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1. INTRODUCTION

This floodplain study supports the preliminary design of the proposed grading and improvements
associated with Campus Park West project, for a Tentative Map (TM) submittal. This report
specifically addresses the project’s relation and impacts to the Horse Ranch Creek floodplain.
This report is a supplemental report to the onsite drainage study for Campus Park West prepared
by Project Design Consultants, submitted under a separate cover. In addition, for the San Luis

Rey flood study, refer to a separate report prepared by Chang Consultants.

The project is located in the County of San Diego within the Fallbrook Community Planning
Area. The site is 116.5 acres in size and is located east of Interstate 15, with the majority of the
site located north of State Route 76 (SR 76), adjacent to Interstate 15, and the remaining property
is located south of SR 76 on either side of Pankey Road. Figure 1 shows the vicinity map for the

project.

Figure 1: Project Vicinity Map
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The purpose of this report is to determine the 100-year peak flow for the Horse Ranch Creek
watershed, establish an existing condition floodplain model, and establish the proposed condition

floodplain models to demonstrate the project’s effect on the floodplain.

The drainage analyses presented herein reflect a Tentative Map level-of-effort, and will require
additional modifications during final engineering design. Therefore, the purpose of this report
submittal is to acquire from the County: 1) concept approval of the proposed creek crossings
and grading design, 2) approval of the methodology used in the evaluation of the Horse Ranch
Creek regional hydrology and creek hydraulic calculations, and 3) identification of critical path

drainage issues that need to be addressed during final engineering.

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

2.1  Existing Drainage Patterns

The project is situated next to Horse Ranch Creek, which is a densely vegetated ephemeral
stream that flows north to south. For the project area north of SR 76, Horse Ranch Creek is
located to the east of the project boundary. There are three existing bridges that cross Horse
Ranch Creek in the vicinity of the project, including two Pankey Road bridges, and one SR 76
Caltrans bridge. Approximately 600 feet south of the South Pankey Road bridge, the creek

confluences with the San Luis Rey River.
2.2  Proposed Drainage Patterns and Improvements

The project proposes to demolish the existing North Pankey Road bridge and realign Pankey
Road and extend Pankey Road through the project to intersect with Pala Mesa Drive. Part of the
extension will include a new Pankey Road bridge over Horse Ranch Creek north of SR 76. The
Caltrans SR 76 / Horse Ranch Creek bridge was recently widened by Caltrans per Caltrans EA
231501. Due to the projected combined traffic impacts of the Campus Park West, Campus Park,

and Meadowood projects, Campus Park West is conditioned to widen SR 76 along the project
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frontage to a 100’ right-of-way (R/W) section in order to accommodate the construction of dual
left SR 76 turn lanes onto Pankey Road North. The dual left turn lanes will require widening of
the recently widened SR 76 bridge. The recent Caltrans widening widened the SR 76 bridge on
the south (downstream) side and it is proposed that the Campus Park West project will widen the
existing bridge on the north (upstream) side. For this reason, this revised geometry for the bridge

was incorporated into the proposed condition model as a part of this floodplain study.

3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS

This section of the report summarizes the drainage criteria that were used in the hydrologic
analysis and key elements of the methodology. Also included is a description of the computer
model used in the computations. Hydrologic analyses were performed for the Horse Ranch
Creek watershed to determine the 100-year peak flow rates so that a floodplain analysis could be
performed for Horse Ranch Creek. Since the Horse Ranch Creek watershed is significantly over
one square mile in size, the Natural Resources Conservation Service (NRCS) unit hydrograph
hydrologic method was used to determine the peak discharge rate for the watershed. Note that
an existing condition (pre-project) and proposed condition (post-project) hydrologic analysis was

performed for comparison purposes.
3.1 Hydrology Criteria

Table 1 summarizes the key hydrology assumptions and criteria used for the hydrologic

modeling.
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Table 1: Regional Basin Hydrology Criteria

Hydrology:

50-year and 100-year storm frequency

Land Use and Land Cover:

Existing land uses were obtained from: 1) County of San
Diego DPLU Zoning Maps from SanGIS (2008).

Land covers were obtained from: 1) County DPLU GIS
vegetation information obtained from SanGIS, dated
4/7/2009. 2) The 2006 Aecrial photograph from Digital
Globe and the Ground Cover map from the 1969 San Diego
County Soils Interpretation Study were also used as
references.

Soil Type:

Hydrologic Soil Group information was obtained from the
U.S. Department of Agriculture-Soil Survey Geographic
(SSURGO) database for San Diego County, published in
2007. Note that the B and C type soils make up the
majority of the watershed.

PZN Condition:

Based on 2003 County of San Diego Hydrology Manual

Existing & Proposed Curve

Numbers:

Based on percentage of land use and land cover in the
various soil groups and adjusted for PZN condition.

Rainfall intensity for hyetograph
creation:

Hyetograph generated with 2/3, 1/3 distribution using 2003
County of San Diego Hydrology Manual methodology.

3.2 Hydrologic Methodology

The Horse Ranch Creek watershed area was delineated based on USGS and County topographic

maps of the area. The NRCS unit hydrograph method was used to determine the peak 50-year

and 100-year storm flow for both existing and proposed conditions. A single-basin model was

performed using the soil types and the land use/land cover classifications developed for this

study. The majority of the Horse Ranch Creek watershed is undeveloped and/or low density

residential, with a significant amount of agricultural areas.

The composite curve number (CN) for the NRCS method was developed by performing a

composite analysis of the land use, land cover, and soil type information for the basin. The GIS
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data was first modified to simplify the hydrologic calculations. The soil data was aggregated
into Hydrologic Soil Groups and the vegetation categories in the original vegetation shapefile
were also simplified into broad land cover types. The zoning data obtained from SanGIS
contained more land use categories than necessary for a hydrologic analysis, so the zoning
categories were grouped into broad categories based on assumed imperviousness of the land use
(similar to the categories listed in Table 4-2 of the 2003 County of San Diego Hydrology
manual). The intensive agriculture category was assumed to be “Evergreen Orchard.” The open
space, extensive agriculture, and undeveloped land use areas were not assigned a curve number
designation. Rather, the vegetation shapefile was used to assign curve numbers for these areas
instead of the land use shapefile. This was done in order to make a correlation of the vegetation
cover types to the land cover types listed in Table 4-2 of the 2003 County manual. Refer to the
composite Land Use/Vegetation Cover exhibit for the illustration of the merging of the land use
and land cover information. Finally, a composite Land Use/Vegetation Cover/Hydrologic Soil
Group map was created in GIS and the tabulation of the areas for each cover and soil category
was computed with GIS in order to determine a composite CN for the basin. The CN was
adjusted to account for the precipitation zone number and antecedent moisture condition. The

procedure for the analysis is summarized below.

The composite unadjusted composite CN was determined and it was then adjusted based on the
PZN condition using Figure C-1 and Table 4-6 from the 2003 County of San Diego Hydrology
Manual. See Appendix 1 for the hydrology calculations and Exhibit E for the regional drainage

map.

The rainfall distribution for the basin was generated by first consulting the 100-year 6-hour and
24-hour duration isopluvial maps in the 2003 County Hydrology Manual. The rainfall
hyetograph was generated based on the County 2/3, 1/3 distribution and the depth-area
adjustment was applied based on the total drainage area. HEC-HMS, a hydrologic modeling
program, was used to generate the hydrograph for the basin. The unit hydrograph was based on
the NRCS unit hydrograph method with a lag time computed based on the Corps Lag equation

and then converted to an NRCS lag time. The basin “n” factor was estimated to be 0.05.
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3.3  Explanation of the HEC-HMS Computer Program

The procedures outlined in the 2003 County of San Diego Hydrology Manual were used to
determine runoff curve numbers and lag times used in the HEC-HMS model. The HEC-HMS
model was developed by the U.S. Army Corps of Engineers and is designed to simulate the
surface runoff response of a drainage basin to precipitation by representing the basin as an
interconnected system of hydrologic and hydraulic components. Each component models an
aspect of the precipitation-runoff process within a portion of the basin, commonly referred to as a
subbasin. A component may represent a surface runoff entity, a pipe system, a stream channel,
or a reservoir. Representation of a component requires a set of parameters, which specify the
particular characteristics of the component, and mathematical relations, which describe the
physical processes. The result of the modeling process is the computation of runoff flow

hydrographs at desired locations in the drainage basin.
3.4  Hydrology Results

Table 2 below summarizes the HEC-HMS regional hydrologic analyses results. The 100-year
peak flows were used to develop the existing and proposed floodplain models for Horse Ranch
Creck. Note that since the project area is such a small percentage of the overall watershed, the
difference between the pre-project and post-project peak flow rates is essentially negligible
(0.08% increase). Note that the project will provide significant detention for the smaller storm
events for the onsite areas with the proposed water quality/hydromodification basins. However,
the effect of the detention basins onsite are not accounted for in the peak flow NRCS model, as
summarized in Table 2. Therefore, during final engineering, additional modeling will be
provided to show that there is no net increase in the 100-year flow at the SR-76 Bridge due to the
Campus Park West project. This will be accomplished by including the effect of detention in the
model. Therefore, the pre-project Horse Ranch Creek flow rates are used in the hydraulic

modeling in this report for both existing and proposed conditions.
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Table 2: HEC-HMS Hydrology Results Summary

Location | Pre-Project | Pre-Project |  Post- Pﬁgi; ¢ Area
QS0 (cfs) | Q100 (cfs) | Project | 00 (cfs) | (Aeres)(sq.mi)
QS50 (cfs)
Horse
Ranch 7135 8441 7141 8448 7424.5/11.6
Creek

4. HYDRAULIC CRITERIA AND METHODOLOGY

Detailed hydraulic analyses are not within the scope of this preliminary design phase, but will be
performed during final engineering. However, the roadway and pad elevations need to be set
above the 100-year water surface elevations in the creek. Therefore, hydraulic backwater
calculations are needed during this preliminary phase to ensure the proposed pad elevations are
elevated above the 100-year floodplain and to ensure that the sizes of the bridge crossings are
adequate for the peak 100-year design flow rate. This is accomplished by modeling the existing
and proposed condition hydraulics of the stream and bridge crossings using HEC-RAS.

4.1 Previous Horse Ranch Creek Floodplain Studies

The hydraulics of the SR 76 Horse Creek Ranch bridge was modeled previously for the Caltrans
SR 76 widening project. The widening project construction has recently been completed, and a
LOMR (Case No. 12-09-0511P) has been approved with FEMA. The hydraulic results
associated with the Caltrans widening project are in the URS study entitled FEMA Letter of Map
Revision (LOMR) — Follow up to CLOMR #05-09-1045R State Route 76 Widening And
Realignment from Interstate 15 to 3.9 KM East, San Diego County, dated August 26, 2011. This
LOMR report was an update to the previous CLOMR report, entitled Hydraulic and Scour
Report — State Route 76 Widening and Realignment from Interstate 15 to 2.2km East, dated
March 25, 2005 (herein referred to as the “URS Hydraulic Report”). The URS Hydraulic Report
was based on a peak Horse Ranch Creek flow rate of 6405 cfs, which was developed using the
County 1993 NRCS methodology. The 2003 Hydrology Manual methodology was not used for
the analysis of the bridge because the original bridge design was based upon the 1993 County
methodology, and so the use of the original bridge design hydrology criteria and methodology
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was considered appropriate for that project since it was a bridge widening, and not a bridge
replacement. Note that the difference in the rainfall hyetographs of the 1993 versus 2003 County
Hydrology manuals is the main reason why the 100-year peak flow rate for the watershed per
this study is over 30% higher than the URS peak flow rate. The large difference in the two
design flow rates is mainly due to the differences in the County Hydrology manual methodology

and does not represent drastic landuse changes in the watershed.

For this project, the County and Caltrans have elected not to accept the 1993 County
methodology, so the peak 100-year flow rate was calculated using the 2003 modeling criteria.
The peak 100-year flow rate per Table 2 is the Horse Ranch Creek design flow rate used for this
project in delineating the floodplain through the project limits.

4.2  Approach to Creek Hydraulic Analysis

The hydraulic capacity of Horse Ranch Creek is being studied concurrently as part of the CEQA
process for two adjacent planned developments, namely Campus Park and Meadowood. Copies
of the approved preliminary flood studies are available as a part of the Environmental Impact
Reports (EIR) for the projects. The preliminary drainage study for Campus Park (written by
Landmark Engineering) is dated February 23, 2010 and the most recent preliminary drainage
study for Meadowood (written by Rick Engineering) is dated March 19, 2010. Both studies
show significantly different results for the existing 100-year flood elevations of Horse Ranch
Creek, particularly for the area upstream of the existing SR 76 bridge. Each study proposes
different solutions for the North Pankey Road bridge replacement and both studies are based on
the old alignment of Pankey Road, instead of the proposed alignment included as part of the
Campus Park West TM. Due to the discrepancies of the studies, it was necessary to complete a
separate flood study for the Campus Park West project. Further coordination between the
upstream project teams and the regulatory agencies will be required during final engineering.
Note that Hunsaker is the new engineer for Campus Park, and they have started final engineering
plan processing. Part of the work proposed with the Campus Park project includes the
construction of Pankey Place, which will tie into the proposed realignment of Pankey Road. The
pump station, equestrian staging area, and Pankey Place are future improvements (by others) and

will be addressed during final engineering by the three respective projects. Note that since these
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improvements are not a part of the Campus Park West project and will be a future condition, they

are not analyzed as a part of this Campus Park West TM study.
4.3  Horse Ranch Creek Floodplain Delineation

Three different preliminary HEC-RAS hydraulic models have been prepared for Horse Ranch
Creek for the Campus Park West project, and they are as follows:

e Existing conditions hydraulic analysis,

e Proposed condition hydraulic analysis (Campus Park West and roadways completed
including the widening of SR 76 to a 100/ R/W to accommodate dual left turning lanes on
SR 76 for North Pankey Road),

e Proposed condition (Capacity/Worst Case). (Assumed worst case (high) “n” values used

in order to set pad elevations).

