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INTRODUCTION AND SITE LOCATION

The San Pedro Collectors to the North Pino Arroyo project involves the installation of
underground storm drains in San Pedro Boulevard north and south of the North Pino
Arroyo connecting to existing storm drain stub-outs from the channel. The storm drain
stub-outs, 60” diameter RCP on the south side and 54 RCP on the north side, were
constructed with the North Pino Arroyo. To the south of the arroyo, the storm drain
extends in San Pedro to just south of Fleetwood Avenue. From the intersection of San
Pedro and Derickson, a storm drain is extended east to collect flows in Derickson. To the
north of the arroyo, the storm drain extends to San Francisco Road and turns east to
collect flows in San Francisco. One of the goals of the study is to determine if an existing
floodplain in San Francisco Road can be removed. The amount of flow that can be
collected in the storm drain systems north and south of the arroyo is limited by the
capacity of the storm drain extensions connecting into the storm drain stub-outs at the
arroyo. Therefore, the peak flow in San Pedro, Derickson, and San Francisco may not all
be collected in the storm drain extensions.

NARRATIVE OF PROJECT REQUIREMENTS

The purpose of this project is to transport flows from the drainage basins north and south
of the North Pino Arroyo in accordance with the “Far Northeast Heights Master Drainage
Plan,” October 1989, by Weston. The primary goal is to provide for interception of flows
at San Pedro, San Francisco, and Derickson Roads. The MDP lists flows for the
contributing basins using curve numbers. We understand that the hydrology will be
updated using the AHYMO program, however we will model the hydrology using the
basin characteristics as listed in the report and only for the basins that contribute to the
project area as listed in the report. This project includes the preparation of preliminary
and final design plans, specifications, and bid documents for the proposed storm drain
system. A key to the success of the project will be providing design solutions to the utility
conflicts, specifically sanitary sewer and water line conflicts.

The following issues will be addressed during the design of the project.

 North of the North Pino Arroyo: A storm drain will be constructed from San
Francisco Street to the North Pino Arroyo through a public roadway with minimal
roadway disturbance. These improvements will divert flows from San Francisco
to the arroyo.

e South of the North Pino Arroyo: A storm drain from Fleetwood Avenue to the
North Pino Arroyo through a public roadway with minimal roadway disturbance.
These improvements will divert flows from San Pedro Boulevard and Derickson
Street to the arroyo.



° Storm drain connections to the existing RCP storm drain stub-outs from the
channel on the north and south sides of the North Pino Arroyo. A determination
of whether drainage and construction easements will be required for the properties
adjacent to the channel at the stub-out locations.

* Raising or lowering existing waterlines to accommodate the new storm drain
alignment and sleeving existing small diameter sanitary sewer lines through the
proposed storm drain lines using concrete collars.

o Design of traffic control to minimize the impact on local traffic. San Pedro is
sufficiently wide to allow for two-way traffic and still provide adequate room for
construction of the proposed storm drain.

* Possible completion of a CLOMR/LOMR for the reduction of the flood plain in
San Francisco Street.

METHODOLOGY

The hydrologic and hydraulic criteria in Section 22 of the City of Albuquerque
Development Process Manual (DPM), entitled “Drainage, Flood Control, and Erosion
Control,” was followed to perform the analyses given in this report. The design storm
used for the project is the 100-year, 6-hour storm event for peak flow computations. The
project is located in Zone 3, which has a 100-year, 6-hour design storm of 2.60 inches.
An AHYMO model was developed for all basins draining to the intersections of San
Pedro and San Francisco and San Pedro and Derickson.

Storm drain and street capacitics were modeled using Flowmaster program from Haested
to determine normal depths. Storm drains were sized assuming gravity flow conditions.

SUMMARY OF STUDY CONCLUSIONS
HYDROLOGY

The “Far Northeast Heights Master Drainage Plan,” (FNHMDP) October 1989, by
Weston, was used as a basis to define drainage basins that drain to San Pedro from San
Francisco and Derickson. The scope of work identified analyzing the basins between San
Pedro and Louisiana. But early in the analysis it was obvious that the area draining to
San Francisco extended east of Louisiana. Aerial mapping of the project area with 2’
contours was obtained from AMAFCA to determine drainage basin delineation. The
aerial mapping shows that the basin that drains to San Francisco and San Pedro, begins
east of Wyoming Boulevard at Union Street. The aerial mapping was also used to
delineate the basin that drains to the intersection of Derickson and San Pedro. This basin
does begin at Louisiana Boulevard.



Plate 1 shows the drainage basins that were delineated using the aerial mapping. Basins
1,2, 3, & 4 all drain to San Francisco. Basins 3 and 4 together are similar to basin 338 in
the FNHMDP. Basin 5 drains to the intersection of Derickson and San Pedro. Basin 6
drains to the sidewalk culvert that discharges to San Pedro from Frank Place. Basins 5
and 6 are less than half of basin 340 in the ENHMDP.

Basin characteristics were computed for input to AHYMO. To obtain the percent of Land
Treatment D, first all of the residential lots in each basin were counted and divided by the
basin area to get a DU/ACRE value, next the DU/ACRE value was input to the
calculation for single family residential land use in Table A-5 of the DPM Section 22.2.
The remaining percentage for land treatment types was divided equally into Type B and
Type C. Inputto AHYMO to calculate the Time to Peak for each basin followed the SCS
Upland Method as described in Part B of the DPM Section 22.2. All of the basins had a
watercourse length of less than 4000 feet, therefore the method described in section B.2.|
was followed. Sec Appendix B for basin characteristics calculations.

Once the basin characteristics were calculated, an AHYMO model was developed to
determine the peak flows. A portion of the flows from Basin | were assumed to be
collected by the existing 30” Storm Drain in Wyoming Boulevard that drains north to the
South Domingo Baca Arroyo. According to the FNHMDP the capacity of the 30” storm
drain is 22.8 CFS, therefore the peak flow from the basin that continues to drain west in
San Francisco was reduced by 22.8 CFS. A Divide Hydrgraph command was used in
AHYMO to split the flow. The remainder of flow from Basin 1 and Basins 2 and 3 were
routed in San Francisco by the Muskingham Cunge Method. The results of the AHYMO
model indicates that the peak flow at San Francisco and San Pedro is 308.6 CFS and the
peak flow at Derickson and San Pedro is 160.5 CFS.

The peak flow in San Pedro from south of Derickson were calculated by multiplying the
CFS/ACRE computed by AHYMO for Basin 5 (Derickson) by the remaining area of
basin 340 in the FNHMDP (subtracting the areas of basins 5 & 6). The peak flow in San
Pedro south of Derickson is 243.2 CFS. See Appendix B for hydrologic calculations.

Table 1 Existing Drainage Conditions

BASINS Area DU’s/Acre 100yr-6hr CFS/Acre Land Treatment
(acres) Peak Flow
(CFES)

| 21.60 4.90 86.2] 3.99 | 26%B, 25%C, 49%D
2 59.33 2.88 183.53 3.09 | 34%B, 33%C. 33%D
3 22.47 3.43 84.83 3.78 | 31%B, 31%C, 38%D
4 37.33 3.54 121.79 3.26 | 31%B, 30%C, 39%D
5 42.60 5.56 160.46 3.77 | 23%B, 23%C, 54%D
6 5.20 3.85 2042 3.93 | 25%B, 24%C, 41%D
340B 64.7 5.56* 243.20 3.77*%

* Assumed to be the same as basin 5
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STORM DRAIN ALIGNMENT NORTH OF THE NORTH PINO ARROYO

The proposed storm drain on the north side of the North Pino Arroyo will connect into the
54” stub-out on the north side of the channel and run north in San Pedro Boulevard to San
Francisco Street and turn east in San Francisco. The stub-out is located at a 45-degree
angle from the channel. The alignment of the stub-out dictates the alignment of the
proposed 54” RCP extension. According to the approximate right-of-way boundary for
the channel, the stub-out slightly impacts the property to the north. This will be discussed
in further detail later. Please refer to Plate 2 and Plate 3.

