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FORWARD

On February 11, 2000, a Drainage Study for the South of Channel Watershed of the Mission Bay Project
was prepared for the Catellus Development Corporation. The study included an Overland Flow Analysis
and Separated Storm Drain Analysis. These analyses were based on the Conceptual Grading Plan,
Watershed Maps for Overland Flow for Initial and Final grades, and the Separated Storm Drain System
map, which were current at that time. Subsequent review and discussion with the San Francisco Public
Utilities Commission resulted in the development of Supplemental Data submitted to the Commission on
March 15, 2000 and again on April 26, 2000. With each submission of supplemental data, the four
supporting plans and the drainage study were modified and refined. On June 2, 2000 a “Summary
Drainage Study” was prepared to reflect modifications and refinements made since the original
publication of the study.

In September 2000, it was learned that the Potter Electric building, situated on the east side of Third Street
between Rincon Street and North Common Street, would not be acquired by the Mission Bay Project and
would therefore remain at it’s present elevation. This necessitated further modification to the Conceptual
Grading Plan and an enlargement of the “Third Street depression” to include the existing building . At the
request of the City of San Francisco Public Utilities Commission, the Summary Dramage Study dated June
2, 2000, has been revised to reflect this change.

This Revised Summary Drainage Report includes a revised Overland Flow Analysis, for both initial and
Jfinal grading conditions. Additionally, the “Water Surface Profile on Overland Release Route” and the

“Weir Analysis at Overland Release Point — Terry Frangois Blvd.”, which are affected by the grade :
changes on Third Street, have also been updated. Even though the prof le of Third Street has changed, the Lo
profile of the underground storm drain system has not. Thus the Separated Storm Drain System map ( )
required no modification. The supporting hydraulic calculations are largely unaffected and retain their

original date of February 11, 2000. The one exception, however, is the calculation of freeboard (the

difference between the street grade and the hydraulic grade line). While the lowering of Third Street

reduces the available freeboard, in no case is freeboard reduced below the minimum requirement

established by the Mission Bay Subdivision Regulations. Supplementary calculations remain in their

original form and retain their original dates of March 15, and April 26, 2000.

Finally, the revised Conceptual Grading Plan, Watershed Maps for Overland Flow for Initial and Final
grades, dated December 1, 2000, are included herein. The Separated Storm Drain System map has also
been re-dated to December 1, 2000 for consistency with this Revised Summary Drainage Study, and to

establish it as the current version, but it is otherwise unchanged.

I INTRODUCTION

The purpose of this study is to evaluate drainage patterns for the south of channe! watershed of
the Mission Bay project, and to develop a conceptual drainage plan to provide guidance for the
future development of the watershed. The conceptual drainage plan consists of a conceptual
grading plan for the watershed, an overland release strategy, and a conceptual system map for
the proposed separated storm drain system,

-Boundaries

The south of channel watershed is bounded to the north by the China Basin Channel, to the west
by State Highway 280, to the south by Mariposa Street, and to the east by the San Francisco

Bay. | ()
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The area of State Highway 280 has been excluded from the watershed as Cal Trans “as-built”
drawings indicate that run-off collected in the elevated freeway is either conveyed to pipe systems
outside the south of channel watershed, or discharged directly to the China Basin Channel.
Relevant Cal Trans drawings include Sheet D-1 (sheet 31 of 454) Contract #133171, Sheet D-2
(sheet 32 of 454) Contract #133171, and Sheet D 1 (sheet 24 of 191) Contract #280011 '

On February 14, 2000, dye tests were conducted whlch confirmed that freeway storm drainage is
conveyed to the City pipe system outside the south of channel watershed. .

iL CONCEPTUAL GRADING PLAN

A conceptual grading plan has been developed to establish appropriate drainage patterns
throughout the south of channel watershed. Complicating this process is the expected non-
uniform settlement of the watershed due to the consolidation of underlying soils. The degree of
settlement is dependant upon the amount of cut or fill proposed, and the specific location on the
site. As a result, the grading plan contains both grades proposed after 50 years of settlement
(final), and the initial design grades needed to achieve them. The relationship between existing,
initial, and final grades has been established through geotechnical testlng and analysis performed
by Treadwell & Rollo Inc.

" Thus the Conceptual Grading Plan prepared by Santina & Thompson Inc. and Hawk Engineers,

Inc. dated December 1, 2000, consists of two distinct but inter-dependant grading plans, each of
which is designed to provide overland release of accumulated (100 year storm frequency) run-off
when the capacity of the underground storm drain system (5 year storm frequency) is exceeded.
It should also be noted that expected site settlement will result in a reversal of flow direction
between the initial grading and final settlement grades in some areas. These areas are
highlighted on the Conceptual Grading Plan.

. ANALYSIS

Section XVIII “Required Capacity of Separated Storm Drain System” of the Mission Bay
Subdivision Regulations requires that...

Storm water drains shall have sufficient capacity, when flowing full or surcharged, to carry
the computed storm water run-off, based on the ultimate development of the area ,
including the natural drainage from upstream areas. Flows for a storm frequency of up to
five years will be carried in pipes. Storms of a frequency greater than five years will be
carried in the street as overland flow.

The following two analyses were performed to establish compliance with these requirements.

Qverland Flow

As required by the Mission Bay Subdivision Regulations, excess run-off generated by storms
exceeding the design capacity (5 year storm frequency) of the underground piping system, must
be conveyed in the streets as overland flow. Overland flows (100 years), must be contained
within the street right-of-way to avoid property damage. For this reason the Conceptual Grading
Plan was designed to direct excess drainage to one of five release points, three on the China
Basin Channel, and two on the San Francisco Bay. The purpose of the overland flow analysis is
to determine whether or not overland flow can be contained within the street right-of-way..

Because there are two distinct grading plans (one based on initial pre-settlement grades and the
other based on final 50 year settlement grades) separate analyses had to be performed on each.

Copyright © 2000 Santina & Thompson Inc. ii
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As an initial step, a watershed map for each grading plan was prepared indicating the direction of
flow and the areas tributary to each release point. These drawings are entitled Watershed Map
for Overland Flow based on Initial (Pre-Settlement) Grades, and Watershed Map for Overland
Flow based on Final (50 Year Settlement) Grades. Based on this analysis, overland flows during
the 100 year design storm were quantified at critical street locations such as Third Street, Terry
Frangois Boulevard, Sixteenth Street, Owens Street, and the Commons. All run-off calculations
were performed using the “Rational Method” as prescribed by the Mission Bay Subdivision
Regulations. Time of concentration was computed as the sum of the time required to reach the
gutter (3 minutes) and the gutter travel time (length/velocity) based on a velocity of 1.5 fps.

Finally, open channel flow calculations were performed to determine the depth of flow based on
the street geometry contained in the South of Channel Infrastructure Plan prepared by KCA
Engineers, Inc. in September 1998. The resulting calculations (Overland Flow Analysis — Initial
Grades dated December 1, 2000 and Overland Flow Analysis — Final Grades dated December 1,
2000) indicate that proposed street rights-of-way have sufficient capacity to convey excess run-
off, during the 100 year storm event, to the appropriate downstream release point.

It should be noted that overland flow will accumulate at release points until the curb height is
overcome and release to the Channel or Bay is. accomplished. Ponding areas shown on the
Watershed Maps for Overland Flow are based upon run-off accumulating to a 6 inch depth (curb
height) based solely on the topographic characteristics of the area. In actuality, the size and
depth of ponds will vary based on the duration and intensity of the storm and the weir depth over
the curb at the release point.

lterative Overland Flow Calculations

At a meeting with the SFPUC on February 29, 2000, it was suggested that an iterative calculation
approach (wherein by successive runs, the velocity used in run-off calculations to determine
street flow time, and the velocity resulting from open channel ca!cutatlons would be identical)
would result in more accurate street flow depths.

On March 15, 2000 Iterative Overland Flow Calculations were performed such that the velocity
ultimately used in the run-off calculations (to determine flow) was identical to the velocity
produced by the open channel calculations (to determine the depth of flow in the street). This was
done to confirm that the assumed average velocity of 1.5 fps, was in fact conservative as
intended. Iterative calculations were performed on two basins only to disclose the effect the
iterative process would have on the final result

Basin 4 (initial grades) was chosen because it has the steepest street slopes, and was the most
likely of the 5 basins analyzed in the February 11, 2000 Overland Flow Calculations to result in
calculated velocities being greater than the assumed velocity. Basin 2 (initial grades) was also
analyzed because it has the flattest street slopes. This was done to disclose the range of effect
that the iterative process would have. Each basin was divided into sections representing different
street slopes and then subjected to the iterative process. The results confirm that the assumed
velacity of 1.5 fps is in fact conservative. The results are summarized as follows:

Basin Flow per Feb.11 Calcs. Flow per Mar.15 lterative Calcs. Effect
4 (steepest) 25.3 cfs 25.3 cfs unchanged
2 (flattest) 11.0cfs 7.8 cfs | reduced 29%
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Typi kwater Effec

The determination of street flow depth, contained in the February 11, 2000 open channel
calculations, was based upon a normal flow analysis. At the February 29, 2000 meeting with the
SFPUC, it was suggested that a typical backwater curve analysis should be performed to
determine whether or not the backwater effect would be significant. Owens Street (Basin 4)
flowing towards the release point and ponding at the Round About (based on initial grades) was
used because it has the flattest slope and would reveal the greatest backwater effect. A HEC-
RAS model was prepared to determine the backwater curve from the Round About upstream to
Owens Street. The calculations demonstrate that the increase in flow depth varies from 0.06 feet
to 0.02 feet and is limited to a 100 foot section. Because this area represents the worst case
scenario, it can be concluded that the increase in water depth due to the backwater effect will be
insignificant within the project site.

ing_at Third Str nd South Common Stri

A hydraulic analysis was performed to determine the water surface profile for overland flow
routed through the depression at Third Street and South Common Street under initial grading
conditions. South Common Street-contains a highpoint (between Third Street and Terry Frangois
Boulevard) at its intersection with the midpoint connector road under initial grading conditions to
assure that the final (50 year settlement) elevations remain at or above the design high tide. It is
this highpoint which creates the potential for ponding at Third Street and South Common Street.

To prevent this ponding, a drainage swale, adjacent to the north side of South Common Street,
has been utilized to convey overland flow to the release point at Terry Frangois Boulevard,
without the need to cross the high point in the roadway The high point on Third Street, between
Rincon Street and North Common Street, is intended to prevent any backflow from Third and
South Common Streets to the depression at Third and Rincon Streets (See Third Street
Depression below). Further, to generally improve the overland flow capacity of Third Street, and
North and South Common Streets, the Conceptual Grading Plan requires that 4% sidewalk cross-
slopes be used at strategic locations. o

The attached HEC-RAS calculations, Water Surface Profile on Overland Release Route, indicate
a maximum water surface elevation of 99.07 feet at Third and South Common Streets, which can
be contained within the right-of-way (back of sidewalk elevation = 99.18 ft.).

Separated Storm Drain System

As stated above, the Mission Bay Subdivision Regulations require that the 5 year design storm be
carried in the underground storm drain system. The regulations further require that storm drain
pipes be sized such that the hydraulic grade line is generally two (2) feet below the pavement or
ground surface, but at no point less than one (1) foot below the pavement or ground surface, and
that all pipes shall be at least 12 inches in diameter.

A conceptual plan for the separated storm drain system for the watershed, including proposed
pipe sizes and profiles, has been developed to meet these requirements. Based on the
Conceptual Grading Plan and the proposed future development of the watershed, tributary areas
for each node of the system have been estimated and are shown on the Separated Storm Drain
System Watershed Map. With this information and the 5 year rainfall intensity data provided by
the San Francisco Public Utilities Commission, the capacity of the storm drain piping system was
analyzed.

The Rational Method of analysis was used in conformance with standard practice and the
requirements of the Mission Bay Subdivision Regulations. This method provides an appropriately

Copyright © 2000 Santina & Thompson Inc. iv
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conservative approach to the hydrologiclhydraullc analysis. The calculations on the underground ( >
piping network were prepared using state of the art StormCad v3 software developed by Haestad
Methods, Inc.

Tides

The south of channel watershed consists of lowlands contiguous to the San Francisco Bay. As
such, proposed grades and hydraulic calculations are inﬂuenced by the tidal regime of the Bay.
The Mission Bay Subdmsuon Regulatuons state:

The tidal elevation to be used in hydraulic computations, where applicable, shall
be 97.5 feet Mission Bay Datum. The design high tide shall be 98.0 Mission Bay
Datum.

The first elevation of 97.5 ft. is intended to establish the tailwater elevation for computation of the
hydraulic grade line. For the south of channel watershed, however, each of the five underground
piping systems terminate at a pumping facility. Because the terminal end of each pipe system is
below the elevation of the Bay, pumping is necessary. As such, the tidal elevation of 97.5 ft. is not
relevant to hydraullc grade line calculations. The tailwater elevation (starting HGL) used for these
calculations is the critical depth of flow at the inlet to the pump.

The design high tide elevation of 98.0 ft. represents the maximum anticipated height of Bay

waters. The potential for the Bay to cause flooding by backflowing into the piping system is

therefore of concern. For this reason, the Conceptual Grading Plan was prepared so that all

proposed top of curb elevations are no lower than 98.0 ft. after 50 years of settiement (final

. grades). The sole exception being the existing Third Street depression which is discussed below.
~ Additionally, all outlets would be equipped with flap gates to prevent the intrusion of Bay waters 1
into the piping system. . ( >

Finally, in order to achieve a minimum of one (1) foot of freeboard above the high tide elevation,
the Conceptual Grading Plan establishes 99.0 ft. as the minimum first floor elevation for future
structures.

Iv. THIRD STREET DEPRESSION

The overland flow analysis described above, indicates the presence of a local depression on
Third Street between Mission Rock and North Common Streets (Basin 8). Owing to progressive
settlement, Third Street has settled to elevations as low as 96.8 ft. Because the existing
Firehouse and Potter Electric building, on the east side of Third Street, are to remain, raising of
Third Street to the elevations required by the Mission Bay Subdivision Regulations is precluded.
As a result, the overland release of excess run-off from this area is not possible.

Thus, the potential for flooding at the Firehouse and the Potter Electric building, and the
clearance requirements for the MUNI Third Street Light Rail Project, make it necessary to find
alternate means to release excess run-off when the 5 year design storm is exceeded. Five
possible solutions have been discussed with respect to the Third Street depression, as follows:

1. Allow standard overland release of ponded waters (with incumbent flooding
problems for MUNI and adjacent buildings when the 5 year storm is exceeded).

2. Use retaining walls, traffic barriers, and a dedicated pump to protect MUNI
facilities and adjacent buildings (mandatory traffic rerouting and additional cost).

)
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3. Provide a supplemental overflow piping system with dedicated pumps and a
backup generator, to receive excess run-off up to the 100 year storm event.

4. Raise Third Street above the flood plain and provide sump pumps to drain below
grade existing sidewalks and buildings. '

5. Raise Third Street above the flood plain and relocate the existing Firehouse and
- - Potter Electric buildings.

Each option was evaluated and Option #3 has been determined to be best solution as it would
minimize flooding and access problems while eliminating the need for the raising of Third Street,
which could promote additional settlement. Option #3 is shown in Figure 1: Supplemental Storm
Drain System at the Third Street Depression.

V. OVERLAND RELEASE

As previously established, the Conceptual Grading Plan was designed so that excess drainage is
directed to one of five release points, three on China Basin Channel, and two on the San
Francisco Bay. As indicated above, once the capacity of the underground storm drain system is
exceeded, excess run-off will accumulate at each of 5 release points, until it reaches sufficient
depth to overtop the adjacent curb, and be released to the China Basin Channel or the San
Francisco Bay.

Weir Analysis at Qverland Release Paint

Weir calculations were prepared for release points at Terry Frangois Boulevard (Basin 1) and at
the Round About (Basin 5), to determine the depth of flow over the curbline, in order to confirm
that accumulated water could be contained within the right-of-way. The calculations indicate for
the Terry Frangois Blvd. release point (Basin 1) that a water surface elevation of 98.3 ft. will be
achieved prior to release to the San Francisco Bay under initial grading conditions, and that that
elevation will drop to 98.2 ft. under final (50 year settlement) grading conditions, both of which
can be contained within the right-of-way. Similarly, at the Round About release point (Basin 5), an
elevation of 98.42 ft. will be achieved prior to release to the China Basin Channel, which also can
be contained within the right-of-way. A weir coefficient of 2.5 was used for all calculations.

VI SUMMARY

These analyses demonstrate that the Conceptual Grading Plan, and associated overland release
strategy, and the Separated Storm Drain System model proposed for the Mission Bay project
meet all requirements of the Mission Bay Subdivision Regulations. They establish that flows
generated by the 5 year storm event can be conveyed within the underground storm drain
system, and that excess run-off produced by the 100 year storm event can be contained within
the street rights-of-way prior to release into the China Basin Channel or the San Francisco Bay.

it should be further noted that these conclusions have been reached using a “static” analysis,
which does not account for the beneficial effects of abstraction and storage of run-off within the
watershed boundaries. During any rainfall, water is continually being abstracted not only by
saturation of exposed soils (percolation), but also by evaporation, and absorption by trees, plants,
and rooftops. Once saturation occurs, rainfall begins to collect in natural depressions (depression
storage) and more significantly, in the underground piping system (pipe storage). Quantifying this
effect in a “dynamic” analysis would demonstrate that the proposed system has a marginally
greater capacity then that indicated by the conservative static analysis contained in this study.

Copyright © 2000 Santina & Thompson Inc. vi
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades ‘

INITIAL (PRE-SETTLEMENT)GRADES

Given:
Find:

Watersheds:

Standards:

Iculations:
intensities:

Coefficient:

Run-off generated by the 5 year design storm, and only run-off generated by the 5 year
design storm, will be carried away by the underground storm drain system.

The depth of flow in surface streets generated by excess run-off during the 100 year

storm event.

Watersheds are based on initial (pre-settlement) grades, as established on the
Conceptual Grading Plan prepared by Santina & Thompson Inc. and Hawk Engineers
Inc. dated December 1, 2000. The Watershed Map for Overland Flow based on Initial
(Pre-Settlement) Grades dated December 1, 2000 indicates the proposed drainage
basins, direction of flow, drainage areas, and street slopes, used in these calcutations.
Basin numbers referenced below refer to the Watershed Map.

All calculations are in accordance with Section XVIll “Required Capacity of Separated
Storm Drain System” of the Mission Bay Subdivision Regulations dated 1998.

All run-off calculations have been performed using the “Rational Method".

5 Year rainfall intensities are taken from the tabulation entitled “San Francisco Rainfall
Rate Table 1941" Plan L-3903.4, dated February 1941, and subsequent revisions, as
required by the above document. 100 Year rainfall intensities are from the California
State Department of Water Resources (CSDWR), developed by Jim Goodridge using
Federal Rainfall records in San Francisco. Provided by Leah Orloff of the San Francisco
Public Utilities Commission. ‘

Time Intensity Intensity Intensity
{minutes) 100 Year 5 Year -100-5 Year

5 4.800 3.126 1.674

6 4.390 2.922 1.468

7 4.240 2.742 1.498
10 3.420 2.316 1.104
15 2.800 1.840 0.960
20 2370 1.526 0.844
25 2.090 1.303 0.787
30 1.800 , 1.137 0.663
35 1.730 1.009 ©0.721
40 1.600 0.918 0.682
45 1.500 0.856 0.644
50 1.420 0.805 0.615
55 1.340 0.762 0.578
60 1.280 0.723 0.557
65 1.230 0.690 0.540
70 1.180 0.661 0.519
75 1.130 0.635 0.495
80 1.100 0.611 0.489
85 1.060 0.590 0.470
90 1.030 0.570 0.460

Table 1 “Coefficients of Run-Off And Inlet Times" contained in the Mission Bay
Subdivision Regulations requires a coefficient of 0.80 to 0.96 for “commercial” areas. A
coefficient of 0.85 has been selected based on the future development of the area. A
coefficient of 0.80 has been used in watersheds containing park land (east of Terry
Frangois Blvd. and between North and South Common).
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

Hydrolo uantify Flows

BASIN #1 TERRY FRANCOIS BOULEVARD (south of 13" Street)
Q=CxIxA |
C=0.80 (Commercial area with some park land.)
Time of Concentration
* Assume time to street equals 3 minutes. (SF Standards require 5 minutes to
the first inlet. Time to the curb would be somewhat less and is estimated to
be 3 minutes.)
o Street travel time Is calculated at 1.5 fps velocity (flat slopes).
t. = 3 min. + 1750 ft/1.5fps/60sec/min = 22 min.
t100.s = 0.821 at 22 miﬁ.
Subarea Ais tribuiary.
Aja = 24.95 acres
Qi = (0.80)(0.821)(24.95)

Q1A =16.4 CFS

BA 1 THIRD STREET (south of 13" Street)
Q=CxIxA
C=0.85 (Commercial area.)
t. = 3 min. + 1850 ft/1.5fps/60sec/min = 23 min.
l00-5 = 0.810 at 23 miin.
Subarea B is tributary.
A= 17.53 acres
Qg = (0.85)(0.810)(17.53)
Qs =12.1 CFS

Copyrtight © 2000 Santina & Thompson Inc. Page 2



MISSION BAY PROJECT Overland Flow Analysis December 1, 2000

Catellus Development Corp. Initial (Pre-Settlement) Grades
BASIN #1 NORTHISOUTH COMMON §TREET (Between Third St. and Terry Frangois Bivd.)

BASIN #1

Q=CxIxA

[]
C=0.85 (Commercial area.)

t = 3 min. + 2700 #/1.5fps/60sec/min = 33 min.
l100.5 = 0.698 at 33 min.

Subareas B and C are tributary.

Atpc = A + Aic= 17.53 + 11.59 = 20.12 acres
Qipc = (0.85)(0.698)(29.12)

Qipc =17.3 CFS

O
ERRY FRANCOIS BOULEVARD (at low point a ommon
Q=CxIxA
C=0.80 (Commercial area with some park land.)
t. = 3 min. + 3100 ft/1.5fps/60sec/min = 37 min.
l100.5 = 0.705 at 37 min.
A= Ap+Ais + Aic+ Ap =24.95 +17.53 + 11.60 + 15.02 = 69.10 acres
Qy = (0.80)(0.705)(69.10)

Q; =39.0CFS

)
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Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN #2

BASIN #2

Q=CxIxA

ILLINOIS STREET (north of Mariposa Street)
.

C=0.85 (Commercial area.)

tc = 3 min. + 850 ft/1.5fps/60sec/min = 12 min.
ligo.s = 1.046 at 12 min..

Subarea A is tributary.

Azn = 4.86 acres

Q;4 = (0.85)(1.046)(4.86)

Q24 = 4.3 CFS

TERRY FRANCOIS BOULEVARD (at low point north of Mariposa Street)
Q=CxIxA

C=0.85 (Commercial area.)

t; = 3 min. + 1600 ft/1.5fps/60sec/min = 20 min.
l100.s = 0.844 at 20 min.

Az = Ao +Azs = 4.86 + 10.49 = 15.35 acres

Q, = (0.85)(0.844)(15.35)

Q; =11.0 CFS

Copyright © 2000 Santina & Thompson Inc Page 4
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Catellus Development Corp. Initial (Pre-Settlement) Grades

.BASIN #3 ORTHISOUTH C MMON STREET (at Sixth Street)

The routing of overland flow in Basin'# 3 will véry depending on the specifics of the final grading and the
underground piping for South and North Common Streets. The maximum street depth that can occur,
however, is in the case where the maximum amount of run-off is assumed to accumulate at the low end
of South Common Street, and is not divided between South and North Common Street. The following
analysis assumes full loading of South Common Street alone.

Q=CxIxA

C=0.80 (Commercial area with some park land.)

t. = 3 min. + 1900 ft/1.5fps/60sec/min = 24 min.

|1oo.5 = (0,798 at 24 min.

Subareas A, B, and C are tributary.

Aspgc= Aga+ Agg + Agc = 20.84 + 17.32 + 5.97 = 44.13 acres ‘

Qaagc = (0.80)(0.798)(44.13) <>

QSABC =28.2CFS

BASIN #3 NORTH/SOUTH COMMON STREET (east of the Round About)
Q=CxIxA
C=0.80 (Commercial area with some park land.)
t. = 3 min. + 2200 ft/1.5fps/60sec/min = 27 mfn.
l400.5 = 0.737 at 27 min.
A3= Aza +Asp + Asc + Asp + Age = 20.84 + 17.32 + 5.97 + 1.71 + 1.85 = 47.69 acres
Q3 = (0.80)(0.737)(47.69)
Q; =281 CFS

o
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MISSION BAY PROJECT Overland Flow Analysis
Catellus Development Corp. Initial (Pre-Settlement) Grades

®

BASIN#4 16" STREET (east of Owens Street)
) Q=CxIxA .. : '
| C=0.85 (Commercial area.)
t; = 3 min. + 1350 t/1.5fps/60sec/min = 15 min.
l100.s = 0.960 at 15 min.
Subarea A is tributary.
Asn= 11.63 acres

Qua = (0.85)(0.960)(11.63)

Qs =9.5CFS
' BASIN #4 OWENS STREET SOUTH (south of 16 Street)
Q=CxIxA

C=0.85 (Commercial area.)
t. = 3 min. + 850 ft/1'.5fgs/60$ec/min =12 min.
lgos = 1.046 at 12 min.
| Subarea B is tributary.
A= 11.24 acres
Qqp = (0.85)(1.046)(11.24)
Q4 =10.0 CFS

@,
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MISSION BAY PROJECT

Overland Flow Analysis

Catellus Development Corp. Initial (Pre-Settiement) Grades
BASIN #4 OWENS STREET SOUTH (south of the Round About)

BASIN #5

BASIN #345

Q=CxIxA

C=0.85 (Commercial area.) -

t. = 3 min. + 2950 ft/1.5fps/60sec/min = 36 min.
. [} ’

l1go.5 = 0.713 at 36 min. ‘
Au=Ap +Agp + Agc = 11.63 + 11.24 + 18.87 = 41.74 acres
Qs = (0.85)(0.713)(41.74) |
Q,=25.3CFS

ROUND ABOUT (local area)
Q=CxIxA

C=0.80 (Commercial area with some park land.)
t: = 3 min. + 800 ft/1.5fps/60sec/min = 12 min.
l100-5 = 1.046 at 12 min.

As = 8.66 acres

Qs = (0.80)(1.046)(8.66)

Q;=7.2CFS

UND ABOUT
Q=CxlIxA

C=0.85 (Commercial area.)

t. = 3 min. + 3200 ft/1.5fps/60sec/min = 38 min.

l100-5 = 0.698 at 38 min.

" Basins 3, 4, and 5 are fributary

Asis= A3 + Ad + A5 = 47.69 + 41.74 + 8.66 = 98.09 acres
Qs = (0.85)(0.698)(98.09)
Qs = 58.2 CFS

Copyright © 2000 Santina & Thompson Inc Page 7
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000

Catellus Development Corp. Initial (Pre-Settlement) Grades
BASIN #6 OWENS STREET NORTH (lowpoint in center segment at China Basin Channel)

BASIN #7

BASIN #8

Q=CxIxA

~ C=0.85 (Commercial area.)

t. = 3 min. + 600 ft/1.5fps/60sec/min = 10 min.
. . X

l100-5 = 1.104 at 10 min.
As=9.73 acres

Qs = (0.85)(1.104)(9.73)
Qs = 9.1 CFS

OWENS STREET NORTH (lowpoint west of Fourth Street)
Q=CxIxA

C=0.85 (Commercial area.)

t; = 3 min. + 2000 ft/1.5fps/60sec/min = 25 min.

1005 = 0.787 at 25 min. '

Ar= 28.82 acres

Q; = (0.85)(0.787)(28.82)

Q,=19.3 CFS

THIRD STREET (lowpoint south of}Rincon Street)
Q=CxlIxA

C=0.85 (Commercial area.)

t = 3 min. + 900 ft/1.5fps/60sec/min = 13 min,

l100-5 = 0.989 at 13 min.

Ag = 6.31 acres

Qg = (0.85)(0.989)(6.31)

Q; =53 CFS

Copyright © 2000 Santina & Thompson Inc Page 8



MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

Hydraulics/Open Channel Flow (Determine Flow Depth) _ | _ O

Given: Peak 100 Year less 5 Year flows established in the above section.

Eind: Depth of flow in selected streets. Street geometry is based-upon the South of Channel
Infrastructure Plan prepared by KCA Engineers, Inc. in September 1998. Street cross slopes are
conservatively assumed at 2%, gutter cross slope is assumed at 8% (SF Staridard Details permit
gutter cross-slope to match gtreet cross-slope), and sidewalk cross slope is assumed at 1/5 inch
per foot in accordance with the Mission Bay Subdivision Regulations (except where a 4%
sidewalk cross-slope is required by the Conceptual Grading Plan). All top of curb elevations and
street longitudinal slopes (channel slope) are based on the initial (pre-settlement) grades
established on the Conceptual Grading Plan prepared by Santina & Thompson, Inc. and Hawk
Engineers, Inc. dated December 1, 2000, and shown on the Watershed Map for Overland Flow
based on Initial (Pre-Settlement) Grades dated December 1, 2000.

Manning's “n” is assumed as 0.016 for all streets.

Cales: Channel flow calculations performed by Civil Tools v2.4.

BASIN#1  TERRY FRANCOIS BOULEVARD (south of 13" Street)

Y - FLOW ELEVATION Q - FLOWRATE S ~ CHANNEL SLOPE

Q (CFs) ? 16.4
s (FT/FT) ? 0.0029 CROSS-SECTION POINTS

DIST ELEV " COEFF

0 101.00 .016 ' <>

_ 0 99.31  .016
RESULTS 12.5 989.10 .016
EEEEESEECSRSESSERS 12.5 98.60 .016
Y= 99.11 FT : 14 98.72 .016
A= 8.82 SF 46.5 99.37 .016
P= 43.58 FT 79 98.72 .016
V= 1.86 FPS 80.5 98.60 .016
F= 0.72 SUB-CRITICAL FLOW 80.5 99.10 .016

81 99.10 .016
81 101.00 .016

101.2 -
101 ¢ ¢
100.8
100.6
100.4 4
100.2
100
99.8
99.6

99.4 |

99.21\ /\

99 |

98.8 | l"’,,/f/f//r |

98.6 -

4t —————r
0 S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 ()
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN#1  THIRD STREET (south of 13" Street)

Y‘ - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (CcFs) -~ 2 12.1 '
S (FT/FT) ? .0025 CROSS-SECTION POINTS
DIST ELEV COEFF
0 103.00 .016
0 101.58 .016
RESULTS 12 101.38 .016
====s=====ss===== 12 100.88 .016
Y= 101.24 FT 13.5 101.00 .016
A= 7.19 SF 34 101.41 .016
P= 39.78 FT 34 101.91 .016
V= 1.68 FPS 67 101.91 .016
F= 0.69 SUB-CRITICAL FLOW 67 101.41 .016
96.5 100.82 .016
98 100.70 .016

98 101.20 .016
110 101.40 .016
110 103.00 .01s

103.2

103 ¢ ¢
102.8 4 )
102.6 -
102.4 4
102.2 4

102 4 R R
101.8 A
101.6 4 )
101.4 )
101.2 A "

101
100.8 -
100.6 A
100.4 T - T T T T T T v T v

0 10 20 30 40 50 60 70 80 90 100 110 120
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

()

-~ BASIN #1 NORTH/SOUTH COMMON STREET (between Third St. and Terry Frangois Blvd.)

Y - FLOW ELEVATION = Q - FLOWRATE ' S - CHANNEL.SLOPE

Q (CFS) - 2 17.3 ! .
S (FT/FT) ? 0.0024 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF
0 102.00 .016 - 60 98.10 .016
. 0 99.78 .016 65 99.30 .016
RESULTS 12 99.30 .016 165.75 99.30 .016
mm===ss===s==sss== 12 98.80 .016 165.75 98.80 .016
Y= 98.46 FT 13.5 98.92 .016 167.25 98.92 .016
A= 7.73 SF 23.5 99.12 .016 177.25 99.12 .016
P= 23,08 FT v 33.5 98.92 .016 187.25 98.92 .016
V= 2.24 FPS 35 98.80 .016 188.75 98.80 .016
F=

0.68 SUB-CRITICAL FLOW 35 ©99.30 .016 188.75 99.30 .016
. 40 98.10 .016 200.75 99.78 .016
200.75 102.00 .01l6

102.4 co)
102 ¢ 4 <>

101.6 -
101.2 H
100.8 -
100.4 -
100 4
99.6~1
99.2
98.8
98.4 -
98
97.6 T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220

)
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN #1 TERRY NCOIS BOULEVARD (at low point at South Common)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
Q (CFs) -~ ? 39.0 '
] (FT/FT) ? 0.0018 CROSS~-SECTION POINTS

DIST ELEV COEFF

0 100.00 .0le

0 98.21 .016

RESULTS 12.5 98.00 .016
=m=z===zz=s===s==== 12.5 97.50 .016
Y= 98.22 FT . 14 97.62 .016
A= 21.45 SF 46.5 98.27 .016
P= 77.15 FT 79 97.62 ,016
V= 1.82 FPS 80.5 97.50 .016
F= 0.60 SUB-CRITICAL FLOW 80.5 98.00 .016

81 98.00 .016
8 1 100.00 .016

100.2
100 ¢ [ 4
99.8 4
99.6
99.4
99.2 4

99

98.8 -
98.6 -
98.4
98,2 : P

98

97.8 -
97.6 -
97.4 4
97.2 T T v T v Y T T T T T 1 v T T T

0 S5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 90
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MISSION ,BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades :

N
N

BASIN #2 ILLINOIS STREET (north of Mariposa Street)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

= Q (CFS) ? 4.3 ¢
S (FT/FT) ? 0.0002 CROSS-SECTION POINTS

DIST ELEV COEFF

s - - = - -

0 102.00 .016

» : 0 100.78 .016

RESULTS : 10.5 100.6Q .016
==ssSssss=sSsssoss 10.5 100.10 .016
Y= 100.61 FT 12 100.22 .016
A= 8.81 SF 30.5 100.59 .016
P= 41.81 FT 49 100.22 .016
= 0.50 FPS 50.5 100.10 .016
F= 0.19 SUB-CRITICAL FLOW 50.5 100.60 .016

02 : - } _ < >
101.8 | ' |

101.6 1
101.4
101.2

101 1

100.8 ¢ ' )
100.6 -

>

100.4 |-
100.2 |

100 T T g T T T T T T T

Q)
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MISSION BAY PROQJECT Overland Flow Analysis : December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades :

()

BASIN #2 TERRY FRANCOIS BOULEVARD (southern segment)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

" Q (CFs) ? 11.0 ¢ :

S (FT/FT) ? 0.0005 : CROSS-SECTION POINTS

DIST ELEV COEFF

0 102.00 .01l6

0 100.51 .01s

RESULTS ’ 12.5 100.30 .01e

======s===s=====g 12.5 99.80 .01lé

= 100.392 FT 14 99.92 .016

A= 13.20 SF 46.5 100.57 .016

= 62.04 FT 79 99.92 .01e6

V= 0.84 FPS 80.5 99.80 .016

F= 0.32 SUB-~CRITICAL FLOW 80.5 100.30 .016

(; :) 102.2

- 102 ¢ . ) ¢
101.8
101.6 -
101.4
101.2 4

101 4
100.8 -

.6 4
100.6 2 _ : A _—

100.4
100.2 i
99.8 | ‘

99.6 e e I e L A e s e e — T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 10
’ 0 5

@
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MISSION BAY PROJECT
Catellus Development Corp.