Note that the Tentative Map shows the proposed project design plus one alternative design for
the westerly pad located to the southwest of the SR 76/Pankey Road intersection. Grading
Alternative #1 is the grading alternative that, if selected, would expand the development
footprint to the north by decertifying a portion of the existing SR 76 Caltrans right-of-way. This
alternative is dependent on whether the Caltrans Decertification process is achieved. If the
process to decertify the right-of-way is not successful, the “Grading Alternative #1” would be
eliminated. The “Grading Alternative #1” does not require a separate HEC-RAS hydraulic
model because the area proposed to be filled is completely within the SR 76 downstream
ineffective flow area of the proposed condition HEC-RAS model. Therefore, the water surface
elevations calculated per the proposed condition hydraulic model will be the same for each
alternative, although the floodplain delineation will be slightly different because the Grading

Alternative #1 will eliminate the inundation area where the fill will be placed.

As part of the drainage evaluation for the Project, PDC conducted a field reconnaissance and

field survey investigation to:

e Gather hydraulic data, i.e., Manning’s n values and hydraulic control,
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Evaluate the existing conditions of the three existing bridge crossings and obtain field

survey shots of the bridge crossings to accurately model the bridge crossings,

Supplement the project’s acrial topography with channel flow line elevations since the
creek is heavily vegetated and many of the contours are interpolated near the creek. Note
that the vertical datum for the County scanned topography, Landmark’s Campus Park
aerial topography, PDC aerial topography, and PDC field survey is NGVD29 (MSL). The
design plan for the recent SR 76 bridge widening (EA 231501) is based on NAVDS88 (in
metric). All information entered into the HEC-RAS program came from the NGVD29
data sources. Note that, according to VERTCON, the NAVD88 datum is 2.231 feet
higher than the NGVD29 datum near the project site.

As a result of the field investigation, the following was established:

4.4

Horse Ranch Creek’s Manning’s n value within the main channel and over banks is very
high due to the dense vegetation. Photographs of the creek showing the vegetation are

included in Appendix 11.

Underneath the existing bridges, there is an absence of vegetation and the bridge sections
are clear of debris or heavy vegetation. Photographs of the bridge sections are included

in Appendix 11.

The field surveyed cross sectional area of the SR 76 bridge crossing is significantly larger
than the cross sectional area modeled in Rick Engineering’s hydraulic model presented in
the draft study for Meadowood. This explains the main discrepancy between the

floodplain results of the Campus Park West and Meadowood studies.

HEC-RAS Hydraulic Criteria

Table 3 below summarizes the hydraulic design criteria for the HEC-RAS analysis.

Table 3: HEC-RAS Hydraulic Criteria

Water Surface e Maintain WSELs, within 0.5 foot of existing water surface at

Elevations (WSELSs) upstream limit. Note this is a FEMA guideline.

Starting Water e The starting water surface elevation was interpolated from the San

Surface Elevation Luis Rey water surface elevation (per the cross sections in Chang’s
San Luis Rey Floodplain Study) at the junction of Horse Ranch Creek
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and the San Luis Rey River.

Road Overtopping e Prevent overtopping of Pankey Road during the 100-year storm event.

Proposed Pad e Design proposed pad elevations to maintain at least one foot of
Elevations freeboard over creek flood elevations under the worst-case situation.
Flow Regime e Subcritical flow regime. Downstream control depth of San Luis Rey

River from Chang’s San Luis Rey Floodplain Study was used as the
downstream control. A subcritical analysis produces the most
conservative WSELs by not allowing the flow depth to go below

critical depth.
Contraction and e 0.1 and 0.3 for the majority of cross sections, 0.3 and 0.5 for cross
Expansion sections near the bridges, and at other locations with major expansion
Coefficients and contraction.

4.5 HEC-RAS Hydraulic Methodology

The existing condition peak 100-year, 24-hour HEC-HMS hydrology results was used for both
the existing and proposed creek hydraulic analysis. The HEC-RAS computer model was used to
complete the creek hydraulic analysis. The most downstream cross section for Horse Ranch
Creek is located just south of the southerly Pankey Road bridge and the most upsiream cross
section is located north of the project boundary. The water surface elevations (WSELSs) generated
by the existing condition analysis served as a baseline for the project and the proposed conditions

WSELSs were compared against the project baseline.

The HEC-RAS cross-sections were extracted from the topographic map that was recently flown
specifically for the Project and other topographic sources. The topography for Campus Park
from Landmark Engineering was used as supplemental topography for some of the cross
sections. In addition, field survey crews collected cross section data for some of the modeled
cross sections, since much of the creek bottom is obscured in the aerial topography due to the
dense vegetation. All of the topography sources used in the model are based on the NGVD29
(MSL) vertical datum. Refer to Exhibit F for field survey information.

The following assumptions were included in the proposed condition hydraulic modeling:

e The assumed proposed Pankey Road North Bridge soffit elevation is modeled 7 feet
below the proposed roadway centerline profile. Final configuration of the bridge will be

developed during final engineering. The creek cross section will be widened at the
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bridge to tie into the bridge abutments (to be finalized during final engineering). This
will require grading within the channel to widen the existing channel underneath the
bridge. Proposed bridge pier widths were assumed to be 1.25 feet in diameter.

e The cross sections between each proposed bridge are modeled with a lower Manning’s n
value than the upstream and downstream creek sections, since heavy vegetation is not
expected to grow underneath the deck (similar to existing conditions).

e The area upstream of the North Pankey bridge was modeled with high Manning’s n

values due to the existing dense vegetation within the stream.

e The proposed condition Capacity/Worst Case model includes the worst case (high) “n”
values used in order to set pad elevations. The separate Proposed Condition hydraulic
model includes the Manning’s n values used to delineate the proposed condition

floodplain.

e The Campus Park and Meadowood encroachments into the existing floodplain were not
modeled. This was done in order to show the project’s direct effect on the floodplain.

e The proposed condition model for the widening of SR 76 to a 100° R/W was created
assuming that the bridge would be widened to the north and that, due to the cross fall on
the bridge, the existing bridge deck on the most upstream end would be lowered
compared to existing conditions. Further alignment studies and traffic impact reports will
give further information for this design scenario, which will be updated during final
engineering.

e Ineffective flow areas were estimated based on angle of flow and estimated contraction
and expansion ratios. For modeling purposes, ineffective flow areas are typically
represented by 1:1 contraction ratios and 4:1 expansion ratios. This means that in areas
of significant expansion and contraction due to a bridge, the areas to the side of the
bridge abutments upstream and downstream of the bridge are ineffective flow areas.
Note that the ineffective flow areas upstream of the North Pankey bridge were modeled
conservatively to account for the angle of the bridge approach in relation to the
streamlines. Due to the bridge geometry, the future improvements by others (Pankey
Place, the pump station, and the equestrian area) may be partially within the ineffective

flow area of the bridge. This will be addressed during final engineering with the three
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respective projects (Meadowood, Campus Park, and Campus Park West). Note also that
downstream of the North Pankey Road bridge (in between cross sections 988 and 1200),
there is a knoll in the existing topography that limits conveyance in the right overbank.
For this reason, the area was modeled as an ineffective flow area. In general, ineffective
flow areas were set based on approximations of contraction and expansion ratios and

streamline convergence and divergence due to the varied topographical features.

For the results of the hydraulic analysis see Appendices 3 through 9, and Exhibits G and H for
the HEC-RAS cross-section locations.

4.6  Explanation of the HEC-RAS Computer Model

The HEC-RAS computer model was used in the preliminary design of the project, including the
proposed North Pankey Bridge. The HEC-RAS model uses the Standard Step Method to
calculate water surface profiles for open channel flow. It assumes that flow is steady, gradually
varied, and can be modeled in one-dimension. The effects of various obstructions such as
bridges, culverts, weirs, and structures in the flood plain may be considered in the computations.

Input data requirement include, but are not limited to:

e Flow rate.

o Topographic cross-sections.

e Manning’s roughness coefficients.

e Expansion and contraction coefficients.

¢ Conveyance structures.

S. RESULTS OF THE HEC-RAS HYDRAULIC ANALYSIS

Under existing conditions, the 100-year flow overtops the existing North Pankey Road bridge.
The flow inundates the majority of Pankey Road, from just south of the bridge to just north of
the intersection with SR 76. The deck of the South Pankey Road bridge is high enough that the

flow is conveyed underneath the bridge without causing a significant backwater effect.
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For the SR 76 bridge, the modeled 100-year flow rate is large enough to cause the water surface
elevation to be above the upstream soffit elevation under both existing and proposed conditions.
Because the water surface elevation is above the soffit, it is likely that water will pond in the
shoulder of SR-76 during the 100-year storm under both existing and proposed conditions. Due
to the much higher flow rate used in this study as compared to the URS Hydraulic Report, it is
not surprising that the freeboard of the bridge has reduced considerably.

The proposed project was designed to convey the 100-year peak design flow without
overtopping North Pankey Road and without having significant impacts on Meadowood and
Campus Park projects or Campus Park West’s proposed developable pads. Refer to Appendix 9

for the comparative analysis of the WSELs of the existing and proposed conditions.

The preliminary hydraulic results show that the proposed pad elevations (as shown in the
Campus Park West TM) are at least one foot above the 100-year floodplain. The proposed
project will eliminate overtopping of the North Pankey Road bridge that occurs under existing
conditions. Due to the new bridge, there are increases in WSELSs upstream of the north Pankey
Road crossing when comparing the existing and proposed conditions. Campus Park West does
not impact, with any level of significance, the floodplain elevations adjacent to the Campus Park
and Meadowood projects, more than already established by their individual studies. Reciprocal

agreements regarding impacts to the floodplain elevations are being coordinated at this time.

The proposed condition (Capacity/Worst Case) model reflects the same geometry as the
proposed condition model. However, the proposed condition (Capacity/Worst Case) model is
reflective of an extremely densely vegetated condition (0.06 to 0.075 for overbanks, 0.15 within
the channel), in order to set the elevation of proposed streets and pads. This conservative
assumption was used solely for this reason. Refer to the previously described proposed

condition models for the WSELSs used for the floodplain delineation.

6. CONCLUSION

This floodplain study supports the preliminary design of the proposed grading and improvements
associated with Campus Park West project. The results indicate that 100-year water surface

elevations increase due to the new North Pankey Road bridge over existing conditions, but the

P:\363N\ENGR\REPORTS\DRAIN-FLOOD-HRC\363 IDR-HRC-FLOOD-STUDY-TM.doc
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water surface elevations of the existing and proposed condition models converge near the
upstream end of the model, indicating that the 100-year flood plain modifications do not affect
projects north of the northerly Campus Park West property boundary. The following issues will

be coordinated with the regulatory agencies and/or adjacent developers during final engineering.

1) The North Pankey Road bridge is a community facility since Campus Park West, Campus
Park, and Meadowood all require use of this transportation corridor for access and utility
crossings. The proposed bridge will affect all three projects and Campus Park West’s bridge
design affects the upstream water surface elevations similarly to the crossing proposed by the

Meadowood TM Drainage Study.

2) Landmark, Rick Engineering, and Project Design Consultants have prepared separate flood
studies for Horse Ranch Creek for each project in a stand-alone condition. The peak 100-year
flow rates per each study are in relative agreement, but the hydraulic results are not in agreement
due to the differences in modeling the existing SR 76 bridge, and the three different proposed
solutions for replacing the North Pankey Road bridge. These issues will be resolved during final

engineering, when the final bridge design details are completed.
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APPENDIX 1

Regional Basin Hydrology Calculations and Results
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San Diego County Hydrology Manual Section: 4
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The adjustment for PZN Condition may be made to the composite CN for the watershed.
It is not necessary to make the PZN Condition adjustment to each of the CNs for the
different combinations of ground cover and soil group within the watershed before
calculating the composite CN.

Table 4-6
PZN ADJUSTMENT FACTORS FOR FLOW COMPUTATIONS
(San Diego County)
fzZn=|,
‘ Coast ! %oothills Mountains Desert
Storm Frequency (PZN=1.0) , (PZN=2.0) (PZN=3.0) (PZN=4.0)
Less than 35-year return 1.5 v 2.5 2.0 1.5
period
50\1r o ( '
_,, Greater than or equal to 20 2% 30 3.0 2.0
\OOyr 35-year return period

Notes: PZN is the precipitation zone number (see Map, Appendix C). The PZN adjustment factor
represents the PZN Condition that the CN for the watershed should be adjusted to.

