 0.9750 0.9775

20 PC 0.9800 0.9813 0.9825% 0.9838 0.9850 0.9863 0.9875 0.9888 0.9900 0.9913

21 PC 0.9925 0.8938 0.9950 0.%963 0.9875 0.9988 1.0000C

22 LS 0 61

23 UD 0.22

24 KK G2

25 KM ROQUTE FLOW from SUB-BASIN G-1 TO DP G3

26 RD 3200 0.027 0.04 TRAP 10 4

27 KX G-2

28 EM RUNOFF - Sub-basin G-2

29 BA .035

30 LS a 73

31 uD 0.22

32 KK G3

33 KM ROUTE FLOW from SUB-BASIN G-2 TOQ DP G3

34 RD 2730 0.024 0.04 TRAP io0 4

35 KK G-3

36 KM RUNOFF - Sub-basin G-3

37 BA L1777

38 LS 0 73

39 UD 0.29

40 KK DPG3

41 KM COMBINE RUNOFF from G2, G3 AND SUB-BASIN G-3

42 RC 3

HEC-1 INPUT PAGE 2

LINE ID....... l....... 2. ... 3....... 4....... 5....... [ . 8....... [ 10

43 KK DB G

44 EM DESIGN POIUNT G3 INTO DETENTION BASIN G

a5 RS 1 ELEV o]

46 50 0 10 30 80 140 200

47 SE 0 2z 4 6 5] 10

48 5V 0 .3 1 4 10 16

15 KK G4

50 KM  ROUTE QUTFLOW FQRM DETENTION BASIN G TO DP G

51 RD 1450 .02 013 CIRC 4

52 KK G-4



53 KM RUNOFF FROM SUB-BASIN G-4

54 BA .043

55 LS 0 79

56 uo 212

57 KK DP G

58 KM COMBINE RUNOFF FRCM G-4 AND G4
59 HC 2 .
60 KK G-5

51 KM RUNCFF - Sub-basin G-5
62 BA .073

63 Ls Q 76.2

64 UD 0.26

635 22

SCHEMATIC DIAGRAM OF STREAM NETWCRK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NG. (.} CONNECTOR («=--) RETURN OF DIVERTED OR PUMPED FLOW
7 G-1
v
v
24 G2
27 . G-2
v
- v
32 . G3
35 - . G-3
40 3] 2
v
v
43 DB G
v
V
49 Gé
52 . G-4

57 DP Guovvrennnenvsa



&0 . G-5

(***) RUNCFF ALSC COMPUTED AT THIS LOCATION

Preddrd ko r ok dw b dhhhhhrk ke dwd s drkkhkrkd FThAkE ATk hkkk ko kkkk kA drh Ak hhkhh bk kb khx
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * 7.5, ARMY CORPS OF ENGINEERS *
* JUW 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 2568l6 *
* RUN DATE 14FEBCGS TIME 13:40:24 * * (916) 756-1104 *
* L] * *
R R N X R Ly R T

Wolf Ranch Master Development Drainage Plan
G Basins Future developed condition with detention PN 03094
5-year and 100 Year, 24 hr Type IIA Storm FN G-det.dat

5 IO OUTPUT CONTROL VARIABLES
IPRNT 4  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. EYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
WMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
LTIME 0Q00 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0055 ENDING TIME

ICENT 19 CENTURY MARK

COMEUTATICN INTERVAL .08 HOURS

TOTAL TIME BASE 24 .92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA BLCRES

TEMPERATURE DEGREES FAHRENHEIT

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



RATIOS APPLIED TG PRECYPITATION

OFPERATION STATION AREA PLAN RATIO 1 RATIO 2
.56 1.00
HYDROGRAPH AT
+ G=1 .08 1 FLOW 5. 50.
TIME 6.17 6.17
ROUTED TO
+ G2 .08 1 FLOW 4. 50.
TIME 6.58 6.25
HYDROGRAPH AT
+ G-2 .04 1 FLOW 1z, 45,
TIME £.17 £.08
ROUTED TO
+ G3 ".04 1 FLOW iz. 44,
TIME 6.33 65.25
HYDROGRAPH AT .
+ G-3 .18 1 FLOW 50. 200.
TIME 6.17 6.17
3 COMBINED AT
+ DEG3 .28 1 FLOW 57. 278.
TIME 6.25 6.25
ROUTED TO
+ DB G .29 1 FLOW 3a. 111.
TIME 6.58 6.58
** PEAR STAGES IN FEET **
1 STAGE 4.14 7.04
TIME §.58 6.58
ROUTED TO
+ G4 .29 1 FLOW 34. 111,
TIME 6.58 6.58
EYDROGRAPH AT
+ G-4 .04 b FLOW 24. 74.
TIME 6.08 6.08
2 COMBINED AT
+ DP G .34 1 FLOW 40. 134.
‘TIME 6.42 6.25

HYDROGRAPH AT
+ G~3 .07 1 FLOW 30. 100.



*** NORMAL END OF HEC-1 #++

TIME

6,17

.17



APPENDIX B

HYDRAULIC CALCULATIONS
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COTHET L9 VERT FROwA )
DET, Bt & Q= (piclz

CURRENT DATE: 05-14-2004 FILE DATE: 05-14-2004
” RRENT TIME: 14:35:17 FILE NAME: A5
wx******************************************************************************
hkkkhkhkbkhdhhhhkhrehhrhhhhdiin FHWA CULVERT ANALYSETIS Fhkdhhhkhhhhhhkkkhrkrdhkrrkdd
Khkhkkdhhkkdhrhhhdrkrdhkkdkhhdr HY‘B, VERSION 3.2 Fhktkhhhhhohkbkrhhkkkhhhhhrrhs
**********************************************k*******************%*************

c SITE DATA CULVERT SHAPE, MATERIAL, INLET

U e mmmm e e e e e e

L | INLET OUTLET CULVERT | BARRELS

vV | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET

# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

1 | 100.00 97.00  200.02 | 1 RCB 5.00 4.00 .012  CONVENTIONAL

2

3

4

5

6

********************************************************************************

***********t********************************************************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: A5 DATE: 05-14-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.21 17 17 0 0 0 0 0 0 1
101.91 34 34 g 0 Y 0 G 0 1
102.49 51 51 1] 0 0 0 0 0 1
103.01 68 68 0 0 0 0 0 0 1
103.49 85 85 0 0 0 0 0 c 1
103.95 102 102 0 0 0 0 0 0 1
104 .42 119 119 0 0 0 0 0 0 1
104.91 136 1386 0 -0 0 0 0 0 1
105.43 153 153 0 0 0 0 0 0 1
105.86 166 166 0 0 0 0 0 0 1
110.00 261 261 0 0 0 0 0 OVERTOPPING

********************************************************************************

********************************************************************************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: A5 DATE: 05-14-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.21 0.00 17 0 0.00
101.91 0.00 34 0 0.00
102.49 0.00 51 0 0.00
103.01 0.00 68 0 0.00
103.49 0.00 85 0 0.00
103.95 0,00 102 0 0.00
104 .42 0.00 , 119 0 0.00
104.91 0.00 _ 136 0 0.00
105.43 0.00 153 0 0.00
105.86 0.00 166 0 0.00

********************************************************************************
<1> TOLERANCE (FT} = 0.010 <2> TOLERANCE (%) = 1.000

********************************************************************************



2

° RRENT DATE: 05-14-2004 FILE DATE: 05-14-2004
RENT TIME: 14:35:17 FILE NAME: A5

******‘k****1\‘1\'**'k*****'k‘k***'k'A-*****************************:\'***‘k******************
Hhkkkhkkkhhkdhhhhrkdhhhdhrohrhd CULVERT # 1 Kkkkhhkhrhd kb hdhh kb hhrsk
*'*****‘k**‘k****'k*'ic'k*******'k‘k‘k*******‘k******'k*****************‘k‘k******************

PERFORMANCE CURVE FOR 1 BARREL(S)

] HWE THE ICH OCH FLOW CCE FCE TCE VO

(cEs) (ft) {ft) {ft) (Et) TYPE (£t) (£t) (£t) (fps)
0 100.00 97.00 0.00 ~-3.00 O-NF 0.00 100.00 0.00 G.00
17 101.21 97.42 1.21 -0.62 6-FF 0.00 0.00 0.00 7.93
34 101.91 97.63 1.91 -0.34 6-FF .00 .00 0.00 9.44
51 102 .49 97.79 2.49 -0.03 6~FF 0.00 0.00 0.00 11.44
68 103.01 97.92 3.01 0.30 6-FF 0.00 0.00 0.00 12 .67
85 103 .49 98.04 3.49 0.67 6&6-«FF 0.00 0.00 0.00 13.08
102 103.95 98.15 3.95 1.07 ¢&-FF 0.00 0.00 0.00 13.62
119 104 .42 98.25 4,42 1.53 6-FF 0.00 0.00 0.00 14 .16
136 104.91 88.34 4.91 2.02 &6-FF 0.00 Q.00 0.00 14 .73
153 105.43 88 .42 5.43 2.56 6&-FF 0.00 0.00 0.00 15.08
166 105.84 9B .49 5.86 3.01 6-FF 0.00 0.00 0.00 15.43

El. inlet face invert 100.00 ft El. outlet invert 97.00 ft

El. inlet throat invert 0.00 £t El. inlet crest 0.00 It

*‘#****‘k***************1\'****‘k**‘k*‘k*****‘k*******‘k*‘fr**‘k****‘k**********************#

** SITE DATA *¥*** CULVERT INVERT #hk*kkkks4%%%%

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 300.00

OUTLET ELEVATION (FT) 97.00

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0150

CULVERT LENGTH ALONG SLOPE (FT) 200.02
*%%%% CULVERT DATA SUMMARY #kddkhhkdhdddhkhhdk ks shhhk

BARREL SHAPE BOX

BARREL SPAN 5.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE {90-45 DEG.)

INLET DEPRESSION NONE

*****‘k*‘k******'k*******************************‘k*‘k‘k*******************‘k**********



3

~ TRENT DATE: 05-14-2004 FILE DATE: 05-14-2004
~ RENT TIME: 14:35:17 FILE NAME: AL

KRR FRh kTR Rk kT kr Rk bk Rk kR kR kb hhkkhhhkrhkhkhrdhrhdhhhhbhhhbhhorhkhrrhhbrhhrhrrrrrrrhd

khbkkkhkkkdhdhdhkhkhkhhhkkhkk® TATIWATER - kkdhkrhhkhkhdkdhdhkrkkrrkrkkrhkkr®
********************************f***********************************************

*4%4kk* REQULAR CHANNEL CROSS SECTION *&s#ktsstkhi

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (FT/FT) 0.025
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 97.00
CULVERT NO.1 OUTLET INVERT ELEVATION 97.00 FT

*¥HEkkk** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT)  NUMBER (FPS) (PSF)
0.00 97.00 0.000 0.00 0.00
17.00 97.42 0.931 31.44 0.66
34.00 97.63 0.962 4.33 0.98
51.00 97.79 0.977 4.92 1.23
68.00 97.92 0.987 5.38 1.44
85.00 98.04 0.994 5.76 1.63
102.00 898.15 0.959%9 6.08 1.78
1192.00 9§.25 1.003 6.36 1.95
136.00 98.34 1.007 6.61 2.09
153.00 - ©98.42 1.010 6.84 2.22
166.00 98.49 1.012 7.00 2.32

R R SRR S AR AR AR SRS TR AR R T R R R R R R R R L E X AR S

*hkhkkkkhkkikFkrhhhkhkhkkhkrkkkkxd ROADWAY OVERTOPPING DATA khhkkkkkkkhkhokhhkkkdhkdhdkhkkdh
RRERRRRIA ARk hhhhkkhkhk kR hkhhhkdhhhhhhhkhhdhdhhhdhhhhdhhkhhkhhkhhkhhhdrrhhdddhhhhrhrhdhdrdt®

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 20.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

hhkdhhhkhkhhhdhhhhhhkhhdkhhhhd ko dh kAR TR R R R AR R TR bk kh ek kd Rk vk Rk kR hkd kR 2 Ahhdrhhhxk+d
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Wolf Ranch MDDP 2¢ %
Swale Capacity Calculation

Structure A3: Grasslined channel S-year

Design Flow

Channel Side Slope
Bottom Width 100 £ Channel Longitudinal Slope 1.7 %
Depth of Flow .10 f Manning's Roughness Coef. 0.035

Channel Area 15.8 sf
Channel Wetted Perimeter 1914
Hydraulic Radius 0.83 &t

Channel Flow Velocity 4.9 fi/sec Freeboard 114t
Channel Flow Capacity 78 cfs Swale Depth 22%
Capacity Check Okay TopWidth  2781f
Tquations:
Area (A) = b(d) Velocity = (1.49m)R,>" 8™
b = width Slope (8) = Slope of the channel
d=depth n = Manning's number
Perimeter (P) = b+2d%(1+2%)"™ R, = Hydraulic Radius (Reynecld's Number)
2= side slope Flow = (1.49/m)AR>* § 7

Bydraulic Radius = A/P Frechoard = 1.0+0.025(v)d**

Hiowa Engineering Corparation
5/14,04 Project No. 03084



5/14,/04

Woif Hanch MODP

Swale Capacity Calculation

Structure A3: Grasslined channel 100-year

Design Flow 255 cfs

Zer S

Channel Side Slope

Bottom Width 10.0 ft Channel Longitudinai Slope 1.7%
Depth of Flow 2100 Manning's Roughness Coef. 0.035
Channel Area 386sf
Channel Wetted Perimeter 273 R
Hydraulic Radius 1414
Channel Flow Velocity 7.0 fi/sec Freeboard 121
Channel Flow Capacity 270 cfs Swale Depth 331t
Capacity Check Okay Top Width 36.6 ft

Equations:
Area (A) = b(d)
b =width
d = depth
Perimeter (P) = b+2d*(1+2)>°
%= side slope
Hydraulic Radivs = A/P

Velocity = (1.49/m)R, 2> 82
Slope (8) =
n = Manning's number
R, = Hydraulic Radius (Reynold's Nurnber)
Flow = (1.49/mAR, 2 § 12

Elope of the channel

Frecboard = 1.040.025¢w)d**

Kiowa Engineering Carporation

Praject Na, 03094
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2/11/05

Wolf Ranch MDDP
Swale Capacity Calculation

Structure A6: Riprap channel 5-year

2

Design Flow 110 cfs Channel Side Slope 4:1
Bottom Width 10.0 ft Channel Longitudinal Slope 2.7%
Depth of Flow 1201t Manning's Roughness Coef. {.035
Channel Area 17.85F
Channel Wetted Perimeter 1994
Hydraulic Radius 0.89 ft
Channel Flow Velocity 6.5 ft/sec Freeboard i2ft
Channel Flow Capacity 115 ¢fs Swale Depth 2371t
Capacity Check Okay Top Width 200 ft
Equations;
Area (A) = b{d) Velocity = (1.49/m)R, 2> 812
b= width Slope (S) = Slope of the channel
d=depth

Perimeter (P) = b+2d*(1+z9)™
z = side slope
Hydraukic Radius = A/P

n = Manning's namber

R, = Hydraulic Radius {Reynold's Number)

Flow = (1.49/m)AR, > g 12
Freshoard = 1,0+0.025(v)d* >

Kiowa Engineering Corporation

Project Na, 03084



2/11/05

Structure A6: Riprap channel 100-year

Design Flow

Wolf Ranch MDDP
Swale Capacity Calculation

394 ofs Chaunel Side Slope 4:1
Bottom Width 100 & Channel Longitudinal Slope 27%
Depth of Flow 230 f Manning's Roughness Coef. 0.035
Channe] Area 442 of
Channe] Wetted Perimeter 2901
Hydraulic Radins 152t
Channel Flow Velocity 9.3 fi/sec Freeboard 131t
Channel Flow Capacity 409 efs Swale Depth 3e0f
Capacity Check Okay Top Width 388t
Equations:
Area (A)=b(d) Velacity = (1.49/m)R,2* g'2
b =widh Slope (8) = Slope of the channel
d=depth n = Manning's number
Perimater (P) = b+2d¥( +25)%* Ry = Hydraulic Radius (Reynold's Number)
z=side slope

Hydraulic Radius = A/P

Flow = (1.49/m)AR, 2 § 12
Freeboard = 1.0+0.025(v)d®*

Kiowa Engineering Corporation
Project No. 03094
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ZI%

Wolf Ranch MDDP
Swale Capacity Calculation

Structure AS: Riprap channel 5-year

Design Flow 258 cfs Channel Side Slope
Bottom Width 15.0 ft Channel Longitudinal Slope 24%
Depth of Flow 1.60 fi Manning's Roughness Coef. 0.035

Channel Area 342
Channel Wetted Perimster 282t
Hydraulic Radius 1211

Channel Flow Velocity 7.5 fifsec Freeboard 1.2ft
Channel Flow Capacity 257 cfs Swale Depth 2824
Capacity Check NO Top Width 376t
Equations:
Area {A)}=b(d) Velocity = (1.49a0R, > 812
b = width Slope (8) = Slope of the channel
d =depth n = Manning's number
Petimeter (P) = b+2d5 (142> R, = Hydraulic Radius (Reynold’s Number)
z = side slope Flow = (1.-49/11)AR,,2"3 g2
Hydraulic Radius = A/P Frechoard = 1,O-H).()ZS(W)EIM3

Kiowa Enginagring Corporation
2/11/08 Project No. 030894



2/11,/05

Wolf Ranch MDDP
Swale Capacity Calculation

Structure AS: Riprap channel 100-year

s AL

862 cfs Channel Side Slope

Bottom Width 150 Chanre] Longitudinal Siope 24%
Depth of Flow 3.00f Manning's Roughness Coef, (.035

Channe] Area 81.0sf
Channel Wetted Perimeter 3874
Hydraulic Radius 2041

Channel Flow Velocity  10.6 fi/sec Freeboard 141t
Channel Flow Capacity 859 cfs SwaleDepth  4.38ft
Capacity Check NO Top Width 500 ft
Equations:
Area (A) = b(d) Velocity = (1.49m)R, > g7
b =width Slope (8) = Slope of the channel
_d=depth n = Manning's number
Perimeter {P) = b+2d*(1425™* R, = Hydraulic Radius (Reynold's Number)
z=side slope Flow = (1.49/n)AR,2? 8 12
Hydraulic Radius = A/P Frecboard = 1.0+0.025¢v)d"®

Kiows Engineering Corporation

Project No. 03004
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5/14,04

Walf Ranch MDDP
Swale Capacity Calculation

Structure A10: Riprap channel 100-year

ap
Design Flow 165 cfs Channel Side Slope 4:]
Bottom Width 10.0 % Channel Longitudinal Slope 30%
Depth of Flow 145 ft Manning's Roughness Coef, 0.035

Channel Area 22.9sf
Channel Wetted Perimeter 22.01t

Hydraulic Radius .04 ft

Channel Flow Velocity 7.6 fi/sec Frechoard 128

Channel Flow Capacity 174 cfs Swale Depth 2.66 ft

Capacity Check Okay

- Top Width 313

Eguations:
Area (A} = b(d) Velocity = (1.49/m)R,™ g2
b =width Slope (8) = Slope of the channet
d=depth n = Manning's number
Perimeter (P) = b+2d*(1+zl)"-5 R, = Hydraulic Radius (Reynold’s Number)
%= side slope

Flow = (1.49/n)AR, 2 § 12

Hydraulic Radius = A/P Frechoard = 1.0+0.025¢v)a**

Kiowa Engineering Corparation
Project No. 03024
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CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004

RENT TIME: 13:11:37 FILE NAME: F9
*************************'k*****************************‘k**********‘k*******‘k*****
Fhhkdhhkdddkdhhhdhrhrrdkkdddkirdhwn FHWA CULVERT ANALYSIS dodek ok deod ok ok khe Kk koK k de ok ke ok k ok ok ok e ke ok
Fhkkhkkhhkhhhdhhrhhhhhhhohhrhdhhx HY—S, VERSION 3_2 khhkbhdhhkhhrxhhkhhkkhhkhrhhhirhdk
'k“k*****************************"k'k*‘k‘k*********************'k**********************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L e

L INLET OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET

# (FT) (FT) (FT) MATERTAL (FT)  (FT) n TYPE

1 | 100.00 98.40 80.02 | 1 RCB 6.00 4.00 .012 CONVENTIONAL

2

3

4

5

6

*‘k'k'k*'a\“k*******************************************‘k‘k‘k***‘k************‘k*****‘k‘k***

*****‘k********************************************‘k‘k****************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: F9 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
106.91 16 16 0 0 0 0 0 0 1
101.45 32 32 0 0 0 0 0 o 1
101.90 48 48 0 0 0 0 0 0 1
102.31 64 64 0 0 0 0 0 0 1
102.69 80 80 0 0 0 0 0 0 1
103.05 96 96 0 0 0 0 0 0 1
103.38 112 112 0 0 0 0 0 0 1
103.72 128 128 0 0 0 0 0 0 1
104.05 144 144 0 0 D 0 0 0 1
104.23 152 152 Pewlp={ o8 . pe— 0 0 0 1

170,00 3312 332 "0 ) 0 ) 0 OVERTOBPDING

******‘k‘A‘****************‘k‘k***‘k‘k‘k‘k******‘k******‘k*********‘k**********‘k**‘k*********

**********************************‘A-***********************‘k‘k********************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F9 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.91 0.00 16 0 0.00
101.45 0.00 32 0 0.00
101.90 0.00 48 0 0.00
102 .31 0.00 64 0 0.00
102.69 0.00 80 0 0.00
103.05 0.00 96 & 0.00
103.38 0.00 112 0 0.00
103.72 0.00 128 0 0.00
104 .05 0.00 144 0 0.00
104 .23 0.00 152 0 0.00
B L g S AU
<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

*****‘k************************1\'*******‘k****‘:\"k‘k*'k1\"}:***'k************************‘k*



05-19-2004
13:13:37

~ TRENT DATE:
RENT TIME:

2

FILE DATE: 05-19-2004
FILE NAME: F9

*******'k***********‘k************'k*‘k*************‘k*******************************

khkfhkkkkhkhkkhhhhkhhdhkhhhhrrs

CULVERT #

1

Hhhkkkhkhkkhkkrkrhkrtrhhhhbhrkrrt

*************************1\'******************************************‘k******7\'****

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH
{cfs) {ft) {ft) {ft)
0 100.00 98.40 0.00 -
16 100.91 98.83 0.91
32 101.45 99,03 1.45
48 101.90 99.18 1.920
64 102 .31 99.31 2.31
80 102.69 89 .42 2.69
96 103.05 99.52 3.08
112 103.38 99 .61 3.38
128 103.72 99 .69 3.72
144 104 .05 99 .77 4 .05
152 104.23 99.81 4.23
El, inlet face invert 10
El. inlet throat invert

NMNNRPREPEPHROORE ~

o

0

OCH
ft)

.60
.71
.93
.13
.35
.57
.81
.07
.35
.64
.79

.00
.00

FLOW
TYPE
0-NF
6-FF
6-FF
6-FF
6-FF
6-FF
6-FF
6-FF
6-FF
6-FF
6-FF

fr
ft

El.
El.

CCE FCE TCE vO
(ft) (ft) (£t) (fps)
0.00 100.00 0.00 0.00
0.00 0.00 0.00 7.91
0.00 0.00 0.00 10.52
0.00 0.00 0.00 10.74
0.00 0.060 0.00 11.67
0.00 0.00 0.00 12.45
0.00 0.00 0.00 12.90
0.00 0.00 0.00 13.38
0.00 0.00 0.00 13.82
0.00 0.00 0.00 14.18
0.00 0.00 0.00 14,35
outlet invert 98.40 ft
inlet crest 0.00 ft

'k************************1\-*********'}c*********'k**'k-k'k*****************************

* .