Overland Flow Analysis
Initial (Pre-Settlement) Grades

December 1, 2000

)

TN

BASIN #3 TH/SOUTH COMMON STREET (at Sixth Street)

The routing of overland flow in Basin # 3 will vary depending on the specifics of the final grading and the
underground piping for South and North Common Streets. The maximum street depth that can occur,
however, is in the case where the mximum amount of run-off is assumed to accumulate at the low end
of South Common Street, and is not divided between South and North Common Street. The following
analysis assumes full loading of South Common Street alone.

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (CFS) ? 28.2 -
S (FT/FT) 2 0.0023 CROSS-SECTION POINTS
: DIST ELEV COEFF DIST ELEV COEFF
0 102.00 .016 165.75 98.80 .016
, 0 98.70 .016 167.25 98.92 .016
RESULTS 12 98.50 .016 177.25 99.12 .016
==msozszssssz==== 12 98.00 .016 187.25 98.92 .016
Y= 98.64 FT 13.5 98.12 .016 188.75 98.80 .016
A= 12.41 SF 23.5 98.32 .016 188.75 99.30 .016
= 55.61 FT 33.5 98.12 .016 200.75 99.50 .016
Va 2.27 FPS 35 98.00 .016 200.75 102.00 .016 .
F= 0.84  SUB-CRITICAL FLOW 35 98,50 .016 VR
165.75 99.30 .016 (;/)
102.4 .
102 ¢ ’ L
101.6 -
101.2
100.8 -
100.4 -
100
99.6 - b
99.2
98.8
98.4 A
98 -
97.6 ' . . : . . ‘ . - T .
0 20 40 60 80 100 120 140 160 180 200 220
()
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MISSION BAY PROJECT . Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN #3 ORTH/SOUTH COMMON STREET (east of the Round About)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
Q (CFS) - 2?2 28.1 '
s (FT/FT) 2?2 .0039 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF
0 102.00.016 43 97.80 .01lé6
0 98.50 .016 44.5 97.92 .016
RESULTS 12 98.30 .016 55 98.13 .016
e S 12 97.80 .01ls6 65.5 97.92 .016
Y= 98.25 FT 13.5 97.92 .016 67 97.80 .016
A= 11.95 SF 24 98.13 .016 67 98.30 .016
= 49.84 FT 34.5 97.92 .016 79 98.50 .016
V= 2.35 FPS 36 97.80 .016 79 102.00.016
F= 0.83 SUB-CRITICAL FLOW 36 . 98.30 .016 -
’ 43 98.30 .016
102.4
1024 . L 4
101.6
101.2
100.8
100.4
100
99.6
99.2
98.8
95.44""*---.___,‘ PN o 4
98
97.2 r r T T T Y T T T r T - r T T r
0 5§ 10 15 20 25 30 35 40 45 50 55 60 6S 70 75 80 85
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades ‘

BASIN #4 16™ STREET (east of Owens Street)

Y - FLOW ELEVATION Q - FLOWRATE
© Q {CFS)- ? 9.5 '

S (FT/FT) ? 0.0015

RESULTS

Y= 102.37 FT

A= 7.46 SF

P= 39.24 FT

V= 1.27 FPS

F= 0.51 SUB-CRITICAL FLOW

S - CHANNEL SLOPE

CROSS-SECTION POINTS
DIST ELEV COEFF

104.2

104 ¢
103.8
103.6 |
103.4 -
103.2 -

103 |
102.8 |
102.6 4
102.4 |
102.2 |

102
101.8 |
101.6

0 5 10 15 20 25 30 35 40 45 50 5

T T T

5 60 65 70 75 80 85 90 95
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MISSION BAY PROJECT

Overland Flow Analysis

Catellus Development Corp. Initial (Pre-Settlement) Grades
BASIN OWENS STREET (south of 16! Street)

Y - FLOW ELEVATION

Q (CFS) - ? 10.0 ¢
S (FT/FT) ? 0.0055

Q - FLOWRATE

December 1, 2000

S - CHANNEL SLOPE

CROSS-SECTION POINTS
DIST ELEV COEFF

0 104.00 .016
0 102.60 .016
RESULTS 12 102.40 .016
=zzz=sz======s=== 12 101.90 .016
Y= 102.29 FT 13.5 102.02 .016
A= 4.69 SF 34 102.43 .016
= 30.98 FT 54.5 102.02 .016
= 2.13 FPS 56 101.90 .016
F= 0.95 SUB-CRITICAL FLOW 56 102 .40 .016
68 102.60 .016
68 104.00 .016
104.2
104 ¢ ¢
103.8
103.6 -
103.4 -
103.2 -
103 -
102.8
102.6 ¢ )
102.4 |
102.2
102
101.8 4
101.6 T 7 Y T v v T T Y T T T - r
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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MISSION BAY PROJECT Overland Flow Analysis

December 1, 2000

Catellus Development Corp. Initial (Pre-Settiement) Grades

BASIN #4 OWENS STREET (south of the Round About)
Y - FLOW ELEVATION .Q - FLOWRATE . S - CHANNEL SLOPE .
* Q (CFS)- ? 25.3° ¢

s (FT/FT) ? 0.0022

RESULTS
¥= 98.50 FT
A= 13.31 SF
= 56.62 FT
= 1.90 FPS

= 0.68 SUB-CRITICAL FLOW

CROSS-SECTION POINTS

DIST ELEV COEFF

0 101.00 .016
0 98.60 .016
12 98.40 .016
12 97.90 .016
13.5 98.02 .016
34 98.43 .016
54.5 98.02 .016
56 97.90 .016
56 98.40 .016
68 98.60 .016
68 101.00 .016

101.2

100.8
100.4 -

100 -
99.6 1
99.2 -
98.8

r— ‘ -
98.4 s

97.6 T T T T T v T T T

75
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MISSION BAY PROJECT Overiand Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN #34 ROUND ABOUT

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

T Q (CFS)- ? 58.2 '
S (FT/FT) ? 0.0009 CROSS-SECTION POINTS

DIST ELEV COEFF

0 101.00 .01e6

0 98.10 .016

RESULTS 12 98.10 .016
sm=zss==Ss=ssss=s 12 97.60. .016
Y= 98.43 FT - 13.5 97.72 .016
A= 43.07 SF 51 98.41 .016
P= - 145.44 FT 88.5 97.72 .016
V= 1.35 FPS 90 97.60 .016
F= 0.44 SUB-CRITICAL FLOW 90 98.10 .016

145  98.54 .016
145  101.00 .016

)

100.8? ‘r
100.4 |

100 |
99.6 -
99.2 |
98.8 |
98.4

98 9
97.6 |

97.2 e
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

,
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MISSION BAY PROJECT
Catellus Development Corp.

BASIN #

Y - FLOW ELEVATION

Q (CFs) ? 9.1
S (FT/FT) ? 0.0008

Q - FLOWRATE

‘Overland Flow Analysis
Initial (Pre-Settlement) Grades

CROSS-SECTION POINTS
DIST ELEV COEFF

December 1, 2000

S - CHANNEL SLOPE

OWENS STREET NORTH (lowpoint in center segment at China Basin Channel)

0 101.00 .016
0 99.10 .016
RESULTS 0.5 99.10 .01e6
SzzzszazossSmRsmus 0.5 98.60 016
Y= 99.18 FT 2 98.72 .016
A= 9.02 SF 30.5 99.29 .01s6
P= 42.82 FT 51 98.88 ,016
V= 1.01 FPS 52.5 98.76 .016
F= 0.38 SUB-CRITICAL FLOW 52.5 '99.26 .016
' 65 99.47 ..016
65 101.00 .016
101.2
101? ¢
100.8 -
100.6
100.4 -
100.2 A
100 -
99.8 |
99.6 -
99.4 g
99.2 |
99 1
98.8 4
98.6
98.4 +—— . : . p—r . : r ,
0 5 10 15 20 25 30 35 40 45 50 S5 60 65 70
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

BASIN #7 OWENS STREET NORTH (lowpoint west of Fourth Street) -

Y - FLOW ELEVATION . -Q - FLOWRATE S - CHANNEL SLOPE

Q (CFS) ~ ? 19.3 [ :
S (FT/FT) ? 0.0005 CROSS-SECTION POINTS
' DIST ELEV COEFF

0 101.00 .016

: 0 99.50 .016

RESULTS 0.5 99.50 .016

=r===czzsssz=o==== 0.5 99.00 .016

Y= 99.77 FT 2 99.12 .016

A= 18.42 SF 30.5 99.69 .016

P= 57.12 FT 51 99.28 .016

V= 1.05 FPS ' 52.5 99.16 .016

F= 0.32 SUB-CRITICAL FLOW 52.5 99.66 .016

65 70
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

()

BASIN ﬂs THIRD STREET (lowpoint south of Rincon Street)

Y - FLOW ELEVATION - Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,Q ®R 8) ? Y Enter up to 20 cross-section poi
Enter <Return> only for distance to
Q (CFS) =~ ? 5.3 v
s (FT/FT) ? 0.007 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF
0 99.00 .01e6 98 96.30 .016
0 97.46 .016 98 26.80 .016
RESULTS 12 96.98 .01e6 110 97.28 .016
S S=SEs=SRESEES 12 96.48 .016 110 99.00 016
Y= 96.67 FT 13.5 96.60 .016
A= 2.39 SF 34 97.01 .016
P= 19.82 FT 34 97.51 .016
V= 2.22 FPS 67 97.51 .016
F=. 1.11 SUPER-CRITICAL FLOW 67 97.01 .01le
96.5 96.42 .016
99.2 R
* -
98.8 C >
98.4 -
98
97.6 o

97.2

96.8

96.4

96 : T T T T T v v T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120

()
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

FINAL (50 YEAR SETTLEMENT) GRADES

Given:
Find:

Watersheds:

Standards:

Calculations:

Intensities:

Coefficient:

Copyright © 2000 Santina & Thompson Inc.

Run-off generated by the 5 year design storm, and only run-off generated by the 5 year ( 3
design storm, will be carried away by the underground storm drain system. o

The depth of flow in surface streets generated by excess run-off during the 100 year
storm event. :

Watersheds are based on final (50 year settlement) grades, as established on the

" Conceptual Grading Plan prepared by Santina & Thompson Inc. and Hawk Engineers

Inc. dated December 1, 2000. The Watershed Map for Overland Flow based on Final (50
Year Settlement) Grades dated December 1, 2000 indicates the proposed drainage
basins, direction of flow, drainage areas, and street slopes, used in these calcuiations.
Basin numbers referenced below refer to the Watershed Map.’

All calculations are in accordance with Section XVill “Required Capacity of Sepérated
Storm Drain System” of the Mission Bay Subdivision Regulations dated 1998.

All run-off calculations have been performed using the “Rational Method”.

5 Year rainfall intensities are taken from the tabulation entitled “San Francisco Rainfall
Rate Table 1941” Plan L-3903.4, dated February 1941, and subsequent revisions, as
required by the above document. 100 Year rainfall intensities are from the California
State Department of Water Resources (CSDWR), developed by Jim Goodridge using
Federal Rainfall records in San Francisco. Provided by Leah Orloff of the San Francisco
Public Utilities Commission.

Time - Intensity Intensity Intensity

(minutes) 100 Year 5 Year 100-5 Year ~ ( j
5 4.800 3.126 1.674
6 4.390 2.922 © 1.468
7 4240 2.742 1.498

10 3.420 2.316 1.104
15 2.800 1.840 0.960
20 2.370 1.526 0.844
25 2.090 1.303 0.787
30 1.800 1.137 0.663
35 1.730 1.009 0.721
40 1.600 0.918 0.682
45 1.500 0.856 0.644
50 1.420 0.805 0.615
55 1.340 0.762 0.578
60 1.280 0.723 0.557
65 1.230 0.690 0.540
70 1.180 0.661 0.519
75 1.130 0.635 0.495
80 1.100 0.611 0.489
85 1.060 0.590 0.470
90 1.030 0.570 0.460

Table 1 “Coefficients of Run-Off And Inlet Times” contained in the Mission Bay Subdivision
Regulations requires a coefficient of 0.80 to 0.96 for “commercial” areas. A coefficient of 0.85 has
been selected based on the future development of the area. A coefficient of 0.80 in watersheds
containing park land (east of Terry Frangois Blvd. and between North and South Common).
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

Hvdrolo uantify Flows

BASIN #1 TERRY FRANCOIS BOULEVARD (south of 13" Street)
| Q=Cxlx A V |
| o C =0.80 (Commer.cial area with some park land.)
Time of Concentration
¢ Assume time to street equals 3 minutes. (SF Standards require 5 minutes to
the first inlet. Time to the curb would be somewhat less and is estimated to
be 3 minutes.)
e Street travel time is calculated at 1.5 fps velocity (flat slopes).
t. = 3 min. + 1750 ft/1.5fps/60sec/min = 22 min.
l1o-s = 0.821 at 22 min.
Subarea A is tributary.
Asa = 24.95 acres
Qsa = (0.80)(0.821)(24.95)

Qia =164 CFS

BASIN #1 THIRD STREET (south of 13" Street)
Q=CxIxA
C=0.85 (Commercial area.)
t. = 3 min. + 1850 ft/1.5fps/60sec/min = 23 mvin.
l100-s = 0.810 at 23 min.
Subarea B is tributary.
Ag = 17.53 acres
Qi = (0.85)(0.810)(17.53)
Qg = 12.1 CFS
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000

Catellus Development Corp. Final (50 Year Settlement) Grades
BASIN #1 NORTH/SOUTH COMMON STREET (Between Third St. and Terry Frangois Blvd.)

BASIN #1

Q=CxIxA

4
C=0.85 (Commercial area.)

t. = 3 min. + 2700 ft/1.5fps/60sec/min = 33 min.
l10.s = 0.698 at 33 min.

Subareas B and C are tributary.

Awgc = Ass + Arc= 17.53 + 11.59 = 29.12 acres
Q;pc = (0.85)(0.698)(29.12)

Qpc =17.3 CFS .

TJERRY FRANCOIS BOULEVARD (at low point at South Common)
Q=CxIxA |

C=0.83 (Commercial area with some park land.)

t = 3 min. + 3100 ft1.5fps/60sec/min = 37 min.

l1005 = 0.705 at 37 min.

Ay = A tAg + Aic + Aip = 24.95 + 17.53 + 11.59 + 14.42 =68.49 acres
Q= (0.83)(0.705‘)(68.49)

Q, = 40.1 CFS
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MISSION BAY PROJECT Overland Fiow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades ' -

®

BASIN #2 ILLINOIS STREET (north of Mariposa Street)
| Q=CxIxA
C=0.85 (Commercial area.)
t. = 3 min. + 850 ft/1.5fps/60sec/min = 12 min.
l100.5 = 1.046 at 12 min.
Subarea A is tributary.
Az = 4.86 acres

Qg = (0.85)(1.046)(4.86)
Q.2 = 4.3 CFS

<,\
> BASIN #2 WQ_UL_EX_ABQ (at low point north of Mariposa Street)
Q=CxIxA ‘
C=0.85 (Commercial area.)"
t; = 3 min. + 1600 ft/1.5fps/60sec/min = 20 min.
l1go-s = 0.844 at 20 min.
Ay = Agp tA=4.86 + 1049 = 15.35 acres
Q, = (0.85)(0.844)(15.35)
Q;=11.0 CFS

)
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

()

BASIN #3 NORTH/SOUTH COMMON STREET (at Sixth Street)
At 50 years, anticipated settlement will bring North and South Common Streets to the same elevation.

Accumulated run-off will enter primasily onto South Common Street and wul spread evenly across the full
North/South Common street section at Sixth Street. _

Q=CxIxA

C=0.80 (Commercial area with some park land.)
t. = 3 min. + 1900 ft/1.5fps/60sec/min = 24 min.
l10o.5s = 0.798 at 24 min.

Subareas A is tributary.

Aza= 26.19 acres h

Qapsc = (0.80)(0.798)(26.19)

Q3ABC =16.7 CFS <‘>

BASIN #3 NORTH/SOUTH COMMON §IREET (east of the Round About)
Q=CxIxA
C =0.80 (Commercial area with some park land.)
t. = 3 min. + 2200 ft/1.5fps/60sec/min = 27 min.
li00.5 = 0.737 at 27 min.
As= Aja +Asg = 35.28 acres
Q; = (0.80)(0.737)(35.28)
Q;=20.8CFS

Page 28 Q)
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| MISSION BAY PROJECT Overland Flow Analysis
Catellus Development Corp. Final (50 Year Settlement) Grades -

BASIN#4  16™ STREET (east of Owens Street)
Q=CxIxA .

| C=0.85 (Commercial area.)

t. = 3 min. + 1350 ft/1.5fps/60sec/min = 15 min.

11005 = 0.960 at 15 min.

Subarea A is tributary.

Asa= 11.63 acres

Qqa = (0.85)(0.960)(11.63)

Qya = 9.5 CFS
BASIN #4 OWENS STREET SOUTH (south of 16'" Street)
Q=Cx!xA

C=0.85 (Commercial area.)

t. = 3 min. + 850 ft/1.5fps/60sec/min = 12 min.
lioo.s = 1.046 at 12 min,

Subarea B is tributary.

Ayg = 11.24 acres

Qqg = (0.85)(1.046)(11.24)

Q4 =10.0 CFS

)
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MISSION BAY PROJECT -Overland Flow Analysis
Catellus Development Corp. Final (50 Year Settlement) Grades

BASIN #4

BASIN #5

BASIN #345

OWENS STREET SOUTH (south of the Round About)
Q=CxIxA |
C=0.85 (Commercial area.)

t =3 min. + 2950 f/1 .5fps/60sec/min = 36 min.

’ |1'00.5 =(0.713 at 36 nlin.

Ag=Adp +Aup + Asc = 11.63 + 11.24 + 18.87 = 41.74 acres
Qs = (0.85)(0.713)(41.74)
Qq=25.3 CFS

ROUND ABOUT (local area)

Q=CxIxA

C=0.80 (Commercial area with some park land.)
t. =3 min. + 860 ft/1.5fps/60sec/min = 12 min.
l100.s = 1.046 at 12 min.

As = 8.66 acres

Qs = (0.80)(1.046)(8.66)

Q;=7.2CFS

ROUND ABOUT

Q=CxIxA

C =0.83 (Commercial area with some park land.)

t.= 3 min. + 3200 ft/1.5fps/60sec/min = 38 min.

l100.s = 0.698 at 38 min.

Basins 3, 4, and 5 are tributary

Asus= A3+ A4+ AS= 3_5.28 +41.74 + 8.66 = 85.68 acres
Quys = (0.83)(0.698)(85.68)

Qaq5 = 49.6 CFS
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MISSION BAY PROJECT
Catellus Development Corp.

" BASIN #6

BASIN #7

BASIN #8

Overland Flow Analysis

Final (50 Year Settlement) Grades

December 1, 2000

OWENS STREET NORTH (lowpoint in center segment at China Basin Channel)

Q=CxlIxA
C=0.85 (Commercial area.) -

t, = 3 min. + 1450 f/1.5fps/60sec/min = 19 min.

“ ligos = 0.867 at 19 ntin.

As= 21.78 acres
Qs = (0.85)(0.867)(21.78)
Q¢ =16.1 CFS

OWENS STREET NORTH (fowpoint west of Fourth Street)

Q=CxIxA

C =0.85 (Commercial area.)

t. = 3 min. + 1400 ft/1.5fps/60sec/min = 19 min.
l100-s = 0.867 at 19 min,

A; = 18.05 acres

Q; = (0.85)(0.867)(18.05)

Q; = 13.3CFS

THIRD STREET (lowpoint south of Rincon Street)

Q=CxIxA

C=0.85 (Commercial area.)

t. = 3 min. + 1730 ft1.5fps/60sec/min = 22 min.
l100-5 = 0.821 at 22 min.

Ag=17.70 acres

Qg = (0.85)(0.821)(17.70)

Q; =124 CFS

Copyright © 2000 Santina & Thompson Inc. Page 31



MISSION BAY PROJECT Overland Flow Analysis

December 1, 2000

Catellus Development Corp. Final (50 Year Settlement) Grades

Hydraulics/Open Channel Flow (Determine Flow Depth)

Given: Peak 100 Year less 5 Year fiows established in the above ééction.

Find: Depth of flow in selected streets. Street geometry is based upon the South of Channel

Infrastructure Plan prepared by KCA Engineers, Inc. in September 1998. Street cross slopes are
conservatively assumed at 2%, gutter cross slope is assumed at 8% (SF Standard Details permit

gutter cross-slope to match street cross-slope), and sidewalk cross slope is assumed at 1/5 inch

per foot in accordance with the Mission Bay Subdivision Regulations (except where a 4%
sidewalk cross-slope is requfred by the Conceptual Grading Plan). All top of curb elevations and
street longitudinal slopes (channel slope) are based on the final (50 year settlement) grades
established on the Conceptual Grading Plan prepared by Santina & Thompson Inc, and Hawk
Engineers Inc. dated December 1, 2000, and shown on the Watershed Map for Overland Flow

based on the final (50 year settlement) Grades dated December 1, 2000.

Manning's “n” is assumed as 0.016 for all streets.

Calcs: Channel flow calculations performed by Civil Tools v2.4.

BASIN #1 TERRY FRANGOIS BOULEVARD (south of 13" Street)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (CFS) ? 16.4
S (FT/FT) ? 0.0029

CROSS-SECTION POINTS
DIST ELEV  COEFF
0  101.00 .016
0 99.21 .016

RESULTS 12.5 99.00 .016
Pt Yt T T T ] 12.5 98.50 .016
Y 99.01 FT 14 98.62 .016
A 8.82 SF 46.5 99.27 .016
= 43.58 FT 79 98.62 .016
V= 1.86 FPS 80.5 98.50 .016
F= 0.72  SUB-CRITICAL FLOW 80.5 929.00 .016
81 99.00 .016
81 101.00 .016
101.2
101 ¢ ¢
100.8 4
100.6 4
100.4
100.2 4
100
99.8
99.6
99.4
99.2 4 "”’,,—"“-“\\\\‘
99 _\
98.8
98.6
98.4
98.2 Yot ———

0 5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 90
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

'BASIN#1  THIRD STREET (south of 13" Street)

Y - FLOW ELEVATION Q - FLOWRATE " 8 - CHANNEL .SLOPE
Q (CFs) - -? 12.1 ¢ .
S (FT/FT) ? 0.0025 . ROSS~-SECTION POINTS
IST ELEV COEFF
0 103.00 .016
0 101.58 .016
RESULTS 12 101.38 .016
EE LT T LT T 2 Tt 3 12 100.88 016
Y= 101.24 FT 13.5 101.00 .016
A= 7.19 SF : 34 101.41 .016
P= 39.78 FT 34 101.91 .01e6
V= 1.68 FPS 67 101.91 .016
F= 0.69 SUB-CRITICAL FLOW 67 101.41 .01e6

96.5 100.82 .016
28 100.70 .016
98 101.20 .016
110 101.40 .016
110 103.00 .016

O

103.2

103 ¢ <r
102.8
102.6 4
102.4
102.2 . )

102 ) nN R
101.8
101.6 ¢
101.4 )
101.2 - .

101 -
100.8 A
100.6 -
100.4 T . T t T T . T T + T
0 10 20 30 40 50 60 70 80 90 100 110 120

O
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MISSION BAY PROJECT . Overland Flow Analysis December 1, 2000
Catellus Development Corp. -  Final (50 Year Settlement) Grades

&
BASIN #1 NORTH/SOUTH COMMON STREET (between Third St. and Terry Frangois Blvd.)

Y. - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (GFs) ~ 7?7 17.3 ' v . _
S (FT/FT) ? 0.0018 CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

- ot e wh e e e me Am o e e e - v v 4 N e e e .

0 102.00 .016 165.75 97.50 .016

0 58.48 .016 167.25 97.62 .016.
RESULTS 12 98.00 .016 177.25 97.82 .016
Cxmsm=msmss====== ' 12 97.50 .01s6 187.25 97.62 .016
Y= 97.24 FT 13.5 97.62 .016° 188.75 97.50 .01le
A= 11.06 SF 23.5 97.82 ,01e6 188.75 298.00 .016
P= 47,79 FT ‘ 33.5 97.62 .01é 200.75 98.48 .01e6
V= 1.56 FPS 35 97.50 .016 200.75 102.00 .0le
F= 0.56 SUB-CRITICAL FLOW 35 98.00 .01e6
165.75 98.00 .016
102.4 P
102 ¢ ' > Ll
101.6 T C)
101.2 4 N
100.8 -
100.4 1
100 -
99.6 -
99.2 - ,
98'83 |
98.4
98-\\“ $ o “/}
97.6 | W W
97.2 . . . ——y . . . . :
0 20 40 60 80 100 120 140 160 180 200 220

O

Copyright © 2000 Santina & Thompson Inc. Page 34



MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades '

®

BASIN #1 TERRY FRANCOIS BOULEVARD (at low point at South Common)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

- . .. [ ]
Q (CFrS) ? 40.1
S (FT/FT) ? 0.0018 - CROSS-SECTION POINTS

DIST ELEV ' COEFF

0 100.00 .016

0 98.21 .016

RESULTS 12.5 28.00 .016
=zSssssss=sss===s 12.5 97.50 .016
Y= 98.23 FT : 14 97.62 .016
A= 21.92 SF 46.5 98.27 .016
P= 77.78 FT 79 97.62 .016
V= 1.83 FPS 80.5 97.50 .016

F= 0.60  SUB-CRITICAL FLOW 80.5 98.00 .016
: 81  98.00 .016
81 ~ 100.00 .016

)

100 ¢ L 4

99.8
99.6
99.4 1
99.2 4
99
98.8
98.6
98.4
98.2
98 -
97.8
97.6 -
97.4 A
97.2 1 . T T T T T T T

0 S5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

W, |
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MISSION BAY PROJECT
Catellus Development Corp.

Overland Flow Analysis

December 1, 2000

Final (50 Year Settlement) Grades

BASIN #2 ILLINOIS STREET (north of Mariposa Street)
Y - FLOW ELEVATION  .Q - FLOWRATE S - CHANNEL SLOPE
© Q (CFS)- ? 4.3 '
S (FT/FT) ? 0.0002 CROSS-~SECTION POINTS
DIST ELEV COEFF
0 102.00 .016
0 100.78 .016
RESULTS 10.5 100.60 .016
s=szsszscosssssas 10.5 100.10 .016
Y= 100.61 FT 12 100.22 .016
= 8.81 SF 30.5 100.59 .016
P= 41.81 FT 49 100.22 .016
V= 0.50 FPS 50.5 100.10 .016
F= 0.19  SUB-CRITICAL FLOW 50.5 100.60 .016
61 100.78 .016
61 102.00 .016
!
102.2
102 ¢ L J
101.8 4
101.6
101.4
101.2 4
101 4
100.8
100.4 I A A
100.2 V \l/
100 A
99.8 -
99.6 T T e e
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 10
0 S
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MISSION BAY PROJECT

_ Overland Flow Analysis
Catellus Development Corp. Final (50 Year Settlement) Grades

December 1, 2000

BASIN #2 TERRY FRANCOIS BOULEVARD (southern segment)

Y - FLOW ELEVATION Q - FLOWRATE

© Q (CFS)- ? 11.0
S (FT/FT) ? 0.0005

S - CHANNEL SLOPE

CROSS-SECTION POINTS
DIST ELEV COEFF

0 102.00 .016
0 100.51 .016
RESULTS_ 12.5 100.30 .01s6
===sox=ssssossssss 12.5 99.80 .01l6
Y= 100.39 FT 14 99.92 .01s6
A= 13.20 SF 46.5 100.57 .01le
= 62.04 FT 79 99.92 .016
= 0.84 FPS 80.5 99.80 .016
F= 0.32 SUB-CRITICAL FLOW 80.5 100.30 .01ls
96 100.56 .016
96 102.00 .016
102
1018
10156
1014
1012
’ 101
1008 {
10056
1004
1002 ™~ ’
100
998
9956
994 . -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades - '

BASIN#3 = NORTH/SQUTH COMMON STREET {(at Sixth Street)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (CFS) ~ 2 16.7 ' :

S (FT/FT) 2 0.0011 ‘ CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

0 102.00 .016 165.75 98.00 .016

, 0 98,70 .016 167.25 98.12 .016

RESULTS 12 98 50 .016 177.25 98.32 .016
zmmssss=sssss=s== ' 12 98.00 .016 187.25 98.12 .016
Y= 98.47 FT 13.5 98.12 .016 188.75 98.00 .016
A= 12.60 SF 23.5 98.32 .016 188.75 98.50 .016
P= 47.92 FT 33.5 98.12 .0l16 200.75 98.70 .016
V= 1.33 FPS ' 35 98.00 .016 200.70 102.00 .016

F= 0.45 SUB-CRITICAL FLOW 35 98.50 .016
: 165.75 98.50 .016

©102.4
102 ¢ L 4
101.6 - ' : '
101.2 |
100.8 A
100.4 -
100 -
99.6 |
99.2 ;

98.8 J

98.41’\‘ ‘/L

97.6 r T : , . . ' , r .
0 20 40 60 80 100 120 140 160 180 200 220
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MISSION BAY PROJECT

Overland Flow Analysis

Catellus Development Corp. Final (50 Year Settlement) Grades

BASIN #3 NORTH/SOUTH COMMON STREET (east of the Round About)

Y - FLOW ELEVATION Q - FLOWRATE

Q (CFS) - ? 20.8 '
S (FT/FT) ? 0.0039

DIST ELEV COEFF

S - CHANNEL SLOPE

CROSS-SECTION POINTS

- e e o ———— _—— - ————————

0 102.00 .016 43 97.80
: 0 98.50 .016 44.5 97.92
RESULTS 12 98.30 .016 55 98.13
sssmss=ssossscomsss 12 97.80 .016 65.5 97.92
Y= 98.21 FT 13.5 97.92 .01é6 67 97.80
A 9.91 SF 24 98.13 .016 67 28.30
= 49.67 FT 34.5 97.92 .016 79 98.50
V= 2.10 FPS 36 97.80 .016 79 102.00
F= 0.81 SUB-CRITICAL FLOW 36 98.30 .016
43 98,30 .016
102.4
102 ¢ L 2
101.6 -
101.2
100.8 |
100.4
100 -
99.6
99.2 1
98.8 4 ‘
98.4 $—u o -
98 | l./__g\ "/-"\4
97.6 | r
97.2 U —
0 S. 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B8O 85
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

BASIN #4 16™ STREET (east of Owens Street)
Y - FLOW ELEVATION Q - FLOWRATE 'S - CHANNEL SLOPE.
° Q (CFS)- ? 9.5 .
s (FT/FT) ? 0.0015 ' _ CROSS-SECTION POINTS
' ' DIST ELEV  COEFF

0 104.00 .016

_ 0 102.57 .016

RESULTS . 10 102.40 .016

===c=zs=ss==z=s=== 10 101.90 .016

Y= 102.37 FT 11.5 102.02 .016

A= 7.46 SF 45 102.69 .016

P= 39.24 FT _ : 78.5 102.02 .016

V= 1.27 FPS 80 101.90 .016

F= 0.51 SUB-CRITICAL FLOW 80 102.40 .016

L3 T -3 OO U —
0 § 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

)

BASIN #4 OWENS STREET (south of 16" Street)
Y - FLOW ELEVATION Q - FLOWRATE " 8 - CHANNEL SLOPE
Q (CFs) - 2?2 10.0 ' : . .
S (FT/FT) ? 0.0055 CROSS-SECTION POINTS
) ) DIST ELEV COEFF
0 104.00 .016
0 102.60 .016
RESULTS 12 102,40 .01le6
=====s=========== 12 101.90 .016
Y= 102.29 FT 13.5 102.02 .016
A= 4.69 SF 34 102.43 .016
P= 30.98 FT 54.5 102.02 .0le6
V= 2.13 FPS ) 56 101.90 .016
F= 0.95 SUB-CRITICAL FLOW 56 102.40 .016

P

<\ ) 104.2

104 ¢ ¢
103.8 )
103.6 -
103.4
103.2

103
102.8
102.6 ¢ 4
102.4
102.2 A

102
101.8
101.6 T T T T 2 T v v T T Y T T

®,
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades . .

