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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 Drainage 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 
final grading conditions. Additionally, the "Water Surface Profile on Overland Release Route" and the 
"Weir Analysis at Overland Release Point — Terry Francois Blvd.", which are affected by the grade 
changes on Third Street, have also been updated. Even though the profile of Third Street has changed, the 
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 offreeboard (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 channel 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 which confirmed that freeway storm drainage is 
conveyed to the City pipe system outside the south of channel watershed. 

II. 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 testing 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. 

III. 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 cam/ 
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. 

Overland 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. 
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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 
Francois 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. 

Iterative 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 calculations 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 
velocity of 1.5 fps is in fact conservative. The results are summarized as follows: 

Basin 	 Flow per Feb.11 Calcs. Flow per Mar.15 Iterative Calcs. Effect 

4 (steepest) 	 25.3 cfs 	 25.3 cfs 	unchanged 

2 (flattest) 	 11.0 cfs 	 7.8 cfs 	reduced 29% 
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Typical Backwater Curve Effect 

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. 

ponding at Third Street and South Common Street 

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 Francois 
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 Francois 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. 

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 
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conservative approach to the hydrologic/hydraulic 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 Subdivision Regulations 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 hydraulic 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 settlement (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 
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 Overland Release Point 

Weir calculations were prepared for release points at Terry Francois 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 Francois 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. 
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INITIAL (PRE-SETTLEMENT)GRADES 

Given: 
	

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: 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 calculations. 
Basin numbers referenced below refer to the Watershed Map. 

Standards: 	All calculations are in accordance with Section XVIII "Required Capacity of Separated 
Storm Drain System" of the Mission Bay Subdivision Regulations dated 1998. 

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

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 Leah Orloff of the San Francisco 
Public Utilities Commission. 

Time 
(minutes) 

Intensity 
100 Year 

Intensity 
5 Year 

Intensity 
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 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 

Coefficient: 	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 
Francois Blvd. and between North and South Common). 
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Hydrology (Quantify Flows) 

BASIN #1 	TERRY FRANC OIS BOULEVARD (south of 13 th  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.) 

• Street travel time is calculated at 1.5 fps velocity (flat slopes). 

tc  = 3 min. + 1750 ft/1.5fps/60secimin = 22 min. 

1100.5 = 0.821 at 22 min. 

Subarea A is tributary. 

AlA = 24.95 acres 

Q1A = (0.80)(0.821)(24.95) 

Q1A = 16.4 CFS 

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

Q=CxIxA 

C = 0.85 (Commercial area.) 

tc  = 3 min. + 1850 ft/1.5fps/60secimin = 23 min. 

1 100.5 = 0.810 at 23 min. 

Subarea B is tributary. 

• = 17.53 acres 

Q1B = (0.85)(0.810)(17.53) 

• = 12.1 CFS 
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BASIN #1 	NORTH/SOUTH COMMON STREET (Between Third St. and Terry Francois Blvd.) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

t, = 3 min. + 2700 ft/1.5fps/60sec/min = 33 min. 

1 100.5 = 0.698 at 33 min. 

Subareas B and C are tributary. 

Ain = A10 + Alc  = 17.53 + 11.59 = 29.12 acres 

a lEIC = (0.85)(0.698)(29.12) 

= 17.3 CFS 

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

Q=CxixA 

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

tc = 3 min. + 3100 ft/1.5fps/60sec/min = 37 min. 

1100.5 = 0.705 at 37 min. 

Al  = AiA +A18  + Aic + A10 = 24.95 + 17.53 + 11.60 + 15.02 = 69.10 acres 

Q1 = (0.80)(0.705)(69.10) 

= 39.0 CFS 
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BASIN #2 	ILLINOIS STREET (north of Mariposa Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 850 ft/1.5fps/60sec/min = 12 min. 

= 1.046 at .12 min. 

Subarea A is tributary. 

A2A = 4.86 acres 

Q2A = (0.85)(1.046)(4.86) 

Q2A = 4.3 CFS 

BASIN #2 	TERRY FRAKOIS BOULEVARD (at low point north of Mariposa Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 1600 ft/1.5fps/60sec/min = 20 min. 

1100-5 =  0.844 at 20 min. 

A2 = A2A +A2B  = 4.86 + 10.49 = 15.35 acres 

Q2 = (0.85)(0.844)(15.35) 

Q2  = 11.0 CFS 
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BASIN #3 	NORTH/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 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.) 

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

I100-5 =  0.798 at 24 min. 

Subareas A, B, and C are tributary. 

A3ABC = A3A + A3E + A30 = 20.84 + 17.32 + 5.97 = 44.13 acres 

Q3ABC = (0.80)(0.798)(44.13) 

Q3ABC = 28.2 CFS 

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

Q=CxIxA 

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

tc  = 3 min. + 2200 ft/1.5fps/60sec/min = 27 min. 

1100.5 = 0.737 at 27 min. 

A3= A3A +A3E + An + A30 A3E = 20.84 + 17.32 + 5.97 + 1.71 + 1.85 = 47.69 acres 

Q3 = (0.80)(0.737)(47.69) 

Q3 = 28.1 CFS 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

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

Q=CxIxA 

C = 0.85 (Commercial area.) 

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

1100.5 = 0.960 at 15 min. 

Subarea A is tributary. 

Am =  11.63 acres 

04A = (0.85)(0.960)(11.63) 

Q4A = 9.5 CFS 

BASIN #4 	OWENS STREET SOUTH (south of 16th  Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

to = 3 min. + 850 ft/1.5fps/60sec/min = 12 min. 

1100-5 =  1.046 at 12 min. 

Subarea B is tributary. 

Aga = 11.24 acres 

04E3 =  (0.85)(1.046)(11.24) 

0.4B = 10.0 CFS 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #4 	OWENS STREET SOUTH (south of the Round About) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

t, = 3 min. + 2950 ft/1.5fps/60sec/min = 36 min. 

1100.5 = 0.713 at 36 min. 

A4 =  A4A +Am A4c = 11.63+ 11.24+ 18.87 =41.74 acres 

Q4  = (0.85)(0.713)(41.74) 

Q4 = 25.3 CFS 

BASIN #5 	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. 

1100_5 = 1.046 at 12 min. 

A5 = 8.66 acres 

Q5 = (0.80)(1.046)(8.66) 

Q5 = 7.2 CFS 

BASIN #345 ROUND ABOUT 

Q=CxIxA 

C = 0.85 (Commercial area.) 

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

1100-5 =  0.698 at 38 min. 

Basins 3, 4, and 5 are tributary 

A345 = A3 + A4 + A5 = 47.69 + 41.74 + 8.66 = 98.09 acres 

Q345 = (0.85)(0.698)(98.09) 

Q345 =  58.2 CFS 
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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) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

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

1100_6 = 1.104 at 10 min. 

A6 = 9.73 acres 

Q6 = (0.85)(1.104)(9.73) 

Q6 = 9.1 CFS 

BASIN #7 	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. 

1100-5 =0.787 at 25 min. 

A7 = 28.82 acres 

Q7 = (0.85)(0.787)(28.82) 

Q7 = 19.3 CFS 

BASIN #8 	THIRD STREET  (lowpoint south of Rincon Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

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

1 100_5 = 0.989 at 13 min. 

A8 = 6.31 acres 

Q8 = (0.85)(0.989)(6.31) 

Q8  = 5.3 CFS 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

Hydraulics/Open Channel Flow (Determine Flow Depth) 

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

Ejnd: 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 §treet 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. 

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

BASIN #1 	TERRY FRAKOIS BOULEVARD (south of 13th  Street) 

Y - FLOW ELEVATION 	Q - FLOWRATE 	S - CHANNEL SLOPE 

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

CROSS-SECTION POINTS 
DIST ELEV 	COEFF 

• 101.00 	.016 
• 99.31 	.016 
12.5 99.10 	.016 
12.5 98.60 	.016 
14 	98.72 	.016 
46.5 99.37 	.016 
79 	98.72 	.016 
80.5 98.60 	.016 
80.5 99.1Q 	.016 
81 	99.10 	.016 
81 	101.00 	.016 

RESULTS 

Y= 	99.11 FT 
A= 	8.82 SF 
P= 	43.58 FT 
V= 	1.86 FPS 
F= 	0.72 SUB-CRITICAL FLOW 
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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 th  Street) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) - ? 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 
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 .016 
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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 

(CFs) 	? 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 
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 	 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 	99.3Q .016 	188.75 99.30 .016 

40 	98.10 .016 	200.75 99.78 .016 
200.75 102.00 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

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

Y - FLOW ELEVATION 	FLOWRATE 	'S - CHANNEL SLOPE 

Q (CFS) 	? 39.0 
S (FT/FT) ? 0.0018 
	

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	100.00 .016 
0 	98.21 .016 

RESULTS 
	

12.5 98.00 .016 
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 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-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 
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 
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 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #2 	TERRY FRAKOIS BOULEVARD (southern segment) 

- FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) 	? 11.0 	• 
S (FT/FT) ? 0.0005 	 CROSS-SECTION POINTS 

RESULTS 
	 =-- 
Y= 	100.39 FT 
A= 	13.20 SF 
P= 	62.04 FT 
V= 	0.84 FPS 
F= 	0.32 SUB-CRITICAL FLOW 

DIST ELEV COEFF 

0 102.00 .016 
0 100.51 .016 
12.5 100.30 .016 
12.5 99.80 .016 
14 99.92 .016 
46.5 100.57 .016 
79 99.92 .016 
80.5 99.80 .016 
80.5 100.30 .016 
96 100.56 .016 
96 102.00 .016 
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101 	- 
101.2 

101 
100.8 
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MISSION BAY PROJECT 	Overland Flow Analysis 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

December 1, 2000 

BASIN #3 	NORTH/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, 
howdver, 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. 

Y - FLOW ELEVATION 	Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS ) 	? 28.2 
S (FT/FT) ? 0.0023 

	

	
CROSS-SECTION POINTS 

DIST ELEV COEFF DIST ELEV COEFF 

O 102.00 .016 	165.75 98.80 .016 
O 98.70 .016 	167.25 98.92 .016 

RESULTS 	 12 	98.50 .016 	177.25 99.12 .016 
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 
P= 	55.61 FT 	 33.5 98.12 .016 	200.75 99.50 .016 
V= 	2.27 FPS 	 35 	98.00 .016 	200.75 102.00 .016 
F= 	0.84 	SUB-CRITICAL FLOW 	35 	98.50 .016 

165.75 99.30 .016 
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MISSION BAY PROJECT 
	

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

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

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE . 

Q (CFS) - ? 28.1 
S (FT/FT) ? .0039 	 CROSS-SECTION POINTS 

DIST ELEV COEFF DIST ELEV COEFF 

0 	102.00.016 	43 	97.80 .016 
0 	98.50 .016 	44.5 97.92 .016 

RESULTS 	 12 	98.30 .016 	55 	98.13 .016 
12 	97.80 .016 	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 
P= 	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 	93.30 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

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

Y FLOW  

Q (CFS) 	? 9.5 

S (FT/FT) ? 0.0015 

Q - FLOWRATE 	S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	104.00 .016 
0 	102.57 .016 
10 	102.40 .016 
10 	101.90 .016 
11.5 102.02 .016 
45 	102.69 .016 
78.5 102.02 .016 
80 	101.90 .016 
80 	102.40 .016 
90 	102.57 .016 
90 	104.00 .016 

RESULTS 

Y= 	102.37 FT 
A= 	7.46 SF 
P= 	39.24 FT 
V= 	1.27 FPS 
F= 	0.51 	SUB-CRITICAL FLOW 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #4 	OWENS STREET (south of 16th  Street) 

•- FLOW ELEVATION 
Q (CFS) 	? 10.0 
S (FT/FT) ? 0.0055 

Q FLOWRATS 	S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	104.00 .016 
0 	102.60 .016 
12 	102.40 .016 
12 	101.90 .016 
13.5 102.02 .016 
34 	102.43 .016 
54.5 102.02 .016 
56 	101.90 .016 
56 	102.40 .016 
68 	102.60 .016 
68 	104.00 .016 

RESULTS 

Y= 	102.29 FT 
A= 	4.69 SF 
P= 	30.98 FT 
V= 	2.13 FPS 
F= 	0.95 	SUB-CRITICAL FLOW 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #4 	OWENS STREET (south of the Round About) 

.(;) - FLOWRATE • 	S 	CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	101.00 .016 
0 	98.60 .016 
12 	98.40 .016 
12 	97.90 .016 

Y - FLOW ELEVATION 

Q (CFS) • 	? 25.3'  
S (FT/FT) ? 0.0022 

RESULTS 

Y= 	98.50 FT 	 13.5 98.02 .016 
A= 	13.31 SF 	 34 	98.43 .016 
P= 	56.62 FT 	 54.5 98.02 .016 
V= 	1.90 FPS 	 56 	97.90 .016 
F= 	0.68 	SUB-CRITICAL FLOW 	56 	98.40 .016 

68 	98.60 .016 
68 	101.00 .016 
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MISSION BAY PROJECT 	 Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #345 ROUND ABOUT 

Y - FLOW ELEVATION 

Q (CFS) 	? 58.2 
S (FT/FT) ? 0.0009 

Q - FLOWRATE 	S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	101.00 .016 
0 	98.10 .016 
12 	98.10 .016 
12 	97.60 .016 

RESULTS 

Y= 	98.43 FT 	 13.5 97.72 .016 
As 	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 
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MISSION BAY PROJECT 
Catellus Development Corp. 

Overland Flow Analysis 	 December 1, 2000 
Initial (Pre-Settlement) Grades 

BASIN #6 	OWENS STREET NORTH (Iowpoint in center segment at China Basin Channel) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) 	? 9.1 
S (FT/FT) ? 0.0008 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

0 	101.00 .016 
0 	99.10 .016 
0.5 	99.10 .016 
0.5 	98.60 .016 
2 	98.72 .016 
30.5 99.2 9 .016 
51 	98.88 .016 
52.5 98.76 .016 
52.5 99.26 .016 
65 	99.47 .016 
65 	101.00 .016 

RESULTS 

Y= 	99.18 FT 
A= 	9.02 SF 
P= 	42.82 FT 
V= 	1.01 FPS 
F= 	0.38 SUB-CRITICAL FLOW 
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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 (CPS) 	? 19.3 
S (FT/FT) ? 0.0005 

	

	
CROSS-SECTION POINTS 
DIST ELEV COEFF 

O 101.00 .016 
O 99.50 .016 
0.5 	99.50 .016 
0.5 	99.00 .016 
2 	99.12 .016 
30.5 99.69 .016 
51 	99.28 .016 
52.5 99.16 .016 
52.5 99.66 .016 
65 	99.87 .016 
65 	101.00 .016 

RESULTS 

Y= 	99.77 FT 
A= 	18.42 SF 
P= 	57.12 FT 
V= 	1.05 FPS 
F= 	0.32 	SUB-CRITICAL FLOW 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

BASIN #8 	THIRD STREET  (Iowpoint south of Rincon Street) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

VARfABLE TO . BE SOLVED (Y,Q OR S) ? Y 	Enter up to 20 cross-section poi 
Enter <Return> only for distance to 

Q (CFS) 	? 5.3 
S (FT/FT) ? 0.007 	 CROSS-SECTION POINTS 

ELEV COEFF 

96.30 .016 
96.80 .016 
97.28 .016 
99.00 .016 

DIST ELEV COEFF DIST 

0 	99.00 .016 	98 
0 	97.46 .016 	98 

RESULTS 
	

12 	96.98 .016 	110 
12 	96.48 .016 	110 

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 .016 

96.5 96.42 .016 
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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: 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. 

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

Watersheds: 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 calculations. 
Basin numbers referenced below refer to the Watershed Map. 

Standards: 	All calculations are in accordance with Section XVIII "Required Capacity of Separated 
Storm Drain System" of the Mission Bay Subdivision Regulations dated 1998. 

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

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 Leah Orloff of the San Francisco 
Public Utilities Commission. 

Time 
(minutes) 

Intensity 
100 Year 

Intensity 
5 Year 

Intensity 
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 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 

Coefficient: 	Table I "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 Francois 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 

Hydrology (Quantify Flows)  

BASIN #1 	TERRY FRAKOIS BOULEVARD (south of 13 th  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.) 

• Street travel time is calculated at 1.5 fps velocity (flat slopes). 

t, = 3 min. + 1750 ft/1.5fps/60sec/min = 22 min. 

1100-5 = 0.821 at 22 min. 

Subarea A is tributary. 

Auk = 24.95 acres 

Q IA = (0.80)(0.821)(24.95) 

Q1A = 16.4 CFS 

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

Q=CxIxA 

C = 0.85 (Commercial area.) 

tc  = 3 min. + 1850 ft/1.5fps/60sec/min = 23 min. 

1 100_5 = 0.810 at 23 min. 

Subarea B is tributary. 

Ate = 17.53 acres 

Q1B = (0.85)(0.810)(17.53) 

Q1B = 12.1 CFS 

Copyright © 2000 Santina & Thompson Inc. 	 Page 25 



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 Francois Blvd. 

Q=CxIxA 
• 

C = 0.85 (Commercial area.) 

t, = 3 min. + 2700 ft/1.5fps/60sec/min = 33 min. 

1 100.5 = 0.698 at 33 min. 

Subareas B and C are tributary. 

Affic = A16 + AM =  17.53 + 11.59 = 29.12 acres 

Q1BC = (0.85)(0.698)(29.12) 

Chac =17.3 CFS 

BASIN #1 	TERRY FFIg■I 	 JLEVARDlow oiraLp_AptSc Common) ommon 

Q=CxIxA 

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

t, = 3 min. + 3100 ft/1.5fps/60sec/min = 37 min. 

1100-5 = 0.705 at 37 min. 

Al = AlA +A18 + AM + A10 = 24.95 + 17.53 + 11.59 + 14.42 = 68.49 acres 

Ql  = (0.83)(0.705)(68.49) 

= 40.1 CFS 
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MISSION BAY PROJECT 	Overland Flow 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.) 

tc = 3 min. + 850 ft/1.5fps/60sec/min = 12 min. 

1 100.5 =  1.046 at 12 min. 

Subarea A is tributary. 

A2A = 4.86 acres 

Q2A = (0.85)(1.046)(4.86) 

Q2A = 4.3 CFS 

BASIN #2 	TERRY FRANgOIS BOULEVARD (at low point north of Mariposa Street) 

Q=Cx1xA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 1600 ft/1.5fps/60sec/min = 20 min. 

1100-5 = 0.844 at 20 min. 

A2 = A2A +A2B = 4.86 + 10.49 = 15.35 acres 

Q2 = (0.85)(0.844)(15.35) 

Q2 =  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 primarily onto South Common Street and will spread evenly across the full 
North/South Common street section at Sixth Street. 

Q=CxIxA 

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

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

1100-5 = 0.798 at 24 min. 

Subareas A is tributary. 

A3A = 26.19 acres 

Q3ABC = (0.80)(0.798)(26.19) 

Q3ABC = 16.7 CFS 

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 min. 

1100-5 = 0.737 at 27 min. 

A3=  A3A +A3B = 35.28 acres 

Q3 = (0.80)(0.737)(35.28) 

Q3 22 20.8 CFS 
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MISSION BAY PROJECT 	 Overland Flow Analysis 
	

December 1, 2000 
Catellus Development Corp. 	Final (50 Year Settlement) Grades 

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

Q=CxIxA' 

C = 0.85 (Commercial area.) 

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

lioas = 0.960 at 15 min. 

Subarea A is tributary. 

A4A = 11.63 acres 

Q4A = (0.85)(0.960)(11.63) 

Q4A 1-1  9.5 CFS 

BASIN #4 	OWENS STREET SOUTH (south of 16 th  Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

t, = 3 min. + 850 ft/1.5fps/60sec/min = 12 min. 

110o-5 = 1.046 at 12 min. 

Subarea B is tributary. 

A48 =  11.24 acres 

Q4B = (0.85)(1.046)(11.24) 

Q4B = 10.0 CFS 
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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 (south of the Round About) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

t, = 3 min. + 2950 ft/1.5fps/60sec/min = 36 min. 

• 1 100-5 = 0.713 at 36 Min. 

A4 =  A4A +A4B  A4C = 11.63 + 11.24 + 18.87 = 41.74 acres 

04 = (0.85)(0.713)(41.74) 

Q4 = 25.3 CFS 

BASIN #5 	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. 

110G.s =  1.046 at 12 min. 

A5 = 8.66 acres 

Q5 = (0.80)(1.046)(8.66) 

Q5  = 7.2 CFS 

BASIN #345 ROUND ABOUT  

Q=CxIxA 

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

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

1 100.5 = 0.698 at 38 min. 

Basins 3, 4, and 5 are tributary 

A345 = A3 + A4 + A5 = 35.28 + 41.74 + 8.66 = 85.68 acres 

Q345 = (0.83)(0.698)(85.68) 

Q345 = 49.6 CFS 

C) 
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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 NORTH (lowpoint in center segment at China Basin Channel) 

Q=Cx1xA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 1450 ft/1.5fps/60sedmin = 19 min. 

• 1100.6 = 0.867 at 19 Min. 

A6 =  21.78 acres 

Q6 = (0.85)(0.867)(21.78) 

Q6 = 16.1 CFS 

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

= CxIxA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 1400 ft/1.5fps/60sec/min = 19 min. 