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMEER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT

* ok kk

)

BARREL SHAPE BOX

BARREL SPAN 6.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BEARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL

INLET DEPRESSION NONE

1
1
1

00.
00
80
98

1.

0
80.

~%% STTHE DATA **%**x* CULVERT INVERT #**k*ktk+khkkhkk*

00

.00
.00
.40

00

.02

02

CULVERT DATA SUMMARY * %4 %ksok ko k ok kK ko * %%k % % b % & &

00

SQUARE EDGE (30-75 DEG. FLARE)

*******‘k************************‘k***********************************************



3

RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
CURRENT TIME: 13:11:37 FILE NAME: F9

kxkhkkdhkhkbkhhkhkdhhhkkhkkhhhhkkkhhkhhhkhhdhhhhkkhhkhdhhhdhhhhkhhhhhhdrhrbhkhhdhrrkhhrrdhhrkdk

dhkhkhkkkhkhkkkhdtrrkrkrhhrkdtixk TAILWATER hhkhkkkkkhrkrhkhkhhkkikkkikkik
e RS AL AR T E R T R L R P L R R R P R R LR T Y

kkkkkk+ REGULAR CHANNEL CROSS SECTION #****kkkxkkkhdkik

BOTTOM WIDTH (FT) 10.00

SIDE SLOPE H/V (X:1) 6.0

CHANNEL SLOPE V/H (FT/FT) 0.020 -
MANNING'S N (.01-0.1) 0.035

CHANNEL INVERT ELEVATION (FT) 98.40

CULVERT NO.1 QUTLET INVERT ELEVATION 98.40 FT

Tk ERFEK UNIFdﬁM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 98.40 0.000 0.00 0.00
16.00 S88.83 0.808 . 2.99 0.53
32.040 99.03 6.830 3.72 0.78
48.00 99.18 0.840 4.21 0.97
64 .00 g9.31 0.847 4.58 1.13
80.00 95 .42 0.852 4.88 1.27
96.00 99.52 0.856 5.14 1.40
112.00 29.61 0.859 5.36 1.51
i28.00 . 99.69 0.862 5.57 1.62
144 .00 99.77 0.865 5.75 1.71
152.00 899.81 0.866 5.83 1.76

R R A R R AR R R R R R R T e e T TS

IEE SR SR S LS T LR S TR E T EE T EEEE T ROADWAY OVERTOPPING DATA khkhkkrhihkhhhhhkhkhdkkhhkkktdk
kkkhhkhkkddhdkhhkhdhhhhhkkkhkhkhhhkhhhhhkhhhhkhhkbhdhhhkbkdhhhhkhhddhhhhhdhhdhdhdhhkhrhhdhhhhkvk

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

AET IR R AR R IR R I E R KRR KA AR I T AR AR AR T A FA AT REIARR A I AR b T h R h kbbb Fhkrkxk ki hd



E T8 & F Upper é@i%fﬁﬁmf“

CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
("MRENT TIME: 13:20:42 FILE NAME: SB8
khkhkkkkhkhkhhkhhkhhhkRhhkkkhhkrohhhhdkohhhhhhkhhhhkhhrhrkthkhhhhhhhkhhkrrhrhhhrhrhrkhisx
khkhkkrkkkkkkrhkkhrkdhhkkkkkhkhx FHWZA CULVERT ANALYSIS ************j*************
EE SR RS EESE LR AL LS EEEEE R EE S HY-S, VERSION 3.2 RS E R A E S SRS S SRR SRR RS
Kk kkk kI Tk kR kAR R AR R kAR A A A KRR KK R AR R KRR AR R AR AR E R R RN AR AR R A A RAR A AR R A RRRR AR RRKRR

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

0 [ G

L | INLET OUTLET CULVERT | BARRELS

Vv | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET

4 (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

100.00 98.40 80.02 | 1 RCP 4.00 4.00 .012  CONVENTIONAL

Ul MR

Fhhkhkhkkhhhkhhhhhhhbhhhkddhhkdbddhhhhhhkkdhhhkhkhhhhhhkhhhkhhkhhhhhkhhhhkrhkdhdhrhddhdhxdhkhhhhhkhktk

khkhkhhkkdhdhhhhhkdkhhdhhhkhhhhhkkhhrokbhkkdhhbhdhdhhhhhhhhdhdkrhkbrhkrhrhhhdhddrddrhddddddrdhdrhhhrddx

SUMMARY OF CULVERT FLOWS (CFS) FILE: SES DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.59 16 16 0 0 0 0 0 0 1
102.36 32 32 0 0 0 0 0 0 1
103 .04 48 48 0 0 0 0o 1
10365 64 64 e /D= %’f 0 0 0 01
104.28 80 80 0 0 0 0 0 01
104.97 96 96 0 0 0 0 0 0 1
105.78 112 112 0 0 0 0 0 0 1
106.73 128 128 0 0 0 0 0 0 1
107.82 144 144 0 0 0 0 0 o 1
108.42 152 152 0 0 0 0 0 0 1
110.00 171 171 0 0 0 0 0 OVERTOPPING

dkhkkhhkhkkhdhhhhhhkhhhhdhhhhhhhhkhhhkhhkxhkhkhkdhhhhhhrthhhrrdhhhkdhkhhhdhhhhdhhhhhhdbhhdhhhkr*

khkkkKkkhkhkhkdhkdbhkhkhhkdhhhhhhhhkhhkhhdhhhhhhhhkhdhhdhkdbhhhhhkhhhhkhhhhdrhhhhkhkhkdkhhkdhhkhkhhhrkk

SUMMARY OF ITERATIVE SQLUTICON ERRORS FILE: SBS DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.59 0.00 16 0 0.00
102.36 0.00 32 0 0.00
103.04 0.00 48 0 0.00
103.65 0.00 64 0 0.00
104 .28 0.00 80 0 0.00
104.97 0.00 96 0 0.00
105.78 0.00 112 0 0.00
106.73 0.00 128 0 0.00
107.@2 Q.00 144 0 0.00
108 .4 0.00. - 152 0 0.00

***************************************************%****************************
<1> TOQLERANCE (FT) = 0.010 " <2> TOLERANCE (%) = 1.000

*********************&f*k**ﬁk}*k***#********i**#L*******************************
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” "RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
« RENT TIME: 13:20:42 FILE NAME: SES8

***********_****************************************‘k****************************

khkkkdhkhhkdkhhkhhkhkdxhkhkhktekdhn CULVERT # 1 hhkkhkhkrkhrdhdhhkdhbthhkrrrtx

********************************************************************************
PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE THWE ICH OCH FLOW CCgr FCE TCE VO
(cfs) (ft) (ft) (ft) (Et) TYPE (£t) {ft) {£t) (fps)
0 100.00 98.40 0.00 -1.60 O-NF 0.00 100.00 0.00 0.00
16 101.59 98.83 1.59 1.03 6-FF 0.00 0.00 0.00 10.43
32 102.36 99.03 2.36 1.42 6-FF 0.00 0.00 G.00 11.10
48 103.04 99.18 3.04 1.85 6&-FF 0.00 0.00 0.00 12.11
64 103.65 99.31 3.65 2.34 6-FF 0.00 0.00 0.00 12.87
80 104 .28 99.42 4 .28 2.91 6-FF 0.00 0.00 0.00 13.59
96 104 .97 99.82 4.97 3.54 6-PF 0.00 0.00 . 0.00 14 .13
112 105.78 99.61 5.78 4.26 6&-FF 0.00 0.00 0.00 14 .67
128 106.73 99.69 6.73 5.04 6-FF 0.00 0.00 0.00 15.23
144 107.82 9% .77 7.82 5.91 6-FF 0.00C 0.00 0.00 15.78
152 108.42 99.81 8.42 6.37 6-FF 0.00 0.00 0.00 16.04

" El. inlet face invert 100.00 ft El. outlet invert 98 .40 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*"’*1\'*****‘k**********************‘k****************************‘k**********‘k*******

*. «%% QTTE DATA ***%*% CULVERT INVERT #*%#*kkkkkdkhhd®

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 98.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 80.02
*kk*% CULVERT DATA SUMMARY #*F*kkdhkkhdhdrhhhbdrhdhrhdx

BEARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 FT

BARREL MATERTAL CONCRETE

BARREL MANNING'S N G.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

***‘k*************************************'Jr**‘k******‘k‘k**'k************************
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~ TRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
AENT TIME: 13:20:42 FILE NAME: SBES

**'k***-k*****************************************‘k*'k*'k*'k*********1\'***************

Rhkkhhkkkkhkhkkhhhhkrhhkhhdhbhor TAILWATER LA R R R AR LR RS EE E R LR
**‘k*‘k***‘k********************************************************'k**************

**%k%** REGULAR CHANNEL CROSS SECTION %%k k4 ks ko ko

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.40
CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

¥kkkk*k UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL. SHEAR
(CFS) {FT) NUMBER (FPS) (PSF)

0.00 98.40 0.000 0.00 0.00
16.00 98.83 0.808 2.99 0.53
32.00 89.03 0.830 3.72 - 0.78
48.00 - 99.18 0.840 4._21 0.97
64.00 89.31 0.847 4.58 1.13
80.00 99.42 0.852 4.88 1.27
9¢.00 89.52 0.856 5.14 1.40
112.00 99.61 0.859 5.36 1.51
128.00 99.69 0.862 5.57 1.62
144.00 98.77 0.865 5.75 1.71
152.00 99 .81 0.866 5.83 1.76

********************‘k***************‘k*******************************************

kkkkkkkhkhkkkkhkkkhkkkhhhkhkk®tdx ROADWAY OVERTOPPING DATA Khhkkhkkhkkhkhhhkkkdhhhhkhkhixk*x
**************************'k****'k******‘k**********‘k**********************'k*‘k*****

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

'k**************‘k***********'k**:k‘*************‘k******'k****************************



P FID uppe- Lelertor

1
CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
TORENT TIME: 13:25:46 FILE NAME: F10
Rl e L YAy
Khkkkhk kb khhhhhhhhhhhkhdk FHWA CULVERT ANALYSIS hkdkkkhkk kR kR hhhkhk bk kb kkk kK
LR A R L R L ) HY-8, VERSION 3.2 Ahhkhhhhk kR R AR IR KRN K AR A KK
hRAREAERLEEE SR SRR R RS Ry g R R R R U AV A,
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
L B e T B
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) (FT) (FT) MATERIAL {FT) (FT) n TYPE
100.00 98.40 80.02 1 RCP~ 3.50 3.50 .012 CONVENTIONAL

N R

***'k-k***********'k***‘k***‘k**'k****************‘A‘*****‘k*****************************

**‘k*****1\'1\'********************‘*:\‘r**********************'k*************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: F10 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.99 6 6 0 0 0 0 0 0 1
101.43 12 12 0 0 0 0 0 0 1
101.77 18 18 0 0 0 0 0 0 1
102.13 24 24 0 0 0 0 0 0 1
102.45 30 30 0 0 0 0 0 0 1
102.74 36 36 0 0 0 0 0 0 1
103.02 42 42 . 0 0 0 0 0 0 1
103.30 48 18 Puwims 4 o 0 0 0 0 1
103758 54 54 0 0 g 0 0 0 1
103.88 60 60 0 0 0 0 0 0 1
110.00 134 134 0 0 0 0 0 OVERTOPPING

-k'k-k*-k*'k*'k***************1\‘************'k***********************************‘k****‘k*

'k‘k*****‘k****************1\'***********"k***‘k****************‘k**********************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Fi0 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR {CFS) ERROR
100.00 0.00 0 0 0.00
100.99 0.00 6 0 0.00
101.43 0.00 12 0 0.00
101.77 0.00 18 0 0.00
102 .13 0.00 24 0 0.00
102 .45 0.00 30 0 0.00
102.74 0.00 36 0 0.00
103.02 0.00 42 0 0.00
103.30 0.00 48 0 0.00
103.58 g.o00 54 0 .00
103.88 0.00 60 0 0.00
Fhkdkkkdhhdkkdkhkh ke ko ko k ok ke ok ko kR h kT A Ak Rk kR A R Kk hkhhkh ok hh ok hh ok kkkhhhhhhh kA Ak hh k&
<1l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

*'k*'k****************************************************************************
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TTRRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 13:25:46 FILE NAME: F10

**************************************‘k**************‘k***‘k**‘k*‘k*****************

¥hhhkhkdhkhhhkhhkkhhhordkdkvir C‘ULVERT # 1 Fhhhkhkhkhkhkrrdrrhthhrrrhrhhhrk

HRR Rk R R R Ak kR Kk kA R Kk h ok k kKA Rk Rk kdek ok dddddoodk ok ok bk ook bk ook o ok ok ok ok ok ok e o o o o o ok ok ok ok o
PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH PFLOW CCE FCE TCE VO

(cfs) (ft) (fFt) {(Ft) (ft) TYPE (ft) {ft) (fE) {(fps)
0 100.00 98.40 0.00 -1.60 O0O-NF .00 100.00 0.00 0.00
6 100.99 98.64 0.99 0.53 &-FF 0.00 0.00 0.00 7 .45
12 101.43 98.76 1.43 0.72 6-FF 0.00 0.00 0.00 9.15
18 101.77 98.85 1.77 0.90 6-FF 0.00 0.00 0.00 9.72
24 102.13 88.93 2.13 1.08 6-FF 0.00 0.00 0.00 10.65
30 102.45 99,00 2.45 1.28 6&-FF 0.00 0.00 0.00Q 11.03
36 102 .74 99 .07 2.74 1.49 6-FF 0.00 0.00 0.00 11.67
42 103.02 99.12 3.02 1.72 6-FF 0.00 0.00 0.00 11.94
48 103.30 G9.18 3.30 1.9¢ 6-FF 0.00 0.00 0.00 12.33
L4 103.58 99.23 3.58 2.22 6G-FF 0.00 0.00 0.00 12.70
60 103.88 99 .28 3.88 2.51 6-FF 0.00 0.00 0.00 12.94

El. inlet face invert 100.00 ft El. outlet invert 98.40 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

************************‘k**************‘k******‘k**‘k*********‘k*****‘k‘k****‘k*******'k

» %% STTE DATA ***%% CULVERT INVERT %% kktkdk*+%&&k

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 98.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-ET) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 80.02
*%%% % CULVERT DATA SUMMARY *%kkhkhkkhhkhhkhhkhhddhddhdsx

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 FT

BARREL MATERIAL CONCRETE

BEARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

***************1\'***************************************'Jr************************
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“RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
~ RENT TIME: 13:25:46 FILE NAME: F10

hkhkkkkhhhhkkhhhkd Rk kkhhh kR kb kkkkhhh bk hhkh ok kkkk kb Rk A ARk kA Ak R A Ak kh kb Tk hhhkhh®

kkrkkhkkkkhhhkhhhkhkhrhhhkkhkkk* TAILWATER hkhkhkkhkhkkhkhhkhkhkhhhhhkhxk¥x*x
L e R R Y Y R R I I I T T

*k¥%* %% REGULAR CHANNEL CROSS SECTION % &4k kkkkkdk ¥

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 598.40
CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

*¥k*xk*% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 98.40 0.000 0.00 0.00
6.00 98.64 0.769 2.15 0.30
12.00 98.7¢ 0.798 2.72 0.45
18.00 98.85 0.812 3.11 0.57
24.00 98,93 0.821 3.41 0.67
30.00 99.00 0.828 3.65 0.75
36.00 899.07 0.833 3.86 0.83
42 .00 99.12 0.837 4.04 0.90
48 .00 99.18 0.840 4 .21 0.97
54.00 95.23 0.843 4_35 1.03
60.00 99.28 0.845% 4.49 1.09

L e e e g R R g g X

hkhkkkhkkkhhkrkkhkhkhkhhhkkkhkhkhhkkxxk ROADWAY OQVERTOPPING DATA kkkkkhkkkhkhkkhkkkhkikhkkrdxdhrxk
**********************************‘k********************************‘k************

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

R R R AR AR SRR D L R R e e L L E R LR kR LT L T gty



Dy Fil  vpper collertfor )

CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
( RENT TIME: 13:46:47 FILE NAME: F11
kkdkdkddhkhhkhhdhkhhhhbhdbhkhhhhdhhhhhhhkrwhhhhrhbhhhkhkhhhkhkhkhkkhkkhkkbkbhhhhhkkhhhkhkhkkkkkkkk
kkkhkkkkhrorkhkkhrhkrhhkrkhkrkkkx FHWA CULVERT ANALYSIS LR A A AR R R EE S LR R R R
kkkkkkhkkkkkhktkdhkhkhkxkhkhkkxk HY_B’ VERSION 3_2 FhhkkEI IR ERETRERRITERR R h R Rk ok
khkkkhkhkhkhkhkhkhhhhhkkkkhhkhdhhihhhhhkhhkkhkkhkkhkhhkkhhhhkhkhkhkkddrdhhkhkdhdrhhhhhkhkhhhhkhkhkhkkkkrkk

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U |-~ e e e e e e e e =

L INLET OUTLET CULVERT | BARRELS ,

V | ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT} = (FT) n TYPE

1 { 100.00 98.40 80.02 | 1 RCB 4.00 4.00 .012  CONVENTIONAL

2

3

4

5

6

khkdkkhkhhhhhhhkhkkdrhhhhdkhhdhhkhkhkhkhkhkhkkhkhhhkhhhkhkhkkkkkkkkrhhhhkkhhkhkkkkkdtkhhhkkkdddhhkkkkik

kkkkkkhkkkhrhhkrhhkhkhkkkhhkhdhhkhkhkdhkkhkhkhkrkkhhkhhkhkhhkhhhkhhhhrrkhkdhhhrhkXkthhhhkhdhkkdhxhkkkhi®

SUMMARY OF CULVERT FLOWS (CFS) FILE: F11 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.93 11 11 0 0 0 0 0 0 1
101.48 22 22 0 0 0 0 0 o 1
101.94 33 33 0 0 0 0 0 0 1
102.36 a4 a4 0 0 0 0 0 o 1
102.75 55 55 0 0 0 0 0 o 1
103.11 66 66 0 0 0 0 0 0 1
103.46 77 77 0 0 0 0 0 0 1
103.80 88 88 0 0 0 0 0 0 1
104.15 99 99 0 0 0 0 0 0o 1
104 .25 102 102 o Rwies LWl 0 0 0 1
110.00 523 523 0 0 0 0 0 OVERTODPING

kkkkhkdhhdhhkhkdhkhkhhdhhhdhhhhrdhhkhhkrrhhhkhkhkhkhhkhdhrhhhhhhdhhhdohhrhbdbdhhhhdhdhkrdhdhhkhrhhbdk®

hkkkhkkkhkkkhkkkkkkkkkkhkkhkhhkhkhhhkkkhkhkhhkhhhhkrrhhhhkkhkkhhXhkhkrERREkkRkRkkRrkrhkkrrxkhhkk¥k

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Fl11 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.93 0.00 11 0 0.00
101.48 0.00 22 0 0.00
101.94 0.00 33 0 0.00
102.36 0.00 44 0 0.00
102.75 0.00 55 0 0.00
103.11 0.00 66 0 0.00
103.46 0.00 77 0 0.00
103.80 0.00 88 0 0.00
104.15 0.00 99 0 0.00
104.25 0.00 102 0 0.00
Fhkkkkkhhkkhkhkhkdkrkkhkkhhhkhkkirhbhdkdhhhkkhkkkhhokbhhhddhdhhhkbhhhkhhhkkkhkdhhkkhkhdhhdhhdhtdbdbkthdkkdhrstx
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

dhkkkdhkhhhkhkkkhbhhkkdhkkhkhhbhhhhkhbhkhhkrtrbhhhkhkkhkhkkkikrkhkhkkhhkhkkhkhrhhbrhdhrhdrhkdhkhhkkdkikk
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T"RRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
{ENT TIME: 13:46:47 FILE NAME: Fi1l

****‘k***************************'k***********************************************
hhhhkkhkbkhkhhrwrhhhrhdhohrhhkhr CULVERT # 1 hkhkkhkkhkhddhhkdhkrkhhkhkrrhhthkrk
************‘k*************************************1\-*‘A‘***************************

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH FLOW CCr FCE TCE VO

{(cfs) (ft) (ft) {ft) {ft) TYPE (ft) (Ft) (£t) (fps)
0 100.00 98.40 0.00 -1.60 OQ-NF 0.00 100.00 0.00 0.00
11 100.93 98.74 0.93 0.72 6-FF 0.00 0.00 .00 7.77
22 101.48 98.91 1.48 0.94 6-FF 0.00 0.00 0.00 10.28
33 101.94 99.04 1.94 1.16 6-FF 0.00 0.00 0.00 10.58
44 102 .36 99.14 2.36 1.38 6-FF 0.00 0.00 0.00 11.52
55 102.75 99,24 2.75 1.62 6-FF 0.00 0.00 0.00 12.11
66 103.11 © 99.32 3.11 1.88 6-FF 0.00 0.00 0.00 12.60
77 103.46 99 .40 3.46 2.15 6-FF 0.00 0.00 0.00 13.14
88 103.80 99 .47 3.80 2.45 6-FPF 0.00 0.00 0.00 13.47
99 104 .15 89,54 4.15 2.77 6-FF 0.00 0.00 0.00 13.87
102 104 .25 99.55 4,25 2.86 6-FF 0.00 0.00 0.00 13.97

El. inlet face invert 100.00 ft El. outlet invert 98.40 ft

El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

1\"k*******‘k**********************************************************************

» %% STTE DATA **%%*k CULVERT INVERT ***%¥*kkkkkk®®*

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

QUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 98.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 80.02
*kk%% CULVERT DATA SUMMARY ** k& khhkhkkdddhddthhhdhsrkk

BARREL SHAPE BOX

BARREL SPAN 4.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

***‘:\'******‘k*‘k****'k**‘k‘k‘k**********‘k**'k*‘*****‘k‘k**'k'k'k'k‘k**‘k*‘k‘k*******"k‘k***‘k*‘k*******
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C RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
C ENT TIME: 13:46:47 FILE NAME: F11

HEERKEEREERER AR AR KRR RREERRKRARRARN AR hFhhkhhhkrhkhhrhhhhhhkhhhhhhkhhhhkhkhhhhkhhrhkd®

khkkhkhhkhhkhikhkhkhhkkhkkhhkkk TAILWATER hkkkhkhkkhhkdhhkddhkhdhhkhkhrkx
hhkhkhRhkkRhhhhkhhhrAhhhkhhrrkhhhrhhhrhkhrhkdkhhhhhrhbhhhhhdhhhhdkrkrkhdrkorkrrdrrrhrrrdr

*k*k%%% REGULAR CHANNEL CROSS SECTTION ¥k kkskxkdk

BOTTCOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.40

CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

***%*%* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 98.40 0.000 0.00 0.00
11.00 98.74 0.795 2.65 0.43
22.00 98.91 0.819 3.31 0.63
33.00 899.04 0.830 3.76 0.79
44 .00 99.14 0.838 4.10 0.93
55.040Q 99.24 0.843 4.38 1.04
66.00 99.32 0.848 4.62 1.15
77.00 99 .40 0.851 4.83 1.25
88.00 99.47 0.854 5.01 1.33
9%.00 99 .54 0.857 5.18 1.42
102.00 99.55 0.857 5.23 1.44

**‘k***'k**********‘k‘k‘k******‘k*********‘k‘k********‘k*****‘k*‘k******‘k******************

kkkkkkkhkkhkhkkkdhrkkrhskd% ROADWAY OVERTOPPING DATA r*ddkkhkkdkdkhhbohhhkdhkhrid®
R LR R L R e R s s