San Pedro Boulevard has a 60-foot right-of-way with a crowned street with a width of
48.5 feet face to face. Existing utilities in San Pedro north of the arroyo include a 16”
waterline located 8 feet west of the street centerline. There seems to be a sanitary sewer
line at the centerline of the street that provides service to the three lots on the east side of
San Pedro. This sanitary sewer line will need to be pot-holed. PNM has indicated that
there is a 6” gas line that is located 6 feet from the east right-of-way line, which puts it
under the east curb and gutter. Finally Qwest has underground facilities along the west
right-of-way line behind the curb. The proposed north-south horizontal alignment of the
547 RCP in San Pedro will be in the north bound lane about 12 feet from the face of the
east curb to the centerline of the storm drain. This ali gnment was selected because of the
munimal conflicts with other utilities in San Pedro and it can be constructed by closing
only one lane allowing for two-way traffic. The north-south storm drain alignment will tie
into the 54” storm drain extension of the channel stub-out at a 75-degree pre-cast bend.
Plcase refer to Plate 2.

San Francisco has a 60-foot right-of-way with a 44-foot wide crowned street face to face.
There is an 8” sanitary sewer line along the centerline of the street, a 6”” water line located
12 feet north of the street centerline, and a 4” gas line located 3 feet south of the north
right-of-way, which is behind the north curb. The proposed east-west horizontal
alignment of the storm drain in San Francisco will be in the east bound lane about 9 feet
from the face of the south curb to the centerline of the pipe. Again, this alignment was
chosen because of the minimal conflicts with existing utilities. The 90 degree turn in
alignment will be accomplished by two 45-degree pre-cast bends at the intersection of
San Pedro and San Francisco.

The vertical alignment of the storm drains in San Pedro and San Francisco were based on
keeping a minimum cover of 2 feet from the pavement surface. The minimum cover of 2
feet allows for the installation of T-Man Holes on the larger diameter pipes and the top of
the pipe will be below the pavement structure. The storm drain in San Pedro will connect
into the 54 RCP stub-out on the north side of the channel. According to the location
survey, the 54” stub-out on the north side of the North Pino Arroyo is 20.81 feet long
with a slope of 0.017 ft/ft. The stub-out discharges into the channel at a 45 degree angle.
The slope of San Pedro north of the arroyo is at 0.005 ft/ft with the high point
approximately at the centerline of the intersection of San Pedro and San Francisco.
Therefore, the vertical elevation of the 54” storm drain is set so that there is a minimum



of 2 feet of cover at the intersection. This ensures that the remainder of the storm drain
has at least 2 feet of cover. The slope of the 54” storm drain in San Pedro from the stub-
out to San Francisco is .0121 ft/ft. At the tie in to the stub-out, a manhole is required
where the slope changes. The storn drain in San Francisco is at a 0.02 ft/ft slope, which
is less than the street slope thereby ensuring that the storm drain has a minimum cover of

2 feet.

STORM DRAIN ALIGNMENT SOUTH OF THE NORTH PINO ARROYO

The proposed storm drain on the south side of the North Pino Arroyo will connect into
the 60 stub-out on the south side of the channel and run south in San Pedro Boulevard to
Fleetwood Street. At Derickson, a storm drain will connect into the 0™ storm drain in
San Pedro and extend east to collect street flows. The stub-out is located at a 45-degree
angle from the channel. At the end of the stub-out an 8-foot diameter manhole will be
built to allow the new 60” RCP to be placed at a 45-degree angle to parallel the channel.
According to the approximate right-of-way boundary for the channel, the new 60” RCP
parallel to the channel slightly 1impacts the property to the north. This will be discussed in
further detail later. Please refer to Plate 2 and Plate 3.

San Pedro Boulevard has a 60-foot right-of-way with a crowned street with a width of
48.5 feet face to face. Existing utilities in San Pedro south of the arroyo include a 16”
waterline located 8 feet west of the street centerline. South of Coronado the 16”
waterline is reduced to a [2” waterline. An 8 sanitary sewer line is located at the
centerline of the street. PNM has indicated that there is a 6” gas line that is located 6 feet
from the east right-of-way line, which puts it under the east curb and gutter. F inally
Qwest has underground facilities along the east and west right-of-way line behind the
curb. The proposed north-south horizontal ali gnment of the 60 RCP, 48” RCP, and 42”
RCP in San Pedro will be in the north bound lane about 12 feet from the face of the east
curb to the centerline of the storm drain. This ali gnment was selected because of the
minimal conflicts with other utilities in San Pedro and it can be constructed by closing
only one lane allowing for two-way traffic. The north-south storm drain alignment will tie
into the 60” storm drain extension of the channel stub-out at a 54-degree pre-cast bend.

Please refer to Plate 2.

Derickson has a 60-foot right-of-way with a 40-foot wide crowned street face to face.
There is an 8” sanitary sewer line along the centerline of the street, a 6” water line located
10 feet north of the street centerline, and a 4” gas line located 4 feet north of the south
right-of-way, which is behind the north curb. The proposed east-west horizontal
alignment of the storm drain in Derickson will be in the east bound lane about 7 feet from
the face of the south curb to the centerline of the pipe. Again, this alignment was chosen
because of the minimal conflicts with existing utilities. The connection to the San Pedro
storm drain will be accomplished with a 607 x 48” Wye and a 48” 45-degree bend .

The vertical alignment of the storm drains in San Pedro and Derickson were based on
keeping a minimum cover of 2 feet from the pavement surface. The minimum cover of 2



feet allows for the installation of T-Man Holes on the larger diameter pipes and the top of
the pipe will be below the pavement structure. The storm drain in San Pedro will connect
into the 60" RCP stub-out on the south side of the channel. According to the location
survey, the 607 stub-out on the south side of the North Pino Arroyo is 21.71 feet long
with a slope of 0.0294 ft/ft. The stub-out discharges into the channel at a 45 degree
angle. The slope of San Pedro south of the arroyo is at 0.011 ft/ft to past Fleetwood. The
vertical elevation of the 60” storm drain is set so that there is a minimum of 2 feet of
cover at the intersection of San Pedro and Derickson. This ensures that the remainder of
the storm drain has at least 2 feet of cover. The slope of the 607 storm drain in San Pedro
from the stub-out to San Francisco is .0109 ft/ft. The storm drain in Derickson is at a
0,02 ft/ft slope, which is less than the street slope thereby ensuring that the storm drain
has a minimum cover of 2 feet.

STORM DRAIN AND STREET HYDRAULICS

STORM DRAIN AND STREETS NORTH OF THE NORTH PINO

According to the FNHMDP, the North Pino Arroyo at San Pedro has a peak flow of 2388
CFS. Using the Flowmaster program, the channel has a normal depth of 4.37 feet. For
these analyses, it is assumed that the peak discharge form the 54” RCP into the channel
will come before the peek flow in the channel is achieved. The 54 RCP in San Pedro
Boulevard has a slope of 0.0121 ft/ft. The capacity of the 54” storm drain under gravity
flow conditions is 232 CFS. In San Francisco, a total of three cattle-guard type inlets will
be constructed to collect a minimum of 232 CFS to be conveyed in the 54” RCP. The
peak flow in San Francisco at San Pedro is 308.6 CFS. Therefore, 76.6 CFS will not be
collected by the storm drain system. See Appendix C for hydraulic calculations.