1100-5 = 0.867 at 19 min. 

A7 =  18.05 acres 

07 = (0.85)(0.867)(18.05) 

Q7 = 13.3 CFS 

BASIN #8 	THIRD STREET  (lowpoint south of Rincon Street) 

Q=CxIxA 

C = 0.85 (Commercial area.) 

tc = 3 min. + 1730 ft./1.5fps/60sec/min = 22 min. 

1 100_5 =  0.821 at 22 min. 

A8 = 17.70 acres 

Qa = (0.85)(0.821)(17.70) 

Q8 = 12.4 CFS 
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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 flows established in the above section. 

aid: 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 required 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. 

Calc4' Channel flow calculations performed by Civil Tools v2.4. 

BASIN #1 	TERRY FRANcOIS BOULEVARD (south of 13 th  Street) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) 	? 16.4 
S (FT/FT) ? 0.0029 	 CROSS-SECTION POINTS 

DIST ELEV 	COEFF 

O 101.00 	.016 
O 99.21 	.016 

RESULTS 
	

12.5 99.00 	.016 
12.5 98.50 	.016 

Y= 	99.01 FT 	 14 	98.62 	.016 
A= 	8.82 SF 	 46.5 99.27 	.016 
P= 	43.58 FT 	 79 	98.62 	.016 
V= 	1.86 FPS 	 80.5 98.50 	.016 
F= 	0.72 	SUB-CRITICAL FLOW 	80.5 99.00 	.016 

81 	99.00 	.016 
81 	101.00 	.016 
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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 th  Street 

Q - FLOWRATE 	S - CHANNEL.SLOPE 

ROSS-SECTION POINTS 
IST ELEV COEFF 

0 	103.00 .016 
0 	101.58 .016 
12 	101.38 .016 
12 	100.88 .016 

Y - FLOW ELEVATION 

Q (CFS) - ? 12.1 
S (FT/FT) ? 0.0025 

RESULTS 

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 	101120 .016 
110 	101.40 .016 
110 	103.00 .016 
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0 102.00 .016 165.75 97.50 
0 98.48 .016 167.25 97.62 
12 98.00 .016 177.25 97.82 
12 97.50 .016 187.25 97.62 

FT 13.5 97.62 .016 188.75 97.50 
SF 23.5 97.82 .016 188.75 98.00 
FT 33.5 97.62 .016 200.75 98.48 
FPS 35 97.50 .016 200.75 102.00 

SUB-CRITICAL FLOW 35 98.00 .016 
165.75 98.00 .016 

.016 

.016 

.016 

.016 

.016 

.016 

.016 

.016 

RESULTS 

Y= 97.94 
A= 11.06 
P= 47.79 
V= 1.56 
F= 0.56 

• 	 • 
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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 (dFs) 	? 17.3 
	 • 

S (FT/FT) ? 0.0018 
	

CROSS-SECTION POINTS 
DIST ELEV COEFF DIST ELEV COEFF 
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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 (CFS) 	? 40.1 
S (FT/FT) ? 0.0018 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

0 	100.00•.016 
0 	98.21 .016 
12.5 98.00 .016 
12.5 97.50 .016 
14 	97.62 .016 
46.5 98.27 .016 
79 	97.62 .016 
80.5 97.50 .016 
80.5 98.00 .016 
81 	98.00 .016 
81 	100.00 .016 

RESULTS 

Y= 	98.23 FT 
A= 	21.92 SF 
P= 	77.78 FT 
V= 	1.83 FPS 
F= 	0.60 	SUB-CRITICAL FLOW 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	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 
10.5 100.60 016 
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 
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 

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

BASIN #2 	TERRY FRANQOIS 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 .016 
0 	100.51 .016 

RESULTS 	 12.5 100.30 .016 
12.5 	99.80 .016 

Y= 	100.39 FT 	 14 	99.92 .016 
A= 	13.20 SF 	 46.5 100.57 .016 
P= 	62.04 FT 	 79 	99.92 .016 
V= 	0.84 FPS 	 80.5 	99.80 .016 
F= 	0.32 	SUB-CRITICAL FLOW 	80.5 100.30 .016 

96 	100.56 .016 
96 	102.00 .016 
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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) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) 	? 16.7 
S (FT/FT) ? 0.0011 	 CROSS-SECTION POINTS. 

DIST ELEV COEFF DIST 

0 	102.00 .016 	165.75 
0 	98.70 .016 	167.25 

RESULTS 	 12 	98.50 .016 	177.25 
12 	98.00 .016 	187.25 

Y= 	98.47 FT 	 13.5 98.12 .016 	188.75 
A= 	12.60 SF 	 23.5 98.32 .016 	188.75 
P= 	47.92 FT 	 33.5 98.12 .016 	200.75 
V= 	1.33 FPS 	 35 	98.00 .016 	200.70 
F= 	0.45 	SUB-CRITICAL FLOW 	35 	98.50 .016 

165.75 98.50 .016 

ELEV 	COEFF 

98.00 .016 
98.12 .016 
98.32 .016 
98.12 .016 
98.00 .016 
98.50 '.016 
98.70 .016 
102.00 .016 

Copyright © 2000 Santina & Thompson Inc. 	 Page 38 



	

102.4 	 

102 
101.6 

101.2 
100.8  - 

100.4  - 
100 

99.6  - 
99.2 - 
98.8- 
98.41  

98 - 
97.6 - 

	

97.2 	 

20 25 30 35 40 45 50 55 60 65 70 75 80 85 

MISSION BAY PROJECT 
Catellus Development Corp. 

Overland Flow Analysis 	 December 1, 2000 
Final (50 Year Settlement) Grades 

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

Y - FLOW ELEVATION 

Q (CFS) ' 	? 20.8 

Q - FLOWRATE 	S - CHANNEL SLOPE 

S (FT/FT) ? 0.0039 	 CROSS-SECTION POINTS 
DIST ELEV COEFF DIST ELEV COEFF 

0 	102.00 .016 	43 	97.80 .016 
0 	98.50 .016 	44.5 97.92 .016 

RESULTS 	 12 	98.30 .016 	55 	98.13 .016 
12 	97.80 .016 	65.5 97.92 .016 

Y= 	98.21 FT 	 13.5 97.92 .016 	67 	97.80 .016 
A= 	9.91 SF 	 24 	98.13 .016 	67 	98.30 .016 
P= 	49.67 FT 	 34.5 97.92 .016 	79 	98.50 .016 
V= 	2.10 FPS 	 36 	97.80 .016 	79 	102.00 .016 
F= 	0.81 	SUB-CRITICAL FLOW 	36 	98.30 .016 

43 	98.30 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 December 1, 2000 
Catellus Development Corp. 	Final (50 Year Settlement) Grades 

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

Y - FLOW ELEVATION 	Q - FLOWRATE 	 CHANNEL SLOPE. 

0 	104.00 .016 
0 	102.57 .016 
10 	102.40 .016 
10 	101.90 .016 
11.5 102.02 .016 
45 	102.69 .016 
78.5 102.02 .016 
80 	101.90 .016 
80 	102.40 .016 
90 	102.57 .016 
90 	104.00 .016 

RESULTS 

Y= 	102.37 FT 
A= 	7.46 SF 
P= 	39.24 FT 
V= 	1.27 FPS 
F= 	0.51 SUB-CRITICAL FLOW 
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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 th  Street) 

Y - FLOW ELEVATION 

Q (CFS) 	? 10.0 
S (FT/FT) ? 0.0055 

Q - FLOWRATE 	S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

O 104.00 .016 
O 102.60 .016 
12 	102,40 .016 
12 	101.90 .016 
13.5 102.02 .016 
34 	102.43 .016 
54.5 102.02 .016 
56 	101.90 .016 
56 	102.40 .016 
68 	102.60 .016 
68 	104.00 .016 

RESULTS 

Y= 	102.29 FT 
A= 	4.69 SF 
P= 	30.98 FT 
V= 	2.13 FPS 
F= 	0.95 	SUB-CRITICAL FLOW 
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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 the Round About) 

Y FLOW•ELEVATION 

Q (CFS) 	? 25.3 
S (FT/FT) ? 0.0019 

Q FLOWRATE 	S CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	101.00 .016 
0 	98.80 .016 
12 	98.60 .016 
12 	98.10 .016 
13 5 98.22 .016 
34  98.63 .016  
54 5 98.22 .016 
56 	98.10 .016 
56 	98.60 .016 
68  98.80 .016  
68 	101.00 .016 

RESULTS 

Y= 	98.71 FT 
A= 	14.03 SF 
P= 	58.15 FT 
V= 	1.80 FPS 
F= 	0.64 	SUB-CRITICAL FLOW 
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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 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	101.00 .016 
0 	98.10 .016 
12 	98.10 .016 
12 	97.60 .016 
13.5 97.72 .016 
51 	98.41 .016 
88.5 97.72 .016 
90 	97.60 .016 
90 	98.10 .016 
145 	98.54 .016 
145 101.00 .016 

Q (CFS) -: 	? 49.6 
S (FT/FT) ? 0.0009 

RESULTS 

Y= 	98.41 FT 
A= 	37.49 SF 
P= 	129.42 FT 
V= 	1.32 FPS 
F= 	0.43 SUB-CRITICAL FLOW 
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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 NORTH (lowpoint in center segment at China Basin Channel) 

Y - FLOW ELEVATION 

Q (CFS) 	? 16.1 
S (FT/FT) ? 0.0006 

Q - FLOWRATE 	S CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	100.00 .016 
0 	98.00 .016 
0.5 	98.00 .016 
0.5 	97.50 .016 
2 	97.62 .016 
30.5 98.19 .016 
51 	97.78 .016 
52.5 97.66 .016 
52.5 98.16 .016 
65 	98.37 .016 
65 	100.00 .016 

RESULTS 

Y= 	98.22 FT 
A= 	15.49 SF 
P= 	57.03 FT 
V= 	1.04 FPS 
F= 	0.35 	SUB-CRITICAL FLOW 
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MISSION BAY PROJECT 	 Overland Flow Analysis 
Catellus Development Corp. 	Final (50 Year Settlement) Grades 

December 1, 2000 

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

Y - FLOW ELEVATION 	Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CPS) 	? 13.3 
S (FT/FT) ? 0.0014 
	

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 	100.00 .016 
0 	98.00 .016 
0.5 	98.00 .016 
0.5 	97.50 .016 
2 	97.62 .016 
30.5 98.19 .016 
51 	97.78 .016 
52.5 97.66 .016 
52.5 98.16 .016 
65 	98.37 .016 
65 	100.00 .016 

RESULTS 

Y= 	98.10 FT 
A= 	9.76 SF 
P= 	44.57 FT 
V= 	1.36 FPS 
F= 	0.51 SUB-CRITICAL FLOW 
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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  (Iowpoint south of Rincon Street) 

Y - FLOW ELEVATION 
	

Q - FLOWRATE 	S - CHANNEL SLOPE 

Q (CFS) 	? 12.4 
S (FT/FT) ? 0.007 	 CROSS-SECTION POINTS 

DIST ELEV COEFF DIST ELEV COEFF 

0 	99.00 .016 	98 	96.30 .016 
0 	97.46 .016 	98 	96.80 .016 
12 	96.98 .016 	110 	97.28 .016 
12 	96.48 .016 	110 	99.00 .016 

RESULTS 

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 
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SEPARATED STORM DRAIN ANALYSIS 
for the 

MISSION BAY PROJECT 

Based on the 

5 Year Design Storm 

Prepared for : 

CATELLUS 

FEBRUARY 11, 2000 



MISSION BAY PROJECT 	Separated Storm Drain Analysis 
Catellus Development Corp. Final (50 Year Settlement) Grades 

February 11, 2000 

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

Analyze: 	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 Mariposa system.) 

Watersheds: 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. 

Standards:  

Hydraulic 
Grade Line:  

Calculations: 

Intensities: 

Coefficient:  

All calculations are in accordance with Section XVIII "Required Capacity of Separated 
Storm Drain System" of the Mission Bay Subdivision Regulations 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: 

5 Year Rainfall Intensities 

Time (min) Jntensity (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 
Catel lus  Development Corp. Final (50 Year Settlement) Grades 

Hydraulic 	Some large upstream pipes contain very low calculated flows which result in 
Model: 	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 

Label 

Up- 
stream 

Node Section Size 
Mannings 

n Length (ft) 
Con-structed 

Slope (ft/ft) 

Upstream 
Invert 

Elevation 
(ft) 

Down, 
stream 

Invert 
Elevation 

(ft) 

Upstream 
Ground 

Elevation 
(ft) 

D. 
stream 

Ground 
Elevation 

(ft 

Hydraull • 
Grade In 

(feet 

Hydraulic 
Grade Out 

(ft) 

Total 
System 

Flow 
(cfs) 

Average 
Veloci 

(ftls 

U. 
stream 
Cove 

(ft 

Down- 
stream 

Cover (ft) 

Upstream 
Freeboard 

(feet 

P-1 M-1 18 inch 0.014 230.5 0.001735 97.6 97.2 103.1 103 100.6 100.32 3.43 1.94 4 4.3 2.5 
P-2 M-2 24 inch 0.014 380 0.006053 972 94.9 103 101.9 10029 100.13 4.32 1.37 3.8 5 2.7 
P-3 - M-3 	' 42 inch 0.014 496.5 0.001611 94.9 94.1 101.9 102.7 99.94 99.31 33.28 3.46 3.5 5.1 2.0 
P-4 M-4 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 92.5 103.5 100.3 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 4.81 3.8 3.7 2.6 

rP-7 M-7 48 inch 0.014 255 0.000392 92.5 92.4 100.2 100.2 96.68 96.13 62.75 5.03 3.7 3.8 3.5 
P-8 M2-1 18 inch 0.014 156 0.012821 96.9 94.9 101.1 101.9 100.15 100.13 1.21 0.68 2.7 5.5 1.0 
P-9 M1-3 30 inch 0.014 269.5 0.008163 97.1 94.9 103.1 101.9 101.09 100.13 22.83 4.65 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 2.35 4.5 3.5 3.0 
P-11 M1-1 18 inch 0.014 249 0.002008 98.2 97.7 114.9 104.7 102.19 101.77 4 226 15.2 5.5 12.7 
P-12 M4-1 18 inch 0.014 141 0.009929 95.5 94.1 103.8 102.7 99.38 99.31 2.2 125 6.8 7.1 4.4 
P-13 M3-4 24 inch 0.014 219.5 0.005011 95.2 94.1 103.2 102.7 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 2.23 5.3 5.8 3.6 
P-16 M3-1 18 inch 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 1.55 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 18 inch 0.014 251.5 0.003976 97 96 105.3 104 100.45 100.13 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 1002 100.3 98.13 98.03 9.88 1.4 3.5 4.8 2.1 
P-22 M7-2 24 inch 0.014 324 0.003086 94.7 93.7 100.1 100.2 98.47 98.16 6.52 2.07 3.4 4.5 1.6 

rP-23 M7-1 18 inch 0.014 184 0.002717 95.2 94.7 100.1 100.1 98.79 98.54 3.64 2.06 3.4 3.9 1.3 
P-24 M-8 54 inch 0.014 119 0.00084 92.4 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 92.4 100.2 100.2 96.36 96.13 17.15 3.49 5.1 5.3 3.8 
P-26 M9-3 36 inch 0.014 252 0.001984 93.1 92.6 100 1002 96.7 96.55 14.97 2.12 3.9 4.6 3.3 
P-27 M9-2 24 inch 0.014 239 0.002092 93.6  93.1 99.9 100 97.36 96.77 10.39 3.31 4.3 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 1.83 3.9 .4.3 - 	2.4 
P-29 M8-2 24 Inch 0.014 71 0.005634 92.8 92.4 100.2 100.2 96.2 96.13 6.43 2.05 5.4 • 5.8 4.0 
P-30  M8-1 18 inch 0.014 224.5 0.0049 93.9 92.8 99.8 1002 96.35 96.26 1.89 1.07 4.4 5.9 3.5 

February 11, 2000 



e ruary 1 1 , 

Node Information Table 

Area M 
5 Year Storm 

Node 

Inlet 
Area 

(acres) 
Inlet C 

Coefficient 

Inlet 
CA 

(acres) 

System 
Contri- 
buting 

Area 
(acres) 

Ex- 
tema I 

Tc 
(min) 

System 
Flow 
Time 
(min) 

System 
In- 

tensity 
(inihr) 

System 
Rational 

Flow 
(cfs) 

Ad- 
ditional. 

Flow 
(cfs) 

Total 
System 

Flow 
(cfs) 

Local 
In- 

tensity 
(in/hr) 

Local 
Ra- 

tional 
Flow 
(cfs) 

HGL 
In (ft) 

• HGL 
Out (ft),  

Rim 
Elevation 

(ft) 
M-1 0.16 0.85 0.14 0.14 0 5 3.13 0.43 3 3.43 3.13 0.43 100.7 100.6 103.1 
M-2 0.4 0.85 0.34 0.48 0 6.98 2.74 1.32 0 4.32 4.18 1.43 100.3 100.29 103 
M-3 6.18 0.85 5.25 15.23 0 11.59 2.17 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 41.82 4.18 10.31 99.31 99.14 102.7 

 103.5 M-5 1.49 0.85  1.27 29.79 0 17.72 1.67 50.19 0 50.19 4.18 5.34 98.62 98.37 
M-6 3.36 0.85 2.86 35.44 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 2.9 38.34 0 19.74 1.55 59.75 0 62.75 4.18 12.21 97.07 96.68 

' 
100.2 

M-8 0.84 0.85 0.71 47.8 0 20.58 1.5 72.43 -6 72.43 4.18 3.01 1 96.13 95.56 100.2 
M1-1 1.49 0.85 1.27 1.27 0 5 3.13 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 11.53 3.13 9.04 101.8 ,  101.69 104.7 
M1-3 5.87 0.85 4.99 9.12 0 8.83 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 02_ 0.2 0 5 3.13 0.64 2 2.64  3.13 0.64 100.6 100.58 110.7 
M3-2 0.6 0.85 0.51 0.71 0 724 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 5.95 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 2.92 2.2  0 2.2 2.92 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 3.45 2.13 3.45 100.5 100.45 	105.3 
M5-2 2.86 0.85 2.43 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 1.17 0 10 2.32,  2.74 2.74 2.32 2.74 98.79 98.76 	103 
M7-1 0.24 0.85 0.2 0.2 0 5 3.13 0.64 3.64 3.13 0.64 98.86 98.79 	100.1 
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 9.88 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 0 1.89 3.13 1.89 96.37 96.35 	99.8 
1.48-2 2.4 0.8 1.92 2.52  0 8.49 2.53 6.43 0 6.43 4.18 8.09 96.26 96.2 	100.2 
-M9-1 1.03 0.85 0.88 0.88 0 5 3.13 2.76 3 5.76 3.13 2.76 97.79 97.73 	100.1 
M9-2 2.2 0.85 1.87 2.75  0 7.51 2.67 7.39  0 10.39 4.18 7.88 97.53 97.36 	99.9 
M9-3 2.36 0.85 2.01 4.75 0 8.71 2.5 11.97 0 14.97 4.18 8.45 96.77 96.1 	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 
Our , 47.8 20.88 1.49 774.77  	 71.77 94.78 94.78 	100.7 

_ .   



