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Executive Summary

The East-West Connector (EWC) Project is locatetllameda County between
Interstate 880 (1-880) to the west and Mission Beatd/State Route 238 (SR 238) to the
east. The Project is 3.0 mi long and is locatetthénCities of Fremont and Union City.
The proposed EWC Project alignment would provideus-lane roadway from the
Mission Boulevard/State Route 238 (SR 238) andMbi@an Way Intersection to the
east, to Paseo Padre Parkway to the west. The EMdj€cPwould also widen both Paseo
Padre Parkway and Decoto Road from four to sixdane

The purpose of this study is to provide hydrolaand hydraulic analysis of the creeks in
the vicinity of the Project area, and to evaluaiteptial changes in flood hydrology and
hydraulics in relation to the proposed EWC Progeobadway and structure
improvements. The potential impacts associated thigHProject were analyzed, and
recommendations or alternative designs were prajpmsmitigate these impacts.

There are three waterway crossings within the Btdijmits of the EWC Project.
Alameda County Flood Control and Water Conservabatrict’'s (ACFC & WCD) Line
M Channel, Old Alameda Creek, and the Alameda CFHed Control Channel
(ACFCC). The proposed Project alignment would £©&l Alameda Creek at two
separate locations. The alignment also crosseA@ReCC east of the Paseo Padre
Parkway. In addition, the new alignment would intpaportion of the existing Line M
Channel.

The following are the hydraulic modifications idéed for this Project: 1) a new bridge
would be constructed over the ACFCC; 2) two newldes would be built over the Old
Alameda Creek Channel; 3) a new Line M DiversigeeRvould be constructed
connecting Old Alameda Creek and the Line M Chanfethe replacement of the
impacted section of the Line M Channel under the readway alignment with a new
culvert (approximately 1,100 ft of the Line M Cha&hmould be replaced by double 10-ft
by 5-ft box culverts); 5) the removal of existingténtion basins under the proposed
roadway alignment; 6) the installation of a new pustation for capturing and
discharging water from the depressed roadway seditd 7) new drainage systems and
modification or extensions of existing systems widug designed for the new roadway
alignment as well as for the widened city streets.

The new roadway alignment crosses a section dfitteeM Channel, which is identified
within the 100-year Federal Emergency Managemeeindg (FEMA) flood boundary.
The flooding along the Line M Channel may be causetlackwater effects from an
existing undersized channel. To help relieve thstig capacity issues that the Line M
Channel is experiencing, the City of Union City dahd ACFC & WCD entered into an
agreement, (through a Memorandum of Understandit@U]), for the construction of a
new Line M Diversion Pipe to bypass a portion & tlows from the existing Line M
Channel and discharge these flows into Old Alan@csek. In addition, the Pipe would
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be sized to collect flows from existing detentiasims impacted by the new EWC
Project alignment (MOU, 2004).

The additional flows from the new Line M Diversi®ipe and the two proposed bridges
over Old Alameda Creek would raise the existingawvatrface elevation (WSE) at Old
Alameda Creek by 1.04 ft. Because of the amplstiexg available volume in Old
Alameda Creek additional flow from the Line M Chahdiversion pipeline would

have minimal impact on the hydraulic capacity & tihannel. The 100 year WSE would
be contained within the channel, with ample freebdat least 15 ft) between 100-year
water surface elevation and channel banks. Therélagr gates at the downstream end of
the Old Alameda Creek that would help in regulabngubsiding any substantial
impacts on the hydrology and hydraulics of ACFC@ tluadded flows in the Old
Alameda Creek. Even with the use of the flap gadds,Alameda Creek has ample
capacity to store the proposed additional flowds Eapacity was formed because Old
Alameda Creek was part of the main flood carryihgrmel prior to the construction of
Alameda Flood Control Channel.

Based on the scour calculations performed at tebiwdge locations, there would be
approximately 16 ft of scour depth due to pier eodtraction at Bridge Location #1.
Whereas, there would be no scouring due to thegérad Bridge Location #2 as the
bridge abutments are not causing any obstructidhetdlow conveyance in the channel.

The proposed bridge over the ACFCC would raisentsier surface profile slightly, but
the 100-year WSE, as well as the Maximum Probaloled~MPF), would pass under the
proposed bridge. The ACFC & WCD recommends 1 fte¢board above the MPF for
the ACFCC; however, hydraulic analysis results stabthat this guideline was not met
for both the existing and proposed conditions. fiaximum pier scour depth for the
ACFCC bridge was calculated as 7.75 ft and thersdepth at the Abutment#1 (south of
new roadway) was calculated as 20.7 ft.

New drainage systems with new outfalls into Oldmdmla Creek would be designed per
Alameda County and Cities of Union City and Frem@riteria to accommodate the
runoff from the proposed new roadway alignmentistihg drainage facilities
throughout the EWC Project limits would be extendeglaced, repaired, and/or
improved as necessary to provide proper drainagehéincreased runoff of the widened
areas.

The objective of the drainage design is to limé tlesign WSEs and velocities to no
greater than the existing conditions, or to what loa handled by the existing conditions,
at the boundary of the EWC Project. In additioe, BWC Project’s design goal is to
maintain pre-construction storm water discharge$ldoy metering or detaining these
flows to pre-construction rates prior to dischai@e receiving water body. Although
there are diversions proposed for this Projeckedlthversions are proposed to enhance
and restore wetlands and habitats within Old Alaan@ceek as well as relieve existing
flooding issues along the Line M Channel.
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Acronyms

ACFC & WCD

ACFCC
ACHHM
ACTA
EIR/EIS
EWC
FEMA
FHWA
FIRM
FIS
HEC-RAS
HGL
MPF
NAVD
NGVD
PG&E
PSSC
RTP
UPPR
USACE
WSE

Alameda County Flood Control and Wat@m&ervation District
Alameda Creek Flood Control Channel
Alameda County Hydrology and Hydraulics Mahu
Alameda County Transportation Authority
Environmental Impact Report/ Environmermntapact Statement
East-West Connector

Federal Emergency Management Agency

Federal Highway Administration

Flood Insurance Rate Map (FIRM)

Flood Insurance Study (FIS)

Hydrologic Engineering Center-River AnagySystem
Hydraulic Grade Line

Maximum Probable Flood
North American Vertical Datum

National Geodetic Vertical Datum

Pacific Gas and Electric Company

Pacific States Steel Corporation

Bay Area’s Regional Transportation Plan

Union Pacific Railroad

United States Army Corps of Engineers

Water Surface Elevation
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1 GENERAL DESCRIPTION

1.1 Project Description

The EWC Project is located in Alameda County betwiegerstate 880 (1-880) to the
west and Mission Boulevard/State Route 238 (SR &B88)e east (Figure 1). The EWC
Project is 3.0 mi long and is located in the cibégremont and Union City. Both cities
are in the lower portion of the Alameda Creek W&lted. The overall objectives of the
EWC Project include:

e Provision of turn lanes on Mission Boulevard/SR #38a distance of
approximately 1,000 ft north and south of the MissBoulevard and Appian
Way Intersection.

e Constructing a new four-lane roadway from the sgetion of Appian Way and
Mission Boulevard to Alvarado-Niles Road.

e Reconstructing Alvarado-Niles Road to accommodagenew East-West
Connector roadway.

e Constructing new four-lane roadway from Alvaradt¢edliRoad to PaseoPadre
Parkway.

e Widening the Paseo Padre Parkway to six lanes fsberwood Way to Decoto
Road.

e Widening of Decoto Road to six lanes from PaseadRdrkway to Cabrillo
Drive.

Implementation of the above improvements will resul

Improved mobility and congestion relief.

Reduced travel time for commuters.

Additional access to constructed and planned pigjec

Improved emergency response by decreasing lodat tcangestion.
Reduced congestion-related accidents.

1.2 Project Hydraulic Modifications

The following are the major hydraulic modificatioidentified for the EWC Project:

e A new bridge constructed over the Alameda CreebkdriGontrol Channel
(ACFCC).

e Two new bridges built over the Old Alameda Creek.

e A new Line M Diversion Pipe constructed connecting Old Alameda Creek and
the Zone 5 Line M Channel.

e Replacement of the impacted section of the Line Mrel under the new
roadway alignment with a new culvert.

e Removal of existing detention basins along the pseg new roadway alignment.
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e Installation of a new pump station for capturingl @scharging water from the
depressed roadway section.

e An on-site storm drain system designed for the abgnment.

¢ Modifications to storm drains on Decoto Road anse®dPadre Parkway.

1.3 Purpose of Study

The purposes of this study are: to provide hydriolagd hydraulic analysis for water
ways in the vicinity of the Project area; to proptiydraulic modifications and design for
the bridges, culverts and pump stations; and ttuat@potential changes in flood
hydrology and hydraulics in relation to the progbB&VC Project and structure
improvements. The potential impacts associated th&Project were analyzed in the
study, and recommendations or alternative desigme wroposed to mitigate these
impacts.

1.4 Project History

In the 1960s, Caltrans formulated a long term pdaprovide a parallel route to [-880.
This included the construction of a freeway, comiyoeferred to as the “Hayward
Bypass” (Bypass) to connect Mission Boulevard 580. The Bypass would have its
northern terminus at I-580, and would connect teditin Boulevard/SR 238 at Industrial
Parkway. As a companion project, Caltrans proptsedalign State Route 84 (SR 84) as
a six-lane freeway from Mission Boulevard near AppWay to the 1-880/Decoto Road
Interchange in the Cities of Fremont and Union GR@tgltrans preserved the right-of~way
(R/W) along the proposed SR 84 alignment corridwat thhe Route 84 Realignment
Project was included in the Bay Area’s Regionalnpmrtation Plan (RTP).

By the 1980s, the traffic congestion increased ath b-880 and the East-West travel
corridors in the general area including Decoto R&atalta Boulevard, Thornton
Avenue, and Mowry Avenue. The congestion was exokttt significantly worsen as a
result of projected growth in Fremont, Union Citydahe surrounding areas. In the
1980s, funding became available and environmetudies for both projects
commenced. Both projects encountered significacdllopposition, which prolonged the
environmental review processes. In 2002, Caltradstlle FHWA completed a final
combined Environmental Impact Report/Environmehtadact Statement (EIR/EIS) for
the Route 84 Realignment Project. However, the oheectt was not certified due to
continued local opposition over the alignment l@raand its potential to result in
environmental impacts to the surrounding commusitéd the same time, Caltrans
decided not to proceed with the project.

In order to address the projected and on-goinfjdredngestion problems in the SR 84
area, the Alameda County Transportation Autho®gTA) assumed the lead agency
role for the Route 84 Realignment Project. Upomi@mssg the lead, ACTA worked with
the City of Fremont, City of Union City, and locammunity members and
organizations to redefine the purpose of the Pr@gad to develop alternative alignment
options. A conceptual alternative, which was desigd along Decoto Road to Alvarado-
Niles Road to the historic parkway alignment to $% Boulevard, was analyzed in
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early 2004. However, this alternative was fountdeainacceptable. Two additional
conceptual alternatives were considered, “Optioar! “Option 4/6.” Through further
preliminary design, environmental constraints stadind community input, Option 2
was developed further and became the proposedcpadignment. In general, the
proposed EWC Project alignment would provide a feaw-lane roadway from the
Mission Boulevard/SR 238 and Appian Way Intersectia the east, to Paseo Padre
Parkway on the west, and widening of both PaseoeFRarkway and Decoto Road to six
lanes.

1.5 Description of Creek Crossings

The proposed Project alignment would cross Old AldanCreek at two separate
locations (shown as Bridge Location #1 and Bridgedtion #2 in Figure 3). The
alignment also crosses the ACFCC east of the FRaeéiee Parkway (see Figure 3). The
creek crossings would be constructed as two sepeoaicrete bridges supported by
abutments and/or intermediate piers. The chanonsbkarg would be constructed as a slab
bridge supported by two piers at Bridge Locatiorefitl as clear span at Bridge Location
#2. The new alignment would also pass over the Mr@hannel. Approximately 1,100

ft of the Line M Channel would be replaced by deubd-ft by 5-ft box culverts.
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Figure 1. Location Map
Source: United States Geological Survey
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1.6 Geographical References

= U.S. Geological Survey, Union City, CA Quadrang@urrent as of 1994)
= U.S. Geological Survey, Fremont, CA Quadranglenfént as of 1994)

1.7 Climate

The rainy season for the study area generally dstbatween October $%nd April

15" however, most flooding occurs from December tgtoMarch (Caltrans, 2003). The
mean annual precipitation for the Project are&i$ in. (see Figure 5). The major
drainage basin in the Project area is Alameda Cvéatlershed, which is the largest
watershed in the Southern San Francisco Bay Relyaining nearly 700 mi2.

KEY

PACIFIG

OCEAN

Miles

Figure 4. Designation of Rainy Seasons
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Project Site
(Mean Annual
Precipitation is between
16inand 17 in)

ALAMEDA COUNTY FLOOD CONTROL DATE: MAY 2003
AND MEAN ANNUAL PRECIPITATION
WATER CONSERVATION DISTRICT (VALUES 1N CHES) ATTACHMENT-6

Figure 5. Mean Annual Precipitation Map for Alameda County

Source: Alameda County Flood Control and Watergeoration District

1.8 Traffic

Traffic data recorded in 2006 was obtained fronti@as (2006) for the following roadways
within the Project limits:

Decoto Road

Paseo Padre Parkway
Fremont Boulevard
Mission Boulevard

Table 1. Traffic Volume of Local Streets within theProject Limits

Location Description ADT
Decoto Road 210,000
Fremont Boulevar 206,00(
Thornton Road/ Paseo Padre Parkway 67,000
Mission Boulevard 12600

(Caltrans, 2006)
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2 FLOODPLAIN RISK ASSESSMENT

2.1 Federal Emergency Management Agency Data

The new roadway alignment crosses Line M Channeigiwis identified within the 100-
year flood boundary. The Federal Emergency Managefgency (FEMA) Flood
Insurance Report Map (FIRM), community panel Nun@00140010 C, shows a
floodplain area southwest of Mission Boulevard (Beggire 6). The Line M Channel bed
and sides are mainly unlined with earthen embanksn@mable 2 lists peak discharge,
drainage area, and water surface elevation (WS&jreal from the FEMA Flood
Insurance Study (FIS) report. The channel drai8 ini? of residential areas and
surrounding local streets, including Mission Boaliel:

Table 2. FEMA FIS Hydraulic Data Line M Channel

100-Year Peak Drainage  Vater
. Surface
Reach Discharge Area : Source
; Elevation
cfs mi2
ft
Line M Channel FEMA FIS ;
(800 ft upstream of Union City
Southern Pacific 520 1.53 46.9 Vertical datum : ft
Railroad NGVD

2.2 Description of Flood Sources

According to FEMA FIS, the principle flooding preloh in the vicinity of the Project site

is caused by sheet flow and interior drainage. sitet flooding events could occur very
frequently. Figure 6 shows the 100-year floodpfamthe Line M Channel. The flooding

along the Line M Channel is likely caused by thistaxg undersized channel.

Due to the frequent flooding events in the 195@%%land 1958 particularly) along the
Alameda Creek, the Alameda Creek Flood Controldetoyas initiated in the mid-1960s
by the United States Army Corp of Engineers (USAGHH was completed in the mid-
1970s. The natural channel bottom of the creelbbas modified with desiltation and
slurry sills for evenly distributed flows. Chanrsébpes were provided with riprap for
erosion control. Also, levees were built on botlesiof the channel in low lying areas to
provide protection against flows in excess of 1@a@ry However, there are no levees
within the EWC Project limits.

2.3 Map of Floodplain

The floodplain associated with Line M Channel witkhe study area is shown in the two
main flood plain zones mapped for the Line M (sigife 6) [Zone X (light purple) and
Zone-AH (dark purple)]. Based on FEMA'’s descripti@one X shows the areas above
the base flood or above the 500-year flood, withimal to moderate flood hazard.
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Zone AH is areas with shallow flooding. Zone AEaware within the base flood, a flood
having a 1% chance of being equaled or exceedandyirgiven year (100-year storm
event).

For ACFCC, flow appears to be confined within tiaaks on both sides shown in Figure
6, as documented in the FIS report.

2.4 Traffic Interruptions for Base Flood (Q 190

The FEMA Flood Insurance Rate Map (FIRM) (see Agjrer) illustrates existing
floodplains within the Project area. Figure 6 sholat if no improvements are proposed
to the Line M Channel, the EWC roadway has themni@kto be inundated. However,
based on the hydraulic calculations (see Secti®); #affic interruptions due to a 100-
year flood event would not be present becauseddeway elevations are higher than the
100-year WSE at the crossing. Hydraulic improvem@nbposed in this Project would
also help in alleviating flooding in the nearbydbstreets.
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= s L]

NG FLOODPLAIN FOR

LINE M CHANNEL |

4 i

NOT TO SCALE

Figure 6. Map of Floodplai

Source: FEMA FIRM, Google Earth and T.Y. Lin Intational
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2.5 Impacts on Natural and Beneficial Floodplain Values

Natural and beneficial floodplain values shall uda#, but are not limited to: fish,
wildlife, plants, open space, natural beauty, ddierstudy, outdoor recreation,
agriculture, aquaculture, forestry, natural moderadf floods, water quality
maintenance, and groundwater recharge.

Impacts on natural and beneficial floodplain valuese assessed by evaluating the area
of potential impacts to USACE wetlands, delinedigdCF Jones and Stokes (Jones and
Stokes, 2008). Designated wetland areas identifi¢de vicinity of the Project site were
not within the FEMA delineated floodplain areasotiier natural and beneficial uses.
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3 HYDROLOGY

The following section describes the hydrologic gsisl for the drainage areas involved in
the Project. The design discharges for differeainciels are estimated from different
sources such as: FEMA FIS, as-builts from Alamedart®y Flood Control and Water
Conservation District (ACFC & WCD) and USACE. Disege from the local tracts is
calculated using Alameda County’s hydrologic criemlhe following section describes
the hydrologic condition of the Project site fropstream to downstream.

3.1 LineM

The Line M Channel is located within the FEMA stuadga as shown in Figure 6. For the
existing condition, the total watershed area flayvimto the Line M Channel upstream of
the Project site is 1.53 mi2 (FEMA, 2000). The M@+ discharge for the Line M
Channel upstream of the new roadway was obtaired fhe FEMA FIS Report as 520
cfs. Flows along the channel, at other nodes, wltained from USACE’'s HEC-1

model provided by ACFC & WCD, shown in the Figure Qub-Watershed Drainage
Nodes for Line M Channel

. Table 3 shows different flows obtained for thkeseng condition and for the proposed
condition with 260 cfs diverting upstream of th@ject.

Table 3. Summary of flows at different nodes in théine M Channel
Flow At Zone 5 Line M Node

MD (FP
MA | MB | MC | MD | Storage)] ME | MF | MG | MH

Scenario (cfs)
Existing Flows 549 | 522| 893 1198 720 815 987 1074449p

Proposed EWC Condition- with

RCB under proposed roadway
and 260 cfs diverted to 84-96 in.

Bifurcation Pipe (minus FP-2,
FP-3, Ch-2) 549 | 294| 672 986 704 833 1002 1083 11165

*FP: Flood-Plain Storage
**Ch: Channel Storage
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. |[Flow Nodes for Line M Channel , . R \

NGT TGO SCALE

Figure 9. Sub-Watershed Drainage Nodes for Line MChannel

In the past, with growing development along theeLih Channel, measures were
adopted to minimize impacts to the channel. Redem¢lopments include projects within
the PG&E site, Harrison and McKesson Propertiesntbome areas in the Pacific States
Steel Corporation (PSSC) site, the business paxk iarthe site, and Eleventh Street.
These developments were built in the watershediboting to Line M Channel.
WRECO, along with Mark Thomas and Co. and Rugg&seleAzar & Associates
(RJA), were responsible for performing hydrologiaahlysis for these new
developments. A basin called “New Basin” was desthto meter post-development
flows to pre-development flows. The design critersgd for the basin was the 15-year
storm event. This basin was constructed betweeonUPacific Railroad (UPRR)
company tracks and Green Street (see Figure 8pte excess runoff volume resulting
from developments in the nearby areas. This detefasin has total volume capacity of
approximately 46 ac-ft and 100-yr WSE of 34.2 winilaintaining a 4-ft freeboard. Tract
7504 discharges into this basin with a drainaga af@1 ac.
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There is a second existing detention and wetlatgaion basin (Basin-2C) northeast of
UPRR that also contributes flow to the Line M Chalniiracts discharging to this basin
are 6999, 7000 and part of the Seventh Streetalyaisystem, with a drainage area of
approximately 25 ac. Volume capacity for this basih3.5 ac-ft (based on personal
communication with Rohin Saleh of the ACFC & WCDand cover for all these tracts
is considered to be residential with landscaping.

The discharge (€o) for the tracts was calculated using the Ratidmethod:
Q=CiA (Equation 1)

Where:
Q = peak flow (cfs)
C = runoff coefficient
i = rainfall intensity (in./hr)
A = area (ac)

Ci=|08-(C+C9X 1—; (Equation 2)

—+In(i+1
e

Where:
Ci = Rainfall Intensity Factor
C= Basic runoff coefficient estimated from thedasover
Cs= Slope adjustment factor (zero for C>/=0.8 @wdrland Slope <1)
I = rainfall intensity (in./hr)

The slope adjustment factor is added to the basioff coefficient to determine the
composite runoff coefficient used in Equation leTitensity was estimated from the
Intensity Duration Charts for a 100-year event (Adala County Hydrology and
Hydraulics Manual [ACHHM]) with respect to the timé concentration. Time of
concentration was calculated as the sum of time fr@of to gutter, gutter flow time, and
pipe flow time for the longest storm drain systé&oof to gutter time was taken as 5 min.
(ACHHM, 2003). Gutter time was estimated as 0.50.rfar the estimated longitudinal
gutter slope of 0.005% (as-built Tract 7405, peofheet 6). Pipe flow was calculated for
the longest system as 8.5 min.(

Table 6). Adding all the times given, the timecofhcentration was calculated to be 14
min.
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Table 4. Time through longest pipe system for TracT405

Station Station Manning’s | Hydraulic | V=(1.486*(R"2/3)
Street Begin End LF | Slope| Pipe Size | Pipe Size n Radius *(SM1/2))/n Pipe Time
ft/ft in. ft ft ft/sec min
Silver Street 1800 2200
200 | 0.002 15 1.2 0.012 0.31 2.55 1.31
96 | 0.002 18 15 0.012 0.37 2.88 0.56
0.001
133 5 24 2.0 0.012 0.50 3.02 0.73
Nickel Street 100 800 0.00
0.001
46 5 24 2.0 0.012 0.50 3.02 0.25
149 | 0.001 30 2.5 0.012 0.62 2.86 0.87
323 | 0.001 30 2.5 0.012 0.62 2.86 1.88
80 | 0.001 30 2.5 0.012 0.62 2.86 0.47
92 | 0.001 30 2.5 0.012 0.62 2.86 0.54
Gold Street 1500 1600 0.00
0.00
170 | 0.001 30 2.5 0.012 0.62 2.86 0.99
Gold to
Outfall 0.00
15 | 0.001 42 3.5 0.012 0.87 3.58 0.07
39 | 0.00% 42 3.5 0.012 0.87 3.58 0.18
119 | 0.001 42 3.5 0.012 0.87 3.58 0.55
112 | 0.043 42 3.5 0.012 0.87 23.49 0.08
1574 8.47
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For the post development of the EWC Project, fircggposed to divert half of Line M
Channel's 100-year flow to a new Diversion PipeefBfiore, 260 cfs is expected to flow
through the existing Line M Channel in the propoBedject conditions. The culvert
would be sized to accommodate flows from the twistgrg detention basins, as well as
half of the flow from the Line M Channel. TractsOB4 7000 and 6999, originally
flowing to the detention basins, would be divertethe proposed Diversion Pipe. The
total 100-year flow expected through the culve@5¢ cfs (see Figure 8).

Table 5. Discharge (100-year) calculations for th&racts flowing into the detention basins

For Tract 7405

C= 0.59

Length of the longest pipe=  1574.00 ft
Total Tc= 13.98 min

Intensity at Tc= 2.73 in./hr

Area (Tract 7405) =  21.08Acres
C (Composite)= 0.65

Ci= 0.06

Q= 37.5 cfs

Total Q from the above tract contributing to thee¥Basin"= 37.5 cfs

Similarly, Q for the “Basin 2C” (contributed frofiracts : 7000, 6999 and from Seventh Street)
was calculated 45 cfs

Total Q to the Line M Diversion Pipe(Q100)%*(Line M Q100) + 37.43 cfs+45 cfs)=342.5 cfs

3.2 Old Alameda Creek

The Old Alameda Creek Channel traverses the Prsigcfrom the southeast to
northwest. Old Alameda Creek’s discharges are osen of discharges from the Line
N-12 Channel and from the drainage systems of kwaats 4060 and 3908 (shown in
Figure 7). Line N-12 Channel is contained in a ®4eircular pipe and discharges into
Old Alameda Creek. The 100-year storm evenbd@ischarge for the channel is
estimated as 129 cfs based on the as-builts (ACREZCGD, Zone 5, CB-602, 1979). The
discharges (o) for the two tracts were calculated using the Ratidtethod (Equation
1). For calculation purposes, it is assumed thadffurom tracts 4060 and 3908 enters
Old Alameda Creek between the two proposed crossiitdp the new roadway.

Time of concentration was calculated as the sutmed from roof to gutter, gutter flow
time, and pipe flow time for the longest storm draystem. Roof to gutter time was
taken as 5 min. (ACHHM, 2003). Gutter time wasreated as 0.70 min. for the assumed
longitudinal gutter slope of 0.005%. Pipe flow veadculated for the longest system as
8.19 min. (see
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Tables). Summing all the times, time of concentration wakulated as 13.89 min. As
the as-built information for these tracts was natilable, pipe slopes were assumed
based on the average slopes of the nearby tracts.

The flow from the two tracts was calculated as df81(see Table 7).

Table 6. Pipe flow calculations for Tracts 4060

Hydraulic

Slope | Pipe| Pipe Radius | V=(1.486*(R*2| Pipe

LF (S) | Size| Size| n (R) 13)*(S"1/2))in | Time

ft ft/ft in ft ft min
525.581| 0.002 15| 1.2 0.012 0.31 2.55 3.43
176 | 0.002| 18| 1.5 0.01p 0.37 2.88 1.02
619.509| 0.001% 21| 1.7 0.012 0.44 2.76 3.74

Total | 1321.09 8.19

Table 7. Discharge Calculations for Tracts 4060 an@908 for Old Alameda Creek

Total Tc= 13.98

min

Intensity at Tc=2.74 (Alameda Hydrology and Hydraulics
in./hr Manual,2003)

Area= 59.32 acres

C= 0.59

Ci= 0.06

C (Composite) = 0.65

Q= 105.81 cfs

Once the Line M Diversion Pipe is constructed,tttal flow in Old Alameda Creek, as
measured between the creek crossings, would bé e sum of flows from Line N-
12, local tracts 4060 and 3908, and the Line M Bhom Pipe. The total 100-year flow
through the Old Alameda Creek for the proposed itimmd is estimated to be 604 cfs.
The flow from the diversion pipe would be routeddlol Alameda Creek through a new
wetland basin proposed along the creek betweenr)uakes Drive and the creek’s over
bank.
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There are recharge ponds upstream of the creekwith East Bay Regional Quarry
Lakes Park, which were not considered to be cartin any flows to Old Alameda
Creek (Personal communication with Rohin Saleh, YAGP May, 2008).

3.3 Alameda Creek Flood Control Channel

Historically, Alameda Creek has been a major soafd®oding. Since Alameda County
Flood Control was found, waterways in the area H@en altered to reduce flooding
impacts in the area. The construction of the Alaan€ceek Flood Control Project began
in 1965 by USACE, and was completed in 1973. Pmggect was undertaken because
frequent flooding events produced overflow of Alala€reek in 1952 and 1955. Some
of the modifications included: riprap on channelpgs and desiltation and slurry sills for
even distribution of flow. Along with in-channel provements, levees were built on both
sides of the creek to protect low-lying areas fitadal inundation and to improve the
channel capacity to transmit 100-year flow. Alamé&daek’s Watershed covers an area
of approximately 695 mi2 (Alameda County Water Bast 2004). The Maximum
Probable Flood (MPF) estimated from USACE as-buslts2,000 cfs.
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Figure 9. Old Alameda Creek and ACFCC with respecto the EWC Project Alignment.
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A summary of the existing design discharges forthinee creeks in the vicinity of the
Project is determined from different sources. T&blists the existing design discharges
associated with these creeks.

Table 8. Summary of Existing Design Discharges fdt00-year storm event for the channels

Peak
Reach Discharge Source
(cfs)
Line M Channel ( 800 ft ) .
upstream of Southern 520 100-year row.Cl;EMA FIS, Union
Pacific Railroad y
ACECC 52.000 MPF flow from as built : USACE
1967
Old Alameda Creek 240 Sum of 100-year flows from Line M,

Line N-12 channel

A new drainage system would be constructed to cdoiad convey the additional
discharge from the new roadway.
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Table 9. Summary of Proposed Flows for Different Reurrence Intervals

Fraction Q Q Q direct
Total Q Fraction Q | going to Line | Detention Q Q from Tracts Q
Recurrenceg LineM staying in | M diversion New- Detention Line M Q 4060 and | Old Alameda
Interval (cfs) Line M pipe Basin | Basin 2-C| diversion Pipe| Line N12 3908 Creek
(years) u/s EWC (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
1D)=2)+(3) 2) 3 4) ®) (6)=(3)+(4)+(5) () (8) (9)=(6)+(1)+(8)
2 227 113 113 16 20 149 52 46 252
5 292 146 146 21 25 193 67 59 325
10 347 174 174 25 30 229 80 71 385
15 371 186 186 27 32 244 92 75 412
25 419 210 210 30 36 276 104 85 465
100 520 260 260 37 45 342 129 106 577
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3.4 Roadway Drainage

The EWC Project is comprised of new roadway sestioew bridges, and widening of
existing city streets. New drainage systems wéWw outfalls into Old Alameda Creek
would be proposed within the proposed new roadvign@ent. Existing drainage
systems within these areas would need to be mddfieextended to accommodate the
proposed widened roadway and to maintain existraghdge patterns.

Preliminary drainage systems were laid out aloegeBWC Project based on plans,
profiles and typical cross-sections provided by TiiY International (See Figure 7 and
Figure 8). Inlets were generally located at thve fwints, flips, as well as upstream and
downstream of bridge decks. Approximately 22 aofdbe shed area would be added
through new roadway. All new drainage systems waalde to accommodate the
increased flow from the additional impervious areas

In the design phase, the drainage design criterithe EWC Project generally would be
based on procedures presented in the Alameda Céiydiplogy and Hydraulics
Manual (ACFC & WCD, June 2003). Both Cities follomainly ACFC & WCD'’s
criteria. The final on-site hydrology calculatioies the EWC Project should utilize the
Rational Method to predict storm water runoff. Ralhintensities should be obtained
from Attachment 9 of the Alameda County Hydrologyg a&dydraulics Manual. As per
ACFC & WCD's criteria, drainage areas less tharaéi@s are considered secondary
facilities and all secondary facilities are des@jf@ a 10-year recurrence interval.
However, City of Union City uses recurrence inténfa25 years for the design of
drainage facilities (Phone communication with Eeginng Division, City of Union City:
08/21/2008). In addition, The City of Union Citggommends a minimum time of
concentration of 10 min for paved areas.

For storm drains discharging into the proposedtiation basins, WSE in the infiltration
basin systems would be used as the design tail wxteliminary watersheds have been
delineated for post-construction condition (Appertd).
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4  HYDRAULIC ANALYSIS

The following section describes the hydraulic asslgonducted to guide the design of
hydraulic structures involved in this Project. Tamalysis is the basis of determining
bridge openings required to convey the MPF thrabghACFCC, and determining
culverts sizes to convey 100-year storm event fldwsugh the Line M Channel and the
proposed Line M Diversion Pipe. Hydraulic Analysiarts from the downstream end of
the Project, at the ACFCC, and continues upstream.