4.1.3 Rainfall-Runoff Relationship

A relationship between accumulated rainfall and accumulated runoff was derived by
NRCS from experimental plots for numerous soils and vegetative cover conditions. The
following NRCS runoff equation is used to estimate direct runoff from 24-hour or 6-hour
storm rainfall. The equation is:

(P-1,)’

Qa:(P—Ia)+S

(Eq. 4-1)

where: Q,= accumulated direct runoff (in)
P = accumulated rainfall (potential maximum runoff) (in)

I, = initial abstraction including surface storage, interception,
evaporation, and infiltration prior to runoff (in)

S = potential maximum soil retention (in)

4-20
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San Diego County Hydrology Manual Section: 4
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Table 4-10
RUNOFF CURVE NUMBERS FOR PZN CONDITIONS 1.0, 2.0, AND 3.0

AN »
CNFor: CN For:

PZN PZN i PZN PZN PZN PZN
Condition=  Condition= | Condition = Condition= = Condition=  Condition =
1.0 2.0 3.0 1.0 2.0 3.0
100 100 100 40 60 78
97 99 100 39 59 77
94 98 99 38 58 76
91 97 99 37 57 75
89 96 99 37 56 75
87 95 98 34 55 73
85 94 98 34 54 73
83 93 98 33 53 72
81 92 97 32 52 71
80 91 97 31 51 70
78 90 96 31 50 70
76 89 96 30 49 69
75 38 95 29 48 68
73 87 95 28 47 67
72 86 94 27 46 66
70 85 94 . 26 45 65
68 84 . 93 25 44 64
67 83 93 25 43 63
66 82 92 24 42 62
64 81 g 0804 92 23 41 61
63 80 1 22 40 60
62 (79 m 21 39 59
60 78 90 21 38 58
59 77 89 20 37 57
58 76 - 89 19 36 56
57 75 88 18 35 55
55 74 88 18 34 54
54 73 87 17 33 53
53 72 86 16 - 32 52
52 71 86 16 31 51
51 . 70 85 15 30 50

50 69 84
48 68 84 12 25 43
47 67 83 9 20 37
46 66 82 6 15 30
45 65 82 4 10 22
44 64 81 2 5 13
43 63 80 0 0 0
42 62 79
41 61 78
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SD COUNTY HYETOGRAPH CALCULATIONS
HORSE RANCH CREEK WATERSHED
100 YEAR STORM PER COUNTY OF SAN DIEGO HYDROLOGY MANUAL

slope= 0.389
Watershed area Rainfall Depth-Area Adjustment Data Points
(sq mi) 30 60 180 360 1440
10 0.9 0.947 0.97 0.98 0.985 Taken from Table 4-1
11.60 0.889 0.939 0.967 0.977 0.983 Interpolated
20 0.834 0.9 0.952 0.963 0.975 Taken from Table 4-1
P(24)= 6 in
P(6)= 3.51n 5.900 5.900
RAINFALL DISTRIBUTION SORTED IN ORDER OF INCREASING DURATION
Depth-Area
Rainfall Depth Area  Adjusted
Precipitation for Adjustment Precipitation Hyetograph Sorted Hyetograph
Duration (min) Duration (in)  for Duration (in) Ordinate (in) Ordinate (in)
10 0.983 0.889 0.874 0.874 1 0.016
20 1.257 0.889 1.118 0.244 2 0.017
30 1.452 0.889 1.291 0.173 3 0.017
40 1.608 0.906 1.457 0.166 4 0.017
50 1.740 0.923 1.606 0.149 5 0.017
60 1.857 0.939 1.744 0.138 6 0.017
70 1.961 0.942 1.847 0.103 7 0.017
80 2.056 0.944 1.941 0.094 8 0.017
90 2.144 0.946 2.029 0.088 9 0.017
100 2.226 0.949 2.112 0.082 10 0.017
110 2.302 0.951 2.190 0.078 11 0.017
120 2.375 0.953 2.264 0.074 12 0.018
130 2443 - 0.956 2.335 0.071 13 0.018
140 2.508 0.958 2.403 0.068 14 0.018
150 2.570 0.960 2.468 0.065 15 0.018
160 2.630 0.963 2.531 0.063 16 0.018
170 2.687 0.965 2.593 0.061 17 0.018
180 2,742 0.967 2.652 0.059 18 0.018
190 2.795 0.968 2.705 0.053 19 0.019
200 2.847 0.968 2.756 0.051 20 0.019
210 2.897 0.969 2.806 0.050 21 0.019
220 2.945 0.969 2.855 0.048 22 0.019
230 2.992 0.970 2.902 0.047 23 0.019
240 3.037 0.971 2.948 0.046 24 0.019
250 3.081 0.971 2.992 0.045 25 0.019
260 3.125 0.972 3.036 0.044 26 0.020
270 3.167 0.972 3.079 0.043 27 0.020
280 3.208 0.973 3.121 0.042 28 0.020
290 3.248 0.973 3.162 0.041 29 0.020
300 3.288 0.974 3.202 0.040 30 0.020
310 3.326 0.974 3.241 0.039 31 0.020
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320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
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3.364
3.401
3.437
3.472
3.507
3.637
3.574
3.611
3.646
3.682
3.716
3.750
3.784
3.817
3.850
3.882
3.914
3.946
3.977
4.008
4.038
4.068
4.098
4.127
4.156
4.185
4.213
4.241
4.269
4.296
4.324
4.351
4.377
4.404
4.430
4.456
4.482
4.507
4.533
4.558
4.583
4.607
4.632
4.656
4.680
4.704
4.727
4.751
4.774
4.797
4.820
4.843

0.975
0.976
0.976
0.977
0.977
0.977
0.977
0.977
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980

3.280
3.318
3.3565
3.392
3.428
3.457
3.494
3.529
3.564
3.599
3.633
3.667
3.700
3.732
3.765
3.797
3.828
3.859
3.890
3.920
3.950
3.979
4.009
4.038
4.066
4.095
4.123
4.150
4178
4.205
4.232
4.259
4.285
4.311
4.337
4.363
4.388
4.413
4438
4.463
4.488
4.512
4.536
4.560
4.584
4.608
4.631
4.655
4.678
4.701
4.723
4.746

0.039
0.038
0.037
0.037
0.036
0.030
0.036
0.036
0.035
0.035
0.034
0.034
0.033
0.033
0.032
0.032
0.031
0.031
0.031
0.030
0.030
0.030
0.029
0.029
0.029
0.028
0.028
0.028
0.027
0.027
0.027
0.027
0.026
0.026
0.026
0.026
0.025
0.025
0.025
0.025
0.025
0.024
0.024
0.024
0.024
0.024
0.023
0.023
0.023
0.023
0.023
0.023

32
33
34
35
36
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
o1
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

0.021
0.021
0.021
0.021
0.022
0.022
0.022
0.022
0.022
0.023
0.023
0.023
0.023
0.024
0.024
0.024
0.025
0.025
0.025
0.025
0.026
0.026
0.027
0.027
0.027
0.028
0.028
0.029
0.029
0.030
0.030
0.031
0.031
0.032
0.033
0.033
0.034
0.035
0.036
0.036
0.036
0.037
0.038
0.039
0.040
0.041
0.043
0.044
0.046
0.047
0.050
0.051



840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
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4.866
4.888
4.910
4.932
4.954
4.976
4.998
5.019
5.041
5.062
5.083
5.104
5.125
5.146
5.166
5.187
5.207
5.227
5.247
5.267
5.287
5.307
5.326
5.346
5.365
5.384
5.403
5.423
5.441
5.460
5.479
5.498
5516
5.535
5.563
5.571
5.589
5.607
5.625
5.643
5.661
5679
5.696
5714
5731
5.749
5.766
5.783
5.800
5.817
5.834
5.851

0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.983
0.983
0.983
0.983
0.983
0.983
0.983

4.768
4.791
4.813
4.835
4.856
4.878
4.900
4.921
4.942
4.963
4.984
5.005
5.026
5.046
5.067
5.087
5.107
5.128
5.148
5.167
5.187
5.207
5.226
5.246
5.265
5.284
5.303
5.322
5.341
5.360
5.379
5.397
5.416
5.434
5.453
5.471
5.489
5.507
5.525
5.543
5.561
5.578
5.596
5614
5.631
5.648
5.666
5.683
5.700
5.717
5734
5.751

0.022
0.022
0.022
0.022
0.022
0.022
0.022
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017

121
122
123
124
125
126
127
128
129
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
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

0.059
0.061
0.065
0.068
0.074
0.078
0.088
0.094
0.138
0.149
0.173
0.244
0.874
0.166
0.103
0.082
0.071
0.063
0.053
0.048
0.045
0.042
0.039
0.037
0.030
0.035
0.034
0.032
0.031
0.030
0.029
0.028
0.027
0.026
0.026
0.025
0.024
0.024
0.023
0.023
0.022
0.022
0.021
0.021
0.021
0.020
0.020
0.020
0.019
0.019
0.019
0.018



1360
1370
1380
1390
1400
1410
1420
1430
1440

P:\3631\ENGR\REPORTS\DRAIN\HYDRO\REGIONAL\100YR-SDCntyHyetograph-10min.xls

5.868
5.885
5.902
5.918
5.9356
5.951
5.967
5.984
6.000

0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983

5.768
5.785
5.802
5.818
5.835
5.851
5.868
5.884
5.900

0.017
0.017
0.017
0.017
0.017
0.017
0.016
0.016
0.016

173
174
175
176
177
178
179
180
181

0.018
0.018
0.018
0.017
0.017
0.017
0.017
0.016
0.016



SD COUNTY HYETOGRAPH CALCULATIONS
HORSE RANCH CREEK WATERSHED
50 YEAR STORM PER COUNTY OF SAN DIEGO HYDROLOGY MANUAL

slope=

Watershed area
(sq mi)

10
11.60
20
P(24)=
P(6)=

RAINFALL DISTRIBUTION SORTED IN ORDER OF INCREASING DURATION

Duration (min)
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310

0.424

30
0.9
0.889
0.834
54

3

Rainfall
Precipitation for Adjustment Precipitation Hyetograph
Duration (in)

0.842
1.077
1.244
1.378
1.492
1.591
1.681
1.763
1.838
1.908
1.974
2.035
2.094
2.150
2.203
2.254
2.303
2.351
2.396
2.440
2.483
2.524
2.564
2.603
2.641
2.678
2.714
2.750
2.784
2.818
2.851

Rainfall Depth-Area Adjustment Data Points

60

0.947

0.939

0.9
in
in

180
0.97
0.967
0.952

Depth-Area
Depth Area  Adjusted
for Duration (in)
0.889 0.749
0.889 0.958
0.889 1.107
0.906 1.249
0.923 1.377
0.939 1.495
0.942 1.583
0.944 1.664
0.946 1.739
0.949 1.810
0.951 1.877
0.953 1.940
0.956 2.001
0.958 2.059
0.960 2.116
0.963 2.170
0.965 2.222
0.967 2.273
0.968 2.319
0.968 2.363
0.969 2.405
0.969 2.447
0.970 2.487
0.971 2.526
0.971 2.565
0.972 2.602
0.972 2.639
0.973 2.675
0.973 2.710
0.974 2.744
0.974 2.778

360
0.98
0.977
0.963

5.310

Ordinate (in)
0.749
0.209
0.148
0.142
0.128
0.119
0.088
0.081
0.075
0.071
0.067
0.064
0.061
0.058
0.056
0.054
0.053
0.051
0.045
0.044
0.043
0.041
0.040
0.039
0.038
0.037
0.037
0.036
0.035

0.034.

0.034

1440

0.985 Taken from Table 4-1
0.983 Interpolated
0.975 Taken from Table 4-1

O oO~NOOOTDA WN -

5.310

Sorted Hyetograph
Ordinate (in)
0.016
0.016
0.016
0.016
0.016
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.020
0.020
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320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
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2.883
2.915
2.946
2.976
3.006
3.035
3.070
3.104
3.137
3.170
3.203
3.235
3.266
3.298
3.329
3.359
3.389
3.419
3.448
3.477
3.506
3.535
3.563
3.591
3618
3.645
3.672
3.699
3.726
3.752
3.778
3.803
3.829
3.854
3.879
3.904

- 3.929

3.953
3.977
4.001
4.025
4.049
4.072
4.095
4.118
4.141
4.164
4.186
4.209
4.231
4.253
4.275

0.975
0.976
0.976
0.977
0.977
0.977
0.977
0.977
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.978
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.979
0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.980

2.811
2.844
2.876
2.907
2.938
2.966
3.000
3.034
3.066
3.099
3.131
3.163
3.194
3.224
3.255
3.285
3.314
3.344
3.373
3.401
3.430
3.458
3.485
3.513
3.540
3.567
3.593
3.620
3.646
3.672
3.697
3.723
3.748
3.773
3.798
3.822
3.846
3.871
3.894
3.918
3.942
3.965
3.988
4.011
4.034
4.057
4.079
4.102
4.124
4.146
4.168
4.189

0.033
0.033
0.032
0.031
0.031
0.028
0.034
0.033
0.033
0.032
0.032
0.032
0.031
0.031
0.030
0.030
0.030
0.029
0.029
0.029
0.028
0.028
0.028
0.027
0.027
0.027
0.027
0.026
0.026
0.026
0.026
0.025
0.025
0.025
0.025
0.025
0.024
0.024
0.024
0.024
0.024
0.023
0.023
0.023
0.023
0.023
0.022
0.022
0.022
0.022
0.022
0.022