The normal depth in San Francisco at a peak flow of 308.6 CFS is 0.98 feet. In order to
determine the amount of flow that a cattle-guard inlet can collect, the weir equation was
used because San Francisco has a constant slope. Atadepth of 0.83 feet, which is the
depth at the right-of-way, a cattle-guard inlet in San Francisco can collect 99.8 CFS. The
number of cattle-guard inlets required to collect the 232 CFS is three. Therefore, three
cattle-guard inlets are shown in San Francisco on Plate 2 with a 36” RCP between the
upper two inlets and a 48” RCP between the lower two inlets.

At the intersection of San Pedro and San Francisco, the 76.6 CFS that is not collected by
the inlets will have a normal depth of 0.59 feet. Since the crown continues in San
Francisco through the intersection, at the elevation of the crown 25 CES will drain north
in San Pedro, 25 CFS will drain south in San Pedro to the arroyo, and 26.6 CFS will
continue west in San Francisco. In San Pedro at the bridge over the arroyo, there is a
27.8-foot curb opening on the east side and a 34.3-foot curb opening on the west side.
Using the weir equation, the capacity of the east curb opening at curb height is 45.7 CFS
and the capacity of the west curb opening at curb height is 56.4 CFS. The 25 CFS
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overflow from San Francisco will be discharged to the channel through the east curb
opening.

STORM DRAIN AND STREETS SOUTH OF THE NORTH PINO

The 60” RCP in San Pedro Boulevard has a slope of 0.0109 ft/ft. The capacity of the 60"
storm drain under gravity flow conditions is 292 CFS. The peak flow in Derickson at San
Pedro is 160.5 CFS. The normal depth in Derickson with a peak flow of 160.5 CFS is
0.78 feet. In Derickson, a total of two cattle-guard type inlets and two Type A inlets will
be constructed to collect the 160.5 CFS peak flow. According to Plate 22.3 D-5 in the
DPM, a Type A inlet will collect 15 CES at a depth of 0.78 feet. The two cattle-guard
inlets can collect a total of 137.1 CFS. All of the street flow in Derickson will be
collected by the series of storm inlets. The remaining capacity in the 60”RCP in San
Pedro after the flows from Derickson are collected is 131.5 CFS.

To get as much flow in the San Pedro storm drain as possible the storm drain is extended
south to past Fleetwood to collect street flows. The normal depth in San Pedro near
Flectwood at a peak flow of 243 CFS is 0.92 feet. Since San Pedro is a Minor Arterial,
cattle-guard type inlets are not allowed. To collect the 131.5 CFS in San Pedro, a series
of double C and single A type inlets will be constructed. At a depth of 0.92 feet, a double
C inlet can collect 20 CFS and a single A inlet can collect 15 CFS. A pair of double C

-inlets, one in each curb and gutter is located just north of Fleetwood. Just south of
Fleetwood a series of one single A inlet and two double C inlets in the east and west curb
line. A 42” RCP conveys the flows from the series of inlets and a 487 RCP Ties into the
60” RCP at Derickson. The remaining 1 11.5 CFS in San Pedro will discharge into the
North Pino at the bridge.

POTENTIAL CONFLICTS

STORM DRAIN NORTH OF THE NORTH PINO ARROYO

In San Pedro, at the location where the 54" RCP crosses the 16 water line, the waterline
will be lowered. Also at the location where the 54 RCP crosses the 67 gas line, the gas
line will need to be lowered. And in San Francisco, the 6” waterline will need to be
lowered to allow for construction of cattle-guard inlets. See Appendix F for conceptual
plan and profile sheets.

STORM DRAIN SOUTH OF THE NORTH PINO ARROYO

At the intersection of Derickson and San Pedro the existing 8 sanitary sewer line is at the
same approximate invert of the 60” RCP. In order to minimize or eliminate the vertical
conflict at this location, the 60” X 48” Wye fitting was moved to the north to allow for a
607 X 48” reducer to be connected to the south side of the wye so that the soffit of the
43" RCP lines up with the Soffit of the 60” RCP. At the wye, the soffit of the 48” leg is



also lined up with the soffit of the 60” run. This allows for additional clearance over the
existing 8” sanitary sewer line. The §” sanitary sewer line will either be replaced with
ductile iron or a concrete cap will be placed over the pipe. See Appendix D for storm
drain details. In San Pedro, at the location where the 60” RCP crosses the 16 water line,
the waterline will be lowered. Also at the location where the 60 RCP crosses the 6” gas
line, the gas line will need to be lowered. And in Derickson, the 6” waterline will need to
be lowered to allow for construction of cattle-guard inlets.

NEED FOR SPECIALTY SERVICES

At the North Pino Arroyo where the new storm drains are extended from the storm drain
stub-outs, the construction and maintenance of the extensions will impact the adjacent
properties to the north and south (see Plate 3). The impact is caused by the stub-outs
orientation into the channel and the lack of channel right-of-way. The stub-outs are placed
at a 45-degree angle to the channel centerline. According to the approximate property
boundaries performed by the surveyor, there is only 8 feet between the top of the channel
and the south right-of-way and only § feet between the top of the channel and concrete
block wall and the north ri ght-of-way.

On the north side of the channel if the property line is correct, a small drainage and
construction easement is required to construct the 547 RCP extension. The construction
of the 54” RCP will require the removal and replacement of the existing chain link fence
and the installation of a temporary chain link fence along the easement line.

On the south side of the channel if the property line is correct, a larger drainage and
construction easement is required to construct the 60" RCP extension. The construction
of the 60 “ RCP will require the following existing items to be removed and replaced.

I. The 6’ high block wall with stucco adjacent to the channel and along San Pedro to

the driveway.

. The 6’ high chain link fence adjacent to the channel.

. The concrete header curb and asphalt paving in the channel ri ght-of-way at the top
of the channel.

W o

A temporary chain link fence will need to be installed along the easement line during
construction of the 60” storm drain.

Obtaining easements or property from private owners can cause significant delays to
projects. To attempt to expedite the property acquisition for this project the following
Specialty Services need to be negotiated and started immediately.

Perform a boundary survey of the adjacent properties on the north and south side

of the channel.
Write a legal description of the easements required.
Perform appraisals of the properties.

—_—
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4. Negotiate with the property owners for the easements required.

FLOODPLAIN REMOVAL FEASIBILITY ANAL YSIS

The FEMA Flood Insurance Rate Map Number 35001 CO137F, effective date November
19,2003, shown in Figure 1, indicates the presence of a Flood Hazard Zone AO with a
depth of 1 foot in San Francisco Street from the [-25 Frontage Road past San Pedro to
Luana Street. A hydraulic analysis of San Francisco Street has been completed to
determine if the Flood Hazard Zone can be removed. According to the AHYMO model
output the peak flow at the intersection of San Francisco and Ray Street is 233 CFS. The
normal depth in San Francisco at Ray is 0.88 feet, which is less than the I-foot flood
depth, but more than the assumed elevation at the right-of-way of 0.83 feet. At the
intersection of San Pedro and San Francisco the peak flow is 308.6 CFS. The normal
depth in San Francisco under existing conditions is 0.98 feet, which is close to the 1-foot
flood depth. After the storm drain improvements are constructed in San Francisco the
peak flow in the street is 76.6 CFS, which results in a normal depth of 0.59 feet. As
stated previously, only 26.6 CFS of the 76.6 CFS in San Francisco continues west in San
Francisco past San Pedro.

West of San Pedro, the peak flow in San Francisco was determined by multiplying the
area of the basin (347) as given in the FNHMDP by the CFS/Acre calculated for a sub-
basin within the overall basin. This basin has mostly industrial land uses. From the DPM
Section 22.2, the percent D Land Treatment was assumed to be 70% for the sub-basin to
be analyzed. The 3.59-acre sub-basin selected was just south of San Francisco and west
of San Pedro. The CFS/Acre for the sub-basin was 4.42 CFS/ Acre. Therefore, the total
peak flow in basin 347 is 294 CFS, which is conservative. It is assumed that the 26.6 CFS
from San Francisco east of San Pedro will be negligible by the time it is routed in San
Francisco to the [-25 Frontage Road. The normal depth in San Francisco at the I-25
Frontage Road is 0.96 feet, which is close to the I-foot flood plain depth.