BASIN #4 QWENS STREET (south of the Round About)
Y - FLOW-ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
Q (CFS) - ? 25.3 .
S (FT/FT) ? 0.0019 CROSS~SECTION POINTS
" DIST ELEV COEFF
0 101.00 .016
: v 0 98.80 .016
RESULTS _ ‘ 12 98.60 .016
Cr ¥+ + + ¥ ¥ £ 12 3 1 714 12 98 - 10 - 016
Y= 98.71 FT 13.5 98.22 .0l6
A= 14.03 SF 34 98.63 .016
P= 58.15 FT 54.5 98.22 .016
V= 1.80 FPS 56  98.10 .016
F= 0.64  SUB-CRITICAL FLOW 56 98.60 .016
68 98.80 .016
68 101.00 .01e
101.2
L J L 2
100.8 |
100.4 1
100 A
99.6 -
99.2 |
98.8 e , —
98.4 \I'/\*r
98 { ‘ '
97.6 0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

®

BASIN #345 ROUND ABOUT

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

Q (CFS) - ? 49.6 ¢ ‘
S (FT/FT) ? 0.0009 CROSS-SECTION POINTS

DIST ELEV COEFF

0 101.00 .016

' 0 98.10 .01ls

RESULTS 12 98.10 .016
=Es=ss====ss===sST 12 97.60 .016
Y= 98.41 FT 13.5 97.72 .01é
A= 37.49 SF 51 98.41 .016
P= 129.42 FT 88.5 97.72 .016
= 1.32 FPS S0 97.60 .016
F= 0.43 SUB-CRITICAL FLOW 90 98.10 .016

145 98.54 .016
145 101.00 .01le

() 101.2
4r 4

100.8 .
100.4 - '

100 -
99.6 |
99.2 -
98.8 -
98.4 -

98 9
97.6

92—
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

)
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades

BASIN #6 OWENS STREET NORT (lowpoint in center segment at China Basin Channel) |

Y - FLOW ELEVATION Q - FLOWRATE . 8 - CHANNEL SLOPE

Q (CFS) - ? 16.1 . .
8 (FT/FT) ? 0.0006 CROSS-SECTION POINTS
DIST ELEV COEFF
0 100.00 .016
0 98.00 .016
RESULTS _ 0.5 98,00 .016
E=ms===mcss=Scs=m== 0.5 97.50 0l6
Y= 98.22 FT 2 97.62 .016
A= 15.49 SF 30.5 98.19 .016
= 57.03 FT 51 97.78. .016
V= '1.04 FPS _ 52.5 97.66 .016
F= 0.35 SUB-CRITICAL FLOW 52.5 98.16 .016

100.2 ' )
100 ¢ ) 'Y
99.8 1 : . -

99.6 |

99.4

99.2
99 |

98.8

98.6 | .

98.4 §

98.2 ———
98

97.8

97.6

97.4

97.2 1 - v T v v T T T v T T T -

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. Final (50 Year Settlement) Grades :

BASIN #7 OWENS STREET NORTH (lowpoint west of Fourth Street)

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
Q (CFS) - ? 13.3 ) o
S (FT/FT) ? 0.0014 CROSS-SECTION POINTS
DIST ELEV COEFF
0 100.00 .016
: , , 0 98.00 .016
RESULTS S 0.5 98.00 .016
Sznsssxssss=SsSss= ) 0.5 97.50 016
Y= 98.10 FT 2 97.62 .016
A= 9.76 SF 30.5 98.19 .016
P= 44 .57 FT 51 97.78 .01l6
V= . 1.36 FPS ) 52.5 97.66 .016
F= 0.51 SUB~-CRITICAL FLOW 52.5 98.16 .0l16.
’ ’ 65 98.37 .016
65 100.00 .016
<:;/> 100.2
100 ¢ L 4
99.8 1
99.6
99.4 -
99.2
99 1
98.8 1
98.6
98.4 4
98.2 | e /
98
97.8 | \1
97.6
97.4

97.2 + T Y v T T T T

()
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MISSION BAY PROJECT Overland Flow Analysis December 1, 2000
Catellus Development Corp. - Final (50 Year Settlement) Grades

BASIN #8 THIRD STREET (lonoint south of Rincon Streét)
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
- L '
Q (CFS) ? 12.4 _
S (FT/FT) 2 0.007 CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

- e - - e e - - m am i -

0 99.00 .016 o8 96.30 .016
0 97.46 .016 98 96.80 .016
RESULTS 12 96.98 .016 110 97.28 .016
=====ss========== 12 96.48 .016 110 99.00 .016
Y= 96.77 FT 13.5 96.60 .016
A= 4.82 SF 34 97.01 .016
P= 30.03 FT 34 97.51 .016
V= 2.57 FPS 67 97.51 .016
F= 1.12 SUPER~CRITICAL FLOW 67 97.01 .016
96.5 96.42 .016
99.2
4
98.8 -(
98.4
98 4
97.6 4 *
4
97.2
96.8
96.4 A
96 T T T T y T - T T T T
0 10 20 30 40 S0 60 70 80 90 100 110 120
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MISSION BAY PROJECT Separated Storm Drain Analysis February 11, 2000
Catellus Development Corp.  Final (50 Year Settlement) Grades

Watgrshédg:

St rds:

Hydraulic

Grade Line:

ntensities:

The 5 year design storm as defined in the Mission Bay Subdivision Regulations dated
1998. _

Each of five separated storm drain systems proposed for the Mission Bay project to
confirm that the hydraulic grade line is no less than one foot below pavement or ground
surfaces in conformance with the Mission Bay Subdivision Regulations dated 1998.
Systems are labeled M, B, C,D, & E (M system was labeled based on the existing

.- designation for the Manposa system.)

Tributary areas for each node of the system are as proposed on the Watershed Map for
Separated Storm Drain System dated February 11, 2000. The watershed map indicates
the proposed tributary area for each node. Watersheds are identified by the designation
of the included node. .

All calculations are in accordance with Section XVIlI “Required Capacity of Separated
Storm Drain System” of the Mission Bay Subdivision Reguiations dated 1998.

Because all 5 storm drain systems terminate at pumping facilities, the starting

hydraulic grade line (HGL) elevation for each system is set at the critical depth of flow in
the inlet to the pump station. The Mission Bay Subdivision Regulations dated 1998
require a minimum freeboard of 1.0 feet inlet rims. Rim elevations used are equal to the
final (50 year settlement ) grades, as established on the Conceptual Grading Plan
prepared by Santina & Thompson Inc. and Hawk Engineers Inc. dated February 11,2000,
less 0.5 ft, to approximate the flowline elevation of the adjacent gutter. Because final (50
year settlement) grades are always equal to or lower than initial (pre-settlement) grades,
only final grades have been considered in determining minimum freeboard.

All calculations were performed using Haestad Methods “StormCAD v3.0". Hydrology
calculations are performed using the Rational Method and hydraulics calculations are
performed using Manning's Equation.

5 Year rainfall intensities are taken from the tabulation entitled “San Francisco Rainfall

Rate Table 1941” Plan L-3903.4 dated February 1941, and subsequent revisions. 5 Year
rainfall intensities are as follows: '

Year Rainfall Intensities

Time (min) Intensity (in/hr) Time (min) Intensity (in/hr)
5 3.126 45 0.856
6 2.922 50 0.805
7 2.742 55 0.762

10 2.316 60 0.723
15 1.840 65 0.690
20 1.526 : 70 0.661
25 1.303 75 0.635
30 1.137 80 0.611
35 1.009 85 0.590
40 0.918 90 0.570

Table 1 “Coefficients of Run-Off and Inlet Times" contained in the Mission bay
Subdivision Regulations requires a coefficient of 0.80 to 0.96 for “commercial” areas. A
coefficient of 0.85 has been selected based on the future development of the area. A
coefficient of 0.80 has been used in watersheds containing park land.
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MISSION BAY PROJECT Separated Storm Drain Analysis February 11, 2000
Catellus Development Corp.  Final (50 Year Settlement) Grades ‘

Hydraulic

Model:

Some large upstream pipes contain very low calculated flows which result in v ( )
correspondingly low velocities. The Rational Method of Analysis is sensitive to system

time, thus these low velocities would result in unrealistic system flows. In order to

overcome the effect of very low calculated velocities, pipe sizes, in some cases, were

artificially reduced; or fictitious flows were added and subsequently subtracted at

downstream nodes. Some very small watersheds were eliminated for the same reason.

These modifications to the hydraulic model are documented on the enclosed calculations.

- Fictitious flows are listed in the “Additional Flow” column of the Node Information Table.

Any pipe size below 18-inches in diameter was used for calculation purposes only. The
actual pipe size would remain as indicated on the_ Separated Storm Drain System Map.

@,
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Pipe Information Table
Area M '
5 Year Storm
Down Di
Upstream|  stream| Upstream stroe:ﬂ . Total t .
Up- Inve Inve Ground}  Ground| Hydraulig Hydrauliq System| Average] stream] Oownd Upstreem|
stream Mannings Con-structed| Elevation] Elevation] Elevation] Elevation] Grade!n] Grade Ou Flow] Velocity] Coverl stream| Freeboard
Label NodeJSecﬂon Size niLength (t} Slope (fUft) (ft (ft {ft) (f) {feet; (it (cfs} - (ftUs (ftY Cover (ft " (feet)
1P-1 IM-1 18 inch 0.014] 230.5] 0.001735 97.6f  97.2 103.1 103] 100.6] 100.32] 3.43 1.94 4 4.3 2.5
P2 jM-2 24 inch 0.014 380} 0.006053 97.2}] 949 103} . 101.9] 100.29{ 100.13§ 432} 1.37] 3.8 ) 2.7
P-3 (M-3 42 inch 0.014] 496.5} 0.001611 94.9 94.1 101.9 102,7] 99.94 99.311 33.28 3461 3.5 5.1 2.0
P4 M4 48 inch 0.014 530{ 0.001132 94.1 93.5 102.7 103.5] 99.14 98.62| 41.82 3.33] 4.6 6 3.6
P-5 |M-5 48 inch 0.014] 242.5] 0.004124 93.5 92.5] 103.5f 100.3] 98.37 98.03] 50.19 3.99 6 3.8 5.1
P-6 |M-6 48 inch 0.014] 289.5 0 92.5 92.5 100.3 100.2] 97.67 97.07} 60.45 481} 3.8 3.7 2.6
P-7 M-7 48 inch 0.014 255} 0.000392 92.5 924 100.2 100.2}  96.68 96.13] 62.75 5.03; 3.7 3.8 3.5
P-8 {M2-1 {18inch 0.014 156} 0.012821 96.9 94.9 101.1 101.9] 100.15{ 100.13} 1.21 0.68f 2.7 5.5 1.0
P-9 |M1-3 |30inch 0.014] 269.5] 0.008163 97.1 94.9 103.1 101.9] 101.09{ 100.13] 22.83 465/ 3.5 4.5 2.0
P-10 |[M1-2 |30 inch 0.014] -281.5| 0.002131 97.7 97.1 104.7] ~103.1] 101.69] 101.43] 11.53 235] 4.5] - 3.5 3.0
P-11 |M1-1 |18inch 0.014 249] 0.002008 98.2 97.7 114.9 104.7) 102.19f 101.77 4 226} 15.2 5.5 12.7
P-12 |[M4-1 {18inch 0.014 141{ 0.009929 95.5{. 94.1 103.8 102.7{ 99.38 99.31 2.2 125} 6.8 7.1 44
P-13 [M34 |24 Inch 0.014] 219.5{ 0.005011 95.2 94.1f 103.2 102.7 99.7]  99.31|] 8.83 2.81 6 6.6 3.5
P-14 {M3-3 |24 inch 0.014 212} 0.005189 96.3 95.2] © 103.6 103.2] 99.99 99.82] 5.95 1.9 5.3 6 3.6
P-15 {M3-2 |18 inch 0.014] 189.5| 0.004749 97.2 96.3 104 103.6] 100.36] - 100.05] 3.95 223] 5.3 5.8 3.6
P-16 |M3-1 {18inch 0.014 201] 0.004975 98.2 97.2 110.7 104 100.58] 100.43] 2.64 1.5 11 5.3 10.1
P-17 |M6-1 {18 inch 0.014{ 175.5} 0.003989 94.2 93.5 103 103.5| 98.76 98.62] 2.74 1556 7.3 8.5 4.2]
P-18 |[M5-3 |24 inch 0.014{ 329.5] 0.003945 94.8 93.5 103.9 103.5{ 99.46 98.62] 10.61 3.38| 7.1 8 4.4
P-19 |M5-2 |24 inch 0.014 291] 0.004124 96 94.8 104 103.9{ 100.04 99.63| 7.82 2.49 6 7.1 4.0
P-20 {M5-1 {18inch 0.014} 251.5| 0.003976 97 96] 1053 104] 100.45| 100.13] 3.45 1.95] . 6.8] .6.5 4.8
P-21 {M7-3 {36 inch 0.014 396] 0.00303 93.7 92.5] - 100.2 100.3] 98.13 98.03] 9.88 14] 3.5 4.8 21
pP-22 IM7-2 124 inch 0.014 324 0.003086 94.7 93.7 100.1 100.2] 98.47 98.16] 6.52 207] 34 4.5 1.6
P-23 [M7-1 {18 inch 0.014 184} 0.002717 95.2 94.7 100.1 100.1{ 98.79 98.54| 3.64 2.06f 34 3.9 1.3
P-24 |M-8 54 inch 0.014 119] 0.00084 924 92.3 100.2 100.7} 95.56 94.78] 72.43 6.68] 3.3 3.9 4.6]
P-25 {M9-4 |30 inch 0.014} 114.5| 0.001747 92.6 924 100.2} = 100.2] 96.36 96.13] 17.15 349 5.1 5.3 3.8
P-26 {M9-3 |36 inch 0.014 252} 0.001984 93.1 92.6 100 100.2 96.7 96.55| 14.97 212} 3.9 4.6 3.3
P-27 {M9-2 124 inch 0.014 2391 0.002092 93.6 93.1 99.9 100{ 97.36 96.77| 10.39 3311 43 4.9 2.5
P-28 |M9-1 {24 inch 0.014 276} 0.002174 94.2 93.6] 100.1 99.9] 97.73 97.53] 5.76 183| 3.9] .43 24
P-29 |M8-2 |24 inch 0.014 711 0.005634 92.8 924 100.2 100.2 96.2 96.13] 6.43 205 54 ‘5.8 4.0
P-30 |M8-1 |18inch 0.014] 224.51 0.0049 93.9 92.8 09.8 100.2] 96.35 96.26} 1.89 1.07] 44 5.9 3.5

m~ra o4 e A Aem ema -
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Node Information Table

\\/v

AreaM
- 5 Year Storm
System : Local
-1 Contri-] Ex-| System| System| System Ad-] Totall Local Ra-

Inlet Inlet] buting} ternal]  Flow} In-{ Rational ditionalj Systemj In-| tional B | Rimj

Areal Inlet Ci CAl Areal Tc/ Time| tenslty Flow] Flow Flow| tensityl Flow{ HGL| ~HGL} Elevation|

Node { (acres) Coefficient| (acres)| (acres)| (min)]  (min) jinlhr)i (cfs)]  (cfs) (cfs) (in/hr) (cfs)J In (ft)} Out (ft) (ft)
M-1 0.16 0.85¢ 0.14{ - 0.14 0 5 3.13 0.43 3 3.43] 3.13] 0.43}100.7f 100.6 103.1
M-2 0.4 0.85] 0.34 0.48 0 6.98 2.74] 1.32 0 432] 4.18 1.43] 100.3] 100.29 103
M-3 6.18 0.85) 5.25{ 15.23 0} 11.58 217 33.28 -3] 33.28] 4.18] 22.13]100.1] 99.94 101.9
M-4 2.88 0.85] 2.45] 21.41 0] 13.98 1.94] 41.82 -2} 4182} 4.18] 10.31]99.31} 99.14] - 102.7
|M-5 1.49 0.85] 1.27| 29.79 0f 17.72 1.67] 50.19 0 50.191 4.18 5.34198.62] 98.37 103.5
M-6 3.36 0.85| 2.86] 3544 0] 18.74 1.61 57.45| 0 60.45] 4.18] 12.03{98.03} 97.67 100.3
M-7 3.41 0.85 29| 38.34 0 19.74 1.65} 59.75 0| -62.75] 4.18] 12.21197.07{ 96.68]  100.2
M-8 0.84 0.85{  0.71 47.8 0] 20.58 1.5 72.43 -6 7243 4.18 3.01{96.13] 95.56 100.2
M1-1 1.49 0.85] 1.27 1.27 0 5/ 3.3 4] 0 4 3.13 4{102.3{ 102.19 114.9
M1-2 3.37 0.85] 2.86 4.13 0 6.84 2.77). 11.53 0 11,63} 3.13] - 9.04] 101.8] 101.69 104.7
M1-3 5.87 0.85] 4.99] 9.12 0] 883 2.48]  22.83 0] 22.83] 3.13] 15.74/101.4] 101.09} 103.1
M2-1 0.45 0.85] 0.38] 0.38 0 5 3.13] 1.21 0 1.21] 3.13] 1.21] 100.2] 100.15 101.1
M3-1 0.24 0.85 0.2 0.2 0 5| 3.13 0.64 2 264 3.13 0.64{ 100.6] 100.58 110.7
M3-2 0.6 0.85| 0.51 0.71 0 7.24 2.71 1.95 0 3.95| 4.18] 2.15]/100.4] 100.36 104

M3-3| 1 0.85] 0.85] 1.56 0 8.65] 2.51 3.95 0 595! 4.18{ 3.58{100.1] 99.99] 103.6]
M3-4 1.67 0.85{ 1.42 2.98 0] 10.52 2.27 6.83 0 8.83] 4.18 5.98] 99.82 99.7|. - 103.2
M4-1 0.88 0.85 0.75 0.75 0 6] 292 2.2 0] 22 292 2.2[99.41] 99.38 103.8
M5-1 1.89 0.85] 1.61 1.61 0 12 2.13 3.45 0 3.45F 2.13] 3.45{100.5] 100.45 105.3
M5-2 2.86 0.85| 243 4.04 0 14.15 1.92 7.82 -0 7.82] 4.18] 10.24] 100.1] 100.04 104
M5-3 2.24 0.85 1.9 5.94 0 16.1 1.77] 10.61} 0 10.61] 4.18] 8.02}99.63] 99.46 103.9
M6-1 1.38 0.85] 1.17 117 0 10 2.32 2.74 0 2.74]  232] 2.74]198.79f 98.76 103
M7-1 0.24 0.85 0.2 0.2 0 5 3.13 0.64 3 3.64{ 3.13 0.64] 98.86]° 98.79 "400.1
M7-2 1.21 0.85| 1.03 1.23 0 6.49 2.83 3.52 0 6.52| 4.18] 4.33{98.54{ 98.47| 100.1
M7-3 1.83 0.85 1.56{ .2.79 0 9.09 2.45 6.88 0 0.88| 4.18 6.55]98.16] 98.13 100.2
M8-1 0.75 0.8 0.6 0.6 0 5 3.13 1.89 0l 1.89f 3.3 1.89]96.37] 96.35 99.8
M8-2 2.4 0.8] 1.92| 252 0 8.49 2.53 6.43 0 6.43]  4.18{ 8.09] 96.26 96.2 100.2
M3-1 1.03 0.85{ 0.88f 0.88 0 5 3.13 2.76 3 5.76{ 3.131 2.76]97.79{ 97.73 100.1
Mg-2 2.2 0.85] 1.87f 275 0 7.51 2.67 7.39 0] 10.39] 4.18] 7.88/97.53] 97.36 99.9
Mg-3 2.36 0.85{ 2.01 4.75 0 8.71 25! 11.97 0] .14.97] 4.18} 8.45]96.77 96.7 100
M9-4 1.74 0.85{ 1.48] 6.23 0 10.7 2.25] 14.15 0] 17.15] 4.18] 6.23}96.55| 96.36 100.2

Oou’ 47.8 20.88 149 .77 71.77 : 94.78] 94.78 100.7}.

February 11, 2000
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Scenario: Base

M8-1

M6-1
M4-1 : ?
P-17
M2-1 p-12
p-8 : et P i M5 Ps M-8
P.3 a7 P
M-3 1
P-2
M-1 P M2 3
- P-13
P-18
P-9 i  P-21
M3-4
m
M1-3 M5-3
m P-14 aQ
. M7-3
f
P10 © | M3-3
1] P-19
P15 P-22
UM"Z : M5-2
LM 3.2 I
. M7.2
P11 P-18 P-20 m
P.23
M3-1
LLMI 1 - M5-1 -
er-t
Title: CATELLUS-MISSION BAY
f:A\home\pauldocumenticatellus\basin m.stm Santina & Thompson inc.
e D2014]008 01:13:07 PM A Ldnantnd A 2attam b 2 o on- b ea = . e -

Project Engineer: SANTINA & THOMPSON
StarmCAN 2 N 1240t



Lagdk M-8

Rpa: 10030
mp: 92.60 1

Labet P24
Up invert: $2.40 1

Da invert $2.30 fi U vert: 928008

MISSION BAY
fAhome\paul..amenticatellus\basin m.stm
02111100 01:22:48 PM

I.cngln. 289.80 1t
Size: 48 lach
8: 0.000000 AAt

v file
Scenarlo: Base

Rim: 10380 & ‘ Co 10e00
mp 33 ' . Labek M.t .
: » Label M-2

Sump: 93.80 1t N Laver 2 - ;u. ‘“i‘.“

Rim: 102.70 A Sump; 97,10 41 BUmp: 9 t

Sump: $4.90 11 : .

Labet; 8.3 .
. '\\nh: 10
102.00

. -
”l’/’—l ’ . o . ' 100.08
—— :
-—

/ / 91.60 Elovation (i)
t“l.!‘ '-’.‘ 90 ft
Labdet F';d“ 0 g?\ln:.-n 84,800
oft: 94,
oh e '.‘j". '" ) . louth u!:.n 80 £t 96,00
Ls: H
Siret 44 lach & omieny i
8: 0.001132 "Mt /
/ ° 94.00
92.00
0400 : 18400 36400
Staton (It i
Labet P-2 . adet P.4
Labet P-3 . Up lnvact: 97,20 11 Up lnveri: 97.80 1t
Up invart: 93.80 (1 : Da invert 94.80 it On lnvert: 87,20 It
On invert 92,60 t Length: 380.08 ft ’ Length: 230.80 1t -
Longth: 242850 1t Size: 24 inch 8ize: 18 lach
Size: 48 Inch . '8:0.008083 AM 8: 0. oonal an

8:0.004124 nit

| Project Englneer' SANTINA. “HOMPSON
Santh__.__.pson inc, .

. Ste’ V3,0 [318b)
© Haeslad Methods, inc. 37 Brookside Road Walerbury, CT 06708 USA  {203) 755-1666 \J Page 1of 1



0+00 8400
et
el od hen o
£ 0.000840 M
Title: CATELLUS-MISSION BAY
f:\home\pauldocumenticatellusibasin m.stm
N1 4INM N4+:DA4:42 DAS

10408

lblnvon. ouu
n hvu;.‘izl‘oonﬁ
B 0 hoh
& 0 00“24 L7}
PP PN S

N
Profile
Scenario: Base

15400
- Buiion 1) D ierei 07100
hvest: B4.90 &
sngih: 200.80 R
Size: 30 hoh
R DONRIAN R
Santina & Thompson Inc.

Labet P-10
Inven: 87,708
nvert 87.10 &

Length: 201.60

80.002131 AR

O

-
. k8L
%»

Mt
134,
3.

i

2 11800

‘116,00

Bewdon ()

“100.00

i 98.00

Labet P99
On wort: 0770
ungln uh:hoo L}
a. [2 onzoo- L
Project Engineer: SANTINA & THOMPSON

StarmCAD w2 0 fa10R)



Labelk Qutlet

Rim: 100.70 ft

Sump: 92,30 ft
Label; M-8 Label; M-7
Rim: 100,20 ft Rim: 10020
Sump: 0240t  Sump: 92.50 {t

/

/ .

Label:iP-6
Up lvert: 92.50 ft
Dn invert: 92,50 ft

Profile
Scenario: Base

Rim: 103,50 ft
Sump: 93.50 ft

' L P-4
Up vert: 84.10 ft
Dongi Sa0.00 8"

© Sie’ 48 inch

80001132 fum

.

Label: M-4
Rim: 102,701t

Sump: 84,10 ft

I.pngth.azigs .50 ft
S: 0.000000 fi/ft
j
, I
0+00 5+00
Label: P-24
2 bek: P-7
Phatiet  Phenen
n invert:
L?zngth. “9h°° ll L?znﬂm g;xsﬁoo ft
§:0.000840 /ft S: 0.000392 fuft
N
Title: CATELLUS-MISSION BAY
AR bt iR i ammatalh iathasin my sim

bel: P-5
Up hvart 83.50 ft
Dn Invest: 92.50 ft
Length: 242 50 ft
Size: 48 Inch
S: 0.004124 fUft

\ Sump: 984,90 ft
: C bel: M2-1

/—' / : v | 98.00

Label: P-3

Up nvert: 94.90 f!
Dn Invert: 804.10

Lonulh. 496.50 R

Size: 42 inch

S: 0.001811 f/ft

-

10400 15+00
Station (ft)
\/\ ]
\-'./ o
Santina & Thompson Inc.

—— - amma asma

104.00
Label M-3
Rim: 101,90 ft
102.00
le 101,101
Sump: 06.40 ft
100.00

Elovation (ft)
96.00
84.00
92.00
25400
i: -8
I.Ip hverl 98,80 ﬂ
Dn Invert: 84.00 ft
Length: 156.00 1
87001 2321 fwn
Project Englneer: SANT, | HOMPSON
StonmicAD v3.0 [318b)
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- 02/11/00 01:27:22 PM

)

‘Ladek Oulnt .
. Rim: 100,70 ft !
, Bump: 92,3011 .
.- e . )

t

Labet M7

fim: 100.20 1t
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l

Labet: M-8
Rim: 100 20 i
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~
[

: M-8
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mp:92.60 ft

/

Label: P8
Up invart: 93.5

N

N

Profile
Scenario: Base
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8:0.004124 17

0400
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Santina & Thompson inc. StarmCAD v2 0 fatam

QA7 Rranbelda Daca  S&faa-a -
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Profile
Scenario: Base

Label: M-5

L : Tl ‘Rim: 103.50 ft ~ . - 104,00
Sump: 83.50 ft : :
) . Label: Label: M4-1
) Rimz102.70 ft Rim: 103,80 ft
Label: Outlet | rap: 94.40 ft Sump: 85.50 ft
Rim: 100.70 ft. i
Sump: 92.30 1t : ,
! f ; - 102.00
Labeli M-8 Label: M-7 : ;
Rim: 100.20 ft  Rim: 100.20 ft . -
Sump! 92.40 ft - Sump: 92 - i :

| e = i |
— | / | s800  Eavation ()

— : i ! L&"ﬁf;e".’c‘ 04,10 ft :
I Length: 530.00 ft
Size: 48 inc
/ Labet: P-5 i 50001132
Up Invert: 3.5 ft :
Dn hveit: 92.5¢ ft '
S doanan ot
28: :
S:0.004124 ; 84.00
!
|
|
¥ . l . . . D e PR . - I - - - 92.00
0+00 2400 4+00 6+Q0 8+00 10400 12+00 18400
Label P-24 Labek P-7 Labet: P-12
Up Invert; 92.40 ft Up tnvert: 92,50 ff Label: P-8 = Station (ft) .. Up Invert: 95,50 ft
Dn lnvert: 92,30t Dn Invert: 52 40 ft Up invert: 92.50 ft - ' Dn invert: 94.10 ft
Length: 118,00 ft Length: 255,00 ft Dn hvert: 92.50 ft - Length; 141.00 ft
_ Size: 54 Inch Size: 48 inch go;gtréz;ggﬁso ft . . gzao:o},sgé%hm :
C ~0.000840 /M S:0.000302 A/ Slzw 48 lnch ~ : 0.00! - -
Thia: CATELLUS-MISSION BAY Project Engineer: SANT!,__{ THOMPSON

@antina £ Thomnson inc. StormCAD v3.0 [318b)



\//
Profile
Scenario: Base

)
O

, A cee e .. . . . . : T : 108.00
! : : Rimcioa o0 ft g  Label: M5-1
. bt o . 1.1H - .
; Label: M-5 Label: M5-3. Sump: 96.00.1” | - Rim: 105.30 ft
Rim:103.60 | mm: 103801 Sump: 87.00 ft
Sump: 9350/t ' CorP o ;
. . ; . [T : . - 104.00
B . i . ) .
[ : i X
: Label; Qutlet’ !
© Rim: 160.70 ft : .
i Sump: 92.30 ft i ‘ '
! : . ,
; : i 102.00 _
1 : i '
. ) ) |
: Label; M-8 Label: M-7 1 LabékM-6 :
Rim: 100,20t  Rim: 100,20t . Rip: 100,301t i :
Sump: 92.40ft  Sump:92.50 f_! mp: 92:50 ft i ; | :
: ' ; ‘ . ——1 _100.00
- NV
i ) ' .
' / Elevation (ft)
: ; !
- : !/ | 88.00
i :
/ ‘ .
__-———J ; ! '
1 %’ - l !
: : ! ; i 96,00
' ! Ty Pikoa soft ;
H nver !
/ &".‘.’.’v.".}”az 50 " Dn fnver { 92,50 A‘
On invert: 9260 f Longth: 242.50 f
Longth 289, 50" s: 0'004124 it Labe): P~19 .
Size: 48 inch e ‘ Up Inveit: 88.00 ft 84.00
§: 0.000000 Mh ' Dn hvert: 94.80 ft . 84
Longth:(201.00 ft '
Size: 24; In
} 5:0.004124 it
= : i :
\ .. : : . - . .gz.oo
Label F’oz ‘oo 2400 4+00 6+00 8+00 10+00 2400 14+00 16+00 8+00
ol P- Label: P-7 . Label: P-20
Up Invert: 82.40 ft Up Invert: 92,50 ft Statlon (ft) wﬂ:'v.':ii& 80 ft Up Invert: 97.00 ft
On hvert: 82,30 ft Dn invert: 82.40 ft On kvert: 93.50 ft Dn lnvert: 68.00 ft
Length: 119.00 ft Length: 255.00 ft Lnnolh 326.50 ft Length: 261.50 ft
Size: 54 Inch Size: 48 Inch Size: 24 inch Size: 18 inch
$: 0.000840 Nt S: 0.000382 /et S: 0'003945 (1 S: 0.003978 it
Title: CATELLUS-MISSION BAY , Project Engineer: SANTINA & THOMPSON
f:\home\pauhdocumenticatellus\basin m.stm Santina & Thompson in¢. - I QinrmAN .5 A IBARLS

ARIA L IR Al mm s e



- Rim: 100.70 ft

~Sump:92.30 ft
Label: M-8 - Label: M-7 Labgél: M-6
Rim: 100.20 ft  Rim: 100.20 ft Ripf: 10030
Sump:92.40ft Sump:92.50 ft ! p: Je.

: = 1
/ '

Label: P-24

Up Invert: 92.40 ft
Dn Invert: 92.30 ft

Length: 119.00 ft

Label: Outlet’

Profile -
Scenario: Base

/
V2

Size: 54 inch

S: 0.000840 ft/t
'
N

- gy g

0+

S A ACRIMAN DAY

Label: P-7
Up Invert: 92.50
Dn Invert: 92.40

" Label: P-6 .
. Up Invert: 92.50 ft
: Dn Invert: 92,50 fti

-Label: M-5

|

Rim:103.5
0

104.00
Label: M6-1 ' - -
Rim: 103.00 ft
Sump: 94.20 ft

102.00

Label: P-5
Up Invert: 93.50 ft
Dn Invert: 82.50 ft
‘Length: 242,50 ft
Size: 48 inch

- 8: 0.004124 ft/ft

100.00

Elevation (ft)

Labek P-17
- Up Invert: 94.20 ft
- Dn Invert: 93.50 ft -
- - Length: 175.50 ft
Size: 18 inch

S: 0.003989 ft/ft

Length: 255.00 ft | : Length: 289.50 ft :
Size::48 inch ' Size: 48 inch; | . !
$:0.000392 ftit | : S: 0.000000 fi/ft g
| : I
00 2+00 4+00 s+%o\ 8+00
Staw._ 4t

10+00°

94.00

92.00 -
12+00

Project Engineer: sm'ri»-«aj THOMPSON

StormCA0 v3,0 [319b)



LD2114/I00 N1:A9-24 PM ™ Honotad Mathada laa

/\ i U N
N Prufile
Scenario: Base
Label: Outiet ’
Rim: 100.700f: ,Lﬂg?'; (%7;8 4
Sump: 92.30 ' Sump: 95.20 ft
i _ Label; M-8 . Label: M-7 Label: M-6 Label: M7-3 101.00
' Rim: 100,20 ft  Rim: 100.20 ft g'm- 1,090.‘;3500?' | Rim: 10020 ft -
Sump: 92.40ft Sump: 92.50 ft ump: 9<. I Sump: 93.70 ft
T ! . . : i . : - 100.00
: , : Label: M7-2 :
; ! : Fstlm: 1.00.1600?
L _ . i ‘ ? , Sump: 94.80fft 99.00
! ! ; ’ B ’
; L= i ' ; . 98.00°
—" : ] " Elevation ()
i N r .
. i ! o o © 86.00
j ) : Label: P-22 '
/ i Label: P-21 i Up Invert: 94.70 ft _
- garrs, o] EERESIN | Enmenitien
. N n\le 0 . ;
| D',’, hvent: 05200 gfngtge.':sehoo ft| Size: 24 Inch__ ‘
i Length: 289.50 ft B 03050 it - | :
Size: 48 inch S: 0. 003030 fi/ft ' 94.00
, S: 0.000000 f/ft ;
S - y =t - 93.00
; ‘ ! : : .
: ; I ! ! ! .
| I IR .. B S AU .. l .. R A ie 1L . 92.00
0+00 ' 2+oo 4+00 6+00 8+00 10+00 12+00 14+00 168400
Label: P-24 : , Label: P-23
Up Invert: 92.40 ft Label: P-7 Station (ft) - Up Invert: 95.20 ft -
Dn hvert: 92,301t  Up Invert: 92.50 ft : Dn hvert: 94.70 ft
Length: 119.00 ft Dn hvert; 92.40 ft ‘ Length: 184.00 ft
o P P Sl 48 noh " | S g 00aT Ty
S: 0.000840 f/ft S oAy /e : 0.
Title: CATELLUS-MISSION BAY . . ' Prolect Engineer: SANTINA & THOMPSON
f\hometpaul\documenticatelius\basin m.stm . Santina & T?orpgspnvlnc. QtAren AR .5 A snaan e

A v -



-+ 100.00
£ 99.00
Label: P-24 S
Up Invert: 92.40 ft : j . o
Dn |n\l{\er§ 19920%0 ftft : - : . ! : : 98.00
Lengt - ,= al- M8- '
Size: 54 inch : ' lk?:,e!, (:l)\g?zz

S: 0.000840 ft/ft

Label: P-29

Up Invert: 92.80 ft
Dn Invert: 92.40 ft

Length: 71.00 ft
Size: 24 inch
S: 0.005634 ft/ft

S
‘\_/ '

Title: CATELLUS-MISSION BAY

Piufile
Scenario: Base

Label: Outlet -
Rim: 100.70 ft

/

ft i
- Sump:{92.70 ft i 97.00
: ; \

| S I VA ;
10  96.00
>(  95.00
™~
\ -1 94.00
 93.00
‘ | '*_ ' 92.00
0+00 1+00 2+00 3+00 4+50
st ) f)
N
mm&mmmnlm.