32
33
34
35
36
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

0.020
0.020
0.020
0.020
0.021
0.021
0.021
0.021
0.022
0.022
0.022
0.022
0.022
0.023
0.023
0.023
0.024
0.024
0.024
0.024
0.025
0.025
0.025
0.026
0.026
0.026
0.027
0.027
0.028
0.028
0.029
0.029
0.030
0.030
0.031
0.031
0.032
0.032
0.033
0.034
0.031
0.031
0.033
0.033
0.034
0.035
0.037
0.037
0.039
0.040
0.043
0.044



840
850
860

870

880

890

900

910

920

930

940

950

960

970

980

990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
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4.297
4.318
4.340
4.361
4.382
4.403
4.424
4.445
4.466
4.486
4.507
4.527
4.547
4.567
4.587
4.607
4.626
4.646
4.665
4.685
4.704
4.723
4.742
4.761
4.780
4.799
4.817
4.836
4.854
4.873
4.891
4.909
4.927
4.945
4.963
4.981
4.998
5.016
5.033
5.051
5.068
5.086
5.103
5.120
5.137
5.154
5171
5.188
5.204
5.221
5.238
5.254

0.980
0.980
0.980
0.980
0.980
0.980
0.980
0.280
0.980
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.981
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.982
0.983
0.983
0.983
0.983
0.983
0.983
0.983

4.211
4.232
4.254
4275
4.296
4.317
4.337
4.358
4378
4.399
4.419
4.439
4.459
4.479
4.499
4.519
4.538
4.558
4.577
4.596
4615
4634
4653
4672
4.691
4.709
4728
4.746
4.765
4.783
4.801
4.819
4.837
4.855
4.873
4.891
4.909
4.926
4.944
4.961
4978
4.996
5.013
5.030
5.047
5.064
5.081
5.098
5.114
5.131
5.148
5.164

0.022
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017

121
122
123
124
125
126
127
128
129
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
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

0.051
0.053
0.056
0.058
0.064
0.067
0.075
0.081
0.119
0.128
0.148
0.209
0.749
0.142
0.088
0.071
0.061
0.054
0.045
0.041
0.038
0.036
0.034
0.032
0.028
0.033
0.032
0.030
0.029
0.028
0.027
0.027
0.026
0.025
0.025
0.024
0.023
0.023
0.022
0.022
0.021
0.021
0.021
0.020
0.020
0.020
0.019
0.019
0.019
0.018
0.018
0.018



1360
1370
1380
1390
1400
1410
1420
1430
1440
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5.271
5.287
5.303
5.320
5.336
5.352
5.368
5.384
5.400

0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983
0.983

5.181
5.197
5214
5.230
5.246
5.262
5278
5.294
5.310

0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016

173
174
175
176
177
178
179
180
181

0.018
0.017
0.017
0.017
0.017
0.016
0.016
0.016
0.016



HEC-HMS RESULTS

100-YEAR EXISTING CONDITION RESULTS
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Element Hame: SUB-1

Desaiption: iHorse Randy Ckwatershed

Shres (MI2ii116
LCanopy Mathod %
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S50-YEAR EXISTING CONDITION RESULTS

«-fTF 013272000, 150:10 - ¥Zan 2000, D0:40

Basin Hame Basin 2.
Element Hame: SUB-1.

DE:DO:
024an2000

e Run RUN 1 E!emedﬂlB ResutPrecidion Loss: = Run RUNA Element SUB-1-Result Outflow

i B n2
MeteardlogicMads: - Met1i

Contrdl Spedfications Endof Runi’  1023an2000, 08100 |
: Time-Seies Data | Complite Time: 0506t21112, 18:37:28" - Control Spedificabans: Control 2
Predpitation Gages i i} + i kB

& By 5UB-1 Volume Urits: {9 IN. {3 ACFT :

*-[{fy 011an2000, 00: 10 - 623an2000, 00:40

Dafe/Time of Peak Discharge 1 0112000, 17: 10
i Tots] Direct Risioff : 403000
0,00 {8
.03 (00

Prak Discharge s 71348 {CF5}
Total Preciptaton : 5.31 (V)
*rotalLoss s 12800 Yotal Basefion
i Total Excess s 4.03{m) o Dstharge’t

& subbasn oss [ Franctoom | Optons!

Basin Hame: Basm 2
Element Rame: SUB-1

Surfae Method
Loss Method:
Transform Method:
Bassfiow Methiod:
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100-YEAR PROPOSED CONDITION RESULTS

&> et 1
48 Spedfied Hyetograph
Contro! Specifications

Basin Hame: Basin 3
EHement Hame: SUB 1

Baseflon Method:

Legend {Compute Tansr D0CEI0 1Y 10:53:57) 3t i i
unrRun 1 Elemert: SUB-1 Resull Precipiation 3 Resu recpiionLoss e RUVRUN § Element: SUB-1
RUNRUN S Element SUB-{ Resul Basstiow :

e
i Meteorologic Models
S5 Met 1

L& Specified Hyetograph

StartofRun:  |011an2000,00:00  BasinModel:
nd of Run: '\ 023an2000, 03:00 eteorologic todel
Tme: 0150ct2012, 10:34:57 Control Spedﬁr;aq 81 Cont

© volmeUnitss @ TN & ACHT

omputed Restits. . S

Peak Dischari_:e 1 geaz9 (CES) Datefﬂmeof?éak Discharge s 013802000, 117:10
Total Précpiabion 5,90 (N Tots! Direct Runoff: 4,61 (4}
Totallossy 12500 Tots! Baseflow & 0,00 (It
i Total Excésst 461N} . Discharge S61 0

Dy 5
Shrea (M
Canopy Meth
Surface Mathed
Logs Methed
Transform Method: | SCS Uit Hydrsgrash
Basefsw Methed: i-None -
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50-YEAR PROPOSED CONDITION RESULTS

HERL R R st
12:00 : : 06:00
01Jan2000 . 024an2000

Run 1 Elemert:SUB: Resuft Fraciptation T RATRUN 1 Eler Sl i RUN 1 Eldment SUBL1 Resut Outfiow

RutRUN 3:Hermet SUB-. Resut Basefiow.

Start of Run: - 011an2000,00:00 -+ Basin Model: | Basin2
Endof Runs': 1 62)an2000, 08:06 Metearclogic Modeli: . Met 1
: Time: 050c12012, 13:47:35  Control Specifications: Control 2

. Volime Liits: @1 IN 75 AGET

{4 Contral Spedfications
3 controt 2
Time-Series Dats

8 3 i i
SUB-1 : : :
013an2000, 00: 10 - 023512000, 00:40 st ;_gagfxﬁz&m i

TR TotalLoss ¢ Totel Basefiow's ooogN)
Total Excess:  Discharge & 40400

i Basin Hame: Basin 2.
i Element iame! SUB-1. e
1 Desaiption; iHorse Ranch Ck Watershed

Downstreams i --~one-~
*hrea (1B 115

Fransform Method
Baseflon Method: |-None=
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HEC-HMS RESULTS: 100 YR EXISTING

Direct
Precip Excess Flow |Base Flow|Total Flow
Date Time (IN) Loss (IN) (IN) (CFS) (CFS) (CFS)

1-Jan-00 0:00 0 0 0
1-Jan-00 0:10 0 0 0 0 0 0
1-Jan-00 0:20 0.02 0.02 0 0 0 0
1-Jan-00 0:30 0.02 0.02 0 0 0 0
1-Jan-00 0:40 0.02 0.02 0 0 0 0
1-Jan-00 0:50 0.02 0.02 0 0 0 0
1-Jan-00 1:00 0.02 0.02 0 0 0 0
1-Jan-00 1:10 0.02 0.02 0 0 0 0
1-Jan-00 1:20 0.02 0.02 0 0 0 0
1-Jan-00 1:30 0.02 0.02 0 0 0 0
1-Jan-00 1:40 0.02 0.02 0 0 0 0
1-Jan-00 1:50 0.02 0.02 0 0 0 0
1-Jan-00 2:00 0.02 0.02 0 0 0 0
1-Jan-00 2:10 0.02 0.02 0 0 0 0
1-Jan-00 2:20 0.02 0.02 0 0 0 0
1-Jan-00 2:30 0.02 0.02 0 0 0 0
1-Jan-00 2:40 0.02 0.02 0 0 0 0
1-Jan-00 2:50 0.02 0.02 0 0.1 0 0.1
1-Jan-00 3:00 0.02 0.02 0 0.4 0 0.4
1-Jan-00 3:10 0.02 0.02 0 1.4 0 14
1-Jan-00 3:20 0.02 0.02 0 3.4 0 3.4
1-Jan-00 3:30 0.02 0.02 0 7 0 7
1-Jan-00 3:40 0.02 0.02 0 12.7 0 12.7
1-Jan-00 3:50 0.02 0.02 0 20.5 0 20.5
1-Jan-00 4:00 0.02 0.02 0 30.6 0 30.6
1-Jan-00 4:10 0.02 0.02 0 42.6 0 42.6
1-Jan-00 4:20 0.02 0.01 0 56.4 0 56.4
1-Jan-00 4:30 0.02 0.01 0.01 71.5 0 71.5
1-Jan-00 4:40 0.02 0.01 0.01 87.7 0 87.7
1-Jan-00 4:50 0.02 0.01 0.01 104.7 0 104.7
1-Jan-00 5:00 0.02 0.01 0.01 122.3 0 122.3
1-Jan-00 5:10 0.02 0.01 0.01 140.3 0 140.3
1-Jan-00 5:20 0.02 0.01 0.01 158.5 0 158.5
1-Jan-00 5:30 0.02 0.01 0.01 176.9 0 176.9
1-Jan-00 5:40 0.02 0.01 0.01 195.3 0 195.3
1-Jan-00 5:50 0.02 0.01 0.01 213.8 0 213.8
1-Jan-00 6:00 0.02 0.01 0.01 232.3 0 232.3
1-Jan-00 6:10 0.02 0.01 0.01 250.9 0 250.9
1-Jan-00 6:20 0.02 0.01 0.01 269.6 0 269.6
1-Jan-00 6:30 0.02 0.01 0.01 288.3 0 288.3
1-Jan-00 6:40 0.02 0.01 0.01 307.2 0 307.2
1-Jan-00 6:50 0.02 0.01 0.01 326 0 326
1-Jan-00 7:00 0.02 0.01 0.01 344.8 0 344.8
1-Jan-00 7:10 0.02 0.01 0.01 363.4 0 363.4
1-Jan-00 7:20 0.02 0.01 0.01 381.8 0 381.8
1-Jan-00 7:30 0.02 0.01 0.01 400.2 0 400.2
1-Jan-00 7:40 0.02 0.01 0.01 418.6 0 418.6
1-Jan-00 7:50 0.02 0.01 0.01 436.9 0 436.9
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1-Jan-00 8:00 0.02 0.01 0.01 455.2 0 455.2
1-Jan-00 8:10 0.02 0.01 0.01 473.6 0 473.6
1-Jan-00 8:20 0.02 0.01 0.01 492.2 0 492.2
1-Jan-00 8:30 0.02 0.01 0.01 5111 0 5111
1-Jan-00 8:40 0.02 0.01 0.02 530 0 530
1-Jan-00 8:50 0.03 0.01 0.02 549.1 0 549.1
1-Jan-00 9:00 0.03 0.01 0.02 568 0 568
1-Jan-00 9:10 0.03 0.01 0.02 587.1 0 587.1
1-Jan-00 9:20 0.03 0.01 0.02 606.4 0 606.4
1-Jan-00 9:30 0.03 0.01 0.02 625.9 0 625.9
1-Jan-00 9:40 0.03 0.01 0.02 645.9 0 645.9
1-Jan-00 9:50 0.03 0.01 0.02 666.1 0 666.1
1-Jan-00 10:00 0.03 0.01 0.02 686.7 0 686.7
1-Jan-00 10:10 0.03 0.01 0.02 707.7 0 707.7
1-Jan-00 10:20 0.03 0.01 0.02 729.2 0 729.2
1-Jan-00 10:30 0.03 0.01 0.02 751.2 0 751.2
1-Jan-00 10:40 0.03 0.01 0.02 773.8 0 773.8
1-Jan-00 10:50 0.03 0.01 0.02 796.9 0 796.9
1-Jan-00 11:00 0.03 0.01 0.02 820.5 0 820.5
1-Jan-00 11:10 0.03 0.01 0.02 844.8 0 844.8
1-Jan-00 11:20 0.03 0.01 0.02 869.7 0 869.7
1-Jan-00 11:30 0.03 0.01 0.03 895.4 0 895.4
1-Jan-00 11:40 0.04 0.01 0.03 922 0 922
1-Jan-00 11:50 0.04 0.01 0.03 940.7 0 949.7
1-Jan-00 12:00 0.04 0.01 0.03 978.3 0 978.3
1-Jan-00 12:10 0.04 0.01 0.03 1007.9 0 1007.9
1-Jan-00 12:20 0.04 0.01 0.03 1038.2 0 1038.2
1-Jan-00 12:30 0.04 0.01 0.03 1068.8 0 1068.8
1-Jan-00 12:40 0.04 0.01 0.03 1099.6 0 1099.6
1-Jan-00 12:50 0.04 0.01 0.03 1130.7 0 1130.7
1-Jan-00 13:00 0.04 0.01 0.03 1162.5 0 1162.5
1-Jan-00 13:10 0.04 0.01 0.03 1195.8 0 1195.8
1-Jan-00 13:20 0.04 0.01 0.04 1230.9 0 1230.9
1-Jan-00 13:30 0.05 0.01 0.04 1268.5 0 1268.5
1-Jan-00 13:40 0.05 0.01 0.04 1309.1 0 1309.1
1-Jan-00 13:50 0.05 0.01 0.04] -1353.3 0 1353.3
1-Jan-00 14:00 0.05 0.01 0.04 1401.5 0 1401.5
1-Jan-00 14:10 0.06 0.01 0.05 1454.9 0 1454.9
1-Jan-00 14:20 0.06 0.01 0.05 1515 0 1515
1-Jan-00 14:30 0.06 0.01 0.06 1583.4 0 1583.4
1-Jan-00 14:40 0.07 0.01 0.06 1662.4 0 1662.4
1-Jan-00 14:50 0.07 0.01 0.06 1753.2 0 1753.2
1-Jan-00 15:00 0.08 0.01 0.07 1855.9 0 1855.9
1-Jan-00 15:10 0.09 0.01 0.08 1971.3 0 1971.3
1-Jan-00 15:20 0.09 0.01 0.08 2101.7 0 2101.7
1-Jan-00 15:30 0.14 0.02 0.12 2256.8 0 2256.8
1-Jan-00 15:40 0.15 0.02 0.13 2448.6 0 2448.6
1-Jan-00 15:50 0.17 0.02 0.16 2690.8 0 2690.8
1-Jan-00 16:00 0.24 0.02 0.22 3014.4 0 3014.4
1-Jan-00 16:10 0.87 0.06 0.81 35691.2 0 3591.2
1-Jan-00 16:20 0.17 0.01 0.16 4401.5 0 4401.5
1-Jan-00 16:30 0.1 0.01 0.1] 5399.9 0 5399.9

