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INTRODUCTION

Rick Engineering Company conducted a detailed hydrologic and hydraulic study under the
direction of the City of Encinitas (City) to analyze inundation of City streets and private
properties in Leucadia during varying return frequency storm events. The June 14, 2004 report
titled, “Hydrologic and Hydraulic Study for Ieucadia Drainage Improvement Alternatives,”
presents several solutions to improve drainage within the Leucadia area. The findings of this
report were presented to Encinitas City Council on June 16, 2004. Subsequently, Rick
Enginecering Company was contracted to analyze additional drainage improvement alternatives
as well as provide supplemental information for the previously analyzed alternatives at the
request of City Council. This report presents the additional analyses and information described
below, and is an addendum to the June 2004 report. The contents of this report were presented at

the City Council meeting on November 16, 2004.

Additional Alternatives

. Alternative 4: Construct a 10-year storm drain facility along Highway 101

. Alternative 5: Construct a storm drain outfall from Leucadia Park to Beacons
Beach in combination with grading a portion of Highway 101 (Construct both
Alternatives 1 and 2¢ from the June 2004 report)

Supplemental Information

. Floodplain and photo-simulation exhibits for Alternative 1
. Cost estimate for Alternative 3 assuming 3-phase construction
. Impact of Alternatives 2 and 5 to existing trees along Highway 101

. Cistern Analysis

. Infiltration System
. Quantify parcels removed from 10-year and 100-year floodplains for each
alternative
. Summary table of benefits and costs for each alternative
Prepared By: DCB:KH:nd/Report/14413.005
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ADDITIONAL ALTERNATIVES
Alternative 4: Construct 10-year Storm Drain Facility

Construct an underground storm drain system along Highway 101 with the capacity to convey
the peak flow rate from the 10-year frequency storm event. This option includes the utilization
of the existing 24 storm drain as a low flow system discharging to the detention basins located
north of La Costa Avenue to preserve water quality benefits. This storm drain system would
remove the 10-year floodplain from the study area because storm runoff would be conveyed in
the storm drain system, however runoff exceeding the 10-year storm would be conveyed

overland along Hwy 101 and outlet to the NCTD right-of-way as it does today.

Environmental permitting of the outlet has not been investigated but is expected to present a

significant challenge in the feasibility of this project.

Hydrologic analyses for Alternative 4 included preparation of the following HEC-1 models:

. 10-year undetained HEC-1 model to determine peak discharge rates within each
drainage basin and preliminary pipe sizes. A copy of the HEC-1 is provided in
Appendix B of the June 2004 report.

. 100-year detained HEC-1 model diverting the 10-year flow rate into the storm
drain system. The peak flow rates calculated in this model were used in the HEC-
RAS model to determine floodplain elevations. A copy of the Alternative 4 100-
year HEC-1 is provided in Attachment 1 of this addendum.

Normal depth calculations were performed to determine preliminary required pipe sizes for both
the main storm drain line and the tributary lateral lines using Manning’s equation. A hydraulic
model of the main storm drain line was created in WSPGW to confirm the capacity requirements
for the storm drain system. The WSPGW model verified that the proposed pipe sizes have the
capacity to convey the peak runoff from the 10-year storm event. However, further analyses and

design is required if this alternative is selected.

Prepared By: DCB:KH:nd/Report/14413.005
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Flooding patterns including floodplain elevations were determined using HEC-RAS. A copy of
the Alternative 4 100-year HEC-RAS 1s provided in Attachment 2 of this addendum. Refer to the
HEC-RAS Workmap in Map Pocket 1 in the June 2004 report for the locations of the cross-

sections.

Preliminary results show a 3.5-foot diameter pipe at the upstream end of the watershed near Basil
Street, transitioning to a 5-foot diameter pipe at the outlet into the lagoon is required to convey
the 10-year storm event peak discharge within the storm drain system. Preliminary storm drain

pipe sizes are presented in Table 1 shown below.

Table 1. 10-Y ear Capacity Storm Drain System Pipe Sizes

BASIN® PEAI& Q |DIAMETER
(cfs ) (FT)
3 11 35
4 48 4
5 57 4
7 79 4
8 83 4
9A 91 45
9 105 4.5
9B 115 5
10 117 5
11 136 5

* Only basins along Highway 101 were included in analysis.
*# cubic feet per second

Alternative 4 removes approximately 10 parcels from the 100-year floodplain and 116 parcels
from the 10-year floodplain. The implementation of Alternative 4 reduces existing 100-year
floodplain water surface elevations a maximum of 0.4 feet. Table 2 presents a summary of the

100-year floodplain elevations. Exhibit 1 shows the existing and proposed 100-year floodplains.
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Table 2. 100-year Floodplain Elevations for Existing Condition and Alternative 4

HEC-RAS | EXISTING
FLOW |DRAINAGE| HIGHWAY 101 | CROSS- HWY 101 ALT. 4
DIRECTION| BASIN |CROSS-STREET| SECTION | 100-YEAR WSEL (ft)
NO. WSEL (ft)

11 LA COSTA 30 471 46.9
MOORGATE 35 50.6 50.5
% 40 547 54.5
= BISHOPSGATE 45 55.4 551
= 50 554 551
Z 10 GRANDVIEW 55 555 552
% 9B AVOCADO 60 55.5 552
A EDGEBURT 65 555 552
A RANGE 70 555 552
A 9 JUPITER 75 55.6 552
A 80 556 552
; W. JASON 85 55.6 552
; 9A PHOEBE 90 55.6 552
| W. GLAUCUS 95 55.6 552
§ 100 558 556
! 8 DIANA 105 56.0 55.8
i 110 56.1 558
i 115 56.1 558
= 7 JASPER 120 56.1 55.8
= 125 56.1 55.8
= 130 56.1 55.8
é 135 56.1 55.8
LEUCADIA 140 56.1 55.8

Estimated Cost: 818-22 million for tunneling technologies

§36 million for conventional methods
(Separate cost estimates prepared by Haley & Aldrich [Attachment 6 - dated August 13, 2004]
and Rick Engineering Company [Attachment 5])

Haley & Aldrich prepared a preliminary geotechnical feasibility study to evaluate trenchless
techniques for storm drain pipeline installation, which included the recommendation of using
TBM methods. Costs include equipment mobilization, excavation and spoils disposal, casing or
initial tunnel support, shaft construction, grouting, final product pipe, gaskets and fittings, 11

cleanout structures, and 35% design cost.
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Alternative 3: Leucadia Park Overflow and Re-grade a Portion of Hwy 101

Construct an overflow storm drain system to collect runoff from the upper watershed (Basins 1,
2, 3,4, 5, and 7) at Leucadia Park and re-grade the northbound lanes of Highway 101 from
approximately Jupiter Street to Moorgate Road (approximately 3,170 linear feet). This
alternative is essentially a combination of Alternative 1 and Alterative 2, Option C, both of

which are outlined in the June 2004 report.

In the upper portion of the watershed, storm runoff would be diverted from the main storm drain
system at Leucadia Park to an overflow system that would extend from the park through the
bluffs at Beacons Beach. Runoff would be conveyed to Leucadia Park through the existing
storm drain system and via overland flow. Since the existing storm drain system does not have
capacity to convey runoff from storms greater than an estimated 5-year frequency, this
alternative would only function efficiently if the storm drain system upstream of the diversion
were upsized. If the storm drain system is not upsized, flooding patterns similar to the existing
condition would continue because runoff would have to pond until it reached elevations high

enough to allow it to pass from sump to sump until reaching the park.

Hydrologic analyses for Alternative 5 included preparation of two HEC-1 models: a 10-year
HEC-1 and a 100-year HEC-1 that modeled Basins 9B, 10, and 11 undetained (due to proposed
grading of Hwy 101) and modeled all basins upstream as detained, to determine peak discharge
rates within each drainage basin for use in the HEC-RAS. Copies of the HEC-1 analyses are
provided in Attachment 3 of this addendum.