In conclusion, the floodplain in San Francisco cast of San Pedro can be removed with the
installation of the storm drain improvements. The most upstream cattle-guard inlet may
need to be moved further east to a location just east of Luana Street to reduce the normal
depth in the street to remove the flood plain. This would add about 800 feet of 36” RCP
and pavement removal and replacement to the project. Also the majority of the
floodplain in San Francisco west of San Pedro can be removed. At the intersection of
San Francisco and 1-25 where the flows turn to the south, a backwater effect would
deepen the water surface and cause the flood plain to back up into San Francisco for a
distance. A more detailed analysis would be required to where the flood plain would start
in San Francisco.
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LIST OF SHEETS

The following is a preliminary list of sheets in the plans for the San Pedro Collectors
Project.

Sheet |: Title Sheet
Sheet 2: General Notes
Sheet 3: Overall Storm Drain Plan and Water Shut-off Plan

Sheets 4-9:  Storm Drain Plan & Profile Sheets
Sheets 10-11: Utility Relocation Plan & Profile Sheets
Sheets 12-17: Paving Remove & Replace Sheets
Sheet 18: Typical Street Sections

Sheet 19-20:  Miscellaneous Details

Sheets 21-23: Traffic Control Plans

CONCEPTUAL CONSTRUCTION COST ESTIMATE

Conceptual construction cost estimates were developed for the storm drain system on the
north side of the North Pino Arroyo and for the storm drain system on the south side of
the North Pino Arroyo. The total cost of the storm drainage improvements on the north
side of the arroyo including 15% contingencies and NMGRT is $274,760. The total cost
of the storm drainage improvements on the south side of the arroyo including 15%
contingencies and NMGRT is $594,830. The total cost of the project is $869,590. Please
see Appendix E for detailed cost items,
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APPENDIX A
PROJECT PHOTOS






NORTH PINO ARROYO LOOKING EAST AT 60” STUB-OUT

NORTH PINO ARROYO LOOKING EAST AT 54” STUB-OUT



NORTH PINO ARROYO LOOKING EAST AT SOUTH ROW

NORTH PINO ARROYO LOOKING WEST AT SOUTH ROW
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NORTH PINO ARROYO LOOKING NORTHWEST AT NORTH ROW

NORTH PINO ARROYO LOOKING SOUTHWEST AT NORTH ROW



APPENDIX B
HYDROLOGIC CALCULATIONS
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APPENDIX C
HYDRAULIC CALCULATIONS



San Francisco

Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.020700 ft/ft
Elevation range: 0.00 ft to 1.23 ft.

Station (ft) Elevation (ft) Start Station
0.00 1.23 0.00
20.00 0.83 24.00
24.00 0.75 30.00
28.00 0.67 70.00
28.10 0.00 76.00
30.00 0.12
50.00 0.52
70.00 0.12
72.00 0.00
72.10 0.67
76.00 0.75
80.00 0.83
100.00 1.23
Discharge 308.59 cfs
Resuits
Wtd. Mannings Coefficient 0.014
Water Surface Elevation 0.98 ft
Flow Area 34.52 ft?
Wetted Perimeter 75.68 ft
Top Width 74.50 ft
Height 0.98 ft
Critical Depth 1.33 ft
Critical Slope 0.003852 ft/ft
Velocity 8.94 ft/s
Velocity Head 1.24 ft
Specific Energy 2.22 ft
Froude Number 2.32

Flow is supercritical.

04/02/04

04:55:17 PM

Haestad Methods, Inc.

End Station
24.00
30.00
70.00
76.00

100.00

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness
0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



San Francisco
Cross Section for lrregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.014
Channel Slope 0.020700 ft/ft
Water Surface Elevation 0.98 ft
Discharge 308.59 cfs

Elevation (ft)

04/02/04
04:55:24 PM

1.4

1.2

1.0 <

1] q

(@]
04}
//

©
o

/N

;
/

N

N

0.2

0.0
0.0 20.0 40.0

60.0

Station (ft)

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

80.0

(203) 755-1666

100.0

FlowMaster v5.15
Page 1 of 1



San Francisco

Worksheet for [rregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.020700 ft/ft
Efevation range: 0.00 ft to 1.23 ft.

Station (ft) Elevation (ft) Start Station
0.00 1.23 0.00
20.00 0.83 24.00
24.00 0.75 30.00
28.00 0.67 70.00
28.10 0.00 76.00
30.00 0.12
50.00 0.52
70.00 0.12
72.00 0.00
72.10 0.67
76.00 0.75
80.00 0.83
100.00 1.23
Discharge 233.00 cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.88 ft
Flow Area 28.09 ft2
Wetted Perimeter 66.47 ft
Top Width 65.30 ft
Height 0.88 ft
Critical Depth 1.21 ft
Critical Slope 0.003631 ft/ft
Velocity 8.30 ft/s
Velocity Head 1.07 ft
Specific Energy 1.95 ft
Froude Number 2.23

Flow is supercritical.

04/02/04

04 .56.00 PM

Haestad Methods, Inc.

End Station
24.00
30.00
70.00
76.00

100.00

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



San Francisco at San Pedro

Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope
Elevation range: 0.

0.020700 ft/ft

00 ft to 1.23 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 1.23 0.00 24.00
20.00 0.83 24.00 30.00
24.00 0.75 30.00 70.00
28.00 0.67 70.00 76.00
28.10 0.00 76.00 100.00
30.00 0.12
50.00 0.52
70.00 0.12
72.00 0.00
72.10 0.67
76.00 0.75
80.00 0.83
100.00 1.23
Discharge 76.60 cfs
Results
Wtd. Mannings Coefficient 0.016
Water Surface Elevation 0.59 ft
Flow Area 12.97 ft2
Wetted Perimeter 45.11 ft
Top Width 44.08 ft
Height 0.59 ft
Critical Depth 0.77 ft
Critical Slope 0.004983 ft/ft
Velocity 5.91 ft/s
Velocity Head 0.54 ft
Specific Energy 1.13 ft
Froude Number 1.92

Flow is supercritical.

04/07/04
11:38:34 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



San Francisco at San Pedro crown depth
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope

0.020700 ft/ft

Water Surface Elevation 0.52 ft
Elevation range: 0.00 ft to 1.23 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 1.23 0.00 24.00
20.00 0.83 24,00 30.00
24.00 0.75 30.00 70.00
28.00 0.67 70.00 76.00
28.10 0.00 76.00 100.00
30.00 0.12
50.00 0.52
70.00 0.12
72.00 0.00
72.10 0.67
76.00 0.75
80.00 0.83
100.00 1.23
Results
Witd. Mannings Coefficient 0.015
Discharge 49.95 cfs
Flow Area 9.83 ft*
Wetted Perimeter 44.97 ft
Top Width 44.06 ft
Height 0.52 ft
Critical Depth 0.64 ft
Critical Slope 0.005486 ft/ft
Velocity 5.08 fi/s
Velocity Head 0.40 ft
Specific Energy 0.92 ft
Froude Number 1.90

Flow is supercritical.
Flow is divided.