Sump: 92.30 ft ; 101 00 | bel: M8-1
: : f : " Rim:99.80ft : .
Sump: 93.60 ft

Elevation (ft)

Label: P-30 -

Up Invert: 93.90 ft
Dn Invert: 92.80 ft
Length: 224.50 ft
Size: 18 inch -

S: 0.004900 ftlft

- Project Englnear SANTK/B ;HOMPSON
-~ StofmaD v3.0 [318b)
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: ~

SN : '
S -,
Profile
Scenario: Base
o st
m: . - MQ- .
Sump: 9230t LabetMoa:  Laneltel Labl M9-2 : Labek MO-1 101.00
v : 20 ‘e Q2 m: 99. : Rim: .
. Sump: 92.69 ft Sump: 93.10 ft Sump: 93.60 ft . Sump: 94.20 ft
-y T ] :100.00
Labe]: M-8 ) ' '
Rim:floo.20t - - - - - S 4 - i99.00
Sump: 92.40 ft ' : _ -
i .
i ; = f
R : - 97.00
' f : Elevation (ft)
/ / Uat;e‘l: Pr;zg4 20 1 : '
: ' p Invert: 94. \
] : : ‘Dn Invert; 93.60 ft : 95.0
. Label P-26 Length: 276.00 ft ; 95.00
i Up Invert: 93.1Q ft Size; 24 inch
l Dn invert; 92.69 ft S: 0.002174 fi/ft :
Cot Length: 252.00 ft - { : 94.00
! Size: 36 inch :
i S: 0.001984 fuf L . .
_ T e e . . . I " 92.00
0+00 4+00 6+00 8+Q0 10+00 12+00
Label: P-24 Label: P-25 Label: P-27

Up Invert: 82.40 ft Up Invert: 92.60 ft Station (ft) Up Invert: 93.60 ft

Dn invert: 92.30 ft
Length: 119.00 ft
Size: 54 inch

S: 0.000840 fi/ft

Titte: CATELLUS-MISSION BAY
f:\home\pauf\documenticatelilus\basin m.stm

Dn invert: 92,40 ft
Length; 114.50 ft
Size: 30 Inch

S: 0.001747 fi/ft

Dn Invert: 93.10 ft
Length: 239.00 ft
Size: 24 inch

S: 0.002092 ft/ft

Santina & Thompson inc.

Project Engineer; SANTINA & THOMPSON



[\_/ N ~
Pipe Information Table
Area B
5 Year Storm
DOWD-' DOWM
Upstream|  stream| Upstream stream| - Total U
Up- Invert, Invery Ground Ground] Hydraulid Hydraulid System| Average| stream| Downd Upstreem
stream Mannings] Con-structed| Elevation| Elevation] Elevation] Elevation] Gradein] Grade Ouf Fi Velocity] Cover] stream| Freeboard
Label |[Node  |Section Size njLength () Stope (fR) _ (ft {ft) (fty (Rt (feet) (ft {cfs (ﬂlg {ft) Cover (ft (feat)
P-1 |B-1 24 inch 0.014 190} 0.003684 95.2 94.5 102] 101.4] 96.18f 95.94] 5.79] 3.07] 4.8 4.9 5.8
P-2 |B-2 {30inch 0.014 227) 0.003965 94.5] 93.6/ 1014] 100.5{ 95.61 95.111 9.72] 4.11] 44 4.4 5.8
P-3 |B-3  |36inch 0.014} 245.5] 0.004073 93.6 92.6 100.5 100.1} 94.74 94.54| 12.07 3.59{ 3.9 4.5 5.8
P-4 B4 36 inch 0.014] 347.5} 0.004029 92.6 91.2 100.1]. 99.5| 94.07 93.55} 18.96 441| 4.5 5.3f. 6.0
P-5 |B-6 42 inch 0.014 287} 0.004181 91.2 90 99.5 98.7] 93.17 93.01] 2747 3.86] 4.8 5.2 6.3
P-6 IB-6 48 inch 0.014} 134.5) 0.003717 90 89.5 98.7 99.2{ 92.29 91.64] 50.72 6.92] 4.7 5.7 6.4
P-7 |B1-1  [18inch 0.014 171§ 0.009942 94.4 92.7 9.8 99.6] 95.09] 93.79] 3.31 459 3.9 54 4.7
P-8 |B1-2 |24 inch 0.014 153] 0.009804 92.7 91.2 99.6 99.5 93.5 93.55 5.1 ~ 223} 4.9 6.3 6.1
P-9 [B2-1 {12inch 0.014] 222.5] 0.004944 95.1 94y 101.5{ 100.1] 97.79 96.66| 2.63 3.09] 5.36] - 5.06] 3.7
P-10 {B2-2 {21inch 0.014 324| 0.004938 94 924 100.1 98| 96.48 95.46] 8.24 3.43| 4.35{ 3.85 3.6
P-11 |B2-3 {24 inch 0.014} 217.5{0.001839] = 924 92 98 97.7] 95.27| 94.64] 11.24f 358| 3.6] - 3.7 2.7
iP-12 |B2-4 130 inch 0.014] 236.5| 0.002114 92 91.5 97.7 97.5! 94.53 94.26{ 12.96 2.64] 3.2 3.5 3.2
P-13 {B2-5 33 inch 0.014] 231.5{ 0.001728 91.5 91.1 97.5{ - 97.5{ 94.12 93.86§ 17.37 2.84] 3.25] 3.65 34
P-14 |B2-6 {33 Inch 0.014] 134.5] .0.00223 91.1 90.8 97.5] 97.5] 93.7f 93.53} 18.71 3.18] 3.65] 3.95 3.8
P-15 {B2-7 136 inch 0.014] 398.5]| 0.002008 90.8 90 97.5 98.7{ 93.38 93.01} 20.27] .297] 3.7 5.7 4.1

February 11, 2000



Node Information Table

Area B
5 Year Storm
System ' J Local
Contri4 Ex-{ System| System| System Ad- Total Localp .
Inle Inleﬁ buting] temal Flow| In-| Rationalﬂ ditional’ System In4{ tional ' A Rimj -
Areal InletC CAl Areal T Time{ tensity, Flow| Flow Flow{ tensity] Flow] HGL] -HGL] Elevation

Node | (acres)| Coefficient| (acres) (acres)| (min))  (min)] - (in/hr) (cfs)]  (cfs) (cfs) {infhr)i (cfs) In(ft)] Out(ft) (ft)
B-1 3.49 0.85f 2.97{ 2.97 0 14 1.94 5.79 0 5791 1.94] 5.79{ 96.4] 96.18 102
B-2 268 =~ 0.85] 228/ 524 0] 15.03 1.84 9.72 0f - 9721 4.8 9.6 95.94{ 95.61 101.4
B-3 1.74 0.85{ 1.48{ 6.72 0f 15.95 1.78] 12.07 0] 12.07] 4.18] 6.23{95.11] 064.74 100.5
B-4 5.03 0.85] 4.28 11 0] 17.08 1.71] 18.96 0] 18.96/ 4.18] 18.01{94.54] 94.07 100.1
B-5 3.8 0.8] 3.04] 16.73 0] 18.41 1.63] 27.47 0] 2747] 4.18] 12.81{93.55] 93.17] = 995
B-6 6.43 0.8] b5.14] 32.42 0 19.65 1.55{ 50.72 0 50.721 4.18{ 21.67{93.01f 92.29 98.7
B1-1 2.12 0.8 1.7 1.7 0 14 1.94 3.31 0f 3.31] 1.94{ 3.31{95.36] - 95.09 90.8
B1-2 1.25 0.8 11 . 27 0] 14.62f 1.88 5.1 0 51 4.18]  4.21;93.79{ 93.5 99.6
B2-1 1.12 0.85] 0.95 0.95 *0 7f 274 2.63{ 0 2.63{ 2.74 2.63}97.94f 97.79 101.5
B2-2 262 . 0.85( 223 3.18f O 8.2 257 8.24 0 8.24] 4.18] 9.38]96.66{  96.48 100.1
B2-3 1.84] 0.85] 1.56] 4.74 0 9.78{  2.35( 11.24 0| 11.24f 4.18{ 6.59{95.46] 95.27 98
B2-4 1.16 0.85] 0.99f 5.73 0]  -10.79: 2.24] 12.96 0f  12.96] 4.18] 4.15{94.64] 94.53 97.7
B2-5 2.91 0.85] 247 8.2 0] 12.28 21| 17.37 0 17.37] 4.18] 10.42{94.26] 94.12 97.5}
B2-6 1.41 0.85 1.2 9.4 0 13.6 1.97 18.71 0] - 18.71] 4.18 5.05{93.86{ = 93.7 97.5(
B2-7 1.43 0.8 1.14f 10.55 0 14.3 1.91 20.27 0 20.27{ -4.18] 4.82{93.53| 93.38] = 97.5
Outlet 32421 -19.97} 1.53f 50.06 : 50.06 91.64] - 91.64}. 99.2

' ’ February 11, 2000

TN ~
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()

2R

{ |

N

Scenario: Base

B2-3 P-11 DBZ“‘ o =
o

P-10

B2-2

il

P-9

p2 B3 P3 B4 P4

| _gP-14B2-7
p-12 _B2-5 P13 B26

P-15

B-6 P-6 Outlet
A

B-5

Title: CATELLUS-MISSION BAY
f\home\paul\documenticatelius\basin b.stm
02/11/00 12:28:41 PM

i
m

Santina & Thompson Inc.

& Hosctord AMathada tea L S

P8

B1-2
P-7

B1-1

Project Engineer: SANTINA & THOMPSON

CQbmron/N AT c.n A Pname e



! Label: Outlet
© Rim: 99.20 ft

Sump; 89.50 ft

Label: B-6

Rim: 88.70 ft
Sump: 89.90 ft

N 0+00
o

Thile: CATELLUS-MISSION BAY

R

Label: '
Up Invert: 90.00 ft
Dn invert 89.50 ft
Length. 134,50 ft
Size: 48 inch

S: 0.003717 ft'ft

P8

2+00

SR e el antall sthasin hatm

* Prufile
Scenario: Base

Elevation (ft)

' A N
Project Engineer: SANT\ AOMPSON

Label; B-2
Rim: 101.40 ft 0
Sump: 94.30 ft
lﬁiabeli 0@00-35 o ﬂ / , 102.00
m: 100. : :
e Labetl; B-1
Sump: 93.40 - § Rim: 102.00 ft
Label: B-5 . Sump: 95,10 ft
: Rim: 99.50 ft :
Sump: 91.10 ft / : :
L. . —1 . ... . -+ 100.00 -
/ Label: B-4
Rim: 100.10 ft ‘
Sump: 92.50 ft , : :
g :
- 98.00_
£ 96.00
‘i Labet: P-4. O : > o : 94.00
; Up invert: : .
: ArTAVert 91.20 ft 7
; Length: 347,50 ft
: Skze: 38 inch
S: 0.004029 fuft
i 92,00
: Label: P-1
Up invert: 95.20 ft
Dn invert 94.50 ft
: Length: 180.00 f
i ’ 3"3‘0%%&%"“"1 ; :
o . S ‘ ST + 20,00
Label: P-5 Label: P-3 P2 i
Upinvert: 91.20 ft  yp invert: 93.60 ft b‘,’,"n:!;&?oa.so ft
Dn Invert: 90.00 1t  Dn Invert; 92.60 ft Dn invert: 83.60 ft
Satiee C oSSt gwiuron
: e: ' . ize: 30 in i
S10.0041811UR  5:0004073 ft 3 o.o%gse?fvn ' 88.00
4+00 6+00 . 8+00 10+00 12400 14400 16+00
Station l/\ ’
NI
Sanunl_ & Thompson inc.

foeems AT ABTAG HICA 9N\ TRAL1RAR

Ston...AD v3.0 [318b]
Page 10f 1



~ O | @)
o Pidile ' ‘
Scenario: Base

: o ; ' + 102,00

Label: Outlet : i Labei; B2-1 :
Rim: 99.20 ft . . : ' : . Rim: 101,50 ft )
Sump: 89.50 ft . Sump: 95.10 ft
. . e . © '100.00
. . : m: : .
Rm 9870 %t Sump:S0.70R |
\Sump: go.90 ft . : Label: BZ%3
f I:  Rim,68.00 ft
? oopee, tmorers, HNOHUL Sdedsde
{ ’ m: m. ps ’ Rt
i ___Sump: §1:00 . Sume: op—pump-8%:
' - 86.00
i
; Elevation (ft)
/ ' i "+ 94.00
. Label: P-8
. - Up Invert; 85.10 ft
: Dn Invert: 94.00 ft :
' Length: 222.50 ft .
" Label; P-1§ Size: 12inch -
" Up invert: 90.80 ft S: 0. 004944 ftft
/ . Dn Invert: 80.00 - §2.00
' gﬁ"”?&?”ﬁso . ‘ Label: P-10
. 0: nc " Label: P-1
St 0.002008 fU/R Up Invert: 94.00 ft
Dn invert 92 40 ft
! Length: 324.00 ft
‘ B gizg:o%ls'r%%hmn
L e - e . ' . . {_abe,.‘p' 12 . . Sl . - 90.00
Label: P-8 f Label: P-14 * Label: P-13 : i - Label: P-11
Up Invert: 90.00 ft : Up Invert: 91.10 ft ' Up Invert: 91.50 ft gﬂ ',',““’,g,'.tt g%ggg . Uplinvert::92.40 ft S
Dn invert: 89.50 ft : Dn invert: 90.80 ft | Dn Invert: 91 A0 ft Leng!h 236.50 ft ! Dn Invert;|92.00 ft : X
e L el il | Lhearson |
) ' v - ! .
| 50003717 fur | Sobozzsomm | STioirsetm SO fozfemn | sooislere  eon
0+00 2400 4+00 6+OO 8+00 10+OO 12+00 ‘ 14+00 16+00 18+00 20+00‘
Station {(ft)
Titte: CATELLUS-MISSION BAY Project Enolnaer SANTINA & THOMPSON
fA\home\pauldocumenticateliusibasin b.stm Santina & Thompson Inc. StormCAD v3.0 [318b)

02/11/00 12:53:33 PM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1668 Mems 4 e




Profile
Scenario: Base

Label: B1-2
i,
ump:=<589 T 400.00

7| Label B1-1

Label B2 . Rim: 99.80 ft
Rim:;98, : . : 99,
§um 9.90 ft ; ; Sump: 94.30 ft

/

Label: B-§ ; i ‘ .

Rim: 99.5% ft : 98.00
: Sump: 91[j10 ft

Label: Optlet o

Rim: 99.20 ft

Sump: 89.50 f

-96.00

94,00 - Elevation (ft)

Label: P-5

Up Invert: 91.20 ft
Dn invert: 90. 00 ft
Length: 287.00 ft
Size: 42 inch ’
S: 0.004181 f/it

/]
f

abel: P-7 . -
Up invert: 94.40 ft
Dn Invert: 92,70 ft-
Length: 171.00 ft
Size: 18 inch'

$: 0.009942 ft/ft

Label: P-6

Up Invert: 90.00
Dn Invert: 89.50
Length: 134.50 ft
Size: 48 inch

S: 0.003717 futt

. ; 90.00 Label: P-8
i b Up Invert: 92.70 ft
i i Dn Invert: 81.20 ft

\ .\,\ \

. _5 $:0.009804 futt

' 88 00
(\ ) 0+00 1400 2+00 3+00 4+00 5+00 6+00 -7+00 8+00
~— Su\—// ‘ y
Title: CATELLUS-MISS!ON_ BAY e Project Engineer: SANT N )r-l’HOMPSON

b eVatm b mboa Santina & mmp,on Inc. Stormic’AD v3.0 [319bl

—— e sama sann e anan ) *""’;5;9; 4 ¥4



Pipe Information Table

Area C
5 Year Storm
I Downj l 1 R
Upstream|  stream| Upstream, stream| Total Up-
Up~ Invert Inve Ground]  Ground] Hydraulig Hydraulicq System| Averag stnearf:' Down4 Upstreem|
stream| Mannings Con-structed] Elevation] Elevation} Elevation} Elevation] Gradein| GradeOuff Flow] Velocity] Coverj: -siream] Freeboard
Labe! Node} Section Size nILength (Rt} Slope (f/ft) {ft) (R) () () (feet) (RN (cfs) {ft/s (ft) Cover {ft) (feet
P-1 |C-1 24 inch 0.014] 311.5{ 0.003852 96.6 95.4 104.6 103.2] 97.31 96.71] 3.55 2.84 6 5.8 7.3
P-2 |C-2 24 inch 0.014{ 343.5] 0.004076 95.4 94 103.2 101.5] 96.42 95.59] 6.97 3.73] 5.8 5.5 6.8
P-3 |C-3 |27 inch 0.014{ 339.5]/ 0.004124 94 92.6f 101.5 g8 95.3 94.91 10.36] 3.23| 5.25| 4.15 6.2
P4 [C4 30 inch 0.014 176] 0.003977 92.6 91.9 99 98.8] 94.69 94.44| 16.14 3.43] 3.9 4.4 4.3
P-5 |C-5 36 inch 0.014} 306.5] 0.003915 91.9 90.7 98.8 98.5{ 94.27 94.02] 19.65 291} 39 48 4.5
P-6 {C-6 42 inch 0.014; 512.5{ 0.000976 90.7 90.2 98.5 97.5{ . 93.86 93.4] 29.75 3.24] 4.3 3.8 4.6
P-7 |C-7 48 inch 0.014] 221.5] 0.000903 90.2 90 97.5 98.7] 93.26 93.13} 31.24] . 2.99] 3.3 4.7 4.2
P-8 |C-8 48 inch 0.014] 228.5] 0.000875 90 89.8 98.7] - 98.5] 92.97 92.81] 32.59 3.24] 4.7 4.7 5.7
P-9 |C-9 48 inch 0.014 203 0.000985 89.8 89.6 98.5 98.3 92.6 92.41] 34.39 3.66| 4.7 4.7 5.9
P-10-{C-10 |54 inch 0.014 64} 0.001562 89.6] 895 98.3 98.8 91.9] 91.47| 46.64] 6.05] 4.2 4.8 6.4
P-11 |{C1-1 {18inch 0.014 282] 0.002128 93.2 92.6 98.4 99| 95.62 9491 493} 279 3.7 4.9 2.8
P-12 |C2-1 {18 .inch 0.014] 280.5{ 0.002139 92.5 91.9 98.6 98.8] 94.65 94.44| 2.69 152 4.6 5.4 3.9
P-13 JC3-3 {24 inch 0.014] 335.5} 0.002981 91.7)  90.7 98.6 98.5] 9441 94,02} 7.14] 227] 4.9 5.8 4,2
P-14 |C3-2 {21inch 0.014 177| 0.002825 02.2 91.7 98.7 98.6] 94.94 94.49| 742} - 3.08] 4.75] 5.15 3.8
P-15 |C3-1 [18inch 0.014 203§ 0.002956 92.8 92.2 98.8 98.7f ©95.79f 95.09f 5.76] 3.26] 4.5 .5 3.0
P-16 |C4-1 |18 inch 0.014 201} 0.004975 91.2 90.2 97.6 97.5f 9349 934} 2.01 1.14] 49 5.8 4.1
P-17 |C5-1 |18 .inch 0.014 310} 0.005161 91.8 90.2 98.4 97.5] 93.67 93.4| 2.84 1.61] 5.1 5.8 4.7
P-18 |C6-1 |18 inch 0.014 221} 0.00181 91.9 91.5 97.7 97.7] 95.07f 94.67| 4.17] 2.36] 4.3] = 4.7 2.6
P-19 |C6-2 }21 inch 0.014} 228.5} 0.002188 91.5 91 97.7 97.7] 94.55] 94.08] 6.69] 2.78] 445] 4.95 3.2
P-20 [C6-3 }24 inch 0.014 240] 0.002083 91 90.5 97.7 97.7] 93.94] 9345| 947 3.01| 4.7 5.2 3.8
P-21 |[C6-4 {24 inch 0.014]  99.5| 0.00201 90.5{ 90.3 97.7 97.7 93.2| 92.85| 12.52{ 3.98f 5.2 5.4 4.5
P-22 {C6-6 |36 inch 0.014] 313.5} 0.001914 90.3 89.7 97.7 98.2] 92.76 92.61] 14.85 224} 44} 55 4.9
P-23 |C7-1 |18inch . 0.014] 184.5{ 0.00271 92.5 92 98.9] . 99.2| 96.51 95.96] 5.32| 3.01] 4.9 5.7 24
P-24 {C7-2 {21 inch 0.014] 232.5| 0.003011 g2 913 99.2 99.3 95.8] 9514]| 78] 3.24] 545| 6.25] 34
P-25 [C7-3 {21 inch 0.014 170} 0.002941 91.3 90.8 99.3 99.5{ 94.83] 93.92| 10.76] 4.47| 6.25] " 6.95 4.5
P-26 |C7-4 |24 inch 0.014] 351.5} 0.003129 90.8 89.7 99.5 98,2 93.71 92.61| 11.72 3.73] 6.7 6.5 5.8
P-27 |c6-6 }42inch 0.014 581 0.001724 89.7 89.6 98.2 98.3] 9245 92.41| 26.34] - 3.22 5 5.2] 5.8
February 11, 2000
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R //\\*
C O 9
Node Information Table
AreaC
5 Year Storm
System Local
Contri4 Ex-| System| System! System Ad- Total Localﬂ Ra-
Inlet Inletl buting temaln Flow In-| Rational ditional] System In-| tional : Rim
Area InletC CA} Areal] Tc Time} tensity Flow] Flow Flow] tensity] Flow] HGL HGL Elevation*
Node | (acres)| Coefficient] (acres)| (acres)] (min) {min)}  (in/hr) {cfs)]  (cfs) {cfs)] (in/hr)] (cfs)] In (ft)] Out (ft) {ft)
C-1 0.58 0.85] 0.49) 049 0 5 3.13 1.55 2 3.55] 3.13} 1.55j97.51] 97.31 104.6
C-2 1.51 0.85] 1.28 1.78 0 6.83 2.77 4.97 0 6.97] 4.15] 5.36]96.71] 96.42 103.2
C-3 1.74 0.85] 1.48| 3.26 0 8.36 2.55 8.36 0] 10.36] 4.15) 6.18/95.58] -95.3 101.5
C-4 1.49 0.85] 1.27{ 6.09 0] 10.11 231 14.14 0] 16.14] 4.15] 529] 94.9] 94.69 99
- {C-5 0.95 0.85{ 0.81 7.43 0 10.97 222 16.65 0 19.65] 4.15 3.37]194.44f{ 94.27 98.8
C-6 34 0.85] 2.89 12.9 0f 1273 2.06] 26.75 0] 29.75] 4.15] 12.08/94.02] 93.86 98.5
C-7 1.15 0.85] 0.98f 15.42 0] 15.36 1.82] 28.24 0] 31.24( 4.15] 4.09] 934{ 93.26 97.5
C-8 1.71 0.85) 1.45{ 16.87 0 16.6 1.74] 29.59 0] 3259 4.15| 6.07193.13] 92.97 98.7
C-9 2.14 085/ 1.82] 1869} - O} 17.77 1.67] 31.39 0] 3439 4.15 7.6} 92.81 92.6f - 98.5] .
‘1C-10 1.25 0.85] 1.06] 28.78 0 18.7 161} 46.64] -10] 46.64] 4.15] 4.44]9241 91.9 98.3 %‘Z
C1-1 1.84 0.85| 1.56 1.56 0 5 3.13 4.93 0 493} 3.13) 4.93]95.74] 95.62 98.4
C2-1 0.63 0.85] 0.54] 0.54 0 5 3.13 1.69 1 2.69f 3.13}] 1.69|94.69] 94.65 98.6
C3-1 2.15 0.85] 1.83 1.83 0 5 3.13 5.76 0 5.76] 3.13] 5.76]95.96] 95.79 98.8
C3-2 0.82 0.85 0.7} 252 0 6.04 2.92 7.42 0 742] 4.15] 2.91]95.09] 94.94 98.7
C3-3 0.07 0.85{ 0.06] 2.58 0 6.99 2.74 7.14 0]  7.14] 4.15] 0.25/94.49] 94.41 98.6
C4-1 0.75 0.85! 0.64f 0.64 0 5| -~ 3.13 2.01 0 2.01| 3.13] '2.01{93.51] 93.49 97.6
C5-1 1.06 0.85 0.9 0.9 0 5 3.13 2.84 0 2.84] 3.13] 2.84{93.71] 93.67 - 984
C6-1 0.81 0.85] 0.69] 0.69 0 5 3.13 217 2 417} 3.13{ 2.17195.16] 95.07 97.7
C6-2 1.13 0.85] 0.96 1.65 0 6.56 2.82 4.69 0 6.69] 4.15] 4.01]94.67] 94.55 97.7
C6-3 14 0.85] 1.19] 2.84 0 7.93 2.61 747 0 947 4.15] 4.97]194.08] 93.94 97.7
C6-4 1.73 0.85] 147] 4.31 0 9.26 242] 10.52 0] 1252 4.15] 6.15/93.45 93.2 97.7
C6-5 1.28 0.85§ 1.09 54 0 9.67 2.36] 12.85 0] 14.85f 4.15| 4.55/92.85] 92.76] © 97.7
c6-6 1.28 0.85] 1.09] 9.03 0 12 2.13F  19.34 0] 26.34] 4.15] 4.55{92.61] 92.45 98.2
C7-1 0.12 0.85 0.1 0.1 0 5 3.13 0.32 5 5321 3.13] 0.32{96.65| 96.51] . 98.9
C7-2 1 0.85] 0.851 0.95 0 6.02 2.92 2.8 0 78] 4.15{ 3.55{95.96 95.8 99.2
C7-3 1.36 0.85] 1.16} 2.11 0 7.22) 271 5.76 0} 10.76} 4.15] 4.83]95.14] 94.83 99.3
C7-4 0.51 0.85] 043] 254 0 7.85 2.62 6.72 0] 1172} 4.15] 1.81193.92] 93.71] - 99.5
Qutlet 28.78 18.87 1.6] 46.32 46.32 91.47] 9147 98.8
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Scenario: Base

p.24 C7:3 P25 C7-4

cr-1 P23 C7-2

ca.3 P14 _C32 P18 €31
> Ub.b CFS
p-18 .
C4-1
ceq P18 C82 P18 cos
c2-1 : - -
c1-1
|p2
c-2
o
P-1
h B ‘/\1 | - . N
N r (- l"
. Project Engineer: SANTIN,__/HOMPSON

Title: CATELLUS-MISSION BAY )
Saniina £ Th ine. : StormCAD v3.0 [318b)




o o | 9 |
\_/" \\/ ~

Pruirile
Scenarlo: Base

) : 106.00
! H H
! : : Label; C-t
: : Rim: 104.80 &
| | Sump: 96.60 1t
i M
i 104.00
' |
| {
I ! :
! A X : 102.00
! Labat: G4 Sunfp: 94.00 11 ;
Label; Outlet Label: C-9 al: C -
Rim: 98.80 # o Rim: $9.00 A )
Sump; 89.60 11 2.'::"".:',:, Sump: 92.80 11 :
: Labet P-t
- TTor oo - - Tronmyt ot oo h - | - tp h&m. 1:$.80 Nt -~ 100.00
L " tabe:c-s &'nhl‘a.l':l‘f.lo“ﬂ' '
10 Rime 65,70 1 LavetC-8 Rim: 9800 & i Lengih: 311,
3 : 2 2 0.00
\m,,,. “ 30 & Sump: 90.00 11 vl - X i 8:0.003852 aX
Label: C-7 . .
e F N At .. 251 SRR + P st.00
5 -bo .
b v 24801
L V.’
Lengih: 336.60 ¢ Elsvation (1)
8:0.00413%" na
R . - =t % . 98,00
i
- i
fowrenet s e _________——___-——-—"" 74 . - . - A ' 84.00
— | — Labet P.§ : I
) - Up invert: 91,00 1t 1
L8 {’."n’:.?.‘-'?o%%%"n :
" £ nrifne o1 Size: 3 lnch
Length: £12.60 1 §:0,003018 am .- 2,00
8ize: 42 Inch /
8:0.000078 am i
—— $0.00
! : ! . 26.00
0+00 5400 15400 . 20400 28+00 30400
Labet P10 Labet P9 Labet P-8 Labet P.7 Labst P-4 Labet P2
Up invart:80.80 11 Up lavert: 9801 1) tnyart: 90.00 0 Up lavert: $0.20 #t Biation (1) Up tavast: 82,80 1t Up invant: 98.40 1
Dnlnvert 88.80 11 On lavest 8. On lnvert 39.80 ft D Invedt 90.00 it Lengiys 17040 1 Dn invert: 04.00
Lengia: 04001t Langii203008t  Lengin: 22840 1t Leagih: 221.50 1t Sire’ 35 inch Size: 24 Inch
8: 0.001682 AN 8: 0000905 M et St 8:0,003977 pAt §:0.004076 AN
Title: CATELLUS-MISSION BAY Project Engineer: SANTINA & THOMPSON
f:\home\pauhdocument\catelius\basin c.stm Sant_lnu”& Thompson Inc. StormCAD va.0 fa1aht
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Prusile

Scenario: Base

Label: C1-1

Label: Qutiet Label: C4 . .
Rim: 98,80 ft Rim: 99,00 o
Sump: 89.50 ft Label: C-8 Label: C-5 Sump: 92.60 ft C e .
Label: C-10.  Label: C-9 Rim; 98.70 ft Label: C-8 Rim: 98.80 ft
™ Rim 980 fi Rim: 9850 " Symp: 90.00 %" T T Rim:9850ft 0 - Sump: - : . 89.00
N Sump: 89.50 goump: 89.70-ft— : | Sump: 80.70-ft—T -
. ' Label; C-7 .
o i : Rim: 97.50 = : ' 98.00
i §_!m 20 ft i . :
! . : 97.00
i ' : ; ,
& ff :
l i i _ . 96.00
§ i i i . | 9500
L ' - i . L i
’ __-—--———""V'/—— % : | 84.00 - Elevation (ft)
: — T ; ; © 93.00
. ! Label: P-6 . : : ;
e ert 50.20 Up Invert: 90.70 ft : ) L
{avert: 20.00 § Dn Invert: 80.20 ft ; :
ength: 221.50 f 23292’-25‘35,‘50 r : : £ 92.00
e 5o s},%”wﬁ St 0,000976 fuft :
i f ; 91.00
:
| . 90.00
. = ; :
8+00 10+00 12400 16400 18400 20+00
: P-1 ) . Labet: P- .
Upiavert: 5060 ft  Labet P Label: P-8 Station () - (o verice1 00t LabeLPd . Labeip.1q
Dn Invert: 89.50 ft Up Invert: 88.80 ft  yp Invert: 90.00 ft Dn Invert 80.70 ft P Vet o2 e N Upinvert:93.201t
Length: 64.00 ft Dn invert 89.60ft  pj Invert 89.80 ft Length: 306.50 # L“ nvert: 91.80ft  pp jnvert:-92.60 ft
Size: 54 inch Length: 203.00t | ength: 228.50 ft Skze: 36 inch - Length: 17600 Length: 282.00 f
S: 0.001562 fuft Size: 40 nch Stze: 48 Inch S: 0003915 fft S%ooadtTun  Ske18inch
S: 0.000985 U1t S: 0.000875 fy/ft _ S0 S: 0.002128 fuft
Titte: CATEt:LJg_s-h_f[S§ION ..BA:{.. . Project Engineer: SANTIN.__rHOMPSON
Aottt o b Santina & Thompson Inc. StormCAD v3,0 [318b)



C O O
N Pic.ile
Scenario: Base
Lot O |
m: 98, _ :
Sump: 89.50 ft " Label C-8 Label: C-5 Label: C2-:
Label; C-9 . Labet C-6 Rim: 98.80 ft abel: C2-1
-~ - Labet-C-10 - Rim: 98.50 ft- 2{,’}‘,;;%3%3 ft 1 Rim: 98.50 ft Sump: 91.90 ft Rim: 98.80 ft . 99.00
Rim: 98,30 ft Sump: 89(70-ft— . ' Sump: 80,76 Sump: 92.50 ft
\gx__mn'.as,so—ft ! : g )
) | Labet; C-7 ) : ;
) ! Rim: 97.50 f i : : ! - 98.00
i ! Sump:-90720 ft ll : L
! I H
! . . : - 97,00
: - . 9.00
? ; - 95.00
; i i
: ; / ; : - ) .
] : | ' i : _ 1 84.00 Elevation (ft)
T | H : / .
: ! - iy ! {| Label P-5 :
: . _ i i UpInvert 91.90 ft : .
o R BRI ey Y rabekp-g. 77 | ‘Dninvert: 90.70 ft - 93.00
I | : Uplinvert 90.70 ft . Length: 308.50 #t .
: : | Dn Invert; 80.20 ft Size: 36 inch ;
, i ;  Length: 512.50 ft S:0.003915 fv'ft  82.00
] . Size: 42 inch : ) U
d \ S: 0,000976 fUf ;
i : :
y o » 3 .+ 91.00
: ; T . ;
— f 90.00
| , ; ,
| . . i .
[ N : : - . 89.00
0+00 2+00 10+00 - 12+00 14+00 '20+00
Station (ft) T
Label P-10 Labet P-9 - P Label: P-7 Label P-12
Up invert 896801t  p |nl\:,9n; 89.80 ft lﬁ?,b,:l\',:.tago.oo ft Upinvert 9020 ft Up Invert: 92,50 ft .
Dn Invert: 89.50 ft Dn Invert: 89.60 ft Dn Invert: 89.80ft D0 lnvgn. 90.00 ft Dn lnve.rt. 91.9Q ft
Length: 64.00 ft Length: 203.00 ft Length: 228.50 f#t g?zﬂg_t!‘l.82‘21ﬁso ft léalzng.l!'\éZlBO'.‘SO ft .
Size: 54 inch Size: 48 inch Skze: 48 inch 1 CH Ne! | {:H nc
S: 0.001562 fi/t S: 0.000985 fUft S: 0.000875 tU/ft $: 0.000903 ft/ft §:0.002139 fi/ft
Title: CATELLUS-MISSION BAY . Project Engineer: SANTINA & THOMPSON
f\home\pauldocumenticatelius\basin c.stm Santina & Thompson Inc. ’ StormCAD v3.0 [315b)

02/11/00 11:44:37 AM

© Haestad Mathads. inc. 37 Braokeida Rand  Watarhiing AT ASTNAQ LICA  /AAa were smna



Label: Qutlet

Rim: 98.80 ft
Sump: 89.50 ft

‘Label: C<10
Rim: 88.30

\ Sump: 89.50 ft______,___—-
—-—’/_1

Label: C-9
Rim: 98,50 ft
~Sump: 89.70 ft

Label C-8
Rim: 98.70 f
Sump: 80.00 ft

LabeI' C-7

4+00
Label: P-9
f  Upinvert: 89.80 ft
ft Dn Invert: 89.60 ft
Length: 203.00 ft
Slze: 48 inch
S: 0.000085 ft/ft

2+00

Label: P-10
Up Invert: 88.6
Dn Invert: 89.5
Length: 64.00
Size: 54 inch
S: 0.001562 fint

0
0
ft

,’/—\

Title: CAr=cLLo-MISSION BAY
f:\home\paul\documenticatellus\basin ¢.stm .