Scenario: Base 

MS-1 

Title: CATELLUS-MISSION BAY 
	

Project Engineer. SANTINA & THOMPSON 
tthometpaunclocumenhcateltusibssin m.stm 

	
SantIns & Thompson Inc. 	 SfeirmnAn .% n ro/  oka 
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4.90 It 102.00 

Label: Outlet 
Rte: 100.70 5 
Sump: 92.30 

Label:144 
Rho: 103.50 It 
Seep: 53.101t 

Label: 114 
Rim: 102.70 II 
Susp:114.10 ft 

Label:114 
Rle: 10 

61. 2 ' 
Rle: 103.00 R RI.: 103.1 	• 
Sue 	Sump: 97.60 ft 

104.00 

Label: U.S 
Rhe:10020 11 
Step: 92.40 It 

• 

Lebec W7 
Rho: 100.20 5 
lump: 52.60 ft 

Le I:154 
R 10030 It 

up: 92.60 

100.00 

Label P• 
Up evert: 14.10 ft 
On Invert 03.50 ft 
Laming  `30.00I1 
Sim: 41 Inch 
5:0.001132 Rift 

Wild P4 
Up Wee: 54.50 ft 
Da Invert 54.10 It 
Length: 490.60 ft 
flee: 42 Inch 
11: 0.0011111 Rift 

01.00 	Elevate* (fg 

96,00 

04.00 

02.00 
5+00 	 0.00 	 15.00 	 20+00 	 26.00 	 30.00 

Meth lit) 

0400 

Label P.24 
Up Invert: 92.40 fl 
De Invert 92.30 ft 
Length: 119.00 It 
eke: 64 Inch 
8: 0.000540 Rift 

tatbet P.7 
Up Invert: 52.50 ft 
On bwort 53.40 ft 
Length: 265.00 ft 
840: 40 Inth 
8: 0.000302 JUR 

Libel P.11 
Up Invert: 112.50 ft 
On Invert 92.60 ft 
Length: 215.60 
8Ize: 411 Inch 
0: 0.000000 Rift 

Lobel P4 
Up Invert 93.50 ft 
On Invert 92.60 
Length: 342.50 ft 
8154t: 411 Met 
8:0.004124 Rift 

Label P• 
Up evert: 97.20 ft 
On evert 54.50 ft 
Length: 2$0.00 ft 
Stec: 24 Inch 
8: 0.000063 Mt 

Lobel P.1 
Up Weft: 97.5011 
On Invert 117.2011 
Length: 230.60 It • 
Men IS Inch 
ft: 0.001731 RRt' 

file 
Scenario: Base 

Title: 	- 	MISSION BAY 
	

Project Engineer: SANTINA- 110MPSON 
fAhometpauhts.....amenhcatellustbasin m.stm 

	
Santis, 	 Inc. 	 Stc 	v3.0 (319b) 

nom iron 01:22:49 PM 
	

CO Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 00708 USA (203)755-1660 
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tenet Outlet 
. Rth: 100.70 11 

Sump: 02.30 N 
Wet 44.7 
NM 100.20 
Maw 02.00 

Labat 1411 
11411: 100.20 II 
them: 02.40 * 

Lebth 646 
Mit: 103.60 * 
fiuMp:r.so Mr •3.10 

p: 06.60 

141.2 
ht 104.70 It 

•07.70 11 

• 11000 

106.00 

asvadon (10 

SOO 10400 
28941 P-11 
LP iOwnvest.L 

0I 
0.60 11 

•H.60 
Lensth: 242.60 R 
OW 48 bah 
& 0.004124 MI 

11100 

Guam 00 

Profile 
Scenario: Base 

111-1 
M.:114.00 
thunth 08.20 ft 	.118.00 

1.141 
II • 100.30 N 

• 02.60 It 

Labot 144 
Rtn:.102.70 * 
Gump: 04.10 ft 

NM: • .90 
:04.00 * 

100.00 

7....;.1.22141147. . 
Lb bweit: 02.80 ft 
On Invert 02.40 ft 
Length: 266.00* 
612e: 411 he* 
Et 0.000302 0/11 

L.042 P4 
-Lit &we& 02.50 N 
Do twist 02.60  
284181e 209.410 
Sas: Mt Mb 

0.000000 SA 

Labia P•1 
• 12) intr.& 0410 

On Overt 03•.60 It  
Length:  630.00 It 
On: 46 Itch 
@ 0.00113 2 MI_ 

Labat P.3 
4430ried: 4. 
Da hvol•  04.10

90  
11 

Length: 29880 ft 
O.. 42 MN 
It 0.001611 Mt 

08.00 

000 
Labe! P.24 
On WM: 02.40 ft 
On Mott 02.30 It 
Length: 110.00 It 
Ona. 04 AO 
It 0.000040 MI 

Title: CATELLUS-MISSION BAY 
tlhometpsuAdocumenficatelluslbasin m.stm 
Mil Mn 111 03A .4A 011 

204011 
Lebtth P- 
LO Ittheil: 07.10 N 
On %vett 04.00 

1.11/1011: 200.00 A 
O m: SO MS 
tt M*143 Mt 

Santlna & Thompson Inc. 

0000 
211100 	 30.00 

Lebat P..10 	 Labe! .11 
tth Invert 07.70* 	 Lb meat 0620* 
On Mort 07.10 0 	 On Men: 9730 tt 
Linelh:2111.6011 	 Length: 249.0011 
Ws: 30 hell 	 Sigel IS hob 
a 0.0031311M 	 8: 0.002006 MI 

Project Engineer: SANTINA & THOMPSON 
Atomic:An IA CI 11.4 OM 



Label Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft 

Label: P-3 
Up Invert: 94.90 ft 
Dn Invert: 94.10 ft 
Length: 498.50 ft 
Size: 42 Inch 
& 0.001811 furl 

Label: P-4 
Up Invert: 94.10 ft 

• Dn invert 93.50 ft 
Length: 530.00 ft 
Size: 48 Inch 
S: 0.001132 ft/ft 

98.00 	Bovine; (ft) 

96.00 

94.00 

Label:P-(1 
Up Inve: 92.50 ft 
Dn Invert :  92.50 ft 
Length: 289.50 ft 
Size: 48 Inch 
S: 0.000000 fUft 

5+00 10+00 0+00 15+00 
92.00 

25+00 

Label: P-8 
Up Invert: 98.90 ft 
Dn Invert: 94.90 ft 
Length: 158.00 ft 
Size: 18 Inch 
S: 0.012821 ft/ft 

102.00 Label: M2-1 
Rim: 101.10 ft 
Sump: 98.40 ft 

Labet M-5 
Rim: 103.50 ft 
Sump: 93.50 ft 

100.00 

Label: M-4 
Rim: 102.70 ft 
Sump: 94.10 ft 

104.00 

Labet M-3 
Rim: 101.90 ft 
Sump: 94.90 ft 

Label: M-8 	Label: M-7 
Rim: 100.20 ft 	Rim: 100120 ft 
Sump: 92.40 ft 	Sum  • : 92.50 

Lab I: M-8 
R : 100.30 ft 

mp: 92.50 ft 

Label: P-24 
Up Invert: 92.40 ft 
13n Invert: 92.30 ft 
Length: 119.00 ft 
Size: 64 Inch 
5: 0.000840 ftfil 

Labet P-7 
Up Invert 92.50 ft 
Dn Invert: 92.40 ft 
Length: 255.00 ft 
Size: 48 Inch 
S: 0.000392 Ittft 

Label: P-5 
Up Invert: 93.50 ft 
Dn Invert: 92.50 ft 
Length: 242.60 ft 
Size: 48 Inch 
S: 0.004124 fUft 

Station (ft) 

20+00 

•Ifteset 

1 

Title: CATELLUS-MISSION BAY 
maim Santina & Thompson Inc. 

Project Engineer. SANT ∎ 	MOMPSON 
StonnOAD v3.0 mew 

Pone 1 of 1 

Profile 
Scenario: Base 



26+00 
Label: P44 
Up invert: 92.40 * 
On howl: 92.30 * 
Length: 111 .00 * 
Size: 64 Inch 
8: 0.000040 VII 

Label:P.16 
Up Invert: 07.20 It 
On been: 96.30 ft 
Length: 186.60 1 
sit.: II Inch 
8: 0.004749 gift 

Project Engineer: SANTINA a THOMPSON 
StonneAll tif% ft f711:04 

Label: P• 
Up Invert: 94.10 
On h Nut 0:60 11 
Length: 130.00 it 
Size: 411 inch 
5: 0.001132 Rift 

10 ft 
Label:US- 
/Um: 103.5 
Sump: 90.3 

ft 
ft 

Label: 
Up Invert: 
On liven: 
Leask: 
Size: I6 
8:0.004976 

• 

• 

P411 
00.20 ft 
97.20 ft 

201.00 ft 
inch 

Rift 	
• 

1 102.00 

100.00 

09.00 

90.08 

04.00 

12.00 

Slovakia OR 

' 

Label: U.S 
Rim: 103.50 ft 
Sump: 93.50 11 

15.00 
1.9941: P.13 
Up evert: 95.20 
On Invert: 04.10 
Lenge': 219.60 ft 
Sew 24 Inch 
8: 0.005011 

20+00 
Label: P•4 
Up Mimi: 91.30 0 
Da heed: 96.20 0 
Lenolh: 212.00 
Size: 24 Inch 
8: 0.005119 lift 

Santina a Thompson Inc. 

Label: M3-4 
Rim: 103.20 It 
Sum p : 95.20 11 

Label: 114 
Rim: 102 

10.00 

Stallan (II) 

Profile 
Scenario: Base 

L bet: M34 
m: 104 .00 ft 
imp: 97.20 ft 

112.00 

Lebel:113■ 1 
ftUn:110.70 ft 
Sump: 09.20 ft 

• • 	110.00 

101.00 

10080 

• 

104.00 

Labe: Dulls 1 
Rim: 100.70 H 
Sump: 92.30 ft 

. 	. 

Label:114 
Rim: 100.20 ft 
Sump: 92.40 It 

Label: Y-7 
Rim: 100.20 It 
lump: 02.60 ft 

la 
R 

I: 144 
:100.30 ft 

mp: 92.6011 

Label: P4 
Up Invert: 93.5 
On h vett: 92.6 
Length: 242.50 
Size: 49 Inch 
8:0.004124 

R 

R 

0.00 
Label: P4 
Up knurl: 02.50 It 
On 11 voft: 92.40 
Length: 265.00 ft 
Size: 40 inch 
11: 0.000392 RIO 

CATELLUS-MISSION BAY 
tlhome1pauhdocumenacatelluslbasin m.stm 

• 02/11/00 01:27:22 PM 

9.00 
Label: P4 
Up Invert: 02.60 ft 
On heed: 92.60 * 
Length: 209.60 11 
Size: 40 inch 
8: 0.000000 ft/0 

0 Haestad Methods. Inn. 



Label: M-5 
Rim: 103.50 ft 
Stamp: 93.50 ft 

Label' 4 
R 102: 

mp: 94. 

Label: M-8 
Rim: 100.20 ft 
Su 	92.40 ft 

Label: M-7 
Rim: 100.20 ft 
Su •• 92 

La• 1: M-8 
R :100.30 ft 

rnp: 92.50 ft 

Label: .P-5 
Up invert: 93.5C ft 
Dn invert 92.5( ft 
Length:-242.50 
Size: 48 inch 
S: 0.004124 ft/f 

Label: P-4 
Up Invert 94.10 ft 

' 'On invert; 93.50 ft 
Length: 530.00 ft 
Size: 48 inch 
S: 0.001132 ft/ft 

Label: Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft 

Profile 
Scenario: Base 

104.00 

Label: M4-1 
0 ft Rim: 103.80 ft 

ft Sump: 95.50 ft 

102.00 

• 

100.00 

98.00 	Elevation (ft) 

98.00 

94.00 

10+00 12400 	14400 
Label: P-12 
Up Invert 95.50 ft 
On invert: 94.10 ft 
Length: 141.00 ft 
Size: 18 inch 
S:. 0.009929 Mt 

92.00 
/8400 0+ 

Label: P-24 
Up Invert: 
On Invert: 
Length:119.00ft 
Size: 54 Inch 

0.000840 

• 	__ 	. 
0 	2+00 	4+00 	6+•0 	8+00 

Label: P-7 
92.40 ft 	Up Invert 92.50 ff 	Label: P-8 	Station (ft) 
92.30 ft 	Dn invert: 92.40 ft 	Up Invert 92.51 ft 

Length: 255.00 ft 	On Invert: 92.50 ft 
Size: 48 Inch 	Length: 289.60 ft 

ft/ft 	S: 0.000392 Mt 	Size: 48 Inch 
S 0.000000 ft/ft 

•nnee CATELLUS-MISSION BAY 	 Project *Engineer: SANT1.,..)THOMPSON 
Tharnnann Inc. 	 StormCAD v3.0 (Mb) 



Label:Outlet 
Rim: 100.70 ft 

i Sump: 92.30 ft 

Label: M-8 	Label: M-7 
100.20 ft 	Rim: 100.20 ft 

Sump: 92.40 ft 	Sum  •: 92.50 

La I: M-e 
: 100.30 ft 

mp: 92.50 ft 

100.00 • 

Elevition (ft) 

•! 98.00 

98.00 

Label: P-8 
Up Invert: 92.50 ft 
Dn Wert; 92.50 ft 
Length: 289.50Lft 
Size: 48 Inch ; 
S: 0.000000 Rift 

Label: 
Up Invert; 93.50 
On Invert; 92.50 
Length: 242.50 f 
Size: 48 Inch 
S: 0.004124 fillt Label: P-19 

Up Invert: 98.00 ft 
On Invert: 94.80 ft 
Length: 1291.00 ft 
Size: 24, inch 
S: 0.004124 Rift 

94.00 

0  
Label: P-2 00 
Up invert 92.40 ft 
On Invert: 92.30 It 
Length: 119.00 ft 
Sim: 54 Inch 
S: 0.000840 Mt 

2+00 	4+00 	8+00 
Label: P-7 
Up Invert: 92.50 
Dn invert: 92.40 ft ft 
Length: 255.00 It 
Size: 48 Inch 
S: 0.000392 ft/ft 

• 
10+00 	•2+00 	14+00 

Label: P-18 
Up Invert: 94.80 ft 
On Invert: 93.60 ft 
Length: 329.50 ft 
Size: 24 inch 
S: 0.003945 ft/ft 

- 92.00 
18+00 	8+00 

Label: P-20 

D
Up Invert: 97.00 ft 

n Invert: 98.00 ft 
Length: 251.60 ft 
Sin: 18 inch 
S: 0.003978 lint 

• ••• • • 	•• 
8+00 

Station (ft) 

108.00 

Label: M5-1 
• Rim: 105.30 ft 
' Sump: 97.00 ft 

• 104.00 

I 102.00 

Label: M-5 
Rim: 103.60 ft 
Sump: 93.50 ft 

Label: M5-3 
• Rim: 103.90 ft 

Sump: 94.80 ft 

Label: M5-2 
Rim: 104.00 ft 
Sump: 98.0 r 

SanUna &Thompson Inc. 
Title: CATELLUS-MISSION  BAY 
fAhomilpaultdocumenticatellusthesin m.stm 

Project Engineer: SANTINA & THOMPSON 
0.......^Art %AI Ph IM•ane-1 

Profile 
Scenario: Base 



Profile 
Scenario: Base 

Label: Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft 

ft 	102.00 
Oft 

Label: M-8 
Rim: 100.20 ft 
Sump: 92.40 ft  

Lab I: M-6 
RI : 100.30 ft 

mp: 92:50 ft 

Label: M-7 
Rim: 100.20 ft 
Sum •: 9250 

Label: M-5 
Rim: 103.5 
Sump: 93., 

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

Label: P-5 
Up Invert: 93.50 ft 
Dn Invert: 92.50 ft 
Length: 242.50 ft 
Size: 48 Inch 
S: 0.004124 ft/ft 

Elevation (ft) 

96.00 

Label: P-17 
Up Invert 94.20 ft 
Dn Invert 93.50 ft 
Length: 175.50 ft 
Size: 18 Inch 
S: 0.003989 ft/ft 

94.00 

Label: P-24 
Up Invert: 92.40 ft 
Dn Invert: 92.30 ft 
Length: 119.00 ft 
Size: 54 Inch 
8: 0.000840 ft/ft 

Label: P-7 
Up Invert: 92.50 ft 
Dn Inyert 92.40 ft 
Length: 255.00 ft 
Size::48 inch 
S: 0.000392 ft/ft 

Label: P-6 , 
, Up Invert: 92.50 ft 

Dn Invert 9250 
Length: 289.50 ft 
Size: 48 Inch' 
S: 0.000000 ft/ft 

0+00 10+00 8+00 4+00 
92.00 

12+00 2+00 

••••■• • • *eft • Asoo1,0■1 OAV Project Engineer SANTIN- 
)

rd, THOMPSON 
Starrim'AO v3.0 [3191a1 



Title: CATELLUS-MISSION SAY 
fAhomeApauhdocurnenricatellusthasin m.stm 
n9minn fl1 • '49 .94 PM 

Project Engineer. SANTINA & THOMPSON 
Sentina 8. Thompson Inc. 

tei 1.1e.aMea.1 11A,A1......11... O..- 

Label: Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft 

Label: M-7 
Rim: 100.20 ft 
Urn : 92.50 

Label: M-6 
Rim: 100.30 ft 
Sump: 92.50 ft 

Label: M7-3 
Rim: 100.20 ft 
Sump: 93.70 ft 

Label: M7-1 
Rim: 100.10 ft 
Sump: 95.20 ft 

101.00 La bet M-8 
Rim: 100.20 ft 
Sump: 92.40 ft 

• 100.00 

Label: P-6 
Up Invert 92.50 f 
Dn hvert: 92.50 f 
Length: 289.50 ft 

• Size: 48 inch 
S: 0.000000 ft/ft 

Label: P-21 
Up Invert: 93.70 ft i 
Dn hvert; 92.50 ft 
Length: 396.00 ft , 
Size: 36 Inch I 
S: 0.003030 ft/ft - I 

ft 99.00 

98.00 

97.00• 

• 96.00 

95.00 

94.00 

• 93.00 

Elevation (ft) 

0+00 	2+00 

Label: P-24 
Up Invert: 92.40 ft 
Dn hvert: 92.30 ft 
Length: 119.00 ft 
Size: 54 inch 
S: 0.000840 ft/ft 

4+00 

Label: P-7 
Up Invert: 92.50 ft 
Dn hvert: 92.40 ft 
Length: 255.00 ft 
Size: 48 inch 
S: 0.000392 ft/ft 

8+00 	10+00 

Station (ft) 

92.00 
14+00 	18 00 

Label: P-23 
Up Invert: 95.20 ft 
Dn hvert: 94.70 ft 
Length: 184.00 ft 
Size: 18 Inch 
S: 0.002717 ft/ft 

12+00 6+00 

Pt utile 
Scenario: Base 



Label: Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft 101.00 Label: ham 

Rim: 99.80 ft 
Sump: 93.60 ft 

0+00 1+00 2+00 3+00 

Sty M  ft) 
SontIns & Thompson Inc. 

Title: CATELLUS-MISSION BAY 

Label: P-24 
Up Invert: 92.40 ft 
Dn Invert: 92.30 ft 
Length: 119.00 ft 
Size: 54 inch 
S: 0.000840 ft/ft 

Elevation (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 

Label: P-30 
Up Invert 93.90 ft 
Dn Invert: 92.80 ft 
Length: 224.50 ft 
Size: 18 inch 
S: 0.004900 ft/ft 92.00 

4+50 

e",, ♦ 762' Anna' 

Protect Engineer. SANTI 	MOMPSON 
Stain...AD v3.0 1319b) 

p 	sl 

Nutle 
Scenario: Base 



97.00 

96.00 

95.00 

Elevation (ft) 

Profile 
Scenario: Base 

Label: Outlet 
Rim: 100.70 ft 
Sump: 92.30 ft! Label: M9-4' 

Rim: 100.20,ft 
Sump: 92.60 ft 

Label: M9-3 
Rim: 100.00 ft 
Sump: 93.10 ft 

Label: M9-2 
Rim: 99.90 ft 
Sump: 93.60 ft 

Label: M9-1 	
101.00 

Rim: 100.10 ft 
Sump: 94.20 ft 

100.00 

99.00 

; 98.00 

abel: P-28 
Up Invert 94.20 ft 
On Invert; 93.60 ft 
Length: 276.00 ft 
Size; 24 inch 
S: 0.002174 ft/ft 

94.00 

93.00 

6+00 

Station (ft) 

0 00 
Label: P-24 
Up Invert: 92.40 ft 
Dn Invert: 92.30 ft 
Length: 119.00 ft 
Size: 54 inch 
S: 0.000840 ft/ft 

2+00 	4+00 
Label: P-25 
Up Invert: 92.60 ft 
Dn Invert: 92.40,ft 
Length: 114.50 ft 
Size: 30 inch 
S: 0.001747 ft/ft 

92.00 
8+'0 	10+00 	12+00 

Label: P-27 
Up Invert: 93.60 ft 
Dn Invert: 93.10 ft 
Length: 239.00 ft 
Size: 24 inch 
S: 0.002092 ft/ft 

Title: CATELLUS-MISSION BAY 
	

Project Engineer: SANTINA & THOMPSON 
fAhomenpauhdocumenncatelfustbasin m.stm 

	
Santina & Thompson Inc. 