Flooding patterns including floodplain elevations were determined using HEC-RAS. Copies of
the Alternative 5, 10-vear and 100-year HEC-RAS analyses are provided in Attachment 4 of this
addendum. Refer to the HEC-RAS Workmap in Map Pocket 1 in the June 2004 report for the

locations of the cross-sections.

Alternative 5 removes approximately 87 parcels from the 10-year floodplain and 47 parcels from
the 100-year floodplain. Alternative 5 reduces existing 10- and 100-year floodplain water surface

elevations by a maximum of 3.7 feet and 2.2 feet, respectively. Tables 3 and 4 present a

Prepared By: DCB:KH:nd/Report/14413.005
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summary of the 10- and 100-year floodplain elevations for Alternative 5, respectively. Exhibit 2
shows the existing and proposed 10-year and 100-year floodplains.

Table 3. 10-year Floodplain Elevations for Existing Condition and Alternative S

HEC-RAS | EXISTING
FLOW |DRAINAGE| HIGHHWAY 101 | CROSS- HWY 101 ALT. S
DIRECTION| BASIN |CROSS-STREET| SECTION | 10-YEAR WSEL (ft)
NO. WSEL (ft)
11 LA COSTA 30 46.3 46.3
MOORGATE 35 49.7 49.9
5 40 53.7 51.0
i BISHOPSGATE 45 54.0 51.4
g 50 53.9 51.8
z. 10 GRANDVIEW 55 54.1 52.1
% 9B AVOCADO 60 54.1 52.3
S EDGEBURT 65 54.2 52.6
A RANGE 70 54.4 52.9
ﬁ 9 JUPITER 75 54.6 53.4
A S0 54.6 53.4
] W. JASON 85 54.6 53.4
§ 9A PHOEBE 90 54.6 53.8
; W. GLAUCUS 95 54.6 54.5
i 100 553 553
§ 3 DIANA 105 55.3 55.4
| 110 553 554
i 115 553 554
%' 7 JASPER 120 55.3 55.4
5 125 55.3 55.4
= 130 553 554
£ 135 55.3 55.4
P LEUCADIA 140 55.3 55.4
Prepared By: DCB:KH:nd/Report/14413.005
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Table 4. 100-year Floodplain Elevations for Existing Condition and Alternative 3

HEC-RAS | EXISTING
FLOW |DRAINAGE| HIGHWAY 101 | CROSS- HWY 101 ALT. 5
DIRECTION| BASIN |CROSS-STREET| SECTION | 100-YEAR WSEL (ft)
NO. WSEL (ft)

11 LA COSTA 30 471 471
MOORGATE 35 50.6 513
% 40 547 526
= BISHOPSGATE 45 55.4 532
= 50 554 534
Z 10 GRANDVIEW 55 555 54.0
% 9B AVOCADO 60 55.5 54.1
A EDGEBURT 65 555 543
A RANGE 70 555 54.4
A 9 JUPITER 75 55.6 54.8
A 80 556 549
; W. JASON 85 55.6 549
; 9A PHOEBE 90 55.6 54.9
| W. GLAUCUS 95 55.6 549
§ 100 558 559
! 8 DIANA 105 56.0 56.0
i 110 56.1 56.0
i 115 56.1 56.0
= 7 JASPER 120 56.1 56.0
= 125 56.1 56.0
= 130 56.1 56.0
é 135 56.1 56.0
LEUCADIA 140 56.1 56.0

Estimated Cost: 81.5 — 82 million for conventional tunneling (recommended)

84.5 million for regrading Hwy 101

These costs include 35% for design. Excluded are costs associated with the improvements to the

storm drain system necessary to convey the 10-year flow to L.eucadia Park.

(Separate cost estimates prepared by Haley & Aldrich [dated June 8, 2004, Attachment 6] and
Rick Engineering Company [Attachment 5])
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SUPPLEMENTAL INFORMATION

Floodplain Exhibit for Alternative 1

Alternative 1 proposes the construction of an overflow storm drain system to collect runoff from
the upper watershed at Leucadia Park, where the runoff would be diverted from the main storm
drain line to an overflow system that would discharge over the bluffs at Beacons Beach. The
overflow could potentially divert up to 90% of the 10-year runoff and relieve the downstream
main storm drain system during smaller storms. It would also eliminate the necessity for
pumping at Leucadia Park during storm events smaller than 10-year frequency, which includes
the types of storms frequently experienced in Encinitas. This alternative would improve flooding
conditions in the upper basins and do little to nothing for the downstream basins. The overflow
system is not expected to significantly reduce 100-year floodplain elevations, or affect the size of
pipes or cost of installing the ultimate 100-year storm drain system. Exhibit 3 shows the 10-year

and 100-year floodplains for Alternative 1.

An example of the proposed outlet structure was created and superimposed on a photograph of
Beacons Beach to show generally what aesthetic impact the structure would have to the

beachfront. The photo-simulation of the Beacons Beach outlet structure is shown on Exhibit 4.
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Cost Estimate for Alternative 3 Assuming 3-Phase Construction

A cost estimate was prepared for constructing the 100-year ultimate storm drain system along
Highway 101 in three separate construction periods to spread the cost out over several years.
Cost estimates to construct the ultimate storm drain system in one phase, as well as estimated
construction costs for three separate phases are summarized below in Table 5. Because the
ultimate phased construction schedule is unknown at this time, no consideration for time related

escalation was taken.

Table 5. 100-Year Cost Estimates for Phased Trenchless Construction Methods

Fstimated Cost’
Proposed Trenchless Method for Construction Estimated Cost’ 1:01'
100-Year Storm Event Performed Phased Construction
During One (August 13, 2004)
Mobilization
TBM only” $30 to 34 million $34 to 39 million
TBM and Shield Tunnel’ $31 to 35 million $35 to 41 million
Conventional Methods® $40 million $42 million

1. Estimated costs include equipment mobilization, excavation and spoils disposal, casing or nitial tunnel
support, shaft construction, grouting, final product pipe, gaskets and fittings, 11 cleanout structures, and
35% for design costs.

2. Cost estimate prepared by Haley & Aldrich {Attachment 6)

3. Cost estimate prepared by Rick Engineering Company (Attachment 5)

As the above table indicates, the cost associated with phased construction is significantly more
expensive than the cost associated with construction performed during one mobilization.
However, factors such as inflation, depreciation of equipment, and financing costs may make

phased construction more cost effective or feasible over time.

Impact of Alternatives 2 and 3 to Existing Trees Along Highway 101

Grading activities associated with Alternatives 2 and 5 require the removal or relocation (if
possible) of several established trees, some of which are large and highly unstable eucalyptus
trees. Construction of these alternatives involves grading within the median and Highway 101
right-of-way cast of the traffic lanes. An arborist report titled “Assessment of Trees in the
Highway 101 Right-Of-Way,” dated October 7, 2002, was prepared by Michael T. Mahoney.
This report was referenced to determine the impact to trees within the right-of-way of Highway

101 for cach of the grading alternatives (Alternatives 2 and 5).

Prepared By: DCB:KH:nd/Report/14413.005
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The arborist report summarizes recommendations to mitigate concern for the stability of 278
trees of various species. The trees are located in the public right-of-way along Highway 101
between La Costa Avenue and A Street. Many are large and mature eucalyptus trees that have
suffered injury due to encroachments onto adjacent roadways. Trees are recommended for
removal based on their instability. Factors that determine a tree’s stability include anchoring
capacity, load bearing and leverage, canopy density, and other conditions and combination of
conditions. The report recommends the removal of 32 large trees and 9 smaller trees that are
either dead, damaged, or defective. Table 6 presents a summary of the number of trees to be
removed or relocated for each grading alternative. The table also summarizes the percentage of
those trees to be removed or relocated that were previously recommended for removal by the

arborist report.