4.1 Alameda Creek Flood Control Channel

The hydraulic analysis for the ACFCC involved anglard step, backwater calculation
using the USACE’'s HEC-RAS computer program to pteviiow characteristics such as
water surface profiles and flow velocities. Twceattatives were provided by TY Lin
International, as shown in and . The existing @ (no bridge), and proposed
condition (7-Span Slab Bridge), were modeled usegHEC-RAS computer program.

Eleven cross-sections, distributed over a 1,25€&th of the ACFCC in the vicinity of
the Project site, were obtained from surveys predidy TY Lin International. The
upstream control was established using cross sectiom the ACFC & WD'’s Study for
the Decommission of the Rubber Dam, No. 2. Therditsgam control was set as the
normal depth with USACE’s design bed slope of Q68X ft/ft. Manning’s ‘n’ values
were 0.035 for the banks, 0.03 for the low flow i, and 0.04 for the terraces inside
the channel. These values were used in the hydnawoldel to estimate energy losses in
the flow due to friction. The MPF flow rate of BP0 cfs (obtained from the USACE as-
built plan “Local Protection Works-Coastal Plaira®bf Improvements”) was used in the
model (USACE, 1967). The pier widths were doubtethe model to take into account
potential debris blockage. Expansion and contvaatoefficients used to represent the
existing channel were 0.3 and 0.1, and, for th@@sed bridge, 0.5 and 0.3, respectively.

The existing elevation for MPF in ACFCC at the pyegd bridge site is 44.06 ft. The
design criteria for the flood control channel sugigd by the ACFC & WCD is the MPF
with 1 ft of freeboard (Existing elevation plustlof freeboard is 45.21 ft). The existing
top of the channel banks is approximately 46 t& 46. The cross section at the location
of the bridge for the existing condition is showigufe 10. Shown in the Figure 11 is a
cross section on the upstream face of the bridge.
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The water surface shown is the MPF. The MPF eilmvas 44.86 ft (NAVD). Note that
part of the bridge structure is below the WSE efMPPF. The proposed bridge passes the
MPF with the proposed condition, though the MPFEs AUt of freeboard would be

slightly above the bridge’s soffit near the southabutment.

A comparison of these results is shown in the Table

Table 10. Hydraulic Summary of Results at the Propsed Bridge Site

MPF Elevation Vel. Vel. Downstream
Case at the Upstream| Upstream .Face (ft/s)
Face (ft NAVD) | Face (ft/s)
Existing 44.0¢ 10.41 10.3¢
Proposec (2x pier width' 44.8¢ 9.9 10.3¢

The proposed bridges would increase the upstreaer warface. The flow velocities
would be slightly decreased for Alternative 1 amckéased for Alternative 2. It is
estimated that this change would extend as faregust as the ACWD’s Rubber Dam,
No. 2.

Generally, with the two proposed bridge designradtgves, the MPF is contained within
the existing channel banks (46 and 46.5 ft). Tltefreeboard criteria suggested by the
ACFC & WCD cannot be obtained with the proposeddpistructures. However, the
proposed bridge would have an insignificant inceesasWSE in comparison to the
existing condition.

4.2 Old Alameda Creek

For the existing condition, hydraulic analysis @ld Alameda Creek was performed
using the HEC-RAS computer program. 100-year floasing from the Line N-12
channel and from the two local tracts 4060 and 386& used (see Figure 7). The
channel geometry was provided by ACFC & WCD anditidge geometry was based
on the roadway profile provided by T.Y. Lin Intetimeal on December 27, 2007. The
Manning'’s ‘n’ of 0.04 for compacted soils was usethe equation. The analysis
involved standard step backwater calculations wih tail WSE scenarios:

e WSE of 28.3 ft NAVD, based on a 10-year estimatisdiéhrge of 5000 cfs in
ACFCC. A 10-year design criterion for the tail eaelevation was determined
from USACE’s Table of Frequencies for Coincider@aturrence. The selected
frequency is based on the approximated waterstedratio for the ACFCC to
the Old Alameda of 1,000:1. There are existing tlates at the outfall pipes
from Old Alameda Creek to the ACFCC. This conditioay occur in the
absence or failure of these existing flap gates.

e WSE of 24.36 ft NAVD at the top of the pipe (1916@t the bottom of the pipe +
48 in. pipe + 2.7 ft for datum shift from NGVD toA\D), from As-Builts (U.S.
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Army Engineer District, 1973). This condition asasithe existing flap gates are
closed.

The water surface profiles in Old Alameda Creekbioth alternatives show that, based
on the 100-year event design criteria, the flowoistained within the existing channel
banks and there is enough freeboard (approximatefy) available along the complete
length of the creek (Figure 12 and Figure 14).

The 2006 Memorandum of Understanding (MOU) propasg@sovements in the Line M
Channel to handle the storm water during the peaknsevents. This agreement between
ACFC & WCD and the City of Union City, also propds& new diversion pipe with
adequate capacity to convey excess flows from the M channel to Old Alameda
Creek (Appendix C). In addition, the hydraulic asseé8 performed shows that Old
Alameda Creek has ample capacity to accommodaigoadd flows. As proposed in the
MOU, a new Diversion Pipe system is proposed cammgthe Line M Channel (just
upstream of the intersection of the new East-West€ctor and the Line M Channel) to
Old Alameda Creek. This new Diversion Pipe systeuld ease the capacity
constraints of the existing Line M Channel. Basadhe model results, diversion flow
from the Diversion Pipe to the Creek would raise WASE in the creek by 1.04 ft for the
tail water elevation scenario of 24.36 and by GtXar the tail water elevation scenario
of 28.3. Even with this increase, the hydraulicdgréine (HGL) for Old Alameda Creek
is well contained with ample freeboard of at lIeEstt between the water surface and the
creek banks.

There are flap gates at the downstream end of kthé\fdmeda Creek that would help in
regulating or subsiding any substantial impactshenhydrology and hydraulics of
ACFCC due to added flows in the tributary creekeewith the use of the flap gates,
Old Alameda Creek has ample capacity to store thpgsed additional flows. This
capacity was formed because Old Alameda Creek adopthe main flood carrying
channel prior to the construction of Alameda Fl&@wuhtrol Channel.
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Figure 13. Existing water surface profile for the d Alameda Creek at WS=28.3ft
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4.3 Line M

A HEC-RAS model was developed for the Line M Chdrfimeanalyzing the channel
hydraulics for a 100-year flow event. The flows wihan Table3 were used in the
analysis. Geometry data for the channel was proMyethe ACFC & WCD, and the
geometry for the existing culverts was determinmednfthe as-builts (Mark Thomas,
2006) and existing HEC-2 model (also provided byR&C& WCD). For the existing
100-year flows, Figure 18 illustrates that the wateface profile is higher than the
channel banks. The FIS study also confirms flooghraplems for the Line M Channel
(see Figure 6). In an effort to reduce the existiogding problems in the Line M
Channel, half of the 100-year flow (i.e., 260 afss proposed to be diverted to a new
culvert. Figure 16 shows the water surface prd@ilehe proposed condition with
existing flows and with 260 cfs diverted upstreafthe project site. Partially diverting
flow would lower the WSE by 2.4 ft.

The new roadway alignment would impact approxinyaiel 15 ft of the Line M

Channel. This channel section would be replacetivbybox culverts (10-ft span by 5-ft
height), as shown in Figure 19. Hydraulic analggithe Line M Channel using the
proposed double box culverts showed that the HGlthe flow of 260 cfs is contained
within the channel at the Project site with lesnth foot of freeboard. With the existing
flows the site would be inundated with high prolisbevents such as a 25-year event.
The diversion of 260 cfs would significantly lowttie WSE, thus improving the capacity
issues of the existing condition for flows withfdifent recurrence intervals (10- to 100-
year).

Expansion and contraction coefficients used toesgmt the proposed double box
culverts were 1 and 0.75 respectively. As a coadzie approach, a Manning’s n was
assumed to be 0.018 to account for surface rouglofescast-in-place culvert.
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4.4 Line M Diversion Pipe

The Line M Diversion Pipe is proposed as a divergigpe, per MOU, to relieve the
existing flooding in the Line M Channel. In additi as previously mentioned, the
proposed new roadway alignment would impact thetexj detention basins. Therefore,
the runoff from the local tracts would also needéancluded in the new Diversion Pipe
(see Figure 8). Two alternatives for the Diverdiipe were evaluated:

e Alternative 1 is to divert full flow i.e. 520 cfs84 cfs through this new
culvert to Old Alameda Creek (i.e., flow determirfemin FEMA FIS report
plus excess flow generated by removed detentiondé@dew Bain and Baisn
2-Q))

e Alternative 2 is to divert partial flow from Line Ii@hannel to Old Alameda
Creek. In this case, a design criterion is to padsof the 100-year flow (260
cfs) plus the flow from the two detention basing ¢8s) to Old Alameda
Creek
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Various scenarios were tested for these alterratigeng different culvert types (box and
pipe), sizes (6 ft to 9 ft), upstream inverts (4tf45 ft), slopes (0.15% to 0.6%), etc.
Also potential conflicts with existing utilitiesygundwater depths, and upstream and
downstream WSE were considered during the hydraunltysis.

Alternative 2 was selected, and the culvert systenfiguration for the selected
alternative is shown in Figure 21. A drop in thpgsystem profile, at Sta-27+51 (see
Figure 20.), would be included to achieve the mummclearance of 5 ft between the
crown of the culvert and base of the railway tra@kBRR, 1990). The downstream
invert elevation was set to 28 ft NAVD. The diverspipe would outfall into the
proposed wetland mitigation site. The normal degtthe downstream end was assumed
as a boundary condition for the hydraulics simolagi

Based on multiple hydraulic iterations, considetogh upstream and downstream
conditions, the pipe size selected for the culwexs 96 in. 8ft ) from Sta: 0+00 to Sta:
22+50. For the culvert upstream of Sta: 22+50pipe size selected was 84 in. (7 ft).
There is an existing Union Sanitary District’s sarny sewer pipe (whose invert is at
32.73 NAVD) that crosses the diversion pipe at $1a:13. In order to avoid any
potential cross-contamination with this sanitaryweeline, it is proposed to double
contain this pipe using steel sheeting. Proposedffgrade for the segments of the
culvert proposed under the roadway were estimatad the roadway profile, provided
by T.Y. Lin International for the off-site segmeiatisthe culvert. Top of grade was
approximated based on the existing contour dataggments outside the roadway
grading plan.

March 2009 35



Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Table 11. Summary Table for Hydraulic Parameters fo Line M Diversion Pipe

Station | Pipe Ave. Full Pipe Inv Inv Pipe | Manning's | HGL- | HGL- [ Critical | Minor
u/s Size | Velocity | Capacity | Length | Ele up | Ele dn | Slope n u/s d/s Depth Loss
(in) | (ft/s) (cfs) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft)
2+18.5 96 8.26 365.13 2185  28.35 28 0.16 0.018 1634 34.51 4.57 0.33
7+19.8 96 7.97 352.88 501.8 29.p 28.45 0.15 0.018 4.833| 35.59 4.57 0.15
11+10.3| 96 7.93 354.62 390.5 29.89 29.8 0.15 0.013 35|73 .313q 4.57 0.15
12+23.3] 96 6.82 347.94 110 30.05 29.89 0.15 0.017 42165 8 42. 4.57 0.26
15+51.7] 96 6.82 352.4 328.4  30.59 30.1 0.1 0.013 43)06 533. 4.57 0.14
18+07.5| 96 6.82 351.63 255.8 30.98 30.6 0.15 0.013 43|66 .0344 4.57 0.11
22+50.9] 96 6.07 441.84| 443.4  32.04 31 0.2B 0.013 4429  844(7 4.31 0.1
27+51.0| 84 7.93 347.6 500.1] 33.62 32.14 0.3 0.013 44188 0246. 4.47 0.15
33+41.8| 84 6.76 347.76 590.4 38.3f 36.692 0.8 0.013 46{43 4147 4.12 0.11
38+57.6] 84 6.76 348 515.8 40 38.4Y 0.3 0.013 47.52 4837 12 4f 0.71
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4.5 Roadway Drainage

Hydraulic and hydrological analysis was performedthe new roadway drainage system
during the 50 % design phase, to analyze the dgpaicthe storm drainage system. The
25-year rainfall frequency was used for the desifjthe on-site drainage facilities. For
the depressed section of the new roadway, a 50rgedall frequency was used per City
of Union City’s recommendation. The hydrology angdtaulic design for the Project
was based on the criteria presented in ACPWA's iigeying Design Guidelines and
ACHHM general criteria. Based on their criteriag tininimum pipe size for the storm
drain system should be 18 in. The proposed lodgial drainage pipes should be
installed atleast 6 feet from the face of the ciMianholes should be placed along main
longitudinal drainage pipe at the correspondingetinbcations. Maximum spacing
between manholes should not be greater than 40@irfimum and maximum velocities
for closed conduits should be 3 ft/sec and 10 dtisspectively. Minimum slope for
drainage pipes should be 0.0007 ft/ft. The hydrolagsign calculations for the Project
utilized the Rational Method to predict storm watenoff. The runoff coefficient (C)
value in the hydrology calculations were 0.9 fdrpelved areas and 0.6 to 0.8 for the
unpaved areas (ACHHM).

Pipe sizes were calculated using the Hydra floovr8tSewer 2008 computer program.
Preliminary layout and calculations for the dramdacilities are covered in Appendix E.
Manning’s n value was considered as 0.013 fohallgroposed systems assuming
smooth interior pipes. The drainage inlets wereguaat the most efficient locations
considering the outfall and sag locations. Thei#etgreliminary inlet capacity
calculations are included in Appendix F. The methsed for these calculations were
based on the FHWA Hydraulic Engineering Circulaniber 22 (HEC-22) Publication
for Highway Pavement Drainage. Preliminary pavensaftulations (Appendix G) were
used to determine the longitudinal slope of thelwsy and the cross-slopes of the
shoulders. These pavement calculations were basdteaoadway profile, typical
sections and super elevation diagram provided NyLlnh International.

Since the Project would result in the creation ofethan one acre of impervious area,
the Project is required to consider hydromodifizatmitigation to address increases in
flow from impervious areas. Three basins are pregat the site along with TreeWells
for hydromodification mitigation. (Appendix-1Basins were designed at the locations
where there was enough area available along theoaway within the Project R/W.
The basins were sized using Bay Area Hydrology M@BaHM).

The preliminary construction cost for the propodeginage improvements is anticipated
to be $18 million. Contingency and mobilization tesuld be added to the overall total
project cost and is not considered in the drairage estimate shown in Appendix J.
These costs are based on unit costs frol2®0& Contract Cost DatéCaltrans, 2007) .
Pump station is proposed for the depressed seatithie new roadway (Drainage plan
DSS-19). Pump capacity and rates would follow CAIANS design standards. Per
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CALTRANS Standards, the required minimum storageme would be as the flow
volume for the 2-year, 20-minute storm.

5  SCOUR ANALYSIS

WRECO performed scour analysis on the bridges atdeations (Bridge Location #1
and Bridge Location#2) in Old Alameda Creek andidge over the ACFCC for the
structural stability of the proposed bridges. Boeur criteria used to evaluate the
preliminary design of the bridge was the Federghiiay Administration Hydraulic
Engineering Circular 18 (HEC-18valuating Scour at Bridgg$-ourth Edition).

5.1 Design Criteria

The design storm used for estimating the bridgeistay the bridges over Old Alameda
Creek was the 100-year design storm. For the ACRMFFE, event was used in the scour
analysis. USACE’'s HEC-RAS model was used to estrtfad existing and proposed
conditions with the bridges. The cross-sectionsveett along the creek using the survey
data provided by T.Y.Lin International. The bridggometry and pier locations were
based on the Bridge General Plans, also provided Yy in International.

5.2 Existing Channel Bed

The channel bed material was assumed to be firkelssed on the communication with
Parikh Consultants. Since the boring informatiors wat available at this timeggfor
the channel is assumed to be 0.00164 ft (0.05mm).

5.3 Long-Term Bed Elevation Change

Channel bed elevation may fluctuate over time @salt of changes in local sediment
transport capacity and availability. When more setit is supplied by watershed erosion
and upstream channel flow than can be transpootzdly, the channel bed aggrades and
when the sediment transport exceeds the supply,dennel degrades. Only channel
degradation is considered for the purposes of amajyscour.

The long-term bed elevation change is anticipabtdaetnegligible because of the shallow
slopes of Old Alameda Creek, low velocities (1 & &s) and highly vegetated reaches.
Also, at the downstream end of the creek (at tiiéleence with ACFCC), there are flap
gates that would function as a grade control stirecand hence would reduce the
potential of any channel instabilities leading baucnel degradation.

Long term bed elevation change was assessed f&fGRE€C by comparing the existing
survey cross-sectional geometry to that of the A8tB'S USACE (1967) at the same
station location. Channel aggradation seemed fwréelent along the channel stretch of
the proposed project. The example cross-sectishas/n in Figure 18. Even though the
deposited sediments have not significantly redubedvidth of the channel, it has
impacted the grade of the channel and has shifiethalweg more towards south.
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Figure 18. Cross-sections at the ACFCC bridge lotian (USACE (1967) and Existing survey)

5.4 Contraction Scour

Contraction scour occurs when the flow area ofeast at flood stage is reduced, either
by a natural contraction of the stream channelyaa bridge. It also occurs when
overbank flow is forced back to the channel by waglembankments at the approaches
to a bridge. From the continuity equation, a deseda flow area results in an increase in
average velocity and bed shear stress throughotfiteaction. Hence, there is an increase
in erosive forces in the contraction section, amdenbed material is removed from the
contracted reach than is transported into the réHul increase in transport of bed
material from the reach lowers the natural bedatlen. As the bed elevation is lowered,
the flow area increases and thus the velocity aedrsstress decrease until relative
equilibrium is reached; i.e., the quantity of bedtenial that is transported into the reach
is equal to that removed from the reach, or thegbesdr stress is decreased to a value
such that no sediment is transported out of thehre@ontraction scour, in a natural
channel or at a bridge crossing, involves remoYahaterial from the bed across all or
most of the channel width (FHWA 2001).
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At the Bridge Location #1, the approach velocitgeeded the critical velocity for the
entraining sediment, therefore, live bed contracsoour is expected across the bridge
waterway. A modified version of Laursen’s 1960 d@erawas used for estimating the
contraction scour and is written as:

y Q 6/7 W Ky
2 2 1

ool - B Es Yo =Yo= Yo
AEVNINE

Where:

ys= Average contraction scour depth (ft)

y» = Average depth in the contracted section (ft)

y1= Average depth in the upstream main channel (ft)
Yo = Existing depth in the contracted channel befeoris(ft)
Q1= Flow in the upstream channel transporting sedir(eg)
Q2= Flow in the contracted channel (cfs)

W, = Bottom width of the upstream main channel (ft)
W, = Bottom width of the contracted channel (ft)

ki = exponent determined from shear velocity andviabcity

The computed contraction depth for the proposetberdesign at Bridge Location #1 is
2.08 ft.

At the Bridge Location #2, the approach velocityswalculated to be less than the
critical sediment velocity. For this condition, @ewvater contraction is more probable at
the bridge waterway section, therefore, The Lauespration given below was used for
estimating scour for this bridge:

, 7
YZ_{£} Ys =YY,

;/SWZ
Where:
ys= Average contraction scour depth (ft)
y» = Average depth in the contracted section (ft)
Yo = Existing depth in the contracted channel befeoris(ft)
Q= Flow through the bridge (cfs)
W = Bottom width of the contracted channel (it)
ky=0.0077 (in English units)

The computed contraction depth based on the alsuetion for proposed Bridge
Location #2 is negligible because the proposedjerabes not introduce any obstruction
that would contract the conveyance of the existimgnnel for the 100-year storm event.

For the ACFCC, contraction scour was calculateloetd.70 ft. Since the average channel
velocity was greater than the permissible velooitjhe sediment, live bed contraction
scour was considered for this bridge.
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5.5 Pier Scour

Pier scour is a localized phenomenon and is caogéice erosive force exerted by the
high velocity vortex at the upstream face of ther ppeterminant factors for the pier
scour are hydraulics characteristics such as flelwoity and flow depth, width and shape
of the pier, angle of attack of the flow with respt the pier axis and bed material
characteristics. There are a total of four pierdvim parallel bridges proposed at Bridge
Location #1. The General Plan (Figure 19) showgpt®tioning of the piers with respect
to the bridges. All the four piers are oval shapsith dimensions of 8.5 ft x17 ft. As a
conservative approach, these piers were assunediocular with a diameter of 17 ft
and angle of attack at the pier face (17 ft) wassittered to be zero. Flow depth and
velocity were obtained from the hydraulic analygisults using HEC-RAS. The
Colorado State University (CSU) equation was useddlculating maximum scour
depth and can be written as:

065
Ys 2.0K1K2K3K{3} F,%®
Y, A

Where:

ys= Pier scour depth (ft)

y1= Flow depth directly upstream of the pier (ft)

K, = Correction factor for pier nose shape

K, = Correction factor for angle of attack of flow

K3 = Correction factor for bed condition

K4 = Correction factor for armoring by bed materiaksi
a= Pier width (ft)

F1= Froud number directly upstream of the pier

The maximum pier scour calculated based on theeabquation is 13.62 ft at the Old
Alameda Bridge Location #1. The proposed bridg@ldtAlameda Bridge Location #2
would be a single-span bridge and would not hages@nd thus, no pier scour was
calculated. The maximum scour at the ACFCC bridgespwas calculated as 7.72 ft.

5.6 Abutment Scour

Scour occurs at bridge abutments when abutmentsrabdnkments obstruct flow. The
obstruction to flow forms a horizontal vortex tlsédrts at the upstream end of the
abutment and runs along the toe of the abutmentasmutical vortex at the downstream
end of the abutment.

Since the water surface in the Old Alameda Creakél is below the abutment edges,
and the spacing between the abutments did not eanysebstruction to the flow,
abutment scour was not considered for both bridgations. Scour would occur at one of
the abutments (Abutment#1) of the ACFCC. Scourldéptthe abutment was calculated
using Froehlich's Live Bed Abutment Scour Equatestimated to be 20.62 ft.
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5.7 Total Scour

The total estimated scour will be the sum of thegleerm bed change, contraction scour,
and local abutment scour. The total scour deptheatwo Old Alameda Creek bridge
locations are shown in Table 12 and for ACFCC ®nghin Table 13

Table 12. Scour Summary for the Old Alameda CreeBridges

Water Surface Pier Pier
Elevation atthe Average Station Scour Contraction Total
Bridge Left/ upstream face Velocity  (per Depth Scour Scour
Location # Right (ft) (ft/sec) GP) (ft) (ft) (ft)
1 left 25.29 3.25 1.54
23+85 10.85 12.4
25+50 12.45 14
1 Right 25.15 2.93 2.08
22+15 13.62 15.7
23+80 11.27 13.35
2 NA 26.85 1.37 NA NA 0 0
Table 13. Scour Summary for the ACFCC Bridge
Bridge Local | Contraction él’otal
. cour
Location component Scour Scour
Left Abutment
Left Overbank #1 20.62 1.70 | 22.32
Channe Pier #. 7.41 1.7C 9.11
Pier #! 7.7¢% 1.7¢ 9.44
Pier #: 7.72 1.70 9.41
Pier #5 7.55 1.70 9.25
Pier #t 7.6 1.7¢ 9.2¢
Pier #7 6.90 1.70 8.60
: Right Abutment
Right Overbank 48 0.00 170 | 1.70

5.8 Scour Protection Recommendations

The foundation piles of the new piers should Istalfed below the estimated scour
depths to withstand the erosive force generatethdylow velocity. Scour
countermeasures are not proposed at the bridgedosa
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6 DISCUSSION AND RECOMMENDATIONS

The new East-West Connector alignment would crdSB@C once, and would cross Old
Alameda Creek at two other locations to the eaBtasieo Padre Parkway. Preliminary
hydraulic analyses were performed on both channels.

A new 7-span bridge crossing is proposed at ACFefposed condition was evaluated
and compared to the existing conditions with nddpi The proposed structure would
reduce the flow conveyance area and would potgntafiect the water surface profile
upstream of the bridge, which is unavoidable. Titmgpsed bridge can pass the 100-year
design flow of 31,000 cfs with more than 1 ft cddboard. However, it cannot pass the
USACE’s MPF of 52,000 cfs with the required freatth The ACFCC has adequate
capacity to convey both the 100-year and MPF. groposed new bridge would have
only a very slight increase to the water profilel anvery small change to the flow
velocity. Therefore, the proposed bridge would hawensignificant impact to the

existing flow conveyance.

The existing Old Alameda Creek is currently reaggwiunoff from two local tracts and
Zone 5’s Line N-12. The upstream groundwater neghbasins do not contribute flows
to this stretch of Old Alameda Creek in the vigiroff the crossing of the East-West
Connector. The existing 100-year flow for Old Akata Creek is 250 cfs. With the
proposed Diversion from Zone 5’s Line M and rurfodim local residential
developments (Tract 7405), the additional runoth¢éodischarged to Old Alameda Creek
would be 342.5 cfs. This additional flow would lzeited via a proposed wetland site
along the northern (upstream) stretch of the chaallitional flow from the Line M
Diversion Pipe would have minimal impact to the tagdic capacity of the channel and
would be contained within the channel, with at ielaf of freeboard. In addition the
added discharge could be used to enhance thengx@td Alameda Creek habitat and
restore more riparian habitat to mitigate the wetlanpacts from the proposed EWC
Project.

The diversion pipe for Line M was proposed basetheragreement between ACFC &
WCD and Union City to help address the floodingiessof the existing Line M Channel,
and to mitigate additional discharge produced hy impacted detention basins due to
the construction of the project. This diversiongysed to convey flows from Line M to
Old Alameda Creek is proposed to be a 96-in. piple a&ssmooth interior.

The existing Line M has flooding problems due te tlapacity constraints in the channel
downstream of the East-West Connector alignmenth ¥ke implementation of the new
Diversion Pipe, part of the flow would be divertedOld Alameda Creek. With this
diversion, flooding would be relieved in the vitinof the Project site, and thus, is an
improvement over the existing condition. Also, appmately 1,100 ft of the Line M
Channel would be replaced by double box culver@sfi(by 5 ft) for the flow conveyance
in the impacted Line M Channel under the new rdeghiment.
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With the proposed diversion pipe from Zone 5 Line&Cllannel and runoff from local
residential developments (Tracts 7405, 6999, 70@0part of 7th Street), the additional
runoff to be discharged to Old Alameda Creek wdndB42 cfs. Additional flow from
the Line M Channel diversion pipeline would havenimal impact on the hydraulic
capacity of the channel and would be containediwitiie channel, with ample freeboard
between 100-year water surface elevation and chaan&s.

New drainage systems with new outfalls into Oldméala Creek would be proposed for
the EWC Project to accommodate the proposed neswaaalignment. The new
drainage system would be designed mainly for a2 gtorm event. At the depressed
location, both proposed drainage and pump storagddameet 50-year storm event
condition. Existing drainage facilities throughthe EWC Project limits, would be
extended, replaced, repaired, and/or improved esssary to provide proper drainage for
the increase runoff of the widened areas.

The objective of the drainage design is to limé tlesign WSEs and velocities to no
greater than the existing conditions, or to what loa handled by the existing conditions,
at the boundary of the EWC Project. In additioe, BWC Project’s design goal is to
maintain pre-construction storm water discharger$ltoy metering or detaining these
flows to pre-construction rates prior to dischai@a receiving water body.
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Detention basin near 11" Street

Pump Station next to Detention basin near 11"

04/08/2008

" 04/08/2008

Street and Green Street

June 2008
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Pipe from the pump station to detention basin

A 427 Qutfall into the detention basin from Tract 7405.

"04/08/2008

04/08/2008

June 2008
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A

Line M Channel near Chesapeake Drive looking towards rail road an Green Street.

June 2008
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Upstream side of three cross culverts connectmg Old Alameda Creek and Alameda Creek
Flood Control Channel.
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Upstream side of three cross culverts connecting Old Alameda Creek and Alameda Creek
Flood Control Channel.

bl Ak

e

Alameda Creek Flood Control Channel.
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Ak 3 , 1 S ». \

Control Channel

Flap gées on the downstream side of three cross culverts in Alameda Creek Flood

June 2008
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nther pictue of flap gates on the downsea side of three cross culverts -
Creek Flood Control Channel

o

lamda

Flap gates on the downstream side of three cross culverts in Alameda Creek Flood
Control Channel, taken from Paseo Padre Pkwy
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JOINT AGREEMENT
Between City of Union City and Alameda County Flood Control
and Water Conservation District
State of California
For
The Specific Infrastructure Improvements for a Detention Basin and
Construction of a Box Culvert at the 11" Street Crossing
and Zone 5 Line M Flood Control Channel

1. This Joint Agr?f-ment (hereinafter “the Agreement”) is made and entered
into on the _{} ™day of __play . 2004 between the City of Union City,
hereinafter referred to as "Citd‘ and the Alameda County Flood Control
and Water Conservation District, hereinafter referred to as “District”. The
Agreement is made for purpose of jointly submitting an application to the
Economic Development Administration (EDA), United States Department
of Commerce, for a Public Works and Development Facilities grant in the
amount of $3,190,589.

The City and the District are requesting financial assistance from the EDA
to construct certain improvements related to the City's infrastructure
construction project (herein also “the project”) including a detention basin
that will detain storm water during peak storms and to enable the vacant
land to be developed and to convert a portion of the District's Zone 5 Line
M flood control channel into a box culvert. The Line M channel that would
be boxed is located between the now vacant PG&E and PSSC properties.
The existing Line M channel has a concrete lined bottom and sides and
earthen slopes. For geotechnical purposes, the District requires 20-foot
setbacks from the Line M channel. Boxing the portion of the Line M
channel between the PSSC and PG&E properties, will alleviate the need
for the 20-foot setback and enable the development of new economic
enterprises by increasing the amount of developable land on the PG&E
property. The top of the box would be landscaped, thereby improving the
aesthetics of the development and creating a useable pedestrian and
bicycle path.

The project involves the upgrade and drainage capacity enhancement, to
ensure the effective new mixed-use development of 87 acres of remediated
“brownsfield” land, with the objective of expanding the economic base of
Union City and creating new higher paying jobs.

2. The City Community Redevelopment Agency is under contract to purchase
the portion of the PSSC property where the detention basin will be
constructed. Upon acceptance of the drainage improvements by the City
and the District, the City will assume responsibility for the ownership and




Joint Agreement, Page 2

maintenance of the detention basin and all the improvements to be made on
top of the box culvert {including but not limited to landscaping, roadway
pavement, pedestrian and bicycle pathways) for the entirety of its usefut life.
The District holds the easement for the Line M channel, and will assume
responsibility for the ownership and maintenance of the box culvert structure,
including clearing siltation and debris to maintain the flow capacity
throughout the entirety of its useful life. In the event that there is any
subsequent change in governmental maintenance and operation, the EDA
shall be so informed.

The parties to the Agreement, the City and the District, hereby agree
jointly and separately as follows:

a. The requirements set forth in the Public Works Application forms, Pre-
application and Application, and all applicable exhibits to these forms.

b. The Award documents which include:

(1) The Financial Assistance Award.

(2) The ED-508 Budget accompanying the Award.

(3) The Special Award Conditions and Standard Terms and Conditions
for Public Works and Development Facilities accompanying the
Award.

{4) The EDA publication, Requirements for Approved Construction
Projects, which is sent to Recipients after EDA receives an
executed original Award.

c. The provisions of the United States Statutes codified in the United States
Code and EDA regulations codified in the Code of Federal Regulations
(CFR) and any Federal Register announcements applicable to EDA
Pubtic Works projects.

The parties to the Agreement understand that they will be bounded jointly
and separately by the application forms and award documents that they have
executed and the applicable statutes and regulations as provided in the
Agreement, and that the two parties to the Agreement agree to each submit
the following applicaton material with original  signatures:

A front page Application (SF-424).

Assurances, (two separate forms)

A Civil Rights Status Report (if necessary).

Form ED-612, "Current and Projected Employee Data" (Items 1-4, 8
and 9 completed)
e. Drug-Free Workplace and Lobbying Certificate.

ooow
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State the responsibilities of the parties in the administration of the grant by
setting forth:

C.

a. The City wﬂ! be responsible for filing EDA project reports.
b.

The City will be responsible for the receipt and distribution of grant
funds and filing EDA financial reports.