04/07/04

11:41:30 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



San Francisco at San Pedro
Cross Section for Irregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Section Data

Witd. Mannings Coefficient 0.015
Channel Slope 0.020700 f/ft
Water Surface Elevation 0.52 ft
Discharge 49.95 cfs

04/07/04

1.4

1.2

1.0

ft
©
™

Elevation
©
[e)]

[1]] ’]
il (]

0.4

AN
/ N\

7

/

0.2

0.0
0.0 20.0 40.0 60.0
Station  (ft)

11:40:39 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708

80.0

(203) 755-1666

100.0

FlowMaster v5.15
Page 1 of 1



San Francisco at the 1-25 Fromtage Road
Worksheet for Irregular Channel

Project Description

Project File c\haestad\fmw\san pedr.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.020700 ft/ft
Elevation range: 0.00 ft to 1.23 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 1.23 0.00 24.00
20.00 0.83 24.00 30.00
24.00 0.75 30.00 70.00
28.00 0.67 70.00 76.00
28.10 0.00 76.00 100.00
30.00 0.12
50.00 0.52
70.00 0.12
72.00 0.00
72.10 0.67
76.00 0.75
80.00 0.83
100.00 1.23
Discharge 294.00 cfs
Results
Witd. Mannings Coefficient 0.014
Water Surface Elevation 0.96 ft
Flow Area 33.29 ft2
Wetted Perimeter 74.00 ft
Top Width 72.83 ft
Height 0.96 ft
Critical Depth 1.31 ft
Critical Slope 0.003813 ft/ft
Velocity 8.83 ft/s
Velocity Head 1.21 ft
Specific Energy 2.17 ft
Froude Number 2.30

Flow is supercritical.

04/09/04

12:34:36 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness
0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



Derrickson

Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmw\derricks.fm2
Worksheet San Pedro Collectors Project
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.024000 ft/ft
Elevation range: 0.00 ft to 1.23 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 1.23 0.00 26.00
20.00 0.83 26.00 32.00
26.00 0.75 32.00 68.00
30.00 0.67 68.00 74.00
30.10 0.00 74.00 100.00
32.00 0.12
50.00 0.52
68.00 0.12
70.00 0.00
70.10 0.67
74.00 0.75
80.00 0.83
100.00 1.23
Discharge 160.46 cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.78 ft
Flow Area 20.23 ftz
Wetted Perimeter 54.10 ft
Top Width 52.92 ft
Height 0.78 ft
Critical Depth 1.08 ft
Critical Slope 0.003728 ft/ft
Velocity 7.93 ft/s
Velocity Head 0.98 ft
Specific Energy 1.76 ft
Froude Number 2.26

Flow is supercritical.

04/02/04

04:20:25 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness
0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



Derrickson
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

c:\haestad\fmw\derricks.fm2
San Pedro Collectors Project
Irregular Channel

Manning's Formula

Water Elevation

Section Data

Wtd. Mannings Coefficient 0.015
Channel Slope 0.024000 ft/ft
Water Surface Elevation 0.78 ft
Discharge 160.46 cfs
1.4 j
¢ )]
1.2 /]
1.0
. \ /
50.8 \L //
0
©
o
] 0.6
0.4 //\\
0.2 / \
0.0
0.0 20.0 40.0 60.0 80.0 100.0
Station (ft)
04/02/04 . FlowMaster v5.15
04:20:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



San Pedro Boulevard

Worksheet for Irregular Channel

Project Description

Project File c\haestad\fmw\san pedr.fm?2
Worksheet San Pedro Boulevard

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.011400 ft/ft
Elevation range: 0.00 ft to 1.00 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 1.00 0.00 1.75
1.75 0.75 1.75 585
5.75 0.67 5.85 54.25
5.85 0.00 54.25 58.50
30.00 0.49 58.50 60.00
54.25 0.00
54.35 0.67
58.50 0.75
60.00 1.00
Discharge 243.20 cfs
Results

Witd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is supercritical.

0.016
0.92
34.77
60.17
58.98
0.92
1.14

ft
ft?
ft
ft
ft
ft

0.004157 fyft

6.99
0.76
1.68
1.61

ft/s
ft
ft

04/07/04

10:36:48 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



San Pedro Boulevard east of Fleetwood
Worksheet for irregular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet San Pedro Boulevard

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope
Elevation range: 0.00 ft to 1.00 ft.

0.011400 ft/ft

Station (ft) Elevation (ft) Start Station End Station
0.00 1.00 0.00 1.75
1.75 0.75 1.75 5.85
575 0.67 5.85 54.25
5.85 0.00 54.25 58.50
30.00 0.49 58.50 60.00
54.25 0.00
54.35 0.67
58.50 0.75
60.00 1.00
Discharge 203.20 cfs
Results
Wtd. Mannings Coefficient 0.0186
Water Surface Elevation 0.86 ft
Flow Area 30.97 ft?
Wetted Perimeter 59.32 ft
Top Width 58.13 ft
Height 0.86 ft
Critical Depth 1.05 ft
Critical Slope 0.004242 ft/ft
Velocity 6.56 ft/s
Velocity Head 0.67 ft
Specific Energy 1.53 ft
Froude Number 1.59

Flow is supercritical.

04/07/04

11:19:25 AM Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708 (203) 755-1666

Roughness

0.025
0.013
0.017
0.013
0.025

FlowMaster v5.15
Page 1 of 1



North Pino Arroyo at San Pedro
Worksheet for Trapezoidal Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet North Pino Arroyo at San Pedro
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient
Channel Slope

Left Side Slope
Right Side Slope
Bottom Width

0.013
0.016700 ft/ft
2.000000H :V
2.000000H : Vv
10.00 ft

Discharge 2,388.00 cfs
Results

Depth 4.37 ft
Flow Area 81.92 ft?
Wetted Perimeter 29.55 ft
Top Width 27.48 ft
Critical Depth 7.64 ft
Critical Slope 0.001840 ft/ft
Velocity 29.15 ft/s
Velocity Head 13.21 ft
Specific Energy 17.58 ft
Froude Number 2.98

Flow is supercritical.

Q4/07/04

12:21:21 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Pedro 54" RCP Capacity

Worksheet for Circular Channel

Project Description

Project File c\haestad\fmw\san pedr.fm?2
Worksheet 54" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Mannings Coefficient

Channel Slope

0.013

0.012100 ft/ft

Depth 54.0

Diameter 54.00

Results

Discharge 216.30 cfs
Flow Area 15.90 ft?
Wetted Perimeter 14.14 ft
Top Width 0.00 ft
Critical Depth 413 ft
Percent Full 100.00

Critical Slope 0.010511 ft/ft
Velocity 13.60 ft/s
Velocity Head 2.87 ft
Specific Energy FULL ft
Froude Number FULL

Maximum Discharge 232.68 cfs
Full Flow Capacity 216.30 cfs

Full Flow Slope

0.012100 ft/ft

04/07/04

10:47:57 AM

Haestad Methods tnc

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v515
Page 1 of 1



San Pedro 60" RCP Capacity
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 60" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.010900 ft/ft

Diameter 60.00 in
Discharge 292.00 cfs
Results

Depth 55.4 in
Flow Area 18.94 ft2
Wetted Perimeter 12.89 ft
Top Width 2.67 ft
Critical Depth 4.64 ft
Percent Full 92.28

Critical Slope 0.010881 ft/ft
Velocity 15.42 ft/s
Velocity Head 3.70 ft
Specific Energy 8.31 ft
Froude Number 1.02
Maximum Discharge 292.48 cfs
Full Flow Capacity 271.90 cfs
Full Flow Slope 0.012572 ft/ft

Flow is supercritical.

04/07/04

04:43:27 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Pedro 48"RCP Capacity

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm?2
Worksheet 48" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.010000 ft/ft

Diameter 48.00 in
Discharge 131.50 cfs
Results

Depth 3.01 ft
Flow Area 10.15 ft2
Wetted Perimeter 8.40 ft
Top Width 3.45 ft
Critical Depth 3.43 ft
Percent Full 75.26

Critical Slope 0.007802 ft/ft
Velocity 12.96 ft/s
Velocity Head 2.61 ft
Specific Energy 562 ft
Froude Number 1.33
Maximum Discharge 154.51 cfs
Full Flow Capacity 143.64 cfs
Full Flow Slope 0.008382 ft/ft

Flow is supercritical.