Table 6. Trees to be Removed/Relocated by Various Grading Alternatives

Percent of Number
Number of Trees io be Number of Trees of Trees to be
Recommended for Removed/Relocated
Removed/Relocated by .
. . Removal by Arborist | that are Recommended
Grading Alternative
Report for Removal by
Arborist Report
Alternative 2
Option A 20 5 25%
Option B 44 6 14%
Option C 134 24 18%
Alternative S 134 24 18%
(Grading Option 2¢)

Cistern Analysis

Some Leucadia residents have expressed interest in the use of cisterns to contain the 100-year
flood instead of constructing a 100-year capacity storm drain system. Cisterns are typically used
to collect runoff from rooftops into one or more barrels, where it is stored and used as needed to

irrigate landscape.

Since cisterns are most widely used as runoff collection systems for individual parcels, it is not
surprising that the size of one cistern to store runoff from a 100-year flood for a watershed of this

size would be prohibitively large. The dimensions of one cistern that would contain the total

Prepared By: DCB:KH:nd/Report/14413.005
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volume of runoff for a 100-year storm were calculated. This calculation is based on the 100-year,

24-hour precipitation data in the San Diego County Hydrology Manual and uses the following

assumptions:
. Precipitation = 47,
. Area of the watershed = 0.86 mi’,

. Runoff coefficient = 0.65 (65% of rainfall becomes runoff, 35% of rainfall
infiltrates),
. Assumes capture and containment of all runoff — if all of the runoff is not

captured there would still be flooding in Leucadia.

Volume = Precipitation * Runoff Coefficient * Arca
Volume = (47)(0.65)(0.86 mi’)
Volume = 5,194,675 ft’ or approximately 39 million gallons

Dimensions of one cistern = height * width * length
Dimensions of one cistern = Volume

Assume height = 8°, width = 80°, Volume = 5,194,675 ft?
Find length

Volume = (8" )80 )(length)
Length = 5,194,675/[(8")(807)]
Length = 8117 ft, or 1.5 mi.

Dimensions = 8-ft. deep x 8-ft. wide x 1.5-mi. long

The use of one cistern (or many cisterns) to contain the runoff from the 100-year, 24-hour storm
1s not a feasible flood control structure. Rick Engineering Company has not analyzed in detail the
feasibility of using cisterns to contain smaller, more frequent events (less than 2-year). However,
based on preliminary investigation there are several obstacles concerning the logistics of using

cisterns including:

. Mobilization of large tanks — the tanks are normally scheduled for delivery in
advance, not in emergency (flooding) situations

. Difficult negotiations with NCTD to place the tanks within their right-of-way

Prepared By: DCB:KH:nd/Report/14413.005
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. Mobilization of vactor trucks to pump runoff from flooded areas and dispose into
tanks

. Mobilization of vactor trucks to empty tanks after the storm. The tanks must be
emptied after each storm to be available for the next storm. With the rains
experienced in Leucadia this season there would be a constant effort to empty the
tanks.

. Disposal of water in filled tanks after the storm — once the water is contained it
either has to be pumped into the sanitary sewer or environmental permits must be

obtained to pump it into the lagoon

. Removal of tanks after each storm
. Each mobilization requires availability of personnel
. Significant costs would be incurred with each storm that includes tank rental,

personnel, pumping costs, disposal costs, etc.

The City of Encinitas has implemented an emergency response program to address the small,
frequent storm events. This program, combined with upgrades to the existing storm drain system,
has proven to protect the residents in Leucadia from structural damage due to flooding in the
2004-2005 rainy season to date. The use of cisterns as a short-term solution would be more

costly and inefficient than the current program.

Infiltration System

Implementation of an infiltration system to address flooding issues in Leucadia was considered
but not analyzed. Infiltration is the downward entry of water into the surface of the soil,
commonly used in hydrology to denote the flow of water into soil material. The system would
consist of large underground containment structures that would allow runoff to infiltrate into the
soil. There has previously been concern expressed by residents living along the coastal bluffs
about infiltration causing bluff failures. While studies have indicated that this is not the case with
natural infiltration, it may be difficult to make a definitive assessment about this concern relative
to large scale induced infiltration. Due to these concerns, implementation of an infiltration

system was eliminated from further analysis.
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Quantify Parcels Removed from 10-year and 100-year Floodplains for Fach Alternative

Various drainage improvement alternatives are proposed in Leucadia in the City of Encinitas to
relieve flooding in the area. Only Alternative 3 removes all parcels from the 100-year floodplain,
however, floodplain depths are reduced in the other alternatives. The number of parcels removed
from the 10- and 100-year floodplains for each of the proposed alternatives is summarized below

in Tables 7 and 8.

Table 7. Number of Parcels Removed from the 10-year Floodplain

Rick Engincering Company — Water Resources Division
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10-Year Study
Existin Approximate
Alternative Parcels ign RI;?;:;?: d RE;;cifllisllg OI/;:]:?;.‘S:LS Rlzdpuction in
Floodplain Flood Depth (It)
Alt1 116 69 47 60% 1.5
Alt 2 — Option A 116 0 116 0% 1.1
Alt 2 — Option B 116 2 114 2% 23
Alt 2 — Option C 116 18 98 16% 2.7
Alt3 116 116 0 100% N/A
Alt 4 116 116 0 100% N/A
Alt 5 116 87 29 75% 37
Table 8. Number of Parcels Removed from the 100-year Iloodplain
100-Year Study
Existin Approximate
Alternative Parcels 1gn Parcels Removed Rf:g;ilii]g ‘VRoeIl:?J‘szs R[:guction in
Floodplain Flood Depth (ft)
Alt1 152 5 147 3% 0.1
Alt 2 — Option A 152 25 127 16% 1.1
Alt 2 — Option B 152 28 124 18% 2.1
Alt 2 — Option C 152 43 109 28% 2.2
Alt3 152 152 0 100% N/A
Alt 4 152 10 142 7% 0.4
Alt 5 152 47 105 31% 2.2
Prepared By: DCB:KH:nd/Report/14413.005
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Summary Table of Benefits and Costs for FEach Alternative

Table 9 shows the number of parcels removed from the 10-year and 100-year floodplains, the

percent of parcels removed from the 10-year and 100-year floodplains, the floodplain depth

reduction, and the cost estimate for each alternative.

Table 9. Summary of Benefits and Costs for Each Alternative

%

%

Existing Existing Approximate
Parcels in Parcels Parcels in Parcels Reduction in
Alternative Removed Removed Cost Estimate
10-year 10-year 100-year 100-year Flood Depth
Floodplain Storm Floodplain Storm 100-vear (ft)
Alt 1 0 0
Leucadia Overflow 116 60% 152 3% 0.1 $1.5-825M
Alt 2 — Option A o o
NCTD Grading 116 0% 152 16% 1.1 1M
Alt 2 — Option B o o
Hwy 101 Grading 116 2% 152 18% 2.1 $3.5M
Alt 2 — Option C 0 o
Hwy 101 Grading 116 16% 152 28% 22 $45M
$30-34 M
(tunneling methods)
$34-39 M
Alt 3 -
100-yr Storm Drain 116 100% 152 100% N/A (3'pha§25“&nehng)
System {conventional methods)
$42 M
{(3-phase conventional)
$18-22M
Alt 4 . 0 0 (tunneling methods)
10-yr Storm Drain 116 100% 152 7% 0.4 $36 M
System (conventional methods)
Alt 5 0 0
Alt 1+ Alt 2 Option C 116 75% 152 31% 2.2 $6- 87 M
Prepared By: DCB:KH:nd/Report/14413.005
Rick Engincering Company — Water Resources Division 18 1-28-05




RECOMMENDATIONS

Based on the analyses of the hydrologic and hydraulic characteristics of the .eucadia area, Rick
Engineering Company recommends proceeding with the design of Alternative 3, construction of
a 100-year capacity storm drain system, which was described in the June 2004 report. Although
other alternatives would provide flooding relief for some residents during small, frequent storm
events, they do not provide equal protection to the entire area affected by flooding. In addition,
new development and redevelopment projects within the City of Encinitas are required to design
the finished floor elevations of insurable structures above the 100-year floodplain elevation
(where applicable), in accordance with Federal Management Flood Agency’s (FEMA)
requirement. Not only is construction of any other alternative costly, it would not adequately
protect Leucadia from flooding during the 100-year flood and would be considered a ““short-

term” solution.