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

khkkhkkhkhhkhkhkhkhkkdhkhkhkbkhhkkkhkhkhhhhhhhhhkhddkrhhhkdhhhhhkhkdhkhkrxdhhrhddddbhrrhdhhkbdhrhhbddrdd



TP F12 upper Lalbeotor
1

CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
CTTRENT TIME: 13:52:24 FILE NAME: F12
e s e e R R T L
LR R s T R ey FHWA CULVERT ANALYSTS e T R L E R R s
dkhkhhkhhhhhdkhhdhd bk hhhrdhk HY-8, VERSION 3.2 hkkkkhkkkhhkhkR R Kk ERRRARE*h**
LR R T E E E E EEE

c SITE DATA CULVERT SHAPE, MATERIAL, INLET

7 [ U U

L INLET OUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

100.00 98.40 80.02 1 RCB -10.00 4.00 L0112 CONVENTIONAL

AU WM

*hkhkhkkhkkhkkhkkkhrkdkhkdhdhhhhkrxhhkkkhkhkhhkdddhhkhhdhkhkrkhhkkkkhhkhbhhhkhdhkdrkhkhkkkkkrhkhoddhdhikkhkik

kkkkhhhhkkkdhkhkhhhhkhhhkdhhhhhhkhkhhkhhhhkbhhhdhhdhhhhhbhbhhrhbdhrhhhrrhhhhrdrkdrrhkhhrx

SUMMARY OF CULVERT FLOWS (CFS) FILE: F12 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.85 24 24 0 0 0 0 0 0 1
101.35 48 48 0 0 0 0 0 o 1
101.77 72 72 0 0 0 0 0 0 1
102.15 96 96 0 0 0 0 0 0o 1
102.51 120 120 0 0 0 0 0 0o 1
102 .84 144 144 0 0 0 0 0 0 1
103.15 168 168 0 0 0 0 0 0 1
103.45 192 192 0 0 0 0 0 0 1
103.75 216 216 0 - 0 0 0 0 1
104.00 236 236 0 l@{@,zﬁ.@ 0 0 0 0 1
130.00 557 557 0 0 0 0 0 OVERTODPING

kkkhkhkhhkkhhhhhkkhkhhhkhtdrhrhkhdtdhhhhkihhthkhhhkdhhkkhkhbhkhkhhhkhkhkdkhkhkkkhhhkkdrhkhktrdrhhhhhkikx

khkkkkkhkhhkhkrxhdhkhhhkkdhhhkhhkhkhhhhhhkhkdhhhhkhhhhbhrhhrhkrkhkhkkhkhkkkrkhkdhhkhkhhkkhhkkkkkkkdkdx

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F12 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR {CFS) ERROR
100.00 0.00 0 0 0.00
100.85 0.00 24 0 0.00
1.01.35 0.00 48 0 0.00
101.77 0.00 72 0 0.00
102.15 0.00 96 0 0.00
102.51 0.00 120 0 0.00
102.84 0.00 144 0 0.00
103.15 0.00 168 0 0.00
103 .45 0.00 192 0 0.00
103.75 0.00 216 0 0.00
104.00 0.00 236 0 0.00

khkhkddhhhhbdhihbbhhbkhkrdddddrddddiorrhrrrohrhhhkdhhodhbhkrhhhkhbrhkhhkrrhrhhhhhhkhkdhddhdrtkkrt
<1> TOLERBNCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

eSS AR AR E LR R R R R R R R E R R TR R R EFEEEEEEE R LA
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_ RKENT DATE: 05-19-2004 FILE DATE: 05-19-2004
CURRENT TIME: 13:52:24 FILE NAME: F12

hhhkkdhbkhhhdkhkdhrhhhhhEEFT T AT ITTEARRREERRAREEER IR RR R AR RAAR A A AR d vkt hkhhdkh
khkkkkkhkkkkkkrkhkkkhrkhkhdkrk CULVERT # 1 kkkkkkrkhkkkkkhkhhkkkhhkhkkhkx
khkkkhkkhkhhhkkhkkhkrhhhkkkkhkhhkkhhhhkhbhhhhhhhkhrhhhkkhkhhkbhkhhkkhhhbhhhkhkkkhhhkkhkhrkhrhrhkdd¥®

PERFORMANCE CURVE FOR 1 BARREL(S})

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO
{cfs) (ft) (ft) (£t) {(ft} TYPE (ft) (ft) {ft) (fps}
0 100.00 298.40 0.00 -1.60 O-NF 0.00 100.00 0.00 0.00
24 100.85 98.93 0.85 0.69 6-FF 0.00 0.00 0.00 7.19
48 101.35 99.18 1.35 0.88 6-FF 0.00 0.00 0.00 10.34
72 101.77 99 .36 1.77 1.07 &-F¥F 0.00 0.00 0.00 10.73
96 102.156 89,52 2.15 1.25 &6-FF 0.00 0.00 0.00 11.71
120 102.51 99.65 2.51 1.45 6-FF 0.00 0.00 0.00 12.34
144 102.84 99.77 2.84 1.66 6&-FF 0.00 0.00 0.00 12.85
168 103.15 99 .88 3.15 1.87 6-FF 0.00 0.00 0.00 13.38
192 103 .45 99 .98 3.45 2.10 6-FF 0.00C 0.00 0.00 13.79
216 103.75 100.08 3.75 2.35 6&-FF 0.00 0.00 0.00 14 .18
236 104.00 1006.15 4 .00 2.56 6-FF 0.00 0.00 0.00 14 .46

El. inlet face invert 100.00 ft El. outlet invert 98.40 ft

El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

hkhkkkdkhkdhhkhkkhkkkkkhkkkkhkrkhkhkhhkkhhhhrkkkkkkhbkhkkhkkhhdkhrdhrdhhkbhkhhkhkkhkkkhhkhkkrrhkk*

thkkk* SITE DATA *%*x*%x (CULVERT INVERT **%%kkkkkkkikkkk

INLET STATION (FT) 106.00

INLET ELEVATION ({FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 98.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALCNG SLOPE (FT) 80.02
*kk**% CULVERT DATA SUMMARY **%khkkhhhkhkhhhrhdhhhhhhks

BARREL SHAPE BOX

BARREL SPAN 10.00 FT

‘BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (3G-75 DEG. FLARE)

INLET DEPRESSION NONE

khkkkkkkhkkhkhbhkthkrkhkhthdhkdhhkhdtdhhhkhkhkkdrkhkhkbkddhdhhhkhdhkhkhdhhhhhhdthhhrhdhddhbrhhhkhkhkkkkrd



3

C"™RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
L ENT TIME: 13:52:24 FILE NAME: F12

Fhkkkkdhdkkh ko kb Rk ke khhhk kR ko h ko kkh kA hkh ok hhk ok kR hkhkkhhkdkhhdkhhkhhhhkhkhhhdd hdxk

hhhkddkkhkdhkhhhkkhhkhkikrkkhkt TAILWATER khkkkbhhkdkhhkhkhkkrhrkdrErirhekx
Fhkkkkkkkhhhkk kb hkhhhhhkkkhkhhkhkhdhkhhhhhhdkkhh ko khhhhkkhhhk kb hddhh kb h kb kR kb hhds

**%%*%%* REGULAR CHANNEL CROSS SECTION * k&% ks kikss

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.40
CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

*x*k%xxx UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
{CFS) (FT) NUMBER (FPS) (PSF)
0.00 98.40 G¢.000 0.00 0.00
24 .00 98.93 G.821 3.41 0.67
48 .00 99.18 0.840 4,21 0.97
72.00 99.36 0.850 4.73 1.20
96.00 99.52 0.856 5.14 1.40
120.00 99.65 0.861 5.47 1.56
144 .00 99.77 0.865 5.75 1.71
168.00 99.88 0.868 6.00 1.85
192.00 99.98 0.872 6.22 1.98
216.00 100.08 0.874 6.42 2.09
235.00 100.15 0.876 6.58 2.18

khkhkdhkhdhkhdhhhhkkhkhkhhhhkdhkhhkhkrk kR Xk h Ak hh Rk kdkdkh bk hdhkr kb hhkrkkkk kb A dhkkhd ks h*

kkkdhkkhkhhhhkdhhhhhhhrthhhdk ROADWAY OVERTQPPING DATA hkhkkhkkhkhkkkkkhkkkhkkhkhkkhkkrk
LR e o o R R R R R R R R R L R g gy

ROADWAY SURFACE ‘ DPAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

LR R AR RS A S A AR R R R s R R T g R e R e e R R R RS
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1

RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
CusRENT TIME: 14:17:54 FILE NAME: F13
R e L R T Rk R R L L T AN NRn YA
Fhhkkkhkhhhhhhhkhkkkddhdhdh ok FHWA CULVERT ANALYSIS hhkkhhhkhhhkkkhh Rk Rrhkhhhdhx
Hhhkhkkhhhkkhkkkkhkkhdhhkhh kK HY-8, VERSION 3.2 Kkhkkkhhhkhkhhhdhhhhhhhhhhhdd
i e e R YT I

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L e

L INLET OUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

100.00 98.40 80.02 1 RCP 3.00 3.00 .012 CONVENTTIONAL

oY Ul s DR

‘A‘**************‘k********************'k***‘k***************************************

*******************1\'********************************‘k*‘***‘k********‘k***‘k*********

SUMMARY OF CULVERT FLOWS (CFS) FILE: F13 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.78 4 4 0 0 0 0 0 0 1
101.12 7 7 0 0 0 0 0 0 1
101.39 11 11 0 0 0 0 0 0 1
101.66 14 14 0 0 0 0 0 0 1
101.91 18 18 0 0 0 0 0 0 1
102.14 21 21 0 0 0 0 0 0 1
102.35 25 25 0 0 0 0 0 0o 1
102.56 28 28 0 0. 0 0 0 0 1
102.67 30 30 o Hwites 4 o 0 0 0 1
102.9¢ 3% 35 0 0 0 0 0 0 1
110.00 100 100 0 0 0 0 0 OVERTODPING

*1\'************************‘k******i*******’k************‘k***********1\-*************

'k'k'**'.l\‘*****************************'k****‘k‘k************************‘***************

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F13 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.78 ¢.00 4 0 0.00
101.12 0.00 7 0 0.00
101.39 Q.00 11 0 0.00
101 .66 0.00 14 0 0.C0
101.91 0.00 18 0 0.00
102 .14 0.00 21 0 0.00
102.35 0.00 25 0 6.00
102 .56 0.00 28 0 0.00
102 .67 0.00 30 0 0.00
102 .96 0.00 35 0 0.00

'k'*****‘k*****************‘k********‘ir'k***************************************'k'k'k***

<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000



2

C""RRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 14:17:54 FILE NAME: F13

**'k***'k****************************'k********************************************
FhkdkhhhkhRkhdhhkhhhkhkhhhthttk CULVERT # 1 kkhhkkdhhkhhkbkrwkkhkrkikkkkkkrki®
Adhdkhkhkk kR A dhhh bk ke kR KRR TR AR Tk hhhkkhhhkkhdhdhhhhhhhkhhhrhhkhkhkhhkkdhkkkdhddddhndddr

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH QCH ¥FLOW CCE FCE TCE VO

(cfs) (ft) (ft) (£t) (ft) TYPE (Ft) (£t) (ft) (fps)
0 100.00 98.40 0.00 -1.60 O-NF 0.00 100.00 0.00 0.00
4 100.78 08.58 0.78 0.20 6&-FF 0.00 0.00 0.00 7.07
7 101.12 98.67 i.12 0.34 &-FF 0.00 0.00 0.00 8.51
11 101.39 98.74 1.39 0.48 &-FF 0.00 0.00 0.00 8.51
14 101 .66 58.79 1.66 0.62 6-FF 0.00 0.00 0.00 10.30
18 101.91 98.85 1.91 0.75 6-FF 0.00 0.00 0.00 9.88
21 102.14 98 .90 2.14 0.90 6-FF 0.00 0.00 0.00 10.57
25 102 .35 98.94 2.35 1.06 6-FF 0.00 0.00 0.00 10.75
28 102 .56 98.98 2.56 1.24 6&-FF 0.00 0.00 0.00 11.08
30 102 .67 99 .00 2.67 1.34 &-FF G.00 0.00 0.0Q 11.32
35 102 .96 59.06 2,96 l1.62 6-FF 0.00 0.00 0.00 11.76

El. inlet face invert 100.00 ft El. outlet invert 98.40 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

****'ﬂ'******'k‘k*'k“k'k*'k**'A'*********‘k******‘k******‘k**********************************

> -%% STTE DATA #*%*%+%x OULVERT INVERT **%%kkhkkhhkkkh

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 88.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (F'T) 80.02
*kxk% CULVERT DATA SUMMARY *kkhhkdhhkwhrhkdhhkkkhhdhhkhdx

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALIL

INLET DEPRESSION NONE

'k‘k*'k******************‘k*‘k**'k*'k**************************************************
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" "RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
{ RENT TIME: 14:17:54 FILE NAME: F13

khdkhkhkhhkhdhdhkhkkhhkhhbhhhhkohhkhhhhhhhhhhhdkhhhrkhkrhrdrrrrrhrbrrhhkdrdrkhhrhhhkhkhrhdkhx

kkkkkkkkhhhhkxhkhhkrkhrrkikrk TATILWATER kkkkkkkkhkkhkhkhkkkkhxkhh®*x
KE R TR Rk KRRk kA kR kR kR Rk Tk Rk kR kR R R T A RR A IR I IR R R I KA R RAF AT RR R F AR R AR IR IR ARk *

**%% k%% REGULAR CHANNEL CROSS SECTION %%k &% k& ik sk kx

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNTNG'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.490
CULVERT NO.1 QUTLET INVERT ELEVATION 58 .40 FT

*kkxdkd UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) {(FT) NUMBER (FPS) (PSF)
0.00 98.40 0.000 0.00 0.00
3.50 98.58 0.744 1.78 0.22
7.00 98.67 0.776 2.27 0.33
10.50 98.74 0.793 2.61 0.42
14.00 98.79 0.804 2.87 0.49
17.50 98.85 0.811 3.08 0.56
21.00 98.90 0.817 3.27 0.62
24 .50 098.94 0.822 3.43 0.67
28.00 ©8.98 0.826 3.57 0.73
30.00 99.00 0.828 3.65 0.75
35.00 99,06 0.832 3.83 0.82

hkkdkkkdhkhkhkhhhkkdhkhhhhhhhdhhhhFtdhhhdhrhhhkhhhhhhhhhhhhdhdhhhhhdhhhrhhhhhdhohhhhkhodhkdk

khkkkhkkkkhhkkdhhrthddhkhkhhrrkhhrx ROADWAY OVERTOPPING DATA khkkhkkhhkhhkhkhehhdkkkdhrxrrhixhrrd
kkkkkhhhhkkhhkhhhhkhhhkhhdhhhhhdhhhdk ek kXA AR R R R A AR R A I AR Ak Ak Ak ke v Rk hxhhrd

ROADWAY SURFACE PAVED
EMBANKMENT TOQP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1106.00

khkdhkhhdhkhkhkhhkkhhh kI hhhhkk kb bk Rk kR R,k h kK hhhh kA hhkkhkhkhkkkhFhhhhhFrkdhhdhrhkhkdrkhtr
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KV

TLET 6% o\

CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
MTRRENT TIME: 16:28:35 FILE NAME: DB19
*-k*'k****-Ir***1‘:*****************************************************************'k*
-Je************************* FHWA CU]'_,VERT ANALYSIS LEE R T R R EFE LR EE FE YT EEEE YT
kb hhhkkhkkhkhrhhhthkkbrdhhdht HY-8, VERSION 3.2 hkkkhhkhhhkdkhkhhkrhhrhhhdk
'ir********'#'k**'k'k**‘k******'k'k-k*****************************‘k***********************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L e

L INLET OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) {FT) MATERTIAT, {FT) (FT) n TYDPE

1 100.00 95.20 240 .05 1 RCP 3.50 3.50 .012 CONVENTIONAL

2

3

4

5

5 -

**‘k*9{*‘#*******1\'*******'k*‘k***'k**'k'k‘k***************k*****‘k‘********1\‘*********:******

******‘k****************************‘k********************************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: DE19 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.29 10 10 0 4] 0 0 0 o 1
101.80 20 20 0 0 0 0 0 0 1
102.45 30 30 0 0 0 0 o 0 1
102.93 40 40 O 0 0 0 0 0 1
103.39 50 50 0 0 0 0 0 o 1
103.88 60 60 0 -0 0 0 o 0 1
104 .42 70 70 0 o 0 0 0 0 1
105.05 80 80 0 0 0 0 0 0 1
105.76 S0 90 0 0 0 Q 0 0 1
106.57 100 100 0 0 0 0 0 0 1
110.00 134 134 0 0 0 0 0 OVERTOPPING

‘#****************‘k****‘i:'k***‘k****************************************************

*‘k'k************************************************‘k********'k'k*‘k****‘:\‘*******‘k***

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DB1S DATE: 05-19-2004
HEAD HEAD TOTAL FLCOW % FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.29 0.00 10 0 0.00
101.90 6.00 20 0 0.00
102.45 0.00 30 0 0.00
102.93 0.00 40 0 0.00
103.39 0.00 50 0 G.o0
103.88 g.o0 60 0 0.00
104 .42 0.00 70 0 .00
105.05 ¢.00 80 0 0.00
105.7¢ 0.00 a0 0 0.00
106.57 0.00 100 0 0.00

R e R L T L L T L L O TR
«1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

'k'k‘k****‘k****************‘k**'k'k'k*‘k****************************************‘k*******
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C'"™™RENT DATE: 05-19-2004 ' FILE DATE: 05-19-2004
{ AENT TIME: 16:28:35 FILE NAME: DB19

***‘k****‘k****************‘k***‘k**********************'k***************************
Khkkkhkhkhhikrhhhkhkhhkhkhkkkkhhk CULVERT # 1 FhkkhkkhkkhhhdhhdhhkdhrRkhhkhkhrohkkkx
********************************************'k**-}r***********************‘k***1\'****

PERFORMANCE CURVE FOR 1 BARREL({S)

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO
(cfs) (ft) (ft) (£t) (ft) TYPE {(ft) (£t) (£t) (Eps)
0 160.00 95.20 0.00 -4 .80 O0-NF 0.00 100.00 0.00 0.00
10 101.29 95.53 1.29 -2.53 6-FF 0.00 0.00 0.00 8.19
20 101.90 95 .68 1.90 -2.1%9 6-FF 0.00 0.00 0.00 11.24
30 102 .45 95.80 2.45 -1.80 6-FF 0.00 0.00 0.00 12 .44
40 102.93 95,91 2.93 -1.35 6-FF 0.00 0.00 0.00 13.56
50 103 .38 96.00 3.39 -0.82 &-FF 0.00 0.00 0.00 14.35
60 103.88 96.08 3.88 -0.21 6-FF 0.00 0.00 0.00 14 .54
70 104 .42 96 .15 4 .42 0.47 6-FF 0.00 0.00 0.00 15.00
80 105.05 896.22 5.05 1.24 6-FF 0.00 0.00 0.00 15.44
90 . 105.76 96.28 5.76 2.08 6-FF 0.00 0.00 0.00 15.87
100 106.57 96.34 6.57 3.00 6-FF 0.00 0.00 0.00 16.28

El. inlet face invert 100.00 ft El. outlet invert 95.20 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*'k'***‘k***‘k******************1\'**‘k******‘k*‘k‘k*******‘k*********************‘k**'k*'k‘k'k*

* &% STTE DATA #*%%%% (CULVERT INVERT #**%kkk%&%&%%%%

INLET STATION (FT) 1¢00.00

INLET ELEVATION (FT} 100.00

OUTLET STATION (FT) 340.00

OUTLET ELEVATION (FT) 95.20

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 240.05
¥kkkk CULVERT DATA SUMMARY *hdkhkkhhkdkhhkhhkkdnkdkhrd

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 FT

BARREL MATERIAL CONCRETE

BARKREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

******‘k‘k*********************‘k****'k****************************‘k****************
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CIRRENT DATE: 05-19-2004 FILE DATE: (05-19-2004
C ENT TIME: 16:28:35 FILE NAME: DB19S

LR Y R e D T Iy ey

Fhkkkhkkkkhkrkhkhkkhbkhshhsn TATILWATER hkkkkhhkkkhhhhhhkkkhkdkkkk &k

*‘k*************************‘k****‘:\'*‘k*******'Ir'k********************‘k*******‘k*******

**k**4% REGULAR CHANNEL CROSS SECTTION ¥ kst nk

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) . 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1}) 0.035
CHANNEL INVERT ELEVATION (FT) 95.20
CULVERT NO.1 OUTLET INVERT ELEVATION 95,20 FT

¥k k%% k% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER  (FPS) (PSF)
0.00 55.20 0.000 0.00 0.00
10.00 95.53 0.791 2.56 0.41
20.00 95.68 0.816 3.22 0.60
30.00 95.80 0.828 3.65 0.75
40.00 85.91 0.836 3.98 0.88
50.00 96.00 0.841 4_26 0.99
60.00 96.08 0.845 4.49 1.09 .
70.00 96.15 0.849 4.70 1.19
80.00 96.22 0.852 4.88 1.27
90.00 96.28 0.855 5.04 1.35
100.00 96.34 0.857 5.20 1.43

Fhkdkhdkhhdkhkhkdhdhhdhkhhhhhhdkhhhrhkdhhhhhhhkhhhkhkhhrrkrrdhhhrdorokkkhrrkrhhhdhhhhokhrdrrk

kkktkhkkkhkkhkhkhkkhhkhkhhkhdikkkhk ROADWAY O‘VERTOPPING DATA kkkkhkhhkkdkdhhhhkhhkhkkhhrhhhrk
LR R R R R R R R R R R R R R R Y E X R R L]

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

R R R R R R R R N R R R R R R R R



DB 1B, outlet &£
Ardf?>5¥i=h\ %nae:wh 1

CURRENT DATE: 05-19-2004 'FILE DATE: 05-19-2004
CTIRRENT TIME: 16:33:00 FILE NAME: DB18
'nA"k‘k*‘k'k'k***-k****‘k***********‘k***************‘k****************************‘k*****‘k
khkkkkkkkhhhrhhhhhhkhhkdhhrok FHWA CULVERT ANALYSIS kkkhkhhhhkhkhkhkhkhkhkrrrhkrhhhrn
Kbk khkhhhkhhkhhhkhhkhhhddhvrd HY_B’ VERSION 3.2 kdkkkhdkkhhkhhkhrhkhdhhkbrhohkhrid
*‘k***‘k‘k‘k*************‘k******‘k***********'k'k':\'****‘k*****‘k*'k*k‘k***‘k**‘k***************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L B el

L | INLET OUTLET CULVERT | BARRELS

vV | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET

# (FT) (FT) (FT) MATERTAL (FT)  (FT) n TYPE

1 | 100.00 95.20  240.05 | 1 RCP 4.00 4.00 .012 CONVENTIONAL

2

3

4

5

6

‘****‘k**********************‘k*i‘**‘k*‘k**********************************‘k**********

********'k*1\-**************‘k********************‘k*************************‘********

SUMMARY OF CULVERT FLOWS (CFS) FILE: DB18 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.53 15 15 0 0 0 0 0 0 1
102.27 30 30 0 0 0 0 0 0 1
102.92 45 45 0 0 0 0 0 0 1
103.50 60 60 0 0 0 0 0 0 1
104.08 75 75 0 0 0 0 0 0 1
104.70 90 90 0 0 0 0 0 0 1
105.41 105 105 0 0 0 0 0 0 1
106.24 120 120 0 0 0 0 0 0 1
107.19 135 135 0 0 0 0 0 0o 1
107.53 140 140 0 0 0 0 0 0.2
110.00 171 171 0 0 0 0 0 OVERTOPPING