P:\3631\ENGR\REPORTS\DRAIN\HYDRO\REGIONAL\results.xls,100ex




1-Jan-00 16:40 0.08 0 0.08 6579.8 0 6579.8
1-Jan-00 16:50 0.07 0 0.07 7642.5 0 7642.5
1-Jan-00 17:00 0.06 0 0.06 8270.1 0 8270.1
1-Jan-00 17:10 0.05 0 0.05 8441.1 0 8441.1
1-Jan-00 17:20 0.05 0 0.05 8269.3 0 8269.3
1-Jan-00 17:30 0.04 0 0.04 7743.4 0 7743.4
1-Jan-00 17:40 0.04 0 0.04 7076.6 0 7076.6
1-Jan-00[.  17:50 0.04 0 0.04 6270.9 0 6270.9
1-Jan-00 18:00 0.04 0 0.04 5413.4 0 5413.4
1-Jan-00 18:10 0.03 0 0.03 4713.8 0 4713.8
1-Jan-00 18:20 0.04 0 0.03 41451 0 41451
1-Jan-00 18:30 0.03 0 0.03 3677.2 0 3677.2
1-Jan-00 18:40 0.03 0 0.03 3273.2 0 3273.2
1-Jan-00 18:50 0.03 0 0.03 2927.6 0 2927.6
1-Jan-00 19:00 0.03 0 0.03 2637.6 0 2637.6
1-Jan-00 19:10 0.03 0 0.03 2395.7 0 2395.7
1-Jan-00 19:20 0.03 0 0.03 2194.5 0 2194.5
1-Jan-00 19:30 0.03 0 0.03 2024.1 0 20241
1-Jan-00 19:40 0.03 0 0.02 1877.9 0 1877.9
1-Jan-00 19:50 0.03 0 0.02 1756.3 0 1756.3
1-Jan-00 20:00 0.02 0 0.02 1652 0 1652
1-Jan-00 20:10 0.02 0 0.02 1559.2 0 1559.2
1-Jan-00 20:20 0.02 0 0.02 1477.8 0 1477.8
1-Jan-00 20:30 0.02 0 0.02 1406.4 0 1406.4
1-Jan-00 20:40 0.02 0 0.02 1343 0 1343
1-Jan-00 20:50 0.02 0 0.02 1287.1 0 1287.1
1-Jan-00 21:00 0.02 0 0.02 1238.6 0 1238.6
1-Jan-00 21:10 0.02 0 0.02 1193.7 0 1193.7
1-Jan-00 21:20 0.02 0 0.02 1151.8 0 1151.8
1-Jan-00 21:30 0.02 0 0.02 1113.1 0 11131
1-Jan-00 21:40 0.02 0 0.02 1077.3 0 1077.3
1-Jan-00 21:50 0.02 0 0.02 1044.2 0 1044.2
1-Jan-00 22:00 0.02 0 0.02 1014 0 1014
1-Jan-00 22:10 0.02 0 0.02 989 0 989
1-Jan-00 22:20 0.02 0 0.02 967.3 0 967.3
1-Jan-00 22:30 0.02 0 0.02 947.4 0 947.4
1-Jan-00 22:40 0.02 0 0.02 028.8 0 928.8
1-Jan-00 22:50 0.02 0 0.02 911 0 911
1-Jan-00 23:00 0.02 0 0.02 894.2 0 894.2
1-Jan-00 23:10 0.02 0 0.02 878.2 0 878.2
1-Jan-00 23:20 0.02 0 0.02 862.6 0 862.6
1-Jan-00 23:30 0.02 0 0.02 848 0 848
1-Jan-00 23:40 0.02 0 0.02 834.1 0 834.1
1-Jan-00 23:50 0.02 0 0.02 820.7 0 820.7
2-Jan-00 0:00 0.02 0 0.02 807.8 0 807.8
2-Jan-00 0:10 0.02 0 0.02 795.3 0 795.3
2-Jan-00 0:20 0 0 0 779.3 0 779.3
2-Jan-00 0:30 0 0 0 755.6 0 755.6
2-Jan-00 0:40 0 0 0 720.6 0 720.6
2-Jan-00 0:50 0 0 0 669.3 0 669.3
2-Jan-00 1:00 0 0 0 602.2 0 602.2
2-Jan-00 1:10 0 0 0 526 0 526
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2-Jan-00 1:20 0 0 0 447.5 0 447.5
2-Jan-00 1:30 0 0 0 370.6 0 370.6
2-Jan-00 1:40 0 0 0 301.1 0 301.1
2-Jan-00 1:50 0 0 0 240.1 0 240.1
2-Jan-00 2:00 0 0 0 189.7 0 189.7
2-Jan-00 2:10 0 0 0 151 0 151
2-Jan-00 2:20 0 0 0 120.6 0 120.6
2-Jan-00 2:30 0 0 0 96.5 0 96.5
2-Jan-00 2:40 0 0 0 76.9 0 76.9
2-Jan-00 2:50 0 0 0 61.2 0 61.2
2-Jan-00 3:00 0 0 0 48.7 0 48.7
2-Jan-00 3:10 0 0 0 38.6 0 38.6
2-Jan-00 3:20 0 0 0 30.7 0 30.7
2-Jan-00 3:30 0 0 0 24.3 0 24.3
2-Jan-00 3:40 0 0 0 19.2 0 19.2
2-Jan-00 3:50 0 0 0 15.2 0 15.2
2-Jan-00 4:00 0 0 0 12 0 12
2-Jan-00 4:10 0 0 0 9.4 0 9.4
2-Jan-00 4:20 0 0 0 7.3 0 7.3
2-Jan-00 4:30 0 0 0 5.6 0 5.6
2-Jan-00 4:40 0 0 0 4.3 0 4.3
2-Jan-00 4:50 0 0 0 3.3 0 3.3
2-Jan-00 5:00 0 0 0 2.4 0 2.4
2-Jan-00 5:10 0 0 0 1.7 0 1.7
2-Jan-00 5:20 0 0 0 1.2 0 1.2
2-Jan-00 5:30 0 0 0 0.7 0 0.7
2-Jan-00 5:40 0 0 0 0.4 0 0.4
2-Jan-00 5:50 0 0 0 0.2 0 0.2
2-Jan-00 6:00 0 0 0 0 0 0
2-Jan-00 6:10 0 0 0 0 0 0
2-Jan-00 6:20 0 0 0 0 0 0
2-Jan-00 6:30 0 0 0 0 0 0
2-Jan-00 6:40 0 0 0 0 0 0
2-Jan-00 6:50 0 0 0 0 0 0
2-Jan-00 7:00 0 0 0 0 0 0
2-Jan-00 7:10 0 0 0 0 0 0
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HEC-HMS RESULTS: §0 YR EXISTING

Direct
Precip Excess Flow [Base Flow|Total Flow
Date Time (IN) Loss (IN) (IN) (CFS) (CFS) (CFS)

1-Jan-00 0:00 0 0 0
1-Jan-00 0:10 0 0 0 0 0 0
1-Jan-00 0:20 0.02 0.02 0 0 0 0
1-Jan-00 0:30 0.02 0.02 0 0 0 0
1-Jan-00 0:40 0.02 0.02 0 0 0 0
1-Jan-00 0:50 0.02 0.02 0 0 0 0
1-Jan-00 1:00 0.02 0.02 0 0 0 0
1-Jan-00 1:10 0.02 0.02 0 0 0 0
1-Jan-00 1:20 0.02 0.02 0 0 0 0
1-Jan-00 1:30 0.02 0.02 0 0 0 0
1-Jan-00 1:40 0.02 0.02 0 0 0 0
1-Jan-00 1:50 0.02 0.02 0 0 0 0
1-Jan-00 2:00 0.02 0.02 0 0 0 0
1-Jan-00 2:10 0.02 0.02 0 0 0 0
1-Jan-00 2:20 0.02 0.02 0 0 0 0
1-Jan-00 2:30 0.02 0.02 0 0 0 0
1-Jan-00 2:40 0.02 0.02 0 0 0 0
1-Jan-00 2:50 0.02 0.02 0 0 0 0
1-Jan-00 3:00 0.02 0.02 0 0.3 0 0.3
1-Jan-00 3:10 0.02 0.02 0 0.9 0 0.9
1-Jan-00 3:20 0.02 0.02 0 2.5 0 2.5
1-Jan-00 3:30 0.02 0.02 0 5.3 0 5.3
1-Jan-00 3:40 0.02 0.02 0 10 0 10
1-Jan-00 3:50 0.02 0.02 0 16.7 0 16.7
1-Jan-00 4:00 0.02 0.02 0 254 0 254
1-Jan-00 4:10 0.02 0.02 0 36.1 0 36.1
1-Jan-00 4:20 0.02 0.01 0 48.5 0 48.5
1-Jan-00 4:30 0.02 0.01 0 62.5 0 62.5
1-Jan-00 4:40 0.02 0.01 0 77.8 0 77.8
1-Jan-00 4:50 0.02 0.01 0.01 93.8 0 93.8
1-Jan-00 5:00 0.02 0.01 0.01 110.4 0 110.4
1-Jan-00 5:10 0.02 0.01 0.01 127.3 0 127.3
1-Jan-00 5:20 . 0.02 0.01 0.01 144.5 0 144.5
1-Jan-00 5:30 0.02 0.01 0.01 161.8 0 161.8
1-Jan-00 5:40 0.02 0.01 0.01 179.4 0 179.4
1-Jan-00 5:50 0.02 0.01 0.01 197 0 197
1-Jan-00 6:00 0.02 0.01 0.01 214.6 0 214.6
1-Jan-00 6:10 0.02 0.01 0.01 2321 0 232.1
1-Jan-00 6:20 0.02 0.01 0.01 249.6 0 249.6
1-Jan-00 6:30 0.02 0.01 0.01 267 0 267
1-Jan-00 6:40 0.02 0.01 0.01 284.3 0 284.3
1-Jan-00 6:50 0.02 0.01 0.01 301.8 0 301.8
1-Jan-00 7:00 0.02 0.01 0.01 319.3 0 319.3
1-Jan-00 7:10 - 0.02 0.01 0.01 336.8 0 336.8
1-Jan-00 7:20 0.02 0.01 0.01 354.5 0 354.5
1-Jan-00 7:30 0.02 0.01 0.01 372.1 0 3721
1-Jan-00 7:40 0.02 0.01 0.01 389.8 0 389.8
1-Jan-00 7:50 0.02 0.01 0.01 407.2 0 407.2
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1-Jan-00 8:00 0.02 0.01 0.01 424.5 0 424.5
1-Jan-00 8:10 0.02 0.01 0.01 441.9 0 441.9
1-Jan-00 8:20 0.02 0.01 0.01 459.5 0 459.5
1-Jan-00 8:30 0.02 0.01 0.01 477.2 0 4772
1-Jan-00 8:40 0.02 0.01 0.01 495 0 495
1-Jan-00 8:50 0.02 0.01 0.02 513.1 0 513.1
1-Jan-00 9:00 0.02 0.01 0.02 531.2 0 531.2
1-Jan-00 9:10 0.02 0.01 0.02 549.2 0 549.2
1-Jan-00 9:20 0.03 0.01 0.02 567.4 0 567.4
1-Jan-00 9:30 0.03 0.01 0.02 585.7 0 585.7
1-Jan-00 9:40 0.03 0.01 0.02 604.1 0 604.1
1-Jan-00 9:50 0.03 0.01 0.02 622.7 0 622.7
1-Jan-00 10:00 0.03 0.01 0.02 641.6 0 641.6
1-Jan-00 10:10 0.03 0.01 0.02 660.7 0 660.7
1-Jan-00 10:20 0.03 0.01 0.02 680.2 0 680.2
1-Jan-00 10:30 0.03 0.01 0.02 700.3 0 700.3
1-Jan-00 10:40 0.03 0.01 0.02 721 0 721
1-Jan-00 10:50 0.03 0.01 0.02 742.3 0 742.3
1-Jan-00 11:00 0.03 0.01 0.02 764.4 0 764.4
1-Jan-00 11:10 0.03 0.01 0.02 787 0 787
1-Jan-00 11:20] 0.03 0.01 0.02 810.3 0 810.3
1-Jan-00 11:30 0.03 0.01 0.02 834 0 834
1-Jan-00 11:40 0.03 0.01 0.02 8568.2 0 868.2
1-Jan-00 11:50 0.03 0.01 0.02 882.7 0 882.7
1-Jan-00 12:00 0.03 0.01 0.03 907.7 0 907.7
1-Jan-00 12:10 0.03 0.01 0.02 932.6 0 932.6
1-Jan-00 12:20 0.03 0.01 0.02 956.8 0 056.8
1-Jan-00 12:30 0.03 0.01 0.03 979.8 0 979.8
1-Jan-00 12:40 0.03 0.01 0.03 1000.9 0 1000.9
1-Jan-00 12:50 0.03 0.01 0.03 1019.8 0 1019.8
1-Jan-00 13:00 0.04 0.01 0.03 1038 0 1038
1-Jan-00 13:10 0.04 0.01 0.03 1056.8 0 1056.8
1-Jan-00 13:20 0.04 0.01 0.03 10771 0| 10771
1-Jan-00 13:30 0.04 0.01 0.03 1100 0 1100
1-Jan-00 13:40 0.04 0.01 0.03 1126.3 0 1126.3
1-Jan-00 13:50 0.04 0.01 0.03 1156.5 0 1166.5
1-Jan-00 14:00 0.04 0.01 0.04 1191.6 0 1191.6
1-Jan-00 14:10 0.05 0.01 0.04 1232.5 0 1232.5
1-Jan-00 14:20 0.05 0.01 0.04 1280.5 0 1280.5
1-Jan-00 14:30 0.06 0.01 0.05 1336.7 0 1336.7
1-Jan-00 14:40 0.06 0.01 0.05 1402.9 0 1402.9
1-Jan-00 14:50 0.06 0.01 0.05 1479.8 0 1479.8
1-Jan-00 15:00 0.07 0.01 0.06 1567.1 0 1567.1
1-Jan-00 15:10 0.08 0.01 0.06 1664.9 0 1664.9
1-Jan-00 15:20 0.08 0.01 0.07 17751 0 17751
1-Jan-00 15:30 0.12 0.02 0.1 1906.1 0 1906.1
1-Jan-00 15:40 0.13 0.02 0.11 2067.7 0 2067.7
1-Jan-00 15:50 0.15 0.02 0.13 2272 0 2272
1-Jan-00 16:00 0.21 0.02 0.19 2545 0 2545
1-Jan-00 16:10 0.75 0.06 0.69 3032.2 0 3032.2
1-Jan-00 16:20 0.14 0.01 0.13 3716.7 0 3716.7
1-Jan-00 16:30 0.09 0.01 0.08 4560.3 0 4560.3