Pipe Information Table 
Area B 

5 Year Storm 

Label 

Up- 
stream 
Node Section Size 

Manning 
n Length (ft) 

Con-structed 
Slope (ftlft) 

Upstream 
Invert 

Elevation 
(ft) 

Down 
stream 

!nye ∎  

Elevation 
(ft 

Upstream 
Ground 

Elevation 
(ft) 

Down- 
stream 

Ground 
Elevation 

(ft) 

Hydraulic 
Grade In 

(feet) 

Hydraulic 
Grade Out 

(ft) 

Total 
System 

Flow 
(cfs) 

Average 
Velocity 

(ft/sy 

Up- 
stream 
Cover 

(ft) 

Down- 
stream 

Cover (ft) 

Upstream 
Freeboard 

(feet)  

P-1 B-1 24 Inch 0.014 190 0.003684 95.2 94.5 102 101.4 96.18 95.94 5.79 3.07 4.8 4.9 5.8 
P-2 B-2 30 Inch 0.014 227 0.003965 94.5 93.6 101.4 100.5 95.61 95.11 9.72 4.11 4.4 4.4 5.8 
P-3 B-3 36 inch 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 B-4 36 inch 0.014 347.5 0.004029 92.6 91.2 100.1 99.5 94.07 93.55 18.96 4.41 4.5 5.3 6.0 
P-5 B-5 42 inch 0.014 287 0.004181 912, 90 99.5 98.7 93.17 93.01 27.47 3.86 4.8 5.2 6.3 
P-6 B-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 18 inch 0.014 171 0.009942 94.4 92.7 99.8 99.6 95.09 93.79  3.31 4.59 3.9 5.4 4.7 
P-8  81-2  24 Inch 0.014 153 0.009804 92.7 91.2 99.6 99.5 93.5 93.55  5.1 2.23 

_ 

4.9 - 	6.3  6.1 
P-9 B2-1 inch _12 0.014 222.5 0.004944 95.1 94 101.5 100.1 97.79 96.66 2.63 3.09 5.36 5.06 3.7 
P-10 B2-2  21 inch 0.014 324 0.004938 _ 	94 92.4 100.1 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 92.4 92 98 97.7 95.27 94.64 11.24  3.58  3.6 3.7 2.7 
P-12 B2-4 30 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 2.94  3.25 3.65 3.4 
P-14 B2-6 33 Inch 0.014 134.5 0.00223 91.1 90.8 97.5 97.5 93.7 93.53 18.71 3.18 .  3.65 3.95 - 	3.8 
P-15 B2-7 36 inch 0.014 398.5 0.002008 90.8 90 97.5 98.7 93.38 93.01 20.27 . 2.97 3.7 5.7 4.1 

February 11, 2000 



Node Information Table 
Area B 

5 Year Storm 

Node 

inle 
Area 

(acres) 
Inlet C 

Coefficient 

Inlet 
CA 

(acres) 

System 
Contri- 
buting 

Area 
(acres) 

Ex- 
temal 

Tc 
(min) 

System 
Flow 
Time 
(min) 

System 
In- 

tensity 
(in/hr) 

System 
Rational 

Flow 
(cfs) 

Ad- 
ditional 

Flow 
(cfs) 

Total 
System 

Flow 
(cfs) 

Local 
In- 

tensity 
(in/hr) 

Local 
Ra- 

tional 
Flow 
(cfs) 

HGL 
In (ft) 

-HGL 
Out (ft) 

Rim 
Elevation 

(ft) 
B-1 3.49 0.85 2.97 2.97 0 14 1.94 5.79 0 5.79 1.94 5.79 96.4 96.18 102 
B-2 2.68 0.85 2.28 5.24 0 15.03 1.84 9.72 0 9.72 4.18 9.6 95.94 95.61 101.4 
B-3 1.74 0.85 1.48 6.72 0 15.95 1.78 12.07 0 12.07 4.18 6.23 95.11 94.74 100.5 
B-4 5.03 0.85 4.28 11 0 17.09 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 27.47 4.18 12.81 93.55 93.17 99.5 
B-6 6.43 0.8 5.14 32.42 0 19.65 1.55 50.72 0 50.72 4.18 21.67 93.01 92.29  98.7 
B1-1 2.12 0.8 1.7 1.7 0 14 1.94 3.31 0 _ 	3.31 1.94 3.31 95.36 95.09 99.8 
B1-2 1.25 0.8 1 2.7 0 14.62 1.88 5.1 0 5.1  4.18 4.21 93.79. 93.5 99.6 
'132-1 1.12 0.85 0.95 0.95 . 0  7 2.74 2.63 0 2.63 2.74 2.63 97.94 97.79 101.5 
B2-2 2.62 0.85 2.23 3.18 0 8.2 2.57 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 11.24 4.18 6.59 95.46 95.27 98 
B2-4 1.16 0.85 0.99 5.73 0 10.79 2.24 12.96 0 12.96 4.18 4.15 94.64 94.53 97.7 

.B2-5 2.91 0.85 2.47 8.2 0 12.28 2.1 17.37 0 17.37 4.18 10.42 94.26 94.12 97.5 
B2-6 1.41 0.85 1.2 94 0 13.6 1.97 18.71 0 18.71 4.18 5.05 93.86 93.7  97.5 
82-7 1.43 0.8 1.14 10.55 0 14.3 1.91 20.27 0 20.27 4.18 4.82 93.53 93.38 97.5 
Outlet 32.42 , 19.97 1.53 50.06 50.06 91.64 91.64. 	99.2 

February 11, 2000 



B-6 P-6 Outlet 

P-5 

B-5 

Scenario: Base 

Title: CATELLUS-MISSION BAY 
	

Project Engineer: SANTINA & THOMPSON 
fAhomelpauhdocumenficatellustbasIn b.stm 

	
!Menne & Thompson Inc. 

_ _02111/00 12:28:41 PM 
	

11-leame1ewl 



Label: B-3 
Rim: 100.50 ft 
Sump: 93.40 

Label: 8-2 
Rim: 101.40 ft 
Sump: 94.30 ft 

100.00 • 

98.00 

96.00 

Elevation (ft) 

: 94.00 

very 91.20 ft 
Length: 347.50 ft 
Size: 36 inch 
& 0.004029 ft/ft 

Label: P-2 
Up Invert: 94.50 ft 
Dn Invert 93.60 ft 
Length: 2271.00 ft 
Size: 30 inch 
S: 0.003965 ft/ft 

12+00 

,031. 

Label: P-1 
Up Invert: 95.20 ft 
Dn Invert 94.50 ft 
Length: 190.00 ft 
Size: 24 inch 

0.003684 ft/ft 

' 88.00 
18+00 

7-- 
Project Engineer: SAlkIT 

Storre 

Label:1243 
Up Invert: 90.00 ft 
Dn Invert 89.50 ft 
Length: 134.50 ft 
Size: 48 Inch 
S: 0.003717 ft/ft 

0+00 	2+00 4+00 	6+00 

Label: P-5 
Up Invert: 9.1.20 ft 
Dn Invert 90.00 ft 
Length: 287.00 ft 
Size: 42 inch 
Si 0.004181 ft/ft 

8+00 	10+00 

Station / 

Santina & Thompson Inc. 
4-10MPSON 

D v3.0 [319b] 
Page 1 of 1 

102.00 

Label: BA; 
Rim: 102.00 ft 
Sump: 95.10 ft • 

' Label: Outlet 
Rim: 99.20 ft 
Sump: 89.50 ft 

Label: 8-5 
: Rim: 99.50 ft 

Sump: 91.10 ft 

Label: 8-4 
Rim: 100.10 ft 
Sump: 92.50 ft 

82.00 

90.00 

Title: CATELLUS-MISSION BAY 
_ _ _ 	

“Aitaxeln e_otm 

Label: P-3 
Up Invert; 93.60 ft 
Dn invert 92.60 ft 
Length: 245.50 ft 
Size: 38 inch 
S: 0.004073 ft/ft 

14+00 

I 10 A P71111 TARA AREI 

PrufHe 

Scenario: Base 



102.00 

Label: B2-1 
Rim: 101.50 ft 
Sump: 95.10 ft 

Label: Outlet 
Rim: 99.20 ft 
Sump: 89.50 ft 

6+00 	8+00 	10+00 	12+00 ' 	14+00 

Station (ft) 

2+00 	4+00 18+00 
88.00 

20+00 

Label: 8-6 
Rim: 98.70 ft 
Sump: 89.90 ft 

- 	• 	- 
Label: B2-7 
Rim: 97.50 ft 
Sump: 90.70 ft 

'100.00 

Label: 
Rim. 

-3 
.00 ft 

p: 92.30 ft 
98.00 

Label: -4 Label: 82+8 	Label: B2-5 	Rim: 97 
B2
.70 ft Rim: 97.50 ft 	Rim: 97.50 ft 	su j2:-9-1-r9 Sump: 91:00 ft Sum • • 	0- 

•96.00 

Elevation (ft) 

94.00 

Label: P-15 
Up Invert: 90.80 ft 

•On Invert 90.00 ft 
Length: 398.50 ft 
Size: 36 inch 
S: 0.002008 ff/ft 

Label: P-14 
Up Invert: 91.10 ft 
On Invert 90.80 ft 
Length: 134.50 ft 
Size: 33 Inch 
S: 0.002230 ft/ft 

Label: P-13 
Up Invert: 91;50 ft 

; Dn Invert 91110 ft 
Length: 231.50 ft 
Size: 33 inch, 
S: 0.001728 ft/ft 

Label: P-12 
Up Invert: 92.00 ft 
Dn Invert 91.50 ft 
Length: 236.50 ft 
Size:30 inch 
S: 0.002114 ft/ft 

Label: P-11 
Up invert:82.40 ft 
Dn Inverti92.00 ft 
Length: 217.50 ft 
Size: 24 inch 
S: 0.001839 ft/ft 

16+00 

Label: P-9 
Up Invert: 95.10 ft 
On Invert 94.00 ft 
Length: 222.50 ft 
Size: 12 Inch 
S: 0.004944 ft/ft 

• 92.00 

- • 90.00 

0+00 

Label: P-6 
Up Invert: 90.00 ft 
Dn invert 89.50 ft 
Length: 134.50 ft 
Size: 48 Inch 
S: 0.003717 ft/ft 

Label: P-10 
Up Invert: 94.00 ft 
Dn invert 92.40 ft 
Length: 324.00 ft 
Size: 21 Inch 
S: 0.004938 fUft 

113,-;411e 

Scenario: Base 

Label: 
Rim• 

Sandna & Thompson Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1888 

Title: CATELLUS-MISSION BAY 
fAhome1paul1documenncatellualbasin b.stm 
02/11/00 12:53:33 PM 

Project Engineer. SANTINA & THOMPSON 
StormCAD v3.0 f31914 



92.00 

Label: P-5 
Up Invert 91.20 ft 
Dn Invert: 90.00 ft 
Length: 287.00 ft 
Size: 42 inch 
S: 0.004181 ft/ft 

abel: P-7 
Up Invert: 94.40 ft 
Dn Invert: 92.70 ft 
Length: 171.00 ft 
Size: 18 inch 
S: 0.009942 ft/ft 

Label: P-6 
Up Invert: 90.00 ft 
Dn Invert: 89.50 ft 
Length: 134.50 ft 
Size: 48 inch 
8: 0.003717 ft/ft 

abet: P-8 
Up Invert 92.70 ft 
Dn Invert: 91.20 ft 
Length: 153.00 ft 
Size: 24 Inch 
S: 0.009804 ft/ft 

90.00 

Label: B1-2 
Rim: 99.60 ft 
Sump: 92.60 ft 

• 100.00 
Label: B1-1 
Rim: 99.80 ft 
Sump: 94.30 ft 

Label: B-6 
Rim: ,98 
S 

ft 
Oft 

Label: 0 
Rim: 99. 
Sump: 8 

98.00 

96.00 

94.00 	Elevation (ft) 

• 88.00 

C. 
We: CATELLUS-MISSION BAY 

0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 

St n 

SantIns & Thompson Me. 
Project Engineer.. SANT 	iHOMPSON 

Storni-0AD v3.0 [319b1 
• 4 	1 

.,GC •421211 

Profile 
Scenario: Base 



Pipe Information Table 
Area C 

5 Year Storm 

label 

U • 
stream 

• 	• - Section Size 
Mannings 

n Length (ft 
Con-structed 

Slope (ft/ft) 

Upstream 
Invert 

Elevation 
(ft) 

Down- 
stream 

invert 
Elevation 

(ft) 

Upstream 
Ground 

Elevation 

(ft) 

Down- 
stream 

Ground 
Elevation 

(ft) 

Hydraulic 
Grade In 

(feet) 

Hydraulic 
Grade Out 

(ft) 

Total 
System 

Flow 
(cfs) 

Average 
Velocity 

(ft/s) 

Up- 
stream 
Cove 

(ft). 

' 

Down- 
. stream 
Cover (ft 

Upstream 
Freeboard 

(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 92.6 101.5 99 95.3 94.9 10.36 3.23 5.25 4.15 6.2 
P-4 C-4 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 0-5 36 inch  0.014 306.5 0.003915 91.9 90.7 98.8 98.5 94.27 94.02 19.65 2.91 3.9 4.8 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 

r 
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 89.5 98.3 98.8  91.9 91.47 46.64 6.05 4.2 4.8 6.4 
P-11 C1-1 18 inch 0.014 282 0.002128 93.2 92.6 98.4 99 95.62 94.9 4.93 2.79 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 1.52 4.6 5.4 3.9 
P-13 C3-3 24 inch 0.014 335.5 0.002981 91.7 90.7 98.6  98.5 94.41 94.02 7.14 2.27 4.9 5.8 4.2 
P-14 C3-2 21 inch 0.014 177 0.002825 92.2 91.7 98.7 98.6 94.94 94.49 7.42 • 3.08 4.75 5.15 3.8 
P-15 C3-1 18 inch 0.014 203 0.002956 92.8 92.2 98.8 98.7 95.79 95.09 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 97.5 93.49 93.4 2.01 1.14 4.9 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 95.07 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 4.45 4.95 3.2 
P-20 C6-3 24 inch 0.014 240 0.002083 91 90.5 97.7 97.7 93.94 93.45 9.47 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 3.98 5.2 5.4 4.5 
P-22 C6-5 36 inch  0.014 313.5 0.001914 90.3 89.7 97.7 98.2 92.76 92.61 ,  14.85 2.24  4.4 5.5 4.9 
P-23 C7-1 18 inch 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 2.4 
P-24 C7-2 21 inch 0.014 232.5 0.003011 92 91.3 99.2 99.3 95.8 95.14 7.8 3.24 5.45 6.25 3,4 
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 42 inch 0.014 58 0.001724 89.7 89.6 98.2 98.3 92.45 92.41 26.34 , 	• 3.22 5 5.2_ 

February 11, 2000 



Node Information Table 
Area C 

5 Year Storm 

Inlet 
Area Inlet C 

Inlet 
CA 

System 
Contri- 
buting 

Area 

Ex- 
temal 

Tc 

System 
Flow 
Time 

System 
In- 

tensity 

System 
Rational 

Flow 

Ad- 
ditional 

Flow 

Total 
System 

Flow 

Local 
In- 

tensity 

Local 
Ra- 

tional 
Flow HGL HGL 

Rim 
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 0.49 0 5 3.13 1.55 2 3.55 3.13 1.55 97.51 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 95.59 95.3 101.5 
C-4 1.49 0.85 1.27 6.09 0 10.11 2.31 14.14 0_ 16.14 4.15 5.29 94.9 94.69 99 
C-5 0.95 0.85 0.81 7.43 0 10.97 2.22 16.65 0 19.65 4.15 3.37 94.44 94.27 98.8 
C-6 3.4 0.85 2.89 12.9 0 12.73 2.06 26.75 0 29.75 4.15 12.08 94.02 93.86 98.5 
C-7 1.15 0.85 0.98 15.42 0 15.36 1.82 28.24 0 31.24 4.15 4.09 93.4 93.26 97.5 
C-8 1.71 0.85 1.45 16.87 0 16.6 1.74 29.59 0 32.59 4.15 6.07 93.13 92.97 98.7 
C-9 2.14 0.85 1.82 18.69 0 17.77 1.67 31.39 0 34.39 4.15 7.6 92.81 92.6 98.5 
C-10 1.25 0.85 1.06 28.78 0 18.7 1.61 46.64 -10 46.64 4.15 4.44  92A1 91.9 98.3 
C1-1 1.84 0.85 1.56 1.56 0 5 3.13 4.93 0 4.93 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 2.69 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 2.52 0 6.04 2.92 7.42 0 7.42 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 0.64 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 98.4 
C6-1 0.81 0.85 0.69 0.69 0 5 3.13 2.17 2 4.17 3.13 2.17 95.16 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 1.4 0.85 1.19 2.84 0 7.93 2.61  7.47 0 9.47 4.15 4.97 94.08 93.94 97.7 
C6-4 1.73 0.85 1.47 4.31 0 926 2.42 10.52 0 12.52 4.15 6.15 93.45 93.2 97.7 
C6-5 1.28 0.85 1.09 5.4 0 9.67 2.36 12.85 0 14.85 4.15 4.55 92.85 92.76 97.7 
c6-6 1.28 0.85 1.09 9.03 0 12 2.13 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 5.32 3.13 0.32 96.65 96.51 98.9 
C7-2 1 0.85 0.85 0.95 0 6.02 2.92 2.8 0 7.8 4.15 3.55 95.96 95.8 99.2 
C7-3 1.36 0.85 1.16 2.11 0 7.22 2.71 5.76 0 10.76 4.15 4.83 95.14 94.83 99.3 
C7-4 0.51 0.85 0.43 2.54 0 7.85 2.62 6.72 . 	0 11.72 4.15 1.81 93.92 93.71 99.5 
Outlet '  28.78 18.87 1.6 46.32 46.32 91.47 91.47 98.8 

e rum 1 1, 



Title: CATELLUS-MISSION BAY 
Project Engineer SANTIN.,.......AHOMPSON 

StormCAD v3.O r319131 A Thannnann Ine. 

C7-1 P-23 C7-2 P-24 C7-3 P.25,
C7-4 

• 

P-21 

(Th 

Scenario: Base 



20.00 

Pi rile 

Scenario: Base 

106.00 

Label: C-1 
Rim: 104.60 
lump: 90.10 It 

104.00 Label: C 
Mai . 	0 ft 

. 95.40 ft 

Labile 
Rim: 	.60 * 
S p: 04.00 11 

102.00 

Label: Outlet 
Rim: ss.10 ft 
lump: 00.60 II 

Label: C4 
Rim: 99.60 ft 
Sump: 69.70 It 

Label: C -4 
Rim: 09.00 ft 
Sump: 92.60 ft 

• 
100.00 

Lobel: C-5 
90.00 

Sum 

Labeti,P4 
Up Maid: 05.80 fl 
On Invert 06.4011 
Length: 311.60 11 
Size:24 Inch 
8:0.003182 SRI 

1.11•1•  C4 
Rim: 90.70 ft 
Sump: 90.00 11 

Label: C• 
Rim: 911.50 
Sum • 

Label: C-10 
Rim: $1.30 fl 
Su 

91.00 
Label: C-7 

" Rim: 91.60 
8 	011 

Elavellon (It) 

-1- 
Label P-3 
Up Inert: 94.001  
On Weft 02.60 f 
Length: 330.60 ft 
Size: 27 inch 
8:0.004 24 Rat 

00.00 

14.08 

Label P4 
Up Mama: 90.70 ft 
On Invert 90.2011 
Length: 6123011 
litze: 42 Inch 
8:0.000976 MI 

!Abet P.O 
Up Invert: 01.9011 
On Invert 00.70 It 
Length: 300.6011 
Size: 30 Inch 
8:0.003016 Mt 

02.00 

90.00 

0+00 
Labia P-10 
Up imett: $1.80 ft 
On invert 61.50 ft 
Length: 64.00 II 
Size: 64 inch 
8: 0.001662 121 

semi 
30+00 15+00 5.00 	 10.0 

Label P.11 	 Labe P4 	 Labet P.7 Up wan: 81.80 ft 	Up Maid: 90.00 ft 	 Up laved: $0.20 ft On Invert MAO ft 	On Invert MAO ft 	 Dn Invert 90.00 ft Length: 203.00 It 	Length: 221.60 	 Length: 2213011 Sue: 46 inch 	Size: 40 Inch 	 Size: 41 Inch 8: 0.000915 	 0.0001175 Mt 	 S: 0.000903 Mt 

25+00 

file lien (ft) 
Label P-4 
Up Invert: 92.60 ft 
On Invert 01.0011 
Length: 170.00'11 
Size: 30 Inch 
8:0.003977 Mt 

Label P4 
Up Invent 05.40 ft 
On Invert 94.00 11 
Length: 343.50 ft 
Size: 24 Inch 
8:0.004076 MI 

Title: CATELLUS-MISSION BAY 
tlhomelpsuhdocumenhcatenuslbasIn c.stm 

Project Engineer. SANTINA & THOMPSON 
Stomago va falCalg Santini: & Thompson Inc. 

_ 	. rvto4 4 inn • 4..••••••■■1 A • • 



Station (ft) 

10+00 	12+00 	14+00 

. Label: P-5 
Up Invert: 91.90 ft 
Dn Invert 90.70 ft 
Length: 306.50 ft 
Size: 36 inch 
& 0.003915 ft/ft 

18+00 
• 89.00 

20+00 

Prurile 

Scenario: Base 

Label: C-4 
Rim: 99.00 ft 

Label: C-5 Sump: 92.60 ft 
Rim: 98.80 ft 
Sum•• 

Label: C1-1 
Rim: 98.40 ft 
Sump: 93.20 ft 

99.00 

98.00 

97.00 

96.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

Label: Outlet 
Rim: 98.80 ft 
Sump: 89.50 ft 	 Label: C-8 

__Label:.C-10. Label: C-9 	Rim: 98.70 ft 
Rim* 98-50 ft -  S 	90 00 ft Rim: 98.30 ft 	• 	• 	 unip• • 	• 

Sump: 891. Sun! 