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engincering Company — Water Resources Division 19 1-28-05



ATTACHMENT 1

ALTERNATIVE 4
100-YEAR HEC-1 ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ATTACHMENT 2

ALTERNATIVE 4
100-YEAR HEC-RAS ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ATTACHMENT 3

ALTERNATIVE S
10-YEAR AND 100-YEAR
HEC-1 ANALYSES

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ALTERNATIVE 3
10-YEAR HEC-1 ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ALTERNATIVE 3
100-YEAR HEC-1 ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ATTACHMENT 4

ALTERNATIVE S
10-YEAR AND 100-YEAR
HEC-RAS ANALYSES

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ALTERNATIVE 3
10-YEAR HEC-RAS ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ALTERNATIVE 3
100-YEAR HEC-RAS ANALYSIS

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ATTACHMENT 5

RICK ENGINEERING COMPANY
COST ESTIMATES FOR
ALTERNATIVE 3 — PHASED CONSTRUCTION
AND ALTERNATIVE 4

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



ATTACHMENT 6

HALEY & ALDRICH COST ESTIMATES:
JUNE 8, 2004
AUGUST 13, 2004

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



HALEY & ALDRICH COST ESTIMATE — JUNE 8, 2004
“GEOTECHNICAL FEASIBILITY STUDY”

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



HALEY & ALDRICH COST ESTIMATE — AUGUST 13, 2004
“SUPPLEMENTAL GEOTECHNICAL FEASIBILITY STUDY”

Prepared By: DCB:KH:nd/Report/14413.005
Rick Engineering Company — Water Resources Division 1-28-05



~ ATTACHMENT1

 ALTERNATIVE4

 100-YEAR HEC-1 ANALYSIS

Prepared By: : ,
Rick Engineering Compan

y — Water Resources Division

DCB-KHmnd/Report/14

413.005
1-28-05
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 . ' * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.1 * * 609 SECOND STREET
* * . * DAVIS, CALIFORNIA 95616
* RUN DATE 17AUGO4 TIME 14:40:45 * * (916) 756-1104
* * *
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECL1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE

ID....... l....... 2....... 3. 4.0, S.o.e 6. Toveinn, 8....... 9...... 10
*DIAGRAM

ID ek dedede e e e ek ek ek kK RN Rk kA ko kR kR ko kR k Rk Rk ko k ok ke kk ok ke

ID ENCINITAS COAST HWY 101 J-14413 7-13-04

ID SAME AS BELOW EXCPET 100-YEAR DETAINED

ID DIVERTED 10-YEAR STORM TO STORM DRAIN

ID CHANGED FILE NAME

ID FN: 100A4.HC1

ID dkkdkhhkdkdd ek hAhhhhkhk koA Ak bk ok drhkh ko kR ke k ko ARk r ke kh kK
ID ENCINITAS COAST HWY 101 J-14413 7-13-04
ID 100-YEAR UNDETAINED W/PIPE ROUTING BETWEEN BASINS

ID SAME AS BELOW BUT DIVERTED 10-YEAR STORM TO STORM DRAIN

ID CHANGED FILE NAME

ID FN: 100UDTDV.HC1

ID Fkdhdkdkhkhddehdhkhkhkkkdhhkdhhhkkhhkhkhhhhdrkhkhhkhkhkkkhkhkhhdkhrdkdkx
ID ENCINITAS COAST HWY 101 J-14413 5-27-04
ID  100-YEAR UNDETAINED W/PIPE ROUTING BETWEEN BASINS

ID  FN: 100UD.HCl

ID Thkhkdkkhkkhhhkhhhkkdhhdhokdkkhkkkhkdh kdehkdekhhdddkkhkhhdokkddhdh kg dokkw
ID ENCINITAS COAST HWY 101 J-14413 3-24-04
ID REMOVED STORAGE IN BASINS 1 &2

ID FN: 100UD.HC1

ID Thkkkkkkhhkdhhddkhh ok khk sk kA Ak k ke hkk ko kkhkkdk ok dok kdkwn
ID ENCINITAS COAST HWY 101 J-14413 1-08-04
ID SAME AS BELOW BUT CHANGED ROUTING TO MATCH DETAINED 100-YR
ID RUN (100DET3.HC1) BUT WITHOUT DETENTION

ID FN: 100UD.HC1

ID FkkdkkhkhhkdhkkhdhdhdekkhdhhkdhRdkdrddhhkkhhkkkrkhh kb kb hkkkkkkdkk*
ID ENCINITAS COAST HWY 101 J-14413 1-07-04
ID SAME AS BELOW BUT CHANGED PI CARDS (INCREASED BASIN AREA)
ID FN: 100R.HC1

ID ***********************************************************
ID ENCINITAS COAST HWY 101 J-14413 12/29/03
ID 100-YEAR RUN WITH BASIN AREAS EXTENDED TO THE RIDGE EAST OF
ID THE RR TRACKS. PI CARDS CHANGED FOR 100-YR BASED ON FN: E100.HCl
ID LAG AND CURVE NUMBERS CHANGED FOR 100-YEAR.

ID BASIN AREAS ALSO CHANGED FOR 7 THROUGH 11.

iDp Je e e ok de g e e e de de de ok e A de ke e e A sk e de g ke g ek e e ok ek ek ok ok ek kR ok ok ok ok W e e e ok ok e e kb
ID ENCINITAS COAST HWY 101

ID J-14413

ID SEPT 25, 2003

ID MODIFIED EXISTING RUN TO MODEL PROPOSED DETENTION OF BASINS
ID 1A, 1B, 1, 2, 3, 4, 5, 6, AND 8

ID DETENTION CARDS SA/SV, SQ, SE OBTAINED FROM FN: DSI_5R.HC1
ID *********i*************i**********************i*i**********
ID . ENCINITAS- COAST HIGHWAY 101

ID JOB # 14413

ID  09-12-03

ID MODIFIED PUMP Q TO 1.7 CFS, AND ROUTING OF BASINS 9A, 9B, AND 9
ID FROM PUMP STATION THROUGH 10" LATERAL, CONFLUENCING

ID WITH MAIN LINE AT AT CONNECTION 3 INSTEAD OF CONNECTION 2
ID ALSO CHANGED ROUTING THROUGH MAIN LINE FROM LINE G TO CONNECTION
ID 2, TO LINE G TO CONNECTION 3

ID Fkkkdhokhhvdehh kb bk kk ke kb ko khkkkk ok kkkkkk ko kdok wkkk
ID ENCINITAS- COAST HIGHWAY 101

ID JOB # 14413



HEC-1 INPUT PAGE 2

LINE ID....... 1....... 2.0, 3.0 4., 5....... 6. T 8....... 9. ... 10
55 ID 09-04-03
56 ID MODIFIED CURVE NUMBER AND REMOVED % IMPERVIQUS
57 D L T s e L]
58 ID ENCINITAS- COAST HIGHWAY 101
59 D JOB # 14413
60 Db 06-03-03
61 Ib POST-IMPROVEMENT (EXISTING) CONDITION FN: 101EX 5.HC1
62 ID 5-YEAR, 24-HR STORM EVENT
63 ID LAG CALCULATION ARE BASED OFF OF NRCS METHOD
64 ID AND ARE A FUNCTION OF RUNOFF COEF. AND VELOCITY
65 ID NESTED STORM PER COUNTY OF SAN DIEGC HYDROLOGY MANUAL
€6 ID COPYRIGHT 2003 RICK ENGINEERING COMPANY
67 ID 6HR RAINFALL IS 1.6 INCHES
68 ID 24HR RAINFALL IS 2.5 INCHES
€9 ID TOTAL BASIN AREA IS .5 SQUARE MILES

