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From: Itkin, Irina

To: Andrew Oven

Subject: FW: 3-Roots sewer study PTS #587128
Date: Wednesday, May 01, 2019 3:03:35 PM
Andrew,

See the e-mail below dated April 26.
| sanded to you, but attachment with subject is too big.
| detached the attachment and send to you again.

Thank you,

Irina Itkin

Assistant Engineer-Civil

Water and Sewer Development Review
Development Services

1222 First Avenue, MS 401

San Diego CA 92101

(619) 446-5422

From: Itkin, Irina
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To: Andrew Oven <Andrew@dwilsoneng.com>
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Subject: 3-Roots PTS #587128

Andrew,

We have completed our review of the revised 3-Roots sewer study, dated December 20, 2018
The subject sewer study is accepted by the Water and Sewer Development Review Section of
the Development Services Department.

Copy attached.
Thank you,

Irina Itkin

Assistant Engineer-Civil

Water and Sewer Development Review
Development Services

1222 First Avenue, MS 401

San Diego CA 92101

(619) 446-5422
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December 20, 2018 537-012

Project Design Consultants

701 B Street, Suite 800

San Diego, CA 92101

Attention: Greg Shields, P.E., Chief Executive Officer

Subject: Sewer Study for the 3Roots Project in the City of San Diego

Introduction

The 3Roots project is located in the City of San Diego, east of Camino Santa Fe, south of Mira
Mesa Boulevard, and north of Miramar Road. Access to the project will be from Camino
Santa Fe on the west and Carroll Canyon Road on the east. Public and private streets and
drives will provide access throughout the project. As part of the project, Carroll Canyon Road
will be constructed from the easterly terminus to the intersection with Camino Santa Fe.

Figure 1 provides a vicinity map for the project.

The project encompasses approximately 412.9 acres and proposes to develop the site with a
maximum of 1,800 residential dwelling units, a 10.8 acre commercial area, a 1.7 acre transit
center, and several parks totaling 38.7 acres. Elevations on the project range from
approximately 258 feet to 334 feet. Topography of the project site slopes generally from a

high point on the east end downwards towards the west.

2234 FARADAY AVENUE + CARLSBAD, CA 92008 +« (760)438-4422 + FAX (760)438-0173
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Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

The 3Roots project will receive sewer service from the City of San Diego. This letter report
will address the sizing of the gravity sewer lines within the 3Roots development, as well as

the available capacity of the offsite gravity sewer system downstream of the 3Roots project.

Sewer System Design Criteria

The design criteria used for the evaluation of the onsite and offsite sewerage system impacts
by the 3Roots project are based on the 2015 City of San Diego Sewer Design Guide (Sewer
Design Guide). The City’s Sewer Field Book was used for verification and confirmation of
existing wastewater facilities surrounding the project. As-Built drawings were used as

necessary to obtain slope of existing sewer lines.

Sewer Generation Rates

Sewage generation estimates were developed in accordance with the Sewer Design Guide and
are based on population. Table 1-1 from the Sewer Design Guide was used to estimate the
population for the 3Roots project. Section 1.3.2.2 of the Sewer Design Guide uses a
generation rate of 80 gallons per capita per day (gpcpd) to determine average dry weather
flow (ADWF).

Dwelling unit density, net area, and dwelling unit information for each planning area was
provided by the project civil engineer from the 3Roots project Specific Plan document, an
excerpt of which is included in Appendix A. This data, along with Table 1-1 in the Sewer

Design Guide, was used to determine the population for each planning area.

For residential planning areas, unit density and dwelling unit information was used to
estimate population. For the commercial area and transit center, net area and equivalent
population factors were used to estimate population. The population estimates and the
generation rate of 80 gpcpd were used to estimate the average dry weather flow (ADWF) for

each of these planning areas.

DEXTER WILSON ENGINEERING, INC. PAGE 3



Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

Sewage generation for the community park was estimated using a similar approach as
described above for the commercial and transit center. Net area was used together with the
School/Park Zone category from the City’s Design Guide. The net area for the community
parks was estimated to be approximately ten percent of the gross area of the parks. Not all
community parks will have facilities that generate sewage flow such as restrooms and

concession stands.

Table 1 presents the projected average dry weather sewer flows for each planning area within

the 3Roots project. Figure 2 presents the project’s planning areas.

e ———————————
DEXTER WILSON ENGINEERING, INC. PAGE 4



Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

TABLE 1
SROOTS PROJECT
AVERAGE DRY WEATHER SEWER FLOWS

Dwellin . . Ayerage

Planning | Unit | M| Dweling | p Ut | Bauelent | gy | Dry
rea Dlgll:lslty, e Units Pop./DU | Pop./Net ac Population Flow,
ac d
PA1 16.2 3.5 56 3.1 . 173.6 13,888
PA2 12.2 6.4 78 3.2 ‘ 249.6 19,968
PA3 5.7 13.7 78 3.5 273.0 21,840
PA4 6.5 8.3 54 3.5 189.0 15,120
PA5 11.6 12.1 141 3.3 : 465.3 37,224
PA6 8.4 6.3 53 3.5 . 185.5 14,840
PA7 16.2 4.1 66 3.1 . 204.6 16,368
PAS 23.1 5.1 118 3.0 . 354.0 28,320
PA9 14.8 16 68 3.1 . 210.8 16,864
PA10 13.5 4.5 61 3.2 : 195.2 15,616
PA1l 21.0 4.0 85 3.0 . 255.0 20,400
PA12 434 4.2 180 2.4 : 432.00 34,560
PA13 59.0 41 243 2.2 : 534.60 42,768
PA14 41.6 45 186 2.6 : 483.60 38,688
PA15 17.2 4.4 76 3.0 A 228.0 18,240
PA16 13.0 6.1 80 3.2 . 256.0 20,480
PA17 19.6 4.8 94 3.0 282.0 22,560
PA18 12.4 6.7 83 3.2 i 265.6 21,248
PA19 ; 10.8 i 43.7 472.0 37,757
PA20 : 1.7 i 31.2 53.0 4,243
R . 3.8 . : 31.2 118.6 9,485

TOTAL 123.7 1,800 5,881.0 470,477

1. Net area for the community parks is estimated to be 10 percent of total park acreage.

e —————————
DEXTER WILSON ENGINEERING, INC.
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Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

Peaking Factors

The peaking factor for peak dry weather flow (PDWF) is dependent upon the equivalent
population in the area upstream of, and including, the reach being analyzed. Figure 1-1 from
the Sewer Design Guide was used to determine the peak dry weather peaking factor for each
reach of pipe being analyzed for the 3Roots project. The peaking factor for PDWF is the ratio
of PDWF to ADWF. The dry weather peaking factor for the 3Roots project is 1.95 based on a
total project population of 5,881 people.

The peak dry weather flow for the 3Roots project is 917,430 gpd.

The peaking factor for peak wet weather flow (PWWF) for the 3Roots project is not being
used for the analysis of the onsite gravity sewer system. The onsite system will be sized
based on Peak Dry Weather Flow. The analysis of the offsite Carroll Canyon Trunk Sewer
System is being provided by the City of San Diego Sewer Modeling Group; they will be using
the peaking factors which they have incorporated into their sewer model for PWWF.

Manning’s “n”

The gravity sewer analyses are made using a computer program which uses the Manning
Equation for all of its calculations. The Manning’s “n” used by the computer program is held

as a constant for all depths in a circular conduit. The value of Manning’s “n” used for this
study is 0.013 which is the value specified in Section 1.3.3.1 of the Sewer Design Guide.

Depth and Velocity of Flow in Gravity Sewers

Gravity sewer lines are designed to convey peak wet weather flow. Pipes that are 15-inches
in diameter and smaller are designed to convey this flow with a maximum depth-to-diameter
(d/D) ratio of 0.50. Pipes that are larger than 18-inches in diameter are designed for a
maximum d/D ratio of 0.75. Gravity sewer lines are designed to maintain a minimum velocity
of 2.0 feet per second at peak wet weather flow to prevent the deposition of solids. At
upstream-most segments of gravity sewer, slopes are set a one (1) percent minimum since

the desired flow velocity of 2 fps may not be achievable because of few homes connected.

DEXTER WILSON ENGINEERING, INC. PAGE7



Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

3Roots Project Phasing

The 3Roots project is proposed to be constructed in two phases. The first phase will be the
areas north of Carroll Canyon Creek and will include Planning Areas 1 through 14. The
second phase includes the areas south of Carroll Canyon Creek including Carroll Canyon
Road and Planning Areas 15 through 20. Figure 2 shows the extents of the two development

phases.

Phase 1 encompasses a total of 1,467 dwelling units in Planning Areas 1 through 14. Average
dry weather flow from Phase 1 will be 336,464 gpd.

Phase 2 includes the balance of the 3Roots development project. Total dwelling units in
Phase 2 include 333 units in Planning Areas 15 through 19. Phase 2 also includes Planning
Area 19 which is commercial, Planning Area 20 which is transit oriented, and the Community
Park south of Carroll Canyon Road. Average dry weather flow from Phase 2 will be 134,013

gpd.

Existing Sewer System

Figure 3 presents the existing sewer facilities in the vicinity of the 3Roots project. The
existing public sewer system includes the Carroll Canyon Trunk Sewer #49 and the Mira
Mesa Trunk Sewer #42. Camino Santa Fe has existing collector sewers along the west

boundary of the 3Roots project site.

Carroll Canyon Trunk Sewer. The Carroll Canyon Trunk sewer is in the southern portion

of the project and enters the project boundary on the east as an existing 21-inch diameter
line. The 21-inch diameter line increases in size to a 27-inch dimeter line and exits the 3Roots

project near the southwest corner of the project boundary.

e ——————————————————————
DEXTER WILSON ENGINEERING, INC. PAGE 8



Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

Mira Mesa Trunk Sewer. The Mira Mesa Trunk Sewer #42 is an existing gravity sewer

system that flows through the 3Roots project site. It is located in Parkdale Avenue and
extends far to the northeast. Within the 3Roots site, it flows southwest along an existing
sewer easement and connects to the Carroll Canyon Trunk Sewer #49 about 1,800 feet east

of Camino Santa Fe.

The 3Roots project is proposing to re-align the portion of the Mira Mesa Trunk Sewer that
traverses the project site. It will be relocated into proposed public streets and become part
of the onsite public sewer collection system. Planning Areas 4, 5, 6, 10, 12, 13, and 14 will

flow into the relocated Mira Mesa Trunk Sewer.

The relocated portion of the Mira Mesa Trunk Sewer within the 3Roots project is being sized
to accommodate ultimate flows (Year 2050) from its service area (north and east of the 3Roots

project) plus the sewer flows contributed by the 3Roots project.

At its new southern terminus, the relocated Mira Mesa Trunk Sewer within the 3Roots
project will be connected to the relocated Carroll Canyon Trunk Sewer in Carroll Canyon
Road.

aeeeeeeeeeeeeeee————— ]
DEXTER WILSON ENGINEERING, INC. PAGE 9
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Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

Overview of Proposed Sewer Service

Onsite sewer facilities for the 3Roots project are proposed to be a combination of public and

private facilities. The onsite gravity sewer system flows generally east to west.

Sewer Sub-Basins. The project is divided into three sewer sub-basins; a north portion of

the 3Roots project flows to Camino Santa Fe at Miratech Drive and flows north to the existing
15-inch Mesa Rim Trunk Sewer #104. Planning Areas 1, 2, and parts of 3, 7, and 8 are within
the North Sub-Basin.

The west-central portion of the project connects to Camino Santa Fe at Summers Ridge Road.
From this point sewage flows south in Camino Santa Fe and connects to the Carroll Canyon
Trunk Sewer. Planning Areas 9, 11, and parts of 7, and 8 comprise what is referred to as the
Central Sub-Basin.

The third and largest sub-basin flows south to Carroll Canyon Road and directly into the
Carroll Canyon Trunk Sewer at several locations. This sub-basin is called the South Sub-

Basin.

Figure 4 shows the sub-basins and the average flow generated within each sub-basin.

I R ——————————————
DEXTER WILSON ENGINEERING, INC. PAGE 11
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Greg Shields, P.E.
December 20, 2018
3Roots Sewer Study

Onsite Sewer System. Figure 5 presents the proposed sewer system configuration and pipe

sizing for the onsite sewer system to serve the 3Roots project. The project’s onsite sewer
system will be composed of 8-inch through 30-inch gravity sewer piping. The entire 3Roots
project can be served by a gravity sewer system. No public or private sewer lift stations are

needed for the 3Roots project.

The onsite sewer system includes the relocation of two existing trunk sewers. The majority
of the existing Carroll Canyon Trunk Sewer through the 3Roots project will be relocated into
the future Carroll Canyon Road. As it is relocated, it will be installed at its ultimate required
pipe size. Only the eastern-most reaches of the existing Carroll Canyon Trunk Sewer are not
proposed to be replaced because these segments of the existing trunk sewer are not impacted
by the proposed development. Since these eastern-most segments are not in the way of
stream bed improvements being done by the 3Roots project and the 3Roots project is not

connecting any new flows to these segments, they will remain in place.

The Mira Mesa Trunk Sewer #42 will be relocated within public streets through the 3Roots
project. This existing sewer is 30-inch diameter at the east end of Street A where it will be
connected to a proposed 24” gravity sewer. The relocation of the Mira Mesa Trunk Sewer
will extend all the way to the Carroll Canyon Trunk Sewer. As shown on Figure 5, the
downstream-most segments of the existing Mira Mesa Trunk Sewer are 24-inch diameter.
The portions of the existing Mira Mesa Trunk Sewer that are being relocated into public
streets are proposed to be 24-inch diameter. As will be discussed later, the sewer analysis
shows that 24-inch pipe is adequate to convey ultimate peak wet weather flows from the Mira

Mesa Trunk Sewer plus the 3Roots project flows.

Onsite Public Sewer System Slopes. For the 3Roots project Tentative Map submittal,

onsite sewer line slopes have been calculated. The onsite sewer analysis presented in this
report is based on the tentative map sewer slopes. Depth of sewer lines has also been
determined based on the tentative map design; manhole inverts, rim elevations, and depths
are provided on the exhibits related to the onsite analyses which will be discussed later in

this report.

DEXTER WILSON ENGINEERING, INC. PAGE 13
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Onsite Private Sewer System Slopes. Many of the Planning Areas are proposed to have

private onsite sewer systems. These systems will be designed to maintain a minimum of one
(1) percent slope to meet plumbing code standards. Alternatively, the private sewer systems
within the Planning Areas may be designed in accordance with the City of San Diego Sewer

Design Guide.

Onsite Sewer System Analysis

The onsite sewer analysis consists of calculating peak dry weather flows within all segments
of the onsite public sewer for the 3Roots project. As indicated earlier, gravity sewer slopes
for the onsite proposed sewers are based on the tentative map design. Flow in each sewer
segment is calculated using the dwelling units in each Planning Area and average sewage

flow generated in Table 1.

Offsite Flows Conveyed Through the 3Roots Project. The onsite sewer analysis

consists not only of the 3Roots project flows generated from the proposed land uses, but also
includes flow in existing sewers which flow through the property. There are two such flow
contributors to the 3Roots onsite sewer system. First is the Carroll Canyon Trunk Sewer #49
and second is the Mira Mesa Trunk Sewer #42.

The Year 2050 peak wet weather flow from the Carroll Canyon Trunk Sewer upstream of the
3Roots project is added to the 3Roots onsite system analysis at Planning Area 17 (see Figures
2 and 5) where the existing Carroll Canyon Trunk Sewer is being diverted south through
Planning Area 17 into its new alignment in Carroll Canyon Road. The Year 2050 peak wet
weather flow from the Mira Mesa Trunk Sewer is added to the 3Roots onsite system at the
east end of Street A located between Planning Area 4 and Planning Area 5 (see Figures 2 and
5).

————— - — —
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The City of San Diego provided sewer model output data that was used as the basis for flows
upstream of the 3Roots project. The City model data for peak wet weather flow in the Carroll
Canyon TS and the Mira Mesa TS are provided in Appendix B. Also in Appendix B are the
City model peak wet weather flows for the Mesa Rim Trunk Sewer #104. The flows in this
trunk sewer are used to model the offsite Mesa Rim Trunk Sewer to ensure adequate capacity
for the 3Roots North Sub-Basin.

The Year 2050 PWWF scenarios were used for flow in the existing trunk sewers so that the
gravity sewer line sizes through the 3Roots project would be based on ultimate expected

offsite sewer flows.

Onsite Analysis. The 3Roots project onsite sewer analyses are divided into three separate
analyses corresponding to the three sub-basins within the project as shown in Figure 4. The

following paragraphs will provide a discussion of each analysis.

South Sub-Basin Analysis. The South Sub-Basin is the largest of the three sub-
basins within the 3Roots project. This sub-basin collects flows from the Mira Mesa Trunk

Sewer, the Carroll Canyon Trunk Sewer, and the 3Roots project.

Flow from the Mira Mesa Trunk Sewer is obtained from the Year 2050 City Sewer Model
output in Appendix B. The maximum peak wet weather flow at the end of the Mira Mesa
Trunk Sewer model output is 8.388 mgd. This value is included at the connection point for
the Mira Mesa Trunk Sewer relocation at the east end of Street A. In the sewer calculation
spreadsheet, it is at Manhole 53A.

Flow in the Carroll Canyon Trunk Sewer is obtained from the Year 2050 City Sewer Model
output in Appendix B. The Year 2050 peak wet weather flow in the Carroll Canyon Trunk
Sewer at the point where the sewer relocation begins is 9.362 mgd. This is at Manhole 33

which is a new diversion manhole on the Carroll Canyon Trunk Sewer 21” sewer.

Another flow input obtained from the Year 2050 City Sewer Model output in Appendix B is
the flow from Arjons Drive into the sewer line in Carroll Canyon Road east of the Carroll
Canyon Trunk Sewer. The peak wet weather flow used in the analysis is 0.145 mgd input at

Manhole 25.

“
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The spreadsheet calculation for the South Sub-Basin is provided in Appendix C. Gravity
sewer pipe sizes have been adjusted in the spreadsheet so that maximum depth/diameter
does not exceed 0.64. The Manhole Number Diagram is presented as Exhibit A.1. Required

pipe sizes are shown in Exhibit A.1 and on Figure 5.

Velocities in the relocated Mira Mesa Trunk Sewer have been kept as low as practical.
Because of the drop in elevation from the north-central end of the 3Roots project to the south
end there are segments of the relocated Mira Mesa Trunk Sewer which flow up to 13.6 fps.

In the relocated Carroll Canyon Trunk Sewer maximum velocities are 10.2 fps.
The Mira Mesa Trunk Sewer is proposed to be reduced in diameter from 30-inch to 24-inch
based on the Year 2050 peak wet weather flow from the City model and the proposed sewer

slopes for the relocated pipe in public streets through the 3Roots project.

The Carroll Canyon Trunk Sewer to be relocated in Carroll Canyon Road is 27-inch and 30-

inch based on Year 2050 peak wet weather sewer flows.

Central Sub-Basin Analysis. The Central Sub-Basin connects to the existing 10-

inch sewer line in Camino Santa Fe and flows south to the Carroll Canyon Trunk Sewer.
Flow from existing development along Summers Ridge Road also connects to this existing 10-
inch gravity sewer line in Camino Santa Fe and is accounted for in the spreadsheet
calculations presented in Appendix D. The Manhole Number Diagram is presented as
Exhibit A.2.

The onsite public sewers serving the Central Sub-Basin are sized at 8-inch diameter. The
spreadsheet calculation in Appendix D shows that the maximum depth-to-diameter for the

onsite proposed public sewer system flows at 0.26 d/D.