The City will be responsible for the design of Line M to the District's
standards and procurement of applicable regulatory agency permits.

. The City will be responsible for the bidding, award and

management of ail construction contract(s).

The City will be responsible for all the costs associated with the
construction of the drainage improvements.

The District will have no responsibility for the administration or
reporting for the grant, or any costs associated with the
drainage improvements, except for review of construction
documents and the maintenance of the box culvert.

INDEMNITY PROVISIONS:

The City agrees to defend, indemnify, and hold harmiess the
District, their board of supervisors, their officers, predecessors,
successors, assignees, agents, employees, representatives,
attorneys, and all persons acting by, through, under or in
concert with any of them, and each of them from any and all
acts, claims, losses, damages, liabilities or expenses, including
reasonable attorney fees incurred in the defense thereof, by
whomever asserted arising out of or in any way connected with
the project or the City's performance under this Joint Agreement
{collectively “Liabilities”), including but not limited to Liabilities
for soil contamination or remediation. The only exceptions to
the City's duty to defend, mdemnify and hold harmless under
this provision are:

For those Liabilities arising solely from the negligence or wiliful
misconduct of the District.

. For those Liabilities arising from the District's maintenance of

the box culvert.
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IN WITNESS WHEREOQF, the parties hereto have executed this agreement as
part of the day and year first above written.

Alameda County Flood Control and City of Union City
Water Conservation District

By: Céb%/ éz/’/ﬁ’—— By: % GK&EM}"‘/ |

DANIEL WOLDESENBET, Ph.D., P.E., LARRY GHEEVES,
COUNTY ENGINEER City Manager
ASSISTANT DIRECTOR OF

PUBLIC WORKS .

Aoproved as to Form

RlC%WiNNIE County Counsel
By l <ﬁ'L\/




AGREEMENT BETWEEN
ALAMEDA COUNTY FLOOD CONTROL AND
WATER CONSERVATION DISTRICT (DISTRICT)
AND
CITY OF UNION CITY

TO FUND CASTRO VALLEY CREEK DAY-LIGHTING AS A MITIGATION FOR
ZONE 5 LINE M CULVERTING IN UNION CITY

-

REC}'E%LS

ud

This funding AGREEMENT is made this _—+Zday of 8; 2006, in the City of
Union City , State of California, by and between the City of Union City, hereinafter referred to as
“City” and the Alameda County Flood Control and Water Conservation District hereinafter
referred to as “District” a political subdivision of the State of California for City to provide
funding for the project located at Zone 2 Line J in Castro Valley as mitigation for impacts
associated with a City project at Zone S line M in Union City. City and District hereby agree as
follows:

Whereas the Project would daylight approximately 300 linear feet of culverted section of
Zone 2 Line ] (Castro Valley Creek) between Castro Valley Boulevard to the north and
Norbridge Avenue to the south, hereinafter refer to as the “Project”; and.

Whereas The Project is on a District owned and maintained flood control facility designated
Zone 2 Line J (Castro Valley Creek) portions of which have been culverted and located
adjacent and westerly of a County General Services Administration (GSA) owned property
that is to be used for a public library scheduled for construction in the summer of 2007; and

Whereas this portion of Zone 2 Line J currently flows through a 6-foot high by 12-foot wide
concrete box culvert designed to convey a 25-year storm event and to allow surface
conveyance over the culvert during a larger storm event which extends from Norbridge
Avenue to about 300 feet upstream. The remaining 1000-foot section upstream beyond the
culvert to Castro Valley Boulevard is a natural earthen reconstructed channel; and

Whereas the City, has a job creation development project (“development”) in Union City
that involves culverting 700 linear feet of an existing District Flood Control facility, Line M
in District Zone 5 as part of its office and high density housing development of the adjacent
parcels in compliance to Court order; and

Whereas such development would permanently result in 700 linear feet (.23 acres) impact to
US and State waters under federal and State environmental laws resulting in a need to
provide compensatory mitigation to offset the impacts; and

Whereas the City has sought District’s assistance to mitigate the development impacts by
removing an existing 300-foot culvert and restoring and enhancing an approximately 900-
foot section of Line J (Castro Valley Creek) between Norbridge Avenue to the south and
Castro Valley Boulevard to the North; and
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Whereas the project will include planting of native vegetation acceptable to regulatory
agencies as identified in conceptual plan and described in the mitigation and monitoring plan
for the project; and

Whereas the purpose of this Agreement is to provide a mechanism for the City to satisfy
their development impact mitigation requirement as an adequate mitigation upon which
certification/permits would be issued, and as discussed in the Mitigated Negative Declaration
for the Zone 5 Line M development project and in this agreement.

NOW THEREFORE in consideration of promises and acts described herein, the parties
agree as follows:

SECTION 1
DEFINITIONS:

1. Project is defined as all activities associated with removal, reconstruction of Line J and
maintenance and monitoring requirements to satisfy the mitigation requirements of the
City’s actions on Zone 5 line M in Union City. (Attachment A)

3. Implementation of the project shall begin no later than the Summer of 2007.

4. The City’s development project (on Zone 5 Line M channel) involves removing 490 LF
of concrete-lined open channel between the Union Pacific Railroad (UPRR) tracks (Niles
subdivision) and the UPRR tract (Oakland subdivision) and replacing it with a reinforced
concrete box culvert that is under design. The culvert would consist of two sections, a
300-foot length upstream of the 11" Street crossing (built in 2004) and a 190-foot length
downstream of the crossing to the existing double 8-foot diameter reinforced concrete
pipe (RCP) under the UPRR (Oakland subdivision) track, resulting in a box culvert of
700 LF total. At the downstream section, a 300-foot transition will be provided from the
proposed box culvert to the existing double 8-foot diameter RCP.

In addition, the City will construct an adequate drainage system that will carry street run-
off that will bypass the District’s existing facilities.

The Development (in The City of Unton City) resulted in permanent impacts to 700
linear feet (.23 acres) of Waters of The US /state requiring a compensatory mitigation.

SECTION I
DISTRICT AGREES:

1. To acquire right of way (permanent and temporary easements if necessary) for the project
implementation; and

2. To make the project available to the City as a mitigation site for the impacts of their
Development project in the city of Union City; and



10.

11.

12.

13.

. To undertake the design, demolishing, reconstruction and enhancement of the restored

creek based on hydrological data, need for sediment transport through the system and
appropriate erosion and deposition patterns to ensure maximum stream function. The
day-lighted creek will continue to provide flood protection at or above current capacity
while increasing the functional values of the creek along the project reach; and

To Revise the draft conceptual plan, prepare final design, construction design plans, bid
packages and award the project for the culvert day-lighting; and

. To Provide labor, material, tools and equipment for the project, including advertising,

award, contract administration, surveying, engineering, and other resources including
material acceptance sampling and testing, construction staking and survey, and staff for
satisfactory completion of the project; and

To obtain all local, state and federal approvals and permits for construction of the project;
and

To prepare Mitigation and Monitoring Plan and submit Regulatory Agency Permit
Applications (Army Corps, RWQCB and DFG) for the project; and

To assume ali the maintenance and monitoring responsibilities of the project per
Regulatory Agency permit conditions of the project; and

To follow Economic Development Administration Award No. 07-01-0553 procedures
including EDA staff review of design, documentation of competitive bidding for
construction, and signage.

Provide signage during construction crediting the Community Redevelopment Agency of
the City of Union City for financing the day lighting project.

The District will pay for the cost of installing an oversize pipe with adequate capacity to
convey excess storm flows from the Line M Channel to Old Alameda Creek and will
accept a maintenance easement from the City.

The District agrees that City’s future M Street right-of-way in the development can co-
exist with the Line M easement.



SECTION 111

CITY OF UNION CITY AGREES:

1.

To cause the construction and maintenance of a street drainage system and pumping
facility in the Development to carry the flows underneath the highway (which highway)
and install an adequate drainage system as part of the Local Roadway Improvement
Option 2 project (Attachment B).

To grant the District a permanent easement to maintain the Line M bypass structure near
the future Local Roadway Improvements Option 2.

To provide not to “Exceed funds” in the amount of $500.000 in an escrow account for the
construction cost of the Line J day-lighting project; and

To implement all other Best Management Practices (BMPs) and other declarations
described in City’s Mitigated Negative Declaration for the Development and any other
regulatory agency permit conditions for the Development; and

. Notwithstanding anything to the contrary herein, the District shall not, without prior

consent from the City, settle any claim which does not include as an unconditional term
thereof, a release of CITY from all liability in connection therewith and a dismissal with
prejudice of such suit, claim action or proceedings.

SECTION IV

IT IS MUTUALLY AGREED TO AS FOLLOWS:

A. Indemnity Provisions

1.

The City agrees to defend, indemnify, and hold harmless the District (with legal counsel
reasonably acceptable to the District), its Board of Supervisors, its predecessors,
successors, assignees, agents, departments, officials, representatives, employees and all
persons acting by, through, under or in concert with any of them, and each of them
(collectively “District Indemnitees™) from any and all acts, claims, liabilities and losses
by whomever asserted, arising out of City’s performance under this Agreement except
those arising by reason of the sole negligence or willful misconduct of the District
Indemnitees.

The District agrees to defend, indemnify, and hold harmless the City, its council
members, its predecessors, successors, assignees, agents, departments, officials,



representatives, employees and all persons acting by, through, under or in concert with
any of them, and each of them (collectively “City Indemnitees”) from any and all acts,
claims, liabilities and losses by whomever asserted, arising out of District’s performance
under this Agreement except those arising by reason of the sole negligence or willful
misconduct of the City Indemnitees.

B. Employer/Employee Relationship

No relationship of employer and employee is created by this Agreement, it being understood
that City and District shall act hereunder independently of one another; and that personnel
employed or contracted by the City shall not have any claim under this Agreement or
otherwise against District for seniority, vacation time, vacation pay, sick leave, personal time
off, overtime, health insurance, medical care, hospital care, retirement benefits, Social
Security, disability, Workers' Compensation, or unemployment insurance benefits, civil
service protection, or employee benefits of any kind; that City shall be solely liable for and
obligated to pay directly all applicable taxes, including, but not limited to, Federal and State
income taxes, and in connection therewith City shall indemnify and hold District harmless
from any and all liability which City may incur because of City’s failure to pay such taxes;
that City does, by this Agreement, agree to perform his/her said work and functions at all
times in strict accordance with currently approved methods and practices in his/her field and
that the sole interest of District is to ensure that said service shall be performed and rendered
in a competent, efficient, timely and satisfactory manner and in accordance with the
standards required by the agency concerned.

Personnel employed or contracted by the District shall not have any claim under this
Agreement or otherwise against City for seniority, vacation time, vacation pay, sick leave,
personal time off, overtime, health insurance, medical care, hospital care, retirement benefits,
Social Security, disability, Workers' Compensation, or unemployment insurance benefits,
civil service protection, or employee benefits of any kind; District shall be solely liable for
and obligated to pay directly all applicable taxes, including, but not limited to, Federal and
State income taxes, and in connection therewith District shall indemnify and hold City
harmless from any and all liability which District may incur because of District’s failure to
pay such taxes; that District does, by this Agreement; agree to perform his/her said work and
functions at all times in strict accordance with currently approved methods and practices in
his/her field and that the sole interest of City is to ensure that said setvice shall be performed
and rendered in a competent, efficient, timely and satisfactory manner and in accordance
with the standards required by the agency concerned.

C. Amendments

If, during the term of this Agreement it becomes necessary to amend or add to the terms and
conditions of this Agreement, such amendments or additions shall be approved by the
governing boards of District and City. However, any specific interpretations of the
provisions of this Agreement, may be made by and between District and City by means of a
memorandum of understanding jointly executed by the Directors of Public Works of District
and City, or by equivalent officials, and such memorandum or memoranda shall be deemed
incorporated herein and be deemed of equal force and effect with any of the terms and
conditions contained herein.



D. Conformity With Law and Safety

District and City shall each observe and comply with all applicable laws, ordinances, codes
and regulations of governmental agencies, including federal, state, municipal and local
governing bodies having jurisdiction over the scope of services or any part hereof, including
all provisions of the California Occupational Safety and Health Act, and all federal, state,
municipal and local safety regulations. All services performed by each party to this
Agreement must be in accordance with these laws, ordinances, codes, and regulations.

E. Term of Agreement.

The parties in this Agreement agree to work together in the spirit of cooperation and good
faith and shall use their best efforts to accomplish the particular obligations set forth herein.
Wherever and whenever mutual agreement is provided for in this Agreement, no party shall
unreasonably withhold their approval.

In the event of any disagreement concerning the interpretation or implementation of this
Agreement, the parties shall make good faith efforts to resolve their differences, which
efforts may include utilizing non-binding arbitration, with costs to be borne equally by the
two contracting parties. Each party shall bear its own attorneys’ fees and costs. {This term is
very flexible when it comes to the parties’ options in time of dispute. Non-binding
arbitration is not required by this term. This is fine as long as you are aware that the other
party may elect to take you to court instead of arbitrating]

F. Insurance/Self Insurance

District and City are self-insured as to any questions under this Agreement. No policies or
bonds are required of either party as to any provisions of this Agreement.

G. Workers Compensation

City is aware of and will comply with the requirements of Section 3700 of the Labor Code of
the State of California at City’s own cost and expense and further, neither City nor its carrier
shall be entitled to recover from District any costs, settlements, or expenses of Workers’
Compensation claims arising out of this Agreement.

District is aware of and will comply with the requirements of Section 3700 of the Labor Code
of the State of California at District’s own cost and expense and further, neither District nor
its carrier shall be entitled to recover from City any costs, settlements, or expenses of
Workers” Compensation claims arising out of this Agreement.

H Choice of Law

This Agreement and any dispute arising from the relationship between the parties to this
Agreement, shall be governed by the laws of the State of California, excluding any laws that
direct the application of another jurisdiction’s laws.



Notices

All notices required under this Agreement must be in writing, and may be given either
personally or by registered or certified mail (return receipt requested), or by facsimile. Any
party hereto may at any time, by giving ten (10) days written notice to the other party hereto,
designate any other person or address in substitution of the address to which such notice shall
be given. Such notices shall be given to the parties at their address set forth below:

District City of Union City

Daniel Woldesenbet Larry Cheeves

Acting Director, Public Works Agency City Manager,

399 Elmhurst Street City of Union City

Hayward, CA 94544 Ca 94587

Fax: (510) 782-1939 Fax: (510) 441-2943
I Execution

IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the dates
shown below their respective authorized signatures.

ALAMEDA COUNTY FLOOD CONTROL CITY OF UNION CITY,
AND WATER CONSERVATION DISTRICT, a Municipal Corporation of the State of
a politic subd'visiWe State of California California
“H e &
By: ‘' " By: )Q/‘ Le
President, The Board of Supervisors City Manager
Date: AUG - 1 2006 ' Date: 18 FoL+ O
ResolutionNo. __ 22/8-Cle_CMS.
Approved as to form: Approved as to form:
Richard E. Winnie, County Counsel Michael Riback, City Attorney

By: G_,u@/\x% ’PQCON\QX\ By: /

Deputy County Counsel ity Attorney




ATTACMENT A



50'wiDTH -
Soil. LIFT AREA WITH WILLOW, RES

N

5 'WIDE GRAVEL PATH

151 BANK SLOPE
. 20'WIDE CREEK BED

4.

1] BANK SLOPE
5 WIDE. TERRACE,

VORTEX WEIR

L.0G WEIR

TOE OF BANK
ToP OF BANK

LOWER TERRACE

WETTED CHANNEL

PARKING
WILLOW STAKES

SO LIFT AREA WITH WILLOW STAKES

. TRECLEGEND g R Riric zone
o ALDER
A SYCAMORE.
u 0AR
4+ MAPLE
ﬂwm. ow

LOWER TERRACE

ROCK TOE. PROTECTION

LIBRARY
VORTEX WEIR
FooT BRIDGE

DI

ROCK WEIR,

LOG TERRACES



ATTACHMENT B



RESOLUTION NO. NO. 3148-06

RESOLUTION OF THE CITY COUNCIL OF THE CITY OF UNION CITY APPROVING
IN CONCEPT THE MEMORANDUM OF UNDERSTANDING FOR ROUTE 84 RE-
ALIGNMENT (OPTION 2) PROJECT :

WHEREAS, presentation has.been made to the City Council of the City of Union City of
the proposed Memorandum of Understanding (MOU) between Alameda County Transportation
Authority (ACTA), State Department of Transportation (Caltrans), and the Cities of Fremont and
Union City for the delivery and funding of the Route 84 Realignment — Local Roadway
Improvements (Option 2) Project, as listed in Exhibit A; "

WHEREAS, the MOU documents each agency’s conditions for proceeding with the
development and construction of Option 2;

WHEREAS, the MOU outlines the funding nexus and requirements for both Option 2
and the 1-880/Mission Interchange Projects;"

WHEREAS, any minor wording changes will be corrected in the final version.

WHEREAS, although all parties have been working together on the MOU, the State’s
attorney has yet to comment on the language. In the spirit of cooperation and timeliness, the
City Council of the City of Union City is to consider the MOU and approve in concept;

WHEREAS, in the event that the final version of the MOU is materially changed, it will be
brought back to the City Council for reconsideration and final approval.

NOW, THEREFORE, BE IT RESOLVED, by the City Council of the City of Union City,
as follows: '

That the City Council of the City of Union City hereby authorizes the City Manager to execute
the hereinabove mentioned MOU in its final form on behalf of the City of Union City.

PASSED, APPROVED AND ADOPTED by the City Council of the City of Union City at a
regular meseting held on the 28th day of March 2006 by the following vote:

AYES: Councilmembers, Fernandez, Navarro, Valle, Mayor Green
NQES: None ' '
ABSENT: Councilmember Dutra-Vernaci
ABSTAIN: Nane




RS

ATTEST:

EN DIAZ
City Clerk

APPROVED AS TO FORM:

City Attorney



EXHIBIT A
Resolution No. 3148-06

MEMORANDUM OF UNDERSTANDING
FOR THE
FUNDING AND DELIVERY
OF THE

1-880/ROUTE 262 (MISSION BOULEVARD) THE MISSION/I-880 COMPLETION
PROJECT IN FREMONT

AND

LOCAL ROADWAY IMPROVEMENT (OPTION 2) PROJECT IN FREMONT AND
'UNION CITY

BY AND BETWEEN

THE ALAMEDA COUNTY TRANSPORTATION AUTHORITY, THE CALIFORNIA
DEPARTMENT OF TRANSPORTATION, AND THE CITIES OF UNION CITY ‘AND
FREMONT

This Memorandum of Understanding (MOU) between the Alameda County
Transportation Authority (ACTA), California Department of Transportation (Caltrans), the City
of Union City, and the City of Fremont, dated for convenience on , outlines the
general commitment of funding and general roles and responsibilities of each agency for the
development and delivery of the I-880/Route 262 (Mission Boulevard) Interchange Phase 1B
Project (“Mission/I-880 Completion Project”) and the Local Roadway Improvement Project
(“Option 2”) in Fremonf and Union City. The Mission/I-880 Completion Project and Option 2
are both defined in Exhibit A.
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PRESFIRERE S

This MOU constitutes a guide to the respective intentions and policies of the parties
involved. Funding commitments to provide for the deposit of funds for specific work phases or

- project ¢ effort committing machine or personnel time will be covered by one or more separate

cooperative agreements as may ‘be necessary. Therefore, contlngent on full support and
consensus for the development and eventual construction of the Option 2 by the Cities of Union

City and Fremont, it is understood that:
CALTRANS

1. Caltrans is committed to work closely with ACTA and the Cities of Union City
and Fremont using flexibility provided by the approved AB 1462 to redirect funds from the sale
of State-owned lands purchased for the Historic Parkway Project to fund State highway
improvements, in Alameda County as specified in AB 1462. |

2. Caltrans will support directing up to $42.35 million, derived from sale of State-
owned lands in the Historic Parkway Corridor and consistent with the provisions of AB 1462, for
the Mission/I-880 Completion Project. The funding needs for the Mission/I—880 Completion
Project are currently estimated at $42.35 million, and will be jointly determined based on
potential savings from the Phase 1A project and potential funding from other sources.

3. Caltrans will support using AB 1462 funding to bring existing State Route 84
between I-880 and State Route 238 (Mission Boulevard) to a state of good repair before
relinquishing it to the City of Freniont, as defined in Section 73 of the Streets and Highways
Code. The cost to relinquish will be established through the development of a Project Scope
Summary Report (PSSR) to be prepared by Caltrans and coordinated with the City of Fremont.

4, Caltrans will work with ACTA and the Cities of Fremont and Union City to
utilize AB 1462 funding for State Route 238 (Mission Boulevard) in the vicinity of the Historic
Parkway project so that Option 2 can be constructed utilizing previously committed local funds,
namely Measure B funds and local matching funds.

5. Caltrans will work with ACTA, the Cities of Fremont and Union City, as well as
other local and regional partners to develop a priority list of projects on State highways, in
Alameda County as specified in AB 1462, in order to fully utilize any remaining AB 1462 funds.
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6. Caltrans would recommend to the California Transportation Commission to
program State funding derived from the sale of State-owned land in the Historic Parkway
Corridor for the Mission/I-880 Completion Project as part of the development of the list of
priority projects on State highways in accordance with AB 1462.

7. Caltrans agrees to relinquish existing Route 84 between I-880 and Route 238
(Mission Boulevard) to Fremoxit, once funding becomes available and Caltrans completes its
obligations to bring the facility to a state of good repair in accordance with section 73 of the
Streets and Highways Code.

8. Caltrans will work with the appropriate regional transportation planning agencies
to expeditiously amend the regional traffic model to remove the planned State Route 84 in the
Historic Parkway Corridor between I-880 and State Route 238 (Mission Boulevard) and include
Option 2 as the replacement project.

9. Caltrans will work with the Cities of Fremont and Union City to amend their

respective General Plans to ensure that the State’s excess lands are appropriately zoned prior to
sale. » |

10.  Caltrans would not declare the State-owned lands located in Fremont and Union
City as excess until such time the final environmental document (“EIR”) for Option 2 is certified
by the lead agency and accepted by all local jurisdictions and Fremont and Union City have
agreed to allow Option 2 to proceed to construction. '

11.  Caltrans would withdraw as the project sponsor for the Route 84 project that is
identified in the 1986 Measure B Expenditure Plan as soon as the amendment to that Expenditure
Plan modifying the Rt. 84 Project as described in this Agreement has been approved.

12.  Caltrans will proceed with the sale of the State-owned lands purchased for the
Historic Parkway Project within the Historic Corridor, but will return all proceeds to the State

Highway Account if local consensus cannot be reached and Option 2 is not constructed by the
date required by AB 1462.
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ACTA

13.  ACTA is committed to program $70 million of Measure B sales tax revenue, plus
any interest earned on this amount (estimated to be $3 million for a $7 3 million total) and the
proceeds from the sale of the property ACTA owns in the Route 84 historic alignment (estimated
to be worth appfoiimately $15 million) for the delivery of Option 2. Neither Fremont nor Union
City will be responsible for any costs for Option 2 above the approximately $88 Million
committed by ACTA.

14.  ACTA will be the project sponsor of Option 2 and to take the lead in the project
development, environmental review process and implementation process, adhering to all state
and federal regulations for environmental review, but utilize the appropriate City design
standards for project development and construction. The ACTA Board will review and certify
the final environmental document. Staff members from Caltrans, the Cities of Fremont and
Union City, as well as others, will be a part of a technical advisory team to help define the scope
and review the administrative draft of the EIR and guide the project development of the project.
In addition, a policy committee comprised of a Caltrans representative and elected officials from

Fremont, Union City and ACTA will also be formed to oversee the development of the project.
(8)  The EIR will address, among other things, the following issues:
() . How neighiborhood traffic will access the new road.

(i)  How the new alignment adjacent to the creek will avoid significant
impacts on the creek and mitigate the impacts it can’t avoid.

(iii) = Documenting traffic mitigation benefits of the new alignment.
(iv)  Using the most updated travel model for the traffic analysis.
(v)  The relative sound levels on all adjacent residential neighborhoods.

‘ (vi)  Constructing sound walls as warranted by sound studies, along
adjacent residential streets, including Decoto Road, Paseo Padre Parkway, and within the
segment behind Mission Lakes and the following Union City streets: Mahogany Ln, Cascades
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Cir., Sandburg Dr., Chesapeake Ct., Sandburg Ct., Platinum St., Monterra Ter., Osprey Dr.,
Astor St., Clover St., Begonia St., Daffodil Way, Daisy St., and Oak Tree Ct.

(vi) Evaluating the affect of noise and traffic on existing homes
fronting on Paseo Padre Parkway and others on Decoto Road and in the Mission Lakes
Subdivision [add Union City streets], potential mitigation, and appropriate remedies, including

possible acquisition of these homes.

(viif) Providing funding for double-pane windows for houses along the
Option 2 route where needed to meet noise requirements identified in the EIR.

(b)  The following potential alternatives, with the appropriate level of
information, will be included in the environmental document:

® Option 2.

(i)  Option 2 with two access points for new homes behind existing

Mission Lakes development.
(iii) Option 2 with access point(s) to Union City neighborhoods.
(iv)  Historic alignment in Union City up to Alvarado-Niles Road.

(v)  TSM (which may summarize results from previous EIR/S for

comparison purposes).

(¢)  Indesigning the project, ACTA will consider the following respective

concems of Fremont and of Union City:

Fremont:

(i) An alignment that will not mow}e any closer to the Mission Lakes
neighborhood than was generalfy shown at the Option 2 community meetings, keeping the
roadway alignment as far from existing Mission Lakes homes as physically and environmentally
possible.
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(ii)  Providing reasonable median improvements, including landscaping
and irrigation, throughout the alignment on Decoto, Paseo Padre Parkway, and along the historic
alignment within Fremont

(iii) The upgrade of intersections at Fremont/Decoto and Decoto/Paseo
Padre in order to optimize capacity and traffic flow.

Union City:

(iv)  An alignment that will move farther from Union City
neighborhoods than was generally shown at the Option 2 community meetings, keeping the
roadway alignment as far from existing adjacent homes in Union City as physically and
environmentally possible.

(v)  Providing reasonable median improvements throughout the
alignment and on Mission Boulevard and on the following streets in Union City: Mahogany Ln,
Cascades Cir., Sandburg Dr., Chesapeake Ct., Sandburg Ct., Platinum St., Monterra Ter., Osprey
Dr., Astor St., Clover St., Begonia St., Daffodil Way, Daisy St., and Qak Tree Ct. '

For both Cities:

(vi) Making all traffic signals within the Option 2 alignment

interconnected and connecting those signals to each City’s Traffic Management center.

15.  ACTA is committed to initiate an amendment to the 1986 Measure B Expenditure
Plan to replace the Route 84 Historic Parkway with Option 2.

16. ACTA supports Caltrans’ position on local consensus and the use of the sale of
State-owned land.

17.  ACTA, as the project sponsor, will acquire the right of way needed to construct
Option 2 that is owned by Caltrans, the City of Fremont, and Union City at fair market value,
appraised at its highest and best use.

18.  ACTA will advance funds for the construction of the Mission/I-880 Coinpletion
Project to the extent allowed by its Capital Budget, provided that the provisions for repayment of
any such advance include a reasonable interest rate, sufficient security and that such advance
does not negatively impact ACTA’s ability to fully fund Option 2 ifis approved by Fremont and
Union City, or all elements of the Union City Segment if Option 2 is not approved by Fremont
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and Union City. In no event shall such advance exceed $20 million (as stated in Section 37(c)
plus any excess 1986 Measure B funds from Phase 1A unless and until Fremont has accepted the
final environmental document for Option 2 and its agreement to allow Option 2 to proceed to
construction. Other t.erms of such advance, consistent with the provisions of this séction, will be

the subject of a separate agreement among Caltrans, ACTA, Santa Clara Valley Transportation
Authority and Fremont (“Mission/880 Interchange Coop™).

UNION CITY

19.  Union City will agree to pay its fair share of the required local match. This share
would be determined by the ratio of lane mileage of new roadway within Fremont and Union
City. ‘

20.  Union City will have the right to review and comment on the Mission/880
* Interchange Coop before it is finalized.

21.  Union City will support efforts to ensure that the environmental impact studies
will be conducted fairly and equitably, without bias for or against either Frémont or Union City.

22.  Union City will formally consider the construction of Option 2 contingent upon
its review and acceptance of the environmental document and mitigation of potential significant
impacts of the project or findings of overriding considerations, which shall be made in Union
City’s sole discretion, all as required by applicable state and federal regulations and procedures.

CITY OF FREMONT

23.  Fremont will fairly and openly consider the environmental review and project

development of Option 2.

24,  Fremont will support efforts to ensure that the environmental impact studies will

be conducted fairly and equitably, without bias for or against either Fremont or Union City.

25.  Fremont will formally consider the construction of Option 2 contingent upon its
review and acceptance of the environmental document and mitigation of potential significant
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impacts of the project or findings of overriding considerations, which shall be made in Fremont's

sole discretion, all as required by applicable state and federal regulations and procedures.

26.  Fremont agrees that if does not agree to allow Optioﬁ 2 to proceed to
construction,‘Caltrans will no longer be obligated to contribute $42.35 million to the
Mission/880 Interchange Project and Caltrans may proceed with the sale of State-owned lands
governed by AB 1462 and all proceeds of such sales will go to the State Highway Account.

27.  Fremont agrees that if it does not accept the final environmental document for
Option 2 and does not allow Option 2 to proceed to construction, Fremont will refund all the
proceeds, plus interest, derived from the sale of the State-owned lands that were expended by
any party on the Mission/I-880 Completion Project with the written permission of Fremont
pursuant to the terms of the Mission/880 Interchange Coop. |

28.  Fremont agrees to accept relinquishment of existing Route 84 between I-880 and
Route 238 (Mission Boulevard) once funding becomes available and Caltrans brings the facility
to a State of Good repair in accordance with Section 73 of the Streets and Highways code.

29.  Fremont will not be required to pay any portion of the local match for the Project.
ALL PARTIES

30, Al parties understand that the environmental document for Option 2 shall include
the Historic Parkway Segment in Union City as an alternative, and that the Union City Segment
will be implemented if Option 2 is not chosen as the preferred alternative at the conclusion of the

environmental process.

31,  All parties agree that the optimal alignment of the Option 2 project between
Alvarado Niles Road and Paseo Padre Parkway shall be based upon the best traffic engineering

standards, taking into account environmental impacts and community concerns.

32.  All parties will work cooperatively to fund and deliver both Option 2 and the
Mission/1-880 .Completion Project.
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33. Al parties will support the full and fair evaluation of Option 2 and, subject to the
discretionary certification or acceptance of the Environmental Impact Report, endorse an
Amendment to the 1986 Measure B Expenditure Plan to replace the Route 84 Historic Parkway
with Option 2. '

34. Conditioned upon Option 2 proceeding to final design and construction, all parties
will support the use of AB 1462 funds for the Missidn/880 Interchange Project, for bringing
existing Route 84 to a state of good repair prior to relinquishment as provided in this Agreement
and for use on Route 238 at the intersection with Option 2, and then for the other pars of Route
238 related to Option 2 in Union City and Fremont, and after those uses for a priority list of
projects to be developed by ACTA, Fremont, Union City and Caltrans, as previously described
in this Agreement,

35.  Ifany party does not approve or accept the Environmental Impact Report, then all
parties will endorse an Amendment to the 1986 Measure B Expenditure Plan to replace the
Route 84 Historic Parkway that incorporates the elements described in Section 38 below.

36.  All parties will support rej)rogramming $10 million of State Transportation
Improvement Program (STIP) funds previously programmed for the Route 84 Historic Parkway
Project to Option 2. ACTA will sign the PSR/PR that is required by the use of STIP funds on
Option 2, providing that all parties have certified or accepted the EIR.

37.  All parties will cooperate with Fremont if it takes action to ban trucks on the
Option 2 alignment within the Fremont City limits.

38.  All parties understand that if at the end of the environmental process for Option 2,
which will be conducted fairly and equitably, in adherence to state and/or federal environmental
guidelines and regulations, and ACTA has certified the environmental document in accordance
. with this MOU, that there is no local consensus to move the project into the final design and

eventual construction phases, the following actions will occur:

() ACTA would program $46 million in Measure B funds to Union City to
complete the portion of the Historic Parkway in that City.
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(b)  ACTA would program $9 million in Measure B funds for the mitigation of
potential impacts from constructing the Union City segment of the Historic Parkway.