*%k% FREE *%%

70 IT 5 01JANSO 1200 300
71 I0 5
72 KK 1A
73 KO 0 o] o] 0 21
74 KM NESTED STORM PER COUNTY OF SAN DIEGO HYDROLOGY MANUAL
75 KM COPYRIGHT 2003 RICK ENGINEERING COMPANY
76 KM THE FOLLOWING IT CARD MUST BE USED IN YOUR DATA SET
77 KM IT S 01JANS0 1200 300
78 KM 6HR RAINFALL IS 2.5 INCHES
79 KM 24HR RAINFALL IS 4 INCHES
80 KM DAR30 = .989908
8l KM DAR60 = .95478
82 KM DAR180 = .99652
83 KM DAR360 = ,99739
84 KM DAR1440 = .99826
85 KM BASIN AREA IS .87 SQUARE MILES
86 IN 5 01JANSO 1200 300
87 PI .0047 .00473 .00474 .00476 .00477 .0047%9 .00481 .00483 .00484 .00486
88 PI .00488 .0049 .00491 .00494 .00495 .00497 .00499 .00501 .00502 .00505
89 PI .00506 .0050% .0051 .00513 .00514 .00517 .00518 .00521 .00522 .00525
90 PI .00527 .0053 .00531 .00534 .00536 .00539 .0054 .00543 .00545 .00548
921 PI .0055 .00553 .00554 .00558 .00559 .00563 .00565 .00568 .0057 .00573
92 PI .00575 .00579 .00581 .00584 .00586 .0059 .00592 .00596 .00598 .00602
93 PI .00604 .00608 .0061 .00614 .00616 .00621 .00623 .00627 .0063 .00634
94 PI .00636 .00641 .00643 .00648 .00651 .00656 .00658 .00663 .00666 .0067
95 PI .00674 .00679 .00682 .00688 .0069 .00696 .00659 .00705 .00708 .00714
96 PI .00717 .00724 .00727 .00733 .00737 .00743 .00747 .00754 .00758 .0076
97 PI .00768 .00776 .0078 .00788 .00792 .008 .00804 .00812 .00817 .00826
28 PI .0083 .0083% .00844 .00853 .00858 .00868 .00873 .00884 .00889 .009
929 PI .003806 .00917 .00923 .00935 .00941 .00954 .0096 .00973 .0098 .00994
100 PI .01001 .01016 .01024 .0103% .01047 .01064 .01072 .0109 .01099 .01118
101 PI .01127 .01147 .01158 .01244 .01255 .01278 -0129 .01315 .01328 .01355
102 PI .01369 .01398 .01414 .01446 .01462 .01497 .01515 .01553 .01573 .0161
103 PI .0l1638 .01684 .01709 .01761 .01789 .01848 .0188 .01956 .01992 .02069
104 PI .02111 .02201 .0225 .02357 .02415 .02544 .02616 .02777 .02867 .03072
105 PI .0319 .03466 .03629 .04117 .04353 .04959 .05361 .06433 .07327 .10759
106 PI .15159 .54336 .08629 .05863 .0463 .03812 .03321 .02965 .02693 .02478
107 PI .02302 .02155 .0203 .01913 .01818 .01735 .01661 .015%4 .01534 .01479



LINE

108
109
110
111
112
113

115
116
117
118
119
120

121
122
123
124
125
126

127
128
129
130

131

133
134
135
136

137
138
139
140
141
142

143
144
145
146

147
148
149

150
151
152
153
154

COMBINE BASINS 1A,

.01384
-01009
.00835

.0072
.00639
.00577
.00528
.00489

69

HEC-1 INPUT

.01342 .01303
.00987 .00967
.00821 .00808
.00711 .00702
.00632 .00625
.00572 ,00566
.00524 .0052
.00485 .00482

0 . 0

.00507 .00504
.00472 0
0 0

RUNOFF FROM BASIN 1A THROUGH BASIN 1 (ALONG HW 101)

STOR
0.02
5
2

74

-1
0.02 3225
10 15
1.5 1

0.0068
20 25
1 . 1.5

30 35

RUNOFF FROM BASIN 1B THROUGH BASIN 1 (ALONG ORPHEUS ST.)

STOR
0.02
5
2

-1
0.02 1125
10 15
1.5 1

20 25

30 35

RUNOFF FROM BASIN 1B THROUGH BASIN 1 (ALONG HW 101)

STOR
0.02
S
2

71

-1
0.02 1250

10 15
1.5 1

1B AND BASIN 1

100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN

ID....... 1
PI .01429
PI .01031
PI .00849
PI  .0073
PI .00646
PI .00582
PI .00533
PI .00492
PI 0
PI 0
BA 0.01
LS 0
UD  0.139
KK  RTIA
KM  ROUTE
RS 3
RC 0.02
RX 0
RY 2
KK 1B
BA 0.03
LS 0
UD  0.163
KK  RT1B
KM  ROUTE
RS 1
RC 0.02
RX 0
RY 2
KK  RT1B
KM  ROUTE
RS 1
RC 0.02
RX 0
RY 2
KK 1
BA 0.09
LS 0
UD  0.282
KK Q&l
KM

HC 3
KKQ1_inl101
KM

DT 10YR_SD
DI 0
DQ 0

15
15

70
15

.0105
.0086
.0074
.00653
.00588
.0053
.00496

PAGE 3



LINE

155
156
157
158
159
160

161
162
163
164

165

167

169
170
171
172

173
174
175
176
177
178

179
180
181
182

183
184
185

186
187
188
189
190

191
192
193
194
195
196
197

HEC-1 INPUT

PAGE

ID....... Toveenns 2.0 S IR Sevinnn. [ Teeeinn. S 9. ..., 10
KK DET_11A,1B

KM DETAIN RUNOFF FROM BASIN 1, 1B AND 1A

RS 1 STOR -1

sV 2.01 3.34 4.01 5.84 9.54 11.85
sQ 1 50 100 250 500 750
SE  68.47 69.39 69.85 70.76 71.75 72.27
KK 2

BA 0.06

LS 0 76

UD  0.145

KK Q&2

KM COMBINE BASIN 1A AND BASIN 1 WITH BASIN 2

HC 2

KKQ2_ in101

KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 19 130

DQ 0 19 19

KK DET 2

KM DETAIN BASINS 1A, 1 AND 2

RS 1 STOR -1

sv 2.17 4.58 5.69 7.93 10.6 13.16
sQ 1 50 100 250 500 750
SE 66.73 67.37 67.63 68.09 68.54 68.92
KK 6

BA 0.06

LS 0 81

UD  0.323

KK Qes

KM  COMBINE BASIN 1A,1B, 1 & 2 WITH BASIN 6

HC 2

KKQ6_in101

KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 16 250

DQ 0 16 16

KK DET_6

KO 0 0 0 0 21

KM DETAIN 6

RS 1 STOR -1

sv .02 .27 .43 .8 1.4 1.99
sQ 1 50 100 250 500 750
SE 64.16 65.03 65.31 65.81 66.38 66.85