'Jr***********************i**************‘k":\'**************'k*'!c'k*********************

*‘k‘k****‘k*****‘k******************************‘k*k‘k'k*****'k*****‘k******************‘k*

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DB1S§ DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.53 0.00 15 0 0.00
102.27 0.00 30 0 0.00
102.92 0.00 45 . 0 0.00
103.50 0.00 60 0 0.00
104.08 0.00 75 0 0.00
104.70 0.00 90 0 0.00
105.41 0.00 105 0 0.00
106 .24 0.00 120 0 0.00
107.19 0.00 135 0 0.00
107.53 0.00 140 0 0.00

R R R Kk Rk kR kR ok k R Rk R h Rk ok ok k kR ke ok ko kh ok ki ks k ok ko hdkdkdek ks ko k ok dok koo ko sk & oo o o ok ok ok
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

**‘***‘k'k'k*********************************************‘k*‘k*******‘k********‘k*******
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FTRRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 16:33:00 FILE NAME: DB18

********************************************************************************
khkkikkkkkhhkhkkhkkkhkkkhkrhrtrhkkkk CULVERT # 1 kkhkhkkhkkhkkkrhkhkdkhthhkkktkiriex
********************************************************************************

PERFORMANCE CURVE FOR 1 BARRELI(S)

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO
(cfs) (ft) {(£t) (Et) (Et) TYPE (Ft) {(ft) (ft) (fps)
0 100.00 95.20 0.00 -4 .80 O-NF 0.00 100.00 0.00 .00
15 101.53 95 .61 1.53 -2.18 6&-FF 0.00 0.00 0.00 10.30
30 102.27 95.80 2.27 -1.77 6-FF 0.00 0.00 0.00 12 .46
45 102.92 95 .95 2.92 -1.30 &-FF 0.00 0.00 0.00 13.158
60 103 .50 96.08 3.50 -0.75 &-FF 0.00 0.00 0.00 14 .37
75 104 .08 96.18 4,08 -0.11 &-FF 0.00 0.00 0.00 15.08
90 104.70 96.28 4 .70 0.63 6-FF 0.00 0.00 0.00 15.77
105 105.41 96 .37 5.41 1.46 6-FF 0.00 0.00 0.00 16.38
120 106.24 96.45 6.24 2.38 6-FF 0.00 0.00 0.00 16.91
135 107.19 96.53 7.19 3.40 6-FF 0.00C 0.00 0300 17.34
140 107.583 896.55 7.53 3.77 6-FF 0.00 0.00 0-00 17.46

El. inlet face invert 100.00 ft El. outlet invert 95.20 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

********************************************************************************

* k% STTR DATA ***%%* CULVERT INVERT *%%%kkddhdihks

INLET STATION (PFT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 340.00

OUTLET ELEVATION (FT) © 95,20

NUMBER OF BARRELS 1.00

SIOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 240.05
*kkk*k CULVERT DATA SUMMARY Khkkkkkhkkhkhhkkrhhhhhkhhkhrrd

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4,00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL, SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

********************************************************************************



3

TTMRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 16:33:00 FILE NAME: DB18§

*************************************'k*******'k**********************‘k***********

hhkkkkkdhhkhkhhkdrtrxtrhkhbhddh TATLWATER hkkkkhkkhkRhkhkhhdddhrnhdhdrkesk
*'k'k*****************************'k'k*‘k*'k‘k*-k***************‘k***********************

**kkkx* REGULAR CHANNEL CROSS SECTION **kk k& kaskkkw

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) : -0.020
MANNING'S N (.01-0.1) . 0.035
CHANNEL INVERT ELEVATION (FT) 95.20
CULVERT NO.l1 OUTLET INVERT ELEVATION 95.20 FT

*ok*kkk* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE VEL . SHEAR
(CFS) (FT) NUMBER  {FES) {PSF)

0.00 95.20 0.000 0.00 0.00
15.00 95.61 0.806 2.93 0.51
30.00 95.80 0.828 3.65 0.75
45.00 95.95 0.839 4,13 0.94
60.00 96.08 0.845 4.49 1.09
75.00 96.18 0.851 4.79 1.23
90.00 96.28 0.855 5.04 1.35
105.00 96.37 0.858 5.27 1.46
120.00 96.45 0.861 5.47 1.56
135.00 96.53 0.863 5.65 1.66
140.00 96.55 0.864 5.70 1.69

*‘k****************‘k****************************************************1\'********

L o R T R T T s ROADWAY OVERTOPPING DATA kkkhkdhkhrhrkkdhhdrhkhkhihdrhdtd
***************'ir'k*‘k'Ir'k‘k‘k**‘k***********************‘k-k'k****************************

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 116.060

****‘k***‘k*********************‘k'k***‘k*************************‘k************‘k***‘#*



F28 Bowpente Puob

CURRENT. DATE: 05-21-2004 ' FILE DATE: 05-19-2004
“TTRENT TIME: 09:22:08 FILE NAME: F23
**********‘***********************1\‘****‘k*****************'A"k**********************
kkFhkkhkhkddhhhhkhhrhhrrtkdrd FHWA CUL’VERT ANALYSIS Thhkhhkhhkkhhkbhhhdkbhdhrhkhkhhdk
hhkdkkhkhhkkkhthhkhhhkhkrhhkrthhrd HY-B’ VERSION 3-2 AR AR R FEEEEEEE LR R EE YL
***********************‘******************************************************'k**

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

1 o

L INLET OUTLET CULVERT | BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

100.00 96.80 160.03 { 1 RCP 4.00 4.00 .012 CONVENTIONAL

(2R & 3 B U I O Y

******"k*************************************************************‘k***********

'k'k********************************************-Ir******'k***7**‘k**********‘k*********

FILE: F23 CULVERT HEADWATER ELEVATION (FT) DATE: 05-19-2004
DISCHARGE 1 2 3 4 5 6 ROADWAY
0 100.00 0.00 0.00 0.00 0.00 0.00 110.060
8 101.07 0.00 0.00 0.00 0.00 ¢.00 110.089
15 101.53 0.00 0.00 0.00 0.00 0.00 110.14
23 101.90 0.00 0.00 G.00 0.00 0.00 110.18
30 102 .27 0.00 0.00 0.00 0.00 0.00 110.22
38 102.61 0.00 0.00 0.00 0.00 0.00 110.25
45 102.92 0.00 0.00 0.00 0.00 0.00 110.28
53 103.22 0.00 0.00 ¢.00 0.00 0.00 110.31
60 103.50 0.00 0.00 0.00 0.00 0.00 110.34
68 103.79 0.00 0.00 0.00 0.00 0.00 110.37
69 103 .84 0.00 0.00 0.00 0.00 0.00 110.37
Bl L e R e e N E 3 e CH T T FK KK KR F KR RFRFRFT IR eRR ok k%

Hwids 47
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TSRENT DATE: 05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:22:08 FILE NAME: F23

'A'**‘k*****************1\-1\-***'k*****************************************************
khkikkdhhhdhhhdkhhhhhkhhkhrrkkhs CULVERT # 1 Kk kkhkdkhkbbhdkhkhbhhkkdttr*x
****‘k****************************‘k************************************‘k*********

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO

(cfs) (fr) (ft) (ft) (ft) TYPE (fFt) (ft) {ft) (fps)
0 100.00 96.80 0.00 -3.20 O-NF 0.00 100.00 0.00 0.00
8 101.47 97.08 1.07 -0.79 6-FF 0.00 0.00 0.00 g8.55
15 101.53 97.21 1.53 -0.59 6-FF .00 0.00 Q.00 10.30
23 101.90 97.32 1.90 -0.40 6-FF 0.00 0.00 0.00 11.40
30 102.27 97.40 2.27 -0.20 6-FF .00 0.00 0.00 12 .46
38 102.61 97.48 2.61 0.00 6-FF 0.00 0.00 0.00 12.37
45 102.92 97 .55 2.92 0.23 6&-FF 0.00 0.00 0.00 12.87
53 103.22 97.62 3.22 0.47 6-FF 0.00 0.00 0.00 13.50
60 103.50 97.68 3.50 0.73 6-FF 0.00 0.00 0.00 13.83
68 103.79 97.73 3.79 1.0 6-FF 0.00 0.00 0.00 14 .28
69 103.84 97.74 3.84 1.07 6-FF 0.00 0.00 0.00 14 .37

El. inlet face invert 100.00 £t El. outlet invert 96 .80 ft

El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

'k**‘k*******'k‘k************‘k***#*********'k'k**********************************‘k****

» %% STTE DATA ***%% (CULVERT INVERT #***kkkkdkkhhhhk

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 260.00

OUTLET ELEVATION (FT) 96.80

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 160.03
kkkkx CULVERT DATA SUMMARY **dhhkhhkkhhhhdhhdddhhddds

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 FT

BARREL MATERIAL, CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE

****‘********************‘k************‘A‘*******************************‘k**********
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F™RENT DATE: (05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:22:08 FILE NAME: F23

**‘k***‘k***********************‘k*****‘k*******************************************

kkkkhhkhkkhhxkhhkhhhkdhrhkhhhksxn TATLWATER ) khkkhkdkkkkhhkkkkhkdhkkhhhhhkkd
**‘k*******‘k****************************‘k***************‘k*******************1\'****

¥k %%k k% REGULAR CHANNEL CROSS SECTTION * % %k ks ko oo & v

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL. SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 96.80
CULVERT NO.1 OUTLET INVERT ELEVATION 96.80 FT

FAkkkk% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER {FPS) (PSF)
0.00 96.80 0.000 0.00 0.00
7.50 97.08 0.779 2.32 0.35
15.00 897.21 0.806 2.93 0.51
22 .50 97.32 0.819 3.34 0.64
30.00 97.40 0.828 3.65 ¢.75
37.50 97.48 0.834 3.91 0.85
45,00 97.55 0.839 4.13 ¢.94
52.50 97.62 0.842 4.32 1.02
6€0.00 97.68 0.845 4.49 1.09
67.50 97.73 C.848 4.65 i.16
69.00 97.74 0.849 4.68 1.18

*****‘E**H;***‘k*_'Jr*'k***‘k*'k***‘k************‘k*********"k************‘k***********‘k****'*

hhhkkhkhkdbhhkbhkhbhhkhhdrdhhnn ROADWAY OVERTOPPING DATA khkkkhkkrkkFhkhkhkhhhhkhhiRrxhkroNhx
'k*'k‘k**‘********.*********1\:********************************************************

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 109.00
OVERTOPPING CREST ELEVATION (FT) 110.00

'i'************‘k****************************ﬁ#*********"?'ﬁ'*******‘k****‘k‘k‘k‘k*********
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1
RENT DATE: 05-19-2004 _ FILE DATE: 05~19-2004
“~«RENT TIME: 17:00:28 FILE NAME: F14
**********************************i*********************************************
Khkhkkhhhhhhhkhkhhhhrkhkhhkkhst FHWA CULVERT ANALYSIS KkkkkRhkhkhbhkhdkhhhdhdhhrkhh®
Fhkkhkhhhhhkhddhhhhhhhhk k& HY-8, VERSION 3.2 hkkkk kb kb khhkhhhhhhhdhhhhhk
R R R K ko Rk K R R R AR KK kA kR R AR KRR A A AR R R ARk ko kok kR Ak kk ko ko 4k ok ok ek ke
Cc SITE DATA CULVERT SHAPE, MATERIAL, INLET
L e
L INLET OUTLET CULVERT BARRELS
Vv ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) (FT) (FT) MATERIAL (FT) {FT) n TYPE
1 100.00 96.80 160.03 1 RCB 8.00 4.00 .012 CONVENTIONAL
2 ) '
3
4
5
6

*‘k*'k***‘:\-*'k*************‘k***********‘k*‘**********‘k***‘k***********‘k**'.lr'k‘.lr**‘k‘k‘k******

*****************'k**'k‘k**********‘k*‘k‘k'k'k**'k'k'k*‘k***********************************

SUMMARY OF CULVERT FLOWS (CFS) PILE: Fl4 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100.93 22 22 0 0 0 0 0 0 1
101.48 44 44 0 0 0 0 0 0 1
101.94 66 66 0 0 0 0 0 0 1
102 .36 88 88 0 0 0 0 0 0 1
102.75 110 110 0 0 0 0 0 0 1
103.11 132 132 0 0 0 0 0 0 1
103 .46 154 154 0 0 0 0 0 0 1
103.80 176 176 0 0 0 0 0 0 1
104 .15 198 198 0. .. 0 0 0 0 0 1
104,35 210 210 o W= ¢ 0 0 0 0 1
110700 445 445 0 5 0 0 0 OVERTOPPING

‘k***‘k**'k*'k*'k***'**‘k*******‘k****************‘k*'k****‘k***********‘k***‘k****‘k******‘k**

******************************************‘k***************‘k******‘***‘k****'k-k*****

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Fl14 DATE: 05-15-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.93 0.00 22 0 0.00
101.48 0.00 44 0 0.00
101.94 0.00 66 0 0.00
102 .36 0.00 88 0 0.00
102.75 0.00 110 0 0.00
103 .11 0.00 132 0 0.00
103 .46 0.00 154 0 0.00
103.80 " 0.00 176 0 0.00
104 .15 0.00 198 0 0.00
104 .35 0.00 210 0 0.00
i e R R R LR R D T T O
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

*‘k****************‘k*****'k'k***'k**'k**'***‘k***1\-';**************************‘k***‘k*****
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T ™RENT DATE: 05-19-2004 FILE DATE: 05-19-2004
N RENT TIME: 17:00:28 FILE NAME: F14

********************************************************************************
khkkkhkkkhkhhhkhkRrkhkrRbkhkhr¥kk CULVERT # 1 hhkhkkkdkhkhkkbkhkRbkbrokkkkkhkhkihk
********************************************************************************

PERFORMANCE CURVE FOR 1 BARREL(S)

0 HWE TWE ICH OCH FLOW CCE FCE TCE vO
(cfs) (ft) {(ft) (ft) {(ft) TYPE (ft) (ft) (ft) (Eps)
0 100.00 96.80 0.00 -3.20 O-NF 0.00 100.00 0.00 0.00
22 100.93 97.31 0.93 -0.88 6-FF 0.00 0.00 0.00 8.94
44 101.48 97.54 1.48 ~0.66 6-FF 0.00 0.00 0.00 9.97
66 101.%4 97.72 1.94 -0.44 6-FF 0.00 0.00 0.00 12 .46
88 102 .36 97.87 2.36 -0.20 6&-FF 0.00 0.00 0.00 13.54
110 102 .78 98.00 2.75 0.04 &-FF 0.00 0.00 0.00 13.72
132 103.11 98.11 3.11 0.31 6-FF 0.00 0.00 0.00 14 .51
154 103 .46 98 .22 3.46 0.60 6-FF 0.00 0.00 0.00 15.13
176 103.80 98.32 3.80 0.91 &-FF 0.00 0.00 0.00 15.58
198 104 .15 98.41 4.15 1.24 6-FF 0.00 0.00 0.00 16.01
210 104 .35 98.45 4 .35 1.43 6-FF 0.00 0.00 0.00 16.26

El. inlet face invert 100.00 £t El. outlet invert 96.80 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

********************************************************************************

v ook% OTTE DATA *+**%x% CULVERT INVERT #+*%kkkhkkdhhdhk

INLET STATION (FT) 100.00
INLET ELEVATION (FT) 100.00
OUTLET STATION (¥T) 260.00
OUTLET ELEVATION (FT) 96.80
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0200
CULVERT LENGTH ALONG SLOPE (FT) 160.03

k%) CULVERT DATA SUMMARY khhkkhkkhkhhkdhhkhkhdhrdthkhhktk*k
BARREL SHAPE BOX
BARREI, SPAN 8.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTTONAL
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE

LR R R R e o R R R S R R R L R R R e R R L L L L I A Ay



3

T RRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 17:00:28 FILE NAME: F14

******************1\'*'k'k******‘k***‘k**************‘k********************************

Thkhkkhkhhhkdhkhkdrhkhhhkhdkhhhkddhs® TAILWATER kkkhkkkhkkhdkkhkhhhhkbhhhthhkkhk
‘k**‘k****************'!r*‘k*************************'.k*****************‘k************'k

**¥kk%%* REGULAR CHANNEL CROSS SECTTION %%k %%k %% %% %k &

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) €.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 96.80
CULVERT NO.1 OUTLET INVERT ELEVATION 96.80 FT

¥HAk*%* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 96.80 0.000 0.00 0.00
22.00 97.31 0.819 3.31 G.63
44 .00 97.54 0.838 4.10 0.93
66.00 97.72 0.848 4.62 1.15
88.00 97.87 0.854 5.01 1.33
110.00 98.00 0.859 5.34 1.50
132.00 98.11 0.863 5.61 1.64
154 .00 98 .22 0.866 5.86 1.77
176.00 98.32 ¢.870 6.08 1.89
198.00 98 .41 0.872 6,27 2.01
210.00 98.45 0.874 6.37 2.06

********‘k************************************‘k*****‘k***************‘k****'k*******

khkkkhkkhkhkkrvhkhkkkhkdkhkkihkhhrr ROADWAY OVERTOPPING DATA kkkhkkkhkkhkrhhhkhkhhhrthkhkhhkhikhhkkd
****************************‘k*'Ir*********************:’r****‘k*********************'*

ROADWAY SURFACE FAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

‘k‘k*****************************************************‘k***************‘k*****‘k**
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1
CURRENT DATE: 05-21-2004 FILE DATE: 05-19-2004
("™RENT TIME: 09:29:06 FILE NAME: F24
*-x***-k-k*-k***********************************************************************
FhhkkkRkhhhkhkkkhhkhhhthrhhhhhk FHWA CULVERT ANATYSIS khkkhkkhkhthhhkrkhkdhhhkhhhkhhkh*k
LR R AR LR EE R R EE L T R R TR HY-S' VERSION 3_2 khkkkhkkhkkhkkhhkkkhkkhrrkrkkx
******'k*‘k*************************‘k'k1\'*****************************‘k**********‘k**

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L B i T

L INLET OUTLET CULVERT | BARRELS

' ELEV. ELEV. LENGTH SHAPE SPAN  RISE MANNING  INLET

# (FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE

100.00 98.40 80.02 | 1 RCB 8.00 4.00 .012 CONVENTIONAL

A W

************************1\-*****‘k**********‘k***‘k********'k*************************

‘k***********'k‘k*‘*****************‘k***‘k‘k*********‘k********************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: F24 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
100 .84 19 19 0 0 0 0 0 0 1
101.34 38 38 0 0 0 0 0 0 1
101.76 57 57 0 0 0 0 0 0 1
102.13 76 76 0 0 0 0 0 0 1
102.49 95 95 0 0 0 0 0 0 1
102.82 114 114 0 0 0 0 0 0 1
103.13 133 133 0 0 0 0 0 0 1
103 .43 152 152 0 0 0 0 0 0 1
103.72 171 171 0 0 , 0 0 0 1
103 .86 180 180 0 0 ﬁﬁﬁlﬁ)%lgﬁ% 0 0 ) 0 1
110700 444%™ 0 0 K ' d 0 GVERTOPPING

***************‘k***************:k"k'k*'k***************‘k********‘k*********'k*‘k‘k‘k'k'k**'k

*************************************************'k'k'k‘k*'k****‘k***************‘k****

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F24 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CF'S) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
100.84 0.00 19 0 0.00
101 .34 0.00 38 0 0.00
101.76 0.00 57 0 0.00
102.13 0.00 76 0 0.00
102.49 0.00 g5 0 0.00
102 .82 0.00 114 0 0.00
103.13 0.00 133 0 0.00
103 .43 0.00 152 0 0.00
103.72 0.00 171 0 0.00
103.86 0.00 180 0 0.00

TR R A A K A kR kR kR kR h KKK KR F Kk ke kR kk Kk kR ok h AR Rk kk Rk ko okddok ok deodkd ok deok ok ok ke bk ok %k ok ok ok o
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

};j«******************j\’_,***********‘k*******************'k'k*'k***********************
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“""RENT DATE: 05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:29:06 FILE NAME: F24

********************‘k*********'ﬂ:*************************************************
Khhkkkkkhhkhrrhhhhhhdhhddni CULVERT # 1 Fhhkkhkbhhkkkhhhdhhrhhhhorthr
***1\'***************************************************‘k*‘k**********************

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE I1CH QCH FLOW CCE FCE TCE VO

{cfs) (£t) (Ft) (ft) (£t) TYPE (Et) (£t) (£t) {fps)
0 100.00 98.40 0.00 -1.60 O-NF 0.00 100.00 0.00 0.00
19 100.84 08.87 0.84 0.69 6-FF 0.00 0.00 0.00. 7.00
38 101.34 99,09 1.34 0.88 6-FF 0.00 0.00 0.00Q 10.20
57 101.76 99.25 1.76 1.06 6&-FF 0.00 0.00 0.00 10.70
76 102.13 99.39 2.13 1.25 6-FF 0.00 0.00 0.00 11.63
95 102 .49 99,51 2.49 1.44 g-FF 0.00 0.00 0.00 12.16
114 102.82 99.62 2.82 1.65 6-FF 0.00 0.00 0.00 12.71
133 103.13 99 .72 3.13 1.86 6-FF 0.00 0.00 0.00 13.28
152 103.43 99.81 3.43 2.09 6-FF 0.00 0.00 0.00 13.62
171 . 103.72 99.90 3.72 2.33 6-FF 0.00 0.00 0.00 14 .05
180 103 .86 99,93 3.86 2.45 &-FF 0.00 0.00 .00 14.18

El. inlet face invert 100.00 ft El. cutlet invert 98.40 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

***********************************************1\-*‘1\'*****************************'k

= %% STTE DATA *%%** CULVERT INVERT **#***%k%kkHshk

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.00

OUTLET ELEVATION (FT) 98 .40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.06200

CULVERT LENGTH ALONG SLOPE (FT) 80.02
*rk*%% CULVERT DATA SUMMARY #4k*dkdkhkhkhhhkhdhdhk k& & &%

BARREL SHAPE BOX

BARREL SPAN 8.00 FT

BARREL RISE 4.00 FT

BARREL: MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

****************************‘k******1\—*1\-******************‘k***********************
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C"TRENT DATE: 05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:29:06 FILE NAME: F24

Khkkkhkhhhhkhkhkhhhhhhhhkhbhhhhhkhhdhkhrhhhrhhhhhhhkhhkhhkhkhhdhhhhhhhhhhhhdhhhrdhhrhrhhdhdr

hhkhkkhkkkhhhkk Rk krhhkkkk k& ¥ TATLWATER KhkkhkkhF kX hhkh kIR kK kK kR **
R R R L R R E eI E T LL:

***%*** REGULAR CHANNEL CROSS SECTION *%% %%k ki ks ks sk

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.40
CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

**x%**% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PSF)
0.00 98.40 0.000 0.00 0.00
192.00 98.87 0.814 3.16 0.59
38.00 99.09 0.834 3.92 0.86
57.00 99.25 0.844 4 .42 1.0e
76.00 99.39 0.851 4.81 1.24
95.00 89.51 0.856 5.12 1.39
114.00 99.62 0.860 5.39 1.52
133.00 99.72 0.863 5.62 1.65
152.00 99.81 0.866 5.83 1.76
171.00 99.90 0.869 6.03 1.87
180.00 99.93 0.870 6.11 1.91

LR R A e A R R R R R L L L Lk L L L A u A A A AR AR AV A A

khdkkkkkkkhkkkkhkhhkdkkkkkkk*  ROADWAY OVERTOPPING DATA *rkkkbhhdhkkhkhohhhhrrhhkhhd*
R e L kL L L L L L Ty g