(¢)  ACTA would program the remaining funds from the sources described in
Paragraph 13 above among the Cities of Newark, Union City, and Fremont based on the roadway
mileage and population formula, resulting in about $4.2 million for Newark, $5.8 million for
Union City, and $20.0 million for Fremont (or the equivalent percentages based on the actual
money available). Once these funds are redistributed, no further Measure B funding would be
available for any projects in the Tri-City area. Therefore, no additional 1986 Measure B funds
will be available for the Mission/I-880 Completion Project.

(d)  Any AB 1462 funds expended on the Mission/I-880 Completion Project
would be returned to Caltrans by the jurisdiction that does not approve Option 2.

(e) Ali proceeds from the sale of State owned lands will be returned to the
State Highway Account.

(H Measure B funds expended on the environmental clearance effort of
Option 2 will be deducted from the portion of the $30 million of Measure B funds that would be
programmed to the jurisdiction that does not approve Option 2.
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EXHIBIT A

~ Mission/880 Completion Project

The Mission/880 Completion Project proposes to complete several elements of the
current project to reconstruct the I-880/Mission Boulevard (Route 262) Interchange and widen .
the 1-880 Freeway. These elements are technically integrated and interdependent and cannot be
implemented individually and include the following: ‘

1. Widening of Mission Boulevard (Route 262) to six lanes from Warm Springs
Boulevard to I-880. '

2.  Reconstruction of the Kato on and off-ramps connecting Warm Springs
Boulevard to the widened Mission Boulevard. '

3. Construct a new replacement railroad underpassing structure to carry Union
Pacific Railroad rail traffic.

4, Construct a new railroad underpassing structure to carry BART rail traffic.

5. Construct two new grade separated railroad underpassing structures over the
existing Warren Avenue: one underpassing structure will be for BART, the other for UPRR.

6. Reconstruct the portion of the Warren Avenue that would be affected by the grade
separation.

7. Relocation of an éxisting truck-rail transfer facility located southerly and adjacent
to Warren Avenue. '

8.  Construct and reconstruct all necessary railroad tracks and railroad facilities to
provide for continuous railroad and BART operating facilities between Mission Boulevard
(Route 262) and Warren Avenue. -

9. Relocate and/or remove all existing structures and utilities to accomplish all of the
above. :

Option 2
Option 2 Project proposes the construct the following, at a minimum:

1. Provide one additional lane in each direction on Decoto Road between
approximately I-880 and Paseo Padre Parkway

2. Provide one additional lane in each direction on Paseo Padre Parkway between
Decoto Road and the approximate location of the Historical Parkway Corridor.
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3. Provide intersection improvements on Decoto Road and Paseo Padre Parkway as
required by the traffic technical studies and the environmental document to be prepared for the
Option 2 project.

4.  Construct a new 4 lane roadway between Paseo Padre Parkway and Mission
Boulevard (Route 238) with median and shoulders width appropriate for this type of facility.

5. Construct grade separated underpassing structures between the new 4-lane
roadway and the existing BART and UPRR railroad tracks.

6. Construct all intersection improvements on the new 4-lane roadway between
Paseo Padre Parkway and Mission Boulevard, inclusive of new intersections at Paseo Padre
Parkway, Alvarado Niles Road and Mission Boulevard. Additional intersection(s) with the new
4-lane roadway may be added during the environmental phase of the project development.

7. Construct appurtenance drainage facilities required to for the project.
8. Construct noise barriers where required by the environmental document.
9, Where possible Option 2 can be constructed in phase. The new 4-lane roadway

segment between Alvarado-Niles Road and Mission Boulevard could be considered as and
defined as the Option 2 project to move forward into final design and construction.
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ALAMEDA COUNTY BOARD OF SUPERVISORS

** MINUTE ORDER **

The following was action taken by the Board of Supervisors on August 1, 2006

Approved as Recommended Other [

Unanimous [] Haggerty [0 Lai-Bitker [X] Miley [0 steete {1 carson (14
Vote Key: N=No; A=Abstain; X=Excused

Documents accompanying this matter:

[J Resolution(s)
D Ordinance(s)
M contract(s) ___Cc-2006-230

File No. 21198
Item No. 39

Copies sent to:

E & C Environmental Services

Special Notes: 1 certify that the foregoing is a correct
copy of a Minute Order adopted by the
Board of Supervisors, Alameda County,

State of California.

ATTEST:
Crystal Hishida Graf¥, Clerk of the Board
Board of Supervisors

o | ladaltu”

Deputy

p:\agenda\forms\minord.doc



AGENDA ____ August 1,2006
COUNTY OF ALAMEDA
PUBLIC WORKS AGENCY

399 Elmhurst Street ® Hayward, CA 94544-1395
(510) 670-5480

July 19, 2006

The Honorable Board of Supervisors
County Administration Building
1221 Oak Street

Oakland, CA 94612

Dear Board Members:
SUBJECT: APPROVAL OF MEMORANDUM OF UNDERSTANDING
AGREEMENT BETWEEN ALAMEDA COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT AND THE CITY OF
UNION CITY, CALIFORNIA

RECOMMENDATION:

Approve and authorize the President of the Board to execute a Memorandum of Understanding
(MOU) agreement between Alameda County Flood Control and Water Conservation District
(District) and City of Union City (City). Under the terms of the MOU, Union City will provide
the District an amount not to exceed $500,000 for implementation of a Mitigation Project within
the District’s facility.

SUMMARY/DISCUSSION:

The City of Union City has a development project that involves culverting 700 linear feet of an
existing District flood control facility, Line M in District Zone 5, as part of its office and high
density housing development. This development would permanently result in 700 linear feet
(23 acres) impact to U.S. and State waters under federal and state environmental laws resulting in
a need to provide compensatory mitigation to offset the impacts.

To this end, the City sought the District’s assistance to obtain regulatory agency permits and has
agreed to mitigate the development impacts by funding the restoration and enhancements of
approximately a 900-foot section of Castro Valley Creek between Norbridge Avenue and
Castro Valley Boulevard. The work includes removal of 300 feet of concrete culvert and
planting and replacing exotic species with native vegetation.

The District proposes to start construction of the mitigation project in the spring of 2007 and
complete by June 2007. It is, therefore, requested that your Board authorize the District to accept

“To Serve and Preserve Qur Community”



Board of Supervisors Page 2
July 19, 2006

City funds and to proceed with the development of design plan drawings and specifications and
bid package to award the project.

FINANCING:

The estimated cost of the mitigation project is covered by the funds provided by the City under
this MOU. Union City is funding the construction cost only. There is no impact on the County
General Fund.

Yours truly,

el Woldesenbet Ph.D., P.E.
Actmg Director of Public Works

DW/KA/rbr
Attachments
c: County Counsel

Auditor-Controller
City of Union City

POO-ENV-Board Lir-UC MOU Agme-8-1-06 Agenda
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Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Local Pier Scour

Pier-1 (Pier 1 in HEC RAS model)
Full flow at RS 1219

Req'd

Parameter  Description input

Units: English or Metric > English

Water surface elevation at pier >> 25.34 ft

Ground elevation at pier >> 221 ft
Vi Water depth at pier 3.24
Vi Mean velocity of flow directly upstream of pier >> 3.05 ft/s
L Pier length > 17 ft
a Pier width > 17 ft
L/a Length to width ratio 1.00 fr/ft

Pier nose shape >>> Cylinder
Ki Correction factor for pier nose shape 1
) Angle of attack > o °
Kz Correction factor for angle of attack of flow Eq 6.4 1.00

Clear
Ks Correction factor for bed condition > 1.1  water
Dso Grain size for which 50% of the bed material is finer > 0.00164  ft
Dgs Grain size for which 95% of the bed material is finer > 1 ft
Vr Vr=(V1-Vicos0)/(Vepso-Vicpes)>0 Eq 6.6 1.00
Vicpso Approach velocity required to initiate scour at the pier for the grain size Dso Eq 6.7 0.63 ft/s
Vicpgs Approach velocity required to initiate scour at the pier for the grain size Dgs Eq 6.7 7.54 fils
Vepso Critical velocity for incipient motion for the grain size Dsg Eq 6.8 1.60 ft/s
Vepos Critical velocity for incipient motion for the grain size Dgs Eq 6.8 13.59 ft/s
Ku 6.19 if Sl units and 11.17 if English units p 6.6 11.17
K4 Correction factor for armoring by bed material size Eq 6.5 1.00
g Gravitational constant = 9.81 if Sl units and 32.2 if English units p6.4 32.2  fus’
Fr Froude number p 6.4 0.30
Vs pier Pier scour depth Eq 6.1 12.45 ft
March 2009 D-2




Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Local Pier Scour

Pier-2
Full flow at RS 1063

Req'd

Parameter  Description input

Units: English or Metric > English

Water surface elevation at pier >> 25.24 ft

Ground elevation at pier >> 21.79 ft
Vi Water depth at pier 3.45
Vi Mean velocity of flow directly upstream of pier >> 217 ftls
L Pier length > 17 ft
a Pier width > 17 ft
L/a Length to width ratio 1.00 ft/ft

Pier nose shape >>> Cylinder
Ki Correction factor for pier nose shape 1
) Angle of attack > o -
Kz Correction factor for angle of attack of flow Eq 6.4 1.00
Ks Correction factor for bed condition > 1.1  Clear water
Dso Grain size for which 50% of the bed material is finer > 0.00164  ft
Dgs Grain size for which 95% of the bed material is finer > 1 ft
Vr Vr=(V1-Vicos0)/(Vepso-Vicpes)>0 Eq 6.6 1.00
Vicoso Approach velocity required to initiate scour at the pier for the grain size Dso Eq 6.7 0.64 ft/s
Vicpgs Approach velocity required to initiate scour at the pier for the grain size Dgs Eq 6.7 7.62 ftls
Vepso Critical velocity for incipient motion for the grain size Dsg Eq 6.8 1.62 ft/s
Vepos Critical velocity for incipient motion for the grain size Dgs Eq 6.8 13.73  ft/s
Ku 6.19 if Sl units and 11.17 if English units p 6.6 11.17
K4 Correction factor for armoring by bed material size Eq 6.5 1.00
g Gravitational constant = 9.81 if Sl units and 32.2 if English units p6.4 322 fus’
Fr Froude number p 6.4 0.21

s pier Pier scour depth Eq 6.1 10.85 ft
March 2009 D-3




Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Local Pier Scour

Pier-3
Full flow at RS 1039

Req'd
Parameter  Description input
Units: English or Metric > English
Water surface elevation at pier >> 25.17 ft
Ground elevation at pier >> 21.93 ft
Vi Water depth at pier 3.24
Vi Mean velocity of flow directly upstream of pier >> 242 fils
L Pier length > 17 ft
a Pier width > 17 ft
L/a Length to width ratio 1.00 fu/ft
Pier nose shape >>> Cylinder
Ki Correction factor for pier nose shape 1
) Angle of attack > o ~°
Kz Correction factor for angle of attack of flow Eq 6.4 1.00
Ks Correction factor for bed condition > 1.1  Clear water
Dso Grain size for which 50% of the bed material is finer > 0.00164  ft
Dgs Grain size for which 95% of the bed material is finer > 1 ft
Vr Vr=(V1-Vicos0)/(Vepso-Vicpes)>0 Eq 6.6 1.00
Vicoso Approach velocity required to initiate scour at the pier for the grain size Ds;  Eq 6.7 0.63 ft/s
Vicpgs Approach velocity required to initiate scour at the pier for the grain size Dgs  Eq 6.7 7.54 fils
Vepso Critical velocity for incipient motion for the grain size Dsg Eq 6.8 1.60 ft/s
Vepos Critical velocity for incipient motion for the grain size Dgs Eq 6.8 13.59 ft/s
Ku 6.19 if Sl units and 11.17 if English units p 6.6 11.17
K4 Correction factor for armoring by bed material size Eq 6.5 1.00
g Gravitational constant = 9.81 if Sl units and 32.2 if English units p6.4 322 fus’
Fr Froude number p 6.4 0.24
s pier Pier scour depth Eq 6.1 11.27  ft
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Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Local Pier Scour

Pier-4
Full flow at RS 888.16

Req'd

Parameter  Description input

Units: English or Metric > English

Water surface elevation at pier >> 24.86  ft

Ground elevation at pier >> 21.37 ft
Vi Water depth at pier 3.49
Vi Mean velocity of flow directly upstream of pier >> 3.67 ftls
L Pier length > 17 ft
a Pier width > 17 ft
L/a Length to width ratio 1.00 ft/ft

Pier nose shape >>> Cylinder
Ki Correction factor for pier nose shape 1
) Angle of attack > o -
Kz Correction factor for angle of attack of flow Eq 6.4 1.00

Clear
Ks Correction factor for bed condition > 1.1  water
Dso Grain size for which 50% of the bed material is finer > 0.00164 ft
Dgs Grain size for which 95% of the bed material is finer > 1 ft
Vr Vr=(V1-Vicos0)/(Vepso-Vicpes)>0 Eq 6.6 1.00
Vicpso Approach velocity required to initiate scour at the pier for the grain size Ds;  Eq 6.7 0.64 ft/s
Vicpgs Approach velocity required to initiate scour at the pier for the grain size Dgs  Eq 6.7 7.64 ftls
Vepso Critical velocity for incipient motion for the grain size Dsg Eq 6.8 1.62 ft/s
Vepos Critical velocity for incipient motion for the grain size Dgs Eq 6.8 13.76  ft/s
Ku 6.19 if Sl units and 11.17 if English units p 6.6 11.17
Ky Correction factor for armoring by bed material size Eq 6.5 1.00
g Gravitational constant = 9.81 if Sl units and 32.2 if English units p64 322  fus’
Fr Froude number p 6.4 0.35
Vs pier Pier scour depth Eq 6.1 13.62 ft
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Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Contraction Scour
Live-Bed or Clear-Water Contraction Scour?
Full flow at RS 1125

Parameter Description Req'd input
Units: English or Metric > English
Station upstream of the bridge >> 1195
Water surface elevation at upstream station >> 25.34 ft
Ground elevation at upstream station >> 20 ft
y Average depth of flow upstream of the bridge 534 ft
D Particle size for V. ft
Dso Particle size in a mixture of which 50 percent are smaller > 0.00164 ft
Ky 6.19 if Sl units and 11.17 if English units 11.17
Ve Critical velocity 1.74 ftls
V Mean velocity in the channel >> 3.05 ft/s
If Vo>V, Clear-Water, If V<V, Live-Bed Live-Bed Contraction

Live-Bed Contraction Scour

6/7 ke
Yo _[Q] (W -
- W Ys = Y2 Yo
Y1 Ql 2
Parameter Description Req'd input
Station upstream of the bridge 1195
W ater surface elevation at upstream station 25.34 ft
Ground elevation at upstream station 20 ft
Vi Average depth in the upstream main channel 5.34
Station at upstream face of bridge >> 1195
Water surface elevation at upstream face of bridge >> 25.29 ft
Ground elevation at upstream face of bridge >> 20 ft
Yo Existing depth in the contracted section before scour 529 ft
Q. Flow in the upstream channel transporting sediment >> 660 ft’/s
Q> Flow in contracted channel >> 660 ft/s
Wy Bottom width of upstream main channel that is transporting bed material >> 48.65 ft
Wa Bottom width of main channel in contracted section >> 51.06  ft
Pier width > 17 ft
Number of piers > 1
Total pier width > 17 ft
K1 Factor for mode of bed material transport > 0.69
A Average depth in the contracted section 6.83 ft
Ys Average live bed contraction scour depth 154 ft
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Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Contraction Scour
Live-Bed or Clear-Water Contraction Scour?
Full flow at RS 958

Req'd
Parameter Description input
Units: English or Metric > English
Station upstream of the bridge >> 1008
Water surface elevation at upstream station >> 25.26  ft
Ground elevation at upstream station >> 20 ft
y Average depth of flow upstream of the bridge 5.26 ft
D Particle size for V. ft
Dso Particle size in a mixture of which 50 percent are smaller > 0.00164 ft
Ky 6.19 if Sl units and 11.17 if English units 11.17
Ve Critical velocity 1.74 ftls
V Mean velocity in the channel >> 242 fils
If Vo>V, Clear-Water, If V<V, Live-Bed Live-Bed Contraction
Live-Bed Contraction Scour
6/7 ky
Y _[Q W
o TlA Ve Ys=Y2=Yo
Y1 Q W,
Req'd
Parameter Description input
Station upstream of the bridge 1008
W ater surface elevation at upstream station 25.26  ft
Ground elevation at upstream station 20 ft
Vi Average depth in the upstream main channel 5.26
Station at upstream face of bridge >> 1008
Water surface elevation at upstream face of bridge >> 25.24  ft
Ground elevation at upstream face of bridge >> 20 ft
Yo Existing depth in the contracted section before scour 5.24 ft
Q. Flow in the upstream channel transporting sediment >> 660 ft’/s
Q2 Flow in contracted channel >> 660 ft/s
Wy Bottom width of upstream main channel that is transporting bed material >> 78.41 ft
Wa Bottom width of main channel in contracted section >> 65.6  ft
Pier width > 17 ft
Number of piers > 1
Total pier width > 17 ft
K1 Factor for mode of bed material transport > 0.69
Y2 Average depth in the contracted section 7.32 ft
Ys Average live bed contraction scour depth 2.08 ft
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Storm Sewer Tabulation

Page 1

Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End | 35.0 | 0.22 2.79 0.90 |0.20 2.42 5.0 16.7 2.0 4.86 19.87 | 1.55 24 0.77 | 36.25 36.52 43.00 43.02 48.00 48.02
2 1 11.0 | 0.00 2.57 0.00 |0.00 2.22 5.0 16.6 2.0 4.48 28.12 | 143 24 1.55 | 36.92 37.09 43.05 43.06 48.02 48.34
3 2 80.0 | 0.45 0.45 0.89 |0.40 0.40 5.0 5.0 3.9 1.57 19.89 | 0.89 18 3.59 | 36.99 39.86 43.11 43.13 48.34 47.36
4 2 150.0 | 0.00 2.12 0.00 | 0.00 1.82 5.0 14.7 2.2 3.94 12.66 | 1.25 24 0.31 | 36.99 37.46 43.10 43.14 48.34 46.21
5 4 101.0 | 0.00 1.78 0.00 | 0.00 1.53 5.0 13.2 2.3 3.51 1543 | 1.12 24 0.47 | 37.36 37.83 43.17 43.20 46.21 45.58
6 5 99.0 | 0.00 1.27 0.00 | 0.00 1.09 5.0 12.1 2.4 2.62 5.78 1.48 18 0.30 | 37.73 38.03 43.21 43.28 45.58 45.28
7 6 50.0 | 0.00 1.04 0.00 | 0.00 0.89 5.0 114 25 221 6.64 1.25 18 0.40 | 37.93 38.13 43.32 43.34 45.28 45.13
8 7 75.0 | 0.10 0.10 0.88 | 0.09 0.09 5.0 5.0 3.9 0.34 15.05 | 0.20 18 2.05 | 38.03 39.57 43.39 43.39 45.13 4457
9 7 76.0 | 0.00 0.74 0.00 | 0.00 0.62 5.0 9.4 2.8 1.73 7.33 0.98 18 0.49 | 38.03 38.40 43.38 43.40 45.13 44.90
10 9 76.0 | 0.00 0.45 0.00 |0.00 0.38 5.0 7.5 3.1 1.20 8.08 0.68 18 0.59 | 38.30 38.75 43.42 43.43 44.90 44.75
11 4 69.0 | 0.34 0.34 0.86 |0.29 0.29 5.0 5.0 3.9 1.15 22.93 | 0.65 18 477 | 37.36 40.65 43.18 43.19 46.21 45.65
12 5 68.0 | 0.23 0.23 0.84 |0.19 0.19 5.0 5.0 3.9 0.76 19.31 | 0.43 18 3.38 | 37.73 40.03 43.23 43.23 45.58 45.03
13 6 76.0 | 0.23 0.23 0.86 |0.20 0.20 5.0 5.0 3.9 0.77 16.12 | 0.44 18 2.36 | 37.93 39.72 43.34 43.35 45.28 4472
14 7 11.0 | 0.20 0.20 0.88 |0.18 0.18 5.0 5.0 3.9 0.69 16.75 | 0.39 18 255 | 38.03 38.31 43.39 43.39 45.13 44.81
15 9 78.0 | 0.29 0.29 0.83 |0.24 0.24 5.0 5.0 3.9 0.94 12.07 | 0.53 18 1.32 | 38.30 39.33 43.42 43.43 44.90 44.33
16 10 78.0 | 0.28 0.28 0.83 |0.23 0.23 5.0 5.0 3.9 0.91 7.98 0.52 18 0.58 | 38.65 39.10 43.44 43.45 44.75 44.10
17 10 8.0 |0.17 0.17 0.89 |0.15 0.15 5.0 5.0 3.9 0.59 6.43 0.34 18 0.37 | 38.65 38.68 43.44 43.44 44.75 44.43
18 5 11.0 | 0.28 0.28 0.90 |0.25 0.25 5.0 5.0 3.9 0.99 16.75 | 0.56 18 255 |37.73 38.01 43.23 43.23 45.58 45.26
EWC 3.13 Number of lines: 18 Run Date: 03-31-2009

NOTES: Intensity = 10.21 / (Inlet time + 0.30) ~ 0.57; Return period = 25 Yrs.

; c=cir e=ellip b=box
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MyReport

Page 1

Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)
1 24 1.55 19.87 35.0 36.52 36.25 0.77 | 0.013 43.00 43.02 0.78 0.03 | -120.0
2 24 1.43 28.12 11.0 37.09 36.92 1.55 | 0.013 43.05 43.06 0.75 0.03 30.0
3 18 0.89 19.89 80.0 39.86 36.99 3.59 | 0.013 43.11 43.13 0.48 0.01 -1.0
4 24 1.25 12.66 | 150.0 37.46 36.99 0.31 | 0.013 43.10 43.14 0.70 0.02 90.0
5 24 1.12 15.43 | 101.0 37.83 37.36 0.47 | 0.013 43.17 43.20 0.66 0.02 0.0
6 18 1.48 5.78 99.0 38.03 37.73 0.30 | 0.013 43.21 43.28 0.62 0.03 5.0
7 18 1.25 6.64 50.0 38.13 37.93 0.40 | 0.013 43.32 43.34 0.57 0.02 -2.0
8 18 0.20 15.05 75.0 39.57 38.03 2.05 | 0.013 43.39 43.39 0.22 0.00 -95.0
9 18 0.98 7.33 76.0 38.40 38.03 0.49 | 0.013 43.38 43.40 0.50 0.01 7.0
10 18 0.68 8.08 76.0 38.75 38.30 0.59 | 0.013 43.42 43.43 0.42 0.01 0.0
11 18 0.65 22.93 69.0 40.65 37.36 477 | 0.013 43.18 43.19 0.41 0.01 -90.0
12 18 0.43 19.31 68.0 40.03 37.73 3.38 | 0.013 43.23 43.23 0.33 0.00 -85.0
13 18 0.44 16.12 76.0 39.72 37.93 2.36 | 0.013 43.34 43.35 0.34 0.00 -91.0
14 18 0.39 16.75 11.0 38.31 38.03 255 | 0.013 43.39 43.39 0.32 0.00 90.0
15 18 0.53 12.07 78.0 39.33 38.30 1.32 | 0.013 43.42 43.43 0.37 0.00 -91.0
16 18 0.52 7.98 78.0 39.10 38.65 0.58 | 0.013 43.44 43.45 0.36 0.00 -69.0
17 18 0.34 6.43 8.0 38.68 38.65 0.37 | 0.013 43.44 43.44 0.29 0.00 90.0
18 18 0.56 16.75 11.0 38.01 37.73 255 | 0.013 43.23 43.23 0.38 0.00 90.0
EWC 3.13 Number of lines: 18 Date: 03-31-2009

NOTES: i Inlet control; ** Critical depth
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End 79.0 | 0.20 5.47 0.84 |0.17 4.83 5.0 20.1 1.8 19.46 | 48.63 | 2.75 36 0.53 | 37.10 37.52 42.00 42.07 43.00 43.27
2 1 14.0 | 0.00 5.27 0.00 |0.00 4.66 5.0 20.0 1.8 18.80 | 50.42 | 2.66 36 0.57 | 37.42 37.50 42.22 42.23 43.27 43.75
3 2 125.0 | 0.00 3.62 0.00 | 0.00 3.22 5.0 19.3 1.9 13.13 | 25.41 | 2.68 30 0.38 | 37.40 37.88 42.34 42.47 43.75 44.13
4 3 121.0 | 0.00 3.44 0.00 | 0.00 3.05 5.0 185 1.9 1250 | 25.29 | 2.55 30 0.38 | 37.78 38.24 42.59 42.70 44.13 44.49
5 4 125.0 | 0.00 3.07 0.00 | 0.00 2.73 5.0 17.6 2.0 11.22 | 2461 | 2.29 30 0.36 | 38.14 38.59 42.82 42.91 44.49 44.84
6 5 127.0 | 0.00 2.58 0.00 |0.00 2.30 5.0 16.5 2.0 9.53 4442 | 194 30 1.17 | 38.49 39.98 43.02 43.09 44.84 45.23
7 6 98.0 | 0.00 2.20 0.00 | 0.00 1.95 5.0 155 21 8.19 20.71 | 1.67 30 0.26 | 39.02 39.27 43.16 43.20 45.23 45.52
8 7 131.0 | 0.00 1.97 0.00 |0.00 1.75 5.0 14.0 2.2 7.15 2559 | 1.46 30 0.39 | 39.17 39.68 43.25 43.29 45.52 45.93
9 8 50.0 | 0.00 1.72 0.00 | 0.00 1.52 5.0 114 25 6.11 2841 | 1.24 30 0.48 | 39.58 39.82 43.33 43.35 45.93 46.32
10 9 75.0 | 0.00 1.55 0.00 |0.00 1.37 5.0 8.9 2.9 5.37 28.02 | 1.09 30 0.47 | 39.72 40.07 43.37 43.39 46.32 46.57
11 4 70.0 | 0.17 0.17 0.86 |0.15 0.15 5.0 5.0 3.9 0.57 12.36 | 0.32 18 1.39 | 38.14 39.11 42.90 42.90 44.49 4411
12 5 71.0 | 0.30 0.30 0.87 |0.26 0.26 5.0 5.0 3.9 1.02 12.40 | 0.58 18 1.39 | 38.49 39.48 43.07 43.08 44.84 44.48
13 10 86.0 | 0.00 1.32 0.00 | 0.00 1.16 5.0 8.3 3.0 4.56 7.60 2.58 18 0.52 | 39.97 40.42 43.41 43.57 46.57 45.67
14 13 75.0 | 0.00 1.13 0.00 | 0.00 1.00 5.0 7.7 3.1 3.90 6.86 221 18 0.43 | 40.32 40.64 43.70 43.80 45.67 45.89
15 14 50.0 | 0.00 1.03 0.00 | 0.00 0.91 5.0 7.3 3.2 3.55 8.00 2.01 18 0.58 | 40.54 40.83 43.89 43.95 45.89 46.08
16 15 90.0 | 0.00 0.82 0.00 | 0.00 0.72 5.0 6.4 3.4 2.81 8.36 1.59 18 0.63 | 40.73 41.30 44.04 44.10 46.08 48.80
17 16 62.0 | 0.00 0.43 0.00 | 0.00 0.37 5.0 5.2 3.8 1.43 17.89 | 0.89 18 290 |41.20 43.00 44.17 44.18 48.80 48.25
18 2 50.0 | 0.00 1.65 0.00 | 0.00 1.45 5.0 16.9 2.0 5.67 38.03 | 1.16 30 0.86 | 37.40 37.83 42.43 42.44 43.75 43.58
19 18 13.0 | 0.09 0.09 0.84 |0.08 0.08 5.0 5.0 3.9 0.30 20.39 | 0.17 18 3.77 | 37.73 38.22 42.48 42.48 43.58 43.22
20 18 60.0 | 0.00 1.56 0.00 | 0.00 1.37 5.0 16.3 2.0 5.37 16.26 | 1.71 24 0.52 | 37.73 38.04 42.46 42.49 43.58 43.54
21 20 11.0 | 0.16 0.16 0.83 |0.13 0.13 5.0 5.0 3.9 0.52 16.75 | 0.29 18 255 |37.94 38.22 42.58 42.58 43.54 43.22
22 20 105.0 | 0.00 1.40 0.00 | 0.00 1.24 5.0 15.2 21 4.85 14.30 | 1.54 24 0.40 | 37.94 38.36 42.54 42.59 43.54 43.86
System 3 Number of lines: 47 Run Date: 03-31-2009

NOTES: Intensity = 10.21 / (Inlet time + 0.30) ~ 0.57; Return period = 25 Yrs.

; Total flows limited to inlet captured flows. ; ¢ =cir e =ellip b = box

Hydraflow Storm Sewers 2008 v12.01
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
23 22 11.0 | 0.30 0.30 0.89 |0.27 0.27 5.0 5.0 3.9 1.05 16.75 | 0.59 18 255 | 38.26 38.54 42.66 42.66 43.86 43.54
24 22 77.0 | 0.00 1.10 0.00 |0.00 0.97 5.0 14.6 2.2 3.81 7.47 2.15 18 0.51 | 38.26 38.65 42.63 42.73 43.86 44.40
25 24 12.0 | 0.09 0.09 0.87 |0.08 0.08 5.0 5.0 3.9 0.31 6.78 0.17 18 0.42 | 38.55 38.60 42.88 42.88 44.40 44.10
26 24 45.0 | 0.07 0.07 0.90 | 0.06 0.06 5.0 5.0 3.9 0.25 7.83 0.14 18 0.56 | 38.55 38.80 42.88 42.88 44.40 43.80
27 24 66.0 | 0.00 0.94 0.00 | 0.00 0.83 5.0 14.0 2.2 3.25 16.09 | 1.84 18 2.35 | 3855 40.10 42.82 42.89 44.40 45.85
28 27 12.0 | 0.39 0.39 0.86 |0.34 0.34 5.0 5.0 3.9 1.31 6.78 0.74 18 0.42 | 40.00 40.05 42.98 42.99 45.85 45.55
29 27 45.0 | 0.23 0.23 090 |0.21 0.21 5.0 5.0 3.9 0.81 7.83 0.46 18 0.56 | 40.00 40.25 42.99 42.99 45.85 45.25
30 27 265.0 | 0.00 0.32 0.00 |0.00 0.29 5.0 7.1 3.2 1.13 5.95 0.64 18 0.32 | 40.00 40.85 42.99 43.02 45.85 46.60
31 30 12.0 | 0.19 0.19 090 |0.17 0.17 5.0 5.0 3.9 0.67 6.78 0.38 18 0.42 | 40.75 40.80 43.03 43.03 46.60 46.30
32 30 32.0 | 0.13 0.13 0.90 |0.12 0.12 5.0 5.0 3.9 0.46 9.28 0.26 18 0.78 | 40.75 41.00 43.03 43.03 46.60 46.00
33 3 14.0 | 0.18 0.18 0.90 |0.16 0.16 5.0 5.0 3.9 0.63 13.16 | 0.36 18 1.57 | 37.78 38.00 42.69 42.69 44.13 43.75
34 4 14.0 | 0.20 0.20 0.90 |0.18 0.18 5.0 5.0 3.9 0.71 13.16 | 0.40 18 1.57 | 38.14 38.36 42.90 42.90 44.49 4411
35 5 13.0 | 0.19 0.19 090 |0.17 0.17 5.0 5.0 3.9 0.67 14.27 | 0.38 18 1.85 | 38.49 38.73 43.07 43.07 44.84 44.48
36 8 14.0 | 0.15 0.15 090 |0.14 0.14 5.0 5.0 3.9 0.53 13.16 | 0.30 18 1.57 | 39.58 39.80 43.36 43.36 45.93 45.55
37 10 15.0 | 0.23 0.23 090 |0.21 0.21 5.0 5.0 3.9 0.81 18.19 | 0.46 18 3.00 | 39.97 40.42 43.42 43.42 46.57 46.17
38 7 71.0 | 0.23 0.23 090 |0.21 0.21 5.0 5.0 3.9 1.03 25.46 | 0.33 24 1.27 | 39.17 40.07 43.28 43.29 45.52 45.07
39 8 89.0 | 0.10 0.10 0.89 |0.09 0.09 5.0 5.0 3.9 0.52 16.78 | 0.17 24 0.55 | 39.58 40.07 43.36 43.36 45.93 45.07
40 9 89.0 | 0.17 0.17 0.89 |0.15 0.15 5.0 5.0 3.9 0.73 16.95 | 0.23 24 0.56 | 39.72 40.22 43.39 43.39 46.32 45.22
41 13 6.0 |0.19 0.19 0.89 |0.17 0.17 5.0 5.0 3.9 0.66 15.46 | 0.37 18 2.17 |40.32 40.45 43.77 43.77 45.67 45.45
42 14 6.0 |0.10 0.10 0.90 |0.09 0.09 5.0 5.0 3.9 0.35 15.46 | 0.20 18 2.17 | 40.54 40.67 43.95 43.95 45.89 45.67
43 15 6.0 |0.21 0.21 0.90 |0.19 0.19 5.0 5.0 3.9 0.74 15.46 | 0.42 18 2.17 |40.73 40.86 44.07 44.07 46.08 45.86
44 17 12.0 | 0.43 0.43 0.85 |0.37 0.37 5.0 5.0 3.9 1.43 6.78 0.91 18 0.42 | 42.90 42.95 44.18 44.18 48.25 47.95
System 3 Number of lines: 47 Run Date: 03-31-2009

NOTES: Intensity = 10.21 / (Inlet time + 0.30) ~ 0.57; Return period = 25 Yrs.