Label: C-7 
Rim: 97.50 f 
Su • 	Oft 

Label: C-6 
Rbn: 98.50 ft • 
Sum•• 

abel: P47 
p Invert: 90.20 

Invert 90.00 
ength•  121.50 ft 
ize: 48,inch 
: 0.000903 ft/ft 

Label: P-6 
Up Invert: 90.70 ft 
Dn Invert 90.20 ft 
Length: 512.50 ft 
Size: 42 Inch 
S: 0.000976 ft/ft 

0+00 	2+00 

 P-10 
Up Invert: 89.80 ft 
Dn Invert 89.50 ft 
Length: 64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft 

4+00 

Label: P-9 
Up Invert: 89.80 ft 
Dn Invert 89.60 ft 
Length: 203.00 ft 
Size: 48 inch 
S: 0.000985 ft/ft 

8+ ., 0 	8+00 

Label: P-8 
Up Invert: 90.00 ft 
Dn Invert 89.80 ft 
Length: 228.50 ft 
Size: 48 Inch 
S: 0.000875 ft/ft 

16100 

Label: P-4 
Up Invert: 92.60 ft 
Dn Invert 91.90 ft 
Length: 176.00 ft 
Size: 30 Inch 
S: 0.003977 ftift 

Label: P-11 
Up Invert: 9320 ft 
Dn invert 92.60 ft 
Length: 282.00 ft 
Size: 18 inch 
S: 0.002128 ft/ft 

Title: CATELLUS-MISSION SAY 

rTh 

Santlna d. Thompson Inc. 
Project Engineer. SANTI&._Al•IOMPSON 

StormCAD v3.01319b] 



. 	. 	. 
Label: P-6, 
Up Invert 90.70 ft 
Dn Invert; 90.20 ft 
Length: 512.50 ft 
Size: 42 Inch 
S: 0.000976 ft/ft 

00 	8+00 

Santini & Thompson Inc. 
0 Haestad Methods. Inc. 37 AmnkaIri. Pimp. 	 r•r "avian . .e• 0.101.• 

Title: CATELLUS-MISSION SAY 
fAhomMpauhdocumenacatellusthasin c.stm 
02/11/00 11:44:37 AM 

Project Engineer: SANTINA & THOMPSON 
StormCAD v3.0 [31913) 

Scenario: Base 

Label: Outlet 
Rim: 98.80 ft 
Sump: 89.50 ft Label: C-9 

Label:• C-10 Rim: 98.50 ft 
Rim: 98.30 ft Sum.:J19.170-1 
Su • 	0-ft 

Label: C-8 
Rim: 98.70 ft 
Sump: 90.00 ft 

Label: C-6 
! Rim: 98.50 ft 

Su 

Label: C-5 
Rim: 98.80 ft 
Sump: 91.90 ft 

Label: C2-1 
Rim: • 98.60 ft 99.00 
Sump: 92.50 ft 

Label:; C-7 
Rim: 97.50 f 

0 
98.00 

•97.00 

woo 

95.00 

94.00 	Elevation (ft) 

•93.00 

92.00 

91.00 

90.00 

2+00 14+00 
89.00 

20+00 0+001 

Label P-10 
Up invert 89.60 ft 
Dn Invert: 89.50 ft 
Length: 84.00 ft 
Size: 54 Inch 
S: 0.001582 fUft 

4+00 

Label P-9 
Up Invert 89.80 ft 
Dn Invert: 89.60 ft 
Length: 203.00 ft 
Size: 48 inch 
S: 0.000985 ft/ft 

Label: P-8 
Up Invert 90.00 ft 
Dn Invert: 89.80 ft 
Length: 228.50 ft 
Size: 48 Inch 
S: 0.000875 ft/ft 

10+00 	. 12+00 

Station (ft) 
Label: P-7 
Up Invert 90.20 ft 
Dn Invert: 90.00 ft 
Length: 221.50 ft 
Size: 48 Inch 
S: 0.000903 fUtt 

16+00 

Label: P-12 
Up Invert 92.50 ft 
On Invert: 91.90 ft 
Length: 280.50 ft 
Size: 18 inch 
S: 0.002139 ft/ft 

18+00 



Title: CAI-excl..1)--NIISSION BAY 
tthome%pauRdocumentbatellusthasin c.stm 

Project Engineer SANTI! 	AOMPSON 
Storn--0 v3.0 (31914 

Page 1 of 1 
Santln.& mompson Inc. 

['nett Walarhinv CT 06708 USA (203)7554688 

Ph -.Ile 

Scenario: Base 

Label C3-2 
Rim: 98.70 ft 
Sump: 92.20 ft Label: C3-1 

Label: C3-3 	• 	Rim: 98.80 ft Rim: 98.60 ft 	 Sump99)121:80 ft Sum : 9 

0+00 	2+00 
Label: P-10 
Up Invert: 89.60 ft 
Dn Invert 89.50 ft 
Length: 64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft 

4+00 

Label: P-9 
Up Invert: 89.80 ft 
Dn Invert 89.60 ft 
Length: 203.00 ft 
Size: 48 inch 
& 0.000985 Mt 

6 00 	8+00 

Label: P-8 
Up Invert: 90.00 ft 
Dn Invert 89.80 ft 
Length: 228.50 ft 
Size: 48 inch 
S: 0.000875 Mt 

Label: P-8 
Up Invert: 90.70 ft 
Dn Invert 90.20 ft 
Length: 512.50 ft . . 
Size: 42 inch 
S: 0.000976 ftift 

12+00 - 14+00 

Label: P-7 
Up Invert: 90.20 ft 
Dn Invert 90.00 ft 
Length: 221.50 ft 
Size: 48 Inch 
S: 0.000903 ft/ft 

Label: P-14 
Up Invert: 92.20 ft 
Dn Invert 91.70 ft 
Length: 177.00 ft 
Size: 21 Inch 
S: 0.002825 ft/ft 

98.00 

97.00 

98.00 

95.00 

	

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

. 	89.00 
18+00 • 	20+00 

Label: P-15 
Up Invert: 92.80 ft 
Dn Invert 92.20 ft 
Length: 203.00 ft 
Size: 18 inch 
S: 0.002956 ft/ft 

Statbn (ft) 

1 00 10+00 

Label: Outlet 	Label: C-9 Rim: 98.80 ft 	Rim: 98.50 ft Sump: 89.50 ft 	Sump: 89.70 ft LabetC-8 
Label: C-10 	 Rim: 98.70 ft Rim: 98.30 ft 	 Sump: 90.00 ft Sump: 89'.50 ft 

Labe. C-8 
Rim: 98.50 ft 
Sump: 90.70' ft 

el: P-13 
Up Invent 91.70 ft 
On Invert 90.70 ft 
Length: 335.50 ft 
Size: 24 Inch 
S: 0.002981 ft 



Santini' & Thompson Inc. 
• /14.41.....4. a.... 	.27 et 	Lai 

StormCAD v3.0 [31914 

Station (ft) 
'Titte: CATELLUS-MISSION BAY 	 Project Engineer: SANTINA & THOMPSON 
fAhometpauhdocumenficatellusibasIn calm 
(101111ffl 11,17.15 ALA 

Label: Outlet 
Rim: 98.80 ft 
Sump: 89.50 ft Label: C-8 

Rim: 98.70 ft 
Sump: 90.00 ft 

Label: i C-7 
Rim: 97.50 ft 
Sumpl 90.20 ft 

Label: C4-1 
Rim: 97.60 ft , 
Sump: 91.20 ft 

99.00 

98.00 

ft 

Label: P-8 
Up Invert: 90.00 ft 
Dn Invert: 89.80 ft 
Length: 228.50 ft 
Size: 48 inch 
S: 0.000875 ft/ft 

Label: P-9 
Up Invert 89.80 ft 
Dn Invert: 89.60 ft 
Length: 203.00 ft 
Size: 48 inch 
S: 0.000985 ft/ft 

Label: P-10 
Up Invert 89.60 ft 
Dn Invert: 89.50 ft 
Length: 64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft 

97.00 

ve■ - • 94.00 	Elevation (ft) 

93.00 

92.00 

1.20 ft 91.00 
ert: 90.20 ft 

gth: 201.00 ft 
ize- 18 inch 

S: 0r.00497p ft/ft 	90.00 

89.00 
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 

Prurile 
Scenario: Base 

Label: C-9 
Rim: 98.50 ft 
Suma:39-7-04 

Label: P-7 
Up Invert: 90, 
Dn invert: 90i 
Length: 221.5 
Size: 48 inch, 
S: 0.000903 ft 

96.00 

95.00 



Label: Outlet 
Rim: 98.80 ft 
Sump: 89.50 ft; 

Label: C-9 
Rim: 98.50 ft 
Sum•• 

Label: C-8 
Rim: 98.70 ft 
Sump: 90.00 ft 

0 ft 
0 ft 
ft 

ft 

Label- -17 
• vert: 91.80 ft 
n Invert: 90.20 ft 

Len!gth: 310.00 
Size: 18 Inc 
5: 0.005 	ft/ft 

Profile 
Scenario: Base 

Label: C-7 
Rim: 97. 
S 0.20 ft 

Label: C5-1 99.00 
Rim: 98.40 ft 
Sump: 91.80 ft 

98.00 

97.00 

Label: P-8 
Up Invert: 90.00 1 
Dn Invert: 89.801  
Length: 228.50 ft 
Size: 48 inch 
S: 0.000875 ft/ft 

Label: P-9 
Up Invert 89.80 ft 
Dn Invert: 89.60 ft 
Length: 203.00 ft 
Size: 48 inch 
5: 0.000985 ft/ft 

Label: P-10 
Up Invert 89.60 ft 
Dn Invert: 89.50 ft 
Length: 64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft  

0+00 

- 96.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

89.00 
12+00 2+00 	4+00 

	
6+00 
	

8+00 
	

10+00 

Title: Ck.-....t.LI -MISSION BAY 
tihome1pauhdocumenticatenualbasin c.stm 

Stp"-\-- -'ft) 	 7----,, (  
......;*-- 	 Project Engineer: SANTIt .  iitOMPSON 

Santina & Thompson Inc. 	 StormCAD v3.0 1319b] 
"T ftL7/10 II le A #.5/171% VCR-II RAM Man. 1 inf 1 



Label: Outlet 
Rim: 98.80 ft 
Sump: 89.50 ft 

Label: c6-6 
Rim: 98.20 ft 
Sump: 89.60 ft 

el: C=10 
: 98.30 ft 

^np: 89.50 ft 

Label P-22 	• 
Up Invert: 90.30 ft . 
Dn Invert: 89.70 ft 
Length: 313.50 ft 
Size:  36 inch 
S: 0.001914 ft/ft 

La 
Rh  
Su 

Label: P-21 
Up Invert: 90.50 
Dn Invert: 90.30 
Length:99.50 ft 
Size: 24 Inch 
8: 0.002010 ft/ft 

Label P-19 
Up Invert: 91 
Dn Invert: 91 
Length :  228. 
Size: 21 inch 
S: 0.002188 

0 ft 
0 ft 
ft 

ft 

Santina & Thompson Inc. 
C Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1868 

Title: CATELLUS-MISSION BAY 
fAhomenpauridocumenneatelluenbasin c.stm 
02/11/00 11:51:42 AM 

Project Engineer. SANTINA & THOMPSON 
StormCAD v3.0 (319b3 

• 	• 

PI .M0 
Scenario: Base 

Label: C6-4 
Rim: 97.70 ft 
Sump: 90.20 ft 

Label: C6-5 
Rim: 97.70 ft 
Sump: 90.20 ft 

0+00  

Label P-10 
Up Invert 89.60 ft 
On Invert: 89.50 ft 
Length:64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft 

2+00 

Label P-27 
Up Invert: 89.70 ft 
Dn Invert: 89.60 ft 
Length: 58.00 ft 
Size: 42 inch 
S: 0.001724 ft/ft 

Label P-18 
Up Invert: 91.90 ft 
Dn Invert: 91.50 ft 
Length: 221.00 ft 
Size: 18 inch 
S: 0.001810 ft/ft 

12+00 

97.00 

96.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

89.00 
14+00 

Label P-2.0 
Up inver4 .91.00 ft 
Dn Invert: 90.50 ft 
Length: 240.00 ft 
Size: 24 inch 
S: 0.002083 ft/ft 

6+00 	8+00 	10+00 

Station (ft) 

99.00 

Label: C6-3 
	

Label: C6-2 	Label: C6-1 
Rim: 97.70 ft 
	

Rim: 97.70 ft 	Rim: 97.70 ft  
Siimp: 90.90 ft Sump: 91.40 ft Sump: 91.80IfF "." 

4+00 



Pt %idle 

Scenario: Base 

l.abet Outlet 
: Rim: 98.80 ft ; 
;Sump: 89.50 ft 

La be l:-C7-3 
Rim: 99.30 ft 
Sump: 91.30 ft 

Label: C7-2 	 100.00  
Rim: 99.20 ft 
Sump: 92.00 ft Label: 0-1 

Rim: 98190 ft 
Sump: 92.50 ft 

98.00 

96.00 

94.00 	Elevation (ft) 

92.00 
Label: P-23 
Up Invert: 92.50 ft 
Dn Invert: 92.00 ft 
Length: 184:50 ft 
Size: 18 inch 
S: 0.002710' ft/ft 

90.00 

Title: CkridiLt:I.MISSION BAY 
tthometpauhdocumenncateltusthesin c.stm 

6+00 	 8+00 

1) 

Label: P-27 
Up Invert 89.70 ft 
On Invert: 89.60 ft 
Length: 58.00 ft 
Size: 42 Inch 
S: 0.001724 ft/ft 

Label: P-10 
Up Invert: 89.60 ft 
Dn Invert 89.50 ft 
Length: 64.00 ft 
Size: 54 inch 
S: 0.001562 ft/ft 

0+00 

Label: P-26 
Up Invert 90.80 ft 
Dn Invert 89.70 ft 
Length: 351.50 ft 

; Size: 24 inch 
I S: 0.003129 ft/ft 

_ I 	 _ 

2+00 	 4+00 

Label: P-25 
Up Invert: 91.30 ft 
Dn Invert 90.80 ft 
Length: 170.00 ft 
Size: 21 inch 
5: 0.002941 ft/ft 

&anthill& Thompson Inc. 
oft 

Label: P-24 
Up Invert: 92r00  ft 
Dn Invert: 911.30 ft 
Length: 232.50 ft 
Size: 21 inch 
S: 0.003011 ft/ft 

10+00 

• • 

88:00 
12+00 

Project Engineer. SANTI pHOMPSON 
StomiCAD v3.0 1319b] 

Pane 1 of 1 
nr AR7AA I MA 111•2% 74c.lARR 



Pipe Information Table 
Area D 

5 Year Storm 

Label 

Up- 
stream 

Node Section Size 
Mannings 

n Length (ft) 
Con-structed 

Slope (fVft) 

Upstree 
Inve , 

Elevation 
(ft 

a . 
stream 

inve , 
Elevation 

(ft 

Upstream 
Ground 

Elevation 
(ft) 

Down- 
stream 

Ground 
Elevation 

(ft) 

Hydraulic 
Grade In 

(feet) 

Hydraull - 
Grade Ou , 

(ft 

Total 
Syst 

Ft. 
(cfs 

Average 
Velocity 

(Ns) 

Up- 
stream 
Cover 

(ft) 

Down- 
' stream 
Cover (ft) 

Upstream 
Freeboard 

(feet) 

P-1 D-1 24 inch 0.014 253.5 0.001578 92.6 92.2 97.5 97.6 96.26 96.15 4.42 1.41 2.9 3.4 1.2 
P-2 0-2 27 inch 0.014 266 0.001504 922 91.8 97.6 97.6 96.11 95.97 6.57 1.65 3.15 3.55 1.5 
P-3 0-3 30 inch 0.014 262 0.001527 91.8 91.4 97.6 98.4 95.86 95.56 12.98 2.64 3.3 4.5 1.7 
P-5 D-4 33 inch 0.014 169 0.001183 91.4 912 98.4 99.1 95.47 95.34 13.88 2.34 425 5.15 2.9 
P-6 D-5 36 inch 0.014 80.5 0.001242 91.2 91.1 99.1 99.1 95.19 95.1 21.51 3.04 4.9 5 3.9 
P-7 0-6 36 inch 0.014 227.5 0.001758 91.1 90.7 99.1 99.2 94.95 94.66 21.95 3.11 5 5.5 4.1 
P-8 0-7 36 inch 0.014 233.5 0.001285 90.7 90.4 99.2 99.2 94.45 94.05 25.84 3.66 5.5 5.8 4.8 
P-9 ,D-8 48 inch 0.014 275 0.001455 90.4 90 99.2 99.4 93.78 93.47 47.21 4.13 4.8 - 	5.4 5.4 
P-10 D-9 48 inch 0.014 233.5 0.001713 90 89.6 99.4 99.5 93.1 92.73 50.95 4.86 5.4 5.9 6.3 
P-11 D-10 54 inch 

_ 
0.014 96.5 0.001036 89.6 89.5 99.5 100 92.24 91.64 54.33 6.14 5.4 6 7.3 

P-12 D1-1 18 inch 0.014 253.5 0.001578 92.8 92.4 97.9 98.1 96.54 96.42 2.14 1.21 3.6 4.2 1.4 
P-13 D1-2 21 inch 0.014 266 0.001504 92.4 92 98.1 98.4 96.32 95.86 6.14 2.55 3.95 4.65 1.8 
P-14 01-3 27 inch 0.014 203 0.001478 92 91.7 98.4 98.7 95.79 95.63 8.04 2.02 4.15 4.75 2.6 
P-15 D1-4 30 inch 0.014 269 0.001487 91.7 91.3 98.7 99 95.58 95.44 8.8 1.79  4.5 5.2 3.1 
P-16 D1-5 30 inch 0.014 91.5 0.001093 91.3 91.2 99 99.1 95.39 95.34 8.96 1.82 5.2 5.4 3.6 
P-19 D4-1  30 inch 

_ 
0.014 257 0.001556 912 90.8 98.8 99 94.34 94.19 9.23 1.88 5.1 5.7 4.5 

P-20 D4-2 42 inch 0.014 298.5 0.00134 90.8 90.4 99 99.2 94.14 94.05 16.73 1.75 4.7 5.3 4.9 

February 11, 2000 



Node Information Table 
Area D 

5 Year Storm 

Node 

Inlet 
Area 

acres 
Inlet C 

Coefficient 

Inlet 
CA 

acres 

System 
Conti- 
buting 
Area 

acres 

Ex- 
temal 

Tc 
min 

System 
Flow 
Time 
min 

System 
In- 

tensity 
in/hr 

System 
Rational 

Flow 
cfs 

Ad- 
ditional 

Flow 
cfs 

Total 
System 

Flow 
cfs 

Local 
In- 

tensity 
in/hr 

Local 
Ra- 

tional 
Flow 
cfs 

HGL 
In ft 

HGL 
Out ft 

Rim 
Elevation 

ft 
D-1  1.65 0.85 1.4 1.4 0 5 3.13 4.42 0 4.42 3.13 4.42 96.3 96.26 97.5 
0-2 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 
0-3 3.78 0.85 3.21 5.72 0 10.69 2.25 12.98 0 12.98 4.15 13.43 95.97 95.86 97.6 
D-4 1.01 0.85 0.86 6.58 0 12.34 2.09 13.88 

r 	
0 13.88 4.15 3.59 95.56 95.47 98.4 

D-5 0.5 0.85 0.43 11.69 0 15.23 1.83 21.51 0 21.51 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 0 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 0 19.87 1.53 54.33 0 54.33 4.15 13.5 92.73 92.24 99.5 
01-1 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 4.15 7.21 96.42 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 0 11.89 2.14 8.8 0 8.8 4.15 2.56 95.63 95.58,  

95.39 
98.7 

99 01-5 0.7 0.85 0.6 4.68 0 14.4 1.9 8.96 0 8.96 4.15 2.49 95.44 
D4-1 4.65 0.85 3.95 3.95 0 10 2.32 9.23 0 9.23 . 2.32 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 1.52 53.83 53.83 91.64 91.64 100 

February 11, 2000 



Project Engineer: SANTIN.,—(THOMPSON 
StormCAD v3.0 (319b) Santina & Thompson Inc. 

D-6 

P-11 

Scenario: Base 

Title: CATELLUS-MISSION BAY 



A•1144111,1 ••.n•ofn n•• 

25+00 20+00 

Title: CATELLUS-MISSION SAY 
fAhomeipaultdocumenficatellustesin d.stm 

Project Engineer: SANTINA & THOMPSON 
Santlna & Thompson inc. 

Label: D-2 
97.60 ft Sump: 91.30 ft 

Label: D-1 
Rim: 97.50 ft 
Sump: 91 .60 ft 

2.80 ft 
2.20 ft 
.50 ft 
h 
fUlt 

• 

100.00 

98.00 

98.00 

94.00 

92.00 

90.00 

88.00 

Elevation (ft) Label: P-1 
Up invert: 
On Invert: t 
Length: 2& 
Size: 24 Inc 
S: 0.001 

0+00 

Label: Out 
Rim: 100.00 ft 
Sump: 89.20 ft 

Label: 0-10 
Rim: 99.50 ft 
Sump: 89.80 ft 

5+00 10+00 

Label: P-7 
Up Invert: 91.10 ft 
On Invert: 90.70 ft 
tannin: 227.50 ft 
Size: 38 Inch 
S: 0.001758 fUft 

15+00 

Label: P-5 
Up Invert: 91. ft 
On Invert: 91.2 
Length: 169.00 ft 
Size: 33 Inch 
S: 0.001183 ft/It 

Size: 27 inch 
S: 0.001504 fUft 

Label: P-2 
Up Invert:92.20 fl 
On Invert: 91.80 fo 
Length: 288.00 ft 

Label: P-11 
Up Inver :89.60 ft 
On Invert: 89.60 ft 
Length: 95.50 ft 
Size: 54 Inch 
S: 0.001038 ft/ft 

Label: P-10 
Up Invert:90.00 ft 
On Invert: 89.80 ft 
Length: 233.50 ft 
Size: 48 Inch 
S: 0.001713 ft/ft 

Label: P-9 

O
Up Invert:90.40 ft 

n Invert: 90.00 ft 
Length: 275.00 ft 
Size: 48 Inch 
5: 0.001455 fUlt 

Label: P4 
Up Invert:90.70 ft 
On Invert: 90.40 ft 
Length: 233.50 ft 
Size: 36 Inch 
S: 0.001285 fUft 

Station (ft) 

Label: P-8 Label: P4 
Up invert:91.20 ft Up Invert:91.80 ft.  
13n Invert: 91.10 ft Dn Invert: 91.40 ft 
Length: 80.50 ft Length: 282.00 ft 
Size: 38 Inch Size: 30 Inch 
5: 0.001242 1118 S: 0.001527 ft/ft 

Profile 
Scenario: Base 

Label: 0-8 	Label: 0-7 	Label: 0-8 Rim: 99.20 ft 	Rim: 99.20 ft 	Rim: 99.10 ft Sump: 90.10 ft Sump: 90.30 ft Sump: 90.50 ft 
Label: 0-4 
Rim: 98.40 ft 
Sump: 90.80 ft 

Label: D-3 
Rim: 97.60 ft 
Sum : 91.00 ft Label: 0- 

Rim: 99.1 ft 
Sump: 90. 0 ft 

Label: D-9 
Rim: 98.40 ft 
Sump: 89.80 ft 



Label:  D-7 	 Label: 01-5 
Rim: 99.20 ft 	 Rim: 99.00 ft 
Sump: 90.30 It 	 Sump: 90.60 ft 

Label 0.8 • ' 	 . 
Label 0-6 	

. .. 
Rim: 99.20 ft 	 I 	Rim: 99.10 ft 
Sump: 90.10 ft 	 Sump: 90.50 It 

i 

Label: Out 
Rim: 100.00 ft 
Sump: 89.20 ft .. Label: 0-9. 