P:\3631\ENGR\REPORTS\DRAIN\HYDRO\REGIONAL \results.xls,50ex




1-Jan-00 16:40 0.07 0 0.07 5557.8 0 5557.8
1-Jan-00 16:50 0.06 0 0.06 6456.9 0 6456.9
1-Jan-00 17:00 0.05 0 0.05 6988.7 0 6988.7
1-Jan-00 17:10 0.04 0 0.04 7134.8 0 7134.8
1-Jan-00 17:20 0.04 0 0.04 6991.3 0 6991.3
1-Jan-00 17:30 0.04 0 0.04 6548 0 6548
1-Jan-00 17:40 0.04 0 0.03 5985 0 5985
1-Jan-00 17:50 0.03 0 0.03 5304.2 0 5304.2
1-Jan-00 18:00 0.03 0 0.03 4579.3 0 4579.3
1-Jan-00 18:10 0.03 0 0.03 3988.5 0 3988.5
1-Jan-00 18:20 0.03 0 0.03 3510 0 3510
1-Jan-00 18:30 0.03 0 0.03 3119 0 3119
1-Jan-00 18:40 0.03 0 0.03 2784.7 0 2784.7
1-Jan-00 18:50 0.03 0 0.03 2502.5 0 2502.5
1-Jan-00 19:00 0.03 0 0.03 2269.1 0 2269.1
1-Jan-00 19:10 0.03 0 0.03 2076.3 0 2076.3
1-Jan-00 19:20 0.03 0 0.03 1917.3 0 1917.3
1-Jan-00 19:30 0.03 0 0.02 1783 0 1783
1-Jan-00 19:40 0.02 0 0.02 1667.8 0 1667.8
1-Jan-00 19:50 0.02 0| 0.02 16572.2 0 1572.2
1-Jan-00 20:00 0.02 0 0.02 1490 0 1490
1-Jan-00 20:10 0.02 0 0.02 1416.3 0 1416.3
1-Jan-00 20:20 0.02 0 0.02 1351.3 0 1351.3
1-Jan-00 20:30 0.02 0 0.02 1294 0 1294
1-Jan-00 20:40 0.02 0 0.02 1242.5 0 1242.5
1-Jan-00 20:50 0.02 0 0.02 1196.4 0 1196.4
1-Jan-00 21:00 0.02 0 0.02 1155.7 0 1155.7
1-Jan-00 21:10 0.02 0 0.02 1117.5 0 1117.5
1-Jan-00 21:20 0.02 0 0.02 1081.4 0 1081.4
1-Jan-00 21:30 0.02 0 0.02 1047.9 0 1047.9
1-Jan-00 21:40 0.02 0 0.02 1017.2 0 1017.2
1-Jan-00 21:50 0.02 0 0.02 988.8 0 088.8
1-Jan-00 22:00 0.02 0 0.02 962.6 0 962.6
1-Jan-00 22:10 0.02 0 0.02 940.9 0 940.9
1-Jan-00 22:20 0.02 0 0.02 922 0 922
1-Jan-00 22:30 0.02 0 0.02 904 0 904
1-Jan-00 22:40 0.02 0 0.02 887.3 0 887.3
1-Jan-00 22:50 0.02 0 0.02 871.2 0 871.2
1-Jan-00 23:00 0.02 0 0.02 855.8 0 855.8
1-Jan-00 2310 0.02 0 0.02 841.3 0 841.3
1-Jan-00 23:20 0.02 0 0.02 827.5 0 827.5
1-Jan-00 23:30 0.02 0 0.02 814.2 0 814.2
1-Jan-00 23:40 0.02 0 0.02 801.5 0 801.5
1-Jan-00 23:50 0.02 0 0.02 789.1 0 789.1
2-Jan-00 0:00 0.02 0 0.02 777.3 0 777.3
2-Jan-00 0:10 0.02 0 0.02 765.7 0 765.7
2-Jan-00 0:20 0 0 0 750.5 0 750.5
2-Jan-00 0:30 0 0 0 728 0 728
2-Jan-00 0:40 0 0 0 694.8 0 694.8
2-Jan-00 0:50 0 0 0 646.2 0 646.2
2-Jan-00 1:00 0 0 0 582 0 582
2-Jan-00 1:10 0 0 0 508.8 0 508.8

P:\3631\ENGR\REPORTS\DRAIN\HYDRO\REGIONAL \results.xls,50ex




2-Jan-00 1:20 0 0 0 433.1 0 433.1
2-Jan-00 1:30 0 0 0 359 0 359
2-Jan-00 1:40 0 0 0 291.9 0 291.9
2-Jan-00 1:50 0 0 0 232.8 0 232.8
2-Jan-00 2:00 0 0 0 183.9 0 183.9
2-Jan-00 2:10 0 0 0 146.3 0 146.3
2-Jan-00 2:20 0 0 0 116.9 0 116.9
2-Jan-00 2:30 0 0 0 93.5 0 93.5
2-Jan-00 2:40 0 0 0 74.6 0 74.6
2-Jan-00 2:50 0 0 0 59.3 0 59.3
2-Jan-00 3:00 0 0 0 472 0 472
2-Jan-00 3:10 0 0 0 375 0 375
2-Jan-00 3:20 0 0 0 29.7 0 29.7
2-Jan-00 3:30 0 0 0 23.6 0 23.6
2-Jan-00 3:40 0 0 0 18.6 0 18.6
2-Jan-00 3:50 0 0 0 14.7 0 14.7
2-Jan-00 4:00 0 0 0 11.6 0 11.6
2-Jan-00 4:10 0 0 0 9.1 0 9.1
2-Jan-00 4:20 0 0 0 7.1 0 7.1
2-Jan-00 4:30 0 0 0 5.5 0 5.5
2-Jan-00 4:40 0 0 0 4.2 0 4.2
2-Jan-00 4:50 0 0 0 3.2 0 3.2
2-Jan-00 5:00 0 0 0 24 0 2.4
2-Jan-00 5:10 0 0 0 1.7 0 17
2-Jan-00 5:20 0 0 0 1.1 0 1.1
2-Jan-00 5:30 0 0 0 0.7 0 0.7
2-Jan-00 5:40 0 0 0 0.4 0 0.4
2-Jan-00 5:50 0 0 0 0.2 0 0.2
2-Jan-00 6:00 0 0 0 0 0 0
2-Jan-00 6:10 0 0 0 0 0 0
2-Jan-00 6:20 0 0 0 0 0 0
2-Jan-00 6:30 0 0 0 0 0 0
2-Jan-00 6:40 0 0 0 0 0 0
2-Jan-00 6:50 0 0 0 0 0 0
2-Jan-00 7:00 0 0 0 0 0 0
2-Jan-00 7:10 0 0 0 0 0 0
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HEC-HMS RESULTS: 100 YR PROPOSED

Direct
Precip Excess Flow |Base Flow|Total Flow
Date Time (IN) Loss (IN) (IN) (CFS) (CFS) (CFS)