; Total flows limited to inlet captured flows. ; ¢ =cir e =ellip b = box

Hydraflow Storm Sewers 2008 v12.01
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full
Line | To Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up
Line

(ft) (ac) (ac) © (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

45 16 12.0 {039 [0.39 0.90 (035 |0.35 5.0 5.0 3.9 1.38 16.60 | 0.78 18 250 |[41.20 41.50 44.17 44.17 48.80 48.50

46 6 13.0 {030 |0.30 0.90 (0.27 |0.27 5.0 5.0 3.9 1.06 14.27 | 0.60 18 1.85 |38.88 39.12 43.20 43.20 45.23 44.87

47 6 81.0 | 0.08 |0.08 0.90 |0.07 |0.07 5.0 5.0 3.9 0.28 11.55 | 0.16 18 1.21 |39.02 40.00 43.20 43.20 45.23 45.00

System 3 Number of lines: 47 Run Date: 03-31-2009

NOTES: Intensity = 10.21 / (Inlet time + 0.30) * 0.57; Return period = 25 Yrs.

; Total flows limited to inlet captured flows. ; ¢ =cir e =ellip b = box

Hydraflow Storm Sewers 2008 v12.01
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)
1 36 2.75 48.63 79.0 37.52 37.10 0.53 | 0.013 42.00 42.07 1.41 0.14 140.0
2 36 2.66 50.42 14.0 37.50 37.42 0.57 | 0.013 42.22 42.23 1.38 0.11 -50.0
3 30 2.68 2541 | 125.0 37.88 37.40 0.38 | 0.013 42.34 42.47 1.21 0.11 -90.0
4 30 2.55 2529 | 121.0 38.24 37.78 0.38 | 0.013 42.59 42.70 1.18 0.10 0.0
5 30 2.29 2461 | 125.0 38.59 38.14 0.36 | 0.013 42.82 42.91 1.12 0.08 0.0
6 30 1.94 44.42 | 127.0 39.98 38.49 1.17 | 0.013 43.02 43.09 1.03 0.06 0.0
7 30 1.67 20.71 98.0 39.27 39.02 0.26 | 0.013 43.16 43.20 0.96 0.04 0.0
8 30 1.46 2559 | 131.0 39.68 39.17 0.39 | 0.013 43.25 43.29 0.89 0.03 0.0
9 30 1.24 28.41 50.0 39.82 39.58 0.48 | 0.013 43.33 43.35 0.83 0.02 0.0
10 30 1.09 28.02 75.0 40.07 39.72 0.47 | 0.013 43.37 43.39 0.77 0.02 0.0
11 18 0.32 12.36 70.0 39.11 38.14 1.39 | 0.013 42.90 42.90 0.29 0.00 90.0
12 18 0.58 12.40 71.0 39.48 38.49 1.39 | 0.013 43.07 43.08 0.39 0.01 90.0
13 18 2.58 7.60 86.0 40.42 39.97 0.52 | 0.013 43.41 43.57 0.82 0.10 90.0
14 18 221 6.86 75.0 40.64 40.32 0.43 | 0.013 43.70 43.80 0.75 0.08 -90.0
15 18 2.01 8.00 50.0 40.83 40.54 0.58 | 0.013 43.89 43.95 0.72 0.06 0.0
16 18 1.59 8.36 90.0 41.30 40.73 0.63 | 0.013 44.04 44.10 0.64 0.04 41.0
17 18 0.89 17.89 62.0 43.00 41.20 2.90 | 0.013 44.17 44.18 0.46 0.00 -44.0
18 30 1.16 38.03 50.0 37.83 37.40 0.86 | 0.013 42.43 42.44 0.80 0.02 90.0
19 18 0.17 20.39 13.0 38.22 37.73 3.77 | 0.013 42.48 42.48 0.21 0.00 90.0
20 24 1.71 16.26 60.0 38.04 37.73 0.52 | 0.013 42.46 42.49 0.82 0.05 -90.0
21 18 0.29 16.75 11.0 38.22 37.94 255 | 0.013 42.58 42.58 0.28 0.00 0.0
22 24 1.54 14.30 | 105.0 38.36 37.94 0.40 | 0.013 42.54 42.59 0.78 0.04 -90.0
23 18 0.59 16.75 11.0 38.54 38.26 255 | 0.013 42.66 42.66 0.39 0.01 87.0
System 3 Number of lines: 47 Date: 03-31-2009

NOTES: i Inlet control;

** Critical depth

; System flows limited to inlet captured flows.

Hydraflow Storm Sewers 2008
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)
24 18 2.15 7.47 77.0 38.65 38.26 0.51 | 0.013 42.63 42.73 0.74 0.07 42.0
25 18 0.17 6.78 12.0 38.60 38.55 0.42 | 0.013 42.88 42.88 0.21 0.00 133.0
26 18 0.14 7.83 45.0 38.80 38.55 0.56 | 0.013 42.88 42.88 0.19 0.00 -42.0
27 18 1.84 16.09 66.0 40.10 38.55 2.35 | 0.013 42.82 42.89 0.69 0.05 48.0
28 18 0.74 6.78 12.0 40.05 40.00 0.42 | 0.013 42.98 42.99 0.44 0.01 90.0
29 18 0.46 7.83 45.0 40.25 40.00 0.56 | 0.013 42.99 42.99 0.34 0.00 -90.0
30 18 0.64 595 | 265.0 40.85 40.00 0.32 | 0.013 42.99 43.02 0.41 0.01 0.0
31 18 0.38 6.78 12.0 40.80 40.75 0.42 | 0.013 43.03 43.03 0.31 0.00 90.0
32 18 0.26 9.28 32.0 41.00 40.75 0.78 | 0.013 43.03 43.03 0.26 0.00 -90.0
33 18 0.36 13.16 14.0 38.00 37.78 1.57 | 0.013 42.69 42.69 0.30 0.00 -90.0
34 18 0.40 13.16 14.0 38.36 38.14 1.57 | 0.013 42.90 42.90 0.32 0.00 -90.0
35 18 0.38 14.27 13.0 38.73 38.49 1.85 | 0.013 43.07 43.07 0.31 0.00 -90.0
36 18 0.30 13.16 14.0 39.80 39.58 1.57 | 0.013 43.36 43.36 0.28 0.00 -90.0
37 18 0.46 18.19 15.0 40.42 39.97 3.00 | 0.013 43.42 43.42 0.34 0.00 -90.0
38 24 0.33 25.46 71.0 40.07 39.17 1.27 | 0.013 43.28 43.29 0.36 0.00 90.0
39 24 0.17 16.78 89.0 40.07 39.58 0.55 | 0.013 43.36 43.36 0.26 0.00 90.0
40 24 0.23 16.95 89.0 40.22 39.72 0.56 | 0.013 43.39 43.39 0.30 0.00 90.0
41 18 0.37 15.46 6.0 40.45 40.32 2.17 | 0.013 43.77 43.77 0.31 0.00 0.0
42 18 0.20 15.46 6.0 40.67 40.54 2.17 | 0.013 43.95 43.95 0.23 0.00 90.0
43 18 0.42 15.46 6.0 40.86 40.73 2.17 | 0.013 44.07 44.07 0.33 0.00 90.0
44 18 0.91 6.78 12.0 42.95 42.90 0.42 | 0.013 44.18 44.18 0.46 0.01 0.0
45 18 0.78 16.60 12.0 41.50 41.20 2,50 | 0.013 44.17 44.17 0.45 0.01 144.0
46 18 0.60 14.27 13.0 39.12 38.88 1.85 | 0.013 43.20 43.20 0.39 0.01 -90.0
System 3 Number of lines: 47 Date: 03-31-2009

NOTES: i Inlet control;

** Critical depth

; System flows limited to inlet captured flows.

Hydraflow Storm Sewers 2008
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(in) (ft/s) (cfs) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) (Deg)
47 18 0.16 11.55 81.0 40.00 39.02 1.21 | 0.013 43.20 43.20 0.20 0.00

55.0

System 3

Number of lines: 47 Date: 03-31-2009

NOTES: i Inlet control; ** Critical depth

; System flows limited to inlet captured flows.

Hydraflow Storm Sewers 2008
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End 11.2 | 0.16 9.85 090 |0.14 8.21 5.0 61.5 1.1 20.68 | 156.7 | 0.62 78 0.09 |-5.00 -4.99 25.00 25.00 37.24 26.51
2 1 13.0 | 0.00 9.69 0.00 |0.00 8.07 5.0 61.2 1.1 18.28 | 1454 | 0.55 78 0.08 | -4.99 -4.98 25.00 25.00 26.51 26.87
3 2 101.0 | 0.00 9.39 0.00 | 0.00 7.80 5.0 58.6 1.1 17.22 | 139.8 | 0.61 72 0.11 | -4.98 -4.87 25.01 25.01 26.87 24.00
4 3 15.0 | 0.11 0.11 0.90 |0.10 0.10 5.0 5.0 4.4 0.43 4.70 0.25 18 0.20 |-1.37 -1.34 25.02 25.02 24.00 23.60
5 3 46.0 | 1.14 1.14 0.81 |0.92 0.92 5.0 5.0 4.4 4.05 5.14 2.29 18 0.24 | -1.37 -1.26 25.02 25.09 24.00 24.71
6 3 80.0 | 0.00 8.14 0.00 | 0.00 6.78 5.0 56.8 1.1 16.23 | 106.2 | 0.68 66 0.10 | -4.87 -4.79 25.02 25.02 24.00 23.04
7 6 14.0 | 0.15 0.15 090 |0.14 0.14 5.0 5.0 4.4 0.59 4.86 0.33 18 0.21 |-1.29 -1.26 25.03 25.03 23.04 22.66
8 6 25.0 | 0.00 7.99 0.00 | 0.00 6.64 5.0 56.3 1.1 16.12 | 94.99 | 0.68 66 0.08 |-4.79 -4.77 25.03 25.03 23.04 22.96
9 8 14.0 | 0.10 0.10 0.90 |0.09 0.09 5.0 5.0 4.4 0.61 5.61 0.35 18 0.29 |-1.27 -1.23 25.04 25.04 22.96 22.58
10 8 25.0 | 0.00 7.89 0.00 |0.00 6.55 5.0 55.7 1.1 15.84 | 116.3 | 0.67 66 0.12 | -4.27 -4.24 25.03 25.03 22.96 23.03
11 10 14.0 | 0.12 0.12 090 |0.11 0.11 5.0 5.0 4.4 0.98 4.86 0.56 18 021 |-1.24 -1.21 25.04 25.04 23.03 22.65
12 10 74.0 | 0.00 7.77 0.00 | 0.00 6.45 5.0 53.9 1.2 15.34 | 103.3 | 0.65 66 0.09 |-4.24 -4.17 25.04 25.04 23.03 23.40
13 12 14.0 | 0.11 0.11 0.90 |0.10 0.10 5.0 5.0 4.4 0.91 4.86 0.52 18 0.21 |-1.17 -1.14 25.05 25.05 23.40 23.02
14 12 47.0 | 0.88 0.88 0.74 | 0.65 0.65 5.0 5.0 4.4 2.85 531 1.62 18 0.26 |-1.17 -1.05 25.05 25.08 23.40 24.16
15 12 79.0 | 0.00 6.78 0.00 | 0.00 5.70 5.0 51.9 1.2 14.13 | 106.9 | 0.59 66 0.10 |-4.17 -4.09 25.05 25.05 23.40 23.83
16 15 14.0 | 0.11 0.11 0.90 |0.10 0.10 5.0 5.0 4.4 0.93 4.86 0.53 18 0.21 |-1.09 -1.06 25.06 25.06 23.83 23.45
17 15 85.0 | 0.00 6.67 0.00 | 0.00 5.60 5.0 50.1 1.2 13.66 | 79.91 | 0.70 60 0.09 |-4.09 -4.01 25.06 25.06 23.83 24.24
18 17 13.0 | 0.06 0.06 0.90 |0.05 0.05 5.0 5.0 4.4 0.51 5.83 0.29 18 031 |-1.01 -0.97 25.07 25.07 24.24 23.88
19 17 46.0 | 0.63 0.63 0.72 |0.45 0.45 5.0 5.0 4.4 1.99 5.36 1.13 18 0.26 |-1.01 -0.89 25.07 25.08 24.24 24.99
20 17 44.0 | 0.00 5.98 0.00 | 0.00 5.09 5.0 49.0 1.2 12.84 | 87.80 | 0.65 60 0.11 | -4.01 -3.96 25.07 25.07 24.24 24.46
21 20 13.0 | 0.05 0.05 0.90 |0.05 0.05 5.0 5.0 4.4 0.40 5.04 0.22 18 0.23 | -0.96 -0.93 25.08 25.08 24.46 24.10
22 20 40.0 | 0.00 5.93 0.00 | 0.00 5.04 5.0 48.3 1.2 12.64 | 62.19 | 0.80 54 0.10 |-3.46 -3.42 25.08 25.08 24.46 24.65

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Run Date: 03-31-2009

NOTES: Intensity = 10.99 / (Inlet time + 0.10) ~ 0.56; Return period = 50 Yrs.

c=cir e=ellip b =box

Hydraflow Storm Sewers 2008 v12.01
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
23 22 14.0 | 0.36 0.36 0.90 |0.32 0.32 5.0 5.0 4.4 2.73 4.86 1.54 18 0.21 | -0.92 -0.89 25.09 25.10 24.65 24.27
24 22 99.0 | 0.00 5.57 0.00 |0.00 4.72 5.0 46.1 1.3 11.09 | 62.50 | 0.70 54 0.10 |-3.42 -3.32 25.09 25.09 24.65 25.13
25 24 48.0 | 0.31 0.31 0.86 |0.27 0.27 5.0 5.0 4.4 1.17 5.25 0.66 18 0.25 |-0.82 -0.70 25.10 25.11 25.13 2591
26 24 50.0 | 0.00 5.26 0.00 | 0.00 4.45 5.0 45.2 1.3 10.81 | 45.43 | 0.86 48 0.10 |-3.32 -3.27 25.10 25.10 25.13 25.36
27 26 130.0 | 0.00 1.42 0.00 |0.00 1.28 5.0 11.7 2.7 5.63 5.29 3.19 18 0.25 | -0.77 -0.44 25.12 25.49 25.36 27.30
28 27 14.0 | 0.10 0.10 0.90 |0.09 0.09 5.0 5.0 4.4 0.77 4.86 0.44 18 0.21 |-0.44 -0.41 25.80 25.80 27.30 26.90
29 27 67.0 | 0.08 0.08 0.90 |0.07 0.07 5.0 5.0 4.4 0.49 5.29 0.27 18 0.25 |-0.44 -0.27 25.80 25.81 27.30 27.05
30 27 85.0 | 0.00 1.24 0.00 | 0.00 1.12 5.0 111 2.8 4.72 5.22 2.67 18 0.25 |-0.44 -0.23 25.69 25.87 27.30 30.15
31 30 14.0 | 0.39 0.39 090 |0.35 0.35 5.0 5.0 4.4 2.54 5.61 1.44 18 0.29 |-0.23 -0.19 26.06 26.06 30.15 29.75
32 30 67.0 | 0.28 0.28 0.90 |0.25 0.25 5.0 5.0 4.4 1.62 5.29 0.92 18 0.25 |-0.23 -0.06 26.08 26.09 30.15 29.85
33 30 301.0 | 0.00 0.57 0.00 | 0.00 0.51 5.0 6.7 3.7 1.98 531 1.12 18 0.26 |-0.23 0.54 26.07 26.18 30.15 44.30
34 33 12.0 | 0.29 0.29 0.90 |0.26 0.26 5.0 5.0 4.4 1.14 5.25 0.65 18 0.25 | 054 0.57 26.21 26.21 44.30 43.90
35 33 67.0 | 0.28 0.28 0.90 |0.25 0.25 5.0 5.0 4.4 1.17 5.29 0.66 18 0.25 | 054 0.71 26.21 26.22 44.30 44.05
36 26 101.0 | 0.00 3.84 0.00 | 0.00 3.17 5.0 43.2 1.3 7.15 31.66 | 0.74 42 0.10 |-2.77 -2.67 25.12 25.12 25.36 27.50
37 36 14.0 | 0.13 0.13 0.90 |0.12 0.12 5.0 5.0 4.4 0.92 4.86 0.52 18 0.21 | -0.67 -0.64 25.14 25.14 27.50 27.12
38 36 47.0 | 0.49 0.49 0.76 |0.37 0.37 5.0 5.0 4.4 1.63 531 0.92 18 0.26 | -0.67 -0.55 25.13 25.14 27.50 28.27
39 36 97.0 | 0.00 3.22 0.00 | 0.00 2.69 5.0 40.9 1.4 6.20 30.65 | 0.64 42 0.09 |-2.67 -2.58 25.13 25.14 27.50 26.73
40 39 13.0 | 0.11 0.11 0.90 |0.10 0.10 5.0 5.0 4.4 0.72 5.83 0.41 18 0.31 | -0.58 -0.54 25.15 25.15 26.73 26.37
41 39 70.0 | 0.00 3.11 0.00 | 0.00 2.59 5.0 39.1 1.4 5.87 31.82 | 0.61 42 0.10 | -2.58 -2.51 25.14 25.15 26.73 26.76
42 41 13.0 | 0.12 0.12 090 |0.11 0.11 5.0 5.0 4.4 0.79 5.83 0.45 18 0.31 |-0.51 -0.47 25.16 25.16 26.76 26.40
43 41 81.0 | 0.00 2.99 0.00 | 0.00 2.48 5.0 37.0 1.4 5.51 33.54 | 057 42 0.11 |-251 -2.42 25.15 25.16 26.76 27.47
44 43 13.0 | 0.09 0.09 0.90 |0.08 0.08 5.0 5.0 4.4 0.55 5.04 0.31 18 0.23 | -0.42 -0.39 25.16 25.16 27.47 27.11

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Run Date: 03-31-2009

NOTES: Intensity = 10.99 / (Inlet time + 0.10) ~ 0.56; Return period = 50 Yrs.

c=cir e=ellip b =box

Hydraflow Storm Sewers 2008 v12.01
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Station Len Drng Area Rnoff Areax C Tc Rain | Total | Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full

Line '_I'o Incr | Total Incr Total | Inlet | Syst Size | Slope Dn Up Dn Up Dn Up

e (ft) (ac) (ac) ©) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
45 43 47.0 | 0.30 0.30 0.76 |0.23 0.23 5.0 5.0 4.4 1.00 5.08 0.57 18 0.23 | -0.42 -0.31 25.16 25.17 27.47 28.27
46 43 73.0 | 0.00 2.60 0.00 |0.00 2.17 5.0 35.4 15 4.94 20.65 | 0.70 36 0.10 |-1.92 -1.85 25.16 25.17 27.47 28.75
47 46 13.0 | 0.09 0.09 0.90 |0.08 0.08 5.0 5.0 4.4 0.65 5.04 0.37 18 0.23 | -0.35 -0.32 25.18 25.18 28.75 28.39
48 46 75.0 | 0.00 251 0.00 | 0.00 2.09 5.0 33.7 15 4.61 20.38 | 0.65 36 0.09 |-1.85 -1.78 25.17 25.18 28.75 30.76
49 48 13.0 | 0.22 0.22 0.90 |0.20 0.20 5.0 5.0 4.4 1.42 5.83 0.80 18 0.31 |-0.28 -0.24 25.18 25.19 30.76 30.40
50 48 41.0 | 0.36 0.36 0.76 |0.27 0.27 5.0 5.0 4.4 1.20 5.44 0.68 18 0.27 | -0.28 -0.17 25.18 25.19 30.76 31.51
51 48 148.0 | 0.00 1.93 0.00 |0.00 1.62 5.0 29.2 1.6 3.55 21.23 | 0.50 36 0.10 |-1.78 -1.63 25.19 25.19 30.76 36.86
52 51 14.0 | 0.34 0.34 090 |0.31 0.31 5.0 5.0 4.4 2.25 5.61 1.27 18 0.29 |-0.13 -0.09 25.19 25.20 36.86 36.48
53 51 35.0 | 0.49 0.49 0.82 |0.40 0.40 5.0 5.0 4.4 1.76 5.33 1.00 18 0.26 |-0.13 -0.04 25.19 25.20 36.86 37.38
54 51 299.0 | 0.00 1.10 0.00 | 0.00 0.91 5.0 14.0 25 2.25 21.47 | 0.32 36 0.10 |-1.63 -1.32 25.20 25.20 36.86 51.65
55 54 14.0 | 0.58 0.58 0.78 |0.45 0.45 5.0 5.0 4.4 1.98 4.86 1.12 18 0.21 |0.18 0.21 25.20 25.21 51.65 51.27
56 54 35.0 | 0.00 0.52 0.00 | 0.00 0.46 5.0 131 2.6 1.17 5.33 0.66 18 0.26 | 0.18 0.27 25.20 25.21 51.65 51.33
57 56 14.0 | 0.31 0.31 0.87 |0.27 0.27 5.0 5.0 4.4 1.18 4.86 0.67 18 0.21 | 0.27 0.30 25.21 25.21 51.33 50.95
58 56 200.0 | 0.00 0.21 0.00 | 0.00 0.19 5.0 55 4.2 0.78 5.30 0.44 18 0.26 | 0.27 0.78 25.22 25.23 51.33 50.59
59 58 14.0 | 0.21 0.21 0.89 |0.19 0.19 5.0 5.0 4.4 0.82 4.86 0.46 18 0.21 | 0.78 0.81 25.23 25.23 50.59 50.21
60 2 190.0 | 0.00 0.30 0.00 | 0.00 0.27 5.0 5.2 4.3 2.13 5.33 1.20 18 0.26 |-1.48 -0.99 25.01 25.09 26.87 35.43
61 60 15.0 | 0.30 0.30 0.90 |0.27 0.27 5.0 5.0 4.4 2.15 5.42 1.22 18 0.27 | -0.99 -0.95 2511 25.12 35.43 35.03

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Run Date: 03-31-2009

NOTES: Intensity = 10.99 / (Inlet time + 0.10) ~ 0.56; Return period = 50 Yrs.

; c=cir e=ellip b=box

Hydraflow Storm Sewers 2008 v12.01
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl

No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)

1 78 0.62 | 156.69 11.2 -4.99 -5.00 0.09 | 0.013 25.00 25.00 1.19 0.00 -90.0
2 78 0.55 | 145.43 13.0 -4.98 -4.99 0.08 | 0.013 25.00 25.00 1.11 0.00 0.0
3 72 0.61 | 139.79 | 101.0 -4.87 -4.98 0.11 | 0.013 25.01 25.01 1.10 0.01 90.0
4 18 0.25 4.70 15.0 -1.34 -1.37 0.20 | 0.013 25.02 25.02 0.25 0.00 90.0
5 18 2.29 5.14 46.0 -1.26 -1.37 0.24 | 0.013 25.02 25.09 0.77 0.08 -90.0
6 66 0.68 | 106.21 80.0 -4.79 -4.87 0.10 | 0.013 25.02 25.02 1.10 0.01 0.0
7 18 0.33 4.86 14.0 -1.26 -1.29 0.21 | 0.013 25.03 25.03 0.29 0.00 90.0
8 66 0.68 94.99 25.0 -4.77 -4.79 0.08 | 0.013 25.03 25.03 1.09 0.01 0.0
9 18 0.35 5.61 14.0 -1.23 -1.27 0.29 | 0.013 25.04 25.04 0.30 0.00 90.0
10 66 0.67 | 116.34 25.0 -4.24 -4.27 0.12 | 0.013 25.03 25.03 1.08 0.01 0.0
11 18 0.56 4.86 14.0 -1.21 -1.24 0.21 | 0.013 25.04 25.04 0.38 0.00 90.0
12 66 0.65 | 103.30 74.0 -4.17 -4.24 0.09 | 0.013 25.04 25.04 1.07 0.01 0.0
13 18 0.52 4.86 14.0 -1.14 -1.17 0.21 | 0.013 25.05 25.05 0.36 0.00 90.0
14 18 1.62 531 47.0 -1.05 -1.17 0.26 | 0.013 25.05 25.08 0.64 0.04 -90.0
15 66 0.59 | 106.88 79.0 -4.09 -4.17 0.10 | 0.013 25.05 25.05 1.02 0.01 0.0
16 18 0.53 4.86 14.0 -1.06 -1.09 0.21 | 0.013 25.06 25.06 0.37 0.00 90.0
17 60 0.70 79.91 85.0 -4.01 -4.09 0.09 | 0.013 25.06 25.06 1.03 0.01 0.0
18 18 0.29 5.83 13.0 -0.97 -1.01 0.31 | 0.013 25.07 25.07 0.27 0.00 90.0
19 18 1.13 5.36 46.0 -0.89 -1.01 0.26 | 0.013 25.07 25.08 0.54 0.02 -90.0
20 60 0.65 87.80 44.0 -3.96 -4.01 0.11 | 0.013 25.07 25.07 1.00 0.01 0.0
21 18 0.22 5.04 13.0 -0.93 -0.96 0.23 | 0.013 25.08 25.08 0.24 0.00 90.0
22 54 0.80 62.19 40.0 -3.42 -3.46 0.10 | 0.013 25.08 25.08 1.02 0.01 0.0
23 18 1.54 4.86 14.0 -0.89 -0.92 0.21 | 0.013 25.09 25.10 0.63 0.04 90.0

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Date: 03-31-2009

NOTES: ** Critical depth
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang

(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)
24 54 0.70 62.50 99.0 -3.32 -3.42 0.10 | 0.013 25.09 25.09 0.96 0.01 0.0
25 18 0.66 5.25 48.0 -0.70 -0.82 0.25 | 0.013 25.10 2511 0.41 0.01 -90.0
26 48 0.86 45.43 50.0 -3.27 -3.32 0.10 | 0.013 25.10 25.10 0.97 0.01 0.0
27 18 3.19 5.29 | 130.0 -0.44 -0.77 0.25 | 0.013 25.12 25.49 0.91 0.16 -90.0
28 18 0.44 4.86 14.0 -0.41 -0.44 0.21 | 0.013 25.80 25.80 0.34 0.00 -90.0
29 18 0.27 5.29 67.0 -0.27 -0.44 0.25 | 0.013 25.80 25.81 0.27 0.00 90.0
30 18 2.67 5.22 85.0 -0.23 -0.44 0.25 | 0.013 25.69 25.87 0.83 0.11 0.0
31 18 1.44 5.61 14.0 -0.19 -0.23 0.29 | 0.013 26.06 26.06 0.61 0.03 -90.0
32 18 0.92 5.29 67.0 -0.06 -0.23 0.25 | 0.013 26.08 26.09 0.49 0.01 90.0
33 18 1.12 531 | 301.0 0.54 -0.23 0.26 | 0.013 26.07 26.18 0.54 0.02 0.0
34 18 0.65 5.25 12.0 0.57 0.54 0.25 | 0.013 26.21 26.21 0.41 0.01 -90.0
35 18 0.66 5.29 67.0 0.71 0.54 0.25 | 0.013 26.21 26.22 0.41 0.01 90.0
36 42 0.74 31.66 | 101.0 -2.67 -2.77 0.10 | 0.013 25.12 25.12 0.82 0.01 0.0
37 18 0.52 4.86 14.0 -0.64 -0.67 0.21 | 0.013 25.14 25.14 0.37 0.00 90.0
38 18 0.92 531 47.0 -0.55 -0.67 0.26 | 0.013 25.13 25.14 0.49 0.01 -90.0
39 42 0.64 30.65 97.0 -2.58 -2.67 0.09 | 0.013 25.13 25.14 0.76 0.01 0.0
40 18 0.41 5.83 13.0 -0.54 -0.58 0.31 | 0.013 25.15 25.15 0.32 0.00 90.0
41 42 0.61 31.82 70.0 -2.51 -2.58 0.10 | 0.013 25.14 25.15 0.74 0.01 0.0
42 18 0.45 5.83 13.0 -0.47 -0.51 0.31 | 0.013 25.16 25.16 0.34 0.00 90.0
43 42 0.57 33.54 81.0 -2.42 -2.51 0.11 | 0.013 25.15 25.16 0.72 0.01 0.0
44 18 0.31 5.04 13.0 -0.39 -0.42 0.23 | 0.013 25.16 25.16 0.28 0.00 90.0
45 18 0.57 5.08 47.0 -0.31 -0.42 0.23 | 0.013 25.16 25.17 0.38 0.00 -90.0
46 36 0.70 20.65 73.0 -1.85 -1.92 0.10 | 0.013 25.16 25.17 0.71 0.01 0.0

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Date: 03-31-2009

NOTES: ** Critical depth

Hydraflow Storm Sewers 2008
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Line | Line Vel Capac Line Invert Invert Line n-val HGL HGL Crit | Minor Defl
No. Size Ave Full Length Up Dn Slope Pipe Dn Up Depth | Loss Ang
(@in) (ft/s) (cfs) (ft) (ft) (ft) (90 (ft) (ft) (ft) (ft) (Deg)
47 18 0.37 5.04 13.0 -0.32 -0.35 0.23 | 0.013 25.18 25.18 0.31 0.00 90.0
48 36 0.65 20.38 75.0 -1.78 -1.85 0.09 | 0.013 25.17 25.18 0.68 0.01 0.0
49 18 0.80 5.83 13.0 -0.24 -0.28 0.31 | 0.013 25.18 25.19 0.45 0.01 90.0
50 18 0.68 5.44 41.0 -0.17 -0.28 0.27 | 0.013 25.18 25.19 0.42 0.01 -90.0
51 36 0.50 21.23 | 148.0 -1.63 -1.78 0.10 | 0.013 25.19 25.19 0.60 0.00 0.0
52 18 1.27 5.61 14.0 -0.09 -0.13 0.29 | 0.013 25.19 25.20 0.57 0.03 90.0
53 18 1.00 5.33 35.0 -0.04 -0.13 0.26 | 0.013 25.19 25.20 0.51 0.02 -90.0
54 36 0.32 21.47 | 299.0 -1.32 -1.63 0.10 | 0.013 25.20 25.20 0.48 0.00 0.0
55 18 1.12 4.86 14.0 0.21 0.18 0.21 | 0.013 25.20 25.21 0.54 0.02 90.0
56 18 0.66 5.33 35.0 0.27 0.18 0.26 | 0.013 25.20 25.21 0.41 0.01 -90.0
57 18 0.67 4.86 14.0 0.30 0.27 0.21 | 0.013 25.21 25.21 0.41 0.01 0.0
58 18 0.44 5.30 | 200.0 0.78 0.27 0.26 | 0.013 25.22 25.23 0.34 0.00 90.0
59 18 0.46 4.86 14.0 0.81 0.78 0.21 | 0.013 25.23 25.23 0.35 0.00 -90.0
60 18 1.20 5.33 | 190.0 -0.99 -1.48 0.26 | 0.013 25.01 25.09 0.56 0.02 -90.3
61 18 1.22 5.42 15.0 -0.95 -0.99 0.27 | 0.013 25.11 25.12 0.56 0.02 -89.7