With the addition of the 3Roots Central Sub-Basin build-out flows, the existing 10-inch offsite

sewer in Camino Santa Fe flows at a maximum of 0.42 d/D.

saea—————————
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North Sub-Basin Analysis. The North Sub-Basin connects to the existing 10-inch
sewer line in Camino Santa Fe and flows north to the Mesa Rim Trunk Sewer #104. Flow

from existing development along Miratech Drive also connects to this existing 10-inch gravity
sewer line in Camino Santa Fe and is accounted for in the spreadsheet calculations presented

in Appendix E. The Manhole Number Diagram is presented as Exhibit A.3.

The onsite public sewers serving the North Sub-Basin are sized at 8-inch diameter. The
spreadsheet calculation in Appendix E shows that the maximum depth-to-diameter for the

onsite proposed public sewer system flows at 0.42 d/D.

Two manholes and thus the corresponding sewer segments in the North Sub-Basin of the
3Roots project are very close to the minimum allowable depth (5 feet) per the City Sewer
Design Guide. This cannot be avoided in order to meet the invert elevation of the existing
10-inch sewer in Camino Santa Fe and Miratech Drive. Sewer slopes and depths have been
adjusted to maintain a minimum of one percent slope or 2 fps flow velocity while trying to

maintain the minimum desirable depth of cover.

With the addition of the 3Roots North Sub-Basin build-out flows, the existing 10-inch offsite

sewer in Camino Santa Fe flows at a maximum of 0.35 d/D.

The spreadsheet analysis presented in Appendix E for the North Sub-Basin extends the
analysis into the Mesa Rim Trunk Sewer #104. This sewer flows west from Camino Santa
Fe north of Miratech Drive to the Carroll Canyon Trunk Sewer #49. The flows in the Mesa
Rim Trunk Sewer were obtained from the City Year 2050 Model run for Mesa Rim Trunk

Sewer; this data is presented in Appendix B as mentioned earlier in this report.

The existing Mesa Rim Trunk Sewer consists of 12-inch, 15-inch, and 18-inch gravity sewers.
With the addition of the 3Roots North Sub-Basin peak wet weather flows, the 12-inch
segment flows at a maximum of 0.26 d/D, the 15-inch segment flows at a maximum of 0.24
d/D, and the 18-inch segment flows at a maximum of 0.24 d/D.

e ——————————————————————————————————————————
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3Roots Project Offsite Sewer Analysis - Carroll Canyon Trunk Sewer

The offsite sewer system analysis for the 3Roots project encompasses the Carroll Canyon
Trunk Sewer to the west of Camino Santa Fe. The availability of sewer capacity in the

downstream Carroll Canyon Trunk Sewer will be addressed in the following paragraphs.

Existing Carroll Canyon Trunk Sewer Downstream Capacity. The offsite sewer

analysis posits that the build-out of the 3Roots project will precede the construction of any
other large development project within the Carroll Canyon Trunk Sewer Basin. By taking
City of San Diego Sewer Modeling Group data for existing flows within the Carroll Canyon
Trunk Sewer and adding the 3Roots project build-out sewer flows, the analysis determines

the existing capacity within the Carroll Canyon Trunk Sewer.

Appendix F contains the calculations described above. The baseline data for the peak wet
weather flows in the Carroll Canyon Trunk Sewer is the Year 2012 City of San Diego
Hydraulic Model Results for TS #49 — Carroll Canyon. These results are presented at the
beginning of Appendix F. Following the City model output data is a comparison table
summarizing the size, slope, PWWF, and d/D for the existing Year 2012 sewer flows and the
Year 2012 flows plus the build-out flow from the 3Roots project.

The results show that the maximum d/D in the existing Carroll Canyon Trunk Sewer when
adding the 3Roots project build-out flows is 0.72 d/D. Therefore, the conclusion that is evident
is that the 3Roots project’s sewage flows can be accommodated in the existing Carroll Canyon
Trunk Sewer downstream of the 3Roots project without any system upgrades based on

current sewage flow (sewer model flow) in the Carroll Canyon Trunk Sewer.

3Roots Proposed Development Schedule. Next, we consider the development

schedule for the 3Roots project. The project proponent has provided the following summary
of the development schedule for the 3Roots project.

Phase 1:

Building permits begin September 2019;

June/July 2020 occupancies begin.

Fully occupied by July 2022,
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Phase 2:
Building permits begin January 2021;
December 2021 occupancies begin.

Fully occupied by December 2023. This includes all commercial land use.

Based on the above development schedule timeline, it is anticipated that the 3Roots project
will be constructed and occupied prior to any other large development in the Carroll Canyon
Trunk Sewer Basin. Provided that there is flow capacity in the existing Carroll Canyon
Trunk Sewer, the 3Roots project can proceed with making connections to the sewer system.
At any time if sewer flows result in a segment or segments of the downstream Carroll Canyon
Trunk Sewer exceeding its design capacity, that segment or segments will need to be
upgraded to ultimate required size before additional occupancies are permitted for the 3Roots

development project.

Carroll Canyon Trunk Sewer Flow Monitoring. The analysis of existing flows in the

Carroll Canyon Trunk Sewer plus the build-out flow from the 3Roots project shows that there
is existing sewer capacity for the entire 3Roots development project. This is based in part on
the expectation that the 3Roots project will precede any other large development project in

the Carroll Canyon Trunk Sewer Basin.

In order to confirm that there is available sewer capacity for the entire 3Roots project, the
3Roots project will perform sewer flow monitoring of the Carroll Canyon Trunk Sewer at
strategic locations along the trunk sewer to the west of the 3Roots development. The
particular locations for sewer flow monitoring will be coordinated with the City of San Diego

Development Services Department and the City’s Sewer Modeling Group.

The flow monitoring to be performed by the 3Roots project is proposed to be scheduled as
follows:
1. The first sewer flow monitoring effort will be completed in the first quarter of Year
2019.
2. The second sewer flow monitoring effort will be performed prior to the 100th
occupancy within the 3Roots project.
3. Subsequent flow sewer flow monitoring will be done at every 500t occupancy or

every 9 months, whichever of these two milestones occurs first.
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4. Thus, at a minimum, sewer monitoring will be done prior to the 600t?, 1,100th, and

1,600th occupancy.

Sewer flow monitoring will be used to confirm the actual flow in the Carroll Canyon Trunk
Sewer. Adding build-out flows from the 3Roots development project to the existing measured
flows will allow the 3Roots project to gauge the potential that flows from the 3Roots project
could result in downstream sewer segments flowing over design capacity. This will enable
the 3Roots project to plan, design, and construct offsite sewer improvements in a timely

manner and if necessary so as to not impact their ability to continue obtaining occupancies.

Each time a flow monitoring effort is completed, the 3Roots project will provide a summary
report to the City of San Diego Development Services Department as an addendum to this
sewer study. In addition to providing the flow monitoring data for this City’s use, the
addendum report will address the available sewer capacity in the downstream Carroll
Canyon Trunk Sewer and identify which if any reaches will be over design capacity under
build-out of the 3Roots development.

Offsite Sewer Upgrades

The City’s Year 2050 sewer model identifies the ultimate gravity sewer pipe sizes needed for
the Carroll Canyon Trunk Sewer in order to accommodate ultimate peak wet weather flows
for the build-out of the entire Carroll Canyon Sewer Basin. Upgrade of any segment of the
Carroll Canyon Trunk Sewer will be done to these line sizes. These ultimate pipe sizes are
being used for the portions of the Carroll Canyon Trunk Sewer which are being relocated
within the 3Roots project area as part of the realignment and construction of Carroll Canyon

Road east of Camino Santa Fe.
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Conclusions and Recommendations

The following conclusions and recommendations are summarized based on the sewer system
analysis prepared for the proposed 3Roots development project in the Carroll Canyon area of
the City of San Diego.

1. The 3Roots project, consisting of a maximum of 1,800 dwelling units and commercial,
transit, and park uses will gravity sewer to the existing Carroll Canyon Trunk Sewer
#49.

2. The 3Roots project comprises three sewer sub-basins; the North Sub-Basin connects
to existing sewer in Camino Santa Fe at Miratech Drive and flows north to the existing
Mesa Rim Trunk Sewer #104 which flows to the Carroll Canyon Trunk Sewer. The
Central Sub-Basin connects to the existing sewer in Camino Santa Fe at Summers
Ridge Road and flows south to the Carroll Canyon Trunk Sewer. The South Sub-

Basin connects directly to the Carroll Canyon Trunk Sewer at multiple locations.

3. The onsite gravity sewer system within the 3Roots project is designed to convey Mira
Mesa Trunk Sewer #42 Year 2050 peak wet weather flows entering from the northeast
of the project boundary, and Carroll Canyon Trunk Sewer #49 peak wet weather flows

coming from east of the 3Roots project.

4, Onsite gravity sewer mains within the 3Roots project are 8” diameter except for those
reaches carrying the Mira Mesa Trunk Sewer flows and Carroll Canyon Trunk Sewer
flows. The Mira Mesa Trunk Sewer flows necessitate the onsite gravity sewer within

the 3Roots project to be upsized to 24-inch diameter.

5. Several reaches of the existing Carroll Canyon Trunk Sewer within the 3Roots project
will be re-aligned as part of the 3Roots project development. All new segments of the
Carroll Canyon Trunk Sewer will be installed based on the ultimate sewer line sizes
as determined by the onsite sewer analysis included in this sewer study and confirmed
by the City of San Diego Year 2050 sewer modeling for the Carroll Canyon Trunk
Sewer or any subsequent sewer modeling prepared by the City prior to the

construction of the realigned trunk sewer.
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The existing Carroll Canyon Trunk Sewer downstream of the 3Roots project has
available capacity for the build-out of the 3Roots project based on Year 2012 sewer
flows as modeled by the City.

The 3Roots project will perform sewer flow monitoring of the downstream Carroll
Canyon Trunk Sewer prior to and during the project construction in order to confirm
the available sewer capacity in the Carroll Canyon Trunk Sewer. Each sewer flow
monitoring effort will result in an addendum to this sewer study providing an updated

analysis of the available sewer capacity in the Carroll Canyon Trunk Sewer.

New sewer lines shall be designed to meet all requirements of the City of San Diego
Public Utilities Department Sewer Design Guide, May 2015, or latest edition. Final
design will be reflected on the improvement plans and sewer system calculations to

be submitted for review and approval.

If you have any questions regarding the information or conclusions and recommendations

presented in this report, please do not hesitate to contact the undersigned.

Dexter Wilson Engineering, Inc.

/R

Andrew Oven, P.E.

AO:sg

Attachments
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APPENDIX A

PLANNING AREA LAND USE SUMMARY



3 Roots-Cal-Atlantic, Shea, Calif. West Joint Venture
PLANNING AREA TABLE
PLANNING AREA PRODUCT NAME DESCRIPTION AREA (AC) UNITCOUNT | DENSITY

1 WOODLEY FOCUS 2 STORY ROWTOWNS 3D 56 16.2
- 2 BASSENIAN "NEW SUMMA" 3 STORY ALLEY LOAD 6.4 78 12.2
- 3 BASSENIAN 50' X 90' SFD 13.7 78 5.7
—~ 4 STARCK 45' X 80° SFD 8.3 54 6.5
5 WOODLEY SUR 33 SFD 12.1 141 | 11.6
b BASSENIAN 50" X 65' SkD 6.3 53 8.4
7 WOODLEY FOCUS 2 STORY ROWTOWNS 4.1 bb 16.2
8 WOODLEY SOCIAL GARDENS = 3 STORY CLUSTER ROWTOWNS 5.1 118 23.1
9 WOODLEY AVANTE 2 STORY FLATS 4.6 68 14.8
10 STARCK ELEMENT 3 STORY DETACHED CLUSTER 4.5 61 13.5
11 BASSENIAN TRIO 3 STORY TOWN 4.0 85 21.0
12 AFFORDABLE APARTMENTS 4.2 180 43.4
13 BASSENIAN TYPE V WRAP APARTMENTS 4.1 243 59.0
14 BASSENIAN WALK UP APARTMENTS 4.5 186 416
15 WOODLEY SOCIAL GARDEN 3 STORY CLUSTER ROWTOWNS 4.4 76 17.2
16 WOODLEY AVANTE 2 5TORY FLATS 6.1 80 13.0
17 BASSENIAN TRIO 3 STORY TOWN 4.8 94 19.6
18 BASSENIAN "NEW SUMMA" 3 STORY ALLEY LOAD 6.7 83 12.4

13 - - 10.8 -

20 : 5 =

TOTAL 120.0 1800

200 100 0 200 400 600
SCALE: 1"=200’
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APPENDIX B

CITY OF SAN DIEGO
YEAR 2050 SEWER MODEL RESULTS

CARROLL CANYON TRUNK SEWER #49
MIRA MESA TRUNK SEWER #42
MESA RIM TRUNK SEWER #104



CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

FACILITY PIPEID  DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.
SEQUENCE MH 1D MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)
36877 105S126.1  HO05S129 405.94 398.14 442.00 0.007 21 1,200 541 10.98 52.3 399.06 399.51 42.95 2.54 4.447 8.26 53.8
32098 H055129.1 H05S128 397.74 389.61 423.50 0.027 18 300 8.95 8.08 44.9 390.28 391.53 33.22 2.54 4.445 11.18 39.8
32097 HO05S128.1  H05S127 389.61 37751 415.00 0.034 18 360 9.53 7.70 42.8 378.15 379.56 36.85 2.54 4.446 12.45 35.7
32096 HO05S127.1  H05S126 37751 365.42 396.00 0.034 18 360 6.61 10.26 57.0 366.28 366.95 29.73 2.54 4.446 12.44 35.7
32095  HO05S126.1 HO05S125 365.42 359.30 379.30 0.017 18 360 7.58 10.26 57.0 360.16 361.05 19.15 2.95 5.092 8.85 57.5 Stone Creek #1
32094 HO055125.1  H05S124 359.30 353.18 372.20 0.017 18 360 7.58 10.26 57.0 354.04 354.93 18.17 2.95 5.092 8.85 57.5
32093 HO055124.1  H05S122 353.18 347.06 372.10 0.017 18 360 7.43 10.42 57.9 347.93 348.79 24.17 2.95 5.093 8.85 57.5
32090 HO05S122.1  H05S121 347.06 340.94 371.90 0.017 18 360 7.64 10.42 57.9 341.81 342.72 30.09 3.05 5.240 8.85 59.2
32089 HO05S121.1  H05S120 340.94 334.82 356.80 0.017 18 360 7.64 10.42 57.9 335.69 336.60 21.11 3.05 5.240 8.85 59.2
32088 H055120.1 H05S158 334.82 328.70 346.70 0.017 18 360 7.64 10.42 57.9 329.57 330.48 17.13 3.05 5.240 8.85 59.2
32126 HO055158.1  HO05S157 328.70 322.58 338.00 0.017 18 360 7.51 10.57 58.7 323.46 324.34 14.54 3.05 5.240 8.85 59.2
32125 HO055157.1  H05S156 322.58 318.85 341.60 0.016 18 235 7.70 10.36 57.5 319.71 320.64 21.89 3.05 5.239 8.55 61.3
5544249 HO05S156.1 HO05S227 318.85 318.40 344.00 0.017 21 26 6.21 11.27 53.7 319.34 319.94 24.66 3.08 5.264 13.41 39.3
5544270 HO05S227.1 HO05S228 318.40 318.23 344.00 0.020 21 9 5.54 12.37 58.9 319.26 319.74 24.74 3.08 5.264 14.49 36.3
5544271 H05S228.1 H05S226 318.23 310.83 333.20 0.013 21 575 7.73 12.16 57.9 311.84 312.77 21.36 4.22 7.214 11.62 62.1 Stone Creek #2
5544251 HO05S226.1 HO05S225 310.83 310.66 333.00 0.020 21 9 7.83 12.02 57.3 311.66 312.62 21.34 4.22 7.214 14.49 49.8
32122 H055225.1  H05S153 310.66 307.53 327.50 0.015 21 214 7.46 12.52 59.6 308.57 309.44 18.93 4.22 7.213 12.40 58.2
32121 H05S153.1  H05S152 307.53 303.07 324.10 0.012 21 360 7.63 12.29 58.5 304.09 305.00 20.01 4.22 7.211 11.40 63.3
5543808 HO05S152.1 HO05S220 303.07 301.68 325.10 0.014 21 100 7.32 12.73 60.6 302.74 303.57 22.36 4.22 7.211 12.07 59.7
32120 H055220.1 H05S151 301.68 298.60 319.60 0.012 21 260 7.35 12.68 60.4 299.66 300.50 19.94 4.22 7.208 11.15 64.6
5544208 HO05S151.1 HO05S222 298.60 296.81 320.20 0.012 21 145 6.19 14.94 71.1 298.06 298.65 22.15 4.22 7.209 11.39 63.3
5544214 H05S222.1 HO05S223 296.81 294.29 317.76 0.007 21 336 6.19 14.93 71.1 295.53 296.13 22.23 4.22 7.210 8.87 81.3
5544215 HO05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 6.33 14.59 69.5 293.32 293.94 19.38 4.22 7.211 8.88 81.2
5544213 G05S216.1 GO05S217 292.10 287.05 304.00 0.029 21 175 7.30 12.77 60.8 288.11 288.94 15.89 4.22 7.211 17.41 41.4
26040  G05S217.1 G05S170 287.05 285.21 300.20 0.012 21 150 6.05 15.34 73.0 286.49 287.06 13.71 4.22 7.212 11.33 63.7
26039  G05S170.1 GO05S169 285.21 280.75 297.80 0.012 21 360 7.68 15.35 73.1 282.03 282.95 15.77 5.34 9.243 11.40 81.1 Stone Creek #3
26038  G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 7.68 15.36 73.1 277.62 278.54 20.18 5.34 9.245 11.42 81.0
26037  G05S168.1  G05S167 276.34 271.79 290.80 0.012 21 367 7.68 15.36 73.1 273.07 273.99 17.73 5.34 9.246 11.40 81.1
26036  G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 7.56 15.48 73.7 268.62 269.51 16.68 5.34 9.246 11.40 81.1
26047  G05S166.1  G05S178 267.33 263.01 281.00 0.012 21 360 7.56 15.48 73.7 264.30 265.19 16.70 5.34 9.246 11.22 82.4
26048  G05S178.1  G05S179 263.01 258.69 276.70 0.012 21 360 7.16 16.56 78.9 260.07 260.87 16.63 5.34 9.243 11.22 82.4
26049  G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 7.49 15.90 75.7 256.42 257.29 30.69 5.42 9.303 10.24 90.8 Begin 3Roots Diversion
26064  G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 7.52 15.58 74.2 252.12 253.00 29.68 5.42 9.304 11.22 82.9
26065  G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 7.57 15.58 74.2 247.80 248.69 26.70 5.47 9.362 < 11.22 83.4 CCTS flowing into
26066  G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 7.57 15.58 74.2 243.48 244.37 24.72 5.47 9.362 11.22 83.4 3Roots Proiect
26067  G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 7.57 21.79 103.8 239.68 240.57 24.22 5.47 9.362 11.22 83.4 J
26085  G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 7.89 38.50 183.3 236.73 237.70 13.77 5.47 9.346 11.23 83.2
26084  GO6S7.1  G06S4 233.52 228.68 243.50 0.014 21 355 7.43 61.45 292.6 233.80  234.66 9.70 5.47 9.258 11.96 774 To be abandoned
26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 7.12 96.74 358.3 231.49 232.28 291 10.20 17.646 27.97 63.1
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.41 92.66 343.2 229.05 229.91 15.25 10.62 18.28 17.34 105.5
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