Label: P-8

Up Invert: 80.00 ft
Dn Invert: 89.80 ft
Length; 228.50 ft
Size: 48 inch

S: 0.000875 fint

- A Aad Al S B

‘ Up Invert: 90.70 ft

Size: 4

Pi..ile
Scenarlo: Base

AT Buanbaida Daod  Whatarhiusrv. CT 08708 USA  (203) 755-1666

a

Labet 03-2
Rim: 98.70
Sump: 92. 20 ft Label C3-1
e, WSS Ay
m: 98, . 98, "
Sump: 90.70 ft Sump: 91,70
67, . 98.00
Sump+-96720 ft !
i 87.00
96.00
R Vi | 8400 Eevaton (1
Label: P-6 . 93.00
Up uwenk 91 0t )
N |
en .. . en o
J42inch Size: 24 Inch - 92.00
$: 0.000976 fiNt . §:0.002081 f#t
91.00
80.00
. . 89.00
12+00 14+00 1 20+00
Statlon (9 Laer: p.7 e P a2.20 Up Invert. 82 .80 ft
Up ! rt: 90.20 ft nvert: nve
Dg u'ﬁ\':%n 90.00 ft Dg invert: 81.70 ft Dﬁ Invert: 92.20 ft
Length: 221,50 ft l.eng!h 177 00 ft Length: 203,00 ft .
Size: 48 Inch - Ske: 21 inch Stze: 18 Inch
S: 0.000803 fiAt . S0 002825 ftAit - S: 0.002956 ft/ft
\\T{\_, Project Engineer' SANTII ' lOMPSON
Santina & Thompson inc. . Storh._.« D v3 0 [318b)
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™
P}/urlle

Scenario: Base

Label: Qutlet

Label: C4-1

0+00 1+00 2+00 3+00 4+00 5+00 6&6+00

Title: CATELLUS-MISSION BAY
fAhome\pauldocumenticatelius\basin c.stm

NDI/14INN 144748 AR

Station (ft)

Santina & Thompson Inc.

M Llanetand AMotthade o

2P Damatoalsda Cbana

ABSheteens A ARTAN ssma

7+00 8+00 9+00 10+00

: Rim: 97.60 ft-
Rim: 98.80 ft .
‘e Label: C-8 Sump: 91.20 ft
Sump: 89.50 1 Label: C-9 Rim: 98.70 ft .
g . Sump Be 7o Sump:80.00ft oy 8800
\ ,_L___«—f—'*" : . Rim: Q‘,%sog;f 4
g ‘ Sump.f 0.2 :t 98.00
‘Label: C-10 : i
IRim: 98.30 ?t ' ‘
) 4.§S.ump: 89.5Q ft f. - 97.00
. o7 |
: Label P-7 ¢ -
o : ~'Up Invert: 90,20 ft '~ 96.00
Label: P-8 E : Dn Invert: 90i¢0 ft _
h invert 5680 | |-l R
Length: 228.50 ft S ' $:0.000903 fifft : 95.00
Size: 48 inch j 5 i i
" §: 0.000875 ftift | ; i g 1 :
T e
' H i B
o lvert 89.80 ft \V/ ' : 5 '
nvert: 89. . : :
Dn Invert: 89.60 ft = ' t : +93.00
Length: 203.00 ft g :
Size: 48 inch ~ !
S: 0.000985 ft/t ! 92.00
! ’Labfei: P-16
: ' Up Inver£91.20 ft 91.00
Label: P-10 : i Dn lnvért: 90.20 ft
Bhestesn| | Lignatos o
Length: 64.061’! } : / : 8y '0045"}% £t 90.00
Size: 54 inch e ; i !
S: 0.001562 ft/ft | | ; g
' : ' : 89.00

Project Engineer: SANTINA & THOMPSON
StormCAD v3.0 [319b}

)

' Elevation (ft)



Profile
Scenario: Base

Label: C-8

| Elevation (ft)

,/—\\\

Project Englneer: SANTIN /AOMPSON

Rime 56,80 t 2 :
- Rim: 98, Label: C-9 Rim: 98.70 ft - :
Sump: 89.50 . Rim: 98.50 ft  Sump: 50.00 ft | . Rbel C8 99.00
\ . Sump: § * Sump: 91.80 ft
/ ‘ :
, : Label: C-7 9/ :
b Labetc0| 00 Ag"“’ 9'7'0 20 ft ;  98.00
abel; C- ump?80. :
Rim: 98,30 ff :
Label: P-7 ; :
Up Invert: 90.30 ft ; - 96.00
Dn Invert: 90.¢0 ft ?
éengtgsz;mhs ) ft : :
1Ze: nci .
Label: P-8 . :0.000903 it ! 95.00
Up Invert: 90.00 #: - | .
Dn invert; 89.80 o : :
Length: 228.50 ft[— | . . g - 94.00
Size: 48 inch ; : '
S: 0.000875 f/ft |~ : :
\ : VAN 93.00
Up Invert 89.80 f = U |
p nve . . A N
Dn Invert: 89.60 ft \ :
Length: 203.00 ft L ! :' X invert: 90.20 ft. 92.00
Size: 48 inch ; : ' : Length: 310.00 f£~
S: 0.000985 ft/ft : | Size: 18 inch~ - | |
/ P | I - N i :.- ﬂ/ft f : 91 .00
| A : .
Do mvart 89.60 ft | | ' ;
nve s —— ; ' 90.
Dh invert: 89.50 ft ________,,__-———*-'—"‘"""" ] ! ; : 90.00
Length: 64.00 ft - L— . ; i i
SIZB 54 inch [ i 5 ; ; . :
0+00 2+00 4+00 6+00 8+00 10+00 - 12400
Titte: CA\_LUs-MISSION BAY _

StormGAD v3.0 [318b]
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N Piroidle ‘
Scenario: Base
o out
m: =0, Label: C6-4
Sump:89.50ft Rim: 97.70 ft . 99.00
L?‘beg csz.g o Sump: 90.20 ft , ‘
- Rim: 98, Label: C6-5 Label; C6-3  Label: C8-2  Label: C6-1
\\ Sump:89.601%t  Rim: 97.70 ft Rim: §7.70 ft ~ Rim: 87.70 ft = Rim: $7.70 ft: o0
Sump: 90.20 ft Sump: 90.90 ft ‘Sump:91.40 fi Sump: 91.80fB8-
L, |
mn: G .
Sufnp: 89.50 ft 97.00
i .Labek P-19 { T -
o | Bieeen
: KA Label P-21 n invert: . ’
] ‘ Up Invert: 90.50 f Length: 228.5 ft
Labet P-22 : Dn Invert: 90.30 ## Size: 21 inch :
Up Invert: 90.30 ft . Lenath: 99.50 ft § - S: 0.002188 :95.00
Dn Invert: 89.70 ft si 92““ oh
Length: 313.50 ft 8’28'0020';?) It
Size: 36 inch | Rl s .
— -~ | S:oloo1914.ft. - - 194.00  Elevation (ft)
; , - 93.00
. -: N I 192,00
\ = tablet P§131 90 ft oo
' nvert. K
| — bai}:sel’r;?& 00 ft Dn Invert: 91.50 ft :
T : D tnvert: 60.50 ft S 200ft - s0.00
| | — Length: 240.00 ft - 4
, S o S: 0.001810 f/ft .
i _ S: 0.002083 fi/ft . 89.00
0+0p 4+00 6+00 8+00 10400 12400 14400
Label P-10 Labetk P-27
Up Invert: 89.60 ft  Up Invert: 88.70 ft Station (ft)

Dn Invert: 89.50 ft
Length: 64.00 ft
Size: 54 inch

S: 0.001562 #/ft

Title: CATELLUS-MISSION BAY
f:\home\paul\documenticateilus\basin
02/11/00 11:51:42 AM '

-‘Dn Invert: 89.60 ft
Length: 58.00 ft
Size: 42 inch

S: 0.001724 fuft

c.stm

© Haestad Methods, Inc.

Santina & Thompson Inc,
37 Brookside Road Waterbury, CT 08708 USA  (203) 755-16688

Project Engineer: SANTINA & THOMPSON
StormCAD v3.0 [318b)
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Pirurile
Scenario: Base

e e .~ - Label:-C7-3 sel: C7-2 - 100.00°
Kheaon Smaiatn SRSSRL. G
‘Rim: 98, : Sump: 91. Sump: 92.00 ft : G7-
iSump: 89.50 f ? lﬁ?r%?i)&ggﬂ
\ ; _ Sump: 92.50 ft
; | Label: C7 .. X .
R | Rim: 99‘561‘, : 98.00
; ' Sump: 90.8p ft '

Label c6-6 :

Rim:98.20 ft
' Sump:89.60ft

194.00  Elevation (ft

T
-

Label: P-27

Up Invert: 89.70 ft
Dn Invert: 89.60 ft
Length: 58.00 ft
Size: 42 inch

S: 0.001724 fuft

92.00
Label: P-23°
Up Invert: 92.50 ft
Dn Invert: 92.00 ft
Length: 18450 ft
Size: 18 inch
S: 0.0027 10! ft/ft

&

, : - - . 90.00
. — * Label: P-26 Label: P-25 Label: P-24 - o

Labet B son | . Up Invert: 90.80 t  Up Invert: 91.30 ft  Up Invert: 92,00 &t

D nvert: 8980 ft | | Dn Invert: 89,70 ft  Dn Invert: 90.80 ft Dn Invert: 91.30 ft

Length: 64.00 ft ' ' Length: 351,50 ft  Length: 170.00 ft Length: 232,50 ft

Size: 54 inch . -1 Size: 24 inch Size: 21 inch Size: 21 inch :

S: 0.001562 fuft ! l S: 0.003129 ft/it S:0.002941 ft/t  §:0.003011 fUft 5 :

0+00 2+00 4+00 6+00 - 8+00 10+00 - 12400 :
(o BT | | S

Title: CA\--ﬁiLU.:éMISSION BAY : N ‘ Project Engineer: SANT|\ //HOMPSONI
f\home\paufidocumenticatelius\basin c.stm L Santina & Thompson inc. StormCAD v3.0 [319b}
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Pipe Information Table
AreaD -
5 Year Storm

Upstream streaml Upstreaml Tota! Up-

) Invert Inverf  Ground Hydraulicj Systemf Average} s Down-f Upstree!
stream Mannings| Con-structed| Elevation] Elevation] Elevation| GradeOuf Fi Velocity] Cover® stream! Freeboard
Label _Node| Section Size nj Length (ft} Slope (fft) (f) (ft) (it Y  (cfs) {f's) (Rt} Cover (ft) (feet

96.15{ 442 1.41] 29| 34 1.2
95.97] 6.57] 1.65] 3.15| 3.55 1.5
95.56| 12.98| 2.64] 3.3] - 45 1.7
95.34] 13.88] 2.34| 4.25] 5.15 2.9

95.11 21.51 3.04f 4.9 5 3.9
94.66] 21.95] 3.1 5 5.5 4.1
_94.05| 25.84] 3.66] 5.5 5.8 4.8
93.47| 47.21] 4.13] 4.8|- 54 54
92.73] 50.95| 4.86] 5.4 5.9 6.3
91.64] 54.33] 6.14] 54 6 7.3
96.42] 2.14] 1.21] 3.6 4.2 14
95.86] 6.14] 2.55{ 3.95| 4.65 1.8
95.63] 8.04| 2.02| 4.15] 4.75 2.6
9544] 8.8f 1.79{ 45 5.2 3.1
95.34] 8.96] 1.82] 5.2 54 3.6
94.19| 9.23| 1.88] 5.1 . 5.7 4.5
94.05] 16.73| 1.75| 4.7 53 4.9

P-1 |D-1 24 inch 0.014] 253.51 0.001578 92.6f 92.2 97.5
P-2 {D-2 127inch 0.014 2661 0.001504 g922] 91.8 97.6
P-3 [D-3 _ |30inch 0.014 262} 0.001527 91.8 914 97.6
P-5 |D-4 133inch 0.014 169} 0.001183 91.4 91.2 98.4
P-6 [D-5 136 inch 0.014]  80.5{ 0.001242 91.2 91.1 99.1
P-7_|D-6 136 inch 0.014] 227.5) 0.001758|  91.1 90.7 99.1
P-8 jD-7 136 inch 0.014] 233.5| 0.001285 80.7 90.4 99.2
P-9 |D-8 |48inch 0.014 275} 0.001455 804 g0 89.2
P-10 {D-9  }48inch 0.014] 233.5] 0.001713 o0 89.6 99.4
P-11 {D-10 {54 inch 0.014{ _ 96.5 0.001036 89.6 89.5 99.5
P-12 |D1-1 {18 inch 0.014] 253.5) 0.001578 92.8 924 97.9
P-13 |D1-2 {21 inch 0.014 266} 0.001504 924 92 98.1
P-14 |D1-3 127 inch 0.014 2031 0.001478 92 91.7 98.4
P-15 {D1-4 {30 inch 0.014 2691 0.001487 91.7 91.3 98.7
P-16 |D1-5 {30 inch 0.014] 91.5/0.001093}  913] 91.2 99
P-19 |D4-1 |30 inch 0.014 2571 0.001556 91.2] 90.8 98.8
P-20 |D4-2 ]42inch 0.014] 298.5{ 0.00134 90.8 90.4 99

February 11, 2000
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\_ N —/
Node Information Table
AreaD
5 Year Storm
System Local '
Contri-f Ex-| System| System| System) Ad- Totall Locall Ra-

Inlet Inlef] buting| temal Flow In-] Rationall ditionall System In4 tional | Rim
Area Inlet C o] Area Tc( Time] tensity| Flow Flow( Flowj tensity] Flow| HGL! HGL| Elevation
Node | (acres)| Coefficient] (acres) (acres)] (min) {min)}  (in/hr) (cfs))  (cfs) (cfs)] (infhr)] (cfs)| In ﬂ Out (ft) (ft
D-1 1.65 0.85 14 1.4 0 5 3.13 4.42] - 0 442) 3.13] 4.42] 96.3] 96.26 97.5
D-2 1.3 0.85 1.1 2.51 0 8 2.6 6.57 0 6.57] 4.15} 4.62]96.15| 96.11 97.6

D-3 3.78 0.85] 3.21 5.72 0] 10.69 225 12.98 0]  12.98] 4.15] 13.43|95.97] 95.86 97.6]
D-4 1.01 085 0.86 6.58 0} 1234 2.09] 13.88 0f 13.88f 4.15] 3.59|95.56f 9547 98.4
{D-5 0.5 0.85] 0.43! 11.69 0] 15.23] 1.83] 2151 0] 2151 4.15] 1.78/95.34] 95.19 99.1
D-6 0.5 0.85| 0.43] 12.11 0] 15.67 1.8] 21.95 0] 21.95] 4.15] 1.78] 95.1] 94.95] - 99.1
D-7 3.27 0.85] 2.78] 14.89 0f 16.89 1.72] 25.84 0] 25.84] 4.15] 11.62}94.66] 94.45 99.2
D-8 6.49 0.85{ 5.52{ 28.31 0] 17.96 1.65] 47.21 0] 47.21] 4.15] 23.05/94.05] 93.78| - 99.2
D-9 4.22 0.85] 3.59 31.9 0] 19.07 1.58{ 50.95 0] 50.95] 4.15] 14.99]93.47 93.1 99.4
D-10 3.8 0.85] 3.23] 35.13 0f 19.87 1.53] 54.33 0] 54.33] 4.15] 13.5/92.73] 92.24{- 99.5
D1-1 0.8 0.85] 0.68 0.68 0 5 3.13]° 2.14 0 2.14] 3.13] 2.14}96.57] 96.54 97.9
D1-2 2.03 0.85] 1.73 2.41 0 8.48 2.53 6.14 0 6.14} 4.151 7.21196.42] 96.32 98.1
D1-3 1.26 0.85 1.07 3.48 0] 10.22 2.29 8.04 0 8.04] 4.15] 4.48/95.86] 95.79 98.4
D1-4 0.72 0.85] 0.61 4.09 0f 11.89 2.14 8.8 0 8.8] 4.15| 256(95.63] 95.58{ ©  98.7
D1-5 0.7 0.85 0.6{ 4.68 0 144 1.9 8.96 0 8.96] 4.15] 24919544 95.39 99
D4-1 4.65 0.85{ 3.95 3.95 0 10 232 9.23 0 9.23] 232 9.23{94.39] 94.34|. 98.8
D4-2 4.65 0.85] 3.95 7.91 0] 12.28 2.1 16.73 0} 16.73] 4.15] 16.52]94.19] 94.14 99
Out 35.13 20.13 1.62{ 53.83 -53.83 91.64] 91.64] . 100

February 11, 2000



Scenarlo: Base

p-11 B-10
Out A/T :
: P-10 ,
D-9
43
P-9

S L]

P-20

D4-2
M

| p-19

ﬁDM

. K - \
Title: CATELLUS-MISSION BAY N Project Englneer' SANTIN..l THOMPSON

B N il TP Y SR A RPN PV

Santina & Thompson inc. StormCAD v3.0 [318b]



N Profile
Scenario: Base
L?m 100. 00 ft

Sump: 89.20 ft

Labet: D-10 tabel D-9
Rim: 89.50 ®  Rim: 58,40 ft Label: D-8 Labet D-7 Label: D-8
Sump: 89.60 ﬂ Sump: 89.80 ft Rim: 99. 2012 Rim: 99.20ft  Qim:'99 1

ft_Sump: 0300 S o030 M

\wmp 90 ft kD-4
le 98.40 ft
Sump: 90 80 ft
Label D-3
. Rim: 97.60 ft
Label: D-8 - Sump: 91.00 ft

Labei: D-2
Rim: 6760t  RabekD-d

Rim: 98.1G ft
Sump: 80.50 ft

Sump: 91.30 ft Sump: 81.5

-
B ge.m:.:%.ss:
AN

Label: P-2 #

\
=
N

P-7 Label; P-§
Up invert: 81,10 ft

Up invert: 91.

Dn invert: 90.70 ft Dn tnvert: 91.2
Length: 227,50 ft H X
Shd 9 36 Inah I.enmh 1’22"00 1t
] S: 0.001753 mﬂ s. 0.001183 fuk .
0+00 10+00 15400
Station {ft) \
Label: P-11 Label: P-10 Labet: P-9 Label: P-8
Up lnvert:89.60 ft  Up invert: 80.00 ft Iwert: 90.40 f :‘ 180,70 @t Label: P-6
Oninverk: 89601  Dnimvert: 83801 Dhlvert: 8000  Dh invert; 00.40 f B fvert: 0140 f
Siren 84 Tneh Shioldd nch ' Lengh:27500f  Length: 233,501 Longth; 20.50 8
S:0001036 Ut §:0.001713 fUR S: 0001455 fua S: 0001285 fUt S 001247 U

Title: CATELLUS-MISSION BAY .
fA\home\paulldocumenticatellus\basin d.stm o Santina & Thompson Inc.

N2124IO0N 44:NA2ND ALS

20400

I: P-3
Up hvort.91.ao f
Dn Invert: 81,40 i
Length: 262.00 ft
Size: 30 inch
§: 0001527 f/t

ft
0

ft

100.00

98.00

96.00

94.00

92.00

80.00

88.00

25+00

Elsvation (ft)

Project Englneer SANTINA & THOMPSON

ChnvnnfNAM ..A A thanie



Profile
Scenarlo: Base

Label: D1.5

bet: 0-7 Label: D1-4
leal' Out le 88,20 ft Rim: 88.00 ft Rim: 98.70 ft
Rim: 100.00 i Sump: 90.30 1 Sump: 80,80 8 Sump: 91.40 #
Sump:86.20 % tabe:D-o .. . e - L A - , 100.00
Rim: 99,40 fi Labat: D:8 Labet D-8 :
Sump: 89.80 ft Rim: 89.20 ft 1 Rim: 99,10 ft
; Sump: 90.10 # . Sump: 90.50 ft Labet: D1-3 .
—
Label: D-10 ' T S “o'?“sg 2 RIbeEDIZn  taberDi-1
Rim: 99,50 ft F\\ ! Sump: 62.30 2  Rim: 87,80 ft .
.} Sump:89.60 8 . . - Sump: 92.808 g3 00
: i
Labef D-5
Rim: §9.10 #t ] -
Sumy: 80.60 & ) - :
. L . e—"]. " 98.00
A7 |
- ..“ L -
R s
/
/ / o1 / / // . 84.00 Elevation (it
/ - ;
/ \ \ : 82.00
t -""-T
80.00
| P.7 Label: P-15 Label: P-13
hv.ﬂ 81,101t Label P8 Up vert: 81,70 ¢ ; 1 92.40 ft
gr, nver: 00701t Up overk: 120 Dn nvert: 9130 1 PR vert: 2400
Length: 227.50 1 Ry A ) Length: 269.00 ft qum 266.00 fi
Size: 36 inch Is‘lzl;q'g'sﬁ)cho t Size: 30 lnch Vi
S O00ITSE I 242 ' | 5:0.001504 ton . e800
0+00 10+00 ' 1 20400 25+00
Labat: P-11 1 P8 Station (ft) Labet P-16 Label: P I: Pei2
Up invert: 80.60 ft . 90. i P-9 avert: 80.70 ft Up lnvert: 81.30 ft i gz 00 ft Up Wnvert: 52.80 i
Dn Invert: 89.50 11 1 :‘3:35 2600 ft g':, '.‘,::"‘ 20408 g?u invert; 90.40 i On vert: 91201 b pvert: 8200 1 D hwert: 92.40 ft
5,;‘?,""2 49'2020 ft Length: 233,60 11 [angth; 275.00 t L‘ezngt:;\.ezsaﬁso ft “’;‘?‘;’,‘bs';"““ : ts.fznct;g, z'?shoo ft g&:ﬂhfkﬁw ft
8. Size: 48 Inc! 3 H . c :
S:0001038 W1 500017131 orgoeqanawn St 0.001285 it §: 0.001083 fitt §:0.901478 fyft $:0.001578 i
N ,
{ /\ N
N \ \_/\ ’ \

Thia: AATEI | IQAISSION BRAY

| )
Project Engineer: SANTIn.«4& THOMPSON
StormCAD v3.0 {318b)



)

N
Protile

Scenario: Base

()
®,

Label: Out
gim: 1 0809'02 % f}‘t )
ump: 89. L I: D-9 .
R?r?\:e 9&40 ft flﬁ?bgg 35% " Labelk: D4-2 100.00 |
Sump: 89.80 ft ISu"l’:;p: 9'0.10 ft Rim: ég.oo ft Labe’: D4-1 .-
—————— . Sump:90.70ft  Rim: 98.80 ft
. —————____Sump:91.20ft
Label: D-10 : .
_Rim: 99.506ft
Sump: 89.60 ft ' 98.00
- 96.00
Label: P-20 Label: P-19
Label: P-10. . N Up Invert: 90.80 ft Up Invert: 91.20jft
Up Invert: 90.00 ft - B hvart: 60:00ft | Dninvert 90.40t | Dn invert: 90.80jf
Dn invert: 89.60 ft o Length:.275.00 ft . Length: 298,50 ft s?ngth. 257.00
Length: 233.50 ft — 74 I Size: 48 inch Size: 42 inch ze: 30 Inch 1 92.00
Size: 48 inch S: 0.001455 f/ft S: 0.001340:ft1ﬁ S: 0:001556 f/ft] .
S:0.001713 ft/ft e : / ?
aoel: P- — : : 1
Up Invert: 89.60 ft : i
Dn Invert: 89,50 ft : !
Length: 96.50 ft ! : |
Size: 54 inch | : i
S: 0.0010386 fi/ft ! !
3 i : : 88.00
0+00 2400 4+_00 6+00 8+00 10+00 12+00
Station (ft) v
Titla: CATELLUS-MISS!ION BAY tie 2T, . Project Engineer: SA!JTINA & THOMPSON

fAhome\naufidocument\catallua\hasin d.stm



yan! ‘ 8 .
Pipe Information Table
Area E
5 Year Storm
Down-| Down-l
Upstream!  stream| Upstream]  stream . Total . Upy*
Up- Invert] Inver] Ground Ground] Hydrauliq Hydraulicd System| Average| stream| Down- Upstream
stream Mannings| Con-structed| - Elevation} Elevation] Elevation] Elevation] Grade Inj Grade Ouf - Fi Velocityy Cover). stream| Freeboard
Label Node| Section Size n{Length (R Slope (fU/R) (Y (ry (ft () (feegL (Y (cfs (fs) - (f) Cover (ft (feet)
P-1 |E-1 8 inch 0.014] 466.5} 0.002144} "~ 93.1 92.1 98.5 98.2} 97.12 96.6] 0.38 1.08] 4.73} .5.43 14
p-2 |E-2 24 inch 0.014 171} 0.001754 92.1 91.8 98.2 98] 96.54 96.39} 6.156 1.96{ 4.1 4.2 1.7
P-3 |E-3 27 inch 0.014) 362.5] 0.001931 91.8 91.1 98 98] 96.29 95.83} 10.29 2.59) 3.95| 4.65 1.7
P4 |E4 30 inch 0.014 71.5} 0.002797 91.1 90.9 98 98} 95.77 95.72] 9.61 196] 4.4 4.6 2.2
P-5 |E-6 |36inch 0.014 50 0.002 90.9 90.8 98 98] 95.64 95.61) 16.11]  2.28] 4.1 4.2 24
P-6 |E-6 48 inch 0.014] 317.5] 0.00189 90.8 90.2 98 97.8] 95.35 94.89] 50.84 4.05] 3.2 3.6 2.7
P-7 |E-7 48 inch 0.014] 126.5| 0.002372 90.2 89.9 97.8| 97.7] 94.63 94.45} 50.93 4.05| 3.6 3.8 3.2|
P-8 |E-8 48 inch 0.014 114} 0.001754 89.9 89.7 97.7 97.6{ 94.09 93.85] 60.75 4.84] 3.8 3.9 3.6
P-9 |E-9 54 inch 0.014] 101.5{ 0.00197 89.7 89.5 97.6 98.1f 93.06 92.3| 90.86 7.64] 34 . 4.1 4.5
P-10 |[E2-1 {10inch 0.014} 239.5| 0.004175 92.8 91.8 98.3 98.6 96.1 95.92| 0.56 1.03} 4.67] 5.97 2.2
P-11 JE1-1  {10inch 0.014] 385.5] 0.002075 92.6 91.8 98.8 98.6] 96.99f . 95.92{ 1.07 1.97{ 537{ 5.97 1.8
P-12 |[E1-2 127 inch 0.014 447! 0.002013 91.8 90.9 98.6 98] 95.89]  95.72] 5.61 1.41{ 455! 4.85 2.7
P-13 |JE3-1  {12inch 0.014] 354.5| 0.001975 92,7 92 98.9 98.5{ 97.77{ 97.54] 0.94 1.1} 5.16] 546 1.1
P-14 {E3-2 |36 inch 0.014] 245.5{ 0.002037 92 91.5 98.5{ - 98.3] 97.23 96.59] 31.72 449{ 3.5 3.8 13
P-15 |E3-3 {42 inch 0.014{ 233.5} 0.002141 91.5 91 98.3} 98f 9641 96.12} 32.57 339} 3.3 3.5| . 1.9
P-16 |E34 142 inch 0.014 109} 0.001835 91 90.8 98 98] 95.83 95.61} 42.08 437} 3.5 3.7 2.2
P-17 |E4-1 |24 inch 0.014] 165} 0.002424 91.8 914 97.6 97.7] 96.51 9641} 4.99 1.59] 3.8 4.3 1.1
P-18 1E4-2 |24 inch 0.014 178] 0.002809 914 90.9 97.7 97.8] 96.31 96.05f 8.07 2571 4.3 4.9 1.4
P-19 |E4-3 24 inch 0.014 301} 0.002326 90.8] 90.2 97.8 97.7 959) 095.24] 9.79] 3.12| 4.9 5.5] 1.9
P-20 |E4-4 }24 inch 0.014} 104.51 0.002871 90.2 89.9 97.7 97.7] 9493 94.45] 14.17 451 55 5.8 2.8
P-21 |[E5-1 |24 inch 0.014] 200.5} 0.00399 954 94.6f 101.2{ 1009 99.79 99.6] 6.55] 2.09] 3.8 4.3] 14
P-22 |[E5-2 |24 inch 0.014 240| 0.00375 94.6 93.7] 100.9} 1003} 99.37 98.57| 12.13 3.86] 4.3 4.6 1.5
P-23 |E5-3 [30inch 0.014] 234.5] 0.004264| ~ 93.7 92.7{ 100.3 99.6] 98.36 97.85{ 17.79 3.62] 4.1 4.4 1.9
P-24 |E54 [30inch 0.014] 206.5] 0.003874 92,7 91.9]  99.6 88.7] 97.56 96.92{ 21.21 432] 44 4.3 2.0
P.25 |[ES-5 |33 inch 0.014 2121 0.003774 91.9 91.1 98.7 98.3| 96.62 96.01] 26.29 4.43] 4.05| 4.45 - 24
2.26 |E5-6 |36 Inch 0.014} 138.5] 0.004332 91.1 90.5 98.3 98] 95.69 95.32] 31.94 452 42| 45 2.6
2.27 |E5-7 |36 inch 0.014] 118.5} 0.004219 90.5 90 98 97.7] 94.99 94.66| 32.73 463 4.5 4.7 3.0
2.28 |E5-8 [36inch 0.014 81.5{ 0.003681 90 89.7 97.7 97.6] 94.18 83.85f 39.3 556 4.7t 49 3.5

February 11, 2000



Node Information Table -

Area E
" 5 Year Storm
System , . : v | Local
Contri{ Ex-f System System1 System| - Ad-| Total Locall Ra-
inlet] ' Inlet] buting temaIF Flow| in-| Rationall ditionall Syste In{{ tional| Rim

‘Time| tensity Flow| Flow| Flow| tensity] Flow| HGL HGL] Elevation}
(min)] (in/hr) (cfs)]  (cfs) (cfs) (inhr)]  (cfs)] In (ft)t Out (ft) (ft)
5| 3.3 0.38 038} 3.13] 0.38{97.14] 97.12} 98.5].
1223 211} - 6.15 6.15] 4.18] 11.71] 96.6] :96.54 98.2

Area| Inlet C CAl Area
Node | (acres)| Coefficlent] (acres)] (acres)
E-1 0.14 - 0.85] 0.12}] 0.12
E-2 3.27 0.85] 278 29

—

E-3 27 0.85| 2.29] 5.19 13.68 1.97] 10.29} 10.29] 4.18] 9.67}96.39] 96.29 98
E4 | 02 0.85] 0.17} 5.36 16.02 1.78 9.61 9.61] 4.18] 0.72{95.83| 95.77 98
. |E-S 1.86 0.85] 1.58] .9.19] 16.63]  1.74] 16.11 16.11] 4.18] 6.66|95.72] 95.64 98