Project File: Claire_ Drainage Area 4 (depressed section).stm

Number of lines: 61

Date: 03-31-2009

NOTES: ** Critical depth

Hydraflow Storm Sewers 2008
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W East-West Connector Project

New Roadway Drainage Inlet Calculations- LT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate O Date:  3/20/2009
Layout Line: "NR" "NR" "NR" "NR" "NR" "NR" "NR" "NR" "NR" "NR" "NR"

In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 44+79 46+00 47+25 48+52 50+81 52+00 54+35 54+35 59+45 63+00 64+00
End Station 43+54 44+79 46+00 47+25 48+52 50+81 52+00 59+45 61+75 61+75 63+00
St Structure location station: >>  43+54 44+79 46+00 47+25 48+52 50+81 52+00 59+45 60+50 61+75 63+00
N Notes < < <- < < < HP -> LP <- <-
Off-site contributing watershed area (acres): >> 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.29 0.20 0.18
On-site contributing watershed area (acres) >> 0.16 0.18 0.20 0.19 0.30 0.15 0.23 0.79 0.28 0.11 0.09
Ar |Contributing watershed area (acres): 0.20 0.18 0.20 0.19 0.30 0.15 0.23 1.14 0.58 0.31 0.27
C  Composite Runoff Coefficient "C" >> 0.84 0.90 0.90 0.90 0.90 0.90 0.90 0.81 0.76 0.72 0.72
Ic  Precipitation intensity (in/hr): >> 3.94 3.94 3.94 3.94 3.94 3.94 3.94 441 441 441 441
Qa  Subarea discharae Q (f/s): 0.66 0.65 0.69 0.69 1.08 0.53 0.80 4.10 1.92 1.00 0.85
a9 Previous bv-nass flow (f/s): > 0.06 0.07 0.08 0.15 0.03 0.07 0.00 0.00 0.00
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q (ﬁ’/s); 0.72 0.72 0.77 0.84 1.11 0.61 0.80 4.10 1.92 1.00 0.85
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: > 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): >>  0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0236 0.0044 0.0050 0.0050
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1 1 1 1 1 3 3 3 3
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1 1 1 1 1 1 2 1 1
ID  Inlet description: > Type1Dl  Type1Dl  Type1DI  Type1Dl  Type1Dl  Type1DI  Type1DI Slotted Slotted Slotted Slotted
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1 1 1 1 1 2 2 2 2
Gw  Grate width (in): > 240 24.0 240 24.0 240 24.0 240
Gl Grate length (in): > 36.0 36.0 36.0 36.0 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) > 510.00 230.00 125.00 100.00
Ls  Slotted drain length provided: (ft > 494.06 22281 121.09 96.88

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200

W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0

a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 125

Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00 8.00 8.00 8.00 8.00 8.00 0.00 0.00 0.00

Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 7.97 7.98 8.21 8.47 9.41 7.49 8.31 10.42 8.21 7.73

Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 6.17 6.18 6.47 6.79 7.91 5.56 6.59 9.08 6.47 5.87

Du/s Depth at flowline before inlet (ft) 0.23 0.23 0.23 0.24 0.26 0.22 0.24 0.29 0.23 0.22

Auls Water cross-area hefore inlet (f): 0.54 0.54 0.57 0.62 0.78 0.47 0.59 0.98 0.57 0.50

Vuls Velocity for total discharge before inlet (ft/s) 1.33 1.33 1.35 1.36 142 1.30 1.35 4.18 1.74 1.70

Eod Ratio of gutter depression flow to total Q (Eod) 91% 91% 90% 88% 82% 94% 89% 76% 90% 93%

Se  Equivalent cross-slope (ft/ft) 0.052 0.052 0.051 0.051 0.049 0.053 0.051 0.046 - 0.051 0.052

GRATE INLETS ON-GRADE:

Eog Ratio of grate frontal flow to total flow: 82% 82% 80% 78% 71% 86% 9% e e e e

QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.59 0.59 0.62 0.66 0.79 0.52 064 - e

Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 873 8.73 8.73 8.73 8.73

Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00 1.00 1.00 1.00 100 e e e

Qs Side flow in f¥/s (Qs): 0.13 0.13 0.15 0.18 0.32 0.08 016 - e e

Gle Effective grate length w/ 25% clogging (in) 27 27 27 27 27 27 27

Rs  Fraction of side flow interception (Rs): 57% 57% 56% 55% 53% 58% 56%

E  Grate Efficiency (E): 92% 92% 91% 90% 86% 94% 91% - e e e

Qi Total flow intercepted (ft’/s): 0.66 0.66 0.7 0.76 0.96 0.57 073 e e e e
Qb |Grate flow-by (ft's): 0.05 0.06 0.07 0.08 015 0.03 www @00 = 2 = = =

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)

Lt Length required for total interception (ft): - - 26.59 8.70 8.04
Ci Intercention for provided lenath L (f/s): - - 441 1.0 0.9
El  Efficiency for providged length L e e e e e e e 100% - 100% 100%
Qs |Slotted drain or side opening flow-by (flsls): ----------------------------------- 00 e 0.0 0.0

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets
di;  Depth of ponding at inlet (33% Clogging - Freeway)(fty ~ —= e e e e e e e e e
dsy Depthof ponding at inlet (50% Clogging City St)(ft) == e e e e e e e e e e
wy; Ponded width atinlet (33% Clogging - Freeway)(fty e e e e e e e e e e
ws, Ponded width atinlet (50% Clogging City Sty(fty e e e e e e e e e e
Slotted drains

di3  Depthof ponding atinlet (33% Clogging - Freeway)(t) = e 003
dsp Depthof ponding atinlet (50% Clogging City St)(¢t) == 0.04
Wy; Ponded width atinlet (33% Clogging - Freeway)(t) == o 0.00

wso Ponded width atinlet (50% Clogging City Sty(fty e e e e e e e 000 e e
Curb opening inlets

di;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(t) === s e e e e e e e e

dsy Depth of ponding at inlet (Weir, 50% Clogging City St)(ft) === e e e e e e e e e

wy; Ponded width atinlet (33% Clogging - Freeway)(fty e e e e e e e e e e

ws, Ponded width atinlet (50% Clogging City Sty(fty e e e e e e e e e e e

Lc  Length of the vertical curve (ft) > 400.00
g1 approach grade #1 (%): > -7.00
g2  approach grade #2 (%): > 0.50

K K=Min(Lc/(Dif(g1,g2),167) (Table 4-7, HEC-22) e e e e e e e e e e e
Df  Flanking inlets distance (ft): e e e e e e e e e e e
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W East-West Connector Project

New Roadway Drainage Inlet Calculations- RT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate O Date:  3/20/2009
Layout Line: “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 49+50 50+75 51425 52+00 52+75 53+29 54+35 54+35 56+50 58+44 59+45
End Station 49+00 49+50 50+75 51+25 52+00 52+75 53+29 56+50 58+44 59+45 60+25
St Structure location station: >>  49+00 49+50 50+75 51+25 52+00 52+75 53+29 56+50 58+44 59+45 60+25
N Notes <- < <- < <- < HP > > > >
Off-site contributing watershed area (acres): >> 0.00 0.00 0.01 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.00
On-site contributing watershed area (acres) >> 0.08 0.23 0.09 0.14 0.17 0.10 0.21 0.30 0.16 0.11 0.15
Ar |Contributing watershed area (acres): 0.08 0.23 0.10 0.17 0.19 0.10 0.21 0.30 0.16 0.11 0.15
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.89 0.89 0.89 0.90 0.90 0.90 0.90 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 3.94 3.94 3.94 3.94 3.94 3.94 3.94 441 441 441 441
Qa  gyharea discharae Q (/s 0.29 0.83 0.36 0.58 0.67 0.34 0.75 1.19 0.64 0.45 0.60
a9 Previous bv-nass flow (f/s): > 0.08 0.01 0.04 0.05 0.02 0.03 0.15 0.17 0.03 0.21 0.13
Qadd Discharge added by operator (ft3/s) >
Qt  |Total discharge Q (ﬁ’/s); 0.38 0.84 0.39 0.63 0.69 0.37 0.90 1.36 0.67 0.65 0.73
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: > 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.015 0.015
S Longitudinal slope S (ft/ft): >>  0.0010 0.0011 0.0030 0.0030 0.0030 0.0030 0.0623 0.0743 0.0424 0.0236 0.0067
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1 1 1 1 1 1 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1 1 1 1 1 1 1 1 1
ID  Inlet description: > Type1Dl  Type1Dl  Type1DI  Type1Dl  Type1DI  Type1Dl  Type1Dl  Type1DI  Type1Dl  Type1DI  Type1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1 1 1 1 1 1 2 2 2
Gw  Grate width (in): > 240 24.0 240 24.0 240 24.0 240 24.0 240 24.0 240
Gl Grate length (in): > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0095 0.0028 0.0125 0.0125 0.0200 0.0200
W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 125
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.055 0.044 0.038 0.047 0.047 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00 6.00 6.00 6.00 6.00 6.00 8.00 8.00 8.00 8.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 7.69 10.20 6.38 7.59 7.85 9.90 16.82 745 6.35 5.11 6.75
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 5.81 8.83 4.06 5.68 6.02 6.33 6.94 3.92 2.77 2.72 4.57
Du/s Depth at flowline before inlet (ft) 0.22 0.28 0.19 0.22 0.22 0.16 0.12 0.15 0.13 0.15 0.20
Auls Water cross-area hefore inlet (f): 0.49 0.94 0.32 0.48 0.52 0.35 0.22 0.25 0.18 0.20 0.37
Vuls Velocity for total discharge before inlet (ft/s) 0.76 0.89 1.23 1.31 1.33 1.06 4.03 5.39 3.7 3.22 2.00
Eod Ratio of gutter depression flow to total Q (Eod) 93% 78% 99% 94% 92% 95% 98% 100% 100% 100% 98%
Se  Equivalent cross-slope (ft/ft) 0.052 0.047 0.054 0.053 0.052 0.042 0.037 0.047 0.047 0.055 0.054
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 85% 66% 95% 85% 83% 89% 96% 97% 63% 73% 61%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.32 0.55 0.37 0.54 0.57 0.33 0.87 1.32 043 048 0.44
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Qs Side flow in ff/s (Qs): 0.06 0.29 0.02 0.09 0.12 0.04 0.03 0.04 0.24 0.17 0.29
Gle Effective grate length w/ 25% clogging (in) 27 27 27 27 27 27 27 27 27 27 27
Rs  Fraction of side flow interception (Rs): 79% 1% 62% 58% 57% 62% 11% 9% 16% 22% 40%
E  Grate Efficiency (E): 97% 90% 98% 94% 93% 96% 97% 98% 69% 79% 76%
Qi Total flow intercepted (ft’/s): 0.36 0.75 0.39 0.59 0.64 0.35 0.87 1.33 0.46 0.52 0.56
Qb |Grate flow-by (ft'ls): 0.01 0.08 0.01 0.04 0.05 0.02 0.03 0.03 0.21 0.13 0.17

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): -

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs |Slotted drain or side opening flow-by (ft¥)s): = e

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Grate Inlets
dy;  Depthof ponding atinlet (33% Clogging - Freeway)®t) =
dsp Depthof ponding atinlet (50% Clogging City St)(¢t) ==
wy; Ponded width atinlet (33% Clogging - Freeway)(t) = e
Wso Ponded width atinlet (50% Clogging City Sty¢#t) == e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City Sty#t) = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(t) = -
ds,  Depth of ponding at inlet (Weir, 50% Clogging City St)(t) = —
w3 Ponded width atinlet (33% Clogging - Freeway)(t) = e
Wso Ponded width atinlet (50% Clogging City Sty#t) = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Dif(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (): e e
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East-West Connector Project

New Roadway Drainage Inlet Calculations- LT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate O Date:  3/20/2009
Layout Line: “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 65+00 66+53 68+00 69+03 70+49 72+00 75+00 77+00 78+49 79+00 80+50
End Station 64+00 65+00 66+53 68+00 69+03 70+49 72+00 75+00 77+00 80+50 81+85
St Structure location station: >>  64+00 65+00 66+53 68+00 69+03 70+49 72+00 75+00 77+00 80+50 81+85
N Notes <- < <- < < < <- < HP > >
Off-site contributing watershed area (acres): >> 0.23 0.04 0.15 0.09 0.15 0.18 0.19 0.08 0.04 0.10 0.07
On-site contributing watershed area (acres) >> 0.13 0.27 0.15 0.10 0.15 0.17 0.30 0.24 0.17 0.18 0.14
Ar |Contributing watershed area (acres): 0.35 0.31 0.30 0.19 0.30 0.36 0.49 0.31 0.21 0.28 0.21
C  Composite Runoff Coefficient "C" >> 0.72 0.86 0.76 0.77 0.76 0.76 0.82 0.87 0.89 0.86 0.87
Ic  Precipitation intensity (in/hr): >> 441 441 441 441 441 441 441 441 441 3.94 3.94
Qa  gyharea discharae Q (/s 1.13 1.18 1.01 0.63 1.01 1.19 1.77 1.19 0.80 0.94 0.70
a9 Previous bv-nass flow (f/s): > 0.00 0.09 0.00 0.00 0.00 0.00 0.43 0.17 0.07
Qadd Discharge added by operator (ft3/s) >
Qt  |Total discharge Q (ﬁ’/s); 113 1.26 1.01 0.63 1.01 1.19 2.20 1.37 0.80 0.94 0.77
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: > 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): >>  0.0050 0.0050 0.0032 0.0027 0.0178 0.0300 0.0472 0.0500 0.0575 0.0090 0.0090
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 3 3 3 3 3 3 3 1 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1 1 1 1 1 1 1 1 1
ID  Inlet description: > Slotted Slotted Slotted Slotted Slotted Slotted Slotted Type 1Dl Type1DI  Type1Dl  Type 1Dl
Standard Gutter Depression (1=SGD, 2=no SGD > 2 2 2 2 2 2 2 1 1 1 1
Gw  Grate width (in): > 24.0 240 24.0 240
Gl Grate length (in): > 36.0 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) > 100.00 153.00 147.00 103.00 146.00 151.00 300.00
Ls  Slotted drain length provided: (ft > 96.88 148.22 142.41 99.78 141.44 146.28 290.63
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0117 0.0200 0.0200 0.0200 0.0200
W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 125
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.020 0.020 0.012 0.020 0.020 0.055 0.055
Available Flooded Width (ft) > 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.00 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 8.59 8.96 8.98 7.75 6.49 6.26 10.13 6.00 4.79 7.18 6.67
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 6.93 7.37 7.40 5.89 6.49 6.26 10.13 6.00 4.79 5.16 4.46
Du/s Depth at flowline before inlet (ft) 0.24 0.25 0.25 0.22 0.13 0.13 0.12 0.12 0.10 0.21 0.19
Auls Water cross-area hefore inlet (f): 0.64 0.70 0.70 0.50 0.42 0.39 0.60 0.36 0.23 0.42 0.36
Vuls Velocity for total discharge before inlet (ft/s) 1.77 1.80 144 1.25 2.39 3.03 367 3.80 3.51 222 2.16
Eod Ratio of gutter depression flow to total Q (Eod) 88% 85% 85% 93% 81% 82% 61% 84% 93% 96% 98%
Se  Equivalent cross-slope (ft/ft) 0.050 0.050 0.050 0.052 0.020 0.020 0.012 0.020 0.020 0.053 0.054
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: e e e e e e e 66% 76% 89% 93%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter deoressior = e e 0.90 0.61 0.83 0.71
Vo Vo foreffective length (P-50, Chart5) (ft's) e e 8.73 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted Rf: e e e e e e e 1.00 1.00 1.00 1.00
Qs Sidefowinff/s@s: e e e 046 0.19 01 0.05
Gle Effective grate length w/ 25% clogging (in): e e 27 27 27 27
Rs  Fraction of side flow interception(Rs): e e % 8% 35% 37%
E  Grate Efficiency €): e e e e e e e 69% 78% 93% 96%
Qi Totalflowintercepted (ft¥fs): e e e e e e e 0.94 0.63 0.87 0.73
Qb |Grate flow-by (ffls); ----------------------------------- 0.43 0.17 0.07 0.03
SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): 9.25 9.78 7.80 5.89 22.46 2817 57.68
Ci Intercention for provided lenath L (f/s): 11 1.3 1.0 0.6 1.0 1.2 22
El  Efficiency for providged length L 100% 100% 100% 100% 100% 100% 100% e e e e
Qs |Slotted drain or side opening flow-by (ft'/s): 0.0 0.0 0.0 0.0 0.0 0.0 00 e e e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets
dy;  Depth of ponding at inlet (33% Clogging - Freeway)(ft) == — e e e e e e e e e
dso  Depth of ponding atinlet (50% Clogging City St)(t) === e e e e e e e e e e
wy;  Ponded width at inlet (33% Clogging - Freeway)(ft) ~ —— e e e e e e e e e e
wgy Ponded width atinlet (50% Clogging City St)(fty ~ w— e e e e e e e e e e
Slotted drains
dy;  Depth of ponding at inlet (33% Clogging - Freeway)(fty == —e e e e e e e e e
dso  Depth of ponding at inlet (50% Clogging City Sty@t) ==
wy;  Ponded width at inlet (33% Clogging - Freeway)(t) w0
wg Ponded width atinlet (50% Clogging City St)(fty ~ — e e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(t) == == e e e e e e e e e
dso  Depth of ponding at inlet (Weir, 50% Clogging City St)(ft) == w0 e e e e e e e e e
wy;  Ponded width at inlet (33% Clogging - Freeway)(ft) ~ —— e e e e e e e e e e
wgy Ponded width atinlet (50% Clogging City St)(fty ~ w e e
Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22)
Df  Flanking inlets distance (ft):
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W East-West Connector Project

New Roadway Drainage Inlet Calculations- RT Designed by: Claire Coughlan [m} Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate O Date:  3/20/2009
Layout Line: “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 60+25 61+50 62+30 63+15 63+60 64+00 66+59 67+50 68+20 69+03 69+75
End Station 60+75 60+75 61+50 62+30 63+15 63+60 64+00 66+59 67+50 68+20 69+03
St Structure location station: >>  60+50 60+75 61+50 62+30 63+15 63+60 64+00 66+59 67+50 68+20 69+03
N Notes LP < < < < <- < <- < <- <
Off-site contributing watershed area (acres): >> 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
On-site contributing watershed area (acres) >> 0.10 0.12 0.11 0.11 0.06 0.05 0.36 0.13 0.11 0.12 0.09
Ar |Contributing watershed area (acres): 0.10 0.12 0.11 0.11 0.06 0.05 0.36 0.13 0.11 0.12 0.09
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 441 441 441 441 441 441 441 441 441 441 441
Qa  gyharea discharae Q (/s 0.40 0.49 0.44 0.42 0.24 0.18 141 0.52 0.45 0.50 0.36
a9 Previous bv-nass flow (f/s): > 0.29 0.10 0.08 0.06 0.13 0.46 0.14 0.11 0.11 0.07 0.17
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q (ﬁ’/s); 0.70 0.58 0.52 0.47 0.37 0.64 1.55 0.63 0.56 0.56 0.53
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: >> 0015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
S Longitudinal slope S (ft/ft): >>  0.0032 0.0062 0.0056 0.0050 0.0050 0.0042 0.0688 0.0105 0.0063 0.0058 0.0011
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1 1 1 1 1 1 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 2 1 1 1 1 1 1 1 1 1 1
ID  Inlet description: > Type1Dl  Type1Dl  Type1DI  Type1Dl  Type1DI  Type1Dl  Type1Dl  Type1DI  Type1Dl  Type1DI  Type1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 2 2 2 2 2 2 2 2 2 2 2
Gw  Grate width (in): > 240 24.0 240 24.0 240 24.0 240 24.0 240 24.0 240
Gl Grate length (in): > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
3 or 4 sided weir? > 3
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200
W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 125
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 6.30 6.15 6.06 5.55 6.99 5.78 5.86 6.18 6.29 8.41
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 3.95 3.74 3.61 2.96 4.90 3.22 3.34 3.79 3.94 6.70
Du/s Depth at flowline before inlet (y e 0.18 0.18 0.18 0.16 0.20 0.17 0.17 0.18 0.18 0.24
Auls Water cross-area hefore inlet (f): 0.31 0.30 0.29 0.24 0.40 0.26 0.27 0.30 0.31 0.61
Vuls Velocity for total discharge before inlet (ft/s) 1.87 1.76 1.65 1.57 1.60 5.97 2.35 1.87 1.81 0.88
Eod Ratio of gutter depression flow to total Q (Eod) 99% 100% 100% 100% 97% 100% 100% 100% 99% 89%
Se Equivalentcross-slope (ft) e 0.054 0.055 0.055 0.055 0.054 0.055 0.055 0.055 0.055 0.051
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total low: 64% 65% 66% 70% 59% 68% 67% 65% 64% 51%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.37 0.34 0.31 0.26 0.38 1.05 042 0.36 0.36 0.27
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (R): 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Qs Side flow in f¥/s (Qs): 0.21 0.18 0.16 0.11 0.26 0.50 0.21 0.20 0.20 0.26
Gle Effective grate length w/ 25% clogging (in) 27 27 27 27 27 27 27 27 27 27
Rs  Fraction of side flow interception (Rs): 43% 46% 49% 51% 50% 9% 34% 43% 45% 73%
E  Grate Efficiency €): e 79% 81% 82% 85% 79% 1% 78% 80% 80% 87%
Qi Total flowintercepted (fs): e 0.46 0.42 0.39 0.32 0.51 1.09 0.49 0.45 0.45 0.46
Qb |Grate flowby (ff/s): e 0.12 0.10 0.08 0.06 0.13 0.46 0.14 0.11 0.11 0.07

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)

Lt Length required for total interception (ft):

Ci' Interceotion for brovided lenath L (fs):
El  Efficiency for providged length L

Qs |Slotted drain or side opening flow-by (flsls):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Grate Inlets
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
Wy,  Ponded width at inlet (33% Clogging - Freeway)(ft)
Wso  Ponded width at inlet (50% Clogging City St)(ft)
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft)
wso  Ponded width at inlet (50% Clogging City St)(ft)
Curb opening inlets
ds;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (Weir, 50% Clogging City St)(ft)
Wy,  Ponded width at inlet (33% Clogging - Freeway)(ft)
Wso  Ponded width at inlet (50% Clogging City St)(ft)
Lc  Length of the vertical curve (ft)
g1 approach grade #1 (%):
g2  approach grade #2 (%):
K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22)
Df  Flanking inlets distance (ft):

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 6025 to 6975 Rt

0.13
0.16
4.52
5.97




W East-West Connector Project

New Roadway Drainage Inlet Calculations- LT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate O Date:  3/20/2009
Layout Line: "NR" "NR" "NR" "NR" "NR" "NR" "NR" "NR"

In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 81+85 82+75 84+50 85+09 85+75 86+50 87+54 88+00
End Station 82+75 83+75 83+75 84+50 85+09 85+75 86+50 87+54
St Structure location station: > 82+75 83+20 83+75 84+50 85+09 85+75 86+50 87+54
N Notes > LP < < < <- < <-
Off-site contributing watershed area (acres): >> 0.05 0.02 0.04 0.28 0.17 0.15 0.26 0.04
On-site contributing watershed area (acres) >> 0.11 0.13 0.10 0.09 0.08 0.10 0.14 0.23
Ar |Contributing watershed area (acres): 0.16 0.15 0.14 0.37 0.25 0.26 0.41 0.28
C  Composite Runoff Coefficient "C" >> 0.87 0.89 0.87 0.82 0.83 0.84 0.83 0.88
Ic  Precipitation intensity (in/hr): >> 3.94 3.94 3.94 3.94 3.94 3.94 3.94 3.94
Qa  Subarea discharae Q (f/s): 0.55 0.51 0.48 1.19 0.81 0.86 1.34 0.97
a9 Previous bv-nass flow (f/s): > 0.03 0.05 0.13 0.03 0.04 0.11 0.04 0.19
Qadd Discharge added by operator (ft3/s) >
Qt |Total discharge Q !ftslsl; 0.58 0.56 0.62 1.21 0.85 0.96 1.38 1.16
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: > 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): >>  0.0048 0.0019 0.0041 0.0098 0.0146 0.0167 0.0221 0.0283
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1 1 1 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 2 1 1 1 1 1 1
ID  Inlet description: > Type1Dl  Type1Dl  Type1Dl  Type1Dl  Type1DI  Type1Dl  Type 1Dl  Type 1Dl
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1 1 1 1 1 1
Gw  Grate width (in): > 240 24.0 240 24.0 240 24.0 240 24.0
Gl Grate length (in): > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
3 or 4 sided weir? > 3
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200
W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
Available Flooded Width (ft) > 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 676 0 - 712 7.78 6.32 6.46 7.01 6.26
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 459 0 5.07 5.94 3.98 4.18 4.93 3.91
Du/s Depth at flowline before inlet (ft) 020 - 0.21 0.22 0.18 0.19 0.20 0.18
Auls Water cross-area hefore inlet (f): 037 0.41 0.51 0.31 0.33 0.40 0.31
Vuls Velocity for total discharge before inlet (ft/s) 159 - 1.50 2.39 2.70 2.91 345 373
Eod Ratio of gutter depression flow to total Q (Eod) 98% - 96% 93% 99% 99% 97% 99%
Se  Equivalent cross-slope (ft/ft) 0.054 - 0.053 0.052 0.054 0.054 0.054 0.055
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 2% 0 - 89% 84% 95% 94% 90% 96%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 054 0.55 1.02 0.81 0.91 1.24 11
Vo Vo for effective length (P-50, Chart 5) (ft/s) 873 873 8.73 8.73 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 100 - 1.00 1.00 1.00 1.00 1.00 1.00
Qs Side flow in f¥/s (Qs): 005 0.07 0.20 0.04 0.05 0.14 0.05
Gle Effective grate length w/ 25% clogging (in) 21 27 27 27 27 27 27
Rs  Fraction of side flow interception (Rs): 50% 0 - 53% 32% 28% 25% 20% 18%
E  Grate Efficiency (E): %% 000 95% 89% 97% 96% 92% 97%

Qi Total flow intercepted (ft’/s): 056 e 0.59 1.08 0.82 0.92 1.27 112
Qb |Grate flow-by (ft's): 002 e 0.03 0.13 0.03 0.04 0.11 0.04

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): -

Ci' Interceotion for brovided lenath L (fs): - g
El  Efficiency for providgedlength L e e e e e e e e

Qs |Slotted drain or side opening flow-by (ft¥/s): e e e e e e e e

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Grate Inlets
dy;  Depth of ponding at inlet (33% Clogging - Freeway)(ft) - 012 e e e e e e
dso  Depth of ponding at inlet (50% Clogging City Sty¢ty == 014 e e e e e e
wy;  Ponded width at inlet (33% Clogging - Freeway)(t) - 364 0 e e e e e e
wgy Ponded width at inlet (50% Clogging City Sty¢t) === 490 0 e e e e e e

Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e -
wgy Ponded width atinlet (50% Clogging City St)ft) ~ w e e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(t) == == e e e e e e
dso  Depth of ponding at inlet (Weir, 50% Clogging City St)(ft) == w0 e e e e e e
wy;  Ponded width at inlet (33% Clogging - Freeway)(ft) w0 e e e e e e
wgy Ponded width atinlet (50% Clogging City St)ft) ~ w e e e e e e

Lc  Length of the vertical curve (ft) > 200.00

g1 approach grade #1 (%): > -0.90

g2  approach grade #2 (%): > 0.33

K K=Min(Lc/(Dif(g1,92),167) (Table 4-7, HEC-22) - 163 e e e e e e
Df  Flanking inlets distance (). e 5194 e e e e e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 8185 to 8800 Lt



W East-West Connector Project

New Roadway Drainage Inlet Calculations- RT Designed by: Claire Coughlan [m} Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagate [ Date:  3/20/2009
Layout Line: “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR" “NR"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 70+50 72+01 74+99 78+49 79+00 81+80 82+75 84+50 85+09 86+50 87+54
End Station 69+75 70+50 72+01 74+99 81+80 82+75 83+75 83+75 84+50 85+09 86+50
St Structure location station: > 69+75 70+50 72+01 74+99 81+80 82+75 83+20 83+75 84+50 85+09 86+50
N Notes <- < <- HP -> > LP < < < <-
Off-site contributing watershed area (acres): >> 0.00 0.00 0.00 0.25 0.00 0.03 0.04 0.03 0.03 0.08 0.08
On-site contributing watershed area (acres) >> 0.09 0.22 0.34 0.32 0.27 0.15 0.17 0.13 0.12 0.22 0.22
Ar |Contributing watershed area (acres): 0.09 0.22 0.34 0.58 0.27 0.18 0.21 0.16 0.15 0.30 0.31
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.90 0.78 0.90 0.88 0.88 0.88 0.88 0.87 0.87
Ic  Precipitation intensity (in/hr): >> 441 441 441 441 3.94 3.94 3.94 3.94 3.94 3.94 3.94
Qa  gyharea discharae Q (/s 0.35 0.87 1.36 1.97 0.95 0.64 0.73 0.56 0.50 1.02 1.05
a9 Previous bv-nass flow (f/s): > 0.41 0.46 0.13 0.07 0.07 0.01 0.07 0.04 0.00
Qadd Discharge added by operator (ft3/s) >
Qt  |Total discharge Q (ﬁ’/s); 0.76 1.33 1.50 1.97 0.95 0.71 0.80 0.57 0.57 1.06 1.05
SHOULDER AND GUTTER CONFIGURATION:
n  Manning's n: >> 0015 0.015 0.015 0.015 0.016 0.016 0.016 0.016 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0253 0.0331 0.0491 0.0500 0.0090 0.0044 0.0004 0.0044 0.0098 0.0145 0.0219
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1 1 1 1 1 1 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1 1 1 1 2 1 1 1 1
ID  Inlet description: > Type1Dl  Type1Dl  Type 1Dl Type 1DI Type 1DI Type 1Dl Type1DI  Type1DI  Type1DI  Type 1Dl  Type1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 2 2 2 1 1 1 1 1 1 1 1
Gw  Grate width (in): > 240 24.0 240 24.0 24.0 24.0 240 24.0 24.0 24.0 24.0
Gl Grate length (in): > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
3 or 4 sided weir? > 3 3 3
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200
W Width of gutter from flowline (i) > 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00 8.00 8.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 5.33 6.26 6.07 6.71 7.20 7.39 6.81 5.87 6.86 6.34
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 2.84 3.91 3.64 4.53 5.19 5.43 4.66 3.35 4.74 4.01
Du/s Depth at flowline before inlet (ft) 0.16 0.18 0.18 0.19 0.21 021 0.20 0.17 0.20 0.18
Auls Water cross-area hefore inlet (f): 0.22 0.31 0.29 0.36 0.43 045 0.37 0.27 0.38 0.32
Vuls Velocity for total discharge before inlet (ft/s) 343 4.31 517 5.45 2.23 157 1.53 213 278 3.31
Eod Ratio of gutter depression flow to total Q (Eod) 100% 99% 100% 98% 96% 95% 98% 100% 97% 99%
Se  Equivalent cross-slope (ft/ft) 0.055 0.055 0.055 0.054 0.053 0053 - 0.054 0.055 0.054 0.054
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 1% 64% 66% 93% 89% 87% - 92% 98% 91% 95%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.54 0.85 0.98 1.82 0.84 0.62 0.52 0.56 0.97 1.00
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00 1.00 1.00 10 1.00 1.00 1.00 1.00
Qs Side flow in ff/s (Qs): 0.22 0.48 0.52 0.15 0.11 0.09 0.05 0.01 0.09 0.05
Gle Effective grate length w/ 25% clogging (in) 27 27 27 27 27 27 27 27 27 27
Rs  Fraction of side flow interception (Rs): 20% 14% 11% 10% 35% 50% 52% 38% 27% 21%
E  Grate Efficiency (E): 7% 69% 69% 93% 93% 9% - 96% 99% 94% 96%
Qi Total flow intercepted (ft’/s): 0.59 0.92 1.04 1.84 0.88 066 - 0.55 0.56 0.99 1.01
Qb |Grate flow-by (ft'ls): 0.17 0.41 0.46 0.13 0.07 005 - 0.02 0.01 0.07 0.04