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 110.00

*t*1\—*t******‘(&"&;&*************‘A“E******'k1\'*****‘k********************-k********1\-******’
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1

CURRENT DATE: 05-21-2004 ‘ FILE DATE: 05-21-2004
ATMRENT TIME: 09:25:45 FILE NAME: F25
L R L R R R R R P g
Fhkkkkkhkhhhhhkrkhbhhhr kbt FHWA CULVERT ANALYSIS Hhkkkkhhhh kAR Ak h kb bk hhkkdhd
KRk kKR KNI I I hRRRRRERR KRR AR KR HY-8, VERSION 3.2 LR R I e R R R R TR
L Y s R R R R R R R I s s S LT IEIIE

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

U _________________________________________________________________________

L INLET OQUTLET CULVERT BARRELS

v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT) (FT} o TYPE

100.00 28.40 80.02 1 RCB 10.00 5.00 .012 CONVENTIONAL

U WP

khhkhkkhkhkhhkhkhhhhhkkhkhkhbhkhhhhkhhhhhhhkhkhkhkrhhrhhhhrhdhrdhrhhdrhrdrrhhrrrrhhrrhrrrdrds

R A R R LRSS SR SRR R R R R R X R R T R e R R R R R

SUMMARY OF CULVERT FLOWS (CFS) FILE: F25 DATE: 05-21-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.24 31 31 0 0 0 0 0 0 1
101.60 62 62 0 0 0 0 0 0 1
102.10 93 93 0 0 0 0 0 0 1
102.54 124 122 0 0 0 0 0 0 1
102.97 155 155 0 0 0 0 0 0 1
103.36 186 186 0 0 0 0 0 0 1
103.73 217 217 0 0 0 0 0 0 1
104.09 948 248 0 0 0 0 0 0 1
104.43 279 279 0. s ﬁk 0 0 0 0 1
104.74 306 306 0 \3@9& i 0 0 0 0 1
11000 ce3 663 g 0 0 0 0 OVERTOPPING

Fhhkhkdkhkkhhkkkhhhhdhhkhhhkho kbbb hrhrhhhhdhhhhkhkhhkkhh kb k kb hhdhhhhkhkhkhdrhhkhhrhdthrd

bR R AR TR S R R R R o R R R L R S s L R LS

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F25 DATE: 05-21-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
100.00 0.00 0 0 0.00
101.24 0.00 31 0 0.00
101.60 0.00 62 0 0.00
102.10 0.00 93 0 0.00
102.54 0.00 124 0 0.00
102.97 0.00 155 0 0.00
103 .36 0.00 186 0 0.00
103.73 0.00 217 0 0.00
104.09 0.00 248 0 0.00
104 .43 0.00 279 0 0.00
104.74 0.00 306 0 0.00
L e e R R R L R R R L e R L L R T T U A W A A A A A
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

L o e R Rl R R R R L L L L o o T A A A A A
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C™™RENT DATE: 05-21-2004 FILE DATE: 05-21-2004
L ENT TIME: 09:25:45 FILE NAME: F25

L R L R e s R e s e L s
L Y12 E; CULVERT # 1 hkkkhkhkkhhhhkhhhhkrhkhhhkkk
R R L L L L

PERFORMANCE CURVE FOR 1 BARREL({S)

Q HWE TWE ICH OCH FLOW CCE FCE TCE VO

(cfa) (ft) (ft) (ft) (ft) TYPE {£t) (ft) (Et) (fps)
0 100.00 98.40 g.00 -1.60 O-NF 0.00 00.00 0.00 0.00
31 101.24 99.01 1.01 1.24 6-FF 0.00 0.00 0.00 4 .63
62 101.60 99.29 1.60 1.47 6-FF 0.00 0.00 0.00 10.24
93 102.10 99.50 2.10 1.68 6-FF 0.00 0.00 0.00 11.65
124 102.54 99.67 2.54 1.89 6-FF 0.00 0.00 0.00 12.49
155 102.97 99 .82 2.97 2.11 6&-FF 0.00 0.00 0.00 13.12
186 103.36 99.96 '3.36 2.34 6-FF 0.00 0.00 0.00 13.67
217 103.73 100.08 3.73 2.58 6-FF 0.00 0.00 0.00 14,19
248 104 .09 100.19 4 .09 2.84 6-FF 0.00 0.00 0.00 14 .65
279 104 .43 100.30 4 .43 3.11 6-FF 0.00 0.00 .00 15.02
306 104 .74 100.38 4 .74 3.35 &-FF 0.00 0.00 0.00 15.37

El. inlet face invert 100.00 ft El. outlet invert 98.40 ft

El. inlet throat invert 0.00 £t El. inlet c¢rest 0.00 ft

AREXTEEEKRELTTKEEKE K LRI ERKEERARKERKR AR TR FTRE R IR IR RR AR AR AR RRAR R AR R ARk vk Rk kv hhhvr&*k

* k% STTHE DATA *%k%% CULVERT ITNVERT **%%xkkk*xxdhk*h*x

INLET STATION (FT) 100.00
INLET ELEVATION (FT) 100.00
OUTLET STATION (FT) 180.00
OUTLET ELEVATION (FT) . 98.40
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0200
CULVERT LENGTH ALONG SLOPE (FT) 80.02

ik kk*k CULVERT DATA SUMMARY khkkhkhkkdrErkEd bRk ArdhrRTREded
BARREL SHAPE BOX
BARREL “SPAN 10.00 FT
BARREIL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION NONE

kkhkkkkkhkbhhkhkhkhhhkhkrthkhrhhkhhhkhkkhikhkhkdtkhddthkhhhhhhdhhkdhkhkhhkhkdhhhkkhkdhkdhhhkhdhrkrkikhkkkk*k
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C"™RENT DATE: 05-21-2004 FILE DATE: 05-21-2004
RENT TIME: 09:25:45 FILE NAME: F25

R RS F R RS RS LR SRS RS R E RS EE R R R SRR S S LSS R RS R LRSS E R SRR R R R R R SRR R EEEREREEEEEEEES S

hhkhkkhhhkhkhhkhhhkokhohodh® TATLWATER khkkhhkh bk kkhhkhhkhhkkhkkk
LR R L L R e R R R L T T I

*k%x %% REGULAR CHANNEL CROSS SECTION **#kkkkkaksskk+k

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1} 0.035
CHANNEL INVERT ELEVATION (FT) 98.40
CULVERT NO.1l OUTLET INVERT ELEVATION 98.40 FT

*kk¥k&x+ UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) {PSF)
0.00 98.40 0.000 0.00 3.09Q
31.00 99.01 0.829 3.69 .77
62.00 99.29 0.846 4.53 1.11
93.00 99.50 0.855 5.09 1.37
124.00 99.67 0.861 5.52 1.59
155.040 99.82 0.866 5.87 1.78
186.00 99.9¢6 0.871 6.17 1.585
217.00 100.08 0.874 6.43 2.10
248.00 100.19 0.877 6.67 2.24
279.00 100.30 0.880 6.88 2.37
306.00 100.38 0.882 7.05 2.47

S EEE AR ERE LSS R AR R TR LSRR RS EE SRS SRR R SR L LR L RS R EEEE R EEEEREEEEEEEEREEEEEE RS &S

kkkkkkhkkhkkkhkkkkhhhkukk®* ROADWAY OVERTODDTNG DATA **Fkkkkkkdhkkhkhkhhhkhohhhdrd®
R S O s T R L 2y

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTCPPING CREST ELEVATION (FT) 110.900

Fhhhkkhkkbhkkhkhkhdhhhhkhhhdbhhhhkbprhbhkhhkbrkdikddhhhhhhhkhkdhdddrddbhhdbrirdhdrdrrdrbhbhkkrktk



F@ o &£ éyyvg EXTR

1
CURRENT DATE: 05-21-2004 FILE DATE: 05-19-2004
¢” "RENT TIME: 09:33:34 FILE NAME: F30
AR K KR A I KRR AR IR R TR TR IR KRR AI I AR KRR R R A IR IR AR IR I I AR I IR AR * A A A RRR R R AR I I IR AT REKNK
kkkkkkkkhhhkhkhkhkhhhkhhhkhk FHWA CULVERT ANALYSIS Kk kkkkkhhkk Rk Rk hkhhkhbhkhkkhk
T R T T R PR HY-8, VERSION 3.2 Khkkkkkkhhkrkhkkhkkohhhhdhkrhk
S I I I I I I I I R s R R e T e R S RS T R AL s R R L L sl
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
L 2 [P IRRIPIR IR DGR
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
# (FT) {FT) (FT) MATERIAL (FT) (FT} n TYPE
100.00 98.40 80.02 1 RCB 10.00 6.00 .012 CONVENTIONAL

AN N

L I I I I I X I I s 2222 s S T R R R R R LR R R )

B R R R L 2 e X ST TSI AT LSS SRR LR SR L TR R E b b

SUMMARY OF CULVERT FLOWS (CFS) FILE: F30 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
100.00 0 0 0 0 0 0 0 0 1
101.88 50 50 0 0 0 0 0 0 1
102.20 100 100 0 0 0 0 0 0 1
102.88 150 150 0 0 0 0 0 0o 1
103.52 200 200 0 0 0 0 0 0 1
104.09 250 250 0 0 0 0 0 o 1
104.63 300 300 0 0 0 0 0 0 1
105.15 350 350 0 0 0 0 0 0o 1
105.66 400 400 0 0 0 0 0 0 1
106.18 450 450 0 0 0 0 0 1
106.60 490 490 0 o 3&@9%&@’\* 0 0 0 1
110.00 TTHEITTTTYES 6" ” 0 0 OVERTOPPING

************‘k******'k-k***'k*1\'**‘k**‘k********'k**************************************

B R N R R R R R R  E R E T R SR E RS S SRR S ST SRR S LR SR

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F30 DATE: 05-19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR {FT) FLOW (CFS) ERROR {CFS) ERROR
100.00 .00 0 0 0.00
101.88 0.00 50 0 0.00
102.20 0.00 100 0 0.00
102.88 0.00 150 0 0.00
103.52 0.00 200 0 0.00
104.09 0.00 250 0 0.00
104 .63 0.00 300 0 0.00
105.15 0.00 350 0 0.00
105.66 0.00 400 0 0.00
106.18 0.00 450 0 0.00
106.60 0.00 490 0 0.00

******************************************************************_&*i***ﬁ*******
<1l> TOLERANCE (FT) = 0.010 - «2> TOLERANCE {%) = 1.000

**‘k****************************‘k**********************‘k*********i*m***********
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MRENT DATE: 05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:33:34 FILE NAME: F30

LR R R R R Y R R R R R R R R D Ly
Fhkikkkkkkhkhhhhhhhkkdhkhkkrhk® CULVERT # 1 khkkkhkkhkkkkhdhhkrhkrkkhkkhkhkkk*
LA SRR R R R L R T L R R L L E Ty

PERFORMANCE CURVE FOR 1 BARREL(S)

0 HWE TWE ICH OCH FLOW CCE FCE TCH VO

(cfs) (£t) {ft) {ft) (Et) TYPE {fL) (ft) {ft) (fps)
0 100.00 98.40 0.00 -1.60 O-NF 0.00 100.00 0.00 .00
50 101.88 89.20 1.39 1.88 &-FF 0.00 0.00 0.00 5.43
100 102.20 99 .54 2.20 2.20 6&-FF 0.00 0.00 0.00 11.74
150 102.88 99 .80 2.88 2.51 &-FF 0.00 0.00 0.00 12,99
200 103.52 100.01 3.52 2.83 E-FF 0.00 0.00 0.00 13.95
250 104.09 100.20 4.09 3.16 6-FF 0.00 0.00 0.00 14.68
300 104 .63 100.36 4.63 3.52 6-FF 0.00 0.00 0.00 15.29
350 105.15 100.51 5.15 3.90 6-FF 0.00 0.00 0.00 15.82
400 105.66 100.65 5.66 4.31 6-FF 0.00 0.00 0.00 16.31
450 106.18 100.78 6.18 4.74 6-FF 0.00 0.00 0.00 16.77
490 106.60 100.87 6.60 5.11 &-FF 0.00 0.00 0.00 17.08

El. inlet face invert 100.00 ft El. cutlet invert 98 .40 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t

LSRR LR SRR R TR R R R L Xk E E kR kL L T L T ueur e a gy

» %% GQTTE DATA ***** CULVERT INVERT ***kkkhkhhkdd®®

INLET STATION (FPT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 180.G60

OUTLET ELEVATION (FT) 98.40

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 80.02
*kkk4% CULVERT DATA SUMMARY #*kkxkkkhhhhhdbkkhkrhn ks

BARREL SHAPE BOX

BARREIL SPAN 10.00 FT

BARREL RISE 6.00 FT

BARREL MATERTIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE)

INLET DEPRESSION NONE

************‘k****************‘k*****‘k********‘k***********************************
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™ "RENT DATE: 05-21-2004 FILE DATE: 05-19-2004
RENT TIME: 09:33:34 FILE NAME: F30

RhkbkkhhhhkhkhkrhhhhkbhkhkhkhhhhhrrhhhhhkhkhhhhhhhkrdkrrkRkhkhhhkrrtrhhhhhhhhkrrhrhrrhkrrrrrrtht

Thhkkdkkhkhhkkrkkhkdhhhkrhhhikk TATTLWATER khkkhkhkkhkhkkkhkkkkkhthkkhkkkkrk
kkkhhkhhhkhkhhkhhkhrkhhhhhkdhkbhrhhhhrhhhdrhhhhhkhhdhdhhohhhhhkrkrrhrrhhhrhrrhkrikrrrrrkdrx

¥***4%% REGULAR CHANNEL CROSS SECTION *%¥*kkkkhddiksx

BOTTCM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1} 6.0
CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.035
CHANNEL INVERT ELEVATION (FT) 98.40
CULVERT NO.1 OUTLET INVERT ELEVATION 98.40 FT

*k*kkkkk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) (PS¥)
0.00 98.40 0.000 0.00 0.00
50.00 99.20 0.841 4.26 0.99
100.00 99.54 0.857 5.20 1.43
150.00 99.80 0.865 5.81 1.75
200.00 100.01 0.872 6.29 2.02
250.00 100.20 0.878 6.68 2.25
300.00 100.36 0.882 7.01 2.45
350.00 100.51 0.886 7.31 2.64
400.00 100.65 0.889 7.57 2.81
450.00 100.78 0.892 7.80 2.97
490.00 100.87 0.894 7.98 3.09

khkkhkhkkkbhhbkhkkkkhhkhkhhhhhhhhhbhhhbhdhdhhhhhhhhhhhrhohrrrdrhkhhhrhhhhhhrhhhhrhhhhhkhrhhrthhk

*hkkkkkhhhkkkkkdkkkkkkrkokkrr ROADWAY OVERTOPPING DATR kkdkkkhkhhbrdhrrhhrrkdhrhtr
LR R s R R R e R R R T R L R L R R R R R R R R R R g g R

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) ‘ 100.00
OVERTOPPING CREST ELEVATION (FT) 116.00

*"k*“k***')f*'k*,z*—k-k*********‘k****‘k*******‘k*'k**‘k**"k*-**‘k'k*'k*******t***********‘k‘k*******
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CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
("SRENT TIME: 18:03:27 FILE NAME: DB28
*w******************************************************************************
kkkkhkhhhkhkddehdhkdkddhdkdhrkdhk FHWA CULVERT ANALYSIS kAR A AL SR SR E LSRR EEE LY EY
Thkkhkhhkhdhhkdkkdhkdhkhhhbhkrdrksk HY-B' VERSION 3‘2 (AR SRR EL SRS L L LR TR EEEEEEYY
********************************************************************************

C SITE DATA CULVERT SHAPE, MATERIAL, INLET

L g U

L | INLET OUTLET CULVERT | BARRELS

V | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET

# (FT) (FT) (FT) MATERIAL (FT)  {FT) n TYPE

1 | 100.00  95.20 240.05 | 1 RCB 8.00 4.00 .012 CONVENTIONAL

2 o .

3

4

5

&

********************************************************************************

********************************************************************************

SUMMARY OF CULVERT FLOWS (CFS) FILE: DB28 DATE: 05-19-2004
ELEV (FT) TOTAL 1 2 3 4 5 & ROADWAY ITR
100,00 0 0 0 0 0 0 0 o0 1
102.03 60 60 0 0 0 0 0 0 1
103.20 120 120 0 0 0 ¢ 0 0 1
104 .23 180 180 0 0 0 0 0 0 1
105.33 240 240 0 0 0 0 0 o 1
106.62 300 300 0 a 0 0 0 o 1
108.18 360 360 0 0 0 0 0 o 1
110.04 420 420 0 0 0 0 0 o 1
112.25 480 480 0 -0 0 0 0 0 1
114,97 540 540 0 0 0 0 0 o 1
116.45 __B70 570 -0 0. 0 0 0 0 1
120.00 636 636 0 0 0 0 0 OVERTOPPING

**********************#*********************************************************

********************************************************************************

SUMMARY OF ITERATIVE SQLUTION ERRORS FILE: DB28 DATE: 05-~19-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) © FLOW (CFS) ERROR (CFS) ERROR
100.00 .00 0 0 0.00
102.03 0.00 60 0 0.00
103.20 0.00 120 0 0.00
104 .23 0.00 180 0 0.00
105.33 0.00 240 O 0.00
106.62 0.60 300 0 .00
108.18 0.00 360 0 G.G0
110.04 ¢.00 420 0 0.00
112.25 0.00 480 0 0.00
114 .97 0.00 540 0 0.00
116.45 0.00 570 0 0.00

R A e Y L 2 R i I T T I T T T I,
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

********************************************************************************
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CTTRRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
RENT TIME: 18:03:27 FILE NAME: DB28

R R R R R R R R R R R R A R R 2 xR S E R E L R N R S R R RS A R R R E R R s Rk
khkkhkkkkkkhhhhkhkkkkhkkkkhhkk CULVERT # 1 hkxkhIdhhhhhhhhkhhdhkdhhkdk
Kk KkhhkrIhhhkhrkkhkhhhhrkohhrhdkhrdrrrhhhrkdhhkhrhhhhkhhhhhrhrrdrdhdrkhrdhrkhrrrhrbrdhkdrd

PERFORMANCE CURVE FOR 1 BARREL(S)

Q HWE TWE ICH OCH TFLOW CCE FCE TCE VO
(cfs) (ft) (£t) (Ft) (ft) - TYPE (Ft) - (ft)- (ft) - (£ps)
0 100.00 95.20 0.00 -4 .80 O-NF 0.00 100.00 0.00 0.00
60 102.03 96.08 2.03 -2,.08 6-FF 0.00 0.00 0.00 11.82
120 103.20 96.45 3.20 -1.37 &-FF 0.060 0.00 0.00 15.22
180 104.23 96.73 4.23 -0.47 &-FF 0.00 0.00 0.00 16.31
240 105.33 96.96 5.33 0.63 6-FF Q.00 0.00 0.00 17.63
300 106.62 97.16 6&.62 1.94 6-FF ¢.00 0.00 0.00 18.64
360 108.18 97.34 8.18 3.48 &-FF 0.00~ 0.00 0.00 19.45
A42Q 1106.04 97.50 10.04 5.04 6-FF 0.00 0..00 0.00 20.20
480 112.25 g7.65 12.25 6.83 6-FF 0.00 0.00 0.00 20.91
540 114.97 97.79 14 .97 8.85 6-FF 0.00 0.00 0.00 21.72
570 116 .45 97.85 16.45 9.95 6&-FF 0.00 0.00 0.00 22.13

El. inlet face invert 100.00 ft El. outlet invert 95.20 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

kkkkkhkkrhhhhkhkhkhkhkhdihkhhkhkhkdhhkdhrhrhkhddhkhdhkhkkhhdhdhhhkhdhhhdbhhhhhdrhdrrrdrrhbhdrdrtdid

*% SITE DATA *%#%%% CULVERT INVERT **%kkkkkkskkk*

INLET STATION (FT) 100.00

INLET ELEVATION (FT) 100.00

OUTLET STATION (FT) 340.00

OUTLET ELEVATION (FT) 95.20

NUMBER OF BARRELS 1.00

SLOPE (V-FT/H-FT) 0.0200

CULVERT LENGTH ALONG SLOPE (FT) 240.05
*x**+ CULVERT DATA SUMMARY **%kbkdkdkksrhrrrdtdorhhdrnss

BARRFEIL SHAPE BOX

BARREL SPAN 8§.00 FT

BARREL RISE 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)

INLET DEPRESSION NONE

hhkkhkkhkhkhhhkkrdkrokkhhkhkhkrdRhhkhbhhkbhbhkrhhkhkhhkrkhkhkhkrdhkdFhhdhrdhhdrhhdbrkddxhdhdhrrkdrkddhkrhbkdrhdrx
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CURRENT DATE: 05-19-2004 FILE DATE: 05-19-2004
' RENT TIME: 18:03:27 FILE NAME: DB28

************************‘k*******************‘k******‘k********'k***1\'***************

Ahhkhhhhhkkkhhhhhkkdkrwkrtdk*x TATIWATER EhkhkkXkhihkhohkkkhkhkhhikhki
*************************************************‘#‘A’*****************************

¥k %%+ 4% REGULAR CHANNEL CROSS SECTION ****+%kthkhkskkx

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V (X:1) : 6.0
CHANNEL SLOPE V/H (FT/FT) - 0.020
MANNING'S N (.01-0.1) ' . 0.035
CHANNEL INVERT ELEVATION (FT) : 95.20 -
CULVERT NO.1 OUTLET INVERT ELEVATION 95.20 FT

*hkkkxk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NUMBER (FPS) {PSF)
G.00 95.20 0.000 0.00 0.00
60.00 96.08 G.845 4 .49 1.09
120.00 96 .45 0.861 5.47 1.56
180.00 96.73 ¢.870 6.11 1.91
240.00 96.96 0.877 6.61 2.20
300.00 97.16 0.882 7.01 2.45
360.00 97 .34 0.886 7.36 2.67
420.00 97.50 0.89%90 7.66 2.87
480.00 97.65 0.894 - 7.94 3.06
540.00 97.79 0.897 8.19 3.23
570.00 97.85 0.899 8.30 3.31

**************************‘k'k'k**‘k‘k***********************************************

FhrkhkRkkkkrkkhdk kX kkxkxkxr%  ROADWAY OVERTQPPING DATA *hhkkkhkhkkdhkohrhkrr ok hd®
i e e R N Y I LT

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) ' 100.00
OVERTOPPING CREST ELEVATION (FT) 120.00

****‘k***'k‘k‘k*************************************************‘k**************‘k****
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5/20/04

Wolf Ranch MDDP
Swale Capacity Calculation

Structore F8: Grasslined channel S-year

Design Flow 25 cfs Channel Side Slope 4:1
Bottom Width 1501t Channel Longitudinal Slope 3.7%
Depth of Flow 040 ft Manning's Roughuess Coef, 0.035

Chammel Area 6.6 sf
Channel Wetted Perimeter 18314

Hydraulic Radius 036t

Channel Flow Velocity 4.2 ft/sec Freeboard L1ft
Channel Flow Capacity 28 cfs Swale Depth 1.48 ft
_Capacity Check Okay Top Width 268 ft
Equations:
Area (A) = b(d)

Velocity = (1.49/mR, > 512

b=width Stope (8) = Slope of the channel
d = depth n = Manning's number

Perimeter (P) = b+2d*(1 424" R, = Hydraulic Radius (Reynold's Number)
z= side slape Flow = (L49/m)AR,™ 8 2