FACILITY PIPEID  DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)
26081  G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 7.43 88.27 326.9 226.35 227.20 8.65 10.62 18.262 17.34 105.3
26080  GO6S1.1  FO06S52 218.99 215.84 239.80 0.008 27 420 7.44 82.81 306.7 222.74 223.60 17.06 10.62 18.240 17.34 105.2
20645  F06S52.1  FO06S51 215.84 212.99 235.00 0.007 27 380 7.41 77.84 288.3 219.48 220.33 15.52 10.62 18.218 17.34 105.1
20644  F06S51.1  FO06S50 212.99 210.98 231.00 0.008 27 268 7.33 74.00 274.1 217.15 217.98 13.85 10.62 18.199 17.34 105.0 End 3Roots Diversion
20643  F06S50.1  F06S49 210.98 210.18 227.20 0.007 27 107 7.37 71.68 265.5 216.15 217.00 11.05 10.62 18.187 17.34 104.9
20642  F06S49.1  F06S48 210.18 207.33 214.30 0.007 27 380 7.69 65.40 242.2 212.78 213.70 1.52 10.91 18.477 17.34 106.6  3Roots #1
20641  F06S48.1  F06S47 207.33 201.31 214.30 0.016 24 381 9.30 59.63 248.5 206.28 207.62 8.02 10.91 18.469 18.38 100.5
20635  F06S47.1  F06S42 201.31 195.37 215.40 0.016 24 380 8.56 53.02 220.9 199.79 200.93 15.61 10.91 18.463 18.28 101.0
20634  F06S42.1  F06S41 195.37 193.10 206.10 0.009 24 246 9.53 30.50 127.1 195.64 197.05 10.46 10.91 18.462 14.05 131.4
20632  F06S41.1  F06S39 193.10 188.47 199.50 0.023 24 204 9.49 41.95 174.8 191.97 193.36 7.53 10.91 18.458 22.03 83.8
20629  F06S39.1  F06S36 188.47 181.56 193.60 0.016 24 440 9.50 33.73 140.6 184.37 185.77 9.23 10.91 18.459 18.33 100.7
20622  F06S36.1  F06S30 181.56 175.61 192.60 0.016 24 376 9.57 26.63 111.0 177.83 179.25 14.77 10.91 18.455 18.40 100.3
20623  F06S30.1  F06S31 175.61 169.49 188.50 0.016 24 376 9.68 21.60 90.0 171.29 172.75 17.21 10.97 18.523 18.66 99.3
20624  F06S31.1  F06S32 169.49 165.44 182.40 0.011 27 372 8.69 21.10 78.1 167.20 168.37 15.20 10.97 18.520 20.89 88.7
20625  F06S32.1  FO06S33 165.44 161.31 177.30 0.011 27 376 8.40 21.95 81.3 163.14 164.24 14.16 10.97 18.521 20.98 88.3
20626  F06S33.1  F06S34 161.31 157.65 171.70 0.010 27 360 8.49 21.82 80.8 159.47 160.59 12.23 10.97 18.522 20.19 91.7
20597  F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.62 21.38 79.2 155.73 156.89 11.27 10.97 18.521 20.02 92.5
20598  F06S7.1 FO6S8 153.95 149.80 163.10 0.011 27 386 9.01 20.46 75.8 151.51 152.77 11.60 10.97 18.523 20.76 89.2
20599  F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 8.36 26.28 97.3 146.41 147.50 15.79 11.48 19.210 24.10 79.7  3Roots #2
20600  F06S9.1  E06S91 144.22 140.44 157.40 0.010 27 390 8.33 26.36 97.6 142.64 143.72 14.76 11.48 19.189 19.71 97.4
16390  E06S91.1  E06S90 140.44 136.83 150.80 0.010 27 372 8.36 25.99 96.3 139.00 140.08 11.80 11.56 19.272 19.72 97.7
16389  E06S90.1  E06S89 136.83 133.67 149.70 0.010 27 326 8.43 25.27 93.6 135.78 136.88 13.92 11.56 19.257 19.71 97.7
16388  E06S89.1  E06S88 133.67 128.79 145.80 0.010 27 496 8.41 25.49 94.4 130.91 132.01 14.89 11.56 19.233 19.86 96.8
16384  E06S88.1  E06S81 128.79 125.90 145.80 0.010 27 294 8.41 25.19 93.3 128.00 129.10 17.80 11.56 19.217 19.85 96.8
16383  E06S81.1  E06S68 125.90 122.06 143.10 0.010 27 391 8.37 25.08 92.9 124.15 125.24 18.95 11.56 19.196 19.84 96.8
16370  E06S68.1  E06S65 122.06 119.59 137.60 0.010 27 251 8.41 24.30 90.0 121.62 122.71 15.99 11.62 19.262 19.86 97.0
16376  E06S65.1  E06S77 119.59 114.28 136.30 0.010 27 540 8.78 22.75 84.3 116.18 117.37 20.12 11.65 19.288 19.85 97.2
16378  E06S77.1  E06S76 114.28 111.77 131.80 0.013 27 187 8.34 26.86 99.5 114.01 115.09 17.79 11.69 19.342 23.19 83.4
16379  E06S76.1  E06S75 111.77 108.36 125.40 0.010 27 341 8.46 26.33 97.5 110.55 111.67 14.85 11.69 19.332 20.02 96.6
16351  E06S75.1  E06S51 108.36 105.06 121.10 0.010 27 330 8.33 27.02 100.1 107.31 108.39 13.79 11.69 19.325 20.02 96.5
16350  E06S51.1  E06S50 105.06 102.20 118.20 0.010 27 286 8.41 26.56 98.4 104.41 105.51 13.79 11.69 19.319 20.02 96.5
16349  E06S50.1  E06S49 102.20 98.46 123.50 0.010 27 367 8.35 27.05 100.2 100.71 101.80 22.79 11.69 19.309 20.21 95.5
16348  E06S49.1  E06S47 98.46 94.93 111.90 0.010 27 365 8.40 26.90 99.6 97.17 98.27 14.73 11.69 19.301 19.69 98.0
16345  E06S47.1  E06S42 94.93 90.94 107.90 0.010 27 390 8.24 27.84 103.1 93.26 94.32 14.64 11.72 19.335 20.25 95.5
16340  E06S42.1  E06S41 90.94 87.93 104.00 0.010 27 301 8.36 26.35 97.6 90.13 91.21 13.87 11.96 19.619 20.02 98.0
16339  E06S41.1  E06S103 87.93 84.16 104.20 0.011 27 352 8.73 23.39 86.6 86.11 87.29 18.09 12.49 20.296 20.72 98.0
16397  E06S103.1  E06S102 84.16 82.30 104.20 0.008 30 248 7.91 22.63 75.4 84.19 85.16 20.01 12.49 20.296 22.96 88.4
16396  E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 8.17 21.95 73.2 81.50 82.54 12.20 12.49 20.304 22.79 89.1
12318 E06S101.1  DO06S51 79.67 77.04 97.00 0.009 30 304 7.42 24.90 83.0 79.12 79.97 17.89 12.49 20.301 24.66 82.3
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

FACILITY PIPEID  DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MHINV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD HGL. EL. EGL.EL.  BELOWRIM FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.41 24.97 83.2 76.96 77.81 17.94 12.51 20.314 21.39 95.0
12358 D06S52.1  D06S124 74.88 72.71 92.70 0.006 30 335 7.39 24.95 83.2 74.79 75.64 17.91 12.51 20.304 21.34 95.1
12310 DO06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.42 24.70 82.3 73.31 74.16 12.99 12.51 20.306 21.36 95.1
12309 DO06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.44 24.61 82.0 71.05 71.91 17.95 12.53 20.318 21.35 95.2
12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.42 24.68 82.3 68.81 69.66 9.99 12.52 20.310 21.41 94.9
12307  DO06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.42 24.65 82.2 66.56 67.42 15.94 12.52 20.306 21.36 95.1
12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.42 24.60 82.0 64.22 65.08 17.98 12.52 20.300 21.35 95.1
12304  DO06S130.1  DO06S37 62.17 59.79 76.80 0.007 30 365 7.42 24.58 81.9 61.84 62.69 14.96 12.56 20.353 21.41 95.1
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.45 24.26 80.9 59.79 60.65 23.01 12.57 20.361 21.37 95.3
12302 D06S36.1  D06S131 57.77 55.77 68.80 0.006 30 308 7.80 22.99 76.6 57.69 58.63 11.11 12.57 20.363 21.36 95.3
12300 DO06S131.1  DO06S33 55.77 50.30 69.30 0.018 30 308 10.84 17.22 57.4 51.74 53.56 17.57 12.57 20.363 35.33 57.6
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 7.43 25.00 83.3 46.92 47.78 9.88 12.57 20.359 35.30 57.7
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.42 25.03 83.4 44.62 45.47 10.88 12.56 20.347 21.39 95.1
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.42 24.96 83.2 42.31 43.17 12.89 12.57 20.343 21.34 95.3
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.41 24.94 83.1 40.29 41.14 13.91 12.57 20.337 21.40 95.0
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.41 24.80 82.7 38.27 39.12 10.93 12.57 20.331 21.35 95.2
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.40 24.72 82.4 36.24 37.09 8.96 12.58 20.346 21.40 95.1
6269194 DO05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.40 24.42 81.4 34.50 35.35 10.71 12.58 20.346 21.36 95.3
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.49 23.99 80.0 32.77 33.64 11.03 12.58 20.353 21.38 95.2
12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 7.31 22.46 68.1 31.42 32.25 9.18 12.58 20.353 23.65 86.1
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.57 21.79 66.0 29.33 30.22 8.17 12.58 20.352 26.17 77.8
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 19.01 10.64 32.3 17.45 23.06 20.15 12.59 20.360 116.06 17.5
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 19.20 10.57 32.0 14.97 20.70 21.13 12.59 20.360 101.53 20.1
TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES): 0.15 LENGTH OF PIPE - Q/CAP < 50% (MILES): 0.26
LENGTH WEIGHTED Q/CAP: 83.9 LENGTH OF PIPE - d/D 50 - 75% (MILES): 2.10 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 1.26
LENGTH WEIGHTED d/D: 102.3 LENGTH OF PIPE - d/D 75 - 100% (MILES): 2.75 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 3.99
LENGTH WEIGHTED HGL BELOW RIM (FT): 17.57 LENGTH OF PIPE - d/D > 100% (MILES): 1.25 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.75
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 42 - MIRA MESA

2050 WWF ALTERNATIVE 2

FACILITY PIPEID ~ DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MHINV.EL.  MHINV.EL.  MHRIMEL. SLOPE DIAMETER  LENGTH  VELOCITY DEPTH diD HGL EL. EGLEL.  BELOWRIM FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
25795  (G04S285.1 G04S284 390.41 388.54 411.50 0.005 11 359 2.48 3.48 31.6 388.83 388.93 22.67 0.29 1.32 21.8
25807  G04S284.1 G04S301 388.54 384.56 408.60 0.006 14 663 2.39 3.22 23.0 384.83 384.92 23.77 0.29 2.69 10.7
25810 G04S301.1 G04S323 384.56 382.60 406.60 0.007 14 290 2.28 3.58 25.6 382.90 382.98 23.70 0.32 2.86 11.2
25832  (G04S323.1 G04S324 382.60 381.18 405.20 0.005 14 312 1.16 5.89 42.1 381.67 381.69 23.53 0.32 2.34 13.6
25833  (G04S324.1 G04S326 381.18 380.68 399.70 0.002 14 331 1.77 5.87 41.9 381.17 381.22 18.53 0.49 1.35 35.9
25834  (G04S326.1 G04S327 380.68 380.31 395.30 0.002 14 246 2.16 5.05 36.1 380.73 380.80 14.57 0.49 1.35 36.0
25835  (G04S327.1 G04S328 380.31 379.23 387.20 0.003 14 417 1.58 6.38 455 379.76 379.80 7.44 0.48 1.77 274
25793  (G04S328.1 G04S278 379.23 378.63 387.60 0.002 15 399 1.85 6.40 42.7 379.16 379.22 8.44 0.60 1.62 36.9
25791  G04S278.1  G04S277 378.63 378.17 388.20 0.002 15 306 1.84 6.47 43.1 378.71 378.76 9.49 0.60 1.62 37.3
25790  G04S277.1  G04S272 378.17 377.66 387.70 0.002 15 337 1.64 7.24 48.2 378.26 378.31 9.44 0.62 1.62 38.1
25776  G04S272.1 G04S271 377.66 377.57 387.60 0.002 15 60 3.39 5.84 39.0 378.06 378.23 9.54 0.97 1.62 59.9
25777  G04S271.1  G04S269 377.57 376.25 387.60 0.165 15 8 1.19 18.33 122.2 377.78 377.80 9.82 0.98 16.96 5.8
36737 104S79.1 104S76 457.23 456.63 476.60 0.004 12 151 1.14 1.78 149 456.78 456.80 19.82 0.05 1.45 3.7
36736 104S76.1 H04S232 456.63 455.83 472.80 0.004 12 199 141 1.63 13.6 455.97 456.00 16.83 0.06 1.46 4.0
31870  H04S232.1 HO04S231 455.83 455.45 463.50 0.007 11 53 1.13 1.97 17.9 455.61 455.63 7.89 0.06 1.55 3.8
31866  H04S231.1 HO04S234 455.45 454.43 467.40 0.003 11 296 1.35 1.82 16.5 45458 454.61 12.82 0.06 1.07 5.8
31859  H04S234.1 HO04S235 454.43 453.54 467.50 0.005 11 185 1.08 2.14 19.5 453.72 453.74 13.78 0.06 1.27 49
31860  H04S235.1 H04S237 453.54 453.03 467.50 0.003 11 167 1.56 1.80 16.4 453.18 453.22 14.32 0.07 1.01 7.1
31856  H04S237.1 H04S238 453.03 452.54 462.50 0.007 11 73 0.84 3.47 315 452.83 452.84 9.67 0.07 1.50 48
31853  H04S238.1 H04S239 452.54 451.93 459.90 0.002 11 249 1.84 3.14 28.6 452.19 452.24 7.71 0.19 0.90 20.5
31855  HO04S239.1 HO04S219 451.93 451.74 458.70 0.006 11 30 1.94 3.58 325 452.04 452.10 6.66 0.23 1.45 16.1
31842  H04S219.1 HO04S216 451.74 450.85 457.90 0.004 11 225 2.38 3.22 29.3 451.12 451.21 6.78 0.25 1.15 21.6
31836  H04S216.1 HO04S215 450.85 450.60 456.60 0.008 11 33 2.57 3.06 27.8 450.85 450.96 5.75 0.25 1.59 15.6
31806  H04S215.1 HO04S180 450.60 447.17 455.20 0.016 11 216 2.66 3.02 275 447.42 44753 7.78 0.25 2.30 11.0
31805  H04S180.1 HO04S179 447.17 446.76 454.80 0.011 11 38 2.24 3.54 32.2 447.05 447.13 7.75 0.27 1.90 141
31802  H04S179.1 HO04S177 446.76 445.48 453.50 0.005 11 256 2.45 3.40 30.9 445.76 445.86 7.74 0.27 1.29 213
31799  H04S177.1 HO04S176 44548 44401 450.00 0.008 11 186 2.14 3.75 34.1 444.32 444.39 5.68 0.27 1.62 16.9
31798  HO04S176.1 HO04S168 44401 443.69 450.00 0.005 11 70 2.17 3.85 35.0 44401 444.09 5.99 0.29 1.23 235
31796  H04S168.1 HO04S167 443.69 442.85 450.90 0.004 11 209 2.50 3.48 317 443.14 443.24 7.76 0.29 1.16 25.0
31795  HO04S167.1 HO04S166 442.85 425.30 450.30 0.358 11 49 1.29 5.75 52.2 425.78 425.80 24.52 0.29 10.93 2.7
31791  HO04S166.1 HO04S323 425.30 424.04 444.00 0.002 14 534 1.23 8.98 64.1 424.79 42481 19.21 0.58 1.69 34.1
31936  H04S323.1 HO04S320 424.04 424.03 437.00 0.000 14 330 2.97 453 324 424.41 42454 12.59 0.57 0.19 300.6
31931  H04S320.1 HO04S317 424.03 421.67 442.70 0.012 14 205 2.58 5.66 40.4 422.14 422.24 20.56 0.67 3.73 18.1
31930  H04S317.1 HO04S327 421.67 419.90 437.90 0.003 14 520 1.85 7.38 52.7 420.52 420.57 17.38 0.67 2.03 333
31925  H04S327.1 HO04S311 419.90 418.45 440.50 0.003 14 426 2.98 7.38 52.7 419.07 419.20 21.43 1.10 2.03 54.2
31923  HO04S311.1 HO04S286 418.45 417.09 439.10 0.003 14 400 2.94 7.46 53.3 417.71 417.85 21.39 1.10 2.03 54.1
31898  H04S286.1 H04S285 417.09 415.68 440.70 0.003 14 426 3.01 7.29 52.1 416.29 416.43 24.41 1.10 2.00 54.9
31896  H04S285.1 H04S283 415.68 414.28 438.30 0.003 14 400 2.88 7.62 54.4 414.92 415.04 23.38 1.09 2.05 53.3
31895  H04S283.1 HO04S281 414.28 413.38 434.40 0.005 14 180 3.07 8.75 62.5 41411 414.26 20.29 1.37 2.46 55.8
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 42 - MIRA MESA