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)

Lt Length required for total interception (ft):

Ci' Interceotion for brovided lenath L (fs):
El  Efficiency for providged length L

Qs |Slotted drain or side opening flow-by (flsls):

INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:

Grate Inlets
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
Wy,  Ponded width at inlet (33% Clogging - Freeway)(ft)
Wso  Ponded width at inlet (50% Clogging City St)(ft)

Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft)
wso  Ponded width at inlet (50% Clogging City St)(ft)

Curb opening inlets
ds;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (Weir, 50% Clogging City St)(ft)
Wy,  Ponded width at inlet (33% Clogging - Freeway)(ft)
Wso  Ponded width at inlet (50% Clogging City St)(ft)

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22)
Df  Flanking inlets distance (ft):

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 6975 to 8754 Rt

0.15
0.18
5.20
6.79




W East-West Connector Project

New Roadway Drainage Inlet Calculations- RT
Job: P0727

Designed by: Claire Coughlan
Checked by: Analette Ochoa, Steven Nagate

O
O

Date:
Date:

3/6/2009
3/20/2009

Layout Line: "NR"
In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 88+74
End Station 87+54
St Structure location station: >>  87+54
N Notes <
Off-site contributing watershed area (acres): >> 0.00
On-site contributing watershed area (acres) >> 0.12
Ar |Contributing watershed area (acres): 0.12
C  Composite Runoff Coefficient "C" >> 0.90
Ic  Precipitation intensity (in/hr): >> 3.94
Qa  Subarea discharae Q (f/s): 0.43
44 Previous hv-nass flow (ff/s): >
Qadd Discharge added by operator (ft3/s) >

Qt  |Total discharge Q (ft'/s): 0.43

SHOULDER AND GUTTER CONFIGURATION:

n Manning's n: > 0.016
S Longitudinal slope S (ft/ft): > 0.0520
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1

ID  Inlet description: > Type1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1
Gw  Grate width (in): > 240
Gl Grate length (in): > 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200
W Width of gutter from flowline (in) > 36.0
a(t) Gutter depression from horizontal (in) > 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055
Available Flooded Width (ft) > 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 3.86
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 2.05
Du/s Depth at flowline before inlet (ft) 0.11
Auls Water cross-area before inlet (F): 0.12
Vuls Velocity for total discharge before inlet (ft/s) 372
Eod Ratio of gutter depression flow to total Q (Eod) 100%
Se  Equivalent cross-slope (ft/ft) 0.055
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 100%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.43
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00
Qs Side flow in ff's (Qs): 0.00
Gle Effective grate length w/ 25% clogging (in) 27
Rs  Fraction of side flow interception (Rs): 18%
E Crate Efficiency (E): 100%

Qi Total flow intercepted (ft’/s): 043
Qb |Grate flow-by (ft'ls): 0.00

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e

Qs (Slotted drain or side opening flow-by (ftsls): -----
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depth of ponding at inlet (33% Clogging - Freeway)(ft) -
dsy Depth of ponding at inlet (50% Clogging City St)(ft) -
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) -
Wso Ponded width atinlet (50% Clogging City St)#ty ==
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City Sty¢#t) ==
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) -
dso  Depth of ponding at inlet (Weir, 50% Clogging City St)ft) -
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) -
W5, Ponded width atinlet (50% Clogging City Sty#t) ==

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) -
Df  Flanking inlets distance (8): e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 8754 to 8874 Rt



W East-West Connector Project

Quarry Lakes Roadway Drainage Inlet Calculations- LT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagat: I Date: 3/20/2009

Layout Line: "QL" "QL" QL
In# Inlet number:

(Input Data Required

HYDROLOGY COMPUTATION:
Begin Station 545+68 549+00 551+00
End Station 546+33 546+49 549+00
St Structure location station: >>  546+33 546+49 549+00
N Notes <- < <
Off-site contributing watershed area (acres): >> 0.00 0.00 0.00
On-site contributing watershed area (acres) >> 0.07 0.23 0.13
Ar |Contributing watershed area (acres): 0.07 0.23 0.13
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 3.94 3.94 3.94
Qa  Subarea discharae Q (f/s): 0.24 0.82 047
44 Previous hv-nass flow (ff/s): > 0.1 0.15
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q (fts): 0.36 0.97 1.10
SHOULDER AND GUTTER CONFIGURATION:
n Manning's n: > 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0030 0.0030 0.0030
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1
ID  Inlet description: > Type1DI Type 1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1
Gw  Grate width (in): > 240 24.0 24.0
Gl Grate length (in): > 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055
Available Flooded Width (ft) > 6.00 6.00 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 6.14 8.92 9.37
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 3.72 7.33 7.86
Du/s Depth at flowline before inlet (ft) 0.18 0.25 0.26
Auls Water cross-area before inlet (F): 0.29 0.69 0.77
Vuls Velocity for total discharge before inlet (ft/s) 1.21 1.39 142
Eod Ratio of gutter depression flow to total Q (Eod) 100% 85% 83%
Se  Equivalent cross-slope (ft/ft) 0.055 0.050 0.049
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 97% 75% 1%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.34 0.72 0.79
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00
Qs Side flow in ff's (Qs): 0.01 025 031
Gle Effective grate length w/ 25% clogging (in) 27 27 27
Rs  Fraction of side flow interception (Rs): 63% 54% 53%
E  Grate Efficiency (E): 99% 88% 86%

Qi Total flow intercepted (ft’/s): 0.35 0.85 0.95
Qb |Grate flow-by (ft's): 0.00 0.11 0.15

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providgedlength L e e e

Qs [Slotted drain or side opening flow-by (ftYs): e e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

d;;  Depthof ponding atinlet (33% Clogging - Freeway)(t) - ==
dsy Depthof ponding atinlet (50% Clogging City St)(t) === e
wa; Ponded width at inlet (33% Clogging - Freeway)(ft) == =
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e
Curb opening inlets
d;;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway){t) - —=
ds, Depth of ponding at inlet (Weir, 50% Clogging City St)(ft) == —=
wa; Ponded width at inlet (33% Clogging - Freeway)(ft) == =
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,g2),167) (Table 4-7, HEC-22) e e e
Df  Flanking inlets distance (fty: e e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 54568 to 54900 Lt



W East-West Connector Project

Quarry Lakes Roadway Drainage Inlet Calculations- RT Designed by: Claire Coughlan O Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagat: I Date: 3/20/2009

Layout Line: "QL" "QL" QL
In# Inlet number:

(Input Data Required

HYDROLOGY COMPUTATION:
Begin Station 545+68 549+00 551+00
End Station 546+33 546+49 549+00
St Structure location station: >>  546+33 546+49 549+00
N Notes <- < <
Off-site contributing watershed area (acres): >> 0.02 0.14 0.00
On-site contributing watershed area (acres) >> 0.07 0.25 0.19
Ar |Contributing watershed area (acres): 0.09 0.39 0.19
C  Composite Runoff Coefficient "C" >> 0.87 0.86 0.90
Ic  Precipitation intensity (in/hr): >> 3.94 3.94 3.94
Qa  Subarea discharae Q (f/s): 0.32 1.34 0.67
44 Previous hv-nass flow (ff/s): > 0.27 0.15
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q gft’lsl: 0.59 1.49 1.10
SHOULDER AND GUTTER CONFIGURATION:
n Manning's n: > 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0030 0.0030 0.0030
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1
ID  Inlet description: > Type1DI Type 1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1
Gw  Grate width (in): > 240 24.0 24.0
Gl Grate length (in): > 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00 8.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 7.42 10.49 9.37
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 5.46 9.15 7.86
Du/s Depth at flowline before inlet (ft) 0.21 0.29 0.26
Auls Water cross-area before inlet (F): 0.45 0.99 0.77
Vuls Velocity for total discharge before inlet (ft/s) 1.30 1.50 142
Eod Ratio of gutter depression flow to total Q (Eod) 95% 76% 83%
Se  Equivalent cross-slope (ft/ft) 0.053 0.046 0.049
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 87% 64% 1%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.51 0.95 0.79
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00
Qs Side flow in ff's (Qs): 0.08 0.54 031
Gle Effective grate length w/ 25% clogging (in) 27 27 27
Rs  Fraction of side flow interception (Rs): 59% 49% 53%
E  Grate Efficiency (E): 95% 82% 86%

Qi Total flow intercepted (ft’/s): 0.56 1.21 0.95
Qb |Grate flow-by (ft'ls): 0.03 0.27 0.15

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providgedlength L e e e

Qs [Slotted drain or side opening flow-by (ftYs): e e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

d;;  Depthof ponding atinlet (33% Clogging - Freeway)(t) - ==
dsy Depthof ponding atinlet (50% Clogging City St)(t) === e
wa; Ponded width at inlet (33% Clogging - Freeway)(ft) == =
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e
Curb opening inlets
d;;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway){t) - —=
ds, Depth of ponding at inlet (Weir, 50% Clogging City St)(ft) == —=
wa; Ponded width at inlet (33% Clogging - Freeway)(ft) == =
ws, Ponded width atinlet (50% Clogging City Sy(fty e e e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,g2),167) (Table 4-7, HEC-22) e e e
Df  Flanking inlets distance (fty: e e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 54568 to 54900 Rt



W East-West Connector Project

Alvarado Niles Roadway Drainage Inlet Calculations- LT
Job: P0727

Designed by: Claire Coughlan
Checked by: Analette Ochoa, Steven Nagate

O
O

Date:
Date:

3/6/2009
3/20/2009

Layout Line: "ANR" "ANR"
In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 754+36 757+14
End Station 752+53 755+50
St Structure location station: >>  752+53 755+50
N Notes < <
Off-site contributing watershed area (acres): >> 0.00 0.21
On-site contributing watershed area (acres) >> 0.23 0.22
Ar |Contributing watershed area (acres): 0.23 0.43
C  Composite Runoff Coefficient "C" >> 0.90 0.85
Ic  Precipitation intensity (in/hr): >> 3.94 3.94
Qa  Subarea discharae Q (f/s): 0.80 146
44 Previous hv-nass flow (ff/s): >
Qadd Discharge added by operator (ft3/s) >

Qt  [Total discharge Q gft’lsl: 0.80 1.46

SHOULDER AND GUTTER CONFIGURATION:

n Manning's n: > 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0003 0.0003
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1

ID  Inlet description: > Type1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1
Gw  Grate width (in): > 240 24.0
Gl Grate length (in): > 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055
Available Flooded Width (ft) > 5.00 6.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 12.83 16.02
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 11.74 15.17
Du/s Depth at flowline before inlet (ft) 0.34 0.41
Auls Water cross-area before inlet (F): 1.54 246
Vuls Velocity for total discharge before inlet (ft/s) 0.52 0.59
Eod Ratio of gutter depression flow to total Q (Eod) 64% 52%
Se  Equivalent cross-slope (ft/ft) 0.042 0.038
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 52% 41%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.42 0.59
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00
Qs Side flow in ff's (Qs): 039 0.86
Gle Effective grate length w/ 25% clogging (in) 27 27
Rs  Fraction of side flow interception (Rs): 85% 81%
E Crate Efficiency (E): 93% 89%

Qi Total flow intercepted (ft’/s): 0.75 1.29
Qb |Grate flow-by (ft'ls): 0.06 0.17

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs [Slotted drain or side opening flow-by (ft’ls): e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depthof ponding atinlet (33% Clogging - Freeway)(t) = -
dsp Depthof ponding atinlet (50% Clogging City Sty¢t) = -
w3 Ponded width atinlet (33% Clogging - Freeway)(ft) =
W5 Ponded width atinlet (50% Clogging City )ty = e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City )¢ty = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) == -
ds,  Depth of ponding atinlet (Weir, 50% Clogging City St(ft) == —
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) =
Wso Ponded width atinlet (50% Clogging City )ty = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (f): e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 75253 to 75714 Lt



W East-West Connector Project

Alvarado Niles Roadway Drainage Inlet Calculations- RT
Job: P0727

Designed by: Claire Coughlan
Checked by: Analette Ochoa, Steven Nagate

O
O

Date:
Date:

3/6/2009
3/20/2009

Layout Line: "ANR" "ANR"
In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 754+36 760+48
End Station 752+53 755+51
St Structure location station: >>  752+53 755+51
N Notes < <
Off-site contributing watershed area (acres): >> 0.00 0.00
On-site contributing watershed area (acres) >> 0.25 0.39
Ar |Contributing watershed area (acres): 0.25 0.39
C  Composite Runoff Coefficient "C" >> 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 3.94 3.94
Qa  Subarea discharae Q (f/s): 0.90 1.38
44 Previous hv-nass flow (ff/s): >
Qadd Discharge added by operator (ft3/s) >

Qt  [Total discharge Q gft’lsl: 0.90 1.38

SHOULDER AND GUTTER CONFIGURATION:

n Manning's n: > 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0003 0.0003
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1

ID  Inlet description: > Type1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1
Gw  Grate width (in): > 240 24.0
Gl Grate length (in): > 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055
Available Flooded Width (ft) > 6.00 5.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 13.36 15.68
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 12.33 14.81
Du/s Depth at flowline before inlet (ft) 0.35 0.40
Auls Water cross-area before inlet (F): 1.68 2.35
Vuls Velocity for total discharge before inlet (ft/s) 0.54 0.59
Eod Ratio of gutter depression flow to total Q (Eod) 62% 53%
Se  Equivalent cross-slope (ft/ft) 0.041 0.038
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 50% 42%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.45 0.57
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00
Qs Side flow in ff's (Qs): 045 0.80
Gle Effective grate length w/ 25% clogging (in) 27 27
Rs  Fraction of side flow interception (Rs): 85% 81%
E Crate Efficiency (E): 92% 89%

Qi Total flow intercepted (ft’/s): 0.83 1.23
Qb |Grate flow-by (ft'ls): 0.07 0.15

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs [Slotted drain or side opening flow-by (ft’ls): e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depthof ponding atinlet (33% Clogging - Freeway)(t) = -
dsp Depthof ponding atinlet (50% Clogging City Sty¢t) = -
w3 Ponded width atinlet (33% Clogging - Freeway)(ft) =
W5 Ponded width atinlet (50% Clogging City )ty = e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City )¢ty = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) == -
ds,  Depth of ponding atinlet (Weir, 50% Clogging City St(ft) == —
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) =
Wso Ponded width atinlet (50% Clogging City )ty = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (f): e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 75253 to 76048 Rt



W East-West Connector Project

11™ Street Drainage Inlet Calculations- LT Designed by: Claire Coughlan a Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagat: I Date: 3/20/2009
Layout Line: "ES" "ES" "ES"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 658+35 661+00 664+00
End Station 661+00 664+00 664+85
St Structure location station: >>  661+00 664+00 664+85
N Notes -> -> ->
Off-site contributing watershed area (acres): >> 0.00 0.00 0.00
On-site contributing watershed area (acres) >> 0.28 0.28 0.08
Ar |Contributing watershed area (acres): 0.28 0.28 0.08
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 441 441 441
Qa  Subarea discharae Q (f/s): 113 112 0.30
44 Previous hv-nass flow (ff/s): > 0.16 0.20
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q (fts): 113 1.28 0.50
SHOULDER AND GUTTER CONFIGURATION:
n Manning's n: > 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0030 0.0030 0.0030
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1
ID  Inlet description: > Type1DI Type 1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1
Gw  Grate width (in): > 240 24.0 24.0
Gl Grate length (in): > 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055
Available Flooded Width (ft) > 5.00 5.00 5.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 9.46 9.91 6.98
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 7.97 8.49 4.88
Du/s Depth at flowline before inlet (ft) 0.26 0.27 0.20
Auls Water cross-area before inlet (F): 0.79 0.88 0.39
Vuls Velocity for total discharge before inlet (ft/s) 143 1.46 127
Eod Ratio of gutter depression flow to total Q (Eod) 82% 79% 97%
Se  Equivalent cross-slope (ft/ft) 0.048 0.048 0.054
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 1% 68% 91%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.80 0.86 0.45
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00
Qs Side flow in ff's (Qs): 033 041 0.05
Gle Effective grate length w/ 25% clogging (in) 27 27 27
Rs  Fraction of side flow interception (Rs): 52% 51% 60%
E  Grate Efficiency (E): 86% 84% 96%
Qi Total flow intercepted (ft’/s): 0.97 1.08 048
Qb |Grate flow-by (ft'ls): 0.16 0.20 0.02

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs [Slotted drain or side opening flow-by (ftYs): e e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depthof ponding atinlet (33% Clogging - Freeway)(t) = -
dsp Depthof ponding atinlet (50% Clogging City Sty¢t) = -
w3 Ponded width atinlet (33% Clogging - Freeway)(ft) =
W5 Ponded width atinlet (50% Clogging City )ty = e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City )¢ty = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) == -
ds,  Depth of ponding atinlet (Weir, 50% Clogging City St(ft) == —
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) =
Wso Ponded width atinlet (50% Clogging City )ty = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (f): e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 65835 to 66485 Lt




W East-West Connector Project

11™ Street Drainage Inlet Calculations- RT Designed by: Claire Coughlan a Date:  3/6/2009
Job: P0727 Checked by: Analette Ochoa, Steven Nagat: I Date: 3/20/2009
Layout Line: "ES" "ES" "ES"
In# Inlet number:
HYDROLOGY COMPUTATION:
Begin Station 658+35 661+00 664+00
End Station 661+00 664+00 664+85
St Structure location station: >>  661+00 664+00 664+85
N Notes -> -> ->
Off-site contributing watershed area (acres): >> 0.00 0.00 0.00
On-site contributing watershed area (acres) >> 0.29 0.39 0.10
Ar |Contributing watershed area (acres): 0.29 0.39 0.10
C  Composite Runoff Coefficient "C" >> 0.90 0.90 0.90
Ic  Precipitation intensity (in/hr): >> 441 441 441
Qa  Subarea discharae Q (f/s): 113 1.56 041
44 Previous hv-nass flow (ff/s): > 0.16 0.36
Qadd Discharge added by operator (ft3/s) >
Qt  [Total discharge Q (fts): 113 1.72 0.77
SHOULDER AND GUTTER CONFIGURATION:
n Manning's n: > 0.016 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.0030 0.0030 0.0030
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1 1
ID  Inlet description: > Type1DI Type 1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1 1
Gw  Grate width (in): > 240 24.0 24.0
Gl Grate length (in): > 36.0 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >
Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055 0.055
Available Flooded Width (ft) > 5.00 8.00 8.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 9.48 11.08 8.20
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 7.99 9.82 6.45
Du/s Depth at flowline before inlet (ft) 0.26 0.30 0.23
Auls Water cross-area before inlet (F): 0.79 1.12 0.57
Vuls Velocity for total discharge before inlet (ft/s) 143 154 1.35
Eod Ratio of gutter depression flow to total Q (Eod) 82% 3% 90%
Se  Equivalent cross-slope (ft/ft) 0.048 0.045 0.051
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 1% 60% 80%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.80 1.04 0.62
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00 1.00
Qs Side flow in ff's (Qs): 033 068 0.15
Gle Effective grate length w/ 25% clogging (in) 27 27 27
Rs  Fraction of side flow interception (Rs): 52% 47% 56%
E  Grate Efficiency (E): 86% 79% 91%
Qi Total flow intercepted (ft’/s): 0.98 1.36 0.71
Qb |Grate flow-by (ft'ls): 0.16 0.36 0.07

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs [Slotted drain or side opening flow-by (ftYs): e e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depthof ponding atinlet (33% Clogging - Freeway)(t) = -
dsp Depthof ponding atinlet (50% Clogging City Sty¢t) = -
w3 Ponded width atinlet (33% Clogging - Freeway)(ft) =
W5 Ponded width atinlet (50% Clogging City )ty = e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City )¢ty = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) == -
ds,  Depth of ponding atinlet (Weir, 50% Clogging City St(ft) == —
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) =
Wso Ponded width atinlet (50% Clogging City )ty = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (f): e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 66485 to 65835 Rt




W East-West Connector Project

Mission Boulevard Drainage Inlet Calculations- LT
Job: P0727

Designed by: Claire Coughlan
Checked by: Analette Ochoa, Steven Nagate

O
O

Date:
Date:

3/6/2009
3/20/2009

Layout Line: "MB"
In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 388+62
End Station 393+76
St Structure location station: >>  393+76
N Notes ->
Off-site contributing watershed area (acres): >> 0.31
On-site contributing watershed area (acres) >> 1.18
Ar |Contributing watershed area (acres): 1.49
C  Composite Runoff Coefficient "C" >> 0.88
Ic  Precipitation intensity (in/hr): >> 3.94
Qa  Subarea discharae Q (f/s): 517
44 Previous hv-nass flow (ff/s): >
Qadd Discharge added by operator (ft3/s) >

Qt  |Total discharge Q (ft'/s): 517

SHOULDER AND GUTTER CONFIGURATION:

n Manning's n: > 0.016
S Longitudinal slope S (ft/ft): > 0.003
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1

ID  Inlet description: > Type1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1
Gw  Grate width (in): > 240
Gl Grate length (in): > 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200
W Width of gutter from flowline (in) > 36.0
a(t) Gutter depression from horizontal (in) > 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055
Available Flooded Width (ft) > 5.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 16.73
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 15.92
Du/s Depth at flowline before inlet (ft) 0.42
Auls Water cross-area before inlet (F): 269
Vuls Velocity for total discharge before inlet (ft/s) 1.92
Eod Ratio of gutter depression flow to total Q (Eod) 50%
Se  Equivalent cross-slope (ft/ft) 0.037
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 39%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 2.00
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00
Qs Side flow in ff's (Qs): 3.7
Gle Effective grate length w/ 25% clogging (in) 27
Rs  Fraction of side flow interception (Rs): 33%
E Crate Efficiency (E): 59%

Qi Total flow intercepted (ft’/s): 3.05
Qb |Grate flow-by (ft'ls): 212

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e

Qs (Slotted drain or side opening flow-by (ftsls): -----
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depth of ponding at inlet (33% Clogging - Freeway)(ft) -
dsy Depth of ponding at inlet (50% Clogging City St)(ft) -
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) -
Wso Ponded width atinlet (50% Clogging City St)#ty ==
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City Sty¢#t) ==
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) -
dso  Depth of ponding at inlet (Weir, 50% Clogging City St)ft) -
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) -
W5, Ponded width atinlet (50% Clogging City Sty#t) ==

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) -
Df  Flanking inlets distance (8): e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 38862 to 39774 Lt



W East-West Connector Project

Mission Boulevard Drainage Inlet Calculations- RT
Job: P0727

Designed by: Claire Coughlan
Checked by: Analette Ochoa, Steven Nagate

O
O

Date:
Date:

3/6/2009
3/20/2009

Layout Line: "MB" "MB"
In# Inlet number:

DUt Data Required

HYDROLOGY COMPUTATION:
Begin Station 386+22 388+20
End Station 387+43 393+76
St Structure location station: >>  387+43 393+76
N Notes -> ->
Off-site contributing watershed area (acres): >> 0.18 0.13
On-site contributing watershed area (acres) >> 0.19 0.59
Ar |Contributing watershed area (acres): 0.37 0.72
C  Composite Runoff Coefficient "C" >> 0.85 0.88
Ic  Precipitation intensity (in/hr): >> 3.94 3.94
Qa  Subarea discharae Q (f/s): 123 2.52
44 Previous hv-nass flow (ff/s): >
Qadd Discharge added by operator (ft3/s) >

Qt  |Total discharge Q (ft'/s): 1.23 2.52

SHOULDER AND GUTTER CONFIGURATION:

n Manning's n: > 0.016 0.016
S Longitudinal slope S (ft/ft): > 0.003 0.003
IT  Inlet type (1=grate, 2=curb opening, 3=slotted) >> 1 1
LP  Longitudinal profile (1=on-grade, 2=sag) >> 1 1

ID  Inlet description: > Type1DI Type 1DI
Standard Gutter Depression (1=SGD, 2=no SGD > 1 1
Gw  Grate width (in): > 240 24.0
Gl Grate length (in): > 36.0 36.0
3 or 4 sided weir? >
Lco  Curb opening length provided (ft) >
Ls  Slotted drain length provided: (ft >

Sx  Shoulder cross-slope Sx (ft/ft) >>  0.0200 0.0200
W Width of gutter from flowline (in) > 36.0 36.0
a(t) Gutter depression from horizontal (in) > 1.25 1.25
Sw  Gutter cross-slope Sw (ft/ft): (S'w=Sw-Sx) (Sw=Sx if no gutter 0.055 0.055
Available Flooded Width (ft) > 8.00 8.00
Tuls |Flooded Width from flowline (ft): at inlet w/o gutter depression 9.77 12.77
Tuls |Flooded Width from flowline (ft): at inlet w/ gutter depression 8.34 11.69
Du/s Depth at flowline before inlet (ft) 0.27 0.34
Auls Water cross-area before inlet (F): 0.85 1.52
Vuls Velocity for total discharge before inlet (ft/s) 145 1.65
Eod Ratio of gutter depression flow to total Q (Eod) 80% 64%
Se  Equivalent cross-slope (ft/ft) 0.048 0.042
GRATE INLETS ON-GRADE:
Eog Ratio of grate frontal flow to total flow: 69% 52%
QW Inlet frontal flow in /s (Qw): at inlet w/ autter denressior 0.84 1.3
Vo Vo for effective length (P-50, Chart 5) (ft/s) 8.73 8.73
Rf  Fraction of frontal flow intercepted (Rf): 1.00 1.00
Qs Side flow in ff's (Qs): 039 1.21
Gle Effective grate length w/ 25% clogging (in) 27 27
Rs  Fraction of side flow interception (Rs): 51% 42%
E Crate Efficiency (E): 85% 72%

Qi Total flow intercepted (ft’/s): 1.04 1.82
Qb |Grate flow-by (ft's): 0.19 0.69

SLOTTED DRAINS AND CURB OPENING INLETS ON-GRADE: _(No clogging factor)
Lt Length required for total interception (ft): s

Ci' Interceotion for brovided lenath L (fs): -
El  Efficiency for providged length L e e

Qs [Slotted drain or side opening flow-by (ft’ls): e e
INTERCEPTION CAPACITY OF INLETS IN SAG LOCATION:
Grate Inlets

dy;  Depthof ponding atinlet (33% Clogging - Freeway)(t) = -
dsp Depthof ponding atinlet (50% Clogging City Sty¢t) = -
w3 Ponded width atinlet (33% Clogging - Freeway)(ft) =
W5 Ponded width atinlet (50% Clogging City )ty = e
Slotted drains
ds3  Depth of ponding at inlet (33% Clogging - Freeway)(ft)
dsp  Depth of ponding at inlet (50% Clogging City St)(ft)
W;;  Ponded width at inlet (33% Clogging - Freeway)(ft) e
Wso Ponded width atinlet (50% Clogging City )¢ty = e
Curb opening inlets
dy;  Depth of ponding at inlet (Weir, 33% Clogging - Freeway)(ft) == -
ds,  Depth of ponding atinlet (Weir, 50% Clogging City St(ft) == —
w3 Ponded width at inlet (33% Clogging - Freeway)(ft) =
Wso Ponded width atinlet (50% Clogging City )ty = e

Lc  Length of the vertical curve (ft) >
g1 approach grade #1 (%): >
g2  approach grade #2 (%): >

K K=Min(Lc/(Diff(g1,92),167) (Table 4-7, HEC-22) = e
Df  Flanking inlets distance (f): e e

P0727 Inlet Capacity V1.1 US Units 03-06-2009.xls 38622 to 39376 Rt
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PROJECT
Pavement Calculations

Profile Grade Line

PGL
Station

(ft)

10+00.
11+00.
12+00.
12+93.13
13+00.
14+00.
15+00.
15+49.
15+50.
16+00.
16+50.
17+00.
17+98.77
18+00.
18+01.32
18+75.
19+00.
19+50.
20+00.
20+26.
20+77.
21+00.
21+02.4
21+06.41
22+00.
23+00.
24+00.
25+00.
26+00.
27+00.
27+10.25
27+12.34
28+00.
28+99.37
29+00.
29+00.89
30+00.
30+19.
30+44.
31+00.
31+15.
31+99.73
32+00.
32+00.24
33+00.
33+48.9
34+00.
34+26.
35+00.
35+43.
36+00.
36+75.
37+00.
37+35.
37+99.55
38+00.
38+00.93
39+00.
39+50.
40+00.
40+75.