LINE

198
199
200
201

202
203
204
205
206

207
208
209
210
211
212
213

214
215
216
217

218
219
220

221

223
224
225

226
227
228
229
230
231
232

233
234
235
236
237

238
239
240

HEC-1 INPUT PAGE

ID....... 1....... 2.0 3. 4o 5. ... 6.0 ... Tovennnn 8....... 9...... 10
KK B3

BA 0.02

LS 0 78

up 0.093

KKQ3_inlo1l

KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 11 30

DQ 4] 11 11

KK DET3

KM DETAIN BASIN 3

KO 0 0 0 0 21

RS 1 STOR -1

sv .46 .84 1.04 1.58 2.4 3.15
SQ 1 50 100 250 500 750

SE 59.68 60.38 60.70 61.45 62.34 63.05

KK B4

BA 0.02

LS 0 73

uD 0.072

KK 3+4

KM COMBINE BASIN 3 WITH BASIN 4
HC 2

KKQ4_inl01

KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 7 160

DQ 0 7 7

KK DET4

KM DETAIN BASIN 4

KO 0 0 0 0 21

RS 1 STOR -1

sV 3.27 4.48 5.05 6.36 8.01 9.4
SQ 1 50 100 250 500 750

SE 59.54 60.36 60.71 61.47 62.35 €3.05

KK BS

KM BASIN 5

BA 0.02

LS 0 77
UD 0.084

KK Q@5

KM COMBINE B4-BS
HC 2



HEC-1 INPUT PAGE 6

LINE ID....... lo...... 2.0, 3.0, 4., S..onaen (- 7o 8....... 9...... 10
241 KKQ5_inl101

242 KM 100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
243 DT 10YR SD

244 DI 0 9 190

245 DQ 0 9 9

246 KK DET5

247 KM DETAIN BASIN 5

248 KO 0 0 0 0 21

249 RS 1 STOR -1

250 sV 1.35 2.32 2.8 3.92 5.58 7.1
251 SQ 1 50 100 250 500 750
252 SE 57.76 58.39 58.64 59.17 59.81 60.31
253 KK B7

254 KM BASIN 7

255 BA 0.04

256 LS 0 75

257 UD 0.300

258 KK 5+7

259 KM COMBINE BASIN 5 WITH BASIN 7

260 HC 2

261 KKQ7_inl01l

262 KM 100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
263 DT 10YR_SD

264 DI 0 6 250

265 DO 0 6 6

266 KK Q@7

267 KM COMBINE 3,4,5,7 AND 1,2,6 (EAST OF TRACKS)
268 . HC 2

269 KK DET7

270 KM DETAIN AT BASIN 7

271 KO 0 o] 0 0 21

272 RS 1 STOR -1

273 sV 1.37 2.26 2.71 3.74 5.47 6.99
274 SQ 1 50 100 250 500 750
275 SE 55.22 55.79 56.03 56.49 57.15 57.66
276 KK B8

277 KM BASIN 8

278 BA 0.06

279 Ls 0 71

280 uD 0.090

281 KK Q@8

282 KM COMBINE ALL BASINS UP TO AND INCLUDING 8

283 HC 2



LINE

284
285
286
287
288

289
290
291
292
293
294
295

296
297
298
299
300

301
302
303

304
305
306
307
308

309
310
311
312
313
314
315

316
317
318
319
320

321
322
323

324
325
326
327
328

HEC-1 INPUT PAGE

KKQ8_in101
KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 4 300

DQ 0 4 4

KK DETS8

KM DETAIN BASIN 8

KO 0 0 0 0 21

RS 1 STOR -1

sv 0.72 1.44 1.79 2.6 3.97 5.1
sQ 1 50 100 250 500 750

SE 55.22 55.78 55.99 56.40 57.03 57.52

KK 9a

KM  BASIN 9A

BA 0.10

LS 0 71

UD  0.110

KK Qeoa ]

KM COMBINE ALL BASINS UP TO AND INCLUDING 9A
HC 2

KKQSA_inl01l
KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 8 405

DQ 0 8 8

KK DETO9A

KM DETAIN AT BASIN 9A

KO 0 0 0 0 21

RS 1 STOR -1

sv 1.31 3.19 4.13 6.62 10.46 13.34
SQ 1 50 100 250 500 750

SE 54.63 55.26 55.51 56.09 56.81 57.33

KK B9

KM BASIN 9

BA 0.10

Ls 0 73
uD 0.11

KK Q@9

KM COMBINE ALL BASINS UP TO AND INCLUDING 9
HC 2

KKQ9_in101

KM  100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN
DT 10YR_SD

DI 0 14 500

DQ 0 14 14



LINE

329
330
331
332
333
334
335

336
337
338
339
340

341
342
343

344
345
346
347
348

349
350
351
352
353
354
355

356
357
358
359
360

361
362
363

364
365
366
367
368

369
370
371
372
373
374

ID....... 1....... 2.0, 3
KK DET9

KM DETAIN AT BASIN 9

KO 0 0 0
RS 1 STOR -1
SV 2.1 4.34 5.45
SQ 1 50 100
SE 54.36 55.07 55.36
KK 9B

KM BASIN 9B

BA 0.09

LS 0 74

UD 0.12

KK Q@sB

KM

HC 2

KKQ9B_in101

KM 100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN

DT 10YR_SD
DI 0
DQ 0

DETSB

KK
KM DETAIN AT BASIN SB
KO

10
10

595
10

0 0 o]
RS 1 STOR -1
sV 0.18 2.06 3.55
SQ 1 50 100
SE 54.03 54.63 54.98
KK BlO
KM BASIN 10
BA 0.05
LS 0 73
uD 0.09
KK Q@10

HEC-1 INPUT

8.83
250
56.01

7.78
250
55.85

21

13.19
500
56.76

21

12.26
500
56.63

16.35
750
57.26

COMBINE ALL BASINS UP TO AND INCLUDING 9B

15.3
750
57.12

KM COMBINE ALL BASINS UP TO AND INCLUDING 10

HC 2

KKQ10_ini01

KM 100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN

DT 10YR_SD
DI 0
DQ 0
KK  DET10

2

625

KM DETAIN AT BASIN 10

KO 0
RS 1
sV 0.22

SQ 1

0
STOR
1.16

50

(]

-1
1.86
100

21

5.97
500

7.37
750



LINE

375

376
377
378
379
380

381
382
383

384
385
386
387
388

389
390
391
392
393
394
395
396

SE  53.59 54.46 54.88
KK B11

KM  BASIN 11

BA  0.12

LS 0 76

UD  0.15

KK  Qell

HEC-1 INPUT

55.75

56.50

56.97

KM COMBINE ALL BASINS UP TO AND INCLUDING 11

HC 2

KKQ11l_inl01

KM 100-YEAR FLOW IN HYW 101 WITH 10-YR FLOWS DIVERTED TO STORM DRAIN

DT 10YR_SD
DI 0 19 765
DQ 0 19 19
KK DET1l

KM DETAIN AT BASIN 11

KO 0 0 0
RS 1 STOR -1
sv .12 .68 1.07
Q 1 50 100
SE 50.21 51.23 51.56
2z

1.96
250
52.18

21

500
52.85

4.72
750
53.37

PAGE

9



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (~) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
72 1A
v
v
121 RT1A
127 . 1B
v
v
131 . RT1B
v
v
137 . RT1B
143 . . 1
147 o
152 R > 10YR_SD
150 Q1_in101
v
v
155 DET_1
161 . 2
165 Q&2..eiinnn,
170 - > 10YR_SD
168 Q2_in101
v
v
173 DET_2
179 6
183 Q@6. ...,
188 i > 10YR_SD
186 Q6_in101
v
v

191 DET_6



204
202

207

214

218

223
221

226

233

238

243
241

246

253

258

263
261

276

281

286

B3

Q3_in101
v

v

DET3

Q4_ini01
v

v

DET4

Qes

Q5_in101
v

v

DET5

B8

B4

BS

B7



284  Q8_inl0l

v
v
289 DET8
296 . 9A
301 (017 N
306 PR > 10YR_SD
304 Q9A_inlo
v
v
309 DET9A
316 . B9
321 Q@Y. ...,
326 R > 10YR_SD
324 Q9_in1o01
v
v
329 DET9
336 9B
341 Q@9B.......o....
346 emee-e- > 10YR_SD
344 Q9B_in10
v
v
349 DET9B
356 . B10
361 Q@L0...cevvnnn..
366 P > 10YR_SD
364 Q10_in10
v
v
369 DET10