04/07/04

04:45:58 PM

Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v5 15
Page 1 of 1



San Pedro 42" RCP Capacity

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 42" RCP

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.010000 ft/ft
Diameter 42.00 in
Discharge 91.50 cfs
Results

Depth 2.62 ft
Flow Area 7.72 lig
Wetted Perimeter 7.32 ft
Top Width 3.04 ft
Critical Depth 2.96 ft
Percent Full 74.83

Critical Slope 0.007834 ft/ft
Velocity 11.85 ft/s
Velocity Head 2.18 ft
Specific Energy 4.80 ft
Froude Number 1.31
Maximum Discharge 108.22 cfs
Full Flow Capacity 100.60 cfs
Full Flow Slope 0.008272 ft/ft

Flow is supercritical.

04/07/04

04:46.40 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Pedro 30" RCP Capacity

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 30" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.020000 ft/ft

Diameter 30.00 in
Discharge 41.50 cfs
Results

Depth 1.56 ft
Flow Area 3.23 ft?
Wetted Perimeter 4.56 ft
Top Width 2.42 ft
Critical Depth 2.16 ft
Percent Full 62.56

Critical Slope 0.009419 ft/ft
Velocity 12.84 ft/s
Velocity Head 2.56 ft
Specific Energy 413 ft
Froude Number 1.96
Maximum Discharge 62.40 cfs
Full Flow Capacity 58.00 cfs

Full Flow Slope

0.010238 ft/ft

Flow is supercritical.

04/07/04

11:44 .29 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Pedro & Derrickson 24" RCP Capacity
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 24" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.020000 ft/ft

Diameter 24.00
Discharge 22.00 cfs
Results

Depth 1.22 ft
Flow Area 2.00 ft?
Wetted Perimeter 3.58 ft
Top Width 1.95 ft
Critical Depth 1.68 ft
Percent Full 60.93

Critical Slope 0.009114 ft/ft
Velocity 10.98 ft/s
Velocity Head 1.87 ft
Specific Energy 3.09 ft
Froude Number 1.91
Maximum Discharge 34.41 cfs
Full Flow Capacity 31.99 cfs

Full Flow Slope

0.009458 ft/ft

Flow is supercritical.

04/07/04

11:47:15 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Pedro 18" RCP Capacity

Worksheet for Circular Channel

Project Description

Project File ¢:\haestad\fmw\san pedr.fm2
Worksheet 18" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.020000 ft/ft

Diameter 18.00
Discharge 11.00 cfs
Results

Depth 0.96 ft
Flow Area 1.20 ft2
Wetted Perimeter 2.78 ft
Top Width 1.44 ft
Critical Depth 1.27 ft
Percent Full 64.05

Critical Slope 0.010388 ft/ft
Velocity 9.20 ft/s
Velocity Head 1.32 ft
Specific Energy 2.28 ft
Froude Number 1.78
Maximum Discharge 15.98 cfs
Full Flow Capacity 14.85 cfs

Full Flow Slope

0.010967 ft/ft

Flow is supercritical.

04/07/04

11:49:01 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



Derrickson 48"RCP Capacity
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 48" RCP

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.020000 fi/ft
Diameter 48.00 in
Discharge 160.50 cfs
Results

Depth 2.68 ft
Flow Area 8.96 ft?
Wetted Perimeter 7.68 ft
Top Width 3.76 ft
Critical Depth 3.67 ft
Percent Full 67.05

Critical Slope 0.010852 ft/ft
Velocity 17.92 ft/s
Velocity Head 4,99 ft
Specific Energy 7.67 ft
Froude Number 2.05
Maximum Discharge 218.51 cfs
Full Flow Capacity 203.13 cfs

Full Flow Slope

Flow is supercritical.

0.012486 ft/ft

04/07/04

10:56:39 AM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



Derrickson 36" RCP Capacity

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\san pedr.fm2
Worksheet 36"RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.020000 ft/ft

Diameter 36.00 in
Discharge 74.60 cfs
Results

Depth 2.01 ft
Flow Area 5.04 ft2
Wetted Perimeter 5.76 ft
Top Width 2.82 ft
Critical Depth 2.71 ft
Percent Full 67.10

Critical Slope 0.010968 ft/ft
Velocity 14.79 ft/s
Velocity Head 3.40 ft
Specific Energy 5.41 ft
Froude Number 1.95
Maximum Discharge 101.46 cfs
Full Flow Capacity 94.32 cfs
Full Flow Slope 0.012511 ft/ft

Flow is supercritical.

04/07/04

11:14:39 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



San Francisco 48"RCP Capacity
Worksheet for Circular Channel

Project Description

Project File c\haestad\fmwisan pedr.fm2
Worksheet 48" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.013

0.020000 ft/ft

Diameter 48.00 in
Discharge 155.00 cfs
Results

Depth 2.62 ft
Flow Area 8.71 ft?
Wetted Perimeter 7.54 ft
Top Width 3.81 ft
Critical Depth 3.63 ft
Percent Full 65.40

Critical Slope 0.010182 ft/ft
Velocity 17.80 ft/s
Velocity Head 4.92 ft
Specific Energy 7.54 ft
Froude Number 2.07
Maximum Discharge 218.51 cfs
Full Flow Capacity 203.13 cfs
Full Flow Slope 0.011645 ft/ft

Flow is supercritical.

04/07/04

11:02:21 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1
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APPENDIX D
STORM DRAIN DETAILS
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APPENDIX E
CONCEPTUAL CONSTRUCTION
COST ESTIMATE



2. UNIT PRICES

SAN PEDRO COLLECTORS TO THE NORTH
PINO ARROYO PROJECT NO. 7168 SAN
FRANCISCO TO NORTH PINO
BID
ITEM |SPEC. ITEM EST.
NO. NO. DESCRIPTION UNIT | QTY |UNIT PRICE AMOUNT
1 4.01 Construction Staking, complete LS 1 § 500000 s 5,000.00
2 6.01 Construction Project Sign, complete-in-place EA 2 S 1,000.00 | § 2,000.00
3 6.05 Construction mobilization, Complete LS 1 $  15,000.00 (s 15,000.00
4 19.01 Construction Traffic Control & Barricading, complete| LS | S 5,000.00 |8 5,000.00
5 20.01X Control of Storm and Nuisance Flows LS 1 $ 5,000.00 | § 5,000.00
6 21.01x NPDES Compliance LS | $ 5000008 5,000.00
7 207.010  |Lean Fill, cip. Cy 225 |$ 751918 16,918.20
ade Preparati 2" at 93¢ acti
8 301.020 Subgr 1de Prcp iration, 12" at 95% compaction, Sy 810 | 176 | 1,428 84
complete-in-place
dential 7 T —— 177
9 336.022 R.csxdenml .Asphalt Concrete, prg B, 1-1/2 inch Sy 910 | 436 |3 3,963.96
thick, machine laydown, complete-in-place
eri sphalt C e, ] A, 2-1/21] ick
10 336.036 Arlcn.a] Asphalt Concrete, f).fpc A, 2-1/2 inch thick, gy 1500 | s 588 |s 8.820.00
machine laydown, complete-in-place
. 336.120 Fack Coat, cationic emulsified asphalt, complete-in- oy 1620 |3 023 | 369 36
place
Sidewalk, 4" Thick, Portland Cement Concrete, incl.
12 340. ’ C : e N ) 2530 | $ 264,
340.010 Subgrade compaction, complete-in-place S 2425 sY 30 3 33013 1,264.80
v efy Yt VAT o . l [ (1P I
13 343.020 Existing Pavement, {\bphdll COH(.I‘L}[C, up to 4" thick, Sy 310 | 342 |8 1,060.20
sawcut, remove & dispose, complete
14 343.030 E)'(lsllllg Pavement, Asplm}l Concrcte, more than 4 Qy 500 s 426 | 3 2.130.00
thick, sawcut, remove & dispose, complete
s 343 075 Existing Curb & Gutl.cr, PC Concrete, remove, dispose LT 110 s 1994 | 2193.84
& replace, complete-in-place
6 343.085 Existing Sidewalk, 4" PC Concrele, remove & dispose, gy 50 s 496 | s 247 80
complete
17 410.030 Existing Chain Link Fence, remove & reinstall, SF 210 | 252 |'s 529 20
complete
18 410.050 Temporary Chain Link Fence, 5' high, provide, install LF 35 S 383 | s 133.08
& remove, complete
19 201,110 frellclllllg, Ba’ckﬁllm'g, & Compachon 'for 18" 10 36 LF 160 | s 18.36 | § 2.937.60
storm drain, 8' 0 12" in depth, pipe not incl., complete
", 5 - N ¥ ) gy b ’)ll "
20 201,160 ?re11c]1111g, Ba.cl\ﬁlllln.fc, & Com[‘)actlon.for 42" 10 60 LF 301 | 4580 | s 13.787.00
storm drain, 8' to 12" in depth, pipe not incl., complete
6" Waterline Pipe excluding fittings (std. Spec. sec.
21 801.002  1801), inlcuding trench & compacted backfill (o 6' LF 200 |S 11368 2,272.80
depth, complete-in-place
16" Waterline Pipe excluding fittings (std. Spec. sec.
22 801.007  [801), inlcuding trench & compacted backfill to 6' LT 40 S 4716 [ $ 1,886.40
depth, complete-in-place
23 801 055 Exmtu'lg Waterline, 6" to '14 . with fittings, Remove LF 200 |s 4973 984.00
and Dispose, excl. trenching, complete