Left Shoulder Right Shoulder
PGL Lt Shidr Eley Lt Shidr| Lt Shidr| Lt TW Lt TW U/S Rt Shidr Ele| Rt Shidr | Rt Shidr| Rt TW Rt TW u/s (o}
Elev. (w/o gd) Super. Width Super. Width Slope (w/o gd) Super. Width Super. Width Slope Dir- Sx
(ft) (ft) (%) (ft) (%) (ft) (ft/ft) (ft) (%) (ft) (%) (ft) (ft/ft) Chg+-
43.81 43.727 -5.56 15 0.0281 43.727 -5.56 15 0.0345 43.727 | 4.38%
47.81 46.537 -5.56 15 -2.00 59.5 0.0371 47.177 -5.56 15 -2.00 275 0.0371 2.810 | 4.00%
51.52 50.251 -5.56 15 -2.00 59.5 0.0136 50.891 -5.56 15 -2.00 275 0.0136 3.714 | 3.71%
52.79 51.520 -5.56 15 -2.00 59.5 0.0127 52.160 -5.56 15 -2.00 275 0.0009
52.79 51.514 -5.56 15 -2.00 59.5 0.0009 52.154 -5.56 15 -2.00 275 0.0009 1.263 | 1.26%
51.44 50.163 -5.56 15 -2.00 59.5 0.0135 50.803 -5.56 15 -2.00 275 0.0135 -1.351 | -1.35%
49.64 48.363 -5.56 15 -2.00 59.5 0.0180 49.003 -5.56 15 -2.00 275 0.0180 -1.800 | -1.80%
48.75 47.481 -5.56 15 -2.00 59.5 0.0180 48.121 -5.56 15 -2.00 275 0.0180 -0.882 | -1.80%
48.74 47.463 -5.56 15 -2.00 59.5 0.0180 48.103 -5.56 15 -2.00 275 0.0180 -0.018 | -1.80%
47.88 47.006 -5.56 15 -2.00 39.5 0.0091 47.246 -5.56 15 -2.00 275 0.0171 -0.457 | -1.71%
47.17 46.300 -5.56 15 -2.00 39.5 0.0141 46.540 -5.56 15 -2.00 275 0.0141 -0.706 | -1.41%
46.62 45.751 -5.56 15 -2.00 39.5 0.0110 45.991 -5.56 15 -2.00 275 0.0110 -0.549 | -1.10%
46.00 45.125 -5.56 15 -2.00 39.5 0.0063 45.365 -5.56 15 -2.00 275 0.0063 -0.626 | -0.63%
45.99 45.121 -5.56 15 -2.00 39.5 0.0032 45.361 -5.56 15 -2.00 275 0.0032 -0.004 | -0.32%
45.99 45.117 -5.56 15 -2.00 39.5 0.0031 45.357 -5.56 15 -2.00 275 0.0031 -0.004 | -0.31%
45.93 45.059 -5.56 15 -2.00 39.5 0.0008 45.299 -5.56 15 -2.00 275 0.0008 -0.058 | -0.08%
45.70 44.816 -5.56 15 -2.00 39.8 0.0097 45.062 -5.56 15 -2.00 275 0.0095 -0.243 | -0.95%
45.55 44.666 -5.56 15 -2.00 39.8 0.0030 44.912 -5.56 15 -2.00 275 0.0030 -0.150 | -0.30%
45.40 44.508 -5.56 15 -2.00 40.2 0.0032 44.762 -5.56 15 -2.00 275 0.0030 -0.158 | -0.30%
45.32 44.430 -5.56 15 -2.00 40.2 0.0030 44.684 -5.56 15 -2.00 275 0.0030 -0.236 | -0.30%
45.16 44.277 -5.56 15 -2.00 40.2 0.0030 44.531 -5.56 15 -2.00 275 0.0030 -0.231 | -0.30%
45.10 44.204 -5.56 15 -2.00 40.4 0.0032 44.202 -5.56 15 -2.00 40.5 0.0143 -0.304 | -0.30%
45.09 44.195 -5.56 15 -2.00 40.5 0.0038 44.195 -5.56 15 -2.00 40.5 0.0030 -0.009 | -0.30%
45.08 44.185 -5.56 15 -2.00 40.4 0.0025 44.183 -5.56 15 -2.00 40.5 0.0030 -0.010 | -0.30%
44.80 43.902 -5.56 15 -2.00 40.5 0.0030 43.902 -5.56 15 -2.00 40.5 0.0030 -0.283 | -0.30%
44.50 43.602 -5.56 15 -2.00 40.5 0.0030 43.602 -5.56 15 -2.00 40.5 0.0030 -0.300 | -0.30%
44.20 43.302 -5.56 15 -2.00 40.5 0.0030 43.302 -5.56 15 -2.00 40.5 0.0030 -0.300 | -0.30%
43.90 43.002 -5.56 15 -2.00 40.5 0.0030 43.002 -5.56 15 -2.00 40.5 0.0030 -0.300 | -0.30%
43.60 42.702 -5.56 15 -2.00 40.5 0.0030 42.702 -5.56 15 -2.00 40.5 0.0030 -0.300 | -0.30%
43.30 42.402 -5.56 15 -2.00 40.5 0.0030 42.402 -5.56 15 -2.00 40.5 0.0030 -0.300 | -0.30%
43.26 42.371 -5.56 15 -2.00 40.5 0.0030 42.371 -5.56 15 -2.00 40.5 0.0030 -0.031 | -0.30%
43.26 42.365 -5.56 15 -2.00 40.5 0.0030 42.365 -5.56 15 -2.00 40.5 0.0030 -0.006 | -0.30%
43.00 42.102 -5.56 15 -2.00 40.5 0.0030 42.102 -5.56 15 -2.00 40.5 0.0030 -0.263 | -0.30%
42.70 41.804 -5.56 15 -2.00 40.5 0.0030 41.804 -5.56 15 -2.00 40.5 0.0030 -0.298 | -0.30%
42.70 41.802 -5.56 15 -2.00 40.5 0.0030 41.802 -5.56 15 -2.00 40.5 0.0030 -0.002 | -0.30%
42.69 41.799 -5.56 15 -2.00 40.5 0.0030 41.799 -5.56 15 -2.00 40.5 0.0030 -0.003 | -0.30%
42.40 41.502 -5.56 15 -2.00 40.5 0.0030 41.502 -5.56 15 -2.00 40.5 0.0030 -0.297 | -0.30%
42.34 41.445 -5.56 15 -2.00 40.5 0.0030 41.445 -5.56 15 -2.00 40.5 0.0030 -0.057 | -0.30%
42.26 41.370 -5.56 15 -2.00 40.5 0.0030 41.370 -5.56 15 -2.00 40.5 0.0030 -0.075 | -0.30%
42.09 41.201 -5.56 15 -2.00 40.5 0.0030 41.201 -5.56 15 -2.00 40.5 0.0030 -0.301 | -0.30%
42.05 41.157 -5.56 15 -2.00 40.5 0.0029 41.157 -5.56 15 -2.00 40.5 0.0029 -0.288 | -0.30%
41.86 40.963 -5.56 15 -2.00 40.5 0.0023 40.963 -5.56 15 -2.00 40.5 0.0023 -0.238 | -0.24%
41.86 40.962 -5.56 15 -2.00 40.5 0.0018 40.962 -5.56 15 -2.00 40.5 0.0018 0.000 | -0.18%
41.86 40.962 -5.56 15 -2.00 40.5 0.0018 40.962 -5.56 15 -2.00 40.5 0.0018 0.000 | -0.18%
41.74 40.844 -5.56 15 -2.00 40.5 0.0012 40.844 -5.56 15 -2.00 40.5 0.0012 -0.118 | -0.12%
41.72 40.830 -5.56 15 -2.00 40.5 0.0003 40.830 -5.56 15 -2.00 40.5 0.0003 -0.014 | -0.03%
41.74 40.845 -5.56 15 -2.00 40.5 0.0008 40.845 -5.56 15 -2.00 40.5 0.0008 0.016 | 0.03%
41.76 40.865 -5.56 15 -2.00 40.5 0.0014 40.865 -5.56 15 -2.00 40.5 0.0014 0.020 | 0.08%
41.86 40.967 -5.56 15 -2.00 40.5 0.0021 40.967 -5.56 15 -2.00 40.5 0.0021 0.122 | 0.12%
41.95 41.056 -5.56 15 -2.00 40.5 0.0027 41.056 -5.56 15 -2.00 40.5 0.0027 0.191 | 0.16%
42.10 41.208 -5.56 15 -2.00 40.5 0.0030 41.208 -5.56 15 -2.00 40.5 0.0030 0.241 | 0.24%
42.33 41.433 -5.56 15 -2.00 40.5 0.0030 41.433 -5.56 15 -2.00 40.5 0.0030 0.377 | 0.29%
42.40 41.508 -5.56 15 -2.00 40.5 0.0030 41.508 -5.56 15 -2.00 40.5 0.0030 0.300 | 0.30%
42.51 41.613 -5.56 15 -2.00 40.5 0.0030 41.613 -5.56 15 -2.00 40.5 0.0030 0.180 | 0.30%
42.70 41.807 -5.56 15 -2.00 40.5 0.0030 41.807 -5.56 15 -2.00 40.5 0.0030 0.299 | 0.30%
42.70 41.808 -5.56 15 -2.00 40.5 0.0030 41.808 -5.56 15 -2.00 40.5 0.0030 0.001 | 0.30%
42.70 41.811 -5.56 15 -2.00 40.5 0.0030 41.811 -5.56 15 -2.00 40.5 0.0030 0.003 | 0.30%
43.00 42.108 -5.56 15 -2.00 40.5 0.0030 42.108 -5.56 15 -2.00 40.5 0.0030 0.297 | 0.30%
43.15 42.258 -5.56 15 -2.00 40.5 0.0030 42.258 -5.56 15 -2.00 40.5 0.0030 0.150 | 0.30%
43.30 42.408 -5.56 15 -2.00 40.5 0.0030 42.408 -5.56 15 -2.00 40.5 0.0030 0.300 | 0.30%
43.53 42.633 -5.56 15 -2.00 40.5 0.0030 42.633 -5.56 15 -2.00 40.5 0.0030 0.225 | 0.30%
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PROJECT
W wneao Pavement Calculations Job:
Profile Grade Line Left Shoulder Right Shoulder
PGL PGL Lt Shidr Eley Lt Shidr| Lt Shidr| Lt TW Lt TW U/S Rt Shidr Ele| Rt Shidr | Rt Shidr| Rt TW Rt TW u/s (o}
Station Elev. (w/o gd) Super. Width Super. Width Slope (w/o gd) Super. Width Super. Width Slope Dir- Sx
(ft) (ft) (ft) (%) (ft) (%) (ft) (ft/ft) (ft) (%) (ft) (%) (ft) (ft/ft) Chg+-
41+00. 43.60 42.708 -5.56 15 -2.00 40.5 0.0030 42.708 -5.56 15 -2.00 40.5 0.0030 0.300 | 0.30%
42+00. 43.90 43.008 -5.56 15 -2.00 40.5 0.0030 43.008 -5.56 15 -2.00 40.5 0.0030 0.300 | 0.30%
42+25. 43.98 43.083 -5.56 15 -2.00 40.5 0.0030 43.083 -5.56 15 -2.00 40.5 0.0030 0.075 | 0.30%
43+00. 44.20 43.308 -5.56 15 -2.00 40.5 0.0030 43.308 -5.56 15 -2.00 40.5 0.0030 0.225 | 0.30%
43+04. 44.21 43.320 -5.56 15 -2.00 40.5 0.0030 43.320 -5.56 1.5 -2.00 40.5 0.0030 0.012 | 0.30%
43+53.91 44.36 43.470 -5.56 15 -2.00 40.5 0.0030 43.470 -5.56 15 -2.00 40.5 0.0030 0.150 | 0.30%
44+00. 44.50 43.608 -5.56 15 -2.00 40.5 0.0030 43.608 -5.56 15 -2.00 40.5 0.0030 0.138 | 0.30%
44+09. 44.53 43.635 -5.56 15 -2.00 40.5 0.0030 43.635 -5.56 1.5 -2.00 40.5 0.0030 0.027 | 0.30%
44+T79. 44.74 43.845 -5.56 1.5 -2.00 40.5 0.0030 43.845 -5.56 15 -2.00 40.5 0.0030 0.210 | 0.30%
45+00. 44.80 43.908 -5.56 15 -2.00 40.5 0.0030 43.908 -5.56 15 -2.00 40.5 0.0030 0.300 | 0.30%
45+50. 44.95 44.058 -5.56 15 -2.00 40.5 0.0030 44.058 -5.56 15 -2.00 40.5 0.0030 0.423 | 0.30%
45+99.59 45.10 44.207 -5.56 15 -2.00 40.5 0.0030 44.207 -5.56 15 -2.00 40.5 0.0030 0.299 | 0.30%
46+00. 45.10 44.208 -5.56 15 -2.00 40.5 0.0030 44.208 -5.56 15 -2.00 40.5 0.0030 0.001 | 0.30%
46+00.75 45.10 44.211 -5.56 15 -2.00 40.5 0.0030 44.211 -5.56 1.5 -2.00 40.5 0.0030 0.002 | 0.30%
47+00. 45.40 44,508 -5.56 15 -2.00 40.5 0.0030 44.508 -5.56 15 -2.00 40.5 0.0030 0.298 | 0.30%
47+25. 45.48 44,583 -5.56 15 -2.00 40.5 0.0030 44.583 -5.56 1.5 -2.00 40.5 0.0030 0.075 | 0.30%
47+78. 45.64 44,742 -5.56 15 -2.00 40.5 0.0030 44.742 -5.56 15 -2.00 40.5 0.0112 0.159 | 0.30%
48+00. 45.70 44.808 -5.56 15 -2.00 40.5 0.0030 44.988 -5.56 15 -2.00 315 0.0030 0.300 | 0.30%
48+52.09 45.86 44.965 -5.56 15 -2.00 40.5 0.0030 45.145 -5.56 15 -2.00 315 0.0030 0.156 | 0.30%
48+53.91 45.86 44.970 -5.56 15 -2.00 40.5 0.0030 45.150 -5.56 15 -2.00 315 0.0010 0.005 | 0.30%
49+00. 46.00 45.108 -5.56 15 -2.00 40.5 0.0030 45.102 -5.56 1.5 -2.00 40.8 0.0010 0.138 | 0.30%
49+50. 46.15 45.258 -5.56 15 -2.00 40.5 0.0030 45.170 -5.56 1.5 -2.00 44.9 0.0011 0.150 | 0.30%
50+00. 46.30 45.408 -5.56 15 -2.00 40.5 0.0030 45.224 -5.56 15 -2.00 49.7 0.0009 0.300 | 0.30%
50+81. 46.54 45.651 -5.56 15 -2.00 40.5 0.0030 45.297 -5.56 15 -2.00 58.2 0.0026 0.243 | 0.30%
50+75. 46.53 45.633 -5.56 15 -2.00 40.5 0.0030 45.173 -5.56 1.5 -2.00 63.5 0.0207 -0.018 | 0.30%
51+00. 46.60 45.968 -5.56 15 -2.00 275 0.0030 45.248 -5.56 15 -2.00 63.5 0.0026 0.335 | 0.30%
51+25. 46.68 46.043 -5.56 15 -2.00 275 0.0030 45.323 -5.56 1.5 -2.00 63.5 0.0030 0.075 | 0.30%
51+99.51 46.90 46.267 -5.56 15 -2.00 275 0.0030 45.547 -5.56 15 -2.00 63.5 0.0030 0.299 | 0.30%
51+99.85 46.90 46.268 -5.56 15 -2.00 25 0.0030 45.548 -5.56 1.5 -2.00 63.5 0.0030 0.001 | 0.30%
52+00. 46.90 46.268 -5.56 15 -2.00 275 0.0030 45.548 -5.56 15 -2.00 63.5 0.0030 0.000 | 0.30%
52+25. 46.98 46.343 -5.56 15 -2.00 275 0.0030 45.623 -5.56 15 -2.00 63.5 0.0030 0.075 | 0.30%
52+75. 47.13 46.493 -5.56 15 -2.00 275 0.0030 45.773 -5.56 1.5 -2.00 63.5 0.0030 0.150 | 0.30%
53+00. 47.20 46.568 -5.56 15 -2.00 275 0.0034 45.848 -5.56 15 -2.00 63.5 0.0039 0.075 | 0.30%
53+29. 47.29 46.666 -5.56 15 -1.96 275 0.0287 45.961 -5.56 1.5 -1.96 63.5 0.0623 0.098 | 0.30%
53+50. 47.35 47.268 -5.56 15 -2.00 0.0178 47.268 -5.56 15 -2.00 0.0178 0.700 | 0.30%
54+00. 48.24 48.156 -5.56 15 -2.00 0.0241 48.156 -5.56 1.5 -2.00 0.0241 0.888 | 1.78%
54+35, 49.08 49.000 -5.56 15 -2.00 0.0279 49.000 -5.56 .5 -2.00 0.0279 0.843 | 2.41%
55+00. 47.27 47.184 -5.56 15 -2.00 0.0279 47.184 -5.56 1.5 -2.00 0.0279 -1.815 | -2.79%
55+25. 46.30 46.215 -5.56 15 0.00 0.0388 46.215 -5.56 1.5 0.00 0.0388 -0.970 | -3.88%
55+50. 45.10 45.019 -5.56 15 51.5 0.0478 45.019 -5.56 15 -2.00 0.0478 -2.165 | -4.33%
56+00. 39.72 40.027 -5.56 15 0.75 51.5 0.0999 39.262 -5.56 15 -0.75 50.5 0.1152 -4.993 | -10.76%
56+50. 36.22 36.141 -5.56 15 51.5 0.0777 35.131 -5.56 1.5 -2.00 50.5 0.0826 -3.886 | -7.00%
57+00. 35.09 35.910 -5.56 15 175 51.5 0.0046 34.125 -5.56 15 -1.75 50.5 0.0201 -0.230 | -2.26%
57+70. 30.98 31.798 -5.56 15 175 51.5 0.0588 30.013 -5.56 15 -1.75 50.5 0.0588 -4.113 | -5.88%
58+00. 29.50 30.529 0.00 0.0 2.00 51.5 0.0423 28.479 0.00 0.0 -2.00 51.0 0.0511 -1.269 | -4.94%
58+44., 27.63 28.662 0.00 0.0 2.00 51.5 0.0424 26.612 0.00 0.0 -2.00 51.0 0.0424 -1.867 | -4.24%
59+00. 25.78 25.780 0.00 9.0 2.00 0.0 0.0515 24.770 0.00 0.0 -2.00 50.5 0.0329 -2.882 | -3.31%
59+45.29 2471 24.713 0.00 9.0 2.00 0.0 0.0236 23.703 0.00 0.0 -2.00 50.5 0.0236 -1.067 | -2.36%
60+00. 23.94 23.936 0.00 9.0 2.00 0.0 0.0142 22.926 0.00 0.0 -2.00 50.5 0.0142 -0.776 | -1.42%
60+25. 23.77 23.768 0.00 9.0 2.00 0.0 0.0067 22.758 0.00 0.0 -2.00 50.5 0.0067 -0.168 | -0.67%
60+50. 23.72 23.718 0.00 9.0 2.00 0.0 0.0020 22.678 0.00 0.0 -2.00 52.0 0.0032 -0.219 | -0.44%
60+75. 23.79 23.785 0.00 9.0 2.00 0.0 0.0050 22.745 0.00 0.0 -2.00 52.0 0.0062 0.067 | 0.27%
61+00. 23.91 23.910 0.00 9.0 2.00 0.0 0.0050 22.900 0.00 0.0 -2.00 50.5 0.0044 0.192 | 0.38%
61+50. 24.16 24.160 0.00 9.0 2.00 0.0 0.0050 23.120 0.00 0.0 -2.00 52.0 0.0056 0.250 | 0.50%
62+00. 24.41 24.410 0.00 9.0 2.00 0.0 0.0050 23.400 0.00 0.0 -2.00 50.5 0.0050 0.250 | 0.50%
62+30. 24.56 24.560 0.00 9.0 2.00 0.0 0.0050 23.550 0.00 0.0 -2.00 50.5 0.0050 0.150 | 0.50%
63+00. 24.91 24.910 0.00 9.0 2.00 0.0 0.0050 23.900 0.00 0.0 -2.00 50.5 0.0050 0.500 | 0.50%
63+15. 24.99 24.985 0.00 9.0 2.00 0.0 0.0050 23.975 0.00 0.0 -2.00 50.5 0.0050 0.425 | 0.50%
63+60. 25.21 25.210 0.00 9.0 2.00 0.0 0.0050 24.200 0.00 0.0 -2.00 50.5 0.0042 0.800 | 0.50%
63+99.53 25.41 25.408 0.00 9.0 2.00 0.0 0.0050 24.368 0.00 0.0 -2.00 52.0 0.0688 0.198 | 0.50%
64+00. 25.41 25.410 0.00 9.0 2.00 0.0 0.0050 24.400 0.00 0.0 -2.00 50.5 0.0050 0.002 | 0.50%
65+00. 25.91 25.910 0.00 9.0 2.00 0.0 0.0050 24.900 0.00 0.0 -2.00 50.5 0.0050 0.500 | 0.50%
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PROJECT
W wneao Pavement Calculations Job:
Profile Grade Line Left Shoulder Right Shoulder
PGL PGL Lt Shidr Eley Lt Shidr| Lt Shidr| Lt TW Lt TW U/S Rt Shidr Ele| Rt Shidr | Rt Shidr| Rt TW Rt TW u/s (o}
Station Elev. (w/o gd) Super. Width Super. Width Slope (w/o gd) Super. Width Super. Width Slope Dir- Sx
(ft) (ft) (ft) (%) (ft) (%) (ft) (ft/ft) (ft) (%) (ft) (%) (ft) (ft/ft) Chg+-
65+50. 26.16 26.160 0.00 9.0 2.00 0.0 0.0050 25.150 0.00 0.0 -2.00 50.5 0.0050 0.250 | 0.50%
66+00. 26.41 26.410 0.00 9.0 2.00 0.0 0.0050 25.400 0.00 0.0 -2.00 50.5 0.0050 0.500 | 0.50%
66+53.14 26.68 26.676 0.00 9.0 2.00 0.0 0.3182 25.666 0.00 0.0 -2.00 50.5 0.3102 0.266 | 0.50%
66+58.14 28.27 28.267 0.00 9.0 2.00 0.0 0.0114 207407 0.00 0.0 -2.00 52.5 0.0105 1.591 | 31.82%
67+00. 27.79 27.789 0.00 9.0 2.00 0.0 0.0114 26.779 0.00 0.0 -2.00 50.5 0.0105 -0.478 | -1.14%
67+50. 27.48 27.476 0.00 9.0 2.00 0.0 0.0063 26.466 0.00 0.0 -2.00 50.5 0.0063 -0.313 | -0.63%
67+75. 27.43 27.426 0.00 9.0 2.00 0.0 0.0020 26.416 0.00 0.0 -2.00 50.5 0.0020 -0.363 | -0.48%
68+00. 27.45 27.445 0.00 9.0 2.00 0.0 0.0033 26.435 0.00 0.0 -2.00 50.5 0.0033 -0.344 | -0.34%
68+20. 27.51 27.511 0.00 9.0 2.00 0.0 0.0058 26.501 0.00 0.0 -2.00 50.5 0.0058 0.035 | 0.05%
68+45. 27.66 27.658 0.00 9.0 2.00 0.0 0.0089 26.648 0.00 0.0 -2.00 50.5 0.0089 0.212 | 0.47%
68+75. 27.93 27.926 0.00 9.0 2.00 0.0 0.0120 26.916 0.00 0.0 -2.00 50.5 0.0120 0.268 | 0.89%
69+00. 28.23 28.226 0.00 9.0 2.00 0.0 0.0136 27.216 0.00 0.0 -2.00 50.5 0.0011 0.781 | 0.78%
69+03.4 28.27 28.273 0.00 9.0 2.00 0.0 0.0178 27.213 0.00 0.0 -2.00 53.0 0.0011 0.046 | 1.36%
69+75. 29.55 29.551 0.00 9.0 2.00 0.0 0.0233 28.491 0.00 0.0 -2.00 53.0 0.0253 1.278 | 1.78%
70+00. 30.13 30.133 0.00 9.0 2.00 0.0 0.0274 29.123 0.00 0.0 -2.00 50.5 0.0274 1.860 | 1.93%
70+49. 31.48 31.477 0.00 9.0 2.00 0.0 0.0303 30.467 0.00 0.0 -2.00 50.5 0.0303 1.345 | 2.74%
70+50. 31.51 31.508 0.00 9.0 2.00 0.0 0.0331 30.498 0.00 0.0 -2.00 50.5 0.0331 1.375 | 2.75%
71+00. 33.16 33.164 0.00 9.0 2.00 0.0 0.0415 32.154 0.00 0.0 -2.00 50.5 0.0415 3.031 | 3.03%
71+99.45 37.29 37.294 0.00 9.0 2.00 0.0 0.0472 36.284 0.00 0.0 -2.00 50.5 0.0472 4.130 | 4.15%
72+00. 37.32 37.320 0.00 9.0 2.00 0.0 0.0473 36.310 0.00 0.0 -2.00 50.5 0.2040 0.026 | 4.72%
72+01.34 37.38 37.383 0.00 9.0 117 0.0 0.0446 36.583 0.00 0.0 -2.00 40.0 0.0491 0.063 | 4.73%
73+00. 42.28 41.784 -5.56 9.0 0.00 0.0 0.0445 41.431 -5.56 15 -2.00 38.5 0.0500 4.400 | 4.97%
74+00. 47.28 46.236 -5.56 9.0 -1.50 36.5 0.0482 46.431 -5.56 15 -2.00 38.5 0.0500 4.453 | 5.00%
74+98.83 52.23 50.995 -5.56 9.0 -2.00 36.5 0.0500 51.372 -5.56 1.5 -2.00 38.5 0.0500 4.759 | 5.00%
75+00. 52.28 51.054 -5.56 9.0 -2.00 36.5 0.0500 51.431 -5.56 15 -2.00 385 0.0500 0.059 | 5.00%
76+00. 57.28 56.054 -5.56 9.0 -2.00 36.5 0.0575 56.431 -5.56 15 -2.00 385 0.0575 5.000 | 5.00%
77+00. 51.54 50.305 -5.56 9.0 -2.00 36.5 0.0575 50.682 -5.56 15 -2.00 385 0.0575 -5.749 | -5.75%
78+00. 52.09 51.272 -5.56 15 -2.00 36.5 0.0029 51.232 -5.56 15 -2.00 385 0.0017 0.967 | 0.55%
78+49. 52.17 51.415 -5.56 15 -2.00 33.5 0.0002 51.315 -5.56 1.5 -2.00 38.5 0.0002 0.143 | 0.17%
78+56.25 52.17 51.416 -5.56 15 -2.00 335 0.0141 51.316 -5.56 1.5 -2.00 38.5 0.0164
79+00. 52.12 52.035 -5.56 15 -2.00 0.0037 52.035 -5.56 15 -2.00 0.0037 0.763 | 0.03%
79+50. 51.94 51.852 -5.56 15 -2.00 0.0037 51.852 -5.56 15 -2.00 0.0037
80+00. 51.62 50.785 -5.56 15 -2.00 375 0.0213 51.053 -5.56 15 -2.00 24.1 0.0160 -1.250 | -0.50%
80+50. Sili7 50.335 -5.56 1.5 -2.00 37.5 0.0090 50.603 -5.56 1.5 -2.00 24.1 0.0090 -1.517 | -0.77%
81+00. 50.74 49.912 -5.56 15 -2.00 37.0 0.0085 49.966 -5.56 15 -2.00 34.3 0.0127 -0.873 | -0.88%
81+67. 50.13 49.309 -5.56 15 -2.00 37.0 0.0090 49.363 -5.56 15 -2.00 34.3 0.0090 -0.603 | -0.90%
81+80. 50.02 49.192 -5.56 15 -2.00 37.0 0.0090 49.246 -5.56 1.5 -2.00 34.3 0.0090 -0.117 | -0.90%
81+81. 50.01 49.183 -5.56 1.5 -2.00 37.0 0.0090 49.237 -5.56 15 -2.00 34.3 0.0090 -0.009 | -0.90%
82+00. 50.86 50.038 -5.56 15 -2.00 37.0 0.0048 50.060 -5.56 15 -2.00 35.9 0.0048 0.127 | 0.13%
82+75. 50.50 49.675 -5.56 1.5 -2.00 37.0 0.0048 49.697 -5.56 1.5 -2.00 35.9 0.0048 0.366 | 0.34%
83+00. 50.45 49.630 -5.56 15 -2.00 37.0 0.0018 49.320 -5.56 1.5 -2.00 52.5 0.0151 -0.408 | -0.41%
83+20. 50.45 49.632 -5.56 15 -2.00 36.5 0.0019 49.312 -5.56 1.5 -2.00 B2i5) 0.0004
83+75. 50.55 49.738 -5.56 1.5 -2.00 36.5 0.0041 49.418 -5.56 1.5 -2.00 52.5 0.0044
84+00. 50.66 49.841 -5.56 15 -2.00 36.8 0.0067 49.527 -5.56 15 -2.00 52.5 0.0067 0.211 | 0.21%
84+50. 50.99 50.175 -5.56 1.5 -2.00 36.8 0.0098 49.861 -5.56 1.5 -2.00 52.5 0.0098 0.543 | 0.42%
85+00. 51.48 50.663 -5.56 15 -2.00 36.8 0.0122 50.349 -5.56 15 -2.00 52.5 0.0100 0.822 | 0.82%
85+09. 51.59 50.773 -5.56 15 -2.00 36.5 0.0139 50.439 -5.56 1.5 -2.00 53.2 0.0138 0.110 | 1.16%
85+75. 52.50 51.689 -5.56 1.5 -2.00 36.5 0.0167 51.348 -5.56 15 -2.00 53.6 0.0164 0.916 | 1.39%
86+00. 52.92 52.106 -5.56 15 -2.00 36.5 0.0190 51.758 -5.56 15 -2.00 53.9 0.0190 1.443 | 1.44%
86+50. 53.87 53.055 -5.56 1.5 -2.00 36.5 0.0221 52.707 -5.56 1.5 -2.00 53.9 0.0219 2.282 | 1.62%
87+00. 54.97 54.158 -5.56 15 -2.00 36.5 0.0253 53.802 -5.56 15 -2.00 54.3 0.0252 2.052 | 2.05%
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Draft Hydrology and Hydraulic Study Report
East-West Connector Project
Alameda County, California

Appendix J Drainage Cost Estimate

March 2009
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Project: East-West Connector
Preliminary Drainage Cost Estimates Prepared by: WRECO
Preparedfor :  TY Lin

Item Unit of Estimated Unit
No. Item Description Measure Quantity Price Item Total
1 Remove Existing Storm Drain Inlet EA 13 $1,000.00 $13,000
2 Remove Storm Drain Pipe LF 6 $30.00 $180
3 New Storm Drain Inlet EA 123 $5,000.00 $615,000
4 36 inch Corrugated Metal Pipe Inlet LF 16 $400.00 $6,400
5 Adjust Storm Drain Manhole to Grade EA 1 $500.00 $500
6 New Storm Drain Manhole EA 85 $5,000.00 $425,000
7 New Storm Drain Manholes (Bifurcation Pipe) EA 6 $12,000.00 $72,000
8 New Storm Drain Manholes (Bifurcation Pipe) (Depth < 15 ft) EA 2 $10,000.00 $20,000
9 Slotted Drain Junction Box EA 11 $5,000.00 $55,000
10 Class I Concrete (Box Culvert) cY 1,791 $1,500.00| $2,686,500
11 Class Il Concrete (Headwall) cY 7 $2,000.00 $14,000
12 Bar Reinforcing Steel LB 418,840 $2.00] $837,680
13 18 inch Slotted Pipe LF 1,470 $150.00 $220,500
14 15 inch Storm Drain Pipe LF 664 $100.00 $66,400
15 18 inch Storm Drain Pipe LF 9,057 $120.00{ $1,086,840
16 24 inch Storm Drain Pipe LF 1,323 $127.00 $168,021
17 36 inch Storm Drain Pipe LF 866 $240.00 $207,840
18 84 inch Storm Drain Pipe LF 1,107 $1,500.00| $1,660,500
19 96 inch Rienforced Concrete Pipe LF 2,750 $1,700.00| $4,675,000
20 Head Wall (for 18" Pipe) EA 1 $1,500.00 $1,500
21 Rock Slope Protection (1/4 T) CF 4,785 $10.00 $47,850
22 Rock Slope Protection Fabric SF 3,633 $3.50] $12,716
23 Roadway Excavation cY 39,600 $80.00|  $3,168,000
24 Erosion Control (Hydroseeding) Sy 23,600 $3.00 $70,800
25 Tree Well EA 24 $20,000.00 $480,000
26 Pump Station Setup LS 1 $1,000,000.00|  $1,000,000
27 Minor Concrete (Backfill) CcY 189 $250.00 $47,259
28 Minor Concrete (Minor Structure) cY 67 $1,500.00 $100,500
DRAINAGE TOTAL $17,758,986
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Segment-wise Drainage Quantities Distribution:

East-West Connector

Item _ Estimated Estimated Estimated Estimated Estimated
Unit of Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

No. | tem Description Measure | Segment 1 | Segment 1 | Segment 2 | Segment 2 [ Segment 3 [ Segment 3 | Segment 4 | Segment 4 | Segment 5 | Segment 5

1 Remove Existing Storm Drain Inlet EA 5 $5,000 1 $1,000 2 $2,000 5 $5,000

2 Remove Storm Drain Pipe LF 6 $180

3 New Storm Drain Inlet EA 5 $25,000 1 $5,000 2 $10,000 64 $320,000 51 $255,000

4 36 inch Corrugated Metal Pipe Inlet LF 16 $6,400

5 Adjust Storm Drain Manhole to Grade EA 1 $500

6 New Storm Drain Manhole EA 2 $10,000 42 $210,000 41 $205,000

7 New Storm Drain Manholes (Bifurcation Pipe) EA 2 $24,000 4 $48,000

8 |New Storm Drain Manholes (Bifurcation Pipe) (Depth < 15 ft) EA 2 $20,000

9 Slotted Drain Junction Box EA 11 $55,000
10 Class Il Concrete (Box Culvert) CY 1791 $2,686,500
11 Class Il Concrete (Headwall) CY 7 $14,000
12 Bar Reinforcing Steel LB 418840 $837,680
13 18 inch Slotted Pipe LF 1470 $220,500
14 15 inch Storm Drain Pipe LF 46 $4,600 4 $400 9 $900 605 $60,500
15 18 inch Storm Drain Pipe LF 170 $20,400 5044 $605,280 3843 $461,160
16 24 inch Storm Drain Pipe LF 1323 $168,021

17 36 inch Storm Drain Pipe LF 263 $63,120 603 $144,720
18 84 inch Storm Drain Pipe LF 1107 $1,660,500
19 96 inch Rienforced Concrete Pipe LF 1220 $2,074,000 1530 $2,601,000
20 Head Wall (for 18" Pipe) EA 1 $1,500

21 Rock Slope Protection (1/4 T) CF 60 $600 4200 $42,000 525 $5,250
22 Rock Slope Protection Fabric SF 60 $210 3176 $11,116 397 $1,390
23 Roadway Excavation CY 39600 $3,168,000

24 Erosion Control (Hydroseeding) SY 23600 $70,800

25 Tree Well EA 10 $200,000 6 $120,000 8 $160,000
26 Pump Station Setup LS 1 $1,000,000
27 Minor Concrete (Backfill) CcY 10 $2,588 1 $225 42 $10,409 136 $34,037
28 Minor Concrete (Minor Structure) CY 67 $100,500

TOTAL COST (Segment wise) $39,498 $206,625 $174,389 $6,762,737 $10,575,737
TOTAL DRAINAGE COST $17,758,986

*Contingency and Mobilization not included

1) Quantities and Cost estimates are based on conceptual design

Engineer's Preliminary Estimate - Working Draft

3/24/2009
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