Rim: 99.40 ft 
Sump: 89.80 ft 

Label: D-10 
Rim: 99.50 ft 
Sump: 89.60 ft 

Label: D1-3 
Rim:08.40 ft 
Sump: 91.80 ft 

label: 01-2 
Rim: 98.10 ft 
	Label: D1-1 ,„ 

	 Su 
Sump: 92.30 It 	Rim: mg 

'Sump: 92.80 ft 

96.00 

04.00 	Devotion (ft) 

92.00 

90.00 
Label P-7 
Up Invert 91.10 ft 
Dn Invert: 90.70 ft 
Length 227.50 ft 
Size: 38 Inch 
S: 0.001758 fVft 

Lobel: P• 
Up Invert: 91.20 
Dn Invert: 91.10 ft 
Length: 80.50 ft 
Size: 38 Inch 
S: 0.001242 fVft 

Label: P-15 
Up Invert: 90 t 
Dn invert: 911..3

7 f 
0 ft 

Length 269.00 ft 
Size: 30 Inch 
S: 0.001487 ft/ft 

Label: P-13 
Up Invert: 02.40 t 
Dn Invert: 92.00 ft 
Length: 286.00 ft 
Slze: 21 Inch 
S: 0.001604 fVft 

88.00 
0+00 10+00 20+00 25+00 

Label: P-11 
Up Invert: 89.60 ft 
Dn invert 89.50 ft 
Length: 96.50 ft 
Size: 64 Inch 
S: 0.001038 ft/ft 

Label: P-10 
Up Invert 90.00 ft 
On Invert: 89,_80 ft 
Length: 233.50 ft 
Size: 48 Inch 
S 0.001713 Mt 

Label: P-9 
Up Invert 90.40 ft 
On Invert: 90.00 ft 
Length: 276.00 ft 
Size: 48 Inch 
9: 0.001455 Nit 

Label: P4 
Up Invert: 90.70 ft 
On Invert: 90.40 ft 
Length: 233.50 ft 
Size: 38 Inch 
S: 0.001285 ltift 

Label P-18 
Up Invert: 91.30 ft 
On invert: 91.20 ft 
Length: 91.5011 
Size: 30 Inch 
S: 0.001093 fVft 

Label: P-14 
Up Invert 92.00 It 
On Invert: 91.70 ft 
Length 203.00 ft 
Size: 27 Inch 
S: 0.001478 'lift 

Label: P-12 
Up Invert: 02.80 ft 
On Invert: 92.40 ft 
Length: 253.50 ft 
Size: 18 Inch 
S: 0.001578 Nft 

Station (ft) 

Label 01-4 
Rim: 98.70 ft 
Sump: 91.40 ft 

100.00 

(Th 
is foret 1 t IS-ftftisRION RAY Project Engineer: SAN-rh....4 THOMPSON 

StormCAD v3.0 f31914 

5+00 15+00 

Profile 
Scenario: Base 



Label: P-10 
Up Invert: 90.00 ft 
Dn Invert: 89.60 ft 
Length: 233.50 ft 
Size: 48 inch 
S: 0.001713 ft/ft 

Label: Out 
Rim: 100.00 ft 
Sump: 89.20 ft 

!Label: D-8 
iRim: 99.20 ft 
,Sump: 90.10 ft 

Label: D4-2 
Rim: 99.00 ft 
Sump: 90.70 ft 

100.00 

Label: 04-1 — 
Rim: 98.80 ft 
Sump: 91.20 ft 

98.00 

96.00 

; 94.00 	Elevation (ft) 

Label: P-11 
Up Invert: 89.60 ft 
Dn Invert: 89.50 ft 
Length: 96.50 ft 
Size: 54 Inch 
S: 0.001036 ft/ft 

90.00 

Label: P-9 
Up Invert: 90.40 ft 
Dn Invert: 90.00 ft 
Length: 275.00 ft 
Size: 48 inch 
S: 0.001455 ft/ft 

Label: D-9 
Rim: 99.40 ft 
Sump: 89.80 ft 

ft 
ft 

'92.00 

(Th 

Proffitt 

Scenario: Base 

0+00 	2+00 	4+00 	6+00 
88.00 

8+00 	10+00 	12+00 

Station (ft) 
Title: CATELLUSMISSION BAY 
tthomeAnauRdocumentNcatelluathastn d_stm 

Project Engineer: SANTINA & THOMPSON 
Ala...ie.. 



Pipe Information Table 
Area E 

o rear Worm 

Label 

Up- 
stream 

Node Section Size 
Mannings 

n Length (ft) 
Con-structed 

Slope (ft/ft) 

Upstream 
Inve . 

Elevation 
(ft 

Down-1 
stream 

Invert 
Elevation 

(ft) 

Upstream 
Ground 

Elevation 
(ft) 

Down- 
stream 

Ground 
Elevation 

(ft) 

Hydraull • 
Grade In 

(feet 

Hydraulic 
Grade Out 

(ft) 

Total 
System 

Flow 
(cfs) 

Average 
Velocity 

(Ills) 

U. 
stream 
Cove 

(ft 

' 
Down- 
stream 

Cover (ft) 

Upstream 
Freeboard 

(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 1.4 
P-2 E-2 24 inch 0.014 171  0.001754 92.1 91.8 98.2 98 96.54 96.39 6.15 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 
P-4 E-4 30 inch 0.014 71.5 0.002797 91.1 90.9 98 98 95.77 95.72 9.61 1.96 4.4 4.6 2.2 
1D-5 E-5 36 inch 0.014 50 0.002 90.9 90.8 98 98 95.64 95.61 16.11 2.28 4.1 4.2 2.4 
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 98.1 93.06 92.3 90.86 7.64 3.4 , 4.1 

, 
4.5 

P-10 E2-1 10 Inch 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 E1-1 10 inch 0.014 385.5 0.002075 92.6 91.8 98.8 98.6 96.99 95.92 1.07 1.97 5.37 .5.97 1.8 
P-12 E1-2 27 inch 0.014 447 0.002013 91.8 90.9 98.6 98  95.89 95.72 5.61 1.41 

, 
 4.55 4.85 2/ 

P-13 E3-1 12 inch 0.014 354.5 0.001975 92.7 92 98.9 98.5 97.77 97.54 0.94 1.1 5.16 5.46 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 4.49 3.5 3.8 1.3 
P-15 E3-3 42 inch 0.014 r 	233.5 0.002141 91.5 91 98.3 98 96.41 96.12 32.57 3.39  3.3 3.5 1.9 
P-16 E3-4 42 inch 0.014 109 0.001835 91 90.8 98 98 '95.83 95.61 42.08 4.37 3.5 3.7 2.2 
1D-17 E4-1 24 inch 0.014 165 0.002424 91.8 91.4 97.6 97.7 96.51 96.41 4.99 1.59 3.8 4.3 1.1 
P-18 E4-2 24 inch 0.014 178 0.002809 91.4 90.9 97.7 97.8 96.31 96.05 8.07 2.57 4.3 4.9 1.4 
P-19 E4-3 24 inch 0.014 301 0.002326 90.9 90.2 97.8 97.7 95.9 95.24 9.79 3.12 4.9 5.5 1.91  
P-20 E4-4 24 Inch 0.014 104.5 0.002871 90.2 89.9 97.7 97.7 94.93 94.45 14.17 4.51 5.5 5.8 2.8 
P-21 E5-1 24 inch 0.014 200.5 0.00399 95.4 94.6 101.2 100.9 99.79 99.6 6.55 2.09 3.8 4.3 1.4 
P-22 E5-2 24 inch 0.014 240 0.00375 94.6 93.7 100.9 100.3 99.37 98.57 12.13 3.86 4.3 4.6 1.5 
P-23 E5-3 30 inch 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 E5-4 30 inch 0.014 206.5 0.003874  92.7 91.9 99.6 98.7 97.56 96.92 21.21 4.32 4.4 4.3 2.0 
5-25 E5-5 33 inch 0.014 212 0.003774 91:9 91.1 98.7 98.3 96.62 96.01 26.29 4.43 4.05 4.45 2.1 
5-26 E5-6 36 inch 0.014 138.5 0.004332 91.1 90.5 98.3 98 95.69 95.32 31.94 4.52 4.2 4.5 2.6 
D-27 E5-7 36 Inch 0.014 118.5 0.004219 90.5 90 98 97.7 	94.99 94.66 32.73 4.63 4.5 4.7 3.0 
D-28 E5-8 36 Inch 0.014 81.5 0.003681 90 89.7 97.7 97.6 	94.18 93.85 39.3 5.56 4.7 4.9 3.5 

February 11 2000 



Node Information Table 
Area E 

5 Year Storm 

Node 

Inlet 
Area 

(acres) 
Inlet C 

Coefficient 

Inlet 
CA 

(acres) 

System 
Contri- 
buting 

Area 
(acres) 

Ex- 
temal 

Tc 
(min) 

System 
Flow 
Time 
(min) 

System 
In- 

tensity 
(in/hr) 

System 
Rational 

Flow 
(cfs) 

Ad- 
ditional 

Flow 
(cfs) 

Total 
System 

Flow 
(cfs) 

Local 
In- 

tensity 
(in/hr) 

Local 
Ra- 

lional 
Flow 
(cfs) 

HGL 
In (ft) 

' 
HGL 

Out (ft) 

Rim 
Elevation 

(ft) 
E-1 0.14 0.85 0.12 0.12 - 0 5 3.13 0.38 0 0.38 3.13 0.38 97.14 97.12 98.5 
E-2 3.27 0.85 2.78 2.9 0 12.23 2.11 6.15 0 6.15 4.18 11.71 96.6 96.54 98.2 
E-3 2.7 0.85 2.29 5.19 0 13.68 1.97 10.29 0 10.29 4.18 9.67 96.39 96.29 98 
E-4 0.2 0.85 0.17 5.36 0 16.02 1.78 9.61 0 9.61 4.18 0.72 95.83 95.77 98 
E-5 1.86 0.85 1.58 9.19 0 16.63 1.74 16.11 0 16.11 4.18 6.66 95.72 95.64 98 
E-6 0.23 0.85 0.2 29.38 0 16.99 1.72 50.84 0 50.84 4.18 0.82 95.61 95.35 98 
E-7 1.78 0.85 1.51 30.9 0 18.3  1.64 50.93 0 50.93 4.18 6.37 94.89 94.63 97.8 
E-8 0.96 0.85 0.82 37.6 0 18.82 1.6 60.75 0 60.75 4.18 3.44 94.45 94.09 97.7 
E-9 1.14 0.85 0.97 57.09 0 19.21 1.58 90.86 0 90.86 4.18 4.08 93.85 93.06 97.6 
E1-1 0.4 0.85 0.34 0.34 0 5 3.13 1.07 0 1.07 3.13 1.07 97.05 96.99 98.8 
E1-2 2.03 0.85 1.73 2.24 0 8.87 2.48 5.61 0 5.61 4.18 7.27 95.92 95.89 98.6 
E2-1 0.21 0.85 0.18 0.18 0 5 3.13 0.56 0 0.56 3.13 0.56 96.12 96.1 98.3 
E3-1 0.35 0.85 0.3 0.3 0 5 3.13 0.94 0 0.94 3.13 0.94 97.79 97.77 98.9 
E3-2 15.85 0.85 13.47 13.77 0 10.36 2.29 31.72 0 31.72 4.18 56.77 97.54 97.23 98.5 
E3-3 1.1 0.85 0.94 14.71 0 11.28 2.2 32.57 0 32.57 4.18 3.94 96.59 96.41 98.3 
E3-4 6.23 0.85 5.3 20 0 12.43 2.09 42.08 0 42.08 4.18 22.31 96.12 95.83 98 
E4-1 1.86 0.85 1.58 1.58 0 5 3.13 4.99 0 4.99 3.13 4.99 96.55 96.51 97.6 
E4-2 1.52 0.85 1.29 2.87 0 6.73 2.79 8.07 0 8.07 4.18 5.44 96.41 96.31 97.7 
E4-3 0.99 0.85 0.84 3.71 0 7.89 2.62 9.79 0 9.79 4.18 3.55 96.05 95.9 97.8 
E4-4 2.55 0.85 2.17 5.88 0 9.5 2.39 14.17 0 14.17 4.18 9.13 95.24 94.93 97.7 
E5-1 2.62 0.85 2.23 2.23 0 6 2.92 6.55 0 6.55 2.92 6.55 99.86 99.79 101.2 
E5-2 2.71 0.85 2.3 4.53 0 7.6 2.66 12.13 0 12.13 4.18 9.71 99.6 99.37 100.9 
E5-3 2.94 0.85 2.5 7.03 0 8.64 2.51 17.79 0 17.79  4.18 10.53 98.57 98.36 100.3 
E5-4 2.22 0.85 1.89 8.92 0 9.72 2.36 21.21 0 21.21 4.18 7.95 97.85 97.56 99.6 , 
E5-5  3.02 0.85 2.57 11.48 0 10.51 2.27 26.29 0 26.29 4.18 10.82 96.92 96.62 98.7 
E5-6 3.48 0.85 2.96 14.44 0 11.31 2.19 31.94 0 31.94 4.18 12.46 96.01 95.69 98.3 
E5-7 0.82 0.85 0.7 15.14 0 11.82 2.15 32.73 0 32.73 4.18 2.94 95.32 94.99 98 
E5-8 3.99 0.85 3.39 18.53 0 12.25 Z1 39.3 0 39.3 4.18 14.29 94.66 94.18 97.7 
Outlet 57.09 19.43 1.57 90.07 90.07 92.3 92.3 98.1 

February 11, 2000 



Scenario: Base 

E4.1 

& Thompson Inc. 
*Haestad Methods. Inc. 37 Brookside Reed Wntark.... r•v•  futvne 

Title: CATELLUS-MISSION BAY 
fAhome1paundocumenticatellustbasin e.stm 
02/11/00 01:40:39 PM 

Project Engineer. SANTINA & THOMPSON 
StormCAD v3.0 f319b1 



Lab 
Rim' 
Sum 

E-5 
98.00 ft 

90.90 ft Label: E-7 - 
Rim: 97.80 ft 
Sump: 90.10 ft 1-9 

.60 ft 
69.50 ft 

97.00 

96.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00- 

Label: Outlet 
Film: 98.10 ft 

: Sump: 89.10 ft 

I Label: E-8 
Rim: 97.70 ft ; 
Sum : - • 

Label: E-6 
Rim: 98.00 ft 
Sump: 90.80 ft 

Label: E-4 
Rim: 98.00 ft 
Sump: 91.00 ft 

Label E-2 
Rim: 98.20 ft 

Label: E-3 	Sump: 92.10 ft 
Rim: 98.00 ft 
Sump: 91.70 ft 

Label: E-1 
Rim: 98.50 ft 

' Sump: 93.00 ft 

99.00 

98.00 

0+Or 

Label: P-9 
Up Invert: 89.70 ft 
Dn invert 89.50 ft 
Length: 101.50 ft 
Size: 54 inch 
S: 0.001970 ft/ft 

I. 
2+00 	4+00 

Label: P-8 
Up Invert: 89.90 ft 
On Invert: 89.70 ft 
Length: 114.00 ft 
Size: 48 Inch 
S: 0.001754 ft/ft 

6+00 

Label: P-7 
11p Invert: 90.20 ft 
Dn Invert 89.90 ft 
Length: 128.50 ft 
Size: 48 inch 
S: 0.002372 It/ft 

8+00 	10+00 

ation (ft) 
Label: P-5 
Up Invert: 90.90 ft 
Dn Invert 90.80 ft 
Length: 50.00 ft 
Size: 36 inch 
S: 0.002000 ft/ft 

12+00. 

Label: P-4 
Ito Invert: 91.10 ft 
Dn Invert 90.90 ft 
Length: 71.50 ft 
Size: 30 inch 
S: 0.002797 ft/ft 

18+00 

Label: P-2 
1.0 Invert: 92.10 ft 
Dn Invert 91.80 ft 
Length: 171.00 ft 
Size: 24 inch 
8: 0.001754 Mt 

14+00 
89.00 

18+00 

Label: P-8 
Up Invert: 90.80ft 
Dn Invert: 90.20 ft 
Length: 317.50 ft 
Size: 48.  inch _ 
S: 0.001890 ft/ft 

Label: P-3 
Up invert 91.80 ft 
Dn Invert; 91.10 ft 
Length: 382.50 ft 
Size: 27 Inch 
S: 0.001931! ft/ft 

0.002144 ft/ft 

Scenario: Base 

Title: 	 .41SSION BAY 
MomehmuhdocumennestelluMbasln e.stm 

../i 
Santini' & Thompson Inc. 

11/1/..1.1.4.• aoks err nn7nn rISA 1203% 755-16E113 

Project Engineer: SANTIN 	)40MPSON 
Stonnt.- ...a v3.0 (31914 
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Label: Outlet 
Rim: 98.10 ft 
Sump: 89.10 ft.  

Label: E-8 
Rim: 97.70 ft 
Sum • 

Label: P-11 
Up Invert: 92.60 ft 
Dn Invert 91.80 ft 
Length: 385.50 ft 
Size: 10 Inch 
S: 0.002075. ft/ft 

0+ 0 
Label: P-9 
Up Invert: 89.70 ft 
Dn Invert 89.50 ft 
Length: 101.50 ft 
Size: 54 Inch 
S: 0.001970 ft/ft 

2+00 	4+00 

Label: P-8 
Up Invert: 89.90 ft 
Dn invert 89.70 ft 
Length: 114.00 ft 
Size: 48 Inch 
S: 0.001754 ft/ft 

6+00 	8+00 

Label: P-7 
Up Invert: 90.20 ft 
Dn Invert 89.90 ft 
Length: 128.50 ft 
Size: 48 Inch 
S: 0.002372 ft/ft 

0+00 	12+00 

Label: P-5 
Up Invert: 90.90 ft 
Dn Invert: 90.80 ft 
Length: 50.00 ft 
Size: 36 inch 
S: 0.002000 ft/ft 

Station (ft) 

14+00 

Label: E-6: 
Rim: 98.00 ft 
Sum : 9 

Label: E1-2 
Rim: 98.60 ft 
Sum : 91 

Label: E-7 
Rim: 97.80 ft 
Sump: 90.10 ft 

n 

Scenario: Base 

Label: E1-1 
Rim: 98.80 ft 
Su mp99.7320 ft 

98.00 

97.00 

• 96.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

89.00 
16+00 

Title: CATELLUS-MISSION BAY 
f:%home%pauhdocumenAcetellus‘basin e.stm 

	
Santini, & Thompson Inc. 

02/11/00 10:40:03 AM 	 0 Haestad Methods, Inc. 37 Brookside Road Watartauni rrr mama I leA ihnft• ••••••. 

Project Engineer. SANTINA & THOMPSON 
StormCAD v3.0 r31911t 



Label: E-7 
Rim: 97.80 ft 
Sump: 90.10 ft 

Label: E-6 
Label: E-8 	 Rim: 98.00 ft 
Rim: 97.70 ft 	 Sump: 90._80-4 
Sum .•  

Label: Outlet 
Rim: 98.10 ft 
Sump: 89:10 ft 

Label: E1-2 
Rim: 98.60 ft 
Sump: 91.80 ft 

1.4401)E2-1 
Rim: 98.30 ft 
Sump: 92.80 ft 

98.00 

97.00 

96.00 - 

95.00 

94.00 	Elevation (ft) 

Label: E-5 
Rim: 98.00 ft 
Sump: 90.90 ft 

P.TPLOVAID I IOA 19117% CC_A I AAR Do".. 4 oaf 

P. _rile 

Scenario: Base 

0+09 
Label: P-9 
Up Invert: 89.70 ft 
Dn Invert: 89.50 ft 
Length: 101.50 ft 
Size: 54 inch 
S: 0.001970 ft/ft 

2+00 	4+00 
Label: P-8 
Up Invert: 89.90 ft 
Dn Invert: 89.70 ft 
Length: 114.00 ft 
Size: 48 inch 
S: 0.001754 ft/ft 

6+00 	8+00 

Station (ft). 