1-Jan-00 0:00 ’ 0 0 0
1-Jan-00 0:10 0 0 0 0 0 0
1-Jan-00 0:20 0.02 0.02 0 0 0 0
1-Jan-00 0:30 0.02 0.02 0 0 0 0
1-Jan-00 0:40 0.02 0.02 0 0 0 0
1-Jan-00 0:50 0.02 0.02 0 0 0 0
1-Jan-00 1:00 0.02 0.02 0 0 0 0
1-Jan-00 1:10 0.02 0.02 0 0 0 0
1-Jan-00 1:20 0.02 0.02 0 0 0 0
1-Jan-00 1:30 0.02 0.02 0 0 0 0
1-Jan-00 1:40 0.02 0.02 0 0 0 0
1-Jan-00 1:50 0.02 0.02 0 0 0 0
1-Jan-00 2:00 0.02 0.02 0 0 0 0
1-Jan-00 2:10 0.02 0.02 0 0 0 0
1-Jan-00 2:20 0.02 0.02 0 0 0 0
1-Jan-00 2:30 0.02 0.02 0 0 0 0
1-Jan-00 2:40 0.02 0.02 0 0 0 0
1-Jan-00 2:50 0.02 0.02 0 0.1 0 0.1
1-Jan-00 3:00 0.02 0.02 0 0.5 0 0.5
1-Jan-00 3:10 0.02 0.02 0 1.5 0 1.5
1-Jan-00 3:20 0.02 0.02 0 3.7 0 3.7
1-Jan-00 3:30 0.02 0.02 0 7.5 0 7.5
1-Jan-00 3:40 0.02 0.02 0 13.3 0 13.3
1-Jan-00 3:50 0.02 0.02 0 21.4 0 21.4
1-Jan-00 4:00 0.02 0.02 0 31.7 0 31.7
1-Jan-00 4:10 0.02 0.01 0 43.9 0 43.9
1-Jan-00 4:20 0.02 0.01 0 57.9 0 57.9
1-Jan-00 4:30 0.02 0.01 0.01 73.2 0 73.2
1-Jan-00 4:40 0.02 0.01 0.01 89.5 0 89.5
1-Jan-00 4:50 0.02 0.01 0.01 106.6 0 106.6
1-Jan-00 5:00 0.02 0.01 0.01 124.2 0 124.2
1-Jan-00 5:10 0.02 0.01 0.01 142.3 0 142.3
1-Jan-00 5:20 0.02 0.01 0.01 160.7 0 160.7
1-Jan-00 5:30 0.02 0.01 0.01 179.1 0 179.1
1-Jan-00 5:40 0.02 0.01 0.01 197.6 0 197.6
1-Jan-00 5:50 0.02 0.01 0.01 216.1 0 216.1
1-Jan-00 6:00 0.02 0.01 0.01 234.6 0 234.6
1-Jan-00 6:10 0.02 0.01 0.01 253.3 0 253.3
1-Jan-00 6:20 0.02 0.01 0.01 272 0 272
1-Jan-00 6:30 0.02 0.01 0.01 290.8 0 290.8
1-Jan-00 6:40 0.02 0.01 0.01 309.7 0 309.7
1-Jan-00 6:50 0.02 0.01 0.01 328.5 0 328.5
1-Jan-00 7:00 0.02 0.01 0.01 347.3 0 347.3
1-Jan-00 7:10 0.02 0.01 0.01 366 0 366
1-Jan-00 7:20 0.02 0.01 0.01 384.4 0 384.4
1-Jan-00 7:30 0.02 0.01 0.01 402.8 0 402.8
1-Jan-00 7:40 0.02 0.01 0.01 421.1 0 421.1
1-Jan-00 7:50 0.02 0.01 0.01 439.5 0 439.5
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1-Jan-00 8:00 0.02 0.01 0.01 457.8 0 457.8
1-Jan-00 8:10 0.02 0.01 0.01 476.2 0 476.2
1-Jan-00 8:20 0.02 0.01 0.01 494.9 0 494.9
1-Jan-00 8:30 0.02 0.01 0.01 513.7 0 513.7
1-Jan-00 8:40 0.02 0.01 0.02 532.7 0 532.7
1-Jan-00 8:50 0.03 0.01 0.02 551.7 0 551.7
1-Jan-00 9:00 0.03 0.01 0.02 570.7 0 570.7
1-Jan-00 9:10 0.03 0.01 0.02 589.8 0 5890.8
1-Jan-00 9:20 0.03 0.01 0.02 609.1 0 609.1
1-Jan-00 9:30 0.03 0.01 0.02 628.6 0 628.6
1-Jan-00 9:40 0.03 0.01 0.02 648.5 0 648.5
1-Jan-00 9:50 0.03 0.01 0.02 668.8 0 668.8
1-Jan-00 10:00 0.03 0.01 0.02 689.4 0 689.4
1-Jan-00 10:10 0.03 0.01 0.02 710.4 0 710.4
1-Jan-00 10:20 0.03 0.01 0.02 731.9 0 731.9
1-Jan-00 10:30 0.03 0.01 0.02 753.9 0 753.9
1-Jan-00 10:40 0.03 0.01 0.02 776.5 0 776.5
1-Jan-00 10:50 0.03 0.01 0.02 799.6 0 799.6
1-Jan-00 11:00 0.03 0.01 0.02 823.2 0 823.2
1-Jan-00 11:10 0.03 0.01 0.02 847.5 0 847.5
1-dan-00 11:20 0.03 0.01 0.02 872.4 0 872.4
1-Jan-00 11:30 0.03 0.01 0.03 - 898.1 0 898.1
1-Jan-00 11:40 0.04 0.01 0.03 924.8 0 924.8
1-Jan-00 11:50 0.04 0.01 0.03 952.4 0 952.4
1-Jan-00 12:00 0.04 0.01 0.03 981.1 0 981.1
1-Jan-00 12:10 0.04 0.01 0.03 1010.6 0 1010.6
1-Jan-00 12:20 0.04 0.01 0.03 1040.9 0 1040.9
1-Jan-00 12:30 0.04 0.01 0.03 1071.6 0 1071.6
1-Jan-00 12:40 0.04 0.01 0.03 1102.4 0 1102.4
1-Jan-00 12:50 0.04 0.01 0.03 1133.4 0 1133.4
1-Jan-00 13:00 0.04 0.01 0.03 1165.3 0 1165.3
1-Jan-00 13:10 0.04 0.01 0.03 1198.6 0 1198.6
1-Jan-00 13:20 0.04 0.01 0.04 1233.7 0 1233.7
1-Jan-00 13:30 0.05 0.01 0.04 1271.3 0 1271.3
1-Jan-00 13:40 0.05 0.01 0.04 1311.9 0 1311.9
1-Jan-00 13:50 0.05 0.01 0.04 1356.1 0 1356.1
1-Jan-00 14:00 0.05 0.01 0.04 1404.3 0 1404.3
1-Jan-00 14:10 0.06 0.01 0.05 1457.8 0 1457.8
1-Jan-00 14:20 0.06 0.01 0.05 1517.9 0 1517.9
1-Jan-00 14:30 0.06 0.01 0.06 1586.3 0 1586.3
1-Jan-00 14:40 0.07 0.01 0.06 1665.3 0 1665.3
1-Jan-00 14:50 0.07 0.01 0.06 1756.2 0 1756.2
1-Jan-00 15:00 0.08 0.01 0.07 1859 0 1859
1-Jan-00 15:10 0.09 0.01 0.08 1974.5 0 1974.5
1-Jan-00 15:20 0.09 0.01 0.08 2105 0 2105
1-Jan-00 15:30 0.14{ 0.02 0.12 2260.2 0 2260.2
1-Jan-00 15:40 0.15 0.02 0.13 24521 0 24521
1-Jan-00 15:50 0.17 0.02 0.16 2694.5 0 2694.5
1-Jan-00 16:00 0.24 0.02 0.22 3018.3 0 3018.3
1-Jan-00 16:10 0.87 0.06 0.81 3595.6 0 3595.6
1-Jan-00 16:20 0.17 0.01 0.16 4406.4 0 4406.4
1-Jan-00 16:30 0.1 0.01 0.1 5405.4 0 5405.4
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1-Jan-00 16:40 0.08 0 0.08 6586 0 6586
1-Jan-00 16:50 0.07 0 0.07 7649.2 0 7649.2
1-Jan-00 17:00 0.06 0 0.06 8277 0 8277
1-Jan-00 17:10 0.05 0 0.05 8447.9 0 8447.9
1-Jan-00 17:20 0.05 0 0.05 8275.7 0 8275.7
1-Jan-00 17:30 0.04 0 0.04 7749.2 0 7749.2
1-Jan-00 17:40 0.04 0 0.04 7081.7 0 7081.7
1-Jan-00 17:50 0.04 0 0.04 6275.3 0 6275.3
1-Jan-00 18:00 0.04 0 0.04 54171 0 54171
1-Jan-00 18:10 0.03 0 0.03 4717 0 4717
1-Jan-00 18:20 0.04 0 0.03 4147.8 0 4147.8
1-Jan-00 18:30 0.03 0 0.03 3679.6 0 3679.6
1-Jan-00 18:40 0.03 0 0.03 3275.2 0 3275.2
1-Jan-00 18:50 0.03 0 0.03 2929.3 0 2929.3
1-Jan-00 19:00 0.03 0 0.03 2639.2 0 2639.2
1-Jan-00 19:10 0.03 0 0.03 23971 0 23971
1-Jan-00 19:20 0.03 0 0.03 2195.7 0 2195.7
1-Jan-00 19:30 0.03 0 0.03 2025.2 0 2025.2
1-Jan-00 19:40 0.03 0 0.02 1878.9 0 1878.9
1-Jan-00 19:50 0.03 0 0.02 1757.2 0 1767.2
1-Jan-00 20:00 0.02 0 0.02 1652.9 0 1652.9
1-Jan-00 20:10 0.02 0 0.02 1560 0 1560
1-Jan-00 20:20 0.02 0 0.02 1478.5 0 1478.5
1-Jan-00 20:30 0.02 0 0.02 1407.1 0 1407.1
1-Jan-00 20:40 0.02 0 0.02 1343.7 0 1343.7
1-Jan-00 20:50 0.02 0 0.02 1287.7 0 1287.7
1-Jan-00 21:00 0.02 0 0.02 1239.2 0 1239.2
1-Jan-00 21:10 0.02 0 0.02 1194.3 0] 11943
1-Jan-00 21:20 0.02 0 0.02 1152.3 0 1162.3
1-Jan-00 21:30 0.02 0 0.02 1113.5 0 1113.5
1-Jan-00 21:40 0.02 0 0.02 1077.8 0 1077.8
1-Jan-00 21:50 0.02 0 0.02 1044.6 0 1044.6
1-Jan-00 22:00 0.02 0 0.02 1014.4 0 1014.4
1-Jan-00 22:10 0.02 0 0.02 989.4 0 989.4
1-Jan-00 22:20 0.02 0 0.02 967.7 0 967.7
1-Jan-00 22:30 0.02 0 0.02 947.8 0 947.8
1-Jan-00 22:40 0.02 0 0.02 920.2 0 929.2
1-Jan-00 22:50 0.02 0 0.02 911.3 0 911.3
1-Jan-00 23:00 0.02 0 0.02 894.6 0 894.6
1-Jan-00 23:10 0.02 0 0.02 878.5 0 878.5
1-Jan-00 23:20 0.02 0 0.02 863 0 863
1-Jan-00 23:30 0.02 0 0.02 848.3 0 848.3
1-Jan-00 23:40 0.02 0 0.02 834.4 0 834.4
1-Jan-00 23:50 0.02 0 0.02 821 0 821
2-Jan-00 0:00 0.02 0 0.02 808.1 0 808.1
2-Jan-00 0:10 0.02 0 0.02 795.6 0 795.6
2-Jan-00 0:20 0 0 0 779.6 0 779.6
2-Jan-00 0:30 0 0 0 755.9 0 755.9
2-Jan-00 0:40 0 0 0 720.9 0 720.9
2-Jan-00 0:50 0 0 0 669.6 0 669.6
2-Jan-00 1:00 0 0 0 602.4 0 602.4
2-Jan-00 1:10 0 0 0 526.2 0 526.2
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2-Jan-00 1:20 0 0 0 447.7( 0 447.7
2-Jan-00 1:30 0 0 0 370.8 0 370.8
2-Jan-00 1:40 0 0 0 301.2 0 301.2
2-Jan-00 1:50 0 0 0 240.2 0 240.2
2-Jan-00 2:00 0 0 0 189.8 0 189.8
2-Jan-00 2:10 0 0 0 151 0 151
2-Jan-00 2:20 0 0 0 120.7 0 120.7
2-Jan-00 2:30 0 0 0 96.5 0 96.5
2-Jan-00 2:40 0 0 0 76.9 0 76.9
2-Jan-00 2:50 0 0 0 61.2 0 61.2
2-Jan-00 3:00 0 0 0 48.7 0 48.7
2-Jan-00 3:10 0 0 0 38.7 0 38.7
2-Jan-00 3:20 0 0 0 30.7 0 30.7
2-Jan-00 3:30 0 0 0 24.3 0 24.3
2-Jan-00 3:40 0 0 0 19.2 0 19.2
2-Jan-00 3:50 0 0 0 15.2 0 15.2
2-Jan-00 4:00 0 0 0 12 0 12
2-Jan-00 4:10 0 0 0 9.4 0 9.4
2-Jan-00 4:20 0 0 0 7.3 0 7.3
2-Jan-00 4:30 0 0 0 5.6 0 56|
2-Jan-00 4:40 0 0 0 4.3 0 4.3
2-Jan-00 4:50 0 0 0 3.3 0 3.3
2-Jan-00 5:00 0 0 0 24 0 24
2-Jan-00 5:10 0 0 0 1.7 0 1.7
2-Jan-00 5:20 0 0 0 1.2 0 1.2
2-Jan-00 5:30{. 0 0 0 0.7 0 0.7
2-Jan-00 5:40 0 0 0 0.4 0 0.4
2-Jan-00 5:50 0 0 0 0.2 0 0.2
2-Jan-00 6:00 0 0 0 0 0 0
2-Jan-00 6:10 0 0 0 0 0 0
2-Jan-00 6:20 0 0 0 0 0 0
2-Jan-00 6:30 0 0 0 0 0 0
2-Jan-00 6:40 0 0 0 0 0 0
2-Jan-00 6:50 0 0 0 0 0 0
2-Jan-00 7:00 0 0 0 0 0 0
2-Jan-00 7:10 0 0 0 0 0 0
2-Jan-00 7:20 0 0 0 0 0 0
2-Jan-00 7:30 0 0 0 0 0 0
2-Jan-00 7:40 0 0 0 0 0 0
2-Jan-00 7:50 0 0 0 0 0 0
2-Jan-00 8:00 0 0 0 0 0 0
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HEC-HMS RESULTS: 50 YR PROPOSED

Direct
.Precip Excess Flow |Base Flow|Total Flow
Date Time (IN) Loss (IN) (IN) (CFS) (CFS) (CFS)