2050 WWF ALTERNATIVE 2

FACILITY PIPEID ~ DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MHINV.EL.  MHINV.EL.  MHRIMEL. SLOPE DIAMETER  LENGTH  VELOCITY DEPTH diD HGL EL. EGLEL.  BELOWRIM FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
31893  HO04S281.1 HO04S279 413.38 412.48 431.50 0.005 14 179 3.77 8.77 62.6 413.21 413.43 18.29 1.70 2.46 69.0
31891  HO04S279.1 G04S250 412.48 410.82 422.80 0.005 14 332 3.75 8.77 62.7 411.55 411.77 11.25 1.70 2.46 69.2
25765  G04S250.1 G04S248 410.82 409.93 419.90 0.005 14 178 417 8.03 574 410.60 410.87 9.30 171 2.46 69.7
25764  G04S248.1 G04S246 409.93 406.72 418.70 0.035 14 92 7.55 5.09 36.3 407.14 408.03 11.56 171 6.49 26.4
25762  G04S246.1 G04S245 406.72 395.96 414.00 0.036 14 299 7.63 5.06 36.2 396.38 397.29 17.62 1.72 6.59 26.1
25760  G04S245.1 G04S243 395.96 377.75 402.80 0.043 14 426 241 17.01 1215 379.17 379.26 23.63 1.73 7.18 24.1
31748  H04S121.1 HO04S120 456.94 447.92 468.90 0.153 10 59 451 3.56 35.6 448.22 448.53 20.68 0.51 5.54 9.2
31746  H04S120.1 HO04S118 447.92 443.11 464.10 0.015 14 321 3.44 3.71 26.5 443.42 443.60 20.68 0.50 4.25 11.9
31745  H04S118.1 HO04S117 44311 437.11 455.10 0.015 14 400 3.77 371 26.5 437.42 437.64 17.68 0.55 4.25 13.0
31744  HO04S117.1  H04S51 437.11 431.11 443.10 0.015 14 400 3.32 4.06 29.0 431.45 431.62 11.65 0.55 4.25 13.0
31683 HO04S51.1 HO04S50 431.11 430.79 441.80 0.019 14 17 1.70 6.66 475 431.35 431.39 10.46 0.55 477 11.6
31681 H04S50.1 H04S49 430.79 430.24 444.20 0.002 14 268 3.13 5.09 36.3 430.66 430.82 13.54 0.71 1.57 45.1
31680 H04549.1 H04S48 430.24 430.02 444.00 0.014 14 16 2.62 5.81 41.5 430.50 430.61 13.50 0.71 4.07 174
31678 H04548.1 H04S47 430.02 429.16 450.20 0.004 14 243 2.38 6.33 45.2 429.69 429.78 20.51 0.72 2.07 34.9
31676 H04S47.1 H04S46 429.16 428.48 449.50 0.003 14 259 2.55 6.14 43.9 428.99 429.09 20.51 0.74 1.78 41.7
31674 H04S46.1 H04S45 428.48 427.60 447.60 0.003 14 258 2.70 6.24 44.6 428.12 428.23 19.48 0.80 2.03 39.6
31673 H04S45.1  H03S400 427.60 426.43 446.40 0.003 14 346 2.77 6.22 44.4 426.95 427.07 19.45 0.82 2.02 40.7
31582  H03S400.1 HO03S399 426.43 425.07 439.10 0.003 14 400 2.74 6.29 44.9 425.59 425.71 13.51 0.82 2.03 40.6
31581  H03S399.1 HO03S398 425.07 423.71 429.70 0.003 14 400 2.77 6.29 44.9 424.24 424.35 5.47 0.83 2.03 41.2
31580 H03S398.1 HO03S397 423.71 422.36 431.40 0.003 14 400 2.66 6.49 46.4 422.90 423.01 8.50 0.83 2.02 41.3
31574  H03S397.1 HO03S384 422.36 420.99 429.00 0.003 14 402 2.66 6.75 48.2 421.55 421.66 7.45 0.88 2.03 43.2
31573  H03S384.1 H03S383 420.99 419.42 433.40 0.003 14 460 2.98 6.45 46.1 419.96 420.09 13.44 0.93 2.03 45.6
31570  H03S383.1 HO03S373 419.42 417.87 436.90 0.004 14 400 2.33 7.82 55.9 418.52 418.61 18.38 0.93 2.16 42.8
31567 H03S373.1 HO03S366 417.87 416.73 433.70 0.003 14 390 2.98 7.38 52.7 417.34 417.48 16.36 1.10 1.88 58.4
25467  H03S366.1 G03S263 416.73 415.37 427.40 0.003 14 400 2.90 7.53 53.8 416.00 416.13 11.40 1.10 2.03 54.1
25463  G03S263.1 G03S264 415.37 414.55 427.40 0.003 14 240 2.98 7.53 53.8 415.18 415.32 12.22 1.13 2.03 55.5
25462  G03S264.1 G03S265 414.55 414.01 423.00 0.003 14 160 3.63 6.49 46.4 414.55 414.75 8.45 1.14 2.02 56.3
25461  G03S265.1 G03S267 414.01 388.66 428.40 0.253 14 100 1.98 10.98 784 389.58 389.64 38.82 114 17.49 6.5
31529  H03S344.1 H03S343 402.69 401.50 409.50 0.006 12 198 3.36 5.82 48.5 401.98 402.16 7.52 0.82 1.79 45.9
31530 H03S343.1 HO03S339 401.50 399.40 407.40 0.006 12 350 3.30 5.88 49.0 399.89 400.06 7.51 0.82 1.78 457
31531  H03S339.1 HO03S338 399.40 398.25 406.30 0.006 12 192 3.37 5.88 49.0 398.74 398.92 7.56 0.83 1.78 46.8
31540  H03S338.1 HO03S337 398.25 397.42 405.40 0.006 12 138 2.87 6.69 55.7 397.98 398.11 7.42 0.83 1.79 46.7
25421  HO03S337.1 G03S229 397.42 396.62 402.60 0.003 14 268 2.53 6.87 49.1 397.19 397.29 541 0.85 1.90 44.9
25420  G03S229.1 G03S228 396.62 395.80 405.80 0.003 14 273 2.84 6.54 46.7 396.35 396.47 9.46 0.90 1.90 47.1
25419  G03S228.1 G03S226 395.80 394.99 410.00 0.003 15 269 2.08 8.01 53.4 395.66 395.73 14.34 0.90 2.29 39.1
25516  G03S226.1 G03S225 394.99 394.74 409.70 0.002 14 125 241 7.89 56.3 395.40 395.49 14.30 0.96 1.55 62.0
25416  G03S225.1 G03S224 394.74 394.37 409.70 0.003 15 148 1.68 10.19 68.0 395.22 395.26 14.48 0.96 2.09 46.1
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 42 - MIRA MESA

2050 WWF ALTERNATIVE 2

FACILITY PIPEID ~ DOWNSTREAM UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MHINV.EL.  MHINV.EL.  MHRIMEL. SLOPE DIAMETER  LENGTH  VELOCITY DEPTH diD HGL EL. EGLEL.  BELOWRIM FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
25353  G03S127.1 G03S165 401.65 401.00 412.00 0.005 15 130 -0.01 2.23 149 401.19 401.19 10.81 0.00 2.95 0.0
25352  (G03S165.1 G03S160 401.00 400.26 412.30 0.003 15 224 1.27 2.40 16.0 400.46 400.48 11.84 0.10 2.40 43
25347  G03S160.1 G03S158 400.26 399.47 409.50 0.003 15 241 1.50 2.40 16.0 399.67 399.70 9.83 0.12 2.39 5.1
25344  G03S158.1 G03S157 399.47 399.29 410.30 0.003 15 55 1.50 2.40 16.0 399.49 399.53 10.81 0.12 2.39 5.1
25345  G03S157.1 G03S156 399.29 398.17 410.20 0.003 15 338 1.53 2.36 15.7 398.37 398.40 11.83 0.12 2.40 5.1
25346  G03S156.1 G03S155 398.17 396.88 407.90 0.004 15 368 1.36 2.55 17.0 397.09 397.12 10.81 0.12 2.47 49
25367  G03S155.1 G03S154 396.88 396.19 407.90 0.003 15 266 0.30 7.59 50.6 396.82 396.82 11.08 0.12 2.13 5.8
30975  H02S261.1 H02S262 416.09 415.06 427.10 0.004 11 258 1.69 3.19 29.0 415.33 415.37 11.77 0.17 1.15 15.0
30989  H02S262.1 H02S277 415.06 413.66 429.70 0.004 11 350 1.94 3.22 29.3 413.93 413.99 15.77 0.20 1.15 17.5
30988  H02S277.1  H02S275 413.66 413.45 429.70 0.004 11 55 1.97 3.19 29.0 413.72 413.78 15.98 0.20 1.13 17.9
30986  H02S275.1 H02S274 413.45 412.37 430.40 0.004 11 267 1.59 371 337 412.68 412.72 17.72 0.20 1.16 17.3
31275  H02S274.1  H03S90 412.37 411.82 432.80 0.004 11 135 2.44 3.36 305 412.10 412.19 20.70 0.27 1.17 23.1
31273 H03590.1 HO03S89 411.82 409.33 426.30 0.008 11 329 2.30 3.49 318 409.62 409.70 16.68 0.27 1.59 16.9
31272 H03S89.1 H03S88 409.33 407.60 424.60 0.005 11 346 2.30 3.49 317 407.89 407.97 16.71 0.27 1.29 20.7
31271 H03S88.1 HO3S11 407.60 406.47 422.50 0.005 11 226 1.70 4.38 39.8 406.83 406.88 15.67 0.27 1.29 20.7
31622 H03S11.1 H03S10 406.47 406.11 416.10 0.006 11 62 2.21 5.15 46.8 406.54 406.61 9.56 0.43 1.39 311
31268 H03S10.1 HO03S9 406.11 405.90 421.90 0.003 11 66 2.28 5.14 46.7 406.33 406.41 15.57 0.45 1.03 43.3
31269 HO03S9.1 HO03S7 405.90 405.33 421.30 0.003 11 178 2.22 5.25 47.7 405.77 405.85 15.53 0.45 1.03 43.1
31264 HO03S7.1 HO03S6 405.33 404.72 419.70 0.003 11 190 2.24 5.33 48.5 405.17 405.24 14.54 0.46 1.03 445
31228 H03S6.1 HO03S5 404.72 403.48 417.50 0.003 11 389 2.37 5.21 47.4 403.92 404.00 13.58 0.47 1.03 45.6
31229 H03S5.1 H03S21 403.48 402.66 417.50 0.003 12 256 1.70 6.78 56.5 403.23 403.27 14.27 0.50 1.30 38.5
31231 H03S21.1 H03S22 402.66 401.86 412.90 0.003 12 252 2.59 6.82 56.8 402.43 402.53 10.47 0.77 1.30 59.5
31232 H03S22.1  G03S151 401.86 401.08 409.10 0.003 12 243 3.37 5.62 46.9 401.55 401.72 7.55 0.79 1.30 60.2
25374  G03S151.1 G03S152 401.08 399.15 406.20 0.007 15 267 2.86 5.82 38.8 399.64 399.76 6.57 0.81 3.55 22.9
25365  G03S152.1 G03S153 399.15 398.61 404.60 0.005 15 100 3.38 5.82 38.8 399.09 399.27 5.51 0.96 3.07 314
25366  G03S153.1 G03S154 398.61 396.19 407.90 0.023 15 106 2.39 7.59 50.6 396.82 396.91 11.08 0.96 6.31 15.3
25368  G03S154.1 G03S146 396.19 395.51 406.50 0.003 15 261 2.68 7.61 50.8 396.14 396.25 10.36 1.08 2.13 50.8
25369  G03S146.1 G03S145 395.51 394.88 403.90 0.003 15 245 2.54 7.95 53.0 395.54 395.64 8.36 1.08 2.12 51.1
25371  G03S145.1 G03S224 394.88 394.37 409.70 0.003 15 196 191 10.20 68.0 395.22 395.28 14.48 1.09 2.13 51.3
25415  G03S224.1 G03S223 394.37 393.36 402.40 0.003 18 388 3.13 10.18 56.5 394.21 394.36 8.19 2.08 3.46 60.0
25414  G03S223.1 G03S222 393.36 392.69 410.70 0.003 18 259 3.71 8.90 49.4 393.43 393.65 17.27 2.09 3.45 60.5
25412  G03S222.1 G03S231 392.69 392.27 411.30 0.004 18 97 3.53 9.39 52.2 393.05 393.25 18.25 2.12 4.47 47.5
25431  G03S231.1 G03S242 392.27 390.43 428.40 0.003 18 541 3.53 9.37 52.1 391.21 391.40 37.19 212 3.96 53.5
25440  G03S242.1 G03S267 390.43 388.66 428.40 0.003 18 520 2.92 10.98 61.0 389.58 389.71 38.82 2.12 3.96 53.4
25454  G03S267.1 G03S270 388.66 386.87 394.90 0.004 20 447 3.26 13.34 66.7 387.98 388.15 6.92 3.24 5.69 56.9
25450  G03S270.1 G03S274 386.87 385.97 394.00 0.002 20 410 3.00 1431 71.6 387.16 387.30 6.84 3.23 421 76.8
25634  G03S274.1 G04S155 385.97 385.06 405.10 0.002 20 486 3.01 14.46 72.3 386.26 386.40 18.83 3.28 3.89 84.4
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 42 - MIRA MESA

2050 WWF ALTERNATIVE 2

FACILITY PIPE ID DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.
SEQUENCE MH ID MH INV. EL. MH INV. EL. MHRIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY QICAP

NUMBER (FT) (FT) (FT) (FTIFT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
25633  (G04S155.1 G04S156 385.06 384.90 400.90 0.002 20 73 3.29 14.46 72.3 386.11 386.27 14.79 3.59 421 85.2
25611  G04S156.1 G04S157 384.90 384.50 407.50 0.002 20 188 3.32 14.35 717 385.70 385.87 21.80 3.59 4.15 86.5
25610 G04S157.1 G04S364 384.50 383.94 409.90 0.002 20 250 3.29 14.55 72.7 385.15 385.32 24.75 3.60 4.26 84.6
25609  (G04S364.1 G04S159 383.94 383.84 407.80 0.002 20 45 3.35 14.49 725 385.05 385.22 22.75 3.66 424 86.3
25607  G04S159.1 G04S367 383.84 383.33 412.30 0.002 20 235 3.42 14.21 711 384.51 384.70 27.79 3.66 4.19 87.3
25604  G04S367.1 G04S164 383.33 382.97 415.00 0.002 20 158 3.57 13.65 68.3 384.11 384.30 30.89 3.66 4.29 85.2
25696  G04S164.1 G04S167 382.97 382.77 418.80 0.002 21 89 3.64 13.26 63.1 383.87 384.08 34.93 3.76 4.85 774
25594  G04S167.1  G04S80 382.77 381.36 423.40 0.003 20 483 3.62 13.78 68.9 382.51 382.71 40.89 3.75 4.86 77.2
25593 G04S80.1  G04S202 381.36 380.57 422.60 0.002 24 462 3.00 14.28 59.5 381.76 381.90 40.84 3.75 6.05 62.0
25723  G04S202.1 G04S216 380.57 379.65 411.70 0.002 23 540 3.22 13.74 59.7 380.79 380.96 30.91 3.75 5.39 69.5
25732  G04S216.1 G04S227 379.65 379.04 411.70 0.002 24 360 3.33 13.02 54.2 380.12 380.30 31.58 3.74 6.02 62.2
25729  G04S227.1 G04S237 379.04 378.78 401.80 0.002 24 155 3.88 11.54 48.1 379.74 379.98 22.06 3.74 5.99 62.5
25753  (G04S237.1 G04S243 378.78 377.75 402.80 0.004 23 255 2.65 17.00 73.9 379.17 379.28 23.63 3.91 8.30 47.1
25758  (G04S243.1 G04S266 377.75 377.10 384.10 0.001 29 520 3.12 16.86 58.1 378.50 378.66 5.60 5.56 8.56 65.0
25781  (G04S266.1 G04S268 377.10 376.61 383.60 0.001 29 347 2.93 17.79 61.4 378.09 378.23 5.51 5.57 9.10 61.2
25778  (G04S268.1 G04S269 376.61 376.25 387.60 0.001 29 290 2.82 18.33 63.2 377.78 377.90 9.82 5.57 8.53 65.2
26073  G04S269.1  G05S64 376.25 375.49 417.50 0.001 29 525 3.17 18.86 65.0 377.06 377.22 40.44 6.47 9.21 70.2
25934 G05564.1 G05S62 375.49 374.80 386.80 0.001 29 550 3.18 18.84 65.0 376.37 376.53 10.43 6.47 8.58 75.4
25929 G05S62.1 G05S59 374.80 374.50 386.50 0.001 29 240 3.23 18.71 64.5 376.06 376.22 10.44 6.48 8.56 75.7
25930 G05559.1 G05S32 374.50 373.81 410.80 0.001 30 550 3.20 18.53 61.8 375.35 375.51 35.45 6.55 9.39 69.7
25907 G05S32.1 G05548 373.81 373.12 397.10 0.001 30 550 3.30 17.98 59.9 374.62 374.79 22.48 6.54 9.39 69.7
25915 G05S48.1 G05S46 373.12 372,52 411.50 0.001 30 485 5.11 12.99 43.3 373.60 374.01 37.90 6.73 9.32 72.1

Rehab Pt Repair Replace

TOTAL LENGTH (MILES): 6.92 LENGTH OF PIPE - d/D < 50% (MILES): 3.62 LENGTH OF PIPE - Q/CAP < 50% (MILES): 3.97
LENGTH WEIGHTED Q/CAP: 453 LENGTH OF PIPE - d/D 50 - 75% (MILES): 3.20 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 2.28
LENGTH WEIGHTED d/D: 48.3 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.02 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 0.61
LENGTH WEIGHTED HGL BELOW RIM (FT): 17.25 LENGTH OF PIPE - d/D > 100% (MILES): 0.08 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.06
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 104 - MESA RIM
2050 WWF AS-BUILT

FACILITY PIPE ID DOWNSTREAM ~ UPSTREAM ~ DOWNSTREAM ~ DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.
SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)
5500180 F05S120.1 F05S39 272.00 236.66 242.50 0.099 12 357 5.04 4.27 35.6 237.02 237.41 5.48 0.41 0.817 7.25 11.3
20532 F05S39.1 F05S73 236.66 22441 237.00 0.030 12 409 6.14 4.26 35.5 224.77 225.35 12.24 0.48 0.991 3.99 24.8
20564 F05S73.1 F05S72 224.00 212.00 235.00 0.015 15 800 4.43 4.87 325 212.41 212.71 22.59 0.48 0.989 511 194
20563 F05S72.1 F05S83 212.00 204.81 214.00 0.013 15 539 4.44 4.86 324 205.22 205.52 8.79 0.48 0.989 4.82 20.5
20573 F05S83.1 F05S84 204.41 194.04 203.00 0.020 18 519 5.16 4.78 26.5 194.44 194.85 8.56 0.72 1.253 9.60 13.0
20567 F05S84.1 F05S76 193.64 182.00 202.60 0.024 18 491 4.74 5.09 28.3 182.42 182.77 20.18 0.73 1.258 10.45 12.0
20566 F05S76.1 FO05S75 182.00 172.07 190.00 0.016 18 640 4.87 5.09 28.3 172.49 172.86 17.51 0.74 1.289 8.46 15.2
20565 F05S75.1 F05S74 172.07 166.30 183.10 0.017 18 333 4.93 5.04 28.0 166.72 167.10 16.38 0.74 1.289 8.94 14.4
20590 F05S74.1 FO06S1 166.30 162.35 176.30 0.017 18 238 4.66 5.27 29.3 162.79 163.13 1351 0.75 1.296 8.75 148
20591 F06S1.1 F06S2 162.35 159.90 169.40 0.013 18 188 4.66 8.36 46.5 160.60 160.93 8.80 0.75 1.295 7.75 16.7
5526638 F06S2.1 F06S3 159.90 158.60 166.90 0.017 18 78 4.60 22.99 127.7 160.52 160.84 6.38 0.75 1.288 8.77 147
20593 F06S3.1 F06S4 158.60 156.80 173.60 0.014 18 130 4.58 43.84 2435 160.45 160.78 13.15 0.75 1.313 7.99 16.4
20594 F06S4.1 F06S5 156.80 154.90 174.80 0.014 18 139 457 65.84 365.8 160.39 160.71 1441 0.75 1.355 7.94 17.1
20595 F06S5.1 F06S6 154.90 152.91 171.90 0.014 18 147 4.32 88.88 493.8 160.32 160.61 11.58 0.75 1.378 7.90 17.4
20596 F06S6.1 F06S8 152.91 149.80 163.10 0.011 18 284 1.20 124.67 692.6 160.19 160.21 291 0.75 1.434 7.11 20.2
TOTAL LENGTH (MILES): 1.00 LENGTH OF PIPE - d/D < 50% (MILES): 0.85 LENGTH OF PIPE - Q/CAP < 50% (MILES): 1.00
LENGTH WEIGHTED Q/CAP: 16.7 LENGTH OF PIPE - d/D 50 - 75% (MILES): 0.00 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 0.00
LENGTH WEIGHTED d/D: 95.1 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.00 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 0.00
LENGTH WEIGHTED HGL BELOW RIM (FT): 13.68 LENGTH OF PIPE - d/D > 100% (MILES): 0.15 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.00
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APPENDIX C

3ROOTS ONSITE SEWER ANALYSIS
SOUTH SUB-BASIN
CALCULATION SPREADSHEET RESULTS



12/20/2018

Page 1

DATE: 12/20/2018 SEWER STUDY SUMMARY
FOR: 3Roots South Sub-Basin PDWF plus City Year 2050 Offsite Flows SHT 1 OF 1
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
POPULATION PEAK FLOW (DESIGN
LINE FROM TO LENGTH (ft) Fl;cé;- IN-LINE SERVED SCEX\I/NATGAEDPAEYR @ﬁ%ﬁﬁﬁ PEAKING FPEOAVT/ FLOW() LINE SIZE | DESIGN | hepr i@ gn (feet) | dn/D® Ca f.or 2 VELOCITY Notes
D.U. EDUs - (gpdiperson) | FLOW (gpd) FACTOR (gpd) (inches) |SLOPE (%) Velocity® (f.p.s.)
IN-LINE | TOTAL M.G.D. C.F.S.