0+00 	12+00 
Label: P-5 
Up Invert: 90.90 ft 
Dn Invert: 90.80 ft 
Length: 50.00 ft 
Size: 36 inch 
S: 0.002000 ft/ft 

93.00 

92.00 

91.00 

90.00 

89.00 
14+00 

Label: P-10 
Up Invert: 92.80 ft 

n Invert: 91.80 ft 
Length: 239.50 ft 
Size: 10 inch 
S: 0.004175 ft/ft 

,SSION BAY 
tthonunpaulldocumenhcatelluMbasin e.stm 

n 

K,J--- 
Santtna & Thompson Inc. 

Project Engineer. SANTINi, 	.43MPSON 
StormCK0 v3.0 (31914 



Scenario: Base 

Label: E3-1 
Rim: 98.90 ft 
Sump: 92.70 ft 99,00 

Rim•  97.70 ft  
Sum" 98.00 

97.00 

98.00 

95.00 

94.00 	Elevation (ft) 

93.00 

92.00 

91.00 

90.00 

89.00 
16+00 

• 

Label: E3-2 

 ! 

I 	 i 

Label: E-8 	' 	
Label: E3-4 	Rim: 98.30 ft 
Rim: 98.00 ft 	Sum '  

Label: E3-3 Rim: 98.50 ft 
surnw_g2,0 

& Thompson Inc. 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (2031 755.1 Elan 

Label: E-8 
Rim: 98.00 ft 
Sump: 90.80 ft 

Label: Outlet 
Rim: 9810 ft 
Sump: 89.10 ft 

Title: CATELLUS-MISSION BAY 
fAhomeNpauktocumenhcatellusthasIn e.stm 
02/11/00 10:41:32 AM 

Project Engineer: SANTINA & THOMPSON 
StormCAD v3.0 (319b) 

Label: 
Up Invert: 
Dn Invert 
Length: 1 
Size: 48 
S: 0.0023 

Label: P-
Llp Invert: 
Dn Invert 
Length: 1 
Size: 48 
S 0.0017 

Label: P- 
Up Invert: 
Dn Invert 
Length: 1 
Size: 54 
5: 0.0019 

0.20 f 
9.90 f 
.50 ft 
h • 

2 ft/ft 

Label; P-13 

O
Llp Invert: 92.70 ft 

n invert 92.00 ft 
Length: 354.50 ft 
Size: 12 inch 
S: 0.001975 ft/ft 

4+00 	+00 8+00 	10+00 	12+00 1 00 	16+00 
Label: P-8 
L Invert: 90.80 ft 
Dn invert 90.20 ft 
Length: 317.50 ft 
Size: 48 inch 
S: 0.001890 ft/ft 

Label: P-16 
Up Invert: 91.00 ft 
Dn invert 90.80 ft 
Length: 109.00 ft 
Size: 42 inch 
5: 0.001835 It/ft 

Label: P-15 
Up Invert: 91.50 ft 
Dn Invert: 91.00 ft 
Length: 233.50 ft 
Size: 42 inch 
S: 0.002141 ft/ft 

Label: P-14 
Up Invert: 92.00 ft 
On invert 91.50 ft 
Length: 245.50 ft 
Size: 38 Inch 
S: 0.002037 ft/ft 

Station (ft) 

0+00 2+00 

E-9 
.80 ft 

89.50 ft 
Libel: E-7 
Rim: 97.80 ft 
SUmp: 90.10 ft 

Label: 
Rim: 
Sump: 



Label: P-18 
Up Invert: 91.40 ft 
Dn Invert: 90.90 ft 
Length: 178.00 ft 
Size: 24 inch 
S: 0.002809 ft/ft 

Label: P-9 
Up Invert: 89.70 ft 
Dn Invert: 89.50 ft 
Length: 101.50 ft 
Size: 54 inch 
8: 0.001970 ft/ft 

0+00 

90.00 

89.00 
1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 

Label: Outlet 
Rim: 98.10 ft 
Sump: 89.10 ft 

Label: E-8 
Rim: 97.70 ft 
Sump: 89.90 ft 

Label: E4-3 
Rim: 97.80 ft' 
Sump: 90.90 ft 

99.00 

Label: E4-1 
Rimg91160 ft 
Sump: 91.80 ft 

Label: P-19 
Up Invert: 90.90 ft 
Dn Invert: 90.20 ft 
Length: 301.00 ft 
Size: 24 inch 
S: 0.002326 ft/ft 

Label: P-20 
Up Invert: 90.20 ft 
Dn Invert: 89.90 ft 
Length: 104.50 ft 
Size: 24 Inch 
S: 0.002871 ft/ft 

Label: P-8 
Up Invert: 89.90 ft 
Dn Invert: 89.70 ft 
Length: 114.00 ft 
Size: 48 inch 
S: 0.001754 ft/ft 

	

94.00 	Elevation (ft) 

Label: P-17 
93.00 Up Invert: 91.80 ft 

Dn Invert: 91.40 ft 
Length: 165.00 ft 
Size: 24 inch 

92.00 S: 0.002424 ft/ft 

Title: CATEccdS-miSS/ON BAY 
fAhome∎pauhdocumenficatellutAbasin e.atm 

Sta 

Berets & Thompson Inc. 

\ 
Project Engineer: SANTINA &-THOMPSON 

StormeAb v3.0 rAlAhl 

Profile 
Scenario: Base 



14+00 12+00 

Label: Outlet 
• Rim: 98.10 ft • 

Sump: 89.10 ft 

Label: P-26 
Up Invert: 91.10 ft 
Dn Invert: 90.50 ft 
Length: 138.50 ft 
Size: 36 inch 
8: 0.004332 ft/ft 

Label: P-27 
Up Invert 90.50 ft 
Dn hvert: 90.00 ft 
Length: 118.50 ft 
Size: 36 Inch 
S: 0.004219 ft/ft 

Label: P-28 
Up invert 90.00 ft 
Dn hvert: 89.70 ft 
Length: 81.50 ft 
Size: 38 Inch 
S: 0.003681 ft/ft 

Label: P-9 
Up Invert 89.70 ft 
Dn Invert: 89.50 ft 
Length: 101.50 ft 
Size: 54 Inch 
S: 0.001970 ft/ft 

Label: E5-4 
• Rim: 99 

S 

5-7 
.00 ft 
0.40 ft 

0' ft 
: 91.80 ft 

• 

Elevation (ft) 

Label: P-22 
Up Invert 94.60 ft 
Dn hvert: 93.70 ft 
Length: 240.00 ft 
Size: 24 inch • 
S: 0.003750 ft/ft 

92.00 

94.00 	Label: P-21 
Up invert 95.40 ft 
Dn hvert: 94.60 ft 
Length: 200.50 ft 
Size: 24 inch 
S: 0.003990 ft/ft 

4+00 	6+00 

Label: P-25 
Up Invert 91.90 ft 
Dn hvert: 91.10 ft 
Length: 212.00 ft 
Size: 33 Inch 
S: 0.003774 ft/ft 

88.00 
16+00 

90.00 

Label: 
Rim: 

E5- 
Label: E5-8 	Label: E5-6 	s 
Rim: 97.70 ft 	Rim: 98.Stfot_.----U 
Sump: 89.90 ft 	Su • . ft 

0+00 2+00 

Label: E5-3 
Rim: 100 
S mp:11 .50 ft 

Label:0'3M 
Label: E5-2 Rim: 101.20 ft 
Rim:100.90 ft Sump: 95.30 ft 
Su ru-94-:801ft 

100.00 

98.00 

96.00 

Lal4el: P-24 
Up 'Invert 92.70 n 
Dnihvert: 91.90 ft• 
Length: 206.50 ft 
Size: 30 inch 
8: 0.003874 ft/ft 

8+00 	10+00 

Label: P-23 
Up Invert: 93.70 ft 
On hvert: 92.70 ft 
Length: 234.50 ft 
Size: 30 Inch 
S: 0.004264 ft/ft 

Santlna & Thompson Inc. 
0 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 087AR I MA tqtaa% 

Title: CATELLUS-MISSION BAY 
fAttomiApauhdocumenhcatelluslbasIn e.stm 
02111/00 10:43:42 AM 

Project Engineer: SANTINA & THOMPSON 
StormCAD v3.0 Mom 

Scenario: Base 

Station (ft) 



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 

Prepared for : 

CATELLUS 

MARCH 15, 2000 



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

INITIAL (PRE-SETTLEMENT)GRADES 

OM: 	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. 

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: 	All calculations are in accordance with Section XVIII "Required Capacity 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 
Leah Orloff of the San Francisco Public Utilities Commission. 

Time 
(minutes) 

Intensity 
100 Year 

Intensity 
5 Year 

Intensity 
100-5 Year 

5 4.800 3.126 1.674 
6 4.390 2.922 1.468 
7 44.240 2/42 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 
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Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

Calculations: 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. Iterative 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. 

Coefficient: 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 

Hydrology (Quantify Flows) 

Basin 4 - Area 1 Fourth Street 

	

Overland Flow Cates 	 Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	200 200 	5 	5 1.674 0.95 0.95 0.81 1.4 	104.16 3.39 -1.89 
2 	3.39 	200 200 	5 	5 1.674 0.95 0.95 0.81 1.4 	104.16 3.39 	0 

Basin 4 - Area 	16th Street (east of Fourth St.) 

	

Overland Flow Calcs 	 Open Channel Calcs 
Iteration V4 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 1.50 630 830 7 12 1.05 5.34 6.29 5.35 5.6 103.08 1.29 0.21 
2 1.29 630 830 8 13 1.02 5.34 6.29 5.35 5.4 103.08 1.28 0.01 
3 1.28 630 830 8 13 1.02 5.34 6.29 5.35 5.4 103.08 1.28 0 

13 • sin 4 - Area 3 16th Street (east of Owens Street) 

Overland Flow Calcs 	 Open Channel Calcs 
Iteration V1 	L IL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 1.50 400 1230 4 17 0.91 5.34 11.63 9.89 9.0 102.36 1.26 0.24 
2 1.26 400 1230 5 18 0.890 5.34 11.63 9.89 8.8 102.36 1.25 0.01 
3 1.25 400 1230 5 18 0.890 5.34 11.63 9.89 8.8 102.36 1.25 0 
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Basin 4 Area 4 Owens Street 

Overland Flow Calcs 
	

Open Channel Calm 
Iteration V1 	L EL Travel tc I 	A 	IA ECA Q 	Y 	V2 V1-V2 

1 '1.50 250 250 6 6 1.47 3.40 3.40 2.89 4.2 105.44 3.52 -2.02 
2 3.52 250 250 4 4 1.67 3.40 3.40 2.89 4.8 105.44 3.60 -0.08 
3 3.60 250 250 4 4 1.674 3.40 3.40 2.89 4.8 105.44 3.60 0 

Basin 4 - Area 5 Owens Street 

Overland Flow Calcs 
	

Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 1.50 280 530 3 7 1.5 4.00 7.40 6.29 9.4 104.00 2.18 -0.68 
2 2.18 280 530 2 6 1.47 4.00 7.40 6.29 9.2 103.99 2.17 0.01 
3 2.17 280 530 2 6 1.47 4.00 7.40 6.29 9.2 103.99 2.17 0 

Basin 4 - Area 6 Owens Street (south of 16th Street)  

Overland Flow Calcs 
Iteration 	V1 	L 	EL Travel tc 

Open Channel Calcs _ ) 
A EA ECA Q 	Y V2 V1-V2EJl 

1 1.50 320 850 4 10 1.1 3.84 11.24 9.55 10.5 102.30 2.09 -0.59 
2 2.09 320 850 3 9 1.24 3.84 11.24 9.55 11.8 102.32 2.15 -0.06 
3 2.15 320 850 2 8 1.37 3.84 11.24 9.55 13.1 102.33 2.20 -0.05 
4 2.20 320 850 2 8 1.37 3.84 11.24 9.55 13.1 102.33 2.20 0 

Basin 4 - Area 7 Owens Street 

Overland Flow Calcs 
	

Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 1.50 410 1640 5 23 0.810 3.12 25.99 22.1 17.9 102.39 1.05 0.45 
2 1.05 410 1640 *7 25 0.79 3.12 25.99 22.1 17.4 102.35 1.07 -0.02 
3 1.07 410 1640 6 24 0.8 3.12 25.99 22.1 17.6 102.35 1.07 0 

Basin 4 - Area 8 Owens Street 

Overland Flow Calm 
	

Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1 -V2 

1.50 120 1760 1 25 0.79 1.56 27.55 23.4 18.4 101.58 2.36 -0.86 
2.36 120 1760 1 25 0.79 1.56 27.55 23.4 18.4 101.58 2.36 0 
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flasin 4 - Area 9 Owens Street 

Overland Flow Calcs 	 Open Channel Caics 
Iteration V1 	L EL Travel tc 

	
A EA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	320 2080 4 29 0.688 3.65 31.20 26.5 18.2 	101.29 1.43 0.07 
2 	1.43 	320 2080 4 29 0.688 3.65 31.20 26.5 18.2 	101.29 1.43 	0 

Basin 4 - Area 10 Owens Street 

Overland Flow Calcs 
	

Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A EA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	130 2210 1 30 0.663 1.72 32.92 28 18.6 	100.58 2.36 -0.86 
2 	2.36 	130 2210 1 30 0.663 1.72 32.92 28 18.6 	100.58 2.36 	0 

Basin 4 - Area 11 Owens Street 

Overland Flow Calcs 
	

Open Channel Caics 
Iteration V1 	L EL Travel tc 

	
A EA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	240 2450 3 33 0.698 2.18 35.10 29.8 20.8 
	

100.05 1.88 -0.38 
2 	1.88 	240 2450 2 32 0.686 2.18 35.10 29.8 20.5 

	
100.05 1.87 0.01 

3 	1.87 	240 2450 2 32 0.686 2.18 35.10 29.8 20.5 
	

100.05 1.87 	0 

Basin 4 - Area 12 Owens Street 

Overland Flow Calcs 
	

Open Channel Caics 
Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	180 2630 2 34 0.709 2.39 37.49 31.9 22.6 	99.23 2.34 -0.84 
2 	2.34 	180 2630 1 33 0.698 2.39 37.49 31.9 22.2 	99.22 2.34 	0 

Basin 4 - Area 13 Owens Street (south of the Round 
About)  

Overland Flow Calcs 
	 Open Channel Calcs 

Iteration V1 	L EL Travel tc I 	A 	EA ECA Q 	Y 	V2 V1 -V2 

1 	1.50 	320 2950 4 37 0.71 4.25 41.74 35.5 25.0 
	

98.69 1.89 -0.39 
2 	1.89 	320 2950 3 36 0.71 4.25 41.74 35.5 25.3 

	
98.70 1.90 -0.01 

3 	1.90 	320 2950 3 36 0.71 4.25 41.74 35.5 25.3 
	

98.70 1.90 	0 
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Open Channel Calcs 
Y 	V2 	V1-V2 

100.60 	0.50 	1.00 
100.54 0.44 	0.06 
100.55 	0.45 	-0.01 
100.55 	0.45 	0 

Overland Flow Calcs 
L Travel EL A Iteration 	V1 EA 	ECA Q 

1 	1.50 	850 	850 	12 	12 1.05 4.86 	4.86 	4.13 4.3 
2 	0.50 	850 	850 	31 	31 	0.68 4.86 	4.86 	4.13 2.8 
3 	0.44 	850 	850 	35 	35 0.72 4.86 	4.86 	4.13 3.0 
4 	0.45 	850 	850 	34 	34 0.71 	4.86 	4.86 	4.13 2.9 

Basin 2 - Area 3 16th Street (west of Telly Francois  
Boulevard} 

Overland Flow Calm 
Iteration 	V1 	L 	IL Travel tc 

Open Channel Calm 
I 	A EA ECA Q 	Y 	V2 V1-V2 

Iteration V1 L EL Travel tc I A EA ECA Q 

1 1.50 750 1550 8 44 0.65 5.74 15.35 13 8.5 
2 0.81 750 1550 15 51 0.61 5.74 15.35 13 7.9 
3 0.80 750 1550 16 52 0.6 5.74 15.35 13 7.8 
4 0.79 750 1550 16 52 0.6 5.74 15.35 13 7.8 

Y 	V2 

100.34 	0.81 
100.33 	0.80 
100.33 	0.79 
100.33 	0.79 

Open Channel Cates 
V1-V2 

0.69 
0.01 
0.01 
0.00 

Overland Flow Calcs 

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

Basin 2 - Area 1 Plinois Street (north of Mariposa Street) 

Basin 2 - Area 2 Terry Francois Boulevard  

Overland Flow Calm 
	

Open Channel Calcs 
Iteration V1 	L EL Travel tc I 	A 

	
IA ECA Q 	Y 	V2 V1-V2 

1 	1.50 	450 1300 	5 	39 0.690 1.81 6.67 	5.67 	3.9 
2 	0.78 	450 1300 	10 	44 0.65 	1.81 6.67 	5.67 	3.7 
3 	0.77 	450 1300 	10 	44 0.65 	1.81 6.67 	5.67 	3.7 

100.20 	0.78 	0.72 
100.20 	0.77 	0.01 
100.20 	0.77 	0 

100.63 	0.44 	1.06 
100.58 	0.40 	0.04 
100.58 	0.40 	0.00 

1 	1.50 	800 	800 	12 	12 1.05 2.94 2.94 	2.50 	2.6 
2 	0.44 	800 	800 	33 	33 	0.7 	2.94 2.94 	2.50 	1.7 
3 	0.40 	800 	800 	36 	36 0.71 	2.94 2.94 	2.50 	1.8 

Basin 2 - Area 4 Terry Francois Boulevard (at lowpoint) 
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Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

Hydraulics/Open Channel Flow (Determine Flow Depth) 

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

fInt  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 Overland 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. 

Basin 4 — Area 1: Fourth Street 

Y - FLOW ELEVATION Q - PLOWRATE S - CHANNEL SLOPE 

Q (CFS) 	? 1.4 
S (FT/FT) ? 0.0381 

RESULTS 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12.1 
12.1 

106.00 
104.70 
104.50 

.016 

.016 
016 
.016 104.00 

Y= 104.16 FT 13.6 104.12 .016 
A= 0.41 SF 37.1 104.59 .016 
P= 7.79 FT 60.6 104.12 .016 
V= 3.39 FPS 62.1 104.00 .016 
F= 2.54 SUPER-CRITICAL FLOW 62.1 .104.50 .016 

74.2 104.70 .016 
74.2 106.00 .016 
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Basin 4 — Area 2: 16 th  Street (at Fourth Street) 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) ?5.4 
S (FT/FT) ? 0.0021 

RESULTS 

S CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12.1 
12.1 

105.00 
103.40 
103.20 

.016 
.016 
.016 
.016 102.70 

Y= 103.08 FT 13.6 102.82 .016 
A=  4.22 SF 37.1 103.29 .016 
P= 29.35 FT 60.6 102.82 .016 
V= 1.28 FPS 62.1 102.70 .016 
F= 0.59 SUB-CRITICAL FLOW 62.1 103.20 016 

74.2 103.40 .016 
74.2 105.00 .016 
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Basin 4 - Area 3: 16 th  Street (east of Owens Street)  

Y - FLOW ELEVATION Q - FLRWRATE S - CHANNEL SLOPE 

Q (CFS) 	? 8.8 
S (FT/FT) ? 0.0015 

RESULTS 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
10 
10 

104.00 
102.57 
102.40 

.016 

.016 
016 
.016 101.90 

Y=  102.36 FT 11.5 102.02 .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-CRITICAL FLOW 80 102.40 .016 

90 102.57 .016 
90 104.00 .016 

	

104.2 	 
104 

103.8 • 
103.6 • 
103.4 - 
103.2 - 

103 - 
102.8 • 
102.6 
102.4 
102.2 • 

102 • 
101.8 

	

101.6 	 
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 
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basin 4 - Area 4: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE 

Q (CFS) ? 4.8 
S (FT/FT) ? 0.0292 

	

	 CROSS-SECTION POINTS 
DIST ELEV COEFF 

RESULTS 

0 
0 
12 
12 

107.00 
105.90 
105.70 

.016 

.016 
016 
.016 105.20 

Y=  105.44 FT 13.5 105.32 .016 
A=  1.33 SF 34 105.73 .016 
P=  15.99 FT 54.5 105.32 .016 
V=  3.60 FPS 56 105.20 .016 
F=  2.16 SUPER-CRITICAL FLOW 56 105.70 .016 

68 105.90 .016 
68 107.00 .016 

Basin 4 - Area 5: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) 	? 9.2 
S (FT/FT) ? 0.0055 

RESULTS 

S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 

1p6.00 
104.30 
104.10 

.016 

.016 

.016 

.016 103.60 
Y= 103.99 FT 13.5 103.72 .016 
A=  4.24 SF 34 104.19 .016 
P=  27.58 FT 54.5 103.72 .016 
V=  2.17 FPS 56 103.60 .016 
F= 0.96 SUB-CRITICAL FLOW 56 104.10 .016 

68 104.30 .016 
68 106.00 .016 
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104.2 	 
104 • 

103.8 - 
103.6 - 
103.4 - 
103.2 - 

103 - 
102.8 - 
102.6 
102.4 - 
102.2 - 

102 
101.8 - 

	