SAN PEDRO COLLECTORS TO THE N ORTH

PINO ARROYO PROJECT NO. 7168 SAN
FRANCISCO TO NORTH PINO
BID
ITEM |SPEC. ITEM EST.
NO. NO. DESCRIPTION UNIT | QTY |UNIT PRICE AMOUNT
24 801056 ];xmlu.lg Waterline, 16 tg 36", with fittings, Remove LE 40 S 5533 291 28
and Dispose, excl. trenching, complete
25 801,059 Non-p'ressur'lzed C?ml@CllOl‘l, ex1st.mg walerline, all A 4 S 647.09 | 5 2,588 35
sizes, including fittings, complete-in-place
Ductile Iron MJ Fittings, Class 250, 4" to 14"
26 801.065  |watecrline, including jointing material, complete-in- LB 500 (s 2528 1,260.00
place
rchanica i cstraining IF I& S, 4
27 801.150 Nfcc]nmml ngl Restraining Gland, DI & PVC, 4 EA 10 g 60.26 | s 602.64
8", complete-in-place :
Sewerline, 4" 1o 8", Remove & Dispose, trenching not ;
7 > > 3 o N ’) ’) ') a2
28 90171 included, complete-in-place, SD 2125 LE 018 2828 253.80
4" New Sewer Scrvice Line, from main to property
29 905.05 line, including wrenching, saddle & connection, EA 3 $ 59261 (8 1,777.82
complete-in-place
30 910.018 ?6 unforced Concrete Pipe, Qlass 1V, furnish and LE 40 S 5911 | 3 2364.48
install in open trench, complete-in-place
AQn - 31y 7 ~ N . ,\1)' lf S8 ‘.. . )
31 910,022 48 Rf.mlorc.cd Concrete Pipe, C 155 1V, furnish & LE 120 | 86.93 | s 10.431 36
place in open trencl, complete-in-place
4" Reinfore ' N s P lass - ish & ]
32 910.024 54 Rgnforced Concrete Pipe, C ass V, furnish & LF 301 g 107.44 | § 32,338.24
place in open trench, complete-in-place
S 1" P : e “ "- > 1 INF, 1 > .
33 910.067 Bend, 54. RCP, any degree, furnish & install in open BA 3 S 201424 |3 6.042.71
trench, cip.
34 915.08X _|Catch Basin, Cattleguard Type, complete-in-place EA 3 $§ 20,000.00 | $ 60,000.00
4" T-MH, 1-2' deep, incl. saddle, 4' Dia. Rise S, ¢
35 920.113X é-l J"Mfl, 1-2"deep, mc.l saddle, 4' Dia. Risers, and EA 5 g 2014.24 | g 402847
Lype "C" top, complete-in-place
q 1_\ t " . | e 1 N 1 k) ]
36 920,210  [Manhole, 8 dia, Type "C" or "E", 6't0 10" deep, LA I |$ 595903 s 5,959.03
complete-in-place SD 2101
SUB-TOTAL OF BID ITEMS 1-36 $225,796.17
CONTINGENCY AT 15% 33,869.43
SUB-TOTAL OF BID ITEMS PLUS 15% CONTINGENCY $259,665.59
h\IEW MEXICO GROSS RECEIPTS TAX @ 5.8125% , S 15,093.06

TOTAL OF BID ITEMS PLUS NMGRT

$274,758.66




2. UNIT PRICES

SAN PEDRO COLLECTORS TO THE NORTTII
PINO ARROYO PROJECT NO. 7168
(DERRICKSON TO NORTH PINO)

BID
ITEM [SPEC. ITEM EST.
NO. NO. DESCRIPTION UNIT | QTY |[UNIT PRICE AMOUNT
1 4.01 Construction Staking, complete LS 1 S 9,000.00 (s 9,000.00
2 6.01 Construction Project Sign, complete-in-place EA 2 ) 1,000.00 | § 2,000.00
3 6.05 Consltruction mobilization, Complete LS 1 S 2500000 ]s 25,000.00
4 19.01 Construction Traffic Control & Barricading, complete[ LS 1 S 35,000.00 S 5,000.00
5 20.01X Control of Storm and Nuisance Flows LS 1 $ 5,000.00 |8 5,000.00
6 21.01x NPDES Compliance LS | $ 5,000.00 | $ 5,000.00
7 207.010  (Lean Fill, cip. CYy 790 S 75.19 (S 59,401.68
ade Preparati 2" at 939 actl
8 301.020 Subgrade l reparation, 12" at 95% compaction, Qv 2240 |'s 176 | s 3.951.36
complete-in-place ’
Jocide .r. S alt S ] Y _2'-
9 336.022 ]‘,\.CSId(.llll'll .Asplnlt Concrete, prc. B, I-1/2 inch Sy 1110 |$ 436 | 4,835.16
thick, machine laydown, complete-in-place
Arterial Asphalt Concrete, Type A. 2-1/2 inch thi .
10 336.036 Arlcr{ 1] Asphalt Concrete, l)./p(. A, 2-1/2 inch thick, Sy 5610 |'$ 588 | g 32,986.80
machine laydown, complete-in-place
1] 336.120 Tack Coal, cationic emulsified asphalt, complete-in- Sy 4480 | 023 | s 1.021.44
place
1l I LU b ET DY > N A N M
12 340.010 Sidewalk, 4 Jlndf_, Portland Cupcut Concrete, 111;1. Sy 170 |s 2530 | ¢ 430032
Subgrade compaction, complete-in-place SD 2425
Valley Gutter & Curb, Portland Cement Concrete, incl.
13 340.030  [Reinforcement and subgrade compaction, cip, SD SY 30 $ 4764 | §$ 1,429.20
2420
2 xc1ef] davie *nt, Aspha . , " 1
14 343.020 Existing Pavement, {\splnlt Concrete, up 0 4" thick, gy 370 | 342 |3 1 265.40
sawcut, remove & dispose, complete
PR T D £y & . H s K qM .
s 343.030 E}lstmg] avement, A.spln.lt Concrete, more than 4 Sy 1870 |s 426 ] g 7.966.20
thick, sawcut, remove & dispose, complele
16 343.075 Existing Curb & Gult.cr= PC Concrete, remove, dispose LF 380 |s 19.04 | g 7.578.72
& replace, complete-in-place
17 343.078 Existing [Teader Curl?, PC Concrete, remove, dispose LE 30 g 19.94 | 5 598 32
& replace, complete-in-place
18 343 085 Existing Sidewalk, 4" PC Concrele, remove & dispose, gy 170 s 4.96 | 847 52
complete
¢ Dt S 1ef] ), ace
19 343.12] Femporar.yl avement, Existing, Remove & Replace, Sy 40 S 239 | % 95.52
complete-in-place
20 410,030 Existing Chain Link Fence, remove & reinstall, Sp 150 |s 2525 378,00
complete
9] 410.050 Temporary Chain Lmk Fence, 5* high, provide, install LF 80 S 383 | 306.24
& remove, complete
7 510,120 Wall Footing, Remfor.ced PC Concrete, incl. cy 28 g 355.14 | g 9.943.92
Formwork, complete-in-place.
- 4 A /( > A, =
23 540.010 Concretc Block Masonry Wall, hollow core, conplete SF 360 s 316 s 2.937.60
m-place.
:  1v1d ,( 1 . g < 1
24 540.030 Concrete Blpck Masonry Wall, incl. Foundation, oF 360 |s 071 |'s 254 88
remove & dispose, complete