PA4-17 PA4-16 281.5 35 10.00 35.0 35.0 80 2,800 4.000 11,200 0.011 0.017 8 1.07 0.006421 | 0.05482 0.082 0.0306 127 |PA410DUs @ 3.5
PA4-16 PA4-15 144.0 35 3.00 10.5 45.5 80 3,640 4.000 14,560 0.015 0.023 8 4.72 0.003975 | 0.04365 0.065 0.0219 231 |PA43DUs @ 3.5
PA4-21 PA4-20 172.4 3.5 2.00 7.0 7.0 80 560 4.000 2,240 0.002 0.003 8 1.16 0.001232 | 0.02512 0.038 0.0097 0.81 |PA42DUs @ 3.5
PA4-20 PA4-19 55.0 35 3.00 10.5 17.5 80 1,400 4.000 5,600 0.006 0.009 8 1.82 0.002462 | 0.03485 0.052 0.0157 124 |PA43DUs @ 3.5
PA4-19 PA4-18 41.9 35 3.00 10.5 28.0 80 2,240 4.000 8,960 0.009 0.014 8 6.44 0.002094 | 0.03233 0.048 0.0141 222 |PA43DUs @ 3.5
PA4-18 PA4-15 312.7 35 12.00 42.0 70.0 80 5,600 4.000 22,400 0.022 0.035 8 0.99 0.013352 | 0.07764 0.116 0.0511 153 |PA412DUs @ 3.5
PA4-15 MH-52 144.0 35 2.00 7.0 122.5 80 9,800 4.000 39,200 0.039 0.061 8 4.31 0.011198 | 0.07145 0.107 0.0453 3.01
MH-53A MH-53 29.3 2.8 0.00 68938.0 | 69060.5 80 5,524,840 1.521 | 8,402,958 8.403 13.002 24 1.03 0.262855 | 1.07964 0.540 0.4328 7.51  |<— Mira Mesa TS input 8.388 mgd
MH-53 MH-52 89.6 2.8 0.00 0.0 69060.5 80 5,524,840 1521 | 8,402,958 8.403 13.002 24 1.00 0.266203 | 1.08801 0.544 0.4370 7.44
MH-52 MH-51 270.3 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 | 8,402,958 8.403 13.002 24 0.70 0.318174 | 1.21793 0.609 0.5010 6.49
MH-51 MH-50 149.3 2.8 0.00 0.0 69060.5 80 5,524,840 1521 | 8,402,958 8.403 13.002 24 0.74 0.309455 | 1.19614 0.598 0.4901 6.63
MH-50 MH-49 296.3 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 | 8,402,958 8.403 13.002 24 2.03 0.186838 | 0.88384 0.442 0.3347 9.71
PA4-14 PA4-13 78.1 35 3.00 10.5 10.5 80 840 4.000 3,360 0.003 0.005 8 2.56 0.001245 | 0.02527 0.038 0.0097 120 |PA43DUs @ 3.5
PA4-13 PA4-12 178.8 35 3.00 10.5 10.5 80 840 4.000 3,360 0.003 0.005 8 4.47 0.000943 | 0.02211 0.033 0.0080 146 |PA43DUs @ 3.5
PA4-12 PA4-11 148.1 35 4.00 14.0 24.5 80 1,960 4.000 7,840 0.008 0.012 8 1.35 0.004002 | 0.04379 0.066 0.0220 124 |PA44DUs @ 3.5
PA4-11 PA4-10 107.8 35 4.00 14.0 38.5 80 3,080 4.000 12,320 0.012 0.019 8 11.13 0.002190 | 0.03310 0.050 0.0146 295 |PA44DUs @35
PA4-10 MH-49 72.3 35 5.00 17.5 56.0 80 4,480 4.000 17,920 0.018 0.028 8 1.38 0.009047 | 0.06450 0.097 0.0390 160 |PA45DUs @ 3.5
MH-49 MH-48 24.9 3.2 0.00 0.0 69116.5 80 5,529,320 1.521 | 8,409,463 8.409 13.012 24 1.61 0.209960 | 0.94451 0.472 0.3650 8.91
MH-48 MH-47 264.7 3.2 0.00 0.0 69116.5 80 5,529,320 1521 | 8,409,463 8.409 13.012 24 0.60 0.343933 | 1.28267 0.641 0.5322 6.11
MH-47 MH-42 112.2 3.2 0.00 0.0 69116.5 80 5,529,320 1.521 | 8,409,463 8.409 13.012 24 1.12 0.251733 | 1.05183 0.526 0.4189 7.77
PA3-22 PA3-21 192.0 35 4.00 14.0 14.0 80 1,120 4.000 4,480 0.004 0.007 8 1.04 0.002605 | 0.03576 0.054 0.0163 0.95 |PA34DUs @ 3.5
PA3-23 PA3-21 194.5 35 6.00 21.0 21.0 80 1,680 4.000 6,720 0.007 0.010 8 1.03 0.003935 | 0.04344 0.065 0.0218 1.07 |PA36DUs @ 3.5
PA3-21 PA3-20 170.0 35 1.00 35 38.5 80 3,080 4.000 12,320 0.012 0.019 8 2.35 0.004763 | 0.04762 0.071 0.0249 172 |PA31DU@ 3.5
PA3-20 PA3-19 57.3 35 3.00 10.5 49.0 80 3,920 4.000 15,680 0.016 0.024 8 1.75 0.007021 | 0.05716 0.086 0.0326 167 |PA33DUs @ 3.5
PA3-19 PA3-18 61.9 35 3.00 10.5 59.5 80 4,760 4.000 19,040 0.019 0.029 8 1.62 0.008872 | 0.06390 0.096 0.0384 172 |PA33DUs @ 3.5
PA3-18 PA3-17 94.4 35 2.00 7.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 2.12 0.008668 | 0.06319 0.095 0.0378 196 |PA32DUs @ 3.5
PA3-17 MH-45 76.9 35 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 6.50 0.004950 | 0.04846 0.073 0.0256 2.89
MH-45 MH-44 122.2 35 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 1.64 0.009855 | 0.06725 0.101 0.0414 1.79
MH-44 MH-43 52.2 35 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 1.92 0.009108 | 0.06472 0.097 0.0392 1.89
MH-46 MH-43 181.2 3.2 61.00 195.2 195.2 80 15,616 4.000 62,464 0.062 0.097 8 1.10 0.035321 | 0.12448 0.187 0.1013 2.15
MH-43 MH-42 66.1 2.8 0.00 0.0 261.7 80 20,936 3.801 79,578 0.080 0.123 8 7.56 0.017165 | 0.08777 0.132 0.0611 453
MH-42 MH-41 420.4 2.8 0.00 0.0 69378.2 80 5,550,256 1521 | 8,439,851 8.440 13.059 24 3.21 0.149233 | 0.78066 0.390 0.2839 11.50
MH-41 MH-40 57.1 2.8 0.00 0.0 69378.2 80 5,550,256 1521 | 8,439,851 8.440 13.059 24 2.63 0.164869 | 0.82436 0.412 0.3053 10.69
MH-40 MH-39 57.9 2.8 0.00 0.0 69378.2 80 5,550,256 1521 | 8,439,851 8.440 13.059 24 2.59 0.166137 | 0.82788 0.414 0.3071 10.63
MH-39 MH-38 221.4 2.8 0.00 0.0 69378.2 80 5,550,256 1521 | 8,439,851 8.440 13.059 24 3.39 0.145217 | 0.76919 0.385 0.2784 11.73
MH-38 MH-37 349.3 35 53.00 1855 | 69563.7 80 5,565,096 1520 | 8,461,385 8.461 13.093 24 3.24 0.148919 | 0.77977 0.390 0.2835 11.55 |PA653DUs @ 3.5
MH-37 MH-36 51.3 3.2 0.00 0.0 69563.7 80 5,565,096 1520 | 8,461,385 8.461 13.093 24 3.12 0.151756 | 0.78776 0.394 0.2874 11.39
MH-62 MH-61 293.8 2.4 90.00 216.0 216.0 80 17,280 3.953 68,314 0.068 0.106 8 1.02 0.040115 | 0.13253 0.199 0.1108 2.15 |PA1290DUs @ 2.4
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12/20/2018 POPULATION PEAK FLOW (DESIGN Page 2
LINE FROM TO LENGTH (ft) Fl;cé;- IN-LINE SERVED SCEX\I/NATGAEDPAEYR @ﬁ%ﬁﬁﬁ PEAKING FPEOAVT/ FLOW() LINE SIZE | DESIGN | epr @] gn (feet) | dn/D® Ca f.or 2 VELOCITY Notes
D.U. EDUs - (gpdiperson) | FLOW (gpd) FACTOR (gpd) (inches) |SLOPE (%) Velocity® (f.p.s.)
IN-LINE | TOTAL M.G.D. C.F.S.
MH-63 MH-61 215.3 2.4 90.00 216.0 216.0 80 17,280 3.953 68,314 0.068 0.106 8 4.18 0.019816 | 0.09404 0.141 0.0675 352 |PA1290DUs @ 2.4
MH-61 MH-60 237.1 2.2 243.00 534.6 966.6 80 77,328 2.535 196,057 0.196 0.303 8 1.27 0.103178 | 0.21385 0.321 0.2174 3.14 |PA13243DUs @ 2.2
MH-60 MH-59 31.5 2.2 0.00 472.0 1438.6 80 115,088 2.393 275,369 0.275 0.426 8 1.27 0.144916 | 0.25611 0.384 0.2779 3.45  [PA19 472 population
MH-59 MH-36 145.7 2.2 0.00 0.0 1438.6 80 115,088 2.393 275,369 0.275 0.426 8 1.03 0.160917 | 0.27113 0.407 0.3000 3.20
MH-36 MH-35 66.7 3.2 0.00 0.0 71002.3 80 5,680,184 1519 | 8,631,039 8.631 13.355 24 2.40 0.176498 | 0.85621 0.428 0.3210 10.40
PA5-23 PA5-22 40.1 3.3 4.00 13.2 13.2 80 1,056 4.000 4,224 0.004 0.007 8 1.00 0.002505 | 0.03513 0.053 0.0159 0.92 |PA54DUs @ 3.3
PA5-22 PA5-21 120.0 3.3 8.00 26.4 39.6 80 3,168 4,000 12,672 0.013 0.020 8 1.00 0.007515 | 0.05909 0.089 0.0342 129 |PA58DUs @ 3.3
PA5-21 PA5-20 131.0 3.3 6.00 19.8 59.4 80 4,752 4.000 19,008 0.019 0.029 8 0.99 0.011330 | 0.07186 0.108 0.0457 145 |PA56DUs @ 3.3
PA5-20 PA5-19 200.1 3.3 7.00 23.1 82.5 80 6,600 4,000 26,400 0.026 0.041 8 1.20 0.014293 | 0.08025 0.120 0.0536 171  |PA57DUs @ 3.3
PA5-19 PA5-18 146.2 3.3 11.00 36.3 118.8 80 9,504 4.000 38,016 0.038 0.059 8 2.81 0.013450 | 0.07792 0.117 0.0514 257 |PA511DUs @ 3.3
PA5-18 PA5-17 56.4 3.3 8.00 26.4 145.2 80 11,616 4,000 46,464 0.046 0.072 8 4.61 0.012834 | 0.07621 0.114 0.0498 325 |pPA58DUs @ 3.3
PA5-17 PA5-16 27.6 3.3 0.00 0.0 145.2 80 11,616 4.000 46,464 0.046 0.072 8 3.62 0.014483 | 0.08076 0.121 0.0541 2.99
PA5-16 PA5-15 55.6 3.3 7.00 23.1 168.3 80 13,464 4,000 53,856 0.054 0.083 8 3.60 0.016834 | 0.08699 0.130 0.0603 311 |PA57DUs @ 3.3
PA5-15 PA5-14 47.3 3.3 3.00 9.9 178.2 80 14,256 4.000 57,024 0.057 0.088 8 2.12 0.023227 | 0.10151 0.152 0.0755 2.63 |PA53DUs @ 3.3
PA5-14 PA5-13 59.4 3.3 2.00 6.6 184.8 80 14,784 4,000 59,136 0.059 0.092 8 1.68 0.027058 | 0.10933 0.164 0.0841 245 |pPA52DUs @ 3.3
PA5-13 PA5-12 138.0 3.3 7.00 23.1 207.9 80 16,632 3.980 66,201 0.066 0.102 8 2.90 0.023055 | 0.10116 0.152 0.0751 3.07 |PA57DUs @ 3.3
PA5-12 PA5-11 142.5 3.3 11.00 36.3 244.2 80 19,536 3.859 75,396 0.075 0.117 8 1.05 0.043637 | 0.13815 0.207 0.1177 223 |PA511DUs @ 3.3
MH-82 MH-81 156.3 3.3 7.00 23.1 23.1 80 1,848 4.000 7,392 0.007 0.011 8 1.28 0.003875 | 0.04312 0.065 0.0215 119 |PA57DUs @ 3.3
MH-81 MH-80 23.0 3.3 8.00 26.4 495 80 3,960 4.000 15,840 0.016 0.025 8 8.70 0.003185 | 0.03940 0.059 0.0188 293 |PA58DUs @ 3.3
MH-80 PA5-26 161.8 3.3 8.00 26.4 75.9 80 6,072 4.000 24,288 0.024 0.038 8 3.09 0.008194 | 0.06154 0.092 0.0364 233 |PA58DUs @ 3.3
PA5-26 PA5-25 142.9 3.3 16.00 52.8 128.7 80 10,296 4.000 41,184 0.041 0.064 8 2.80 0.014597 | 0.08106 0.122 0.0544 263 |PA516DUs @ 3.3
PA5-25 PA5-24 28.8 3.3 0.00 0.0 128.7 80 10,296 4.000 41,184 0.041 0.064 8 3.47 0.013112 | 0.07698 0.115 0.0505 2.84
PA5-24 PA5-11 121.0 3.3 17.00 56.1 184.8 80 14,784 4.000 59,136 0.059 0.092 8 1.24 0.031495 | 0.11777 0.177 0.0936 220 |PA517DUs @ 3.3
PA5-11 PA5-10 1335 3.3 6.00 19.8 448.8 80 35,904 3.177 114,079 0.114 0.177 8 2.62 0.041798 | 0.13524 0.203 0.1141 348 |PA56DUs @ 3.3
PA5-10 MH-58 167.4 3.3 5.00 16.5 465.3 80 37,224 3.122 116,226 0.116 0.180 8 5.97 0.028211 | 0.11159 0.167 0.0866 467 |PA55DUs @ 3.3
MH-58 MH-57 188.2 2.6 186.00 483.6 948.9 80 75,912 2.553 193,811 0.194 0.300 8 5.31 0.049881 | 0.14768 0.222 0.1294 522 |PA14 186 DUs @ 2.6
MH-57 MH-56 350.5 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 2.85 0.068086 | 0.17267 0.259 0.1614 4.18
MH-56 MH-55 11.9 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 8.42 0.039612 | 0.13169 0.198 0.1098 6.14
MH-55 MH-54 71.8 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 4.18 0.056221 | 0.15683 0.235 0.1409 4.79
MH-54 MH-35 109.0 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 1.38 0.097846 | 0.20803 0.312 0.2093 3.22
MH-35 MH-34 256.2 2.8 0.00 0.0 71951.2 80 5,756,096 1519 | 8,743,656 8.744 13.529 24 5.00 0.123877 | 0.70629 0.353 0.2480 13.64
MH-34 MH-14A 2423 2.8 0.00 0.0 71951.2 80 5,756,096 1519 | 8,743,656 8.744 13.529 24 491 0.125007 | 0.70972 0.355 0.2497 13.55
MH-14A MH-14 46.3 2.8 0.00 0.0 71951.2 80 5,756,096 1519 | 8,743,656 8.744 13.529 24 4.97 0.124250 | 0.70742 0.354 0.2486 13.61 |<— MMTS connects to CCTS
MH-29 MH-28 286.9 3.2 43.00 137.6 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.26 0.023264 | 0.10159 0.152 0.0756 2.03 |PA1843DUs @ 3.2
MH-28 MH-27 380.3 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.29 0.022992 | 0.10103 0.152 0.0750 2.04
MH-27 MH-26 380.7 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.02 0.025857 | 0.10697 0.160 0.0814 1.88
MH-26 MH-25 2295 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.26 0.023264 | 0.10159 0.152 0.0756 2.03
MH-25 MH-24 344.8 3.2 0.00 775.0 912.6 80 73,008 2.589 189,047 0.189 0.293 8 1.07 0.108388 | 0.21945 0.329 0.2252 2.92  |<— Arjons Dr input 0.145 mgd PWWF
MH-24 MH-23 248.0 3 96.70 290.1 1202.7 80 96,216 2.450 235,716 0.236 0.365 8 13.67 0.037810 | 0.12868 0.193 0.1063 7.72  |PA18 40@3.2 + PA17 54@3.0 = 96.7@3.0
MH-33 MH-32 17.0 2.8 0.00 78017.0 [ 78017.0 80 6,241,360 1516 | 9,461,855 9.462 14.641 27 1.77 0.164575 | 0.92648 0.412 0.3049 9.48 |<— Carroll Cyn TS input 9.362 mgd
MH-32 MH-31 233.9 2.8 0.00 0.0 78017.0 80 6,241,360 1516 | 9,461,855 9.462 14.641 27 0.64 0.273691 | 1.24507 0.553 0.4464 6.48
MH-31 MH-30 271.0 2.8 0.00 0.0 78017.0 80 6,241,360 1516 | 9,461,855 9.462 14.641 27 0.52 0.303633 | 1.32928 0.591 0.4828 5.99
MH-30 MH-23 89.1 2.8 0.00 0.0 78017.0 80 6,241,360 1516 | 9,461,855 9.462 14.641 27 0.67 0.267494 | 1.22764 0.546 0.4386 6.59 |<— Crossover to new CCTS in Carroll Canyon
Road
MH-23 MH-22 237.0 2.8 0.00 0.0 79219.7 80 6,337,576 1515 | 9,603,907 9.604 14.860 30 0.38 0.272214 | 1.37879 0.552 0.4445 5.35
MH-22 MH-21 344.9 2.8 0.00 0.0 79219.7 80 6,337,576 1515 | 9,603,907 9.604 14.860 30 0.35 0.283641 | 1.41450 0.566 0.4582 5.19
MH-21 MH-20 381.2 2.8 0.00 0.0 79219.7 80 6,337,576 1515 | 9,603,907 9.604 14.860 30 0.37 0.275868 | 1.39021 0.556 0.4491 5.29
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12/20/2018 POPULATION PEAK FLOW (DESIGN Page 3
LINE FROM TO LENGTH (ft) Fl;cé;- IN-LINE SERVED SCEX\I/NATGAEDPAEYR VA\\/\I/E(Z.Ta?Ig PEAKING FPEOAVT/ FLOW() LINE SIZE | DESIGN | epr @] gn (feet) | dn/D® Ca f.or 2 VELOCITY Notes
D.U. EDUs - (gpdiperson) | FLOW (gpd) FACTOR (gpd) (inches) |SLOPE (%) Velocity® (f.p.s.)
IN-LINE | TOTAL M.G.D. C.F.S.
MH-20 MH-19 387.4 2.8 0.00 0.0 79219.7 80 6,337,576 1.515 9,603,907 9.604 14.860 30 0.34 0.287782 1.42744 0.571 0.4630 5.14
MH-19 MH-18 322.5 2.8 0.00 118.6 79338.3 80 6,347,064 1.515 9,617,908 9.618 14.882 30 0.37 0.276270 1.39147 0.557 0.4496 5.30 Community Park 118.6 population
MH-18 MH-17 383.6 2.8 0.00 0.0 79338.3 80 6,347,064 1.515 9,617,908 9.618 14.882 30 0.36 0.280081 1.40338 0.561 0.4542 5.24
PA15-10 MH-17 102.8 3 201.30 603.9 603.9 80 48,312 2.915 140,834 0.141 0.218 8 4.28 0.040373 0.13295 0.199 0.1114 4.40 PA15 76@3.0 + PA16 80@3.2 + PA17 40@3.0
MH-17 MH-16 289.3 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.80 0.126184 | 0.89161 0.357 0.2514 9.54
MH-16 MH-15 350.5 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.80 0.126184 | 0.89161 0.357 0.2514 9.54
MH-15 MH-14 248.2 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.99 0.120009 | 0.86811 0.347 0.2424 9.90
MH-14 MH-13 361.7 2.8 0.00 0.0 151893.4 80 12,151,472 1500 (18,227,208 18.227 28.204 30 141 0.268204 1.36626 0.547 0.4395 10.27 |<— Begin MMTS and CCTS combined flows
MH-13 MH-12 351.0 2.8 0.00 53.0 151946.4 80 12,155,712 1.500 [18,233,568| 18.234 28.213 30 1.40 0.269254 1.36954 0.548 0.4408 10.24  |PA20 53 population
MH-12 MH-11 329.6 2.8 0.00 0.0 151946.4 80 12,155,712 1500 (18,233,568 18.234 28.213 30 1.06 0.309438 1.49512 0.598 0.4900 9.21
MH-11 MH-10 151.9 2.8 0.00 0.0 151946.4 80 12,155,712 1.500 [18,233,568| 18.234 28.213 30 0.99 0.320191 1.52872 0.611 0.5035 8.97 <— 3Roots connection to Ex. CCTS at Camino
Santa Fe and Carroll Canyon Rd.
Total EDUS] Total Pop. Min Slope Max dn/D Max Vel.
1,278.0 151,946 0.34 0.64 13.64
Min Vel.
* Calculated by converting flows into equivalent population at 80 gpd/person; flows are identified in "Notes" column 0.81