1-Jan-00 0:00 0 0 0
1-Jan-00 0:10 0 0 0 0 0 0
1-Jan-00 0:20 0.02 0.02 0 0 0 0
1-Jan-00 0:30 0.02 0.02 0 0 0 0
1-Jan-00 0:40 0.02 0.02 0 0 0 0
1-Jan-00 0:50 0.02 0.02 0 0 0 0
1-Jan-00 1;00 0.02 0.02 0 0 0 0
1-Jan-00 1:10 0.02 0.02 0 0 0 0
1-Jan-00 1:20 0.02 0.02 0 0 0 0
1-Jan-00 1.30 0.02 0.02 0 0 0 0
1-Jan-00 1;40 0.02 0.02 0 0 0 0
1-Jan-00 1.50 0.02 0.02 0 0 0 0
1-Jan-00 2:00 0.02 0.02 0 0 0 0
1-Jan-00 2:10 0.02 0.02 0 0 0 0
1-Jan-00 2:20 0.02 0.02 0 0 0 0
1-Jan-00 2:30 0.02 0.02 0 0 0 0
1-Jan-00 2:40 0.02 0.02 0 0 0 0
1-Jan-00 2:50 0.02 0.02 0 0 0 0
1-Jan-00 3:00 0.02 0.02 0 0.3 0 0.3
1-Jan-00 3:10 0.02 0.02 0 1 0 1
1-Jan-00 3:20 0.02 0.02 0 2.7 0 2.7
1-Jan-00 3:30 0.02 0.02 0 5.7 0 5.7
1-Jan-00 3:40 0.02 0.02 0 10.5 0 10.5
1-Jan-00 3:50 0.02 0.02 0 17.4 0 17.4
1-Jan-00 4.00 0.02 0.02 0 26.3 0 26.3
1-Jan-00 4:10 0.02 0.02 0 37.2 0 37.2
1-Jan-00 4.20 0.02 0.01 0 49.9 0 49.9
1-Jan-00 4:30 0.02 0.01 0 64.1 0 64.1
1-Jan-00 4.40 0.02 0.01 0 79.5 0 79.5
1-Jan-00 4:50 0.02 0.01 0.01 95.6 0 95.6
1-Jan-00 5:00 0.02 0.01 0.01 112.3 0 112.3
1-Jan-00 5:10 0.02 0.01 0.01 129.3 0 129.3
1-Jan-00 5:20 0.02 0.01 0.01 146.5 0 146.5
1-Jan-00 5:30 0.02 0.01 0.01 164 0 164
1-Jan-00 5:40 0.02 0.01 0.01 181.5 0 181.5
1-Jan-00 5:50 0.02 0.01 0.01 199.2 0 199.2
1-Jan-00 6:00 0.02 0.01 0.01 216.9 0 216.9
1-Jan-00 6:10 0.02 0.01 0.01 234.4 0 234.4
1-Jan-00 6:20 0.02 0.01 0.01 251.9 0 251.9
1-Jan-00 6:30 0.02 0.01 0.01 269.3 0 269.3
1-Jan-00 6:40 0.02 0.01 0.01 286.7 0 286.7
1-Jan-00 6:50 0.02 0.01 0.01 304.2 0 304.2
1-Jan-00 7:00 0.02 0.01 0.01 321.7 0 321.7
1-Jan-00 7:10 0.02 0.01 0.01 339.3 0 339.3
1-Jan-00 7:20 0.02 0.01 0.01 356.9 0 356.9
1-Jan-00 7:30 0.02 0.01 0.01 374.6 0 374.6
1-Jan-00 7:40 0.02 0.01 0.01 392.3 0 392.3
1-Jan-00 7:50 0.02 0.01 0.01 409.8 0 409.8
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1-Jan-00 8:00 0.02 0.01 0.01 427 .1 0 4271
1-Jan-00 8:10 0.02 0.01 0.01 444.4 0 444.4
1-Jan-00 8:20 0.02 0.01 0.01 462 0 462
1-Jan-00 8:30 0.02 0.01 0.01 479.7 0 479.7
1-Jan-00 8:40 0.02 0.01 0.01 497.6 0 497.6
1-Jan-00 8:50 0.02 0.01 0.02 515.6 0 515.6
1-Jan-00 9:00 0.02 0.01 0.02 533.7 0 533.7
1-Jan-00 9:10 0.02 0.01 0.02 551.8 0 551.8
1-Jan-00 9:20 0.03 0.01 0.02 570 0 570
1-Jan-00 9:30 0.03 0.01 0.02 588.3 0 588.3
1-Jan-00 9:40 0.03 0.01 0.02 606.7 0 606.7
1-Jan-00 9:50 0.03 0.01 0.02 625.3 0 625.3
1-Jan-00 10:00 0.03 0.01 0.02 644.2 0 644.2
1-Jan-00 10:10 0.03 0.01 0.02 663.3 0 663.3
1-Jan-00 10:20 0.03 0.01 0.02 682.8 0 682.8
1-Jan-00 10:30 0.03 0.01 0.02 702.9 0 702.9
1-Jan-00 10:40 0.03 0.01 0.02 723.6 0 723.6
1-Jan-00 10:50 0.03 0.01 0.02 745 0 745
1-Jan-00 11:00 0.03 0.01 0.02 767 0 767
1-Jan-00 11:10 0.03 0.01 0.02 789.6 0 789.6
1-Jan-00 11:20 0.03 0.01 0.02 812.9 0f 8129
1-Jan-00 11:30 0.03 0.01 0.02 836.6 0 836.6
1-Jan-00 11:40 0.03 0.01 0.02 860.8 0 860.8
1-Jan-00 11:50 0.03 0.01 0.02 885.4 0 885.4
1-Jan-00 12:00 0.03 0.01 0.03 910.4 0 910.4
1-Jan-00 12:10 0.03 0.01 0.02 935.3 0 935.3
1-Jan-00 12:20 0.03 0.01 0.02 959.4 0 959.4
1-Jan-00 12:30 0.03 0.01 0.03 982.4 0 982.4
1-Jan-00 12:40 0.03 0.01 0.03 1003.5 0 1003.5
1-Jan-00 12:50 0.03 0.01 0.03 1022.4 0 1022.4
1-Jan-00 13:00 0.04 0.01 0.03 1040.6 0 1040.6
1-Jan-00 13:10 0.04 0.01 0.03 1059.4 0 1059.4
1-Jan-00 13:20 0.04 0.01 0.03 1079.6 0 1079.6
1-Jan-00 13:30 0.04 0.01 0.03 1102.5 0 1102.5
1-Jan-00 13:40 0.04 0.01 0.03 1128.8 0 1128.8
1-Jan-00 13:50 0.04 0.01 0.04 1159.1 0 1159.1
1-Jan-00 14:00 0.04 0.01 0.04 1194.2 0 1194.2
1-Jan-00 14:10 0.05 0.01 0.04 1235.1 0 1235.1
1-Jan-00 14:20 0.056 0.01 0.04 1283.1 0 1283.1
1-Jan-00 14:30 0.06 0.01 0.05 1339.4 0 1339.4
1-Jan-00 14:40 0.06 0.01 0.05 1405.6 0 1405.6
1-Jan-00 14:50 0.06 0.01 0.05 1482.6 0 1482.6
1-Jan-00 15:00 0.07 0.01 0.06 1569.9 0 1569.9
1-Jan-00 15:10 0.08 0.01 0.06 1667.8 0 1667.8
1-Jan-00 15:20 0.08 0.01 0.07 1778.1 0 17781
1-Jan-00 15:30 0.12 0.02 0.1 1909.2 0 1909.2
1-Jan-00 15:40 0.13 0.02 0.11 2071 0 2071
1-Jan-00 15:50 0.15 0.02 0.13 22754 0 2275.4
1-Jan-00 16:00 0.21 0.02 0.19 2548.7 0 2548.7
1-Jan-00 16:10 0.75 0.06 0.69 3036.3 0 3036.3
1-Jan-00 16:20 0.14 0.01 0.13 3721.4 0] 37214

0.09 0.01 0.08 4565.6 0 4565.6

1-Jan-00
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1-Jan-00 16:40 0.07 0 0.07 5563.7 0 5663.7
1-Jan-00 16:50 0.06 0 0.06 6463.4 0 6463.4
1-Jan-00 17:00 0.05 0 0.05 6995.4 0 6995.4
1-Jan-00 17:10 0.04 0 0.04 7141.4 0 71414
1-Jan-00 17:20 0.04 0 0.04 6997.6 0 6997.6
1-Jan-00 17:30 0.04 0 0.04 6553.7 0 6553.7
1-Jan-00 17:40 0.04 0 0.03 5990.1 0 5990.1
1-Jan-00 17:50 0.03 0 0.03 5308.6 0 5308.6
1-Jan-00 18:00 0.03 0 0.03 4582.9 0 4582.9
1-Jan-00 18:10 0.03 0 0.03 3991.6 0 3991.6
1-Jan-00 18:20 0.03 0 0.03 3512.7 0 3512.7
1-Jan-00 18:30 0.03 0 0.03 3121.3 0 3121.3
1-Jan-00 18:40 0.03 0 0.03 2786.7 0 2786.7
1-Jan-00 18:50 0.03 0 0.03 2504.3 0 2504.3
1-Jan-00 19:00 0.03[ 0 0.03 2270.6 0 2270.6
1-Jan-00 19:10 0.03 0 0.03 2077.7 0 2077.7
1-Jan-00 19:20 0.03 0 0.03 1918.5 0 1918.5
1-Jan-00 19:30 0.03 0 0.02 1784.1 0 1784.1
1-Jan-00 19:40 0.02 0 0.02 1668.8 0 1668.8
1-Jan-00 19:50 0.02 0 0.02 1673.1 0 1573.1
1-Jan-00 20:00 0.02 0 0.02 1490.9 0 1490.9
1-Jan-00 20:10 0.02 0 0.02 1417.1 0 1417.1
1-Jan-00 20:20 0.02 0 0.02 1352.1 0 1352.1
1-Jan-00 20:30 0.02 0 0.02 1294.7 0 1294.7
1-Jan-00 20:40 0.02 0 0.02 1243.2 0 1243.2
1-Jan-00 20:50 0.02 0 0.02 1197 0 1197
1-Jan-00 21:00 0.02 0 0.02 1156.3 0 1156.3
1-Jan-00 21:10 0.02 0 0.02 1118.1 0 1118.1
1-Jan-00 21:20 0.02 0 0.02 1082 0 1082
1-Jan-00 21:30 0.02 0 0.02 1048.5 0 1048.5
1-Jan-00 21:40 0.02 0 0.02 1017.7 0 1017.7
1-Jan-00 21:50 0.02 0 0.02 989.3 0 989.3
1-Jan-00 22:00 0.02 0 0.02 963 0 963
1-Jan-00 22:10 0.02 0 0.02 941.4 0 941.4
1-Jan-00 22:20 0.02 0 0.02 922.4 0 922.4
1-Jan-00 22:30 0.02 0 0.02 904.5 0 904.5
1-Jan-00 22:40 0.02 0 0.02 887.7 0 887.7
1-Jan-00 22:50 0.02 0 0.02 871.7 0 871.7
1-Jan-00 23:00 0.02 0 0.02 856.2 0 856.2
1-Jan-00 2310 0.02 0 0.02 841.7 0 841.7
1-Jan-00 23:20 0.02 0 0.02 827.9 0 827.9
1-Jan-00 23:30 0.02 0 0.02 814.6 0 814.6
1-Jan-00 23:40 0.02 0 0.02 801.9 0 801.9
1-Jan-00 23:50 0.02 0 0.02 789.5 0 789.5
2-Jan-00 0:00 0.02 0 0.02 777.6 0 777.6
2-Jan-00 0:10 0.02 0 0.02 766.1 0 766.1
2-Jan-00 0:20 0 0 0 750.8 0 750.8
2-Jan-00 0:30 0 0 0 728.3 0 728.3
2-Jan-00 0:40 0 0 0 695.1 0 695.1
2-Jan-00 0:50 0 0 0 646.4 0 646.4
2-Jan-00 1:00 0 0 0 582.3 0 582.3
2-Jan-00 1:10 0 0 0 509 0 509
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2-Jan-00 1:20 0 0 0 433.3 0 433.3
2-Jan-00 1:30 0 0 0 3569.2 0 3569.2
2-Jan-00 1:40 0 0 0 292 0 292
2-Jan-00 1:50 0 0 0 232.9 0 232.9
2-Jan-00 2:00 0 0 0 184 0 184
2-Jan-00 2:10 0 0 0 146.4 0 146.4
2-Jan-00 2:20 0 0 0 117 0 117
2-Jan-00 2:30 0 0 0 93.6 0 93.6
2-Jan-00 2:40 0 0 0 74.6 0 74.6
2-Jan-00 2:50 0 0 0 59.4 0 59.4
2-Jan-00 3:00 0 0 0 47.2 0 47.2
2-Jan-00 3:10 0 0 0 37.5 0 37.5
2-Jan-00 3:20 0 0 0 29.8 0 29.8
2-Jan-00 3:30 0 0 0 23.6 0 23.6
2-Jan-00 3:40 0 0 0 18.6 0 18.6
2-Jan-00 3:50 0 0 0 14.7 0 14.7
2-Jan-00 4:00 0 0 0 11.6 0 11.6
2-Jan-00 4:10 0 0 0 9.1 0 9.1
2-Jan-00 4:20 0 0 0 7.1 0 7.1
2-Jan-00 4:30 0 0 0 5.5 0 55
2-Jan-00 4:40 0 0 0 4.2 0 4.2
2-Jan-00 4:50 0 0 0 3.2 0 3.2
2-Jan-00 5:00 0 0 0 2.4 0 24
2-Jan-00 5:10 0 0 0 1.7 0 1.7
2-Jan-00 5:20 0 0 0 1.1 0 1.1
2-Jan-00 5:30 0 0 0 0.7 0 0.7
2-Jan-00 5:40 0 0 0 0.4 0 0.4
2-Jan-00 5:50 0 0 0 0.2 0 0.2
2-Jan-00 6:00 0 0 0 0 0 0
2-Jan-00 6:10 0 0 0 0 0 0
2-Jan-00 6:20 0 0 0 0 0 0
2-Jan-00 6:30 0 0 0 0 0 0
2-Jan-00 6:40 0 0 0 0 0 0
2-Jan-00 6:50 0 0 0 0 0 0
2-Jan-00 7:00 0 0 0 0 0 0
2-Jan-00 7:10 0 0 0 0 0 0
2-Jan-00 7:20 0 0 0 0 0 0
2-Jan-00 7:30 0 0 0 0 0 0
2-Jan-00 7:40 0 0 0 0 0 0
2-Jan-00 7:50 0 0 0 0 0 0
2-Jan-00 8:00 0 0 0 0 0 0
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APPENDIX 2

Horse Ranch Creek Watershed: Land Cover, Land Use, and Soil
Type Exhibits
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APPENDIX 3

Existing Conditions HEC-RAS Input Data
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