Hydraulic Radius = A/P Freeboard = 1.0+0.025¢v)d™ ™

Kiowa Engineering Corperation

Praject No, 03094



Wolf Ranch MDDP
Swale Capacity Calculation

Structure ¥8: Grasslined channel 100-year

Design Flow 80 cfs Channe] Side Slope 4:1
Bottom Width 15.01t Channel Longitudinal Slope 37%
Depth of Flow 0.75 ft Manning's Roughness Coef, 0.035

Channel Area 13.5sf
Channel Wetted Perimeter 2121t
Hydraulic Radius 0.64 4

Channel Flow Velocity 6.1 fifsec Freeboard 1L1fk
Channel Flow Capacity 82 cfs Swale Depth 189 f
Capacity Check Okay Top Width 3011t
Equations:
Area (A} = b(d) Velocity = (1.49/m)R,Y* 812
b=width Slope (8) = Slope ofthe channel
d=depth 1 = Manning’s number
Perimeter (P) = b+2d*( 145" Ry = Hydraulic Radius (Reynold's Number)
2= side slope Tlow = (1.49/m)AR,Y® g
Hydraulic Radius = A/P Freeboard = 1,0+0.025(v)d™*

Kiowa Engineering Corporation
S/20/04 Project No. 03054



5/20/09

Strecture F19; Grasslined channel S-year

Woif Rench MDDP
Swale Capacity Calculation

Design Flow

56 cfi

Channel Side Slope 4:1
Bottom Width 2008 Channel Longitudinai Slope 1.8%
Depth of Flow 0.65 ft Manning’s Roughness Coef. 0.035
Channel Area 14.7 sf
Channel Weited Peritneter 2541
Hydraulic Radius 0.581
Channel Flow Velocity 4.0 fifsec Freeboard LI1ft
Channel Flow Capacity 58 ¢fs Swale Depth 1.74 ft
Capacity Check Okay Top Width 33914
Equations:
Area (A) = b(d) Velocity = (1.49/m)R 2> g2
b =width Slope (8) = Slope of the channel
d = depth u = Manning's number
Perimeter (P) = br2d¥(1+2%°5 R. = Hydraulic Radins (Reynold’s Number)
%= side slope

Hydraulic Radius = o/p

Flow = (1.49/m)AR 2 5 12
Freeboard = 1,040.025(v)d"

Kiowa Engineering Corporation

Praject No, 03094



Wolf Ranch MDDP
Swale Capacity Calculation

Structure ¥19: Grasslined channel 100-year

Design Flow 338 cfs Channel Side Slope 4:1
Bottom Width 2008 Channe] Longitudinal Slope 1.8%
Depth of Flow 1.80 fi Manning's Roughness Coef, 0.035

Channel Area 49.05f
Channel Wetted Perimeter 3481t
Hydraulic Radius 1411t

Channel Flow Velocity 7.2 fifsec

. Freeboard 124
Channel Flow Capacity 351 cfs

Swale Depth 3,02 ft

Capacity Check Okay . Top Width 441 ft
Equations:
Area (A) = b(d) Velocity = (149m)R,2* 8
b= width Slope (8) = Slops of the channel
d= depth n = Manning’s nurnber
Perimeter (P) = b+2d#(1-+24%* R, = Hydraulic Radius (Reynold's Number)
£ = side slope Flow = (1.49/m)AR, 2> § ¥

Hydraulic Radius = A/P Freeboard = 1.0+0.025(v)d"*

Kiowa Engineering Corporation
5/20/04 ' Frojact No, 03094



5/21,/04

Wolf Ranch MDDP
Swale Capacity Calculation

Structure FI8A: Grasslined channel 5-year

Design Flow 6 cfs Channel Side Slope :
Bottorn Width 15.0 1t Channel Longitudinal Slope 5.0 %
Depth of Flow 020 ft Manning's Roughness Coef, 0.035

Channel Area 3.2sf
Channel Wetted Perimeter 16.6 f
Hydraulic Radius 0198
Channel Flow Velocity 3.1 ft/sec Freeboard 1.01t
Channel Flow Capacity 10 cfs Swale Depth 1.25ft
Capacity Check Okay Top Width 2501
Equations:
Area (A) = b(d) Velocity = (1.49m)R,2* §'2
b = widih Slope (8) = Slope of the channel
d = depth n = Manning's number

Perimeter (P) = b+2d5(1 245"
z.= side slope
Hydraulic Radius = A/P

Ry = Hydraulic Radius (Reynold's Number)
Flow = (1.49/m)AR, > §
Freeboard = 1,0+0.025(v)d*¥

Kiowa Engineering Corporation
Project No. G3024



Wolf Ranch MIDDP
Swale Capacity Calculation

Structure F18A: Grasslined channel 100-year

Design Flow 48 cfs Channe! Side Slope
Bottom Width 1501t Channel Longitudinal Slope 5.0%
Depth of Flow 0.55 & Manning's Roughuess Coef, 0.035

‘Cheamne] Area 9.5sf
Channel Wetted Perimeter 1954
Hydraulic Radius 0481t

Channel Flow Velacity 5.9 fi/sec Freeboard Lift
Channel Flow Capacity 56 ofs Swale Depth 1671t
Capacity Check Ckay Taop Width 2841t
Eqnations:
Area (A)=bd) Velocity =(1.49m)R, 82
b=width Slope<{S) = Slope of the dhannel
d= depth n = Mannings number
Perimeter {P) = b+2d*(1+25™ R, = Hydraulic Radins (Reynold's Nomber)
z= side slope Flow = (1.49m)AR, 2% § 12
Hydraulic Radins = A/P Frechoard = 1.04+0.025(v)d*"

Kiowas Engineering Corporation
5/21/04 Project No. 03094



5/21,/04

Wolf Ranch MIDDP
Swale Capacity Calculation

Structure F18: Grasslined channel 5-year

skl

Design Flow 19 cfs

b

Channet Side Slope
Bottom Width 1501t Channe] Longitudinal Slope 29%
Depth of Flow 0.40 &t Manning's Roughness Coef, 0.035

Channel Area 6.6sf
Channel Weited Perimeter 183
Hydraulic Radius 0364t

Channel Flow Velocity 3.7 fifsec Freeboard L1t
Channel Flow Capacity 24 cfs Swale Depth 147 f
Capacity Check Okay Top Width 2671t
Equations:
Area (A)=b(d) Velocity = (1.49/m)R,>* g
b =width Slope (8) = Slope of the channel
d = depth n = Mauaning’s number
Perimeter (P) = b+2d*(1+z)™* R, = Hydraulic Radius (Reynold's Number)
2= side stape Flow = (1.49/mAR, > § 12
Hydraulic Radjus = A/P Fresboard = 1.0+0.025¢v)d"*

Kiawa Engineering Corporation

Froject No. 03094



5/21,04

Wolf Ranch MDDP
Swale Capacity Caiculation

Siructure F18: Grasslined channel 100-year

Design Flo 150 cfs Channel Side Slope 4:1
Bottom Width 1501t Channel Longitudinal Slope 2.9%
Depth of Flow 115 f Manning's Roughness Coef. 0.035
Channel Area 22.5sF
Channel Wetted Perimeter 2451
Hydraulic Radius 092 &
Channel Flow Velocity 6.9 fifsec Freeboard 121t
Chamnel Flow Capacity 155 efs Swale Depth 2331t
Capacity Check Okay Top Width JB6R
Equations:
Area (&) = b(d) Velocity = (1.49/m)R," 12
b=width Slope (8) = Slope of the channe!
d = depth

Peritmeter (P) = h+2d*(1+24"
z=side slope
Hydraulic Radius = A/P

11 = Manning's number

R, = Hydraulic Radius (Reynold's Number)

Flow = {1.49Mm)aR,»* g
Freeboard = 1,040.025(v}d>*

Kiowa Enginesring Gorporation

Project No. 03024



5/21/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure F17: Grasslined channel 5-year

Design Flow

27 cfs Channel Side Slope
Bottom Width 150 % Channe] Longitudinal Slope 20%
Depth of Flow (.50 it Manning's Roughness Coef. 0.035
Channel Area 8.5sf
Channel Wetted Perimeter 1914
Hydraulic Radius 0.44 i
Chanrel Flow Velocity 3.5 fifsec Freeboard 1.11#t
Channel Flow Capacity 30cfs Swale Depth L57 1
Capacity Check Okay TopWidth 276 ft
Equations:
Area (A)=b(d) Velocity = (1.49/mR,>* §¥*
b=width Blope (8) = Slope of the channel
d = depth n = Manning's number
Perimeter (P) = b+2d*(1+2" R,= Hydraulic Radius (Reynold's Number)
7= side slope Flow = (1.49in)Aan g

Hydraulic Radius = A/P

Freeboard = 1.0+0,025(v)d*"

Kiowa Engineering Corporation

Praoject No. 03094



Woalf Ranch MDDP
Swale Capacity Calculation

Structure F17: Grasslined channel 100-year

Design Flow 261 cfs Channel Side Slope 4:1
Botiom Width 150 % Channel Longitudinal Slope 2.0%
Depth of Flow 1.76 ft Manning's Roughness Coef, 0.035

Channel Area 371 sf
Channel Wetted Perimeter 29.0 &
Hydraulic Radius 128

Channel Flow Velocity 7.1 fR/sec
Channel Flow Capacity 263 ofs
Capacity Check Okay

Freeboard 12 4%
Swale Depth 201t
Top Width 3831t

Equations:
Area (A)=b{d) Velocity = (1.49/)R,>* g2
b =widih Slope (8) = Slape of the chantel
d = depth

0= Manning's number
Perimeter (P) = br-2d*(14+24)"

Z = side slope
Hydraulic Radius = A/P

R, = Hydraulic Radius (Reynold's Number)
Flow = (1.49/mAR, 2 § 2
Freeboard = 1.0+0.025(vyd" "

Kiowa Enginzering Corporation
5/21/04

Praject Mo. 03084



Wolf Ranch MDDP
Swale Capacity Calculation

Structure F14: Grasslined channel S-year

Design Flow 7 cfs Channel Side Slop 41
Bottom Width 100 & Channel Longitudinal Slope 29%
Depth of Flow 0.30 ft Manning's Roughness Coef, 0.035

Channel Area J448f
Channel Wetted Perimeter 125 &
Hydraulic Radius 0278

Chemmel Flow Velacity 3.0 fi/sec Freeboard 1.1f
Channe] Flow Capacity 10 cfs Swale Depth 1351t
Capacity Check Okay Top Width 20.8 ft
Equations:
Area (A) = b(d) Velocity = (1.49/n)R, 2 g\%
b =width Slope {8) = Slope of the channel
d=depth n = Manning's number
Perimeter (P) = b+2d*(1+25)™ R, = Hydraulic Radius (Reynold's Number)
z = side slope Flow = (1.49/mAR M g '?
Hydraulic Radius = A/P Freeboard = 1.0+0.025(v)d°'33

Kiowa Engineering Corporation
/21,04 Projact No. 03094



5/21,/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure F14: Grasslined channel 109-year

— ———
Design Flow 83 cfs Channel Side Slope 41
Bottom Width 100ft Channel Longitudinal Slope 29%
Depth of Flow 0.95 it Manning's Roughness Coef, 0.029
Channel Area 13.1 sf
Channel Wetted Perimeter 1781
Hydraulic Radius 0.74 1t
Channel Flow Velocity 7.1 fi/sec Freeboard 128
Channel Flow Capacity 93 cfs Swale Depth 2131t
Capacity Check Okay Top Width 27.0&
Eqnations:
Area (A} = b(d) Velocity = (1.49/m)R,™ g2
b = width Slope (8) = Slope of the channel
d = depth

Perimeter (P) = b+2d%(1+25)>
z = side slope
Hydraulic Radius = A/P

n = Mamming's number

Ry = Hydraulic Radius (Reynold's Number)
Flow = (1 49m)AR, 2 § 12
Freeboard = 1.0+0.023¢v)d**

Kiowa Engineering Corporation

Project No. 03094



Wolf Ranch MDDP
Swale Capacity Calculation

Structure F23: Grasslined channel 5-year

Design Flow Channel Side Slope
Bottom Width 10.0ft Channel Longitudinal Slope 2.7%
Depth of Flow 0.40 ft Manning's Roughness Coef. 0.035

Channel Area 4.6 sf
Channel Wetted Perimeter 133 &
Hydraulic Radius 0354

Channel Flow Velocity 3.5 fi/sec Freeboard 1.1t
Channel Flow Capacity 16 cfs Swale Depth 146 ft
_Capacity Check Okay Top Width 217t
Ecmations:
Area (A) =b(d) Velocity = (1.49m)R,2° 12
b = width Slope (8) = Slope of the channel
d = depth ) n = Manning's number
Peritneter (P) = b+2d#(1+2" R, = Hydraulic Radius (Reynold's Number)
7%= side slope Flow = (1.49/m)AR, 2 g
Hydraulic Radius — A/P Freghoard = 1.0+0.025¢v)d">
Kiowa Enginesring Corpaoraticn
5/21/04

Project No. 03094



5/21,/04

Wolf Ranch MDDP
Swale Capacity Calculatian

Structure F23: Grasslined channel 100-year

Design Flow 09 cfs Channel Side Slope 4:1
Battom Width 1004 Channel Longitudinal Slope 27 %
Depth of Flow 095 ft Manning’s Roughness Coef. 0.035

Channel Area 13.1 sf
Channel Wetted Perimeter 178 %
Hydraulic Radius 0.74 ft

Channel Flow Velocity 5.7 ft/sec
Channe} Flow Capacity 75 cfs

Freeboard 11t
Swale Depth 209

Capacity Check Ckay Top Width 2671
Equations:
Area (A) = b(d) Velogity = (1.49/m)R, > §'7
b =width Slope (8) = Slope of the channel
d=depth

n = Mannings number

Ry = Hydraulic Radius {Reynold's Number)
Flow = (1.49/n)AR,”* 8 2
Freeboard = 1.010.025(v)d>>

Perimeter (P) = b+2d*(1+z1)"
z = side slope
Bydraulic Radius = A/P

Kiowa Engineering Corporation

Praject Mo, 03024



5/21,/04

Structure F24: Grasslined channel 5-year

Wolf Ranch MDDP
Swale Capacity Calculation

Design Flow 44 cfs Channel Side Slope 4:1
Bottom Width 150 f Channel Longitudinal Slope 2.7 %
Depth of Flow 0.60 ft Manning's Roughness Coef. 0.035
Channel Area 10.4 sf
Channel Wetted Perimeter 1991
Hydraulic Radius 0524
Channel Flow Velocity 4.5 fifsec Freehoard 1L1ft
Channel Flow Capacity 47 cfs Swale Depth 170 ft
Capuacity Check Okay Top Width 2861t
Equations:
Area (A) = b(d) Velocity = (1.49/mR,2* §'?
b= width Stape (3) = Slope of the channel
d=depth

Perimeter (P) = b+2d*(1+2)"°
z = side slope
Hydraulic Radius = A/P

n = Manning's number

Ry = Hydraulic Radius (Reynold's Nomber)
Flow = (1.49/m)AR2* § '
Freshoard = 1.0+0.025(v)d">

Kiowa Engineering Corporation

Project No. 3084



Wolf Ranch MDDP
Swale Capacity Calculation

Structure F24: Grasslined channel 100-year

Design Flow 181 efs Channel Side Slope

Bottom Width 150 ft Channel Longitudinal Slope 27 %
Depth of Flow 130 ft Manning's Roughness Coef, 0.035
Chacnel Area 26.3 sf
Channel Wetted Perimeter 25,78
Hydraulic Radivs 1ozt
Channel Flow Velacity 7.1 fi/sec Freehoard 12ft
Chamnel Flow Capacity 186 cfs Swale Depth 249
Capacity Check Okay Top Width 34.9 ft
Equations:
Area (A} = b(d) Velocity = (1.49n)R,™ 527
b =width Slope (8} = Slope of the channel
d =depth n = Manning's number
Perimeter (P) = b+24%(1+23°° Ry = Hydranlic Radius (Reynold's Number)
z=side slope Flow = (1.49/mAR, § 1

Hydranlic Radius = A/P Frecboard = 1.0+0.025(v)d"*

Kiowa Engineering Corporation
Project. No. 03094



5/21,/04

Wolf Ranch MDDP
Swale Capacity Caiculation

Structure F25: Grasslined channel 190-year

Design Flow
Bottom Width

2001

Channel Side Slope

Charmel Longitudinal Slope 1.8%
Depih of Flow 0.70 ft Manning's Roughness Coef, 0.035
Channel Area 16.0 sf
Channe] Wetted Perimeter 2581
Hydraulic Radius 0.62 1t
Channel Flow Velocity 4.1 fit/sec Freeboard 111t
Channel Flow Capacity 66 cfs Swale Depth 1.79 ft
Capacity Check Okay Top Width 343 &
Equations:
Area (A) = b(d) Velocity = (1.4%/m)R,> 52
b =width Slope (8) = Slope of the charme]
d=depth

Perimeter (P) = b+2d¥{1-+21)"
Z = stde slope
Hydraulic Radius = A/P

1 = Manning’s number

Ry = Hydraulic Radius (Reynold's Number)
Flow = (1L.49/m)AR, > 5 2
Freeboard = 1,0+0.025(v)d™®

Kiowa Engineering Corporation
Project No. 03084



5/21,/04

Wolf Ranch MDDP
Swale Capacity Calculation

Structure F25: Grasslined channel 100-year

Design Flow 303 cfs Channel Side Slope
Bottom Width 2001t Channe] Longitudinal Slope 1.8 %
Depth of Flow 170 ft Manning's Roughness Coef, 0.035

Channel Area 45,6 sf
Channel Wetted Perimeter 3404
Hydraulic Radius 1344

Channel Flow Velocity 6.9 ft/sec Freeboard 121t
Channel Flow Capacity 316 cfs Swale Depth 2911
Capacity Check Ckay Top Width 433
Equations:
Area (A) = b(d) Velocity = (1.49/m)R,> 82
b =width Slepe (8) = Slope ofthe channel
d = depth n = Manning's number
Perfmeter (P) = b+2d*(1+22)"* R, = Hydraulic Radius (Reytold's Number)
z=side slope Flow = (I.4.9/r1)AR,uy3 g
Hydraulic Radius = A7p Freeboard = 1.0+0.025¢v)d"*

Kiowa Engineering Corparation

Project No. 03054



5/21/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure F29: Riprap channel 100-year

Design Flow

490 cfs Channel Side Slope
Bottom Width 2008 Channel Longitudinal Slope 24%
Depth of Flow 2.00 ft Manning's Roughness Coef. 0.035
Channel Area 56.0 sf
Chaonnel Wetted Perimeter J6stt
Hydraulic Radius 1538
Chamnel Flow Velocity 8.8 fivsec Freeboard 1.3ft
Channel Flow Capacity 491 cfs Swale Depth lagf
Capacity Check Okay Top Width 462 ft
Equations:
Area (A) = b(d) Velocity = (£.49/m)R,> 317
b=width 8lape (8) = Slope of the channel
d = depth n = Manning's number

Perimeter (P) = b+2d*(1+z5"
z = side slope
Hydraulic Radius = A/P

R, = Hydraulic Radius (Reynold's Nurmber)
Flow = (L49/m)AR,2* § 17
Freeboard = 1.0+0.025(v)d**

Kiowa Engineering Corporation
Project No. 03094



5/21,/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure F22: Grasslined channel S-year

Design Flow 24 cfs Channel Side Slope
Bottom Width 150 ft Channel Longitudinal Slope 32%
Depth of Flow 040 ft Manning's Roughness Coef, 0.035
Channel Area 6.6 sf
Channe] Wetted Perimeter 1834
Hydraulic Radins 0361
Channel Flow Velocity 3.9 fi/sec Freeboard 1.1t
Channel Flow Capacity 26 cfs Swale Depth 147 ft
Capacity Check Okay TopWidth 2681t
Equations:
Area (A) = h(d) Velocity = (1.49/m)R,>* 812
b =width Slope (8) = Slope ofthe channel
d =depth n = Mamning's number

Perimeter (P) = b 2d%(1+25)"
z = side slope
Hydraulic Radius = A/P

R, = Hydraulic Radius (Reynold's Number)
Flow = {1.49/n)AR, > §
Freeboard = 1.0+0.025(v)d"*

Kiowa Engineering Corporation

Praoject No. 03094



5/21,/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure F22: Grasslined channel 100-year

Design Flow

115 efs Channel Side Slope
Bottom Width 150ft Channel Longitedinal Slope 32%
Depth of Flow 0.95 fit Manning's Roughness Coef. 0.035
Channel Area 17.9 sf
Channel Wetted Perimeter 2281t
Hydraulic Rading 0.78 ft
Channel Flow Velocity 6.5 fi/sec Freeboard 121t
Channel Flow Capacity 115 ofs SwaleDepth 2,11 #
Capacity Check Okay Top Width 3191t
Equatioas:
Area (A) = b(d) Velocity = (1.49/m)R, " 8¥2
b=width Slope (8) = Slope ofthe channel
d = depth n = Manning's number
Perimeter (P) = b+2d*(1+z,1)"'5 R, = Hydraulic Radius (Reynold's Number)
z = side slope Flow = (1.49/uj AR, §

Hydraulic Radius = A/P

Freeboard = 1.0+0,025(v)d>*

Kiowa Engineering Corporation

Project Mo, 03094



Woif Ranch MDDP
Swale Capacity Calculation

Structure F22A: Grasslined channel J-year

Design Flow 30 cls Channel Side Slope
Bottomn Width 200f Channel Longitudinal Slope 29%
Depth of Flow 0.40 fi Manning's Roughness Coef. 0.035

Channel Area 8.6sf
Channel Weited Perimster 2331
Hydraulic Radius 0371

Channel Flow Velocity 3.7 fisec Freeboard L1#&
Channel Flow Capacity 32 cfs Swale Depth 147 ft
Capacity Check Okay Top Width 31.81¢
Equations:
Area (A)=b(d) Velocity = (1.49/m)R, ™ g¥2
b =width Slope (S) = Slope of the channel
d = depth 1 = Manning's number
Perimeter (P) = b+2d*(1+2%)>5 Ry, = Hydraulic Radius (Reynold's Number)
z = side slope Flow = (1.49/m)AR, 2 & 12
Hydraulic Radivs = A/P Freghoard = 1.0+0.025(v)d"**

Kiowa Engineering Corparatior.
5/21/04 Project No. 03094



5/21,/04

Structure F22A: Grasslined channel 100-year

Woalf Ranch MDDP

Swale Capacity Calculation

167 cis

Design Flow Chamnel Side Slope
Bottom Width 200 fk Channe} Longitudinal Slope 29%
Depth of Flow 105 & Maunning's Roughness Coef’ 0.035
Channel Area 254 sf
Channel Wetied Perimeter 2874
Hydraulic Radius 0.89 1t
Channel Flow Velocity 6.7 fi/sec Freeboard 121
Channel Flow Capacity 170 ofs Swale Depth 222/
Capacity Check Okay Top Width 3788
Equations:
Area (A) = b(d) Velocity = (1.49Mm)R,? 31
b= width Slope () = Slope of the channel
d = depth n = Manning's number

Perimeter (P) = b+2d* (1424
z= side slope
Hydraulic Radius = A/p

R, = Hydraulic Radins Reyneold's Number)

Flow = (1.49/m)AR, > g 12
Frechoard = 1.0+-0.025¢v)d* ¥

Kiowa Engingering Corporation
Praject Np. 03084
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5/01,/04