* Mira Mesa TS relocation
* Carroll Canyon TS relocation
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APPENDIX D

3ROOTS ONSITE SEWER ANALYSIS
CENTRAL SUB-BASIN
CALCULATION SPREADSHEET RESULTS



12/14/2018

Page 1
DATE: 12/13/2018 SEWER STUDY SUMMARY
FOR: 3Roots Onsite Central Subbasin Plus Year 2050 Flows in Camino Santa Fe SHT 1 OF 1
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
POP. POPULATION SEWAGE PER | AVG. DRY PEAK PEAK FLOW (DESIGN
- C,for
LINE FROM TO LENGTH (ft)| PER ”\é'E;'L'J\'SE SERVED CAPITA/DAY | WEATHER T:iAcﬁloNg FLOW FLOW) L'('i\r']'ihsé'sz)E sEggllzG(% DEPTH K' @ dn (feet) dn/D® v |a e VE(fLS(S:')T Y Notes
D.U. IN-LINE [ TOTAL | (9gpd/person) [FLOW (gpd) (gpd) M.G.D. CF.S. elocty e
MH-70 MH-69 275.1 3.1 49.00 151.9 151.9 80 12,152 4.000 48,608 0.049 0.075 8 1.02 0.028544 0.11224 0.168 0.0873 1.94 PA7 22 DUs & PA8 27 DUs
MH-69 MH-68 111.6 3 27.00 81.0 232.9 80 18,632 3.890 72,485 0.072 0.112 8 1.08 0.041366 0.13455 0.202 0.1133 2.23 Portion of PA11 27 DUs @ 3.0
MH-68 MH-66 291.2 3 0.00 0.0 232.9 80 18,632 3.890 72,485 0.072 0.112 8 1.79 0.032131 0.11895 0.178 0.0949 2.66
MH-67 MH-66 232.4 3 58.00 174.0 174.0 80 13,920 4.000 55,680 0.056 0.086 8 1.03 0.032538 0.11970 0.180 0.0958 2.02 PA11 58 DUs @ 3.0
MH-66 MH-65 90.3 2.8 0.00 0.0 406.9 80 32,552 3.310 107,758 0.108 0.167 8 1.00 0.063908 0.16732 0.251 0.1544 2.43
MH-65 MH-64 352.8 3.1 123.00 381.3 788.2 80 63,056 2.760 174,024 0.174 0.269 8 2.34 0.067469 0.17188 0.258 0.1604 3.78 PA9 68 DUs & PA8 55 DUs
Central Basin Total
MH-61 SDMH-7 115.0 2.8 0.00 0.0 788.2 80 63,056 2.760 174,024 0.174 0.269 10 3.10 0.032330 0.14914 0.179 0.0953 4.07 Existing sewer
SDMH-7 | SDMH-8 399.0 2.8 0.00 17125 | 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 3.60 0.076218 | 0.22866 0.274 0.1750 5.63  |Summers Ridge Rd input 0.137 mgd
SDMH-8 SDMH-9 395.0 2.8 0.00 0.0 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 2.40 0.093347 0.25374 0.304 0.2023 4.87 Existing sewer
SDMH-9 | SDMH-10 378.0 2.8 0.00 0.0 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 0.70 0.172846 0.35264 0.423 0.3161 3.12 Existing sewer
SDMH-10 | SDMH-10A 58.0 2.8 0.00 5162.5 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 20.60 0.051204 0.22445 0.224 0.1318 13.56 So. Camino Santa Fe input 0.413 mgd
SDMH-10A| SDMH-11 42.0 2.8 0.00 0.0 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 20.80 0.050957 0.22391 0.224 0.1314 13.61 Existing sewer
SDMH-11 | F06S49 68.0 2.8 0.00 0.0 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 17.30 0.055875 0.23453 0.235 0.1403 12.74 Existing sewer
Total EDUS] Total Pop. Min Slope Max dn/D Max Vel.
257.0 7,663 0.70 0.42 13.61
Min Vel.
* Calculated by converting flows into equivalent population at 80 gpd/person; flows are identified in "Notes" column 1.94

Build-out flow from Summers Ridge Drive is 0.137 mgd avg. dry weather
In this anlysis, estimate of flow from south is 3 times that from the north, or 0.413 mgd
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APPENDIX E

3ROOTS ONSITE SEWER ANALYSIS
NORTH SUB-BASIN
CALCULATION SPREADSHEET RESULTS



12/14/2018

Page 1
DATE: 12/14/2018 SEWER STUDY SUMMARY
FOR: 3Roots Onsite North Basin PDWF plus Year 2050 Offsite Flows SHT 1 OF 1
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
POP. POPULATION SEWAGE PER | AVG. DRY PEAK PEAK FLOW (DESIGN
LINE FROM TO LENGTH (it) | PER ”\IIE"E;'L'J\'SE SERVED CAPITA/DAY | WEATHER T:iAc}iloNg FLOW L'(R']Ehsélsz)E sEgIE:EG(’;)) DEPTH K' @ dn (feet) dn/D® Ve(lzg;(:r@ VE('f‘.g(S:.')T Y Notes
D.U. IN-LINE [ TOTAL | (9pd/person) | FLOW (gpd) (gpd) M.G.D. C.F.S. Y
PA3-13 PA3-12 306.02 35 13.00 45.5 455 80 3,640 4.000 14,560 0.015 0.023 8 0.98 0.008723 | 0.06338 0.095 0.0380 1.33 [PA313DUs @ 3.5
PA3-12 PA3-11 301.17 35 12.00 42.0 87.5 80 7,000 4.000 28,000 0.028 0.043 8 1.00 0.016606 0.08642 0.130 0.0598 1.63 PA3 12DUs @ 3.5
PA3-11 PA3-10 301.65 35 11.00 38.5 126.0 80 10,080 4.000 40,320 0.040 0.062 8 1.33 0.020735 | 0.09608 0.144 0.0697 201 |PA311DUs @ 3.5
PA3-10 MH-80 59.24 3.2 0.00 0.0 126.0 80 10,080 4.000 40,320 0.040 0.062 8 1.01 0.023794 | 0.10270 0.154 0.0768 1.83
MH-80 MH-79 50.49 3.2 20.00 64.0 190.0 80 15,200 4.000 60,800 0.061 0.094 8 0.99 0.036240 | 0.12605 0.189 0.1032 205 |PA220DUs @ 3.2
MH-79 MH-78 201.24 2.8 0.00 0.0 190.0 80 15,200 4.000 60,800 0.061 0.094 8 0.99 0.036240 0.12605 0.189 0.1032 2.05 PA3 13 DUs @ 3.5
PA3-16 PA3-15 68.64 35 7.00 24.5 24.5 80 1,960 4.000 7,840 0.008 0.012 8 2.91 0.002726 | 0.03651 0.055 0.0168 162 |[PA37DUs @ 3.5
PA3-15 PA3-14 301.58 35 8.00 28.0 52.5 80 4,200 4.000 16,800 0.017 0.026 8 0.99 0.010014 | 0.06774 0.102 0.0419 140 |[PA38DUs @ 3.5
PA3-14 MH-78 235.04 35 8.00 28.0 80.5 80 6,440 4.000 25,760 0.026 0.040 8 1.02 0.015127 | 0.08247 0.124 0.0558 161 |[PA38DUs @ 3.5
MH-78 MH-77 123.34 2.8 0.00 0.0 270.5 80 21,640 3.765 81,475 0.081 0.126 8 0.89 0.051219 | 0.14966 0.224 0.1319 2.15
MH-77 MH-76 258.53 3 36.00 108.0 3785 80 30,280 3.405 103,103 0.103 0.160 8 0.77 0.069684 | 0.17472 0.262 0.1641 2.19 |Portion of PA8 36 DUs @ 3.0
MH-76 MH-75 157.18 2.8 0.00 0.0 378.5 80 30,280 3.405 103,103 0.103 0.160 8 0.83 0.067118 | 0.17143 0.257 0.1598 2.25
MH-75 MH-74 85.75 3.1 44.00 136.4 514.9 80 41,192 2.988 123,065 0.123 0.190 8 0.58 0.095835 | 0.20580 0.309 0.2062 2.08 |Portion of PA7 44DUs @ 3.1
MH-74 MH-73 238.96 3.2 58.00 185.6 700.5 80 56,040 2.833 158,757 0.159 0.246 8 0.67 0.115027 | 0.22638 0.340 0.2351 235 |PA258DUs @ 3.2
MH-73 MH-72 133.09 3.1 56.00 173.6 874.1 80 69,928 2.639 184,530 0.185 0.286 8 0.68 0.132714 | 0.24423 0.366 0.2607 246 |PA156DUs @ 3.1
MH-72 MH-71 278.05 2.8 0.00 0.0 874.1 80 69,928 2.639 184,530 0.185 0.286 8 0.41 0.170914 | 0.28037 0.421 0.3136 2.05 |North Basin Total
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POP. POPULATION SEWAGE PER | AVG. DRY PEAK | PEAKFLOW (DESIGN 12/14/2018
LINE FROM TO LENGTH (ft)| PER ”\é"E;'L'J\'SE SERVED CAPITA/DAY | WEATHER T:iAcﬁloNg FLOW FLOW) L'('i\r']'ihsé'sz)E nggl'f(% DEPTH K' @| dn (feet) dn/D® Ve?;;c:r@) VE('f'.g(S:.')T Y Notes Page 2
D.U. IN-LINE | TOTAL | (gpdiperson) |FLOW (gpd) (gpd) M.G.D. CFS. Y
MH-71 | SDMH-23 98 2.8 0.00 0.0 874.1 80 69,928 2.639 184,530 0.185 0.286 10 1.00 0.060359 | 0.20316 0.244 0.1482 2.78
) SDMH-24 383 3.5 0.00 1217.2 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 3.30 0.068620 | 0.21670 0.260 0.1623 5.23
SDMH-24 | SDMH-25 202 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 1.00 0.124654 | 0.29527 0.354 0.2492 341
SDMH-25 | SDMH-26 268 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 1.00 0.124654 | 0.29527 0.354 0.2492 3.41
SDMH-26 | SDMH-26A 9 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 32.15 0.021984 | 0.12357 0.148 0.0727 11.68
SDMH-26A| F05S39 236 2.8 0.00 1593.6 3684.9 80 294,792 2.082 613,613 0.614 0.949 12 15.36 0.031494 | 0.17665 0.177 0.0936 10.15
F05S39 FO5S73 409 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 12 3.00 0.071263 | 0.26512 0.265 0.1668 5.69
F05S73 FO5S72 800 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 15 1.55 0.054680 | 0.29005 0.232 0.1382 4.40
F05S72 F05S83 539 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 15 1.33 0.059030 | 0.30135 0.241 0.1458 4.17
F05S83 F05S84 524 2.8 0.00 1626.0 5310.9 80 424,870 1.983 842,351 0.842 1.303 18 2.00 0.040638 | 0.30013 0.200 0.1119 5.18
F05S84 FO5S76 491 2.8 0.00 0.0 5310.9 80 424,870 1.983 842,351 0.842 1.303 18 2.32 0.037731 | 0.28924 0.193 0.1061 5.46
FO5S76 FO5S75 640 2.8 0.00 143.3 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.50 0.047958 | 0.32577 0.217 0.1258 4.71
FO5S75 FO5S74 333 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.64 0.045866 | 0.31863 0.212 0.1219 4.86
F05S74 FO6S1 238 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.52 0.047642 | 0.32469 0.216 0.1252 4.73
FO6S1 F06S2 188 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.12 0.055501 | 0.35063 0.234 0.1397 4.24
F06S2 F06S3 70 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.24 0.052747 | 0.34182 0.228 0.1347 4.39
FO6S3 F06S4 130 2.8 0.00 96.9 5551.0 80 444,084 1.968 873,938 0.874 1.352 18 1.18 0.054890 | 0.34872 0.232 0.1386 4.34
F06S4 FO6S5 139 2.8 0.00 165.9 5717.0 80 457,357 1.961 897,024 0.897 1.388 18 1.12 0.057829 | 0.35790 0.239 0.1437 4.29
FO6S5 F06S6 147 2.8 0.00 87.7 5804.6 80 464,370 1.958 909,151 0.909 1.407 18 1.12 0.058611 | 0.36034 0.240 0.1451 431
F06S6 F06S8 284 2.8 0.00 2135 6018.1 80 481,447 1.949 938,387 0.938 1.452 18 1.14 0.059963 | 0.36448 0.243 0.1475 4.38
Total EDUS] Total Pop. Min Slope Max dn/D Max Vel
273.0 874 0.41 0.42 11.68
* Calculated by converting flows into equivalent population at 80 gpd/person Min Vel
1.33
Miratech Dr. Equivalent Population
Acres Conversion Equivglent Population _
Developed Factor Dwe!llng Per DU Population
(Acres) (DU/Acre) Units

2.73 14.4 39.312 35 137.592

6.82 14.4 98.208 3.5 343.728

14.6 14.4 210.24 35 735.84

Total: 1217.16
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APPENDIX F

3ROOTS BUILD-OUT
PEAK WET WEATHER FLOW
WITH YEAR 2012 FLOWS IN
CARROLL CANYON TRUNK SEWER



CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2012 WWF AS-BUILT

FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.
SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH aD HGL EL. EGLEL. BELOWRIM FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
26037 G055168.1 G05S167 276.34 271.79 290.80 0.012 21 367 6.92 10.38 49.5 272.66 273.40 18.14 5.30 11.40 46.5
26036 G055167.1 G055166 271.79 267.33 285.30 0.012 21 360 6.86 10.45 49.8 268.20 268.93 17.10 5.30 11.40 46.5
26047 G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 6.86 10.45 49.8 263.88 264.61 1712 5.30 11.22 473
26048 G055178.1 G05S179 263.01 258.69 276.70 0.012 21 360 6.55 10.84 51.6 259.59 260.26 1711 5.30 11.22 47.3
26049 G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 6.68 10.80 51.4 255.99 256.68 3111 5.38 10.24 52.6
26064 G055180.1 G05S201 255.09 250.82 281.80 0.012 21 356 6.89 10.54 50.2 251.70 252.44 30.10 5.38 11.22 48.0
26065 G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 6.93 10.54 50.2 247.38 248.13 2712 5.42 11.22 48.3
26066 G055202.1 G055203 246.50 242.18 268.20 0.012 21 360 6.93 10.54 50.2 243.06 243.80 25.14 5.42 11.22 48.3
26067 G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 6.94 10.54 50.2 238.74 239.49 25.16 5.42 11.22 48.3
26085 G055204.1 G06S7 237.86 233.52 250.50 0.012 21 361 6.95 10.53 50.1 234.40 235.15 16.10 5.42 11.23 48.3
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 5.15 13.48 64.2 229.80 230.22 13.70 5.42 11.96 45.3
26083 G0654.1 G06S3 228.68 223.43 234.40 0.020 27 269 7.24 18.10 67.0 224.94 225.75 9.46 13.25 27.96 47.4
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.29 18.09 67.0 222.84 223.66 21.46 13.34 17.33 76.9
26081 G06S2.1 G06S1 221.33 218.99 235.00 0.007 27 312 7.29 18.08 67.0 220.50 221.32 14.50 13.34 17.33 76.9
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.007 27 420 7.29 18.09 67.0 217.35 218.17 2245 13.34 17.33 76.9
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.008 27 380 7.27 18.12 67.1 214.50 215.32 20.50 13.34 17.33 76.9
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.007 27 268 7.19 18.37 68.0 212,51 213.31 18.49 13.33 17.33 76.9
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.008 27 107 7.14 18.47 68.4 211.72 21251 15.48 13.33 17.33 76.9
20642 F06S49.1 F06548 210.18 207.33 214.30 0.008 27 380 7.49 18.04 66.8 208.83 209.70 5.47 13.64 17.33 78.7
20641 F06548.1 F06S47 207.33 201.31 214.30 0.016 24 381 9.27 16.33 68.1 202.67 204.01 11.63 13.64 18.38 742
20635 F06S47.1 F06542 201.31 195.37 215.40 0.016 24 380 7.58 20.95 873 197.12 198.01 18.28 13.65 18.28 4.7
20634 F06542.1 F06S41 195.37 193.10 206.10 0.009 24 246 7.87 19.83 82.6 194.75 195.71 11.35 13.66 14.04 97.3
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 9.29 16.32 68.0 189.83 19117 9.67 13.65 22.03 62.0
20629 F06539.1 F06S36 188.47 181.56 193.60 0.016 24 440 9.31 16.28 67.8 182.91 184.26 10.68 13.64 18.32 744
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 9.34 16.21 67.6 176.96 178.32 15.64 13.63 18.39 74.1
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 9.14 16.65 69.4 170.88 172.18 17.62 1371 18.65 735
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 8.33 16.55 613 166.82 167.90 15.58 1371 20.88 65.6
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 8.02 1717 63.6 162.74 163.74 14.56 1371 20.98 65.3
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.17 16.94 62.7 159.06 160.10 12.64 1371 20.18 67.9
20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.25 16.72 61.9 155.34 156.40 11.66 13.70 20.02 68.5
20598 F0657.1 F06S8 153.95 149.80 163.10 0.011 27 386 8.43 16.36 60.6 151.16 152.27 11.94 13.70 20.75 66.0
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 8.17 17.95 66.5 145.72 146.75 16.49 14.83 24.10 615
20600 F0659.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.14 18.02 66.7 141.94 142.97 15.46 14.83 19.70 75.2
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.19 18.03 66.8 138.33 139.38 12.47 14.93 19.72 75.7
16389 E06S90.1 E06589 136.83 133.67 149.70 0.010 27 326 8.23 17.96 66.5 135.17 136.22 1453 14.93 19.71 75.8
16388 E06S89.1 E06S88 133.67 128.79 145.80 0.010 27 496 8.22 17.97 66.5 130.29 131.34 15.51 14.93 19.85 75.2
16384 E06S88.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.22 17.97 66.5 127.40 128.45 18.40 14.93 19.84 75.3
16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.20 18.01 66.7 123.56 124.61 19.54 14.93 19.84 75.3
16370 E06S68.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.24 18.01 66.7 121.09 122.15 16.51 15.00 19.86 75.5
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.51 17.52 64.9 115.74 116.87 20.56 15.01 19.85 75.6
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 8.18 18.18 67.3 113.28 114.32 18.52 15.05 23.19 64.9
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.29 17.97 66.5 109.86 110.92 15.54 15.05 20.02 75.2
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.18 18.18 67.4 106.57 107.61 14.52 15.05 20.02 75.2
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.23 18.08 67.0 103.71 104.76 14.49 15.05 20.02 75.2
16349 E06S50.1 E06549 102.20 98.46 123.50 0.010 27 367 8.21 18.13 67.1 99.97 101.02 23.53 15.05 2021 745
16348 E06S49.1 E06547 98.46 94.93 111.90 0.010 27 365 8.23 18.08 67.0 96.44 97.49 15.46 15.05 19.68 76.5
16345 E06S47.1 E06542 94.93 90.94 107.90 0.010 27 390 8.09 18.40 68.2 92.48 93.49 15.42 15.08 20.24 745
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.10 18.65 69.1 89.48 90.50 14.52 15.25 20.02 76.2
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2012 WWF AS-BUILT

FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.
SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH aD HGL EL. EGLEL. BELOWRIM FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 8.32 19.03 70.5 85.75 86.82 18.45 15.95 20.71 717.0
16397 E06S103.1 E065102 84.16 82.30 104.20 0.008 30 248 7.58 19.08 63.6 83.89 84.78 20.31 15.95 22.96 69.5
16396 E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 7.69 18.76 62.5 81.23 82.15 12.47 15.95 22.78 70.0
12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 7.22 19.71 65.7 78.68 79.49 18.32 15.95 24.66 64.7
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.22 19.72 65.7 76.52 77.33 18.38 15.96 21.38 746
12358 D06S52.1 D06S124 74.88 7271 92.70 0.006 30 335 7.21 19.74 65.8 74.35 75.16 18.35 15.96 21.33 748
12310 D06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.22 19.73 65.8 72.89 73.70 1341 15.96 21.35 747
12309 D06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.23 19.70 65.7 70.64 71.45 18.36 15.98 21.35 748
12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.23 19.72 65.7 68.39 69.20 1041 15.97 2141 746
12307 D06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.22 19.73 65.8 66.16 66.97 16.34 15.97 21.36 748
12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.22 19.72 65.7 63.81 64.62 18.39 15.97 21.34 748
12304 D06S130.1 D06S37 62.17 59.79 76.80 0.007 30 365 7.23 19.75 65.8 61.44 62.25 15.37 16.01 2141 748
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.24 19.74 65.8 59.41 60.23 23.38 16.01 21.36 75.0
12302 D06S36.1 D06S131 57.77 55.77 68.80 0.006 30 308 7.39 19.39 64.6 57.39 58.23 1141 16.02 21.36 75.0
12300 D06S131.1 D06S33 55.77 50.30 69.30 0.018 30 308 10.38 14.68 48.9 51.52 53.20 17.78 16.02 35.33 45.3
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 7.24 19.74 65.8 46.48 47.30 10.32 16.02 35.29 45.4
12298 D06S31.1 D06S32 44.84 4253 55.50 0.007 30 355 7.23 19.76 65.9 44.18 44.99 11.32 16.02 21.38 74.9
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.24 19.74 65.8 41.87 42.69 13.33 16.02 21.34 75.1
12244 D05S82.1 D05S83 40.23 3821 54.20 0.007 30 310 7.23 19.76 65.9 39.86 40.67 14.34 16.02 21.40 74.9
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.24 19.75 65.8 37.85 38.66 11.35 16.02 21.34 75.1
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.23 19.77 65.9 35.83 36.64 9.37 16.04 21.40 75.0
6269194 D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.22 19.80 66.0 3411 34.92 11.09 16.04 21.36 75.1
12248 D05595.1 D05S94 32.46 30.77 43.80 0.006 30 260 7.08 20.22 67.4 32.46 3323 1134 16.04 21.37 75.0
12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.64 19.87 60.2 3121 31.89 9.39 16.04 23.64 67.8
12224 D05593.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.10 18.79 56.9 29.08 29.86 8.42 16.03 26.17 61.3
12225 D05S61.1 D05S62 2751 16.56 37.60 0.115 33 95 17.54 9.50 28.8 17.35 22.13 20.25 16.04 116.04 138
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 17.70 9.44 286 14.88 19.75 21.22 16.04 101.51 15.8
TOTAL LENGTH (MILES): 4.68 LENGTH OF PIPE - d/D < 50% (MILES): 0.29 LENGTH OF PIPE - Q/CAP < 50% (MILES): 0.87
LENGTH WEIGHTED Q/CAP: 68.2 LENGTH OF PIPE - d/D 50 - 75% (MILES): 4.27 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 2.17
LENGTH WEIGHTED d/D: 63.7 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.12 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 1.63
LENGTH WEIGHTED HGL BELOW RIM (FT): 16.21 LENGTH OF PIPE - d/D > 100% (MILES): 0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.00
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DATE: 7/8/2018 SEWER STUDY SUMMARY
FOR: 3Roots Project Plus City of San Diego Offsite Sewer Year 2012 PWWF SHT
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc.
EXISTING YEAR 2012 EXISTING PLUS 3ROOTS
PEAK WWF PEAK WWF [INCREASE IN
FROM TO LENGTH (ft) Ll(z\rl:(E:hSeISZ)E SE(EgIIEG(,;)) (gpd) dn/D (gpd) FLOW (gpd) dn/D Notes
FO06S51.1 FO6S50 380.0 27 0.75 13,330,000 0.66 13,330,000 0 0.66
3Roots Connection at Carroll
F06S50.1 F06S49 268.0 27 0.75 13,330,000 0.66 14,715,752 1,385,752 0.71 Canyon Trunk Sewer - add
1,385,751 gpd PWWF

F06549.1 F06548 106.7 27 0.75 13,640,000 0.67 15,025,752 | 1,385,752 0.72

F06548.1 F06547 380.0 27 0.75 13,640,000 0.67 15,025,752 | 1,385,752 0.72

F06S47.1 F06542 381.0 24 1.58 13,650,000 0.65 15,035,752 | 1,385,752 0.69

F06542.1 F06541 380.0 24 1.56 13,660,000 0.65 15,045,752 | 1,385,752 0.70

F06S41.1 F06S39 246.0 24 1.57 13,660,000 0.65 15,045,752 1,385,752 0.70

F06S39.1 F06S36 440.0 24 1.57 13,660,000 0.65 15,045,752 1,385,752 0.70

F06S36.1 FO06S30 376.0 24 1.58 13,660,000 0.65 15,045,752 1,385,752 0.69

F06S30.1 FO06S31 376.0 24 1.63 13,710,000 0.64 15,095,752 1,385,752 0.69

F06S31.1 F06S32 372.0 27 1.09 13,710,000 0.60 15,095,752 1,385,752 0.63

F06S32.1 F06S33 376.0 27 1.10 13,710,000 0.59 15,095,752 1,385,752 0.63

F06S33.1 F06S34 360.0 27 1.02 13,710,000 0.61 15,095,752 1,385,752 0.65

F06S34.1 FO6S7 370.0 27 1.00 13,710,000 0.61 15,095,752 1,385,752 0.65

F06S7.1 FO06S8 386.0 27 1.08 13,710,000 0.60 15,095,752 1,385,752 0.64

3Roots Connection at Mesa
F06S8.1 F06S9 385.0 27 1.45 14,830,000 0.57 16,434,327 1,604,327 0.61 Rim Trunk Sewer - add
218,576 gpd PWWF

F06S9.1 E06S91 390.0 27 0.97 14,830,000 0.65 16,434,327 1,604,327 0.70

E06S91.1 E06S90 372.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71

E06S90.1 E06S89 326.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71

E06S89.1 E06S88 496.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S88.1 E06S81 294.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S81.1 E06S68 391.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S68.1 E06S65 251.0 27 0.98 15,000,000 0.65 16,604,327 1,604,327 0.70

E06S65.1 E06S77 540.0 27 0.98 15,010,000 0.66 16,614,327 1,604,327 0.70

E06S77.1 E06S76 187.0 27 1.34 15,050,000 0.59 16,654,327 1,604,327 0.63

E06S76.1 E06S75 341.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S75.1 E06S51 330.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S51.1 E06S50 286.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S50.1 E06S49 367.0 27 1.02 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S49.1 E06S47 365.0 27 0.97 15,050,000 0.66 16,654,327 1,604,327 0.71

E06S47.1 E06S42 390.0 27 1.02 15,080,000 0.65 16,684,327 1,604,327 0.70

E06S42.1 E06S41 301.0 27 1.00 15,250,000 0.66 16,854,327 1,604,327 0.71

E06S41.1 E06S103 352.0 27 1.07 15,950,000 0.66 17,554,327 1,604,327 0.71
E06S103.1 E06S102 248.0 30 0.75 15,950,000 0.62 17,554,327 1,604,327 0.66
E06S102.1 E06S101 356.0 30 0.74 15,950,000 0.62 17,554,327 1,604,327 0.66
E06S101.1 D06S51 304.0 30 0.87 15,950,000 0.59 17,554,327 1,604,327 0.63

D06S51.1 D06S52 332.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70

D06S52.1 D06S124 335.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70
D06S124.1 D06S125 225.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70
D06S125.1 D06S129 347.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70
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LINE SIZE

DESIGN

PEAK WWF

PEAK WWF

INCREASE IN

FROM TO LENGTH (ft) (inches) SLOPE (%) (gpd) dn/D (gpd) FLOW (gpd) dn/D Notes
D06S129.1 D06S127 345.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70
D06S127.1 D06S126 345.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70
D06S126.1 D06S130 361.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70
D06S130.1 D06S37 365.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D06S37.1 D06S36 311.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D06S36.1 D06S131 308.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D06S131.1 D06S33 308.0 30 1.78 16,020,000 0.48 17,624,327 1,604,327 0.50
D06S33.1 D06S31 308.0 30 1.77 16,020,000 0.48 17,624,327 1,604,327 0.50
D06S31.1 D06S32 355.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D06S32.1 D05S82 355.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D05S82.1 D05S83 310.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D05S83.1 D05S84 310.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70
D05S84.1 D05S86 310.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70
D05S86.1 D05S95 265.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70
D05S95.1 D05S94 260.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70
D05S94.1 D05S93 255.0 33 0.48 16,040,000 0.61 17,644,327 1,604,327 0.65
D05S93.1 D05S61 348.0 33 0.59 16,040,000 0.57 17,644,327 1,604,327 0.61
D05S61.1 D05S62 95.0 33 11.53 16,040,000 0.26 17,644,327 1,604,327 0.27
D05S62.1 D05S63 28.0 33 8.82 16,040,000 0.27 17,644,327 1,604,327 0.29

Max dn/D Max dn/D
0.67 0.72

\\ARTIC\Eng\537012\Sewen\July 2018 Sewer Analyses\2018-07-08 3Roots City of San Diego CCTS#49 Year 2012 PWWF from As-Builts.xls
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EXHIBIT A.1