E-6 0.23 0.85 0.2] 29.38 16.99] 1.72| 50.84 50.84] 4.18{ 0.82}95.61] 95.35} . 98

E-7 1.78 0.85| 1.51 30.9 18.3] 1.64] 50.93 50.93]  4.18] 6.37|94.89] 94.63 97.8

E-8 0.96 0.85] 0.82] 37.6 18.82 1.6] _60.75 60.75] 4.18] 3.44]94.45| 94.08 97.7

E-9 1.14 0.85] 0.97] 57.09 19.21] - 1.58] - 90.86 90.86{ 4.18] 4.08)93.85] 93.06 97.6

5| 3.3]  1.07] 1.07} 3.13] 1.07{97.05{ 96.99 98.8{

8.87 248 5.61

E1-1 0.4 0.85{ 0.34] . 0.34
E1-2 2.03 0.85] 1.73] 224

5611 4.18] 7.27195.92| 95.89]  98.6

E2-1 0.21 0.85] 0.18f 0.18 5 3.13 0.56|. 0.56] 3.13] 0.56]96.12]  96.1 98.3
E3-1 0.35 0.85 0.3 0.3 5] 3.13 0.94 __ 094} 3.13] 0.94]197.79] 97.77 98.9
E3-2 | 15.85 0.85] 13.47] 13.77 10.36 2.29] 31.72 31.72] 4.18] 56.77197.54] 97.23 98.5
E3-3 1.1 0.85] 0.94] 14.71 11.28 22| 32.57 3257 4.18] 3.94|96.59] 96.41 98.3
E34 6.23 0.85 5.3 20| 12.43 2.09] 42.08 42.08] 4.18| 22.31}96.12] 95.83 98
E4-1 1.86 0.85; 1.58 1.58 ' 5 3.13] 4.99 4.98] 3.13] 4.99]96.55] 96.51 97.6
E4-2 1.52 0.85{ 1.29| 287 6.73 2.79 8.07{ 8.07| 4.18] 5.4419641] 96.31f - 977
E4-3 | 0.99 0.85] 0.84] 3.7 7.89 2.62 9.79 9.79] 4.18] 3.55}96.05 95.9 97.8
E4-4 2.55 0.85] 2.17] 5.88 9.5 2.39] 1417 14.17] 4.18] 9.13/95.24] 94.93 97.7
E5-1 2.62 0.85| 223] 223 6 2.92 6.55 6.55( 2.92f 6.55{99.86{ 99.79 101.2

‘12,13  4.18] 9.71] 99.6]  99.37 100.9
17.79] 4.18] 10.53|98.57] 98.36 100.3
21,21 4.18] 7.95197.85] 97.56] - 99.6
26.29] 4.18] 10.82]96.92| 96.62} . 98.7
31.94] 4.18] 12.46]96.01] 95.69 - 98.3

7.6 2.66] 12.13
8.64 2511 17.79
9.72 2.36] 21.21

10.51 2.27] 26.29}
11.31 2.19{ 31.94

ES-2 2.71 0.85 23] 4.53
E5-3 2.94 0.85| 25| 7.03
E54 2.22 0.85| 1.89] 8.92
E5-5 3.02 0.85] 2571 11.48
E5-6 3.48 0.85] 2.96] 1444

(=) (=] [=] [=] [=] [=) [=] (=] [=] (=] (=1 {=][~]{=] [=][=] [=) [=) (=) (=) (=] [=) [=} (=] [=) [=] {=1{=]

fortng,
4 3
olojololololololololojololololo]ololololololololololalels &

ES-7 0.82 0.85 0.7] 15.14 11.82 2.15] 32.73 32.73] 4.18] 2.94}95.32] 94.99 98
ES-8 3.99 0.85] -3.39] 18.53 12.25 2.1 39.3 39.3] 4.18] 14.29{94.66] 94.18 87.7
QOutiet 57.09 19.43 1.57]  90.07 - 90.07 92.3 92.3 98.1

February 11, 2000
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Scenario: Base

. E-1
Ea P2 _E-2 P -
E2-1
p-10
. E1-1
Ef.2 P-11 _a
' . £3-1
. E5-801 p.ys _E3-3 P-14 E3-2 P12 a8
~- Lo

Title; CATELLUS-MISSION BAY ) .
f\home\paul\documenticatelius\basin e.stm Santina & Thompson Inc.
02/11/00 01:40:39 PM ' © Haestad Methods, Inc. 37 Brookside Road Watarhirey AT NAYAB 1184 sanal wos <oo=

Project Englneer: SANTINA & THOMPSON
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FiJfile

Scenarlo: Base

Label: E-6 Rmes650 ft
Label: Outiet Rim: 98.00 ft Labet E-2 © Sump: 93,00 ft
Rim: 98,10 ft Sump: 90.80 ft Rim: 98.20 ft
.Sump: 89.10 ft ; Label E-3  Sump: 82,101t 99.00
: _ Label E-4 i Rim: 98.00 ft *
) Labet E-8 Rim: 88.00 ft i Sump: 81.70 ft
e ...|RMOTTOMR, Sump: 61,00t - ———
\ ! w rao_” - 98.00
] , Labdl: E-5 i
! - Rim:{98.00 ft |
L Labet E-7 - Sumbp: 80.90 ft ' : s ' 97.00
Labe ,Eé% n | Sump:g0.101t i R
Sun';pi: go.501t | - == 96.00
. }' . A, 1 95,00
1 — i
— 47/ : - L : i | 94.00 *  Elevation (ft)
g : Label: P-1
i Labet: P-8 Label: P-3 ol -
{ Up Invert: 90.80t Up Invert: 81.80 ft - 83.00
|| Shesazen eI
Iétlazngtgaﬂ%‘so ft \ \| See:27nch : o 002144 nrft -
- \ S: 0.001890 fiAt" ' s o.oo1931g s %2.00
!
ll 91.00
E - 80.00-
l .
oL L 89.00
0+0 2+00 8+00 10400 12+00. 14+00 16+00 18+00
Label: P- Labet: Labet: P-7 ation () \ Label: P-2
Up Invert: 89,70 ft lnvert 89.80 ft Labet P-5 : Label P-4 - Fe
Dh NVert 85.501t B hvert 89701 op vert: 80.20f1 {33 invert: 80.90 ft Up invert: 0110t £h Vet 92 ;8 n
Length: 101,501t Longth: 114.00ft  Length: f26.601 DN Iwert 80.801t fvert: 90.90 ft Longthe 371,00
S ootoromm S22 0 81'}"54hnn ROk S 95 e ‘é?z“e’"%‘oﬁc? " Siee? 24 Inch
: 0. S: 0.00 t : _ :
Sobozs2 MMt SYoho000 S: 0.002757 ft S 0.001754
a2
N /\ \ : 7N
Titte: CATw=<iL. _4ISSION BAY N Project Engineer: SANTIN | JOMPSON
f\home\pauidocumenticatelius\basin e.stm Santina & Thompson Inc. Storm.-. v3.0 [318b])
AN et Pl AMletaduies AT NRTNRTISA 1203} 755-1686 Page 4 of 1
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Scenario: Base

Labe!: Outlet
Rim: 98.10 ft
.Sump:.89.10 ft. g

i Label: E-6

Sump: 90.10 ft

Label: E-8 Rim: 98.00 ft /
. Rim: 97,701t - Sump: 9 :
\ Sump; §9 90 &t
Label: E-7 Label: E-5
Rim: 97.80 ft Rim; 98.00 ft

Sump: 90.90 ft

y .

Label: E1-2
Rim: 98.60 ft
Sump: 91,80 1t

Label: £1-1

Rim: 98.80.ft"
Sump9880 ft

Label: P-6 _
Up Invert: 90.80 #t
Dn Invert; 90.20 #t
Length: 317.50 ft

Size: 48 inch N
S: 0.001890 ftAt

v

*8:0.002013 fAt

V/ ”
v ELabel:P-12 .

' Up Invert: 91.80 #t
: Dn Invert: 80.90 ft
: Length: 447.00 ft

! Size: 27

inch .

Label: P-11

Up Invert: 92.60 ft
Dn Invert: 91.80 ft
Length: 385.50 ft
Size: 10 inch

S: 0.002075. ftit

/
2+00 4+00 8+00 0+00
Label: P-9 . .
: Label: P-8 Label: P-7 Label: P-§
Up invert: 89.70 8 (o Invert: 89.90 &  Up Invert: 0.20 o Stallon () el Pen o
Length: 101.50 ft  Dn Invert 89.70 8  Dn Invert: 89.90 Dn invert: 90.80
s?nq 04 Inch Length: 114.00 ft Length: 126.50 ft Length: 50.00 ft
s.zg .0019';% it Size: 48 inch Size: 48 inch Size: 36 inch
e S: 0.001754 ftit S: 0.002372 fuAt S: 0.002000 ftt
Title: CATELLUS-MISSION BAY
f\home\paulidocument\catellus\basin e.stm Santina & Thompson Inc.

02/11/00 10:40:03 AM © Haestad Methods, Inc.

37 Brookside Road Wataerhurv. T NR7NR 1104

12+00

14+00

FLY LA L

1 98.00 -
- 97.00
' 96.00
95.00

: 94,00

+ 93.00
92,00
: 91.00

! 90.00

89.00
16+00

Elevation (ft)

Project Engineer: SANTINA & THOMPSON

StormCAD v3.0 [319bt



Label: Qutlet
Rim: 98,10 ft

L
Title: CATi.c0x ...<SSION BAY

Label:

F.

_dle

~ Scenarlo: Base

E-7

Rim: 97.80 ft

Label: E1-2
Rim: 98.60 ft

LaBed0E2-1

94,00  Elevation (ft)

93.00 taper P-10
Up Invert: 92.80 ft

——~Dn Invert: 91.80 ft

; Length: 239,50 ft
92.00 Slzeg 10 inch
S: 0.004175 ft/ft

Project Engineer: SANTIM\/BK}JMPSON

Sump: 89.10 ft : : !
P ‘ Sump: 90.10 f Label: E-6 . Sump: 91.80 ft Rim: 98.30 ft -
Label: E-8 Rim: 98.00 ft Sump: 92.80 ft
- Rim: 97.70 ft Sump: 90 80-f 98.00
— 1 Label: E-5
Rim: 98.00 ft
- Sump: 90.90 ft 97.00
Kim: 6780 f -
m: 9%.
Sump: B9.50 ft \VAE 96.00 =
?/ 95.00
: Labelk P-6 : Label: P-12. . N
Labdi: Up Invert: 90.80 ft Up Invert: 91.80 ft :
abgl: P-7 1 Dn Invert: 90.20 ft Dn Invert: 90,90 ft . '
Up ljvert: 80.80 fangth: 317.50 fi © Length: 447.00 ft
Dn lyvert; 89.90 8jze: 48 inch \ .Size: 27 Inch | :
: 128.50 f5: 0.001890 fu/ft S:0.002013 filtt |
it ?
g ! | 91.00
/ : '
. !
. { 90.00
- |
. . i 89.00
0+04 4+00 6+00 8+00 0+00 12400 14+00
Label: P-8 Label: P-8 ) Label: P-5
Up Invert: 89.70 ft  Up Invert: 89.90 ft Station (ft) Up invert: 90.90 ft
Dn Invert: 89.50ft  Dn Invert: 89,70 ft Dn Invert: 90.80 ft
Length: 101.50 ft Length: 114,00 ft Length: 50.00 ft
Size: 54 inch Size: 48 inch Size: 36 inch
S: 0.001970 ft/ft S: 0.001754 ft/ft - 8:0.002000 ft/ft
f:\home\'pap_t\qocg!n_ep_t\cateﬂus\buln e.stm Santina & Thon;;ion Inc,

StormCAD v3.0 [319b)
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ol Q O
\J /;‘lle _ ~
Scenario: Base
Label: E-8
Ll oute g 22208,
m: 98. mp: 90. Label: E3-1 -
Sump: 89.10 ft Label: E3-2 Rim: 9890 ft .
Labet: E3-3 Rim: 98,50 ft Sump: 82.70 ft gg.00
Label: E3-4 Rim: 98.30 ft Sump: 92.0 .
: Labek E-8 Rim: 98.00 ft _[Sump: 1
Rim;: 97.70 ft Sump: 34-06-ft 98.00
\ - | sump: 89 90-ft— :
E;t E-9- - - : » 97.00
Rim:qrgon | LabeLE7 / |
sumplge.son | Rim:orsof 7 .
A Jmpe S5 . — . _ Label; P-13 0
Labet P- : = Up Invert: 82.70 ft 9.00
Up Invert: p0.20 ff : "] Dn hvert: 92.00 ft -
Dn hvert: 9.90 ft l.ength 354.50 ft :
Length: 14B.50 ft ] , Size: 12 nch
Size: 48 ifeh -~ |- . s:ooo1975nm  95.00
S: 0.00232 At —— !
11 : : . . 194,00  Elevation (ft)
it f |
nve
Dn hvert: X ' 83.00
Length: 1 '
Size: 48 \ / .o
S$:0.0017 N~ Y 92.00
l':;blel: F:; o
nve . .
Dn hvert: i 91.00
6. C :
s:o0.001efommt |. . |L
o 90.00.
S R S T W o ~ 89.00
0+00 2+00 8+00 10+00 14¢00 16+00 18+00
Label. P-8~ Label: P-16 Station () Label: P- Label: P-14 .
Up Invert: 90.80 ft Up Invert: 91.00 ft () u,,".?,'v&’ 31,50 ft Up Invert: 92.00 ft
Dn hvert: 80.20 ft Dn hvert: 80.80 ft Dn hvert: 81.00 ft Dn hvert 91.50 ft
Length: 317,50 ft Length: 109.00 ft Length: 233.50 ft Length: 245.50 ft
Size: 48 Inch Size: 42 inch Size: 42 inch Size: 36 inch
S: 0.001890 fiAt S: 0.001835 fu/ft 8 0. 002141 fm _$:0.002037 fift
Title: CATELLUS-MISSION BAY . Project Enginoar: SANTINA & THOMPSON

f:\home\pauldocumenticatelius\basin e.stm
02/11700 10:41:32 AM

Santina & Thompson Inc.

StormCAD v3 0 [319b}
37 Brookside Road Waterbury, CT 08708 USA (203} 755.1888

© Haestad Methods, Inc.



Profile
Scenario: Base

Label: Outlet . - ' - :
gim: 988;013 " ' : ~ : 99.00
ump: 89. : : : :
: : Label E4-3 ~ )
Sodh SRS g
’ ’ e R : : um :
Label: E4-4 ‘ , Label: E4
. ' - | Rim:97.70 ft . : Rim: 97.7 ft 97.00
Label: P-19 Label: £-9 - | Sump: 90.20 ft . Sump 91.410:ft .
gp ',"Veftt- o090 1t Rim: 9760 ft . -

n Inver . P 1 »
Slze 24 inch _ , -
Label: P-20 : : : : . 95.

Up Invert: 90.20 ft o - - ] 9800
Dn Invert: 89.90 ft ' » S
] ' - 94.00 Elevation (ft)

Length: 104.50 ft

Size: 24 inch -

S: 0.002871 ft/ft |

Label: P-8 ‘ : . Label: P-17

Up Invert: 89.90 ft \ 93.00 Up invert: 91.80 ft

Dn Invert: 89.70 ft Dn Invert: 91.40 ft

- gengtI214‘%65h00 ft

~—_ / ize: nc

192,00 . S:0.002424 fi/ft

Length: 114.00 ft
Size: 48 inch ™~
S: 0.001754 ft/ft o

Label: P-18

! Up Invert: 91.40 ft
! : ' Dn Invert: 90.90 ft
) : ' - - Length: 178.00 ft
: Size: 24 inch

Label: P-9 | ' - ~
Up Invert: 89.70 ft .. :

Dn Invert: 89.50 ft ,=
Length: 101.50 ft // | :90.00 . s:0.002809 fu/ft
Size: 54 inch P : .
8: 0.001970 fu/ft | . ; f R
e e JE IR Z ' 89.00
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00

N
/)
N L

Project Engineer: SANTINA & THOMPSON

StormCAD v3.0 1318h)

TN
(\ Sta tu\/ .
Title: CATEc=JS-MISSION BAY ~
f\home\pauldocumenticatellus\basin e.stm Santina & Thompson inc,



\_ ofile
Scenario: Base
T Label;¥5.90
Labeil: E5-2 Rim: 101.20 ft
Rim:'100.90 ft Sump: 95.30 ft
: Label: E5-3 Sump:-94-50°TY
! !s?im: 100 :
Label: Outlet _ Label; E5-4 Sump=93.50 ft
- Rim: 98.10 ft - . Rim: ssésoﬂ/ - 100.00
. Sump: 89.10 ft Sump~62.60 ft
' . Iﬁ?belt ESB ;f .
Label: E5-8 bel: ES-8 m: 9870 ft
Rim 97,70 %  Gapelk ES-S8. Sump:91.80 ft
Labe!: P-26 Sump: 89.90 ft Sump:-9079 Uift )
Up Invert: 91,10 ft
Dn hvert: 9050 f — |

o

Label: £5-7
Rim: 94.00 ft
Lab¢l: E-9 Sump: y :

98.00
Length: 138.50 ft '
Siza: 36 inch
S: 0.004332 ftAt

Rim]97.60 n;

Label: P-27 Sump: 89.50]ift
Up Invert 90.50 ft I
Dn nvert: 90.00 ft
Length: 118.50 ft

Size: 36 inch
S:0.004218 i/t

Elevation (ft)

94.00° “Lapel: P-21
Up Invert 8540 ft
Dn hvert: 94 .60 ft

Label: P-28
Up Invert 80.00 ft

NEANRY

NV
AV,
NS

Dn hvert: 89.70 ft . 2
B Label: P- Length: 200.50 ft
Length: 81.50 f Up Invert-a4.80 f K Sizn: 24 Inch
gago%g é%%hftm _ Dn hvert: 93.70 ft ‘ S: 0.003990 ftAt
:0. N Length: 240.00 ft I
© Size:24 inch ~ - - 92.00
S: 0.003750 ftAt
N
laab'el: P-1:989 70 ft
p inver . e Vel . . Lo o .
Dn hvert: 89,50 f ; Label: P.25 ; { Label:P.23 80.00
Lenq!h: 101.50 ft // Up Invert 91.80 ft La!rel: P-24 i Up Invert 93.70 ft
Size: 54 Inch : Dn hvert: 91 10 ft  Ypilnvert 92.70 f Dn hvert: 92.70 ft
§:0.001970 futt Length: 212.00 1t~ Phiwvarc 91801 Length: 234501t
: Size: 33 inch Shngth; 205501, size: 30 inch :
S: 0.003774 fiMt S: 0.003874 fuft ‘ S: 0.004264 ft/t
, . ' : : : . 88.00
0+00 2+00 4+00 8+00 8+00 10+00 12+00 14+00 16+00 "
. Station (ft)
Titte: CATELLUS-MISSION BAY Project Engineer: SANTINA &
f\home\pauldocumant\catellus\basin e.stm ' Santina & Thompson inc. v ) omee sgchg’ng ;fqog

02/11/00 10:43:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury. CT DR7OR1IRA  /9Am Fee cnnn
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SUPPLEMENTAL
HYDROLOGY AND HYDRAULIC
CALCULATIONS"

- for the :
MISSION BAY PROJECT

Including

Iterative Overland Flow Calculations
Basin 4 — Steepest Slopes _
Basin 2 ~ Flattest Slopes

and

Backwater Curve (HGL) for Overland Flow

Basin 4 — Initial Grades

Preparedfor: =
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MARCH 15, 2000




MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

INITIAL (PRE-SETI'LEMENT)GRADES

Given: Run-off generated by the 5 year design storm, and only run-off generated by the
5 year design storm. wnll be carried away by the underground storm dra:n
system. ' ' _

Find: - -+ - The depth of flow in surface streets generated by excess run-off during the 100
year storm event.

Watersheds: Watersheds are based on initial (pre-settlement) grades, as established on the
Conceptual Grading Plan prepared by Santina & Thompson Inc. and Hawk
Engineers Inc. dated March 15, 2000. The Watershed Map for Overland Flow
based on Initial (Pre-Settlement) Grades dated March 15, 2000 indicates the
proposed drainage basins, direction of flow, drainage areas, and street slopes,
used in these calculations. Basin numbers referenced below refer to the
Watershed Map. Sub-areas are as indicated on the attached figures. Sub-area
boundaries have been defined by changes in street slope, which correspond to
changes in street flow velocity. Basin 4 (the steepest street slopes) and Basin 2
(the flattest street slopes) were selected for sample analysis.

Standards: Al calculations are in accordance with Section XVl “Required Capacnty of

Separated Storm Drain System” of the Mission Bay Subdivision Regulations
dated 1998.

_ Intensities: 5 Year rainfall intensities are taken from the tabulation entitled “San Francisco -
Rainfall Rate Table 1941 Plan L-3903.4, dated February 1941, and subsequent
revisions, as required by the above document.. 100 Year rainfall intensities are
from the California State Department of Water Resources (CSDWR), developed
by Jim Goodridge using Federal Rainfall records in San Francisco. Provided by
L.eah Orloff of the San Francisco Public Utilities Commission. -

Time Intensity Intensity Intensity
(minutes) 100 Year 5 Year 100-5 Year
5 - 4800 ° 3.126 1.674
6  4.390 2.922 1.468
7 A240 2,742 1.498
10 3.420 2.316 1.104
15 2.800 1.840 0.960
20 2.370 1.526 0.844
25 2.090 1.303 0.787
30 1.800 1.137 0.663
35 1.730 1.009 0.721
40 1.600 0.918 0.682
45 1.600 0.856 0.644
50 1.420 0.805 0.615
55 1.340 0.762 0.578
60  1.280 0.723 0.557
65 1.230 0.690 0.540
70 1.180 0.661 0.519
75 1.130 0.635 0.495
80 1.100 0.611 0.489
85 1.060 0.590 0.470
90 1.030 0.570 0.460

Copyright © 2000 Santina & Thompson Inc. Page 1
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MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

ggjgmgugng All run-off calculations have been performed using the “Rational Method". Initial
time of concentration was calculated as the sum of the time to reach the gutter (3
minutes) and the travel time in the gutter (length/velocity). Time of concentration
- -was then accumulated from-sub-area to sub-area by adding successive travel

- - . . times. lterative calculations were performed such that the velocity ultimately used
in hydrologic (to determine quantity of flow) calculations was identical to the
velocity produced by the hydraulic (to determine depth of flow in streets)
calculations. This was done to confirm that the assumed velocity of 1.5 fps, which .
was used in the February 11, 2000 study, was in fact conservative as intended.

Coefficlent:  Table 1 “Coefficients of Run-Off And Inlet Times” contained in the Mission Bay
Subdivision Regulations requires a coefficient of 0.80 to 0.96 for “commercial”

areas. A coefficient of 0.85 has been selected based on the future development
of the area

| )uanti

Basin4-Area1 _Fourth Street

Overland Flow Calce Open Channel Calcs

Iteration vi L 3L Travel tc | A A ICA Q Y V2 Vi-Vv2
-1 150 200 200 5 5 1674 095 095 081 14 104.16 3.39 -1.89
14 104.16 3.39 0

2 339 200 200 S5 5 1674 095 095 0.81

Basin4-Area2 _16th Street (east of Fourth S$t.)

Overland Flow Calcs Open Channel Calcs
Iteration  \1 L L Travel tc | A IA :CA Q Y V2 Vi-v2
1 150 630 830 7 12 1.05 534 629 535 56 . 103.08 129 0.21

2 129 630 830 8 13 1.02 534 629 535 54 103.08 1.28 0.01
3 128 630 830 8 13 1.02 534 629 535 54 103.08 1.28 0

Basin4-Area3 _16th Street (east of Owens Street)

Overland Flow Calcs Open Channel Calcs
lteration V1 L 3L Travel tc | A A ICA Q. Y V2 Vi-v2

1 150 400 1230 4 17 091 534 11.63 9.89 9.0 102.36 126 0.24

2 126 400 1230 5 18 0.890 5.34 11.63 9.89 8.8 10236 1.25 0.01
3 125 400 1230 5 18 0.890 5.34 11.63 9.89 88 102.36 1.25 0

Copyright © 2000 Santina & Thompson Inc. Page 2



MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

Basin4-Aread4 Owens Street

_ Overland Flow Cales © - . ) - . Open Channel Cales
lteration V1 L 2L Travelte | A $A 3ICA Q Y V2' viv2
"4 7 150 250 250 '6 6 1.47 | 340 340 289 4.2 10544 352 -2.02

2 352 250 250 4 4 167 340 340 289 48 10544 3.60 -0.08
3 3.60 250 250 4 4 1.674 340 340 289 48 105.44 3.60 0

| Overland Flow Calcs - . Open Channel Calcs
lteration V1 L L Traveltc | A XA 32CA Q Y V2 viv2
1 150 280 530 3 7 15 400 740 6.29 94 104.00 2.18 -0.68

2 218 280 530 2 6 147 400 740 629 9.2 103.99 2.17 0.01
3 217 280 530 2 6 147 400 740 629 92 10399 217 O

Overland Flow Calcs ' Open Channel Calcs | )
lteration V1 L XL Traveltc | A A XCA Q Y V2 v1-v2.\>

160 320 850 4 10 11 3.84 1124 955 105 10230 2.09 -0.59
209 320 80 3 9 124 384 1124 955 118 10232 2.15 -0.06
2156 320 850 2 8 137 384 11.24 955 13.1 102.33 220 -0.05
220 320 80 2 8 137 3.84 11.24 9.55 13.1 102.33 2.20 0

HWON =

Basin4-Area? Owens Street

Overland Flow Calcs Open Channel Calcs
lteration \A L 3L Travel tc | A SA ICA Q Y V2 V1-V2
1 150 410 1640 5 23 0.810 3.12 2599 221 17.9 = 10239 1.05 045

2 105 410 1640 7 25 0.79 3.12 2599 221 174 10235 1.07 -0.02
3 107 410 1640 6 24 0.8 3.12 2599 221 176 10235 1.07 0

Basin4-Area8 Owens Street

Overland Flow Calcs | Open Channel Calcs
iteration V1 L ZL Travel tc | A IA ICA Q Y V2 Vi1-V2
1 150 120 1760 1 25 0.79 1.56 27.55 234 184 101.58 236 -0.86

2 236 120 1760 1 25 0.79 156 2755 234 184 101.58 2.36 0 ( )

Copyright © 2000 Santina & Thompson Inc. Page 3



MISSION BAY PROJECT
Catellus Development Corp.

Basin4-Area9 Owens Street

Overland Flow Calcs

lteration =~ V1 L 3L Travel tc | A
"4 7 150 320 2080 ' 4 29 0.688 3.65
2 143 320 2080 4 29 0.688 3.65

Basin 4 - Area 10 Owens Street

Overland Flow Calcs
lteration V1 L 2L Travel tc | A
1 150 130 2210 1 30 0.663 1.72
2 236 130 2210 1 30 0.663 1.72

Overland Flow Calcs -
3L Travel tc | A

lteration V1 L
1 1.50 240 2450 3 33 0.698 2.18
2 1.88 240 2450 2 32 0.686 2.18
3 187 240 2450 2 32 0.686 2.18
Basin4-Area12 Owens Street
Overland Flow Calcs

lteration V1 L  IL Travel tc | A

1 150 180 2630 2 34 0.709 2.39
2 234 180 2630 1 33 0.698 2.39

31.20
31.20

32.92
3292

35.10
35.10
35.10

ZA

3749
3749

About)

Overand Flow Calcs

lteration V1 L ZL Travel tc | A
1 150 320 2950 4 37 0.71 4.25
2 189 320 2950 3 36 0.71 4.25
3 190 320 2950 3 36 0.71 4.25

Copyright ® 2000 Santina & Thompson Inc. Page 4

ZA

41.74
41.74
41.74

Overland Flow Analysis
Initial (Pre-Settlement) Grades

ICA

26.5
26.5

ICA

28
28

ZCA
20.8
20.8
29.8

ICA

31.9
31.9

ZCA

35.5
35.5
35.5

Q

18.2
18.2

18.6
18.6

20.8
20.5
20.5

226
222

25,0

253
253

March 15, 2000

. Open Channel Calcs

Y V2 Vi-V2

101.29 143 0.07
101.29 143 O

Open Channel Calcs
Y v2 Vvi-v2

100.58 2.36 -0.86
10058 236 O

Open bhannel Calcs
Y V2 Vi-V2

100.05 1.88 -0.38
100.05 1.87 0.01
10005 187 O

Open Channel Calcs
Y v2 Vi-V2

9923 234 -0.84
9922 234 0

Open Channel Calcs
Y v2 Vi-V2

98.69 1.89 -0.39
98.70 1.80 -0.01
98.70 1.90 0



MISSION BAY PROJECT Overland Fiow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

N
N

Overland Flow Calcs . ' Open Channel Calcs
iteration V1 L zL Travel tc | A XA ICA Q Y. V2 Viv2

150 850 850 12 12 1.05"4.86' 486 413 43 100.60 0.50 1.00
050 850 850 31 31 0.68 4.86 4.86  4.13 2.8 100.54 044 0.06
044 850 850 35 35 0.72 4.86 486 4.13 3.0 100.55 0.45 -0.01
045 850 850 34 34 0.71 486 486 4.13 29 10055 045 O

WN =

Basin2-Area2 Terry Francols Boulevard

- Overland Flow Calcs ' Open Channel Calcs
lteration V1 L ZL Travel tc | A IA ICA Q Y V2 Vi-v2
1 150 450 1300 5 39 0.690 1.81 6.67 567 3.9 100.20 0.78 0.72
2 0.78 450 1300 10 44 065 1.81 667 567 3.7 100.20 0.77 - 0.01

3 077 450 1300 10 44 065 1.81 667 567 3.7 100.20 0.77 0

Basin2-Area3 16th Street (west of Terry Frangois
- Boulevard) ,

Overland Flow Cales o - Open Channel Calcs ()
lteration V1 L L Travel tc | A A ICA Q Y V2 Vi-V2
1 150 800 800 12 12 1.05 294 294 250 26 10063 044 1.06

2 044 800 800 33 33 0.7 294 294 250 17 100.58 040 0.04
3 040 800 800 36 36 0.71 294 294 250 1.8 100.58 0.40 0.00

Overland Flow Calcs ' Open Channel Calcs
Iteration \'A| L IL Travel tc | A A :ICA Q Y V2 V1-V2

150 750 1550 8 44 0.65 574 1535 13 85 100.34 0.81 0.69
081 750 1550 15 51 0.61 574 1535 13 79 100.33 0.80 0.01
080 750 1550 16 52 06 5674 15635 13 7.8 100.33 0.79 0.01
079 750 1550 16 52 06 674 1535 13 7.8 100.33 0.79 0.00

HBWN -

)

Copyright © 2000 Santina & Thompson Inc. Page 5
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MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

raulics anne w (Determine Flow Dept

- Given: Peak 100 Year less 5 Year flows established in the above section.

Find: ~Depth of flow in selected streets. Street geometry is based upon the South of Channel :
Infrastructure Plan prepared by KCA Engineers, Inc. in September 1998. Street cross
slopes are conservatively assumed at 2%, gutter cross slope is assumed at 8% (SF
Standard Details permit gutter cross-slope to match street cross-slope), and sidewalk
cross slope is assumed at 1/5 inch per foot in accordance with the Mission Bay
Subdivision Regulations. All top of curb elevations and street longitudinal slopes (channel
slope) are based on the initial (pre-settlement) grades established on the Conceptual
Grading Plan prepared by Santina & Thompson, Inc. and Hawk Engineers, Inc. dated
March 15, 2000, and shown on the Watershed Map for Overfand Flow based on Initial
(Pre-Settlement) Grades dated March 15, 2000,

Manning's “n” is assumed as 0.016 for all streets.

Calcs: Channel flow calculations performed by Civil Tools v2.4.

Y -FLOW ELEVATION Q-FLOWRATE S -CHANNEL SLOPE

Q(CFS) 714
S (FT/FT) 20.0381 | CROSS-SECTION POINTS
DIST ELEV COEFF
0 106.00 .016
0 104.70 .016
RESULTS 121 10450 .016
121 10400 .016
Y= 104.16FT 13.6 10412 .016
A=  04ISF 371 10459 .016
P= 179 FT | 60.6 104.12 016
V= 339FPS 62.1 10400 .016

F= 2.54 SUPER-CRITICAL FLOW 62.1 104,50 .016
742 10470 .016
742  106.00 .016

Copyright @ 2000 Santina & Thompson Inc, Page 6



MISSION BAY PROJECT Overland Flow Analysis March 15, 2000 -
Catellus Development Corp. Initial (Pre-Settlement) Grades .