Walf Ranch MDDP

Swale Capacity Calculation

Structure G2: Grasslined channel 5-year

30 cfs Channel Side Slope

4:1

Design Flow
Bottomn Width 15011 Channel Longitudinal Slope 26%
Depth of Flow .50 ft Manning's Roughness Coef. 0.035
Channel Area 8.5sf
Channel Wetted Perimeier 1914
Hydraulic Radius 0.44 4
Channel Flow Velocity 4.0 fifsec Freeboard L1t
Channel Flow Capacity 34 cfs Swale Depth 158 &t
Capacity Check Okay Top Width 2761t
Edquations:
Area (A) = b(d) Velocity = (1.49m)R,™> §'7
b =width Slope (8) = Slope of the chamel
d = depth 1 = Mannings number
Perimeler (P) = b+2d*(1-+z5™ R, = Hydraulic Radius (Reynold's Number)
z=side slope Flow = (1.49/n)AR, ™ § 12

Hydraulic Radius = A/P

0.33

Frechoard = 1.0+0.025(v)d

Kiowa Engineering.Corperation
Project Mo, 03094



5/21/04

Wolf Ranch MDDP

Swale Capacity Calculation

Structure G2: Grasslined channel 100-year

Design Flow 150 cfs Channel Side Slope 4:1
Bottom Width 150t Channel Lonpitudinal Slope 26%
Depth of Flow 1.20 it Manning's Roughness Coef, 0.035

Channel Area 23.8sf
Channel Wetted Perimeter 2494
Hydraulic Radius 0951
Channel Flow Velocity 6.7 fi/sec Freeboard 128
Channel Flow Capacity 158 cfs Swale Depth 238 ft
Capacity Check Okay Top Width 340 &
Equations:
Area (A) = b(d) Velocity = (1.49/m)R, ™" 842
b=width Slope (8) = Slope of the channel
d =depth

Perimeter (P) = b+2d*(1+%)
Z = side slope
Hydraulic Radius = A/P

1= Manning’s nivmber

R, = Hydraulic Radius (Reynold’s Number)
Flow = (1.49/mAR,2* 8 2
Freeboard = 1.0+0.025(v)d"®

Kiewa Enginasring Corporation

Project No. 03084



5/21,/04

Wholf Ranch MDDP
Swale Capacity Calculation

Structure G3: Grasslined channel S-year

Design Flow 37 cfs Channel Side Slope 4:1
Bottom Width 15.0 ft Channel Longitudinal Slope 2.6%
Depth of Flow 0.55ft Manning's Roughness Coef. 0.035

Channel Area 9.5 sf
Channel Welted Perimeter 19.5#
Hydraulic Radius 048 i
Channel Flow Velocity 4.2 fifsec Freeboard 1.1t
Channel Flow Capacity 40 c¢fs Swale Depth 1.64 ft
Capacity Check Okay Top Width 2818
Equations:
Area (A) =b{d) Velacity = (1.49/m)R,2* 842
b =width Slope (8) = Slope of the chanmel
d=depth n = Manning's number
Perimeter (P) = b+2d¥(1+25™ Ry = Hydraulic Radius (Reynold's Number)
%= side slope Flow = (149 AR § ¥
Hydraulic Radius = A/P Frechoard = 1.0+0.025(v)d**

Kiowa Engineering Corporation

Project No. C3084



5/21,/04

Wolf Ranch MDDP
Swale Capacity Calculation

Structure G3: Grasslined channel 100-year

Design Flow 145 ofs Channel Side Slope

Bottom Width 15.0ft Channel Longitudinal Slope 2.6%
Depth of Flow 115t Marming's Roughness Coef, 0.035

Channel Area 22.5sf
Channet Wetted Perimeter 245 ft
Hydraulic Radius 0.92 4

Channe! Flow Velocity 6.5 ft/sec Freeboard 121t
Channel Flow Capacity 146 cfs Swale Depth 232 ft
Capacity Check Okay Top Width e f
Equations:
Area (A) =b(d) Velocity = (1.49/m)R,™ 57
b =width Slope (8) = Stope of the channe)
d =depth n = Manning's number
Perimneter (P)= b+2d"‘(1+z2)"‘s R, = Hydraulic Radius (Reynold's Number)
2 =side slope Flow = (1.49/m)AR,?* 8 12

Hydraulic Radius = A/P Freeboard = 1.0+0.025¢w)d™*

Kiowa Engineering Gorparation

Project No, 03024
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CURRENT DATE;

02-14-2005

C—N\M‘ﬁ:‘ ST LR L) {é/‘

FILE DATE: 02-14-2005
" "RENT TIME: 13:58:44 FILE NAME: DBGOUT
FHWA CULVERT ANALYSIS
HY~8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (£t) (£t) (ft) MATERIAL (£L) (ft) n TYPE
1 100.00 94.00 200.09 1 RCP 3.50 3.50 012 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: DBGOUT DATE: 02-14-2005
ELEV (ft) TOTAL 1 2 3 4 5 & ROADWAY ITR
100.00 6.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.00 1
101.34 12.0 12.0 0.0 0.0 0.0 0.0 0.0 g.co0 1
102.11 24.0 24.0 6.0 0.0 0.0 .0 0.0 0.00 1
102.72 36.0 36.0 0.0 0.0 0.0 0.0 0.0 0.00 1
103.28 48.0 48.0 0.0 0.0 0.0 0.0 0.0 0.00 1
103.8¢6 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.00 1
104.52 72.0 72.0 G.0 0.0 0.0 0.0 0.0 0.00 1
105.30 84.0 84.0 ¢.0 0.0 0.0 0.0 0.0 0.00 1
106.22 86.0 96.0 6.0 0.0 0.0 0.0 G.0 0.00 1
107.27 108.0 108.0 6.0 0.0 0.0 0.0 0.0 0.00 1
107.55 111.0 111.0 0.0 0.0 0.0 0.0 0.0 0.00 1
110.00 134.0 134.0 6.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DBGOUT DATE: 02-14-2005
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfsg) ERROR
100.00 0.000 0.00 0.00 0.00
101.34 0.000 12.00 0.00 0.00
1g2.11 ¢.000 24.00 0.00 0.00
102.72 0.000 36.00 0.00 0.00
103.28 0.000 48.00 .00 0.00
103 .86 0.000 60.00 0.00 ¢.00
104.52 0.000 72.00 0.00 0.00
105.30 0.000 84.00 0.00 0.090
106.22 0.000 96.00 0.00 0.00
107.27 0.000 108.00 0.00 0.00
137 .55 0.000 111.060 0.00 6.00
<l> TOLERANCE (ft} = 0.010 <2> TOLERANCE (%} = 1.000




2

C"RRENT DATE: 02-14-2005 FILE DATE: 02-14-2005
RENT TIME: 13:58:44 FILE NAME: DBGOUT

PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.50 (ft) BY 3.50 (ft)) RCP

DIS- HEAD- INLET OQUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET w -
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL, VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 100.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
12.00 101.34 1.34 1.34 1-82n 0.57 1.05 0.59 0.29 10.86 3.76
24 .00 102.11 2.11 2.11 1-82n 0.83 1.50 0.85 0.43 13,25 4.78
36.00 102.72 2.72 2.72 1-582n 1.03 1.8% 0.95 0.54 16.82 5.48
48.00 103.28 3.28 3.28 1-82n 1.19 2.16 1.23 0.64 15.87 6.02
60.00 103.86 3.86 3.86 5-82n 1.35 2.42 1.40 0.72 16.62 6.46
72.00 104 .52 4 .52 4,52 5-82n 1.49 2.65 1.57 0.80 17.24 6.84
84 .00 105.30 5.30 5.30 5-82n 1.63 2.85 1.72 0.87 17.90 7.18
96.00 106.22 6.22 6.22 5-82n 1.77 3.00 1.87 0.93 18.38 7.48
108.00 107.27 7.27 7.27 5-82n 1.89 3.15 2.01 1.00 18.88 7.75
111.00 107.55 7.85 7.55 B5-82n 1.93 3.19 2.05 1.01 18.96 7.82

El. inlet face invert 100.00 ft El. outlet invert 94 .00 ft

El. inlet throat invert 0.00 ft ‘El. inlet crest 0.00 ft

** STITE DATA **%%* CULVERT INVERT *k%kdkkkkkkhkkhh

INLET STATION 100.00 £t

INLET ELEVATION 100.00 ft

OUTLET STATION 300.00 ft

OUTLET ELEVATION 94.00 ft

NUMBER OF BARRELS 1

SLOPE (V/H)} ¢.0300

CULVERT LENGTH ALONG SLOPE 200.09 ft
¥k%%% CULVERT DATA SUMMARY *kkkkhhk ko khdkkhkodddss

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




3

C” "RENT DATE: 02-14-2005 : FILE DATE: 02-14-2005
RENT TIME: 13:58:44 FILE NAME: DBGOUT

TAILWATER

*¥*¥%%%** REGULAR CHANNEL CROSS SECTION *%%kkskdkkk ks khw

BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.035
MANNING'S n (.01-0.1) 0.030
CHANNEL INVERT ELEVATION 94.00 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 94.00 ft

*k**%%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
{cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 94.00 0.000 0.00 0.00 0.00
12.00 94.29  1.237 0.29 3.76 0.63
24 .00 94.43 1.286 0.43 4.78 0.94
36.00 94.54 1.313 0.54 5.48 1.18
48.00 94.64 1.330 0.64 65.02 1.39
60.00 94.72 1.341 0.72 6.46 1.57
72.00 94.80 1.350 0.80 6.84 1.74
84 .00 94,87 1.357 0.87 7.18 1.90
96.00 94.93  1.363 0.93 7.48 2.04

108.00 95.00 1.368 1.00 7.75 2.18

111.00 95.01  1.369 1.01 7.82 2.21

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 100.00 ft

OVERTOPPING CREST ELEVATION 110.00 ft
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1+**+******************w*******************************

1

*

*
+*
*
*
*

WATER SURFACE PROFILES
VERSION OF SEPTEMBER 1988 *
ERROR: 01,02 «
UBDATED: ¢ APRIL 1989 *
RUN DATE 7/12/ 4 TIME  16:41:24 *

w

E R L R RS S R L R R RS R s L LS L

X ¥ XEXXHXX p 9. %.0.9.4
X X X *x X
® X X X
HUKKERK  HRLK X HIENK
X X ¥ X
b4 X X X X
X ¥ XXXXXEX KEXEX
END OF BANNER
7/12/ 4 16:41:24
O S A PR W PR e PR L o B P e R R T R e
HEC? RELEASE DATED SEP 88 UPDATED APR 1989
EREOR GORR = 01,02
MODIEICATION -
‘Jr****‘k*'k'l‘*'k'k*'*‘**i"i"k**‘k**'}.‘***‘k******‘i**************
T1 WOLF RANCH MDDP, KIOWA ENGINEERING 2004 PN 03094
T2 100-YEAR DISCHARGES FROM DBPS X-SECTIONS L TO R LOCKING UPSTREAM
T3 COTTONWOOD CREEK FILENAME CC.DAT
J1 ICHECK ING NINV IDIR STRT METRIC HVINS Q
6] 2 Q Q 0 0 0 a
J2 NPROF TPLOT PREVS XSECV XEECH EN ALLDC IBW
1 0 -1 0 0 o] 0 o}

QT

1 3477

XEXXX

X X

X

XEXXX
X
X

KEXARIK

THIS RUN

WSEL

6810

CHNIM

0

L R o e T T L Y
= .5, ARMY CORPS OF ENGINEERS

* THE HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104, {S816) 551-1748 *
* *

T S R R RN LT TR S e E Lt Bt ]

PAGE 1

EXECUTED 7/12/ 4 le:dl:z4

FQ
0
ITRACE

Q



NC

Xl
GBR
GR
GR

QT
X1
GR
GR

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR
GR

X1
GR

GR

Xl
GR
GR

QT
ol
GR
GR
GR

X1

0.0z0 0.020
POWERS BOULEVARD
1040.1 14
6860 1000
6820 11z¢
6826 1240
1 2733
1040.2 10
6864 1000
6828 11056
1040.3 14
6870 1000
6838 1222
6842 1355
1040.4 10
6878 1000
68456 1238
1040.5 12
6884 1000
6B54 1170
6876 1230

COWPOKE ROAD

1050.1
6898
6868
6894

T/12/ 4

1050.2
6904
6876
6310

1050.3
6910
6886

1050.4
6920
6912
6900

1050.5

12
1000
1105
1215

1l6:41:2

11
1000
1148
1290

1000
1175

B37
13
1000
1100
1208

15

0.045

1120
6838
6814
6834

1055
6824
§830

1195
6862
6834
&4BED

1127
6E70
6gez2

1142
6878
568562
6880

10358
6890
6872
6896

1124
6824
6872

1020
6Bg2
5300

1100
6514
€892
€912

1262

0.1060

1204
1055
1130
1276

1078
1055
1118

1333
1045
1230
1410

1250
1050
1250

1195
1050
1172
1290

1160
1030
111z
1232

1215
1072
1162

1175
1090
1195

1160
1335
1112
1228

1380

0.300

6836
6814
8840

550
6822
838

675
6854
6836
6860

525
6862
8872

550
6862
6854

785
6880
6876

400
6886
§874

405
6880
€912

540
6886
6880
6920

490

1072
1149
1310

550
1060
1165

675
1150
1240
1423

525
1127
1285

550
1115
1180

785
1058
1140

400
1090
1178

405
1120
1275

540
1050
1120
1278

490

6824
6816
6846

550
6824
6850

875
8852
6838
5870

525
&850
6874

550
6858
6856

785
6874
65884

400
€884
6880

405
6878

540
6892
6890

490

1100
1165
1350

1068
1198

1170
1262
1462

1155
131¢

1142
1135

1080
1160

1110
1215

1150

1075
1135

6822
68138

€826

6854

6840
6840

6848
6876

6E8E6
6860

6868
6892

65880
6898

6880

£912
6892

1108
1204

1078

1210

1195
1333

1180
1380

1165

1218

10985

1200

PAGE 2

1124
1230

1158

1080
1180



GR

GR

X1

GR
GR

X1
GR
GR
GR

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR

X1
GR
GR

X1
GR
GR

Z1
GR
GR

5930 1000
56328 1342
6900 1318
CSAGRICULTURAL
1060.1 1t
6834 1000
6508 1130
6934 1345
1060.2 11
5940 1000
6914 1160
5934 1268
1060.3 15
6944 1000
6922 1118
6934 1300
1060.4 B
5950 1000
6528 1100
1060.5 g
6960 10040
5938 1048
1060.6 10
5962 1000
6937 1080
/127 ¢ 16:41:
1060.7 10
45870 1000
5941 1121

BLACK FOREST RCARD

1070.1

6876

6946

7/127 4

SECNO

9
1000
1162

16:41:

DEPTH

24

24

CWSEL

6224
63820
6800

1107
6924
6910

1100
6930
6916

1065
6942
6924
6936

1052
6948
6940

10ze
6958
6940

1070
63950
6928

1103
6588
6942

11556
6974
6950

CRIWS

1045
11%0
1358

1275
1075
1140

1215
1085
1180

1245
1025
1152
1320

1136
1018
1136

1115
1815
1097

1111
1030
1105

1153
10860
1124

1187
1135
1167

WSELK

EG

6923
691z
£904

580
6922
6910

428
6922
6918

562
5940
5926
6942

443
6532
6950

517
65950
63950

300
5246
6940

314
6966
5948

196
6872
6972

1065
1262
1368

580
1088
1253

4128
1100
1205

562
10&5
1182
1340

443
1052
1153

517
ioze
1115

300
1045
1111

314
1078
Lizs

196
1145
1184

HL

6924
6904
6910

580
6922
6914

428
6916
5920

562
63922
6932
53944

443
5930

517
6928
6956

300
6942
6954

314
6950
6850

1986
€350
6974

QLOSS

i080
1250
1380

1107
1275

114Q
1215

1098
1220
1362

icsz2

1032
1150

1070
1145

1103
1153

1155
1219

BANK ELEV

6926
902
8322

6310
6924

912
86930

6920
6934
6950

6826

5936

6938

83960

6942

6966

6946

1110
1302
1405

1123
1293

1155
1228

1108
1245
1410

1092

1040

1076
1203

PAGE

1118

1170

11:&48

PAGE

3

4



Q QLCB QCH
TIME VLOB VCH
SLOFE XLOBL XLCH
*PROE' 1
a
CCHV= .100 CEHV= . 300

*SECNO 1040.100
3720 CRITICAL DEPTH ASSUMED
POWERS BOULEVARD

1040.10 5.80 6819.80
3477. Q. 34089.
.00 .00 10.82
.0le82¢6 a. 0.

¢}

*SECNQ 1040.200

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1040.20 7.85 BB25.85
2733, 283. 1332,
.01 1z.02 9.68
.008293 550. 580.

0
*SECNGQ 1040.300

QRCB
VROB
XLOBR

6819.80
68,
9.35

a.

6829.85
1118,
12.67

350.

3301 HVY CHANGED MORE THAN HVINS

71885 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

10406.30 6.52 6B840.59
2733. 2. 2723.
.04 4.37 8.32
.020369 675, 675,

Q

*3ECNC 1040.400

1040.40 4.85 6850.85
2733. 0. 2733.
.05 .00 9.79
.018828 525. 525.

0

*SECNO 1040.500
7185 MINIMUM SPECIFIC ENERGY

1
7/12/ 4
SECNO

TIME
SLOPE

16:41:24
DEPTH CWSEL
CLOB QCH
VLOB vcH
XLOBL XLCH

6840.59
9.

4.67
67E.

6850.76

a.
.00
525.

CRIWS
QRCOB
VRCB
XLOEBR

ALOB
RNL
ITRIAL

£810.00
0.

.000

Q

.00
24.
.020

.00
.0z0
16
.00

. 000

WSELK
ALOB
XNL
ITRIRL

ACH
XNCH
Ioc

6821.61
315.
.045

20

6831.81
138.
.045

14

6841.66
327.
.045

10

6852.34
279.
.045

13

EG
ACH
XNCH
IDC

ARCB
ANR
ICONT

i.81

.020

1.9¢6
8B.
.0z0

1.07

. 020

1.49

.000

BV
AROB
ENR
ICCONT

VOL
WIN
CCRAR

-00

. 000
.Go

6.92

.000
.00

8.34

.Q00
.00

10.85
1z.
.000
.00

HL
VOL
WIN
CORAR

TWA
ELMIN

TOPWID

.00

6814.00
91.76

.05

682z.00
70.09

.09

3.
5834.00
145.69

.12

4.
£846.00
8B.62

OLOSS
TWA
ELMIN

TOPWID

LEET/RIGHT

8STA
ENDST

6820.00
6818.00

1120.34

1212.09

6824.00
6826.00

1046.93

1117.04

6840.00
6840.00

1193.78

1339.46

£862.00
6862.00

1153.02

1241.64

PAGE

BANK ELEV

LEFT/RIGHT

S3TA
ENDST



3720 CRITICAL DEPTH RSSUMED

1040.30 7.7% 6858.75 6859.7%
2733. 80. 2203. 450.
.07 7.75 9.77 12.82
.013225 550. 550. 850.
0
*SECNQ 1050.100
7185 MINIMUM SPECTFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
COWPOKE ROAD
1050.10 7.79 ©875.79 6875.79
2733. 0. 2733. 0.
.09 .00 11.1¢ .00
.020229 785. 785. 785,

0
¥*3ECNC 1050.200

3301 HV CHANGED MCRE THAN HVINS

*SECNC 1080.400

-00
10.
.020

5

.00
0.
.00aQ
11

6861.39
226.

. 0458

14

6877.70
246.

. 045

5

3302 WARNING: CONVEYANCE CHANGE OQUTSIDE OF ACCEPTABLE
105G.20 8.75 €880.75 .00 .00 6881.40
2733, 3. 2730. 0. 1. 424.
.10 2.67 65.44 2.04 .020 .045
. 005004 404. 400. 400. 4 0
0
*SECNG 1050.300
3301 HV CHANGED MCRE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEFPTABLE
1080.30 5.59 €883.59 .00 .00 6885.13
2733. 33. 2700. 0. 4. 270.
211 8.24 10.00 .00 -020 . 045
.017840 405. - 405. 405. 3 o]
g
1
7/12/ 4 16:41:24
BECNQ DEPTH  CWSEL CRIWS WSELK EG
Q QLOB QCH QROB ALOB ACH
TIME VLOB VCH VROB XNL ENCH
SLOPE XLOBL XLCH XLOBR ITRIAL Inc

1.64
35.
.020
0

1.81
0.
. 000
0

RANGE ,

.64
0.
.020
0

RANGE,

1.55
Q.
.0Qo
0

HV
AROB
XNR
ICONT

§.82

.000
.00

12.70

. 000
.00

KRATIO =

3.57
23,
. 000
.00

KRATIO =

3.46
26.
.0C0
.00

HL
VOL
WIN
CORRBR

.05 6858.00
5. 6856.00
6852.00 1130.21
§3.52 1213.73
.08 B880.00
7. 6884.00
6868.00 1073.45
65.06 1138.51
.01,
.13 &880.00
7. 63880.00
6872.00 1121.36
94.27 1215.83
.53
.27 6B8B2.00
8. 6886.00
6878.00 1084.90
83.26 1168.16
PAGE
OLCSS  BANK ELEV
TWAR  LEFT/RIGHT
ELMIN S8TA
TCPWID ENDST



3265 DIVIDED FLOW

3301 HY CHANGED MCRE THAN HVINS

3302 WARNING:

1050.40
857.
.14
.011827

0

CCNVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3.23 6893.23 6892Z.88

30. 803. 2B,
5.62 6.55 5.79
540. 540. 540.

*SECNC 1050.300
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1050.50
857.
.16
. 024976
o]

2.19 6902.19 6802.18

0. 857. Q.
.00 7.70 .00
490, 490. 490,

¥*SECNO 1060.100

3301 HY CHANGED MORE THAN HVINS

2302 WARNING:

CONVEYANCE CHANGE QUTSIDE O

CSAGRICULTURAL
1060.10 3.40 &811.40 .00
857. 0. 857. 0.
.18 .00 4.17 .00
.0098631 580. 580. 580.