SAN PEDRO COLLECTORS TO TIIE NORTIL
PINO ARROYO PROJECT NO. 7168
(DERRICKSON TO NORTH PINO)

BID
ITEM [SPEC. ITEM EST.
NO. NO. DESCRIPTION UNIT | QTY |UNIT PRICE AMOUNT
M a a o M o o q M f " a] "
25 701,100 Trenclnng, B%kﬁll.mg, & C9n1p1cllf)11 or 18"to0 36 LE 231 | 16.04 | s 3.706.16
storm drain, up to 8' depth, pipe not incl., complete
. M o - : g . Al 7 M f 2|I 5 n
2% 201 150 l“renchmg, Bacgﬁllfllg, & C@np'lcﬂf)n or 42" to 60 LE 315 | 3336 | s 10,508.40
storm drain, up to 8' depth, pipe not incl., complete
- . N N . 4 H ,2n 1"
27 701 160 Prellclllllg, Balc.kﬁlhfl.g, & Coxnpqctloll Afor 42" 10 60 LE 08 s 4580 | 37.009.63
storm drain, 8" to 12* in depth, pipe not mcl., complete
6" Waterline Pipe excluding fittings (std. Spec. sec.
28 801.002  [801), inlcuding trench & compacted backfill to &' LF 40 $ 1136 ($ 454.56
depth, complete-in-place
12" Waterline Pipe excluding fittings (std. Spec. sec.
29 801.005  (801), inlcuding trench & compacted backfill to 6' LF 80 $ 2812 (§ 2,249.28
depth, complete-in-place
Ivisting Waterline &0 4" wi inoe Re a
30 801 055 J_,,\l.stn'lg Waterline, 6" to .14 , with ﬁl.lulg.s, Remove LF 120 | 492 | 590,40
and Dispose, excl. trenching, complete
3] 801.059 ?\.Iou-p.ressur'lzed_annechou, C.\'lSl.lllg waterline, all A 4 g 647.00 | s 2588.35
sizes, including fittings, complete-in-place
Ductile Iron MT Fittings, Class 250,4"to 14"
32 801.065  lwaterline, including jointing material, complete-in- L3 500 1§ 25218 1,260.00
place
echanical Joi straining Gland, DI & PV, 4"-
33 801,150 I:/'1|cc11 nical Jqul Restraining Gland, DI & PV, 4 EA 10 g 60.26 | s 602.64
8", complete-in-place
34 910.006 .1 8 Re.mIorcecl Comncrete Pipe, Qlass IV, fumish and IF 146 | 2579 | 3.765.05
mstall in open trench, complete-in-place
?"' .\. T aTal N A el )A ‘2“' A .. a
35 910010 ,‘4 Rc.luforu.(l Concrete Pipe, le 158 IV, Furnish and LT 141 g 3128 | s 4411.04
install in open trench, complete-in-place
36 910014 30 Rf»:mforced Concrete Pipe, Qlass IV, furnish & LF 57 g 4144 | g 236185
place in open trench, complete-in-place
" Reinforced C Pi ass furnish &
37 910.018 36 Rf,lnforccd Concrete Pipc, Cl"m IV, furnish & LE 3 g 5911 |5 1.891.58
place in open trench, complete-in-place
7" . A} X PN 2 ‘. & 'l. e
38 910.020 42 R.emforced Concrete Pipe, Class IV, furnish & LF 140 | 77.20 | 3 10,807.44
place in open trench, conmplete-in-place
39 910.022 48 Rf:mforced Concrete Pipe, Class IV, fumish & LE 175 |s 86.93 | 15,212.40
place in open trench, complete-in-place
" M > A > P ~ Al as 3 I 'l. -
40 910.026 60 R_emforced Concrete Pipe, ths V, fumish & LF 808 | 129.96 | 105,007.68
place inn open trench, complete-in-place
B ic Re " x 48"RCP, furnish & install i -
41 910 05x Eccentric Reducer, 60 X 8"RCP, furnish & install in EA | S 176188 | 3 1.761.88
open {rench, complete-in-place
/) 2“_ n k) 4 ﬁ M : ‘. 7 “ < _ -
4 910.066 Bend, 4 43 RCP., any degree, 'lbrlCZILIO?l, ‘e\U"l cos EA | g 767.77 | 767.77
to fumish & install in open trench, complete-in-place.
S " h g ish & install i
83 910.067 Bend, 60. RCP, any degree, furnish & install in open EA | g 201424 | 5 2014.24
rench, cip.
"x 48" P 4 i ati eXUra S :
44 910.086 Wye, 60 .\48 R(,l,ﬁbnmuolj, c,t\ a cost to furnish EA ' S 323198 s 3,231.98
& install in open trench, complete-in-place.
b¥; asi e "A" Si ol I lete-in-
45 915.010 I(),]:Lceh Basin, Type "A", Single Grate, complete-in EA 4 S 264263 |8 10,570.51
<
46 915.040 Catch Basin, Type "C", Double Grate, complete-in- EA 6 S 3.635.39 | 5 2181233

place




SAN PEDRO COLLECTORS TO THE NORTII
PINO ARROYO PROJECT NO. 7168
(DERRICKSON TO NORTH PINO)

BID
ITEM |SPEC. ITEM EST.
NO. NO. DESCRIPTION UNIT | QTY |UNIT PRICE AMOUNT
47 915.08X  [Catch Basin, Cattleeuard Type, complete-in-place EA 2 S 20,000.00 (S 40,000.00
48 920.140 ~ [Manhole, 6'dia., Type "C" or "E", 6'to 10" deep, EA 1S 3231.621$ 3,231.62
complete-in-place SD 2101
49 | 920210 [Manhole, 8dia, Type "C"or "E", 6'to 10" deep, EA 2 s 595903 | 11,918.06

complete-in-place SD 2101

SUB-TOTAL OF BID ITEMS 1-49 $488,828.15

CONTINGENCY AT 15%

SUB-TOTAL OF BID [TEMS PLUS 15% CONTINGENCY $562,152.37
[NEW MEXICO GROSS RECEIPTS TAX @ 5.8125% , $ 32,675.11

$594,827.48

TOTAL OF BID ITEMS PLUS NMGRT




APPENDIX F
CONCEPTUAL PLAN & PROFILE
SHEETS
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