)

et (at Fourth St

Y-FLOWELEVATION Q-FLOWRATE S - CHANNEL SLOPE

Q(CFS) 754 | . -
S (FT/FT) 20.0021 " CROSS-SECTION POINTS

RN DIST ELEV COEFF

0 105.00 016

0 103.40 .016

RESULTS 121 10320 .016

121 10270 .016

Y= 103.08FT | 136 10282 016

A=  422SF 371 10329 016

_P= 2935FT 60.6 102.82 .016

V= 128FPS 621 10270 .016

F= 059 SUB-CRITICALFLOW 621 10320 .016

742 10340 .016
. 742 105.00 .016

O

_ Copyright © 2000 Santina & Thompsen Inc. Page 7
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~ MISSION BAY PROJECT

Overland Flow Analysis

Catellus Development Corp. Initial (Pre-Settlement) Grades

asin 4 — Area 3: 16" St st

tr

Y-FLOWELEVATION Q-FLOWRATE S - CHANNEL SLOPE

Q(CFS) ?8.8 »
S (FT/FT) ?0.0015 CROSS-SECTION POINTS
DIST ELEV COEFF
0 104.00 .016 .
0 102.57 .016
RESULTS 10 10240 .016
10 10190 .016
Y= 10236 FT 115 102.02 .016
A= 7.03 SF 45 102.69 .016
P= 38.08 FT 78.5 102.02 .016
V= 1.25 FPS 80 101.90 .016
F= 0.51 SUB-CRITICALFLOW 80 10240 .016
90 102.57 .016
90 104.00 .016
104.2 :
104 ¢ T
103.8
103.6 -
103.4 -
103.2 4
103 4
102.8 -
102.6 4 )
102.4 | )
102.2
102
101.8
101.6 rrrrrmo————————r——
0 S 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 90 95

Copyright © 2000 Santina & Thompson Inc.
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MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

Basin 4 — Ag:. ea 4: Owens Street
- - .. ' .
Y -FLOW ELEVATION Q-FLOWRATE S -CHANNEL SLOPE

Q(CFS) 748 _ -
S (FT/FT) 20.0292 CROSS-SECTION POINTS

: DIST ELEV COEFF

0 107.00 .016

- 0 105.90 .016

RESULTS | 12 10570 016

v 12 10520 .016

Y= 10544FT 13.5 105.32 016

A= 1.33SF o 34  105.73 .016

P= 1599 FT 54.5 105.32 .016

V= 3.60 FPS ' .56 ~ 105.20 .016

F= 2.16 SUPER-CRITICAL FLOW 5§ 10570 .016

68 105.90 .016

68 107.00 .016

asin 4 — Ar : n t

Y -FLOW ELEVATION Q-FLOWRATE S - CHANNEL SLOPE

Q(CFS) 792

S (FT/FT) ?0.0055 CROSS-SECTION POINTS

| DIST ELEV COEFF

0 106.00 .016

0 104.30 .016

RESULTS 12 10410 016

12 103.60 .016

Y= 103.99FT 135 10372 016

A=  424SF | 34 10419 016

P=  27.58FT 545 103.72 016

V= 2.17FPS 56  103.60 .016

F= 096 SUB-CRITICAL FLOW 56 10410 016
68 104.30 .016
68 106.00 .016

Copyright © 2000 Santina & Thompson Inc. Page 9
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MISSION BAY PROJECT
Catellus Development Corp.

- a 0

Y-FLOWELEVATION Q-FLOWRATE S -CHANNEL SLOPE

Q(CFS) ?13.1

S (FT/FT) ?0.0051
RESULTS

Y= 10233 FT

A= 5.96 SF

P= 3500 FT

V= 220 FPS

Fe= 0.93 SUB-CRITICAL FLOW

Overland Flow Analysis
Initial (Pre-Settiement) Grades

t th St

t

CROSS-SECTION POINTS
DIST ELEV COEFF
0 104.00 .016
0 102.60 .016
12 10240 016
12 10190 .016
13.5 10202 .016
34 10243 016
545 102.02 016
56 10190 .016
56 102,40 .016
68  102.60 .016
68  104.00 .016

March 15, 2000

104.2

104 ¢
103.8
103.6
103.4
103.2

103
102.8
102.6 4
102.4 4
102.2

102 1
101.8 -

101.6 r r ™

0 S 10 15 20 25 30 35 40 45 50 55 60 65 70 75

T

Copyright © 2000 Santina & Thompson Inc.
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MISSION BAY PROJECT Overland Flow Analysis March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

asin 4 — ea7; Owens Street
'Y.-FLOWELEVATION Q-FLOWRATE S - CHANNEL SLOPE -
Q(CFS) 717.6

S (FT/FT) ? 0.0006 ' CROSS-SECTION POINTS
DIST ELEV COEFF .

0 104.00 .016

0 102.40 .016

RESULTS 12 10220 .016
12 101.70 .016

Y= 10235FT 135 101.82 .016
A= 1638SF 34 10223 016
P=  6289FT 545 101.82 .016
V= 1.07 FPS 56 101.70 .016

F= 0.37 SUB-CRITICAL FLOW 56 10220 .016
68 102.40 .016
68 104,00 .016

)

=<3
|
Y

treet

Y -FLOW ELEVATION Q-FLOWRATE S-CHANNEL SLOPE

Q(CFS) 7184 _

S (FT/FT) 20.0050 CROSS-SECTION POINTS

DIST ELEV COEFF

v 0 103.00 .016

. 0 101.80 .016

RESULTS 12 101,60 .016

12 101.10 .016

Y= 101.58FT 13.5 10122 .016

A=  781SF . 34 101.63 .016

P=  40.15FT 545 10122 .016

V= 236FPS 56 101.10 .016

F= 0.93 SUB-CRITICALFLOW 56 101.60 .016
' 68 101.80 .016
68 103.00 .016

g

Copyright © 2000 Santina & Thompson Inc. Page 11
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MISSION BAY PROJECT

asin 4 — 29:

Y-FLOW ELEVATION Q- FI..OWRATE S- Ci{ANNEL SLOPE

Q(CFS) 7182

S (FT/FT) 20.0013
RESULTS

Y= 101.29FT

A= 1270SF

P=  5528FT

V= 143FPS

F= 0.52 SUB-CRITICAL FLOW

asin 4 — : ns Stre:

Y -FLOW ELEVATION Q-FLOWRATE S- CHANNEL SLOPE

Q(CFS) ?18.6

S (FT/FT) 2 0.0050
RESULTS

Y= 10058 FT -

A=  187SF

P=  4032FT

V= 236FPS

F= 0.93 SUB-CRITICAL FLOW

Copyright © 2000 Santina & Thompson Inc.

_Overland Flow Analysis
Catellus Development Corp. Initial (Pre-Settlement) Grades

CROSS-SECTION POINTS
DIST ELEV COEFF

0 103.00 016 -
0 10140 .016
12 10120 016
12 10070 .016
135 10082 .016
34 10123 016
545 10082 .016
s6 10070 .016
56 10120 016
68 10140 .016
68 103.00 .016

CROSS-SECTION POINTS

DIST ELEV COEFF

102.00

100.80
100.60
100.10
100.22
100.63
100.22
100.10
100.60
100.80
102.00

Page 12

016
016
016
016
016
016
016
016
016
016
016

March 15, 2000



MISSION BAY PROJECT

Y -FLOW ELEVATION Q FLOWRATE '8 - CHANNEL SLOPE

Q(CFS) 7205 ,
S (FT/FT) 70.0025 '

RESULTS

Y= 100.05FT

A= 1098 SF

P=  5134FT

V= 187FPS

F=  0.70 SUB-CRITICAL FLOW

asin 4 — Area 12; Owens Street

Y -FLOWELEVATION Q-FLOWRATE S -CHANNEL SLOPE ‘

Q(CFS) 7222

S (FT/FT) ?0.0044.
RESULTS

Y= 99.22FT

A= 950SF

P= 4689FT

V= 234FPS

F= 090 SUB-CRITICAL FLOW

" Copyright © 2000 Santina & Thompson Inc.

Overland Flow Analysis
Catellus Development Corp. Initial (Pre-Settlement) Grades

CROSS-SECTION POINTS
DIST ELEV COEFF
0 102.00 .016
0 10020 .016
12 10000 .016
12 99.50 .016
13.5 99.62 .016
34 100.03 .016
54.5 99.62 .016
56 99.50 .016
56 100,00 .016
68 100.20 .016
- 68 102.00 .016-

CROSS-SECTION POINTS
DIST ELEV COEFF
0 10100 .016
0 9940 .016
12 9920 .016
12 98.70 .016
135 9882 .016
34 9923 016
545 98.82 .016
56 98.70 .016
56 9920 .016
68 9940 .016
68 101.00 .016

Page 13
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MISSION BAY PROJECT Overland Flow Analysis
Catellus Development Corp. Initial (Pre-Settlement) Grades

asin 4 — Ar : Owen eet t £

Y-FLOWELEVATION Q-FLOWRATE S - CHANNEL SLOPE

Q(CFS) 2253
S (FI/FT) ?0.0022 CROSS-SECTION POINTS
. DIST ELEV COEFF
0 10100 .016
0 98.70 .016
RESULTS 12 9850 .016
12. 9800 .016
Y= 98.60FT - 13.5 93.12 .016
A= 1331SF 34 9853 .016
P= 5662 FT 545 98.12 .016
V= 190FPS 56 9800 .016

F=  0.68 SUB-CRITICAL FLOW 56 98.50  .016
68 98.70 .016
68 101.00 .016

March 15, 2000

101.2 : : -
23 : . g
100.8 - :
100.«”
100 4
99.6
99.2 -

98.8; 4
98.4 -W
98 - :

97.6 v T v ' v T T T T r T T r T
0 § 10 15 20 25 30 35 40 45 50 55 60 65 70 7S

Copyright ® 2000 Santina & Thompson Inc. Page 14



MISSION BAY PROJECT Overland Flow Analysis o March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

)

Basin 2 — Area 1: Illinois Street (north of Mariposa Street)

Y-FLOWELEVATION Q-FLOWRATE - S - CHANNEL SLOPE

Q(CFS) 729

S (FT/FT) 20.0002 CROSS-SECTION POINTS .
. ' DIST ELEV COEFF '

0 102.00 .016
v 0 100.78 .016
RESULTS : 10.5  100.60.016
' 10.5  100.10.016
Y= 10055 FT 12 100.22 .016
A= 649 SF 305  100.59 .016
P= 36.57FT : 49 100.22 .016
V= 045FPS 50.5  100.10.016

F= 0.18 SUB-CRITICAL FLOW 505  100.60.016
61 100.78 .016
61 102.00 .016

. | “\_)

102.2 — e <>
102 ¢ ® |
101.8
101.6
101.4 -

101.2 -
101 4

100.8 4 ) . >
100.6 \ A 0/

100.4 -
100.2 - .

100 T T T T T ~— T T r T
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MISSION BAY PROJECT Overland Flow Analysis | March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades

Basin 2 — Area 2: Terry Frangois Boulevard

Y-FLOW ELEVATION Q-FLOWRATE .S - CHANNEL SLOPE .

Q(CFS) 737 .

S (FT/FT) ?0.0007 CROSS-SECTION POINTS

DIST ELEV COEFF

0 102.00 .016

0 100.51 .016

RESULTS 12.5 10030 .016

= 12.5 99.80 .016

Y= 100.20FT 14 9992 016

A= 482 SF 46.5 . 100.57 .016

P= 3143 FT 79 99.92 .016

V= 0.77 FPS 80.5 99.80 .016

F= 0.34 SUB-CRITICALFLOW  80.5 10030 .016
96 100.56 .016
9 - 102.00 .016

(} Basin 2 — Area 3: 16™ Street (west of Terry Frangois Boulevard)
’ Y-FLOWELEVATION Q-FLOWRATE S - CHANNEL SLOPE
Q(CFS) ?18 _
S (FT/FT) ?0.0002 CROSS-SECTION POINTS
DIST ELEV COEFF
0 102.00 .0l16
0 100.87 .016
RESULTS . 10 100.70 .016
10 100.20 .016
Y= 100.58 FT 11.5 100.32 .016
A= 448 SF 45 . 10099 .016
P= 3027 FT 78.5 100.32 .016
V= 0.40 FPS 80 100.20 .016

F= - 0.18 SUB-CRITICALFLOW - 80 100,70 .0i6
‘ 90 100.87 .016
90 102.00 .016

,

Copyright @ 2000 Santina & Thompson Inc. Page 16




MISSION BAY PROJECT Overland Flow Analysis : March 15, 2000
Catellus Development Corp. Initial (Pre-Settlement) Grades .

Basin 2 — Area 4: Terry Francois Boulevard (at lowpoint)
'Y -FLOWELEVATION Q- FLOWRATE S - CHANNEL SLoéE_ -

Q(CFS) 778

S (FI/FT) ? 0.0005 CROSS-SECTION POINTS

| DIST ELEV COEFF

| 0 . 10200 .016

| 0 100.51 .016

RESULTS : 125 10030 .016

' 125  99.80 016

Y= 100.33FT - 14 99.92 .016

A= 9.83SF | . 465 10057 016

P=  4839FT 79 99.92 .016

V= 0.79FPS ' 80.5  99.80 .016

F= 0.31 SUB-CRITICALFLOW * 805 - 10030 .016
’ 96 100.56 .016
96 102.00 .016

102.2 -

102 ¢ p
101.8 - W
101.6 1
101.4
101.2

101
100.8 :
100.6 {° : ' b

100.4 T~ __

100.2 4 :
100 4
99.8 -

99.6 41— —r——————— e ———————
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 10 °
" 0 s
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Typical Backwater Curve
Owens Street, Initial Conditions
31 5/00

: The followmg attachments presenta typxcal backwater curve (Owens Street, initial
conditions, from the Roundabout to 16th Street was used because this street had the most
gentle slope). A slope of .001878 f/ft was used at the backwater curve transition, even

though the actual slope may be slightly steeper. This was done to make sure that the
results were conservative.

As presented below, a simple normal flow calculation gives a water depth of 0.61 feet
(98.71 feet minus 98.10 feet).

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION ' Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,QOR S) ? ¥ Enter up to 20 cross-section points.
: Enter <Return> only for distance to end.

Q (CFS) ? 25.3
S (FT/FT) ? .001878 CROSS-SECTION POINTS
‘ DIST ELEV COEFF DIST ELEV COEFF

D il - e o -

0 101.00.016 68 101.00.016
0 98.80 .016
RESULTS . 12 98.60 .01l6
Ensmsgzmgs=oaosmssS== 12 98.10 .016
Y= 98.71 FT 13.5 98.22 .016
A= 14.09 SF 34 98.63 .016
Pa 58.27 FT $4.5 98.22 .016
Va 1.80 FPS 56 98.10 .016
Fa 0.64 SUB-CRITICAL FLOW 56 98.60 .016

68 98.80 .016

The following attachment shows that the backwater curve transition length is
approximately 100 feet long and that the greatest error that would be incurred if the
backwater curve were ignored would be .06 feet.

®
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Catellus, Owens Street 3/15/00 Plan 01 3/14/00
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HEC-RAS Plan; co River: Owens Reach: reach001

r8ach00]

Teach00; :

03

a0

AR 00 M

30

\\/’L/

RIVeriStay} Totals; ChEIFRWISEEIeVi{ X Crit W, Siz | E.GAElevs | & EiG ESiopt oL s Flow Area T T OpINIathG
5109 : R R () Y R s PR )i | (GO MRS SR R e
828 < 18.00 105.2 105.68 105.76 0.005690 2.34 7.69 38.88
396 18.00 105.09 105.58 105.68 0.004856 2.20 8.18 40.08
B2400% 18,00 104.99 105.47 105.55| - 0.005408 2.30 7.84 39,26
322074 18.00] 104.88 105.36 105.44 0.005690 2.34 7.69 38.88
32 : 18.00 104.77 105.26 105.34 0.004856 2.20 8.16 40.08
3180 LR 18.00 104.67 105.15 105.23 0.005408 2.30 7.84 39.26
3160 R 18.00 104.56 105.04 105.12 0.005690 2.34 7.69 38.89
BA01ri 18.00 104.45 104.94 105.02 0.004856 2.20 8.16 40.08
OTISESI 1200 Eake 18.00 104.35 104.83 104.91 0.005409 2.30 7.84 39.26
T RAL A 18.00 104.24 104.72 104.80]  0.005687 2.34 7.69 38.89
30801PkE%: 18.00 104.13 104.62 104.70 0.004865 2.21 8.16 40.07
18.00 104.03 104.51 104.59 0.005385 2.20 7.85 39.30
A0S0 18.00 103.92 104.40 104.48 0.005735 2.35 7.67 38.83
300N 18.00 103.81 104.30 104.38 0.004675 247 8.28 40.37
302 18.00 103.74 104.19 104.27 0.005650 2.33 7.7 38.94
208021581 18.00 103.60 104.09 104.17]  0.005000 2.23 8.08 30.86
29605 18.00 103.50 103.99 104.07 0.005000 2.23 8.08 30.86
29405 18.00 103.40 103.89 103.97 0.005000 2.23 8.08 39,86
R81292015 18.00 103.30 103.79 103.87 0.005000 2.23 8.08 39.86
2000157 18.00 103.20 103.69 103.77 0.005000 2,23 8.08 39.88
26801 RRY 18.00 103.10 103.59 103.67 0.005000 2.23 8.08 39.86
286 18.00 103.00 10349 103.57{ - 0.005000 2.23 8.08 39.86
8403 18.00 102.90 103.39 103.47 0.005000 2.23 8.08 30.86
$|2820]% 18.00 102.80 103.29 103.37 0.005000 2.23 8.08 39.86
2800 18.00 102.70 103.19 103.27 0.005000 2.23 8.08 39.86
27 80Nt 18.00 102.60 103.09 103.17 0.005001 2.23 8.07 39.86
D760 HRAY 18.00 102.50 102.99 103,07 0.004997 2.23 8.08 30,86
27400 18.00 102.40 102.89 102.97 0.005011 2.23 8.07 39.84
| 272035 18.00{ - 102.30 102.79 102.87 0.004965 2.22 8.10 39.91
700 18.00 102.20 102.69 102,77 0.005107 2.25 '8.01 30.70
D68 18.00 102.10 102.59 102,67} 0.004594 2.16 8.34 40.51
AR 18.00 102.00 102.56 102.60 0.001908 1.60 11.40 51.31
BA0RY 18.00 101.90 102.55 102.57 0.000633 1.14 16.72 62.52
2620 18.00 101.89 102.541 102.56 0.000653 1.45 18.53 62.18
N2|2600 18.00 101.88 102.53 102.55 0.000607 1.12 16.91 62.87
YT 18.00 101.86 102.52 102.54| _ 0.000819 1.13 16.85 62.77
<\/ : X

®



KW SEElov s [ CHEW S 2 S GEIoV.. L0 SIOPR | Vel ChnI A IOWEATSa S e Op WG K EroUTOH:
T s T e o Y S 2 AR [ ) T G L e A o e s
101.85 102.50 102.52 -0.0006837 1.14 16.68 62.44| -
101.84 102.49 102.51 0.000659 1.15{ 16.48 62.06
101.82 102.48 102.50 0.000643 1.14 16.63 61.97
101.81 102,46 102.48 0.000630 1.14 16.75 62.57
101.80 10245 102.47 0.000650 1.15 16.56 6§2.21
101.79 102.44 10246 0.000874 1.16 16.35 61.80
101.78 10243 10245 0.000663 1.15 1844 62.34
101.76 102.41 10243 0.000650 1.15 16.57 62.22
101.75 102.40 10242 0.000674 1.16 16.35 61.80
101.74 102.38 102.41 0.000704 1.18 16.10 61.31
101.72 102.37 102.39 0.000737 1.19 15.90 61.02
101.71 102.36 10238 0.000697 - 147 16.15 81.42
101.70 102.24 102.33 0.005012 2.46 10.38 48.87
101.60 102.14 102.23 0.004971 245 10.41 48.93
101.50 102.04 102.13}  0.005062 246 10.34 48.78
10140 101.94 - 102,03} - 0.004858 243 10.48 49.13
101.30 101.84 101.82)  101.93 0.005302 2.50 10.19 48.41
101.20 101.77 101.84 0.003376 218 11.83 52.30
101.10 101.75 101.79 0.001254 1.60 16.70 - 6248
101.07 101.73] 101.77 0.001180 157 17.02 62.31
101.05 101.71 101.74 0.001233 1.59 16.81 62.68
101.03 101.68 101.72 0.001318 1.63 16.41 61.92
101.00 101.65 101.69 0.001250 1.60 16.72 62.52
100.97 101.63 101.67 0.001259 1.60 16.69 62.11
100.95 101.60 101.64 0.001262 1.60 16.67 62.41
100.92 101.58 101.62 0.001259 1.60 16.73 62.93
100.90 101.55 101.59 0.001276 1.61 16.60 62.29
100.88 101.53 101.57 0.001298 1.62 16.44 61.59
100.85 101.50 101.54 0.001310 1.62 1644 - 61.98
100.82 101.47 101.51 0.001336 : 1.63 16.33 . 6142
100.80 101.45 10149{ . 0.001378] 1.65 16.15 61.41
100.77 101.42 101.46 0.001426 1.67 16.00 61.53
100.75 101.38 10143 0.001548 1.71 1549 60.12
100.72 101.34 101.40f ~ 0.001806 1.82 14.46 58.27

e 1 SR0NERE) 100.70 101.25 101.34] - 0.004586] 239 10.68 49.61
oyjlﬁmgﬁjim 25.30 100.61 101.17 101.25{  0.003820 2.26 11.35 51.19




HEC-RAS Plan: co River: Owens Reach: reach001 (Continued)- ' .
lowAreait iTopWIdINLf R Froude's Chi

R Redch e rs RIVer: QT StaIREE Min CREIG R W . SYEISVE Gt W Sy HItE'G -Eleva| s EIGISIope}: [#Vel'Chnl 3z
; ol 19) ¥ SR AR H(RY el RS £ (1) A RS a () 2 e B () e (RS (Us) D33% A (s R)ESSRIaRCa () i B NG ey
rBaCHO 840 25.30 100.53 101.08 101.17]  0.004586 ~2.39 10.68 49.61 0.86
FeachO0EEAI1 820 B | 25.30{ 100.44 101.00 101.08)  0.003823 2.26 11.35 51.18 0.79
reach00I B2 800Skss 25.30 100.36 100.91 101.00 0.004577 2.39 10.69 49.63 0.86
Feach00 188|670 25.30 100.27 100.83 100.91 0.003944 2.28 11.23 50.91 0.80
001EaN A 7601k 25.30 100.19 100.74 100.83|  0.004377 236 10.85 50.01 0.84
TE2ch00TEIn 740Kk % 25.30 100.10 100.69 100.75 0.002500 1.99 13.10 55.15 0.65
reach00 1854 A 720 S 25.30 100.05 100.64 100.70 0.002500 1.99 13.10 55.15 0.65
T0aChO0 1B 11700 25.30 100.00 100.59 100.65|  0.002500 1.99 13.10 55.15 0.65
ach004 680 25.30 99.95 100.54 100.60(  0.002500 1.99 13.10 55.15 0.65
SAEH00 BRI 660k et 25.30 90.90] 10049 100.55|  0.002500 1.99 13.10 55.15 0.65
TRach00 % 11 G0 SRS 25.30 99.85 100.44 100.50{  0.002500 1.99 13.10 55.15 - 065
DO} 620 RS 25.30 99.80 100.39 100.45 0.002500 1.99 13.10 55.15 0.65
reach00 ke[ 6001 e 25.30 99.75 100.34 100.40 0.002500 1.99 13.10 55.15 0.65
Féach0d? 580257 25.30 89.70 100.29 100.35 0.002499 1.99 13.10 55.15 0.65
reachD0 2RI 56018k 25.30 99.65 100.24 100.30]  0.002497 1.98] 13.11 55.16 0.65
rench00 MBI 540 Ty ©25.30 99.60 100.19 10025/  0.002493 1.98 13.42 55.18 0.65).
SCh00TTREIRT 520D it e 25.30 99.55] 100.14 100.20]  0.002482 1.98 13.14 5§5.22 -0.65
500835 ) 25.30 99.50} 100.05 100,14 0.004498 2.38 10.75 49,78 0.85
FeaCh00 B 14805 i 25.30 99.41 99.96 100.05]  0.004507 2.38 10.74 49.76 . 0.85
\ChOOARETRA 4 B0t ¥ 25.30 99.32 99.87 99.96]  0.004476 2.37 10.77 49.82 " 0.85
chOOJERBH 144018 % 25.30 99.23 99,78 99.87]  0.004585 2.39 10.68 49.61 0.86
roachO0 TR TA20 L 25.30 99.14 99.70 99.78]  0.003847 2.27 11.32 51.13 10.80}.
: ViRl T400\ 5 0 25.30 99.06 99,61 99.70]  0.004506 2.38 10.74 49.76 0.85
reach00 8¢kl 3801 fisi 25.30 98.97 99.52 99.61 0.004476 2.37 10.77 49.82 0.85
Sdch00TE3E]1 360NN 25.30 98.88 99,43 99.52( ° 0.004583 2.39 10.69 49.62 0.86
reach001RXBEI 340 A1 4 25.30 98.79 99,35 99.43| '~ 0.003870 2.27 11.30 51.08 © 0.80
Féach00 5 e A200 s 25.30 98.70 99.32 99,37|  0.001880 1.82( 14.47 58.04 0.58
reach00 NI 300LE R 7 25.30 98.66/ . 99,28 99.33| . 0.001794 1.79 14.71 58.53 " 0.56
t6ach00; 12800 R 20 25.30 98.62 99,24 99.23]  0.001844 1.81 14.58 58.11 0.57
D1E%1260 ] 25.30 98.59 99.21} 99.26|  0.001918 ~1.83 14.37 57.83 0.58
P 2400 25.30 98.55 99,17 99.22|  0.001855 - 1.81 14.54 58.18 0.57
04 25.30 98.51 99,13 99.18]  0.001755 1.78] 14.82 58.77 . 0.56
_ HE1 200758 25.30 98.47 99.09 99,14]  0.001959 1.84] 14.32 58.00 0.59
reachl {80 g 25.30 98.44 99,05 99.11 0.001953 1.84 14.28 57.64 0.59
feach00 16084 25.30 98.40 99,02 99.07|  0.001915 1.83 14.38 57.85 '0.58
ChOOSoaR 3 2530 98.38 98.98 99.03] 0001850 1.81 14.55 58.21 . 057
7 Y : B

»



HEC-RAS Plan coRiver' Owens Reach: reach001 (Continued)

1 ﬂudmmmqmmm IS FiowArea ]

R O R () S e e (R R R (R B e A N R
25.30 98.32 98.94 98.99 0.001 757 1.78 14.78 58.07 0.56
25.30 98.29 98.90 98.96 0.001934 1.83 14.33 57.74 0.58
25.30 98.25 98.87 98.92 0.001882 1.82 14.46 58.03 0.58
25.30 98.21 98.83 98.88 0.001797 1.79 14.70 58.51 0.58
25.30 98.17 98.79 98.84 0.001838 1.80 14.60 58.11 0.57
25.30 98.14 98.76 98.81 0.001918 1.83 14.37 57.83 0.58
25.30 98.10 98.72 98.77 0.001856 1.81 14.53 58.17 0.57
25.30 $8.06 98.68 98.73 0.001756 1.78 14.82 58.76 0.56
25.30 98.02 98.65 98.70 0.001610 1.73 15.28 59.69 0.54
25.30 97.99 98.62 98.66 0.001672 1.75 15.08 59.28 0.55
25.30 97.95 98.59 98.63 0.001487 1.69 15.72 60.56 0.52].
25.30 97.91 98.56 98.60 0.001263 1.60 16.66 62.40 0.48
25.30 97.87 98.54 98.58 0.001026 1.50 17.96 64.84 044
25.30 97.84 98.53 98.58 0.000909 1.44| 18.76 66.32 0.41
25.30 97.80 98.51 98.54 -0.000700 1.33 20.59 67.98 0.37
25.30 97.76 98.50 98.53 0.000529 1.21 2267 67.98 0.32
25.30 97.72 98.50 98.51 0.000397 1.10 24.95 67.98 '0.28
25.30 97.69 98.49 98.51 0.000328 1.04 26.58 67.98 ~0.26
25.30 97.65 98.49 - 98.50 0.000250 0.95 29.04 67.98 0.23
25.30 97.61 98.48 98.50 0.000193 0.87 31.58 67.98 0.20
25.30 97.57 98.48 98.49 0.000151 0.80 34.12 67.98 0.18
25.30 97.54 08.48 98.49|  0.000127 0.76 36.01 67.98 0.17
25.30 97.50 98.48 98.49 0.000102 0.71 38.62 67.98 - 0.15
25.30 97.46 98.48 98.48 0.000082 0.66 41.26 67.98 0.14
25.30 07.42 98.48 98.48 0.000067 0.62 43.92 67.98 0.13
25.30 97.39 98.48 98.48 0.000059 0.59 45.89 67.98 - 012}
25.30 97.35 98.47 98.48 0.000049 0.56 48.56 67.98 0.11
25.30 97.31 98.47 98.48 0.000041 0.53 51.24 67.98 . 0.10
25.30 87.27 98.47 98.48 0.000035 0.50| - 53.93 67.98 0.09
25.30 97,24 98.47 98.48 0.000031 048 55.93 67.98 0.09
25.30 97.20 98.47 98.48|  0.000027 0.46 $8.63 67.99 0.08
25.30 97.16 9847 98.48 0.000023 0.44 61.32 67.99 0.08
25,30 97,12 98.47 98.47 0.000020 0.42 64.03 67.99 0.07
25.30 97.09 98.47 98.47] - 0.000018 041 66.05 67.99 0.07
25.30 97.05 98.47 98.47 0.000016 0.39 68.75 67.99 0.07
25.30 97.01 98.47 88.47 0.000014 0.38 71.46 67.99 0.06

()




HEC-RAS Plan co Rlver Owens Reach reach001 (Conlinued)

()

J[ﬁ‘ﬁ”cﬁmﬁ?@@i%mf : b
0.06
X 0.000011 s 0.08
25.30 96.90 98.47 98.47 0.000010 0.34 78.90 67.99 0.05
25.30 96.86 98.47 098.47 0.000009 0.33 81.62 67.99 0.05
25.30 96.82 98.47 98.47 0.000008 0.32 84.33 67.99 0.05
25.30 96.79| 98.47 98.47 - 0.000007 0.31 86.36 67.99 0.05
25.30 96.75 98.47 98.47 0.0600007 0.30 89.07 67.99 0.04
25.30 96.71 98.47 98.47 0.000006 0.29 91.79 67.99 0.04
25.30 98.67 98.47 98.47 0.000006 0.28 94.50 87.99 0.04|.
25.30 06.64 98.47 98.47 0.000005 0.28 96.54 67.99 0.04
25.30 98.60| 98.47 08.47} 0.000005 0.27 * 99.25; 67.99 0.04
25.30 98.56 98.47 98.47 0.000004 0.26 101.97 87.99 0.04
25.30 98.52 98.47 98.47 0.000004 0.25] '104.69 67.99 0.04
25.30 96.49 98.47 98.47 0.000004 0.25 108.72 67.99 0.03
2530 96.45 98.47 98.47 0.000003 0.24 109.44 67.99 0.03
25.30 96.41 98.47 96.93 98.47 0.000003(: 0.24 112.16 67.99 0.03

o)
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SUPPLEMENTAL

Gy HYDROLOGY AND HYDRAULIC
) CALCULATIONS
for the
MISSION BAY PROJECT
Including

Water Surface Profile on Overland Release Route
Basin 1 - Third St./North-South Common St./Terry Frangois Bivd.
(Initial and Final Conditions 12/01/00)

and

Weir Analysis at Overland Release Point
Basin 1 — Terry Frangois Bivd. Release Point
(Initial and Final Conditions 12/01/00)

Weir Analysis at Overland Release Point
Basin § ~ Round About Release Point
& (Initial Conditions 4/26/00)

Prepared for :

CATELLUS

DEeCEMBER 1, 2000




Water Surface Profile on Overland Release Route
Basin 1 - Third St/North-South Common St/Terry Frangois Blvd
(Initial and Final Conditions, 12/01/00)

The foliowing HEC-RAS analysis was performed on the curb profiles described
on the attached Conceptual Grading Plan dated 12/01/00. The HEC-RAS
analysis was performed twice, once for the initial grades and once for the final
grades, fifty years hence. The respective weir water surface elevations of 98.3
feet and 98.2 feet were used as the starting water level. The weir analysis follows
later in this study. A Manning coefficient of .016 was used for the streets and
sidewalk and a coefficient of .03 was used for the Commons park area. The
sheets of the two HEC-RAS analyses are organized as follows:

Sheet 1: Plan view with the HEC-RAS ‘stationing shown, used for both

‘ initial and final grades . SR
Sheet 2: Initial Water Surface Profile as calculated by HEC-RAS. < >
Sheet 3: Initial Street Cross Section at HEC-RAS station 100.
Sheet 4. - Initial Street Cross Section at HEC-RAS station 180.

Sheet 5: Initial Street Cross Section at HEC-RAS station 520.

Sheet 6: Initial Street Cross Section at HEC-RAS station 920.

Sheet 7: Initial Street Cross Section at HEC-RAS station 960. Note the
water surface elevation at 99.07

Sheet 8: Initial Street Cross Section at HEC-RAS station 1000. This

station was used to model the transition between North and
South Common and 3" Street.
Sheet 9: Initial Street Cross Section at HEC-RAS station 1040
Sheet 10: Initial Street Cross Section at HEC-RAS station 1220
Sheet 11 & 12:  Tabular information regarding the water surface profile for
Initial Conditions

Sheet 13: Final Water Surface Profile as calculated by HEC-RAS.

Sheet 14: Final Street Cross Section at HEC-RAS station 100.

Sheet 15: Final Street Cross Section at HEC-RAS station 180.

Sheet 16: Final Street Cross Section at HEC-RAS station 520.