376 . Bl11



386 R > 10YR_SD
384 Q11_ini0

v

v
389 DET11

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



Tk kdkkkdrk ko k ko kkkdkhkkdkdkdrkhdhdhdkddhiin o g e ok de ok de g ode e ok o K v R ok o K e e ok ok ok ok ok ok e e ke e ke ko

* * *

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

* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER

* VERSION 4.1 * * 609 SECOND STREET

* * * DAVIS, CALIFORNIA 95616

* RUN DATE 17AUG04 TIME 14:40:45 * * (916) 756-1104

* * *

ok ok o e e e ek ek R ok ok ook ok ke ok ke e ok e ek ek ok ok ok ek ok ok e e Tk ok e ok e e ek ok Kk

e e e de ek do ok e ok ode e de e de e de ke ko ok o g ok ok ok o e ok e ok e ok i e e e ok ke ek e ke ek ok ) ok ok ok ke ke

ENCINITAS COAST HWY 101 J-14413 7-13-04
SAME AS BELOW EXCPET 100-YEAR DETAINED

DIVERTED 10-YEAR STORM TO STORM DRAIN

CHANGED FILE NAME

FN: 100A4.HC1
hhkkhkkhhkhhkhdkhhhhdhhhhkhkhkhhkkkhhhkkhkhkhhhkhkhkhkdhkbhhkhkhhhhkhhkhhhhkx
ENCINITAS COAST HWY 101 J-14413 7-13-04
100-YEAR UNDETAINED W/PIPE ROUTING BETWEEN BASINS

SAME AS BELOW BUT DIVERTED 10-YEAR STORM TO STORM DRAIN
CHANGED FILE NAME

FN: 100UDTDV.HC1

kkkhhkhkhkkrdrhk kA kA Ak hkkkkdhrkddkd bk bk hhahhdhkhdhkddbkhdkhdkhhhhiik
ENCINITAS COAST HWY 101 J-14413 5-27-04
100-YEAR UNDETAINED W/PIPE ROUTING BETWEEN BASINS

FN: 100UD.HC1
Fkdhhkhhkddedkhkhkhkhkhhhddhhhdhhdhdhhhhhhrhhhhdhhddhk ARk kA h kX khdk
ENCINITAS COAST HWY 101 J-14413 3-24-04
REMOVED STORAGE IN BASINS 1 &2

FN: 100UD.HC1

e e Je ek e ok e de ek ok ke ke kR e ke e ek ok Rk ok ok e e ok ok ok ok d ok A ok ok e ok vk ok e e o ok ok ok ke e ok ok ke ok
ENCINITAS COAST HWY 101 J-14413 1-08-04
SAME AS BELOW BUT CHANGED ROUTING TO MATCH DETAINED 100-YR
RUN (100DET3.HC1) BUT WITHOUT DETENTION

FN: 100UD.HC1
Thkhhkhhkhddekkkhkhkk ko dhhd bk h kA A NANRR R ATk Rk kAR R AT hdhdk
ENCINITAS COAST HWY 101 J-14413 1-07-04
SAME AS BELOW BUT CHANGED PI CARDS (INCREASED BASIN AREA)
FN: 100R.HC1
Thkhdkkkdkdkhkhkhhhkhr bk hhxhhkhkhkhR bk hhhdkdhdhhhhkkdhhhhkkkkdhikdkkk
ENCINITAS COAST HWY 101 J-14413 12/29/03
100-YEAR RUN WITH BASIN AREAS EXTENDED TO THE RIDGE EAST OF
THE RR TRACKS. PI CARDS CHANGED FOR 100-YR BASED ON FN: E100.HC1
LAG AND CURVE NUMBERS CHANGED FOR 100-YEAR.

BASIN AREAS ALSO CHANGED FOR 7 THROUGH 11.

Kk dhkkkkhhhhhkkkkkdkhkddkddhhkhkhwddhhhkoh ik hod ki kdhkohdhhkddkokhdihdkk
ENCINITAS COAST HWY 101

J-14413

SEPT 25, 2003

MODIFIED EXISTING RUN TO MODEL PROPOSED DETENTION OF BASINS
1A, 1B, 1, 2, 3, 4, 5, 6, AND 8

DETENTION CARDS SA/SV, SQ, SE OBTAINED FROM FN: DSI_SR.HC1
e de d e e de e ok e e ke e g gk ok e e vk e e e e e W ok e ke ok o e e ok ok ok e e ok e ke ok ke ok ok ke ok e ek ok ke ok
ENCINITAS- COAST HIGHWAY 101

JOB # 14413

09-12-03



MODIFIED PUMP Q TO 1.7 CFS, AND ROUTING OF BASINS 9A, 9B, AND 9
FROM PUMP STATION THROUGH 10" LATERAL, CONFLUENCING

WITH MAIN LINE AT AT CONNECTION 3 INSTEAD OF CONNECTION 2
ALSO CHANGED ROUTING THROUGH MAIN LINE FROM LINE G TO CONNECTION
2, TO LINE G TO CONNECTION 3

e e O e e R Rk kR e ek K ok ok e ok e kK o e ok ko ek ek ok ok e ek ek ok ok e ok ok ok ok
ENCINITAS- COAST HIGHWAY 101

JOB # 14413

09-04-03

MODIFIED CURVE NUMBER AND REMOVED % IMPERVIOQUS

D T T T T T T T
ENCINITAS- COAST HIGHWAY 101

JOB # 14413

06-03-03

POST-IMPROVEMENT (EXISTING) CONDITION FN: 101EX_5.HC1
5-YEAR, 24-HR STORM EVENT

‘LAG CALCULATION ARE BASED OFF OF NRCS METHOD

AND ARE A FUNCTION OF RUNOFF COEF. AND VﬁLOCITY

NESTED STORM PER COUNTY OF SAN DIEGO HYDROLOGY MANUAL
COPYRIGHT 2003 RICK ENGINEERING COMPANY

6HR RAINFALL IS 1.6 INCHES

24HR RAINFALL IS 2.5 INCHES

TOTAL BASIN AREA IS .5 SQUARE MILES

71 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN S5 MINUTES IN COMPUTATION INTERVAL
IDATE 1JANSO STARTING DATE

ITIME 1200 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2JANS0 ENDING DATE

NDTIME 1255 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, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dkk dokd dedk kokwr Kk dkekk kK hkok hdkk hdkk kokok kdkk ko kdkk dkokk dkkk dkokk kkk Aokk kkh ik kkk kkk ke kkk kdkh howrk wkk kokk khkk hhkk dkk hok

o e e de e ok ok e e ke O ok ok e
* *
72 KK * 1A+
w *

Wk K g v e K v e ke ok



73 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0oUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

hkk ddkk dkk kkk dkk kkk kkk dhokk kkk kkk hkk kkk kkk Akk hkk kokk kkk khkk khkk khkk hAhh hkdh khkk kkk khkk khkk kkk hkkk hkk khhkk kEkk kkk kW

Khhkhhhhkhhhkkki

* *
191 KK * DET 6 *
* *

d ok de g g dedk g ddok ok ok ok

192 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT

IsSAvl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAvV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