0

*8ECNO 1060.200

3301 YV CHANGED MORE THAN HVINS

T/12/ 4

16:41:24

SECNO DEPTH CWSEL CRIWS

Q QLOB QCcH QRCB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOEBR

3302 WARNING:

.00
5.
.020
11

.00

.000

.00

- 000

WSELK
ALOB
XNL
ITRIAL

6893,
12
.0

6903.
11
.0

6911.
20
.0

BEG
ACH
XNCH
Inc

89
3.
45
11

11
1.
45
14

F ACCEPTABLE

&8
5.
45

0

.66
4.
-020
0

.89z

.Co¢

RANGE,

.27

. 000

AROB
KNR
TCONT

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

KRATIO =

8.66
29.
. 000
.00

8.13
30.
- 000
.00

KRATIO =

8.50
32.
. D00
.00

HL
VoL
WIN
CCRAR

KRATIO =

.38

.09 6812.00
9. 6892.00
6890.00 1087.31
64.28 1166.92

.08 6912.00
10. £910.00
5900.00 1300.88
61.49 1362.37

1.61

.06 8922.00

11. 6914.00
6908.00 1121.14
139.55 1260.6&92

PAGE

OLOSE BANK ELEV
TWA LEFT/RIGHT

ELMIN SSTA
TOPWLD ENDST
.68



10e0.20 4.98 ©6816.98 00 .00 6917.87 .82 6.01 .18 6922.00

857. 0. BE7. 0. 0. 113. 0. 34. 12, £920.00
.21 .00 7.55 .00 .000 .045 . 000 .000 6512.00 1133.4%¢
. 022335 429. 428. 428. 4 0 0 .06 BEB.80 1182.2¢6

Q
*SECNO 1060.300

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.58

1060.30 5.04 £925.0¢4 .00 .00 8925.44 .40 7.52 .05 6940.00
857. a. 857. 0. 0. 168. 0. 36. 13. £§934.00
.24 .00 5.07 .00 .Qoo .04d5 .0co .000 692¢.0Q0 1092.43
.008900 562. Eg2. 562. 5 0 0 .00 80.2¢ 117z2.7z2

0
*SECNC 1060.400

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1060.40 5.44 6831.44 6931.44 .00 6932.51 1.07 6.19 .20 6932.00
857. 0. B57. 0. 0. 103. 0. 37. 14. £840.00
.26 .00 8.30 .00 .000 .045 .000 .000 6926.00 1060-38

. 025000 443. 443. 443, 4 B Q .00 49.85 1110.32

o]
*SECNO 1060.500

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44

1060.50 4,70 6%40.70 .00 .00 6941.24 .54 8.68 .05 6950.00
8&7. 0. 857. 0. 0. 145. 0. 3B. 14. 6950.00
.28 .00 5.90 .00 .00a . 045 .Goo .000 6936.00 1030.65
L012051 517, 517. BE17. [ 0 0 .00 67.63 1098.27
¢}
1
7/12/ 4 16:41:24 PARGE
SECNC DEPTH CWSEL CRIWS WSELK EG HV HI. OLOSS  BANK ELEV
Q QLOBE QCH QRCB ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME VLCE veH VROB AN XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLCER ITRIAL  IDC TCONT CORAR TOPWILD ENDST

*SECNC 1060.800

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RRENGE, KRATIC = 2.07

1060.60 5.48 8£942.48 .00 .00 6942.80 .32 1.53 .02 6942.00



857. 1. 824. 32. 1. 180. 7. 40. 15. 6840.C0
.30 1.50 4.57 4.31 .020 .045 .020 .000 6937.00 1087.01
.002806 300. 300. 300. 4 0 0 .00 50.01 1117.Q2
0
*8ECNO 1G60.700

3301 HY CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1060.70 6.50 6947.50 63947.50 .00 6949.56 2.03 2.03 .52 65850.00
857. 0. 857. g. a. 75, g. 41, 15. £950.00
.31 .00 11.50 .00 L0080 .045 .000 000 6941.00 1107.88
.027701 314, 314. 314. 20 L 0 .00 19.9% 1127.867

Q

*SECNO 1070.1060

7185 MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED
BLACK FCREST ROAD

107%0.10 6.81 6952.81 6952.81 .00 6955.14 2.33 4.62 .08 6950.00
857. 13. gl4. 29. 2. 66. 3. 41, 15. £950.00
.31 7.38 12.39 9.58 .020 .045 .020 .000 6946.00 1153.72
.020333 1%6. 196. 196, 1 8 Y .00 15.45 1169.17
¢
L
7/12/ 4 16:41:24 PAGE 9

THIS RUN EXECUTED 7/12/ 4 l6:41:24
S ek ok e e e ok ok S o ok ke e ko R e e ek e e e e ek e e ok ek

HECZ2 RELEASE DATED SEP 88 UPDRTED APR 1989

ERROR CORR - 01,02

MODIFICATION -
T T R T e S e S R R X R R e

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
COTTONWOOD CREEK FILENAM

SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA . 01K

* 1040.100 .00 .00 .00 £814.00 3477.00 6812.80 6819.80 £821.61 188.26 10.82 322.37 253.41



* 1040.200
* 1040.300
1040.400
* 1040.500
* 1030.100
* 1050.200
* 1050.300
* 1050.400
* 1050.500
* 1060.100
* 1060.200Q
* 1060.300
* 1060.400
* 1060.500
* 1060.600
* 1060.700
7/12/ 4
SECNO
* 1070.100
T/12/ 4

COTTONWOOD CREEK FILENAM

SUMMARY PRINTOUT TABLE 150

SECNO

55C.00 .00
675.00 .00
525.00 .30
550.00 .00
785.00 .00
400.00 -00
405.00 .Qo
540.00 .00
480.00 .00
580.00 .00
428.00 .00
562.00 .00
443.00 .00
517.00 .00
300.00 .00
314.00 .00
15:41:24
XLCH ELTRD
196.00 .00
16:41:24

o} CWSEL

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

DIFWSP

6822,

6834.

6846,

6852.

6B68.

6872.

G878.

6890.

6200,

5808,

6812.

6920,

69726,

6936.

6937.

6941 .

oo

00

0o

00

o0

00

00

00

00

Qo

oe

00

oo

00

[s1e]

00

BLMIN

6945.

00

DIFWSX

2733.

2733.

2733.

2733.

2733.

2733

2733

857.

857.

857.

857

857

857,

857,

857.

8E7.

857

Q0

[]9]

0c

oo

00

Q0

.00

a0

Qo

00

.00

.00

00

00

oo

Q0

.00

DIFKWS

£829.85
6840.59
6850.85
5859.75
6B75.79
6880.75
6883.59
6893.23
6202.19
6811.40
6916.98
6925.04
6931.44
6540.70
6942.48

6947.5D

CWSEL

6952.81

TCPWID

€829,

€840.

6850.

6859.

6875,

58

76

75

78

.00

.00

6852,

5902

88

.19

.00

.00

.00

6931.

44

.00

.00

5947,

S0

CRIWS

6952.

XLCH

81

£831.81
6641.66
5852.34
6661.39
6877.70
6881.40
6685.13
6993.69
6303.11
6511.68
6317.87
6925.44
6932.51
6941.24
£94Z.80

6949.56

EG

6955.14

82.93

203.68

198.28

132.25

202.28

50.04

178.40

118.27

249.76

96.31

223.35

§9.00

250.00

120.31

28.06

277.01

10*KS

203.33

11.50

VCH

12.39

249.36

329.32

279.0¢%

270.96

24€.24

424.93

274.10

132,11

111.33

205.41

113.48

169.14

103.29

145.30

188.29

74.54

PAGE

AREA

70.59

PAGE

300.

181.

194.

237,

192.

3886.

204.

78.

54.

87.

57

S0.

54.

78.

161.

31.

10

12

49

09

65

15

36

62

80

23

33

.34

20

o7

79

49

01K

60.

11

10



1040.
1040.
1040.
1040.
1040.
1050.
1050.
1050.
1050.
1050.
1060.
1060.
1080.
1060.
1060.
1060.
1060.

1070.

100

200

300

400

500

100

500

100

200

300

400

500

600

700

106

T/12/ 4

3477.

2733.

2733.

2733.

2733,

2733.

2733.

2733.

857.

857.

857.

BET.

857.

857.

857

857.

BS7.

8587.

16

00

a0

Q0

00

00

00

00

00

o0

[10]

0o

oo

oo

oo

.00

00

oo

[o]o]

4124

66819.80

6829.85

6840.59

6850.85

6859.75

6875.79

6880.75

6883.539

6893.23

6S02.19

6911.40

6916.98

6825.04

6831.44

65940.70

6842.48

6947.50

6852.81

.00

.00

.00

.00

.00

-00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

-Q0

10.05

L0.73

10.26

16.04

.00

.00

.00

.00

.00

.00

.00

.00

.00

-00

.00

.00

.o

.co

.00

.00

.00

el.

0.

145.

88.

83.

65.

24,

B83.

64.

[

139,

8.

BO.

49.

&7.

50.

19.

15.

ne

&9

62

52

06

27

26

8

49

55

88

29

95

63

o1

43

45

550.

675.

525.

E50.

785.

400.

405,

540.

490.

5B80.

562,

443.

5117.

300.

314.

196.

.00

00

00

0Q

00

00

00

oo

00

0o

Q0

.00

0o

0o

00

00

(10}

0c

PAGE

1z



l********************#*********************************

1

* WATER SURFACE PROFILES *
* VERSION OF SEPTEMBER 1988 *
* ERRCR: 01,02 *
* UPDATED: 4 APRIL 1989 *
* RUN DATE 7/12/ 4  TIME  16:39:20 *
* *

R R g o A T S E T T AR A R L L

X X XOXXX KEXXX
X X X X X
X % X X
KARNAEX XXX X p 58404
X X X X
X X X X X
X LG 4 4.4.4:0.0.4 HXXXR
END OF BANNER
7/12/ 4 16:39:20
T B e R TR R TR R R S b
HEC? RELEASE DATED SEP 88 UPDATED APR 1889
ERRCR CORR - 01,02
MODIFICATION -
T A T T T T E P e e A e e e
T1 TRIBUTARY FOUR WOLF RANCH MDDF KICWA ENGINEERING PN 03084
T2 100-YEAR FREQUENCY DEVELCPED W/C DETETNION X-SECTIONS L TC R UBSTREA
T3 FILENAME TRIB4.DAT
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q
0 2 0 0 .02 0 0 0
J2 NPROF IPLOT PREVS KE8ECY ¥SECH FN ALLDC IBW
1 0 -1 0 0 0 0 0
QT 1 1870

ek ek ek ook ko R e ek b sk e e ek ok s ek kR ek
U.5. ARMY CORPS OF ENGINEERS

THE HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFCRNIA 95616-4687

(916) 756-1104,

bk bk ko k ke kk kR bk bk kdedkhddekkdokkd

*
¥
L
* 609 SECOND STREET, SUITE D
*
*
*

pevved

KEEBRXAX

THIS RUN EXECUTED 7/12/ 4

WSEL FQ
5878 Q
CHNIM ITRACE
0 0

{916) 551-1748

PAGE 1

16:39:20

L
*
*
*
Ll
*



NC

ho
GR
GR
GR

XL
GR
GR
GR
GR

¥l
GR
GR
GR

X1
GR
GR
GR
GR

£l
GR
GR
GR
GR

X1
GR
GR
GR

X1
GR
GR
GR
GR

X1
GR
GR
GR
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0.050 0.050
TRIBUTARY FQUR
1 12
6910 1000
68394 1080
6206 1124
2 16
€920 1000
6912 1047
6904 1108
5920 1186
2 14
€930 1000
6911 1053
6920 1114
4 16
6940 1000
63928 1029
5930 1127
6940 1158
5 17
6948 1000
6330 1061
6336 1159
6946 1197
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5 12
6864 1000
5944 1028
6862 1123
7 20
6975 1000
5972 1151
5554 12B3
5968 1304

SOUTH RESEARCH

8
6981
6972
6961
6972
53981

21
1000
1038
1091
1128
1166

0.045

1013
5900
6396
6910

1061
6918
§912
83902

1009
6920
8912
63922

1023
6934
6926
6932

1048
6946
6928
5938
6948

20

1016
5962
6946
6964

1213
65974
8970
6952
6970

PARKWAY
1043
6980
63870
6962
6874

0.100

1115
1013
1099
1129

1177
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1058
1135

1114
1003
L1101l
ills

1127
1608
1035
112¢

1176
1011
1067
1168
L2l

11159
1011
1087
1135

1298
1017
1148
1292
1212

1123
1005
1043
1097
1138

0.300

6892
6698

425
8916
8910
8800

384
€914
€914
6926

433
6932
6924
6934

363
6944
6930
6240

668
6960
56948

389
6973
6968
6954
6972

320
6978
6964
5964
6976

1021
1108

428
1013
1061
1152

364
1013
1108
1118

433
1010
1042
1131

363
1023
o8l
1176
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1018
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389
103¢
1193
1293
1336
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1054
1108
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6800
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6908
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5930
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6932
6322
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6942
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6942
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63¢0
6874
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1039
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1087

1078
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1115
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6912
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6260

8973
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6964
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PRGE 2

1025
1119

1100
1221
1300
1353

1038
1084
1123
1180



QT

Xl

GR
GR
GR
GR

Xl

GR
GR
GR

X1
GR
GR
GR
GR
GR
GR
GR

QT

X1
GR
GR
GR
GR

GR
GR

X1
GR
GR
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5983 1000
6974 1076
6964 1104
65870 1149
6980 1161
10 20
6990 1000
6980 1017
6970 1048
6980 1091
11 31
7004 1000
7008 1033
6984 1074
5980 1107
6984 1128
6994 113¢
7004 1173
1 1160

12 29
7020 1000
7010 1077
7002 1198
7008 1279
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7015 1332
7018 1356
13 23
71028 1000
7018 1022
7008 1083
7014 1168
7024 1213
14 22
7042 1000
7032 1036
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1086
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6972
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6972
6982
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6382
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TO00Z
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1282

1340
1362
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7008
7018
7028

634
7028
7028

l62
1018
10886
1118
1154
1184
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T2/ 4 16:38:20

SECNO DEPTH CWSEL CRIWS

Q QLCB QCH QRCB
TIME VLICB VCH VRCB
SLOPE XLOBL XLCH XLCBER
*PROE 1
CCHV= .100 CEHV= .300

*SECNO 1.000
TRIBUTARY FCUR

1.00 5.35 £895.35 .00
i870. 0. 1870. 0.
.00 .00 §5.03 .00
.020013 0. 0. 0.

0

*SECNO 2.000

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2.00 5.24 6505.24 6805.24
1870, 0. 1870. 0.
.01 .00 9.38 .00
. 021833 425. 425, 425.
0
*SECNO 3.000
3.00 3.85 691.3.565 .00
1B70. C. 1e70. 0.
.03 .oa B.36 .00
.020447 384. 384. 384.
0

*SECNC 4.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

4.00 4.08 6924.09 6924.009
1870. 0. ig70. 0.
.04 .00 9.186 .00
.02252¢ o433, 433. 433.

0

*8ECNO E.00C0

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5.00 5.16 8933.16 69323.16
1870. C. 1870. 0.
.05 ela) 9.05 .00
.0z23082 363. 363. 363.

WSELK
ALOB
XNL
ITRIARL

6878.00
0.

. 000

o]

-00

. 000

.00

. 000

sle]

. 0G0

.00

. 000
5

EG
ACH
XNCH
IDc

6896.62
207.
.045

0

6906.860
200.

. 045

B

6914.74
224.

. 045

a

6925.39
204.

. 045

8

6934.43
207.

. 045

11

HV
ARCB
XNR
ICONT

1.27

.000

1.38

. 000

i.08

.000

1.30
C.

. 000
0

1.27
0.
.000
0

HL
VOL
WIN
CORAR

.00

.0oo
.00

8.88
. 000
.00
8.11

. 000
.00

9.29

. 000
.00

g.28

. 000
.00

PRAGE

OLQES BANK ELEY
THA LEFT/RIGHT

ELMIN S3TA
TOPWID ENDST
.00 63%00.00

0. 6200.00
6890.00 1017.865
75.20 10%92.84

.03 6910.00
1. 6910.00
£€900.00 1054.85
73.82 116€8.67

.03 8820.00
1. §920.00
6910.00 1013.17
93.83 1106.80

.07 6930.00

2. 5930.00
6920.00 1041.68
79.41 1121.09

.00 6940.00
3. £940.00
6928.00 1056.89
83.68 1140.56
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SECNO DEPTH CWSEL
Q RLOB QCH
TIME VLOB VCH
SLOPE XLCBL XLCH

*SECNC 6.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICARL DEPTH ASSUMED

.00 4.69 5948.68

1870. 0. 1870.

.07 .00 9.74

.022331 668. 666.
*SECNO 7.000

7.00 5.48 6957.48

igvo. 0. 1870.

.08 .00 9.086

.021726 388. 389.

*SECNO 8.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

CRIWS
QRCB
VRCB
XLCBR

€948.68

0.
.00
668.

5957.41

0.
.00
389.

SCUTH RESEARCH PARKWAY

8.00 4.33 6965.33
1870. 0. 1870.
.09 .00 10.01
.021184 320. 320.

*SECNO 9.000

6965.33
0.

.00
320.

NORTH RESEARRCH PARKWAY

$.00 5.51 6968.51
1830. 0. 1830.
.09 .00 9.17
.015283 162. 162.

*3ECNO 10.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

10.00 5.10 68%76.10
1830. 0. 1830.
.11 .00 10.44
.020882 411. 411.
/127 4 16:38:20

SECNO DEPTH CWSEL

.00

.00
162.

5976.10

0.
.00
411.

CRIWS

WBELK
ALOE

ITRIAL

.00

. 000

.00

.000

.00

. 000

.00

.000

.00

. 000

WSELK

EG
ACH
ANCH
Inc

6950.17
192,
.045

11

6958.75
2086.
.045

11

6966.83
187.
.045

15

6969.82
200.
.045

0

6977.79
175.
.045

B

EG

HV
AROB
XNR
ICONT

1.47

.000

1.27

-000

1.56

- 000

1.31

.000

1.69

. 000

HL
VOL
WIN
CORAR

15.16
.000
.00
8.57

. 000
.C0

65.86

.000
el

2.90

.00e
.00

7.30
16.
.000
.00

HL

OLOSS

TWA

ELMIN
TOPWID

£944.
66.

6952.
7.

6961,
61.

G6963.
.79

57

6970.
BZ.

.08

00

.02

00
88

ol:]

[0)¢]
12

.03

0o

.12

00
&1

OLOSS

PAGE

BANK BELEV

LEFT/RIGHT

S8TA
ENDST

6960.00
6960.00

1023.65

1020.47

6960.00
6960.00

12186.02

1295.01

6270.00
5970.00

1051.55

1112.67

6970.00
6970.00

1088.¢28

1146.77

69B0.00
£980.00

1023.75

1076.35

PAGE
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Q
TIME
SLOBE

*SECNO 11.

11.00
1830.
.12
.017284

0

*SECNO 12.
3301 HV CHANGED MORE THAN

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

12.00
1180.
.14
.024520

0

*SECNO 13.

13.00
1160.
.16
.013353

0

*QECNO 14.
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEFTH ASSUMED

14.00
1180.
.18
.024389

0

*SECNQ 15,
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEFTH ASSUMED

15.00
1160.
.19
.023422

(]

7/127

SECNO

TIME
SLOPE

QLCB
VLOB
¥LOBL

ooo
6.0

0.

.0
407

000

2.7

0.

.0
585

000
3.9

0.

.0
443

0G0

3.0

0.

.0
634

000

2.1

0.

.0
438

4

DEPTH
QLOB
VLOE
XLOBL

QCH ORCB
VCH VROB
KLCH XLOBR
5 6984.06 .00
1830. o,
0 3,75 .00
. 407. §07.
HVINS
5 7002.75 7002.75
1160. 0.
0 7.84 .00
. 585, 585.
7 7010.97 .00
1160. 0.
0 €.26 7 .00
] 443. 443.
g 7025.09 7025.09
1160. 0.
0 B.04 .00
) 634. 634,
3 7037.13 7037.13
1160, 0.
0 8.18 .00
) 438. 439,
16:38:20
CHIEL CRIWS
QCH QORCB
VCH VRCB
XLCH ¥LCBR

ALCB
XNL
ITRIAL

.00

.000

.00
. 000

10
.00

.000

.00

.000
10

-00

.ooo

WESELK
ALCB
ENL
ITRIAL

ACH
XNCH
ipc

§985.53
188.

. 045

0

7003.71
148.
L0245

14

7011.57
185.
-045

0

7026.10
144,
.045

13

7038.17
14Z.
.0¢5

5

EG
ACH
XNCH
Inc

ARCR
ANR
ICONT

1.48
0.
.00
0

.95

. 000

-6l

. 000

1.00
0.
.000

ARCB
XNR
ICONT

VOL
WIN
CORAR

7.72
18.
. 000
.00

11.50

-Go0
.00

7.83

.00
.00

11.19

-000
.00

10.47
Z6.
.000
.00

HL
VOL
WIN
CORRR

TWA LEFT/RIGHT
EIMIN SSTA

TOFWID ENDST
.02 6980.00

7. €990.00
£978.00 1073.69
52.34 1126.03
.05 7010.00

7. 7010.00
7000.00 1191.81
79.02 1270.83
.03 7020,00

8. 7020.00
7007.00 1048.61
87.76 1137.38
.12 7030.00

9. 7030.00
7022.00 1044.18
73.65 1117.82
.01 7040.00

10. 7040.00
7034.00 1121.90
68.37 11%0.27

PAGE
OLOSS BANK ELEV

TWA LEFT/RIGHT
EILMIN SSTA

TORWID ENDST



0

0

0

0

*3ECNC 16.000

1€.00 3.92 7043.92 .00 .00
1160. 0. 1160. 0. 0.
.21 .00 7.42 .00 .Go0
.QLl5268 352. 352. 352. 5

*SECNO 17.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

17.00 3.71 7051.71 7051.71 .00
1160. 0. 11606, 0. 0.

.22 .0 8.15 .00 -Q00
.022673 3B82. 382. 382. 3

*SECNC 18.000

18.00 4.00 7080.00 .00 . Q0
1160. 0. 1160. 0. 0.

.23 .00 §.31 .00 .000
.016680 4186. 416. 4156. 5

*SECNC 19.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

19.00 4.46 7072.46 1072.456 .00
1160, 0. 1160. O. 0.
.23 .00 S8.60 .00 -000
.021508 480. 480. 480, 10

*SECNO 20.000
TRIBUTARY FOUR LIMITS

20.00 4.78 17078.78 .00 .00
1160. 18. 1108. 35. 5.
.28 3.866 9.34 4.49 . 050
.013610 363. 3e3. 363. 4
7/12/ 4 186:39:20

T044.77
156.

. 0458

Q

7053.01
127.

. 045

11

7061.07
140.
.045

0

7073.89
121.
.045

B

70BO.09
118.
.045

0

LS R RS E R RS S R E L AR T EL LR T R Ry R

HECZ RELEASE DATED SEP 88 UFDATED APR 19838

ERRCR CORR - 01,02
MODIFICATION -

Fkwk ke kbR vk Rk Rk Rk bk kR ek kR ke kR kR

.86

.000

1.30

-000

1.07

-000

1.43

-000

1.31

.050
0

6.58
27.
000
.00

7.04

.0co
L 00

8.04
30.
. 000
.00

9.13

. 000
.00

6.18
32.
.0Co
.00

.02

7040.00
62.42

.13
7048.00
49.84
.02

7056.00
50.01

211

L2,
7068.00
42.62

.01

074,00
40.02

7050.00
7080.00

1170.13

1232.54

70€60.00
7060.00

1097.58

1147.42

7070.00
7070.00

l182.00

1232.00

7080.00
7080.00

1189.31

1231.892

7076.00
7076.00

1050.53

10690.585
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NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

FILENAME TRIB4.DAT

SUMMARY PRINTOUT TABLE

SECNO

1.000

* 2.000
3.000

* 4.000
* 5.000
* 6.000
7.000

* 8.000
2.000

* 10.000
11.000

* 12.000
13.000

* 14.000
* 15.000
16.000
* 17.000
7/12/ 4
SECNO

18.

000

RLCH

.00

425.00

384.00

433.00

363.00

688.00

389.00

320.00

162.00

411.00

407.00

585.00

443.00

634.00

438.00

352.00

382.00

16:39:

XLCH

416.00

150

ELTRD

.00

.00

.00

.00

.60

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

20

ELTRD

.00

ELLC

.Q0

.00

.00

.00

.00

.00

.00

.00

00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

ELMIN

£89C.00

6900.00

6910.00

6920.00

£928.00

£5944.00

6952.00

65961.00

6563.00

6570.00

6978.00

7000.00

7007.00

7Q22.00

7034.00

7045.00

T048.00

ELMIN

7056.00

Q

187¢.

1870.

1870.

1870.

1B870.

1870.

1870.

1870.

1830.

- 1B30.

1830.

1160.

1180.

1léq.

1160.

1180.

1180.

1160.

00

[o}¢]

Qa0

00

00

0o

00

00

00

oo

00

0o

[e10]

co

[s19]

0o

00

0o

CWSEL

6895.35

6905.24

6913.65

6924.09

€933.106

6948.69

6957.48

5965.33

6968.51

£976.10

6984.46

7Q02.75

T010.97

7025.09

T037.13
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