Sheet 17: Final Street Cross Section at HEC-RAS station 920. 4

Sheet 18: Final Street Cross Section at HEC-RAS station 960. Note the
water surface elevation at 998.35

Sheet 19: Final Street Cross Section at HEC-RAS station 1000. This
station was used to model the transition between North and Q )
South Common and 3" Street. )



A

Sheet 20: Final Street Cross Section at HEC-RAS station 1040

Sheet 21: Final Street Cross Section at HEC-RAS station 1220

Sheet 22 & 23:  Tabular information regarding the water surface profile for
Final Conditions

Note that the Q's used for each cross section are presented on the above sheets.
Q’s were established in the December 1, 2000 Overland Fiow Analysis presented
earlier in this Drainage Study. Note also on sheets 11 & 12 and 22 & 23, the
stations indicated with an asterisk are stations where the geometric data were
interpolated. The water properties at these stations; however, were calculated by

the HEC-RAS program.
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00 River: 3rd_Common Reach: reachO1

tax > QiTotal - |.-Min Ch EI% |- Froude # Chi .
0.10 100.00 ) ] } 6.14 0.53
0.10 99 80 99.85 99 .85 0.014587 0.91 0.11 4.69 1.04
0.10 99,60 99.65 0.009101 0.76 0.13 5.13 0.84
0.10 99 40 99.45 99.44 0.011925 0.84 - 0.12 4.88 0.95
0.10 99.20 99.25 99.25 0.009914 0.79 0.13 505 0.87
0.10 99.00 99,08 99.05 0.000620 0.28 0.36 8.49 0.24
0.10 98.80 99,09 0.000001 0.02 4.08 28.56 0.01
0.10 98.60 99.09 0.000000 0.01 11.61 44.28 0.00
0.10 98.40 99.09 0.000000 0.00 22.04 58.16 0.00

13.60 98.20 99.08 0.000040 042 3434 66.81 0.09
13.60 98.20 99,07 0.000167 0.71 19.94 48.82 0.18
17.30 98.40 99.07 0.000079 0.30 39.82 68.05 0.07
17.30 98.40 99.07 0.000081 0.31 39.60 67.94 0.07
17.30 98.39 99.07 0.000088 0.32 38.70 67.25 0.07
17.30 98.37 99.07 0.000095 0.34 38.11 66.60 0.08
17.30 98.36 99.06 0.000103 0.35 37.24 65.90 0.08
17.30 98.34 99.06 0.000111 0.37 36.68 65.24 0.08
17.30 98.32 99.06 0.000118 0.38 36.14 64.56 0.09
17.30 98.31 99.06 0.000129 " 0.40 35.30 63.84 0.09
17.30 98.29 99.05]. 0.000138 042 34.79 63.15 0.09 |
17.30 98.28 99.05 ) 0.000150 0.44 33.98 62.42 0.10
17.30 98.26 99.05 9905/  0.000159 0.45 33.49 61.71 0.10
17.30 98.25 99.04 99,05  0.000174 0.47 32.70 60.96 0.11
17.30 98.24 99.04 ' 89.05/  0.000189 0.49 31.93 60.20 0.11
17.30 98.22 99.04 99.04]  0.000200 0.51 31.47 59.75 0.11
17.30 98.21 99.03 99.04 0.000218 0.54 30.71 59.42 0.12
17.30 98.19 99.03 99.03]  0.000230 0.56 30.23 59.16 0.12
17.30 98.18 99.02 99.03]  0.000249 0.59 29.45 58.88 0.13
17.30 98.16 99.02 9902]  0.000260 0.61 28.95 58.66 0.13
17.30 98.14 99.01 ~ 9902] o0.000270| 063 28.49 61.58 0.13
17.30 98.13 99.01 9001/  0.000286 0.65 27.99 66.75 0.14
17.30 98.11 99.00 99.01 0.000285 0.66 28.09 71.93] 0.14
39.00 98.10 98.94 98.99 0.001891 1.65 24.90 62.91 0.35
39.00 98.09 98.91 98.95  0.001986 1.65 25.26 69.50 0.36
39.00 98.08 98.87 9891  0.002108 1.65 25.38 74.44 0.37
39.00 98.07 98.82 08.86]  0.002145 1.62 25.88 77.96 0.37
39.00 98.06 98.78 98.82]  0.002123 1.57 26.42 80.07 0.37
39.00 98.06 98.74 9877  0.002334 1.57 25.80 80.47 0.38
39.00 98.05 98.69 08.73]  0.002327 1.51 25.92 80.73 - 038
39.00 98.04 98.65 9868  0.002280 144 26.05 80.91 0.37
39,00 98.03 98.60 9864|  0.002321 1.39 25.80 80.96 0.37
39.00 98.02 98.55 9859 0.002245 1.31 25.79 81.11 0.36 —~
39.00 98.01 98.50 985/ \ 2228 1.24 25.57 81.25 0.35 D/
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98.00 98.46 98.50 0.002043 1.12 25.83 81.74 0.33
97.99 98.42 ' 98.46 0.001711 1.00 26.80 82.69 0.30
97.99 98.39 98.43 0.001499 0.90 27.60 83.58 0.28
97.98 98.37 98.40 0.001104 0.77 30.04 85.18 0.24
97.97 98.35 98.38 0.000783 0.66 33.19 87.09 - 0.20
97.96 98.34 98.37 0.000570 0.57 36.45 88.86 0.17
97.95 98.34 98.36 0.000408 0.49 40.51 92.09 0.15
98.00 98.30 98.32 0.000516 0.32 44 .83 182.91 0.14
97.90 98.30 97.80 98.30} 0.000050 0.36 95.61 200.74 0.10
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m:c-gAs PIdZ)0 River:

cach” Sta; [Q; CritW. p-Width: .| Froude # Chi
>(cfe)z, ke () AR) = {RR): ha®es
98.44 ! . ) 4.30 1.30

98.34 98.37|  0.002078 0.44 0.23 6.76 0.42

98.37|  0.000016 0.07] 1.42 16.85 0.04

98.37|  0.000001 0.03 3.60 26.85 0.01

98.37|  0.000000] ° 0.01 6.79 36.85 0.01

98.37{  0.000000 0.01 10.86 4343 0.00

98.37|  0.000000 0.01 15.55 51.44 0.00

98.37|  0.000000 0.00 21.05 57.41 0.00

98.37|  0.000000 0.00 27.01 61.81 0.00

s 98.37|  0.000044 0.43 33.19 66.07 0.10
98.36|  0.000170 0.63 21.89 59.99 0.18

98.36|  0.000109 0.23 4047 107.17 0.07

98.35(  0.000112 0.23 39.99 106.61 0.08

98.35  0.000113 0.23 40.03 107.96 0.08

98.35|  0.000114 0.23 40.24 113.41 0.08

98.35|  0.000114 0.22 40.71 120.41 0.08

98.35|  0.000114 0.22 41.23 126.12 0.08

98.34]  0.000113 0.22 41.99 132.81 0.07

98.34]  0.000111 0.21]: 43.16 140.12 0.07

98.34|  0.000107 0.21 4458 146.32 0.07

98.34]  0.000102 0.20 45.99 149.84 0.07

98.33|  0.000096 0.19 47.50 153.95 0.07

98.33]  0.000089 0.18 49.38 160.26 0.07

98.33]  0.000082 0.17 51.53 168.19 0.06

98.33]  0.000076 0.16 53.68 176.07 0.06

98.33]  0.000069 0.15 56.15 184.67 0.06

98.33]  0.000061 0.15 59.30 185.82 0.05

98.33|  0.000054 0.15 62.53 186.98 0.05

98.32{  0.000048 0.14 65.34 187.90 0.05

98.32]  0.000043 0.14 68.09 188.82 0.05

98.32]  0.000037 0.14 71.63 189.99 0.04

' 98.32] . 0.000033 0.13 75.13 191.16 0.04

98.32]  0.000165 0.30 76.72 191.73 0.09

98.32]  0.000169 0.30 76.07 191.57 0.09

98.31]  0.000172 0.30 75.41 191.40 0.09

98.31 0.000177 0.30 74.73 191.23 0.10

98.31 0.000181 0.30] 74.04 191.06 0.10

98.30{  0.000185 0.31 73.33 190.88 0.10

98.30|  0.000190} 0.31] 72.61 190.70 0.10

98.29 98.30 0.000196 031] 7186 190.51 0.10
98.28 98.29|  0.000201 0.31 71.10 190.32 0.10
a1 AL |30 s . 98.28 9829] _ 0.000207 0.31 70.31 190.12 0.10
OACHOTAE 5 | 300 Ereais | I 98.27 98.28)  0.000213 0.34 69.50 189.92 0.10
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343ch0" 40.10 97.95 98.26 98.27 0.000243 0.32 66.00 189.03 0.11
reach0 40.10 97.95 98.25 98.26 0.000252 0.32 65.04 188.79 0.11
réach0 40.10 97.95 98.25 98.26]  0.000262 0.32 64.06 188.54 0.11
reach0 40.10 97.95 98.24 98.25 0.000273 0.33 63.03 188.27 0.11
reach0 40.10 98.00 '98.21 98.23 0.000353 0.33 56.20 186.91 0.13
reach0 40.10 97.90 98.20 97.80 98.20 0.000113 0.44 75.54 200.74 0.14
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Weir Analysis at Overland Release Point
Basin 1 - Terry Frangois Blvd. Release Point
(Initial and Final Conditions, 12/01/00)

The overland release weir analysis at Terry Frangois Boulevard near South
Commons Street follows. The east top of curb profile of Terry Frangois Boulevard
was used as the top of weir and the analysis was performed for both the initial
conditions and the final conditions, fifty years hence. A weir coefficient of 2.5 was
used. The quantity of flow, Q, was assumed to be the flow from a 100-year storm
minus the flow from a 5-year storm, which was assumed to be carried away by
the piping system. The Q’s were calculated earlier in this Drainage Study. An
examination of the HEC-RAS analysis presented earlier reveals that for initial
conditions, the ponding elevation behind the weir has little influence on the water
surface elevation at South Commons and 3" Street. The same is not true for the

final conditions.



Intersection of South Common Street and Terry Francois Boulevard
Profile of East Curbline, Looking West from Bay, Initial Conditions
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Overland Flow (Weir Calculation) for Basin 1 at Release, Initial Grades; 100-yr minus 5-yr = 39.0 CFS

12/1/00 '

< Jeir Coefficient = 25

Water level = 98.29; therefore ad -0.81|to weir higth (y) for first 320 feet section (sténing at ele 99.1)

Water level = 98.29; therefore adq -0.01to weir higth (y) for second170 feet section (starting at ele 98.3)

Water level = 98.29; therefore ad¢ -0.81to weir higth (y) for third 230 feet section (starting at 99.1)

Total Q from all three top of curb weir sections and water elevation at 98.29 equals: 40.81|cfs

q=2.5h"*(312) [

Flow (cfs) versus Elevation

X y Q| TotalQ 37.45 98.28|(use top of water ele at 98.30)

distance! distance cfs 40.81 98.29

(south most 320 foot length of curb) 44.35 98.3

0 0

5[ 0.017188

10| 0.034375

15] 0.051563

20| 0.06875

25( 0.085938

30{ 0.103125

35| 0.120313

40| 0.1375

45| 0.154688

50{ 0.171875

55| 0.189063

olojojojololololololololo

60 0.20625

v,\ .

65| 0.223438

70| 0.240625

75| 0.257813

80 0.275

85| 0.292188

90) 0.309375

95| 0.326563

100] 0.34375

105{ 0.360938

110} 0.378125

115| 0.395313

120/  0.4125

125{ 0.429688

130| 0.446875

135] 0.464063

140{ 0.48125

145 0.498438

150| 0.515625

155| 0.532813

160 0.55

165 0.567188

170] 0.584375

175| 0.601563

1801 0.61875

= \
N/ 185| 0.635938

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O|0|0|0|0|0|0|0o|o|ol|ojo|o|lo|ojojolojojojo|o|o|o]joio

190| 0.653125

11/29/00, 11:16 AM WeirClec 001128iweir.xls
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200
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0.704688

210

0.721875

215
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225

0.773438

230
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0.825

0.022964
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245

0.842188

0.072184

0.095148

250

0.859375

0.137142

0.23229

255

0.876563

0.214662

0.446952

260

0.89375

0.302961

0.749913

265

0.910938

0.400856

1.150769

270

0.928125

0.507484

1.658254

275

0.945313

0.622181

2.280435

280

0.9625

0.744414

3.02485

285

0.979688

0.873745

3.898595

290

0.996875

1.009803

4.908398

295

1.014063

1.162271

6.06067

300

1.03125

1.300873

7.361543

305

1.048438

1.455365

8.816907

310

1.065625

1.61553

10.43244

315

1.082813

1.781174

12.21361

320

1.1

1.952122

14.16573
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(center 170 foot section of curb)

0

0

0

0

5

0.008824

0

0

10

0.017647

0.008359

0.008359

15

0.026471

0.026422

0.034781

20

0.035294

0.050285

0.085067

25

0.044118

0.078773

0.16384

30

0.052941

0.11123

0.275069

35

0.061765

0.147218

0422287

40

0.070588

0.18642

0.608707|

45

0.079412

0.228591

0.837299

50

0.088235

0.273536

1.110834

55

0.097059

0.321092

1.431926

60

0.105882

0.371123

1.803049

65

0.114706

0.423513

2.226562

70

0.123529

0.478159

2.704722

75

0.132353

0.534973

3.239694

80

0.141176

0.593873

3.833568

85

0.1

0.65479

4.488358

90

0.158824

0.717658

5.206016

95

0.167647

0.782418

5.988434

100

0.176471

0.849017

6.83745

105

0.185294

0.917405

7.754855

110

0.194118

0.987536

8.742392

115

0.202941

1.059369

9.801761

0.211765

1.132864

10.93463

0.220588

1.207984

12.14261

120

%’f ) 125

Y 130
/

0.229412

1.284695

134273

135

0.238235

1.362963

14.79027

140

0.247059

1.44276

16.23303

145

0.255882

1.524056

17.75708

150

0.264706

1.606825

19.36391

1585

0.273529

1.691039

21.05495

160

0.282353

1.776676

22.83162

165

0.291176

1.863711

24.69533 |-

170

0.3

1.952122

26.64746
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(north most 230 foot section of curb

-~

0

0

5

0.017391

10

0.034783

15

0.052174

20

0.069565

25

0.086957

30

0.104348

35

0.121739

40

0.13913

45

0.156522

50

0.173913

56

0.191304

60

0.208696

65

0.226087

70

0.243478

75

0.26087

80

0.278261

85

0.295652

90

0.313043

95

0.330435

100

0.347826

106

0.365217

110

0.382609

115

0.4

120

0.417391

125

0.434783

130

0.452174

135

0.469565

140

0.486957

145

0.504348

150

0.521739

195

0.53913

160

0.556522

165

0.573913

170

0.591304

175

0.608696

180

0.626087
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0.643478

#NUM!

190

0.66087

#NUM!
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0.678261

#NUM!

200

0.695652

#NUM!

205

0.713043

#NUM!

210

0.730435

#NUM!

215

0.747826

#NUM!

220

0.765217

#NUM!

225

0.782609

#NUM!

230

0.8

#NUM!
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Intersection of South Common Street and Terry Francois Boulevard
Profile of East Curbline, Looking West from Bay, Final Conditions |
South End : North End
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Overland Flow (Weir Calculatlon) for Basin 1 at Release; Final Grades; 100-yr minus 5-yr = 40 10 CFS

12/1/00] -
OVVeir Coefficient = 2.5
Water level = 98.17; therefore adg -0.83to weir higth (y) for first 320 feet section (starting at ele 99.0)
Water level = 98.17; therefore add 0.17|to weir higth (y) for second170 feet section (constant at ele 98.0)

Water level = 98.17; therefore add -0.23to weir higth (y) for third 230 feet section (starting at 98.4)

Total Q from all three top of curb weir sections and water elevation at 98.29 equals: . 42.22|cfs
q=2.5h**(3/2) * - ' : j ' .
_ Flow (cfs) versus Elevation
X y Q| TotalQ 17.07 98.10|(use top of water ele at 98.20)
distance| distance cfs v 33.96 98.15
(south most 320 foot length of curb) 42.22 98.17
0 0 #NUM! | #NUM! ’ :
5| 0.015625] #NUM! | #NUM! - 56.28 98.2

10[ 0.03125] #NUM! | #NUM! 84.24 98.256
15| 0.046875] #NUM! | #NUM! -

20] 0.0625[ #NUM! | #NUM!

25| 0.078125] #NUM! | #NUMI

30| 0.09375| #NUM! | #NUM!

35| 0.109375] #NUM! | #NUM!

40 0.125| #NUM! | #NUM!

45| 0.140625| #NUM! | #NUM!

50| 0.15625| #NUM! | #NUM!

55| 0.171875] #NUM! | #NUM!

( ) 60] 01875 #NUM! | #NUM!
— 65/ 0.203125] #NUM!I | #NUMI

70] 0.21875| #NUM! | #NUM!

75( 0.234375] #NUM! | #NUM!

80 0.25]| #NUMI | #NUM!

85| 0.265625| #NUM! | #NUM!

90 0.28125| #NUM! | #NUM!

95| 0.296875] #NUM! | #NUM!

100{  0.3125] #NUM! | #NUM!

105| 0.328125; #NUM! | #NUM!

110] 0.34375] #NUM! | #NUM!

115] 0.359375] #NUM! | #NUM!

120 0.375] #NUM!I | #NUM!I

125| 0.390625| #NUM! | #NUM!

130] 0.40625] #NUM! | #NUM!

135 0.421875{ #NUM! | #NUM!

140  0.4375| #NUM! | #NUMI

145 0.453125] #NUM! | #NUM!

150] 0.46875( #NUM! | #NUM!

155| 0.484375| #NUM! | #NUM!

160 0.5] #NUM! | #NUM!

165| 0.515625( #NUM! | #NUM!

170f 0.53125{ #NUM! | #NUM!

175| 0.546875] #NUM! | #NUM!

180]  0.5625 #NUMI | #NUMI
( 185| 0.578125| #NUMI | #NUM!

190{ 0.59375| #NUM! | #NUM!

195] 0.609375] #NUM! | #NUM!

11/29/00, 11:21 AM : WeirClc 001128fweir.xls



200]  0.625] #NUM! | #NUMI

205] 0.640625] #NUMI | #NUM!

210] 0.65625] #NUM!I | #NUM! ,
215] 0.671875] #NUM! | #NUM! N
220]  0.6875] #NUM! | #NUMI \
225( 0.703125] #NUM! | #NUMI

230 0.71875] #NUMI | #NUM!

235] 0.734375] #NUMI | #NUM!

240 0.75] #NUM! | #NUM!

245] 0.765625| #NUMI | #NUM!

250] 0.78125] #NUMI | #NUMI

255 0.796875] #NUMI [+ #NUMI

260|  0.8125] #NUM! | #NUMI

265| 0.828125] #NUMI | 0

270]  0.84375] 0.020154] 0.020154]

275 0.859375| 0.062933] 0.083087

280]  0.875( 0.119324] 0.202411

285 0.890625| - 0.18659] 0.389001

290] 0.90625| 0.26319] 0.652191

295 0.921875| 0.348102] 1.000293

300 0.9375] 0.440578| 1.440871

305 0.953125| 0.540044| 1.980915

310] 0.96875| 0.64604] 2.626055

315] 0.984375] 0.758185] 3.385141

320 1] 0.87616] _ 4.2613

11/29/00, 11:21 AM
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O

(center 170 foot section of curb)
0 0} 0.87616] 0.87616
5 0] 0.87616]| 1.75232
10 0] 0.87616| 2.62848
15 0| 0.87616] 3.50464
20 0] 0.87616] 4.3808
25 0[ 0.87616] 5.25696
30 0] 0.87616] 6.13312}
35 0 0.87616] 7.00928
40 0| 0.87616] 7.88544
45 0] 0.87616|*8.761599
50 0] 0.87616] 9.637759
55| 0] 0.87616| 10.51392
60 0| 0.87616] 11.39008
65 0| 0.87616| 12.26624
70 0| 0.87616] 13.1424
75 0| 0.87616] 14.01856
80 0] 0.87616] 14.89472
85| 0| 0.87616] 15.77088
90 0| 0.87616] 16.64704
95 0| 0.87616| 17.5232
100 0] 0.87616| 18.39936
105 0| 0.87616| 19.27552
110 0| 0.87616| 20.15168
115 0 0.87616] 21.02784
120 0{ 0.87616f = 21.904
125 0] 0.87616| 22.78016
130 0| 0.87616] 23.65632
135 0| 0.87616] 24.53248
140 0] 0.87616] 25.40864
145 0] 0.87616] 26.2848
150 0] 0.87616[ 27.16096
155 0| 0.87616] 28.03712 -
160 0] 0.87616] 28.91328
165 0] 0.87616[ 29.78944
170 0{ 0.87616] 30.6656
11/29/00, 11:21 AM WeirClc 001 128fweir.xls



1

(north most 230 foot section of curb

0

0

#NUM!

#NUM!

5

"0.008696

#NUM!

#NUM!

10

0.017391

#NUM!

#NUM!

15

0.026087

#NUM!

#NUM!

20

0.034783

#NUM!

#NUM!

25

0.043478

#NUM!

#NUM!

30

0.052174

#NUM!

#NUM!

35

0.06087 |

#NUM!

#NUM!

40

0.069565

#NUM!

#NUMI

S 45

0.078261

#NUM!

#NUM!

50

0.086957

#NUM!

#NUM!

55

0.095652

#NUM!

#NUM!

60

0.104348

#NUM!

#NUM!

65

0.113043

#NUM!

#NUM!

70

0.121739

#NUM!

#NUM!

75

0.130435

#NUM!

#NUM!

80

0.13913

#NUM!

#NUM!

85

0.147826

#NUM!

#NUM!

90

0.156522

#NUM!

#NUMI

95

0.165217

#NUM!

#NUM!

100

0.173913

#NUM!

#NUM!

105

0.182609

#NUM!

#NUM!

110

0.191304

#NUM!

#NUM!

115

0.2

#NUM!

#NUM!

120

0.208696

#NUM!

#NUM!

125

0.217391

#NUM!

#NUM!

130

0.226087

#NUMI

0

135

0.234783

0.004134

0.004134

‘- \f“‘
N

140

0.243478

0.01956

0.023694

145

0.252174

0.041274

0.064968

150

0.26087

0.067796

0.132764

155

0.269565

0.098374

0.231138

160

0.278261

0.132526

0.363664

165

0.286957

0.169912

0.533577

170

0.295652

0.210273

0.74385

175

0.304348

0.253403

0.997253

180

0.313043

0.299136

1.296389

185

0.321739

0.34733

1.643719

190

0.330435

0.397865

2.041584

195

0.33913

0.450639

2492223

200

0.347826

0.505559

2.997783

205

0.356522

0.562546

3.560328

210

0.365217

0.621625

4.181854

215

0.373913

0.682433

4.864287

220

0.382609

0.74521

5.609498

225

0.391304

0.809803

6.4193

230

0.4

0.87616

7.29546

11/29/00, 11:21 AM

WeirClc
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Weir Analysis at Overland Release Point
Basin 5 -~ Round About Release Point
(Initial Conditions, 4/26/00)

The overland release weir analysis at the Round About follows. The west top of
curb profile of the Round About was used as the top of weir and the analysis was
performed for the initial conditions only. A weir coefficient of 2.5 was used. The
quantity of flow, Q, was assumed to be the flow from a 100-year storm minus the
flow from a 5-year storm. The 5-year storm was assumed to be carried away by
the piping system. The Q's were calculated earlier in this Drainage Study

)

)



Overland Flow (Weir Calculation) for Basins 3, 4 & 5 at Roundabout; lnitial Grades; 100-yr minus 5-yr = 58.2 CFS

4/26/00
( Jair Coefficient = 25 -
—_{Water level = 98.60; therefore add 0[to weir higth (y) for first 80 feet section
Water level = 98.60; therefore add 0.4{to weir higth (y) for second 70 feet section

Water level = 98.60; therefore add 0[to weir higth (y) for third 80 feet section
Water level = 98.60; theliefore add 0.4)to weir higth (y) for fourth 90 feet section
| I— . . ] | -

. |Total Q from all four top

of curb weir sections and elevation 98.6 equals:

157.04

Q=250 (312)

Flow (cfs) versus Elevation

U

X| y Q| TotalQ 157.04 98.60
distance| distance cfs 99.63 98.50
(north most 80 foot length of curb) 55.39 98.40
0 0 0 0 23.73 98.30
5 0.025] 0.049411| 0.049411 0 98.1
10 0.05] 0.139754| 0.189165
15 0.075| 0.256745| 0.44591 60 98.41
20 0.1} 0.395285| 0.841194
25 0.125| 0.552427| 1.393622
30 0.15] 0.726184| 2.119806
35 0.175| 0.915097| 3.034903
40 0.2{ 1.118034| 4.152937
45 0.225; 1.334086] 5.487023
50 0.25 1.5625] 7.049523
55 0.275] 1.80264| 8.852163
60 0.3] 2.05396| 10.90612
65 0.325] 2.315981| 13.2221
70 0.35] 2.588285| 15.81039
75 0.375| 2.870496| 18.68088
80 0.4 0] 18.68088
(just north of center 70 foot section of curb)
0 0} 3.162278| 3.162278
5| 0.007143| 3.247359| 6.409636
10} 0.014286| 3.333189| 9.742825
15{ 0.021429} 3.419763} 13.16259
i 20| 0.028571| 3.507073| 16.66966
25| 0.035714| 3.595114| 20.26478
30| 0.042857| 3.68388| 23.94866
'35/ 0.05| 3.773365| 27.72202
40] 0.057143} 3.863562] 31.58558| -
45| 0.064286| 3.954467| 35.54005
50| 0.071429| 4.046074| 39.58612
55| 0.078571| 4.138378]| 43.7245
60{ 0.085714| 4.231373]| 47.95588
65| 0.092857| 4.325055| 52.28093
70 0.1 0} 52.28093
4/26/00, 8:56 PM RdAbt 0004260ex.xls



(south most 80 foot secti

on of curb)

0

0

0

0

5

0.025

0.049411

0.049411

10

0.05

0.139754

0.189165

15

0.075

0.256745

0.44591

20

0.1

0.395285

0.841194

25

0.1256

0.552427

1.393622

30

0.156

0.726184

2.119806

35

0.175

0.915097

3.034903

40

0.2

1.118034

' 4,162937

45

0.225

1.334086

5487023

"800

0.25

1.5625

7.049523

55

0.275

1.80264

8.852163

. 60

0.3

2.05396

10.90612

65

0.325

2.315981

13.2221

70

035

2.588285

15.81039

75

0.376

2.870496

18.68088

80

04

0

18.68088

(just south of center 90 foot section of curb)

0

0

3.162278

3162278

5

0.005556

3.228387

6.390664

10

0.011111

3.29495

9.685614

15

0.016667

3.361965

13.04758

20

0.022222

3.429428

16.47701

25

0.027778

3.497336

19.97434

30

0.033333

3.565687

23.54003

35

0.038889

3.634477

27.17451

40

0.044444

3.703704

30.87821

45

0.05

3.773365

34.65157]

A

50

0.055556

3.843457

38.49503

55

0.061111

3.913978

42.40901

60

0.066667

3.984925

46.39393

65

0.072222

4.056296

50.45023

70

0.077778

4.128088

54.57832

75

0.083333

4.200298

58.77862

80

0.088889

4.272925

63.05154

85

0.094444

4.345965

67.39751|

90

0.1

0

67.39751

4/26/00, 8:56 PM

RdAbt

0004260ex.xIs



{Overland Flow (Wéir Calculation) for Basin 6, North of Roundabout, Initial Grades; 100-yr minus 5-yr = 9.1 CFS

Weir Coefficient =

m "04/26/00 |

2.5

Water level = 99.3; therefore add O}to weir higth (y) for first 80 feet section
Water level = 99.3; therefore add 0[to weir higth (y) for second 60 feet section

o
-

Water level = 99.3; therefore add

.1}to weir higth (y) for third 1 10 feet section

uals:

2415

CFS =

Total Q from all four top

of curb weir sections e

q=2.5h"*(3/2]

Elevation versus Flow

)

X y Q] TotalQ 99.10 - 0.00{CFS

- distance| distance cfs 99.2 4.36|CFS

(north most 80 foot length of curb) 99.24 10.2|CFS

0 0 0 0 99.26 14.13|{CFS

5| 0.0125| 0.017469| 0.017469 99.30 24.15|CFS
10 0.025] 0.049411] 0.06688
15]  0.0375{ 0.090773| 0.157653
20 0.05| 0.139754] 0.297407
25!  0.0625] 0.195313] 0.49272
30 0.075] 0.256745( 0.749465
35| 0.0875| 0.323536 1.073
40 0.1| 0.395285| 1.468285
45| 0.1125] 0.471671] 1.939956
50 0.125] 0.552427| 2.492383
65| 0.1375{ 0.63733| 3.129712
60 0.15| 0.726184| 3.855897
65| 0.1625{ 0.818823| 4.67472
70 0.175] 0.915097| 5.589817
75 0.1875| 1.014874| 6.60469
80 0.2 0| 6.60469

(south most 60 foot section of curb)

0 0 0 0
5| 0.008333| 0.009509| 0.009509
10{ 0.016667] 0.026896| 0.036405
15 0.025| 0.049411| 0.085815
20| 0.033333{ 0.076073| 0.161888
25| 0.041667| 0.106315( 0.268203
- 30 0.05| 0.139754]| 0.407957
35( 0.058333| 0.17611] 0.584067
40| 0.066667| 0.215166| 0.799233
45 0.075] 0.256745| 1.055978
50 0.083333| 0.300703! 1.356681
55| 0.091667| 0.346918 1.7036
60 0.1 0| 1.7036

4/26/00, 8:56 PM

NofRA
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(

(middle 110

fobt section

of curb)

0 0

0.395285

0.395285

5| 0.004545

0.42254

0.817825|

10| 0.009091

0.450394

1.268219

15{ 0.013636

0.478835|

1.747054

-20

0.018182

0.507851

2.254905

25| 0.022727

0.53743

2.792334/}

30

0.027273

0.567562

3.359896

~ 35] '0.031818

0.598237

3.958133

40

0.036364

0.629445

4.587578

45| 0.040909

0.661178

5.248756

50} 0.045455

0.693427

5.942183

55 0.05

0.726184

6.668368

60] 0.054545

0.759442

7.427809]

65

0.059091

0.793192

8.221001

70

0.063636

0.827427

9.048428

75| 0.068182

0.862142

9.910569

80| 0.072727

0.897328

10.8079

85| 0.077273

0.932981

_11.74088

90

0.081818

0.969094

12.70997

95| 0.086364

1.005661

13.71563

100} 0.090909

1.042677

14.75831|

. 105} 0.095455

1.080137

15.83845

110 0.1

0

15.83845[

4/26100, 8:56 PM

NofRA

O
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WEST TOP OF CURB PROFILES NEAR ROUNDABOUT, (looking from China Basin Channel); initial
0 98.6 0 99.3
80 98.2 80 99.1
150 98.1 _ 290 99.2
240 98.2 350 99.3
320 98.6 :
98.7
98.6 ' ' Efevatiom =884t & Q=60-CFS- '
At Roundabout / / |

98.5 \ Basins 3,485 K

98.4 —_—
98.3 ~ ' /

98.2 \\//
98.1

_

: 98 T T T T T Y

— 0 50 100 150 200 250 300 350
9935 V

— 093 _ Elevation = 99.24 and Q = 10 CFS

— 99.25 \ North of Roundabout ' / : '

— \ Basin 6 —

— 99.15

| 99.05 . T 1 Y T T ,

I— 0 50 100 150 200 250 300 350

400
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Profile of West Curbline, Looking from China Basin Channel
Initial Conditions ‘
North End South End
0| 99.7 T
370] 99.5 u
590] 99.7 101 ]
840| 99.1 ] ]
960| 99.2 ] —
1440] 90.9] | 1 ]
1800] 98.2] | 1005 ]
1860] 98.1 ] u
1950| 98.2 _ :
22701008 100 . . ]
99.5 \/\v /\ :
99 - —
] —
98.5 —
| \\/[ -
98 | ' . ]
ﬁ (|
97.5 - — : — . . -
0 500 1000 - 1500 ~ 2000 2500
2 _ v
NI o2
- Proflafly - 0004260ex.xis
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EXISTING GRADES SHOWN. N
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«e—[{{{] OVERLAND RELEASE SpoE
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TO RELEASE wore S
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H
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LEGEND GRADING NOTES:
SYMBOL DESCRIPTION
1 A30FT. WIDE DRAINAGE SWALE SHALL BE GRADED ALONG THE NORTH SIDE OF SOUTH COMMON STREET FROM
(o0x ) EXISTING ELEVATION i THIRD smpzﬁq TERRY FRANCOIS BOULEVARD. WHERE THE SWALE MEETS THIRD STREET, THE SWALE SHALL HAVE A
' FLOW ELEVATION OF 98.4 FT., AND THE CURB ON THIRD STREET SHALL BE DEPRESSED TO 98.4 FT. FOR THE WIDTH
[ o0 ] INITIAL ELEVATION OF SWALE. THE MIDPOINT CONNECTOR ROAD (BETWEEN THIRD STREET AND TERRY FRANCOIS BOULEVARD) SHALL
G FINAL ELEVATION BE PESIGNED SUCH TBAT NO ELEVATION EXCEEDS 98.1 FT. AT ITS INTERSECTION WITH THE DRAINAGE SWALE. THE
(POST 50 YEARS SETTLEMENT) %WALE SHALL HAVE'A FLOWLINE ELEVATION OF 98.0 FT. (EQUAL TO THE TOP OF CURB ELEVATION) WHERE IT MEETS
Y FRANCOIS OULEyRD.
- FLOW DIRECTION BASED ON FINAL GRADES % \\
o B @S[DEW CROSS-SLOPE SHALL BE 4%, TO INCREASE OVERLAND FLOW CAPACITY, AS FOLLOWS:
[ +| FLOW DIRECTION FOR FINAL GRADES. D 7
(FLOWS IN OPPOSITE DIRECTION BASED” ON SBOTHS
INITIAL GRADES) 7

\\
¢—[{CC OVERLAND RELEASE TO BAY/CH 1NN

OF THIRY STREET FROM MISSION ROCK STREET TO 100 FT. SOUTH OF SOUTH COMMON STREET.
/B. ON TH NORTH/§gé OF NOR’
NN
I~ STORM WATER PUMP STATIO o /{;\

OMMON STREET FROM THIRD STREET TO TERRY FRANCOIS BOULEVARD.
C. ONIHE SOUTH § F SOUTH (GN STREET FROM THIRD STREET TO TERRY FRANCOIS BOULEVARD.
K
&
%&

N
AN

. i
. * Z ;Y
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