*hkk kkdk hhkk kokk okhkk kkk kkk hkk khkk khkk kkhk dkkk kkk kkdk dkkk kkk dkhkk kodkk kkk kkdk kkk khkk kkk kkok hkk Akdk kkk hkhk kkk hhkhk kkdk kwk ko

d e K ek g g ek ok ok ok

* *
207 KK * DET3 *
* *

o e o ke ok ek e ok ek

209 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

dddk kkdk hkk kkk dkk ko kkk kkk kkk kkk kkh kokk dkk hkd hokk kkodh hkk kkk hdk Aokk kokw drokk kkk kkok kodk kokok kkok drkok kwk kokk ke kkk kk



dkkdkkkkkhkkkkk

* *

226 KK * DET4 *
* *
kb dede ke ok ek ok ok ok ok
228 KO OUTPUT CONTROL VARTABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAvV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

kkk kdk kkk kkk hkk khkk khkk kkk kkdk kkk kkh hkk kkk khkk kAk Wk kkk kkk hkk Khkk kkk hokk kkh wkk hokk KAk kkk *hkk hhkk kdkk kkk hkk kK

khkkkkdkdhkkhxkk

* *
246 KK * DETS *
* *
de kK ok ok K o Kk ok ok ok ok
248 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

dkk kkdk kkk kkk dkdkk kkh kkk kkk kkk kkk kkk hkhk kkk kkk kokk khkk Kwkk khkk Aokk ok dhkk kkw hkk kkk khkk hokk hkk kkk dkk hkk kkk kkk  kok

ek ok e g ok ok ok ke ke ok

* *
269 KK * DET7 *
* *
% A ok ke ke ok ke ok
271 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS



ddd hkdk kdkk kddk dhkk kkk dkk ckkk kkk kkok ko kodkk kokd dodkok kokde kodkk kokk ek kkk kkk kkk dkkk kodkk kokh dedh kkk wkk kkk odkkk drkk kkdk kkk Kk

hhkhkhkkkkhkkkhkkk

* *
289 KK * DET8 *
* *

khkkdhhkkdkkhkkhkkkk

291 KO OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. .HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

kokdk hdk khkk khkk hkk kkk kkk kkk khkdk kkk hkkk kokk dokk kokk kokk hkk dokk khk dekk kkk kkdk khkk kkk kkh hhkk hkk hhkk khkk kkk Fkk khkk kkk Ax

%k K ki Kk Je Kk K e de ok

* *
309 KK * DETS9A *
* *

% d ok ok & % e gk ke

311 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

ddkok dkk kkk kkk kkk kkk kkk drkk kkk KAk hkk kkdk dhkk hhkh Rkk kkk kkk kdkdk kkk kkAk kkk kkk Akk wkk kkk kokok kkk kkk KAk kkk Rkk kkh Kx

1

ek ok o ke e ok deok ke ok ok

* *
329 KK * DET9 *
* *

hkkdekkkkhkkhkhkhk

331 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL



QSCAL
IPNCH
I0UT
ISAVl
IsAav2
TIMINT

Fkk dokk kkk kkdk kdkk khkk kkk chkk hkk kkok hokk hokk khokk dodkk hkk kokk ek ko k hdkk kdek ko drkk ke kkdk kkk kwk Rk kdkk ke kokk Wk hkk dk

khkkhdkhkdkdkhkhhhkhk
* *
349 KK * DET9B *
* *

*hkkkkkhkkkkkik

21

300
.083

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

351 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

hkk kdkdk dkk khkk dkk kkk Kk kkk hkk Kdkk dekdk ek kkk kkk kkohk ek ke hkk kkk ek ek dedkk dkk kkk drkk kokk dkkk kkk wkk kkk kkk hokk ok

de g e de Kk ek deok ok X ok

* *
369 KK * DET10 *
* *

e ok K e ok ok ok ek ke e

371 KO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

dhk kkk kwkk kkdk kkk kkk dkkk kokk ddk kkk dkk khokk dkodkk dkokk ko kdkk kkk kkk dhokok dekk ke dokk dekk kkk hkk kkk kokk hkk khk hkk dkkk kkk  kok

d 3 de d Kk ko ke ok ok

* *

389 KK * DET11 *



* *

Khkhxhkkhkhkhkhkhkdk

391 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

STATION
1A

RT1A

1B

RT1B

RT1B

Q&l
10YR_SD
Q1_inlo01

DET_1

Q&2
10YR_SD
Q2_inl01

DET 2

Qes
10YR_SD
Q6_in101
DET_6

B3
10YR_SD
Q3_inlol
DET3

B4

PEAK
FLOW

31.

62.
67.
15:
52.
13.
72.
73.
19.

54.

5S.
56.
16.
40.
as.
30.
11.

19.

27.

28.

TIME OF

RUNOF

F SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS,

PEAK

16.
16.

16.

16.
16.
16.
16.
16.
16.
16.
16.

16.

16.
16.
16.
16.
16.
16.
16.

16.

16.

16.

08

42

08

.00

.00

25

25

25

25

67

08

08

08

08

.08

25

25

25

25

33

08

08

08

.08

00

00

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
6-HOUR 24-HOUR 72 -HOUR AREA
1. 0 0. 0l
1. 0 0 .01
4. 1 1 ..03
0. 0 0 .03
0. 0 0. 03
11. 3 3 .09
12. 4 4 .13
8. 3 3 .13
4. 1 1 .13
2. 1 1 .13
9. 3 3 .06
11. 4 4 .19
9. 3 3 .19
3. 1 1 .19
1. 1 1 .19
11. 3 3 .06
12. 4 4 .25
8. 4 4 .25
3. 1 1 .25
4. 2 2 .25
3. 1 1 .02
3. 1 1 .02
1. ] 0 .02
1. 1 1. 02
3. 1 1 .02
4. 2 2 .04

MAXIMUM TIME OF
STAGE MAX STAGE
1.31 16.42
5.63 24.92
2.00 .00
68.70 16.67
66.73 .00
64.82 16.33
59.68 .00



DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

10YR_SD

Q4_inlol

DET4

B5

Qes

10YR_SD

Q5_in101

DET5

B7

5+7

10YR_SD

Q7_in101

Q@7

DET7

B8

Qes

10YR_SD

Q8_in101

DET8

oA

Q@9A

10YR_SD

Q9A_inlo0

DET9A

B9

Q@9

10YR_SD

Q9_inl01

DET9

9B

21.

28.

29.

20.

31.

32,

26.

62.

47.

€9.

78.

74 .

50.

114.

136.

128.

51.

123.

14.

116.

44.

111.

16.

16.

i6.

16.

i6.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

16.

le6.

16.

16.

16.

16.

16.

16.

16.

16.

00

00

.08

o8

08

08

08

.08

25

25

25

25

33

50

08

08

08

08

58

08

08

08

08

67

08

08

08

08

92

08

14.

10.

12.

21.

14.

12.

13.

25.

10.

15.

13.

12.

.04

.04

.04

.02

.06

.06

.06

.06

.04

.10

.10

.10

.35

.35

.06

.41

.41

.41

.41

.10

.51

.51

.51

.51

.10

.61

.61

.61

.61

.09

59.54

57.76

55.75

55.78

55.27

54.98

.00

.00

16.50

16.58

16.67

16.92



2 COMBINED AT Q@SB 112. 16.08 25. 8. 8. .70

DIVERSION TO 10YR_SD 10. 16.08 9. 4. 4. .70
HYDROGRAPH AT Q9B_inlo0 102. 16.08 i7. 4. 4. .70
ROUTED TO DETSB 46. 16.50 17. S. S. .70 54.58 16.50
HYDROGRAPH AT BlO 62. 16.08 7. 2. 2. .05
2 COMBINED AT Q@10 86. 16.08 23. 7. 7. .75
DIVERSION TO 10YR_SD 2. 16.08 2. 2. 1. .75
HYDROGRAPH AT 0Q10_inl0 84. 16.08 21. 5. 5. .75
ROUTED TO DET10 56. 16.33 21. 6. 6. .75 54.51 16.33
HYDROGRAPH AT B1l 141. 16.08 18. 6. 5. .12
2 COMBINED AT Qell 179. 16.08 39. 12. 11. .87
DIVERSION TO 10YR_SD 19. 16.08 15. 6. 6. .87
HYDROGRAPH AT (Q11_inio 160. 16.08 23. 6. 6. .87
ROUTED TO DET11 138. 16.25 23. 7. 6. .87 51.72 16.25

**% NORMAL END OF HEC-1 %%



R ATTACHMENT 2

ALTERNATIVE 4 _
100-YEAR HEC-RAS AN ALYSIS

Prepared By: i ‘ ' o DCB: KH: nd/Reporr/ 14413.005
Rick Engmeermg Company Water Resources Division . 1-28-05
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