/01.6 	 
0 5 10 15 20' 25 30 35 40 45 50 55 60 65 70 75 
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Y :  FLOW ELEVATION Q FLCtWRATE S - CHANNEL SLOPE 

Q (CFS) 	? 13.1 
S (FT/FT) ? 0.0051 

RESULTS 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 

104.00 
102.60 
102.40 

.016 

.016 

.016 

.016 101.90 
Y=  102.33 FT 13.5 102.02 .016 
A=  5.96 SF 34 102.43 .016 
P=  35.00 FT 54.5 102.02 .016 
V=  2.20 FPS 56 101.90 .016 
F= 0.93 SUB-CRITICAL FLOW 56 1()2,111 .016 

68 102.60 .016 

68 104.00 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 
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March 15, 2000 

Basin 4 - Area 7: Owens Street 

- FLOW ELEVATION Q FLOWRATE 

Q (CFS) 	? 17.6 
S (FT/FT) ? 0.0006 

RESULTS 

S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 

104.00 
102.40 
J02.20 

.016 

.016 

.016 

.016 101.70 
y= 102.35 FT 13.5 101.82 .016 
A=  16.38 SF 34 102.23 .016 
P=  62.89 FT 54.5 101.82 .016 
V= 1.07 FPS 56 101.70 .016 
F=  037 SUB-CRITICAL FLOW 56 102.20 .016 

68 102.40 .016 
68 104.00 .016 

$asin 4 - Area 8: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE 

Q (CFS) ? 18.4 
S (FT/FT) ? 0.0050 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

RESULTS 

Y=  101.58 FT 
A= 	7.81 SF 
P= 	40.15 FT 
V= 	2.36 FPS 
F= 	0.93 SUB-CRITICAL FLOW 

0 103.00 .016 
0 101.80 .016 
12 101.60 .016 
12 101.10 .016 
13.5 101.22 .016 
34 101.63 .016 
54.5 101.22 .016 
56 101.10 .016 
56 101.60 .016 
68 101.80 .016 
68 103.00 .016 
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Basin 4 - Area 9: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) 	? 18.2 

S (FT/FT) ? 0.0013 

RESULTS 

S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 

103.00 
101.40 
101.20  
100.70 

.016 

.016 

.016 

.016 
Y= 101.29 FT 13.5 100.82 .016 
A=  12.70 SF 34 101.23 .016 
P= 55.28 FT 54.5 100.82 .016 
V=  1.43 FPS 56 100.70 .016 
F=  0.52 SUB-CRITICAL FLOW 56 101.20 .016 

68 101.40 .016 
68 103.00 .016 

$asin 4 - Area 10: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) 	? 18.6 

S (FT/FT) ? 0.0050 

RESULTS 

S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 

102.00 
100.80 
100.60 

.016 

.016 

.016 

.016 100.10 
Y=  100.58 FT 13.5 100.22 .016 
A=  7.87 SF 34 100.63 .016 
P=  40.32 FT 54.5 100.22 .016 
V= 2.36 FPS 56 100.10 .016 

F=  0.93 SUB-CRITICAL FLOW 56 100.60 .016 
68 100.80 .016 
68 102.00 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

March 15, 2000 

)3asin 4 - Area 11: Owens Street 

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

Q (CFS) ? 20.5 
S (FT/FT) ? 0.0025 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

RESULTS 

0 
0 
12 
12 

102.00 
100.20 
100.00 

.016 

.016 

.016 

.016 99.50 
Y=  100.05 FT 13.5 99.62 .016 
A=  10.98 SF 34 100.03 .016 
P=  51.34 FT 54.5 99.62 .016 
V= 1.87 FPS 56 99.50 .016 
F=  0.70 SUB-CRITICAL FLOW 56 100.00 .016 

68 100.20 .016 
68 102.00 .016 

Basin 4 - Area 12: Owens Street 

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE 

Q (CFS) ? 22.2 
S (FT/FT) ? 0.0044 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

RESULTS 

0 
0 
12 
12 

101.00 
99.40 
99.20 

.016 

.016 

.016 

.016 98.70 
Y=  99.22 FT 13.5 98.82 .016 
A=  9.50 SF 34 99.23 .016 
P=  46.89 FT 54.5 98.82 .016 
V= 2.34 FPS 56 98.70 .016 
F=  0.90 SUB-CRITICAL FLOW 56 99.20 .016 

68 99.40 .016 
68 101.00 .016 
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jiasin 4 — Area 13: Owens Street (south of Round About) 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) 	? 25.3 
S (FT/FT) ? 0.0022 

RESULTS 

• 
S . - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12 
12 . 

101.00 
98.70 
98.50 

.016 

.016 

.016 

.016 98.00 
Y=  98.60 FT 13.5 98.12 .016 
A= 13.31 SF 34 98.53 .016 
P=  56.62 FT 54.5 98.12 .016 
V= 1.90 FPS 56 98.00 .016 
F=  0.68 SUB-CRITICAL FLOW 56 28,52 .016 

68 98.70 .016 
68 101.00 .016 
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MISSION BAY PROJECT 	Overland Flow Analysis 	 March 15, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grades 

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

Y - FLOW ELEVATION Q FLOWRATE 
• 

(CFS) 	7 2.9 
S (FT/FT) ? 0.0002 

RESULTS 

S CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
10.5 
10.5 

102.00 .016 
100.78 .016 
100.60 .016 
100.10 .016 

Y=  100.55 FT 12 100.22 .016 
A=  6.49 SF 30.5 100.59 .016 
P=  36.57 FT 49 100.22 .016 
V=  0.45 FPS 50.5 100.10 .016 
F=  0.18 SUB-CRITICAL FLOW 50.5 100.60 .016 

61 100.78 .016 
61 102.00 .016 
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Basin 2 - Area 2: Terry Francois Boulevard 

Y FLOW ELEVATION FLOWRATE CHANNEL SLOPE - 	 Q .S - 

Q (CFS) 	? 3.7 	 e 
S (FT/FT) ? 0.0007 

RESULTS 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
12.5 
12.5 

102.00 
100.51 
100 30 

.016 
.016 
016 
.016 99.80 

Y= 100.20 FT 14 99.92 .016 
A= 4.82 SF 46.5 100.57 .016 
P=  31.43 FT 79 99.92 .016 
V= 0.77 FPS 80.5 99.80 .016 
F=  0.34 SUB-CRITICAL FLOW 80.5 100.30 016 

96 100.56 .016 
96 102.00 .016 

MISSION BAY PROJECT 	Overland Flow Analysis 
	

March 15, 2000 
Catellus Development Corp. 	Initial (Pre-Settlement) Grides 

Basin 2 - Area 3: 16th  Street (west of Terry Francois Boulevard) 

Y - FLOW ELEVATION Q - FLOWRATE 

Q (CFS) 	? 1.8 
S (FT/FT) ? 0.0002 

RESULTS 

S - CHANNEL SLOPE 

CROSS-SECTION POINTS 
DIST ELEV COEFF 

0 
0 
10 
10 

102.00 
100.87 
100.70 

.016 

.016 

.016 

.016 100.20 
Y=  100.58 FT 11.5 100.32 .016 
A=  4.48 SF 45 100.99 .016 
P=  30.27 FT 78.5 100.32 .016 
V=  0.40 FPS 80 100.20 .016 
F=  0.18 SUB-CRITICAL FLOW 80 100.70 .016 

90 100.87 .016 
90 102.00 .016 
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MISSION BAY PROJECT 
Catellus Development Corp. 

Overland Flow Analysis 	 March 15, 2000 
Initial (Pre-Settlement) Grades 

Basin 2 Area 4: Terry Frangois Boulevard (at lowpoint) 

Y - FLOW ELEVATION Q - PLOWRATE S - CHANNEL SLOPE 

Q (CFS) ? 7.8 
S (FT/FT) ? 0.0005 	 CROSS-SECTION POINTS 

DIST ELEV COEFF 

RESULTS 

0 
0 
12.5 
12.5 

102.00 
100.51 
100.30 

.016 

.016 

.016 

.016 99.80 
Y=  100.33 FT 14 99.92 .016 
A=  9.83 SF 46.5 100.57 .016 
P=  48.39 FT 79 99.92 .016 
V=  0.79 FPS 80.5 99.80 .016 
F=  0.31 SUB-CRITICAL FLOW 80.5 100.30 .016 

96 100.56 .016 
96 102.00 .016 
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Typical Backwater Curve 
Owens Street, Initial Conditions 
3/15/00 

The following attachments piesent a typical 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 ft/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,Q OR S) ? Y 	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 

O 101.00.016 	68 	101.00.016 
O 98.80 .016 

RESULTS 	 12 	98.60 .016 
:================ 	 12 	98.10' .016 
Y= 	98.71 FT 	 13.5 98.22 .016 
Am 	14.09 SF 	 34 	98.63 .016 
12= 	58.27 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 

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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SUPPLEMENTAL 
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./Teny Francois Blvd. 

(Initial and Final Conditions 12/01/00) 

and 

Weir Analysis at Overland Release Point 
Basin 1— Terry Francois Blvd. Release Point 

(Initial and Final Conditions 12/01/00) 

Weir Analysis at Overland Release Point 
Basin 5 — Round About Release Point 

(Initial Conditions 4/26/00) 

Prepared for : 

4 
GATE LLU S 

DECEMBER 1, 2000 



Water Surface Profile on Overland Release Route 
Basin 1 — Third St/North-South Common St/Terry Francois Blvd 

(Initial and Final Conditions, 12/01/00) 

The following 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: 

Plan view with the HEC-RAS stationing shown, used for both 
initia and final grades 
Initia Water Surface Profile as calculated by HEC-RAS. 
Initia Street Cross Section at HEC-RAS station 100. 
Initia Street Cross Section at HEC-RAS station 180. 
Initia Street Cross Section at HEC-RAS station 520. 
Initia Street Cross Section at HEC-RAS station 920. 
Initia Street Cross Section at HEC-RAS station 960. Note the 
water surface elevation at 99.07 
Initial Street Cross Section at HEC-RAS station 1000. This 
station was used to model the transition between North and 
South Common and r Street. 
Initial Street Cross Section at HEC-RAS station 1040 
Initial Street Cross Section at HEC-RAS station 1220 
Tabular information regarding the water surface profile for 
Initial Conditions 

Water Surface Profile as calculated by HEC-RAS. 
Street Cross Section at HEC-RAS station 100. 
Street Cross Section at HEC-RAS station 180. 
Street Cross Section at HEC-RAS station 520. 
Street Cross Section at HEC-RAS station 920. 

Fina Street Cross Section at HEC-RAS station 960. Note the 
water surface elevation at 998.35 
Fina Street Cross Section at HEC-RAS station 1000. This 
station was used to model the transition between North and 
South Common and 3rd Street. 

Sheet 1: 

Sheet 2: 
Sheet 3: 
Sheet 4: 
Sheet 5: 
Sheet 6: 
Sheet 7: 

Sheet 8: 

Sheet 9: 
Sheet 10: 
Sheet 11 & 12: 

Sheet 13: 
Sheet 14: 
Sheet 15: 
Sheet 16: 
Sheet 17: 
Sheet 18: 

Sheet 19: 

Fina 
Fina 
Fina 
Fina 
Fina 



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 Flow 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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Weir Analysis at Overland Release Point 
Basin 1 — Terry Francois Blvd. Release Point 

(Initial and Final Conditions, 12/01/00) 

The overland release weir analysis at Terry Francois Boulevard near South 
Commons Street follows. The east top of curb profile of Terry Francois 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 rd Street. The same is not true for the 
final conditions. 
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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 

[ 

Yeir Coefficient = 2.5 
Water level = 98.29; therefore adc -0.81 to weir higth (y) for first 320 feet section (starting at ele 99.1) 

to weir higth (y) for second170 feet section (starting at ele 98.3) Water level = 98.29; therefore adc -0.01 
Water level = 98.29; therefore adc -0.81 to 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**(3/2)  

Flow (cfs) versus Elevation 
x y Q Total Q 37.45 98.28 use to • of water ele at 98.30 

distance distance cfs 40.81 98.29 
(south most 320 foot len •th of curb) 44.35 98.3 

0 0 0 0 
5 0.017188 0 0 

10 0.034375 0 0 
15 0.051563 0 0 
20 0.06875 0 0 
25 0.085938 0 0 
30 0.103125 0 0 
35 0.120313 0 0 
40 0.1375 0 0 
45 0.154688 0 0 
50 0.171875 0 0 

0.189063 I 0 
0.20625 S 0 

• 0.223438 S 0 
0.240625 • 0 
0.257813 • 0 

0.275 I 0 
0.292188 I 0 

• 0.309375 I 0 
• 0.326563 • 0 

0.34375 • 0 
0.360938 0 0 
0.378125 • 0 
0.395313 • 0 

0.4125 0 
0.429688 • 0 
0.446875 a 0 
0.464063 0 

0.48125 • 0 
0.498438 a 0 
0.515625 • 0 
0.532813 • 0 

0.55 I 0 
• 0.567188 0 0 

0.584375 I 0 _  
175 0.601563 0 0 
180 0.61875 0 0 

■ ,... 185 0.635938 0 0 
190 0.653125 

11/29/00, 11:16 AM 
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195 0.670313 0 0 
200 0.6875 0 0 
205 0.704688 0 0 

a: -  210 0.721875 0 0 ( 	r 
215 0.739063 0 0 
220 0.75625 0 0 
225 0.773438 0 0 
230 0.790625 0 0 
235 0.807813 0 0 
240 0.825 0.022964 0.022964 
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 1.152271 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 0.422287 
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 0.15 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 
120 0.211765 1.132864 10.93463 _ 
125 0.220588 1.207984 12.14261 
130 0.229412 1.284695 13.4273 
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 
155 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 

11/29/00, 11:16 AM 	 WeirCic 	 001128iweir.xls 



11/29/00, 11:16 AM WeirClc 001128iv 

I I 1 
(north most 230 foot section of curb 

0 0 0 0 
5 0.017391 0 0 

10 0.034783 0 0 
15 0.052174 0 0 
20 0.069565 0 0 
25 0.086957 0 0 
30 0.104348 0 0 
35 0.121739 0 0 
40 0.13913 0 • 0 
45 0.156522 0 0 
50 0.173913 0 0 
55 0.191304 0 0 
60 0.208696 0 0 
65 0.226087 0 0 
70 0.243478 0 0 
75 0.26087 0 0 
80 0.278261 0 0 
85 0.295652 0 0 
90 0.313043 0 0 
95 0.330435 0 0 

100 0.347826 0 0 
105 0.365217 0 0 
110 0.382609 0 0 
115 0.4 0 0 
120 0.417391 0 0 
125 0.434783 0 0 
130 0.452174 0 0 
135 0.469565 0 0 
140 0.486957 0 0 
145 0.504348 0 0 
150 0.521739 0 0 , 
155 0.53913 0 0 
160 0.556522 0 0 
165 0.573913 0 0 
170 0.591304 0 0 
175 0.608696 0 0 
180 0.626087 0 0 
185 0.643478 #NUM! 0 
190 0.66087 #NUM! 0 
195 0.678261 #NUMI 0 
200 0.695652 #NUM! 0 
205 0.713043 #NUM! 0 
210 0.730435 #NUM! 0 
215 0.747826 #NUM! 0 
220 0.765217 #NUM! 0 
225 0.782609 #NUM! 0 
230 0.8 #NUM! 0 



Intersection of South Common Street and Terry Francois Boulevard 
Profile of East Curbline, Looking West from Bay, Final Conditions 
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Overland Flow (Weir Calculation) for Basin 1 at Release; Final Grades; 100-yr minus 5-yr = 40.10 CFS - 
12/1/00 

/Weir Coefficient = 2.5 
Water level = 98.17; therefore adc -0.83 to weir higth (y) for first 320 feet section (starting at ele 99.0) 
Water level = 98.17; therefore adc 0.17 to weir higth (y) for second170 feet section (constant at ele 98.0) 
Water level = 98.17; therefore adc -0.23 to 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) ' ■ 

Flow (cfs) versus Elevation 
x y Q Total Q 17.07 98.10 (use top of water ele at 98.20) 

distance distance cfs 33.96 98.15 
(south most 320 foot length of curb) 42.22 98.17 

0 0 #NUM! #NUM! 
5 0.015625 #NUMI #NUM! 56.28 98.2 

10 0.03125 #NUM! #NUM! 84.24 98.25 
15 0.046875 #NUM! #NUM! 
20 0.0625 #NUM! #NUMI 
25 0.078125 #NUM! #NUM! 
30 0.09375 #NUM! #NUM! 
35 0.109375 #NUMI #NUM! 
40 0.125 #NUM! #NUM! 
45 0.140625 #NUM! #NUM! 
50 0.15625 #NUM! #NUM! 
55 0.171875 #NUM! #NUM! 

) 
60 0.1875 #NUM! #NUM! 
65 0.203125 #NUM! #NUM! 
70 0.21875 #NUM! #NUM! 
75 0.234375 #NUM! #NUM! 
80 0.25 #NUM! #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 #NUM1 #NUM! 
120 0.375 #NUM! #NUM! 
125 0.390625 #NUM! #NUM! 
130 0.40625 #NUM! #NUM! 
135 0.421875 #NUM! #NUM! 
140 0.4375 #NUM! #NUM! 
145 0.453125 #NUMI #NUM! 
150 0.46875 #NUM! #NUM! 
155 0.484375 #NUM! #NUM! 
160 0.5 #NUM! #NUM! 
165 0.515625 #NUM! #NUM! 
170 0.53125 #NUM! #NUM! 
175 0.546875 #NUM! #NUM! 
180 0.5625 #NUM! #NUM! 
185 0.578125 #NUM! #NUM! 
190 0.59375 #NUM! #NUM! 
195 0.609375 #NUM! #NUM! 
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200 0.625 #NUM! #NUM! 
205 0.640625 #NUM! #NUM! 
210 0.65625 #NUM! #NUM! 
215 0.671875 #NUM! #NUM!  
220 0.6875 #NUM! #NUM! r 
225 0.703125 #NUM! #NUM! 
230 0.71875 #NUM! #NUM! 
235 0.734375 #NUM! #NUM!  
240 0.75 #NUM! #NUMI 
245 0.765625 #NUM! #NUM! 
250 0.78125 #NUM! #NUM! 
255 0.796875 #NUM! • #NUM! 
260 0.8125 #NUM! #NUM! 
265 0.828125 #NUM! 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 2.626955 
315 0.984375 0.758185 3.385141 
320 1 0.87616 4.2613 
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(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 48.761599 
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 0.87616 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 	 WeirCic 	 001128fweir.xls 



(north most 230 foot section of curb) • 

0 0 #NUM! #NUM! 
5 0.008696 #NUM! #NUM1 

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  
45 0.078261 #NUM1 • 	#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! #NUM! 
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! #NUM1 
125 0.217391 #NUM! #NUM! 
130 0.226087 #NUM! 0 ---- 
135 0.234783 0.004134 0.004134 )- 
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 2.492223 
200 0.347826 0.505559 2.997783  
205 0.356522 0.562546 3.560328 
210 0.365217 0.621525 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 1 

11/29/00, 11:21 AM 
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Weir Analysis at Overland Release Point 
Basin 5 — Round About Release Point 

(Itlitial 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; Initial Grades; 100-yr minus 5-yr = 58.2 CFS 
4/26/00 

) /eir Coefficient = 2.5 
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; therefore 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=2.5h**(3/2) 

. i Flow (cfs) versus Elevation 
x y Q Total Q 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 e 
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 

li 

I 

4/26/00, 8:56 PM 
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(south ) 
0 0 0 
5 0.025 0.049411 s 

i- 

. 40 0.2 1.118034 
45 0.225 1.334086 : 
50 0.25 1.5625 

65 0.325 

75 

'ust south of center 90 foot section of curb 

3.703704 ( 

50 0.055556 3.843457 38.49503 
42.40901 
46.39393 

• 0.072222 50.45023 
4.128088 54.57832 

• 4.200298 58.77862 
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 
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Overland Flow eir Calculation for Basin 6, North of Roundabout, Initial Grades; 100- r minus 5- r = 9.1 CFS 
04/26/00 
Weir Coefficient = 2.5 I I I 
Water level = 99.3; therefore add 0 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 
Water level = 99.3; therefore add 0.1 to weir higth (y) for third 110 feet section 

Total Q from all four top of curb weir sections equals: 24.15 CFS 
q=2.5h**(3/2) 

Elevation versus Flow 
x Y Q 	Total Q 99.10 0.00 CFS 

dittance distance cfs 992 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 
55 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 
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middle 110 foot 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 

4/26/00, 8:56 PM 
	

NofRA 	 000426oex.xls 



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 
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At Roundabout 
Elevation = 98.41 & Q -= 60 CFS 

Basins 3,4845 

- 

0 50 100 	150 200 	250 	300 350 

Elevation = 99.24 and Q =10 CFS 
99.3 

North of Roundabout — 9925 
Basin 6 

99.2 

99.15 

99.1 - 

99.05 

I 

0 

I 

50 	100 

I 	I 

150 

1 	I 

200 

I 

250 	300 	350 

I 	I 	I 	I 

400 

1 	1 



000426oex.xis 

Profile of West Curbline, Lookin from China Basin Channel 
Initial Conditions 
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