SOUTH SUB-BASIN
MANHOLE NUMBER DIAGRAM



\\ARTIC\DWG\537012\SEWER\3ROOTS_SWR_EXHIBIT_A1_CARROLL CANYON.DWG 12—21—18 09:08:46 LAYOUT: LAYOUT

~ s

- 4
MANHOLE INFORMATION PIPE INFORMATION /r—— y
NO. RIM | INVERT | DEPTH I | FrROM TO SIZE | SLOPE | LENGTH « !
MANHOLE INFORMATION PIPE INFORMATION MANHOLE INFORMATION PIPE INFORMATION
MH-42 | 3055 | 293.0 12.5 PA4-17 | PA4-16 8 1.07% | 281.45 N
NO. RIM | INVERT | DEPTH FROM TO size | sLope | LENGTH NO. RIM | INVERT | DEPTH FROM TO SIZE | SLOPE | LENGTH
MH-47 | 3048 | 294.0 10.8 PA4-16 | PA4-15 8 472% | 144.03
MH-43 | 3065 | 298.0 8.5 PA3-22 | PA3-21 8 1.04% | 192.00 MH-35 | 2701 | 2545 15.6 PA5-23 | PA5-22 8 1.00% | 40.12
: MH-48 | 3094 | 2956 13.8 PA4-21 | PA4-20 8 1.16% | 172.41 .
MH-44 | 3069 | 299.0 7.9 PA3-23 | PA3-21 8 1.03% | 194.53 MH-54 | 269.6 | 256.0 13.6 PA5-22 | PA5-21 8 1.00% | 119.97
G- MH-49 | 3093 | 296.0 13.3 PA4-20 | PA4-19 8 2.37% | 54.96
MH-45 | 3088 | 3010 7.8 PA3-21 | PA3-20 8 2.35% | 169.99 \ MH-55 | 269.8 | 259.0 10.8 PA5-21 | PA5-20 8 0.99% | 131.03
\ MH-50 | 3158 | 302.0 13.8 PA4-19 | PA4-18 8 5.72% | 41.92 SCALE: 17 = 250’
PA3-17 | 317.8 | 306.0 11.8 PA3-20 | PA3-19 8 1.75% | 57.30 / N MH-56 | 2700 | 260.0 10.0 PA5-20 | PA5-19 8 1.20% | 200.09 :
AS18 3169 080 s \ MH-51 318.6 303.1 15.5 PA4-18 | PA4-15 8 0.99% | 312.65 / s N
- : : : PA3-19 | PA3-18 8 1.62% | 61.89 MH-57 | 2840 | 270.0 14.0 PA5-19 | PA5-18 8 2.81% | 146.15
PA3-19 | 3163 | 309.0 7.3 PA3-18 | PA3-17 8 2.12% | 94.44 MH-58 | 291.7 | 280.0 11.7 PA5-18 | PA5-17 8 461% | 56.44 FEET
PA3-20 | 3175 | 3100 7.5 3 8 6.50% | 76.89 VIRSS | o | Y | B2 MISOA | MRS 2 LOS% | 22 /
- : , 5 [~ PA317 | MH-45 50% | 76. MH-80 | 3167 | 305.0 11.7 PA5-17 | PA5-16 8 3.62% | 27.63
ST PA321 | 3209 | 314.0 6.9 MH-45 | MH-44 1 " 122.1 e Mis3 | M2 2 Loo% | 85.59 / o
_ _ _ _ _ _ 0,
| . . : 5 8 64% 15 a0 | 3121 | 270 e o> | et - o70% | 27026 | = MH-81 | 3203 | 307.0 13.3 PA5-16 | PA5-15 8 3.60% | 55.56
| PA3-22 | 3260 | 316.0 10.0 MH-44 | MH-43 8 1.92% | 5221 MH-82 | 3165 | 309.0 7.5 PA5-15 | PA5-14 8 2.12% | 47.26
, PA3-23 323.8 316.0 7.8 PA4-11 316.1 309.0 7.1 MH-51 MH-50 24 0.74% 149.28
- . : . PA5-10 | 2982 | 290.0 8.2 PA5-14 | PA5-13 8 1.68% | 59.42
, I PA412 | 3230 | 3110 | 120 MH-50 | MH-49 | 24 | 2.03% | 296.30 - LEGEND
PA5-11 | 303.3 | 2935 9.8 PA5-13 | PA5-12 8 2.90% | 138.00
,’ | PA4-13 330.1 319.0 11.1 PA4-14 | PA4-13 8 2.56% 78.13 T 0 950 " °
PAS- 7 5. 7 PA5-12 | PA5-11 8 1.05% | 142.51 —_— e ——
| / PA4-14 330.1 321.0 9.1 =] PA4-13 | PA4-12 8 4.47% | 178.81 AT 13 2093 95,0 03 ° PROJECT BOUNDARY
- . . : MH-82 | MH-81 8 1.28% | 156.28
/ I PA4-15 325.6 311.2 14.4 PA4-12 | PA4-11 8 1.35% 148.13 S o [ EXISTING SEWER TO REMAIN
- _ _ 0,
/ﬁl ' IDAZ PA4-16 327.1 318.0 9.1 PA4-11 PA4-10 8 11.13% 107.79 PA>-14 3108 300.0 10.8 MH-81 MH-80 8 8.70% 20y EXISTING SEWER TO BE ABANDONED
P, [ PA5-15 | 311.8 | 3010 10.8 MH-80 | PA5-26 8 3.09% | 161.81
e y [ PA4-17 | 3303 | 3210 9.3 PA4-10 | MH-49 8 1.38% | 72.29 P2 oneae | a0 | 3030 o5 -
- // / opa18 | 3213 | 3143 0 s | i > e | 2250 / PA5-17 313.1 304.0 9.1 PA5-26 | PA5-25 8 2.80% | 142.93 PROPOSED PUBLIC SEWER
- . . . PA5-25 | PA5-24 8 3.47% | 28.78
-~ - | PA4-19 323.7 316.7 7.0 MH-48 MH-47 24 0.60% 264.70 // AT 18 v B 50 > PROPOSED PRIVATE SEWER
- - : : : PA5-24 | PAS5-11 8 1.24% | 120.95
- : I’ PA4-20 | 3297 318.0 11.7 MH-47 | MH-42 24 1.12% | 112.17 /
e 4 J i Z oraal | 3297 | 3200 57 QY PA519 | 317.7 | 3107 7.0 PA5-11 | PA5-10 8 2.62% | 133.49 PA4-19 COMPUTER MODEL MANHOLE NUMBER
g : : .
o : | . /D A 7 . )\ @// PA5-20 | 3208 | 3131 7.7 PA5-10 | MH-58 8 5.97% | 167.38 e mm mm mm mm mw mm o= SEWER SUB—BASIN BOUNDARY
s o Ry
, ‘ & PAS-21 | 3221 | 3144 7.7 MH-58 | MH-57 8 531% | 188.24
e | & e Y/ i -— FLOW ARROW
P b . . R PA5-22 | 3233 | 3156 7.7 MH-57 | MH-56 8 2.85% | 350.47
g ' ’ oSy N
b | . ¢ &5 Y PA5-23 | 3237 | 316.0 7.7 MH-56 | MH-55 8 8.42% | 11.87
d Ly ‘ D Y 4 < 00 87 PA5-24 | 305.9 295.0 10.9 MH-55 | MH-54 8 4.18% | 7178
// \ [ ‘-30 \ % % /
P P\ s?‘ﬁv S Ky 253 % / PA5-25 | 3069 | 296.0 10.9 MH-54 | MH-35 8 1.38% | 109.02
e \ / N o Ve ) | \ Q,/ PA5-26 | 3115 300.0 11.5
7 \ \ & N N
s 2
~ \ — é s PA3-22 N //
. \ 4
- ) PA4=14 \ /
- \ PA4-17
D RlVE \\ \ | PA4—13 w&@’ ~ 7‘
hy — NG ” D CE  CE—— D G CE—————
TECH \ PA/ ol T STIRNSG s / EX. 30" MIRA MESA TS  r——— . =
IRA — . @ ® L TO REMAIN IN PLACE -
M R \ y EX. CARROLL CANYON TS =
i D5 A\ VT ) 22 TO BE ABANDONED S~ -
. | N\ f o, V " . — -
\ ‘ ‘ M5 8| 8 2 \ PA3_1F?A4—11/ PA4—19\\‘\- ‘ \¢ ) “\\,\/63/ f \ / - — = =
\ \ ‘ ) | ”P:A\—3—17 TPA3—18 . / IDA 4 S PA4—18 MH—52,M/53 _ o _ o ) l
s © .
\ \ } ‘ e Vs PA4-10 BT (A2 / ~7 f I
O o L[, MA-44 AP ! A4=10 ) T S Pa5—22 py , - MH=294
Yz \} R = e e e N\ EX. 30" MIRA MESA TS N —_—
L2 RN \ N ; S 7 A MH=49 MH=50 . SeN\\pas—21 ‘ s |- g ‘ \
RN WY a1 A STREET = \PAS-21T0 BE ABANDONED - - - ofly |IPATS
g _ _ -~ MH-82\\ : i » -~ Y ! .
MANHOLE INFORMATION PIPE INFORMATION & \ \ \ @ | i A . R %PAs—zo / no_ ; P A'\ 8 Bl
Pa 'S 5 \ =
NO. RIM | INVERT | DEPTH FROM TO SIZE | SLOPE | LENGTH *7\4/}) \ . .3 / , ! W %o,. &> _ e - 3 3 I
y ( 2 - | = "
MH-36 | 2714 | 256.1 15.3 MH-46 | MH-43 8 1.10% | 181.22 v oG // B O MH—81%@\ YN -——— LA T e \ 8 |
L A - A ~ ! v —
MH-37 | 2716 | 257.7 13.9 MH-43 | MH-42 8 7.56% | 66.13 "%\ \ = / 7 ‘ d&o ID A 5 > 2//MH/_ - ~_ / b g — o MH=28
MH-38 | 2852 | 2690 | 162 MH-42 | MH-41 | 24 | 321% | 420.44 O / P\ MH-80 % a5k 2w\ /\ =%
7 P2\ 0 - - o] \
" > *, g
MH-39 | 2934 | 2765 16.9 MH-41 | MH-40 24 2.63% | 57.14 M4 > & BAS_17 \ 3 \ >\'\ _ < \\ MH~26
MH-40 | 2946 | 2780 16.6 MH-40 | MH-39 24 2.59% | 57.93 \ 540 , L 26 R P18 Q o MH—-25 1 _ 1
¢ &= . - \ p — ———— - ——
MH-41 | 2950 | 2795 15.5 MH-39 | MH-38 24 3.39% | 221.36 \ MH—39 NN &/f RAS1S o M, > o
MH-42 | 3055 | 293.0 | 125 9 7 \ NS == -7 > \
- . . . MH-38 | MH-37 24 3.24% | 349.28 o 3 . A H5-13 o~ & \ 7
% ; o g _- AN , P
MH-43 | 3064 | 298.0 8.4 MH-37 | MH-36 24 3.12% | 51.28 \ ‘ Y\ - /\ NS
t 3 5 -~ £ IMHZ
MH-46 | 306.6 300.0 6.6 AN\ e o1 > . o \ N )’
g FRIDGE  RD. " \o=—wt Vg § e’ =g = S /)
[~ - » 7~ s Q
wﬁg \ \ \ N E / N // 6 -~ A3 Ny //
SQNX \\ \ HE: / MH=57 — - q P P\/\ e s /
B = -
) \ ANt=, WIE Z ptad — \ » ! MHZ22 /
EX. 24" MIRA MESA TS " o\ 12 V7 — ~ , — _ {
TO BE ABANDONED | b IS R W) (e - NSr QS)' /N
MANHOLE INFORMATION PIPE INFORMATION ! . MH=61 ; /] “MH=56 — QA = \ g \
| 8 e80T A =54 T \ =1 S / ARJONS DRIVE
NO. RIM | INVERT | DEPTH FROM TO SIZE | SLOPE | LENGTH | l :/C()RRIDOR J RN P - 3 . —Tr——— 7=
MH-14 | 2629 | 2378 | 25.1 MH-63 | MH-61 8 4.18% | 215.25 i =62 | URBAN \\ -7 P P\/\ 5 . N 2 |
|
MH-14A | 2632 | 239.3 23.9 MH-62 | MH-61 8 1.02% | 293.80 o (F T P (' c ANYO ||
- _ _ 0, N // i 30,. /
MH-34 | 2621 | 2478 14.3 MH-61 | MH-60 8 1.27% | 237.07 1§ i L CARROLE — , MANHOLE INFORMATION oIPE INFORMATION
- - _ 0 » -
MH-35 | 2701 | 2545 156 MH-60 | MH-39 8 L27% | 3148 -4 W7o 3" NO. RIM | INVERT | DEPTH FROM TO SIZE | SLOPE | LENGTH
W MH=18
- . . . - = 9 < MH_17 » — ”
Mi36 | 2714 | 2561 | 153 MRS | MA36 | 8 10%% | 145.69 /KZG Y MH—16—— 30 * MH-23 | 2966 | 2521 | 445 MH-20 | MH-28 | 8 126% | 286.85
_ _ _ 0 0\ |
MH>9 | 2703 | 2576 | 127 MH-36 | MH-35 Lo 240% | 66.66 % < MH-24 | 3016 | 2860 | 15.6 MH-28 | MH-27 8 1.29% | 380.26
- _ _ 0 MH=¥5
MH-60 | 2707 | 258.0 12.7 MH-35 | MH-34 24 5.00% | 256.18 N\N\ MH\MA% // s | 3082 | 2897 187 V27 | MH2e 2 102% | 380,69
- - - 0, <
MH-61 | 2731 | 261.0 12.1 MH-34 | MH-14A | 24 4.91% | 242.26 - vhoe | 314 | 2926 58 MH26 | Mh2s 2 Lo6% | 22947
- - — 0,
MH-62 | 2715 | 264.0 10.4 MH-14A | MH-14 24 4.97% | 46.26 T ( 2 | 352 | 2965 57 V25 | MH.24 2 107% | 32478
MH63 | 280.4 270.0 10.4 __-- —_— T \ < MH-28 | 319.1 | 3014 17.7 MH-24 | MH-23 8 13.67% | 248.04
—_————— o N N MH-29 | 3171 | 305.0 12.1 MH-33 | MH-32 27 1.77% | 16.95
- a
F—_— - — - Ga—— MANHOLE INFORMATION PIPE INFORMATION MH-30 | 297.4 | 2527 | 447 MH-32 | MH-31 27 0.64% | 233.86
l W — B NO. RIM__[ INVERT | DEPTH FROM [ TO SIZE | SLOPE | LENGTH MH-31 | 2990 | 2541 | 449 MH-31 | MH-30 | 27 0.52% | 270.95
L o\ - == MH-10 | 2535 | 2125 | 410 MH-23 | MH-22 30 0.38% | 237.00 \ MH-32 | 2701 | 255.6 | 145 MH-30 | MH-23 27 0.67% | 89.10
—_—————— === MH-11 | 2529 | 214.0 38.9 MH-22 | MH-21 30 0.35% | 344.87 \ MH-33 | 2698 | 2559 13.9
\f MH-12 | 2543 | 217.5 36.8 MH-21 | MH-20 30 037% |1 [ 1——————- — l |
. N 1 MH-13 | 2589 | 2224 36.5 MH-20 | MH-19 30 0.34% | 387.42
o MH-14 | 2629 | 2275 35.4 MH-19 | MH-18 30 0.37% | 322.49
L ~ MH-14A | 2632 | 229.8 33.4 MH-18 | MH-17 30 0.36% | 383.62
,l MH-15 | 2662 | 2332 33.0 PA15-10 | MH-17 8 4.28% | 102.79
EX. CARROLL CANYON TS
MH-16 | 269.7 | 239.5 30.2 MH-17 | MH-16 30 1.80% | 289.33
[ TO REMAIN IN PLACE >
( MH-17 | 2727 | 2447 28.0 MH-16 | MH-15 30 1.80% | 350.59
\ MH-18 | 2765 | 246.1 30.4 MH-15 | MH-14 30 1.99% | 286.55
‘a MH-19 280.2 247.3 32.9
EX. CARROLL CANYON TS —
= RO S \ MH-20 | 2844 | 2486 35.8 MH-14 | MH-13 30 1.41% | 361.65 — >< |—| | B | | A 1
% % MH-21 | 2881 | 250.0 38.1 MH-13 | MH-12 30 1.40% | 350.96 — .
MH-22 | 2919 5512 40.7 V12 | MRiL 2 106% | 329.59 DEXTER WILSON ENGINEERING, INC. SO UTH S U B BASl N
= \ MH-23 | 2966 | 2521 | 444 MH-11 | MH-10 30 0.99% | 151.94 CONSULTING ENGINEERS _
S \ TRADE STREET - - - — - 2234 FARADAY AVENUE
= e PAIS10 | 2725 | 2491 | 234 CARLSBAD, CA 52008 MANHOLE NUMBER DIAGRAM
(760) 438—4422
\ by Mesa Canyon Community Partners 3 ROOTS




EXHIBIT A.2

CENTRAL SUB-BASIN
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May 15, 2020 537-012

Project Design Consultants

701 B Street, Suite 800

San Diego, CA 92101

Attention: Greg Shields, P.E., Chief Executive Officer

Subject: Addendum 1 to the Sewer Study for the 3Roots Project in the City of San Diego

Introduction

This updated Addendum 1 to the sewer study for the 3Roots project presents the results of
the sewer flow monitoring of the Carroll Canyon Trunk Sewer #49. Additionally, this update
incorporates City comments from May 11, 2020 regarding flow monitoring. In the December
20, 2018, approved sewer study for 3Roots, sewer flow monitoring was anticipated in order
to confirm the available sewer capacity in the Carroll Canyon Trunk Sewer. In addition, the
approved sewer study anticipated that additional flow monitoring would be performed as the

3Roots project proceeded to construct and occupy homes.
Furthermore, this updated Addendum 1 incorporates City comments from May 11, 2020

regarding flow monitoring. These comments are included and addressed at the end of this
Addendum.
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Flow Monitoring Report

Flow monitoring of the Carroll Canyon Trunk Sewer #49 was conducted in September of
2019. Specifically, flow monitoring was commenced on September 4, 2019, and ended on
September 19, 2019.

Four sites were monitored simultaneously. These locations are depicted on the attached
exhibit entitled, “Sewer Flow Metering Locations on the Carroll Canyon TS.”

The sewer flow monitoring was performed by Infrastructure Engineering Corporation (IEC).

Their summary report dated October 7, 2019, is attached to this Addendum. An Excel

spreadsheet of the raw flow monitoring data is available upon request.

Summary of Flow Data

In Appendix A of the IEC flow monitoring summary report is a printout of an hourly summary
of the collected data by day. Data collection was performed at 5-minute intervals, so the data
summary in the IEC report Appendix A is an hourly average. In addition to the hourly
average, the IEC summary data in their report includes maximum and minimum flow values
and the time which each occurred. These maximums and minimums are one of the 5-minute

data points taken over the course of 24 hours each day.

Table 1 on the following page provides a summary of several data parameters included in the
IEC flow monitoring data. The table includes data for all four monitoring sites. Note that
MH203 and MH51, the first two monitoring sites, are to the east of Camino Santa Fe. The
Carroll Canyon Trunk Sewer will be relocated and built to ultimate pipe size on the east side

of Camino Santa Fe as part of the Phase 2 development of the 3Roots project.

Table 1 provides the average flow for the entire monitoring period at each monitored
manhole. In addition, peak flow reported in Table 1 is the maximum flow recorded on any
day during the flow monitoring period. Table 1 calculates the peaking factor using these

average flow and peak flow values. The summary data in Table 1 is based on all the days of

e ———
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monitoring data, from September 4, 2019, to September 19, 2019, even though the beginning

and last days of monitoring do not have the full 24 hours of data.

TABLE 1
SUMMARY OF FLOW DATA
Cit Pi A Peak Peak
Site ID Site Description Y _lp? il Fr e
Manhole ID | Dia,in | Flow, mgd | Flow, mgd | Factor
Mira Mesa Trunk
MH203 G055203 21.13 1.4992 2.584 1.72
Sewer
Carroll Canyon TS
MH51 east of Camino Santa F06S51 27 4.0965 7.550 1.84
Fe
Carroll Canyon TS
MH47 west of Camino Santa F06S47 24 4.2757 6.675 1.56
Fe
Carroll Canyon TS
MH9 . F06S9 27.25 4.5848 7.193 1.57
west of Mesa Rim TS

Flow Data Analysis Approach

The flow monitoring data will be used for the analysis of the available sewer capacity in the
Carroll Canyon Trunk Sewer in a way consistent with the sewer capacity analysis presented
in the December 2018 approved sewer study for the 3Roots project.

Appendix F of the December 2018 3Roots Sewer Study analyzed the 3Roots build-out flows
together with peak wet weather flows from the City’s Carroll Canyon Trunk Sewer (CCTS)
model from Year 2012. As is explained in the December 2018 Sewer Study, the Year 2012
data was used as it was the most readily available, understandable, and complete data for

the Carroll Canyon Trunk Sewer.

The December 2018 Sewer Study analysis added the 3Roots project build-out peak wet
weather flows to the Year 2012 Peak Wet Weather Flows from the City’s sewer model and

calculated the resulting flow depth-to-Diameter ratio for the Carroll Canyon Trunk Sewer.

DEXTER WILSON ENGINEERING, INC. PAGE 3
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This analysis in Appendix F of the December 2018 3Roots Sewer Study indicated that the
maximum expected d/D under this flow scenario would be 0.72. Another way of describing

this flow scenario is: Existing CCTS flows plus build-out of the 3Roots project.

The approach to be used in this Sewer Study Addendum 1 will be to use the flow monitoring
data to obtain Peak Dry Weather Flow and multiply it by a peaking factor to obtain Peak
Wet Weather Flow. To this Peak Wet Weather Flow will be added the build-out Peak Wet
Weather Flow from the 3Roots project. Then the Carroll Canyon Trunk Sewer will be

analyzed to calculate the depth-to-diameter ratio for the existing sewer lines.
The City’s Year 2012 model data shows that the wet weather flow is on average about 1.99

times the dry weather flow. For the analysis to be done in this Sewer Study Addendum 1,
we will use a Peak Dry Weather to a Peak Wet Weather factor of 2.0.

Carroll Canyon Trunk Sewer Analysis

There are two flow data points from the flow monitoring data which will be used to set the
wet weather flow in the CCTS. These are at MH47 just to the west of Camino Santa Fe, and
MH?9 which is just to the west of where the Mesa Rim Trunk Sewer #104 connects to the
CCTS.

From Table 1, the field measured average flow will be the basis for the existing average dry
weather flow in the CCTS. Table 1 calculates the peak factor from average dry weather flow
to peak dry weather flow. This peaking factor varies; to normalize the data, we will use the

average peaking factor from the four data points which is 1.67.

As stated earlier, the peak dry weather to peak wet weather factor will be 2.0. Thus, the
peak wet weather flow at MH47 is:
4.2757 mgd x 1.67 x 2.0 = 14.28 mgd = 14,280,838 gpd

By the same methodology, the peak wet weather flow at MH9 is:
4.5848 mgd x 1.67 x 2.0 = 15.31 mgd = 15,313,232 gpd

h
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In comparison, the wet weather flow used in the analysis in Appendix F of the December
2018 approved Sewer Study is highlighted in the attached excerpt from Appendix F. The
flows are:

MH47 = 13.640 mgd

MH9 = 14.830 mgd

The 3Roots project average flow from the December 2018 Sewer Study is 470,477 gpd. Using
the dry weather and wet weather peaking factors, the 3Roots peak wet weather flow is:
470,477 gpd x 1.67 x 2.0 = 1,571,393 gpd

Table 2 on the next page provides the results of the CCTS system analysis using the updated
sewer flows. The right side of the table has the summary of the flow analysis with the
addition of the wet weather flow from the build-out of the 3Roots project. The results show
that the maximum d/D ratio in the Carroll Canyon Trunk Sewer is 0.75.

Based on the flow monitoring data collected in September 2019, the analysis of the Carroll
Canyon Trunk Sewer shows that there is adequate sewer capacity in the existing CCTS

system for the build-out of the 3Roots project.

This flow monitoring data was also reviewed and analyzed by the City. The City, specifically
the City’s Water and Sewer Development Review Section and the Sewer Modeling Group

made the following comments:

1. If the 3Roots development develops today without any other sewer basin development,

it appears there is adequate capacity in the existing Carroll Canyon Trunk Sewer.

2, If the 3Roots development develops currently with other sewer basin development, it
1s subject to reevaluation for its impacts to the existing Carroll Canyon Trunk Sewer.
Therefore, the City is recommending quarterly sewer flow monitoring reports be
prepared by the developer during the construction and up to final occupancy of the
3Roots development to determine the remaining capacity of the Carroll Canyon Trunk

Sewer.

e ——,
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TABLE 2
CARROLL CANYON TRUNK SEWER ANALYSIS
USING SEP 2019 FLOW MONITORING DATA

DATE: 10/14/2019 SEWER STUDY SUMMARY
FOR: 3Roots Project Plus City of San Diego Offsite Sewer Using Year 2019 Measured Flows SHT
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc.
YEAR 2019 FLOW MONITOR YEAR 2019 PLUS 3ROOTS
LINE SIZE DESIGN PEAK WWF PEAK WWF [INCREASE IN
FROM TO LENGTH (ft) (inchses) SLOEEG(%) (gpd) dn/D (gpd) FLOW (gpd) dn/D Notes
F06S51.1 F06S50 380.0 27 0.75 13,682,310 0.67 13,682,310 0 0.67
3Roots Connection at Carroll
F06S50.1 F06549 268.0 27 0.75 13,682,310 0.67 15,020,143 | 1,337,833 0.72 f;;;’ %’;; :;; dks’vfl"\‘,’\'f;'(ﬁg‘:e
1 below)
F06S49.1 F06S48 106.7 27 0.75 14,280,838 0.70 15,618,671 1,337,833 0.75
F06S48.1 F06S47 380.0 27 0.75 14,280,838 0.70 15,618,671 1,337,833 0.75
F06S47.1 F06S42 381.0 24 1.58 14,280,838 0.67 15,618,671 1,337,833 0.71
F06S42.1 F06S41 380.0 24 1.56 14,290,838 0.67 15,628,671 1,337,833 0.72
F06S41.1 F06S39 246.0 24 1.57 14,290,838 0.67 15,628,671 1,337,833 0.72
F06S39.1 F06S36 440.0 24 1.57 14,290,838 0.67 15,628,671 1,337,833 0.72
F06S36.1 F06S30 376.0 24 1.58 14,290,838 0.67 15,628,671 1,337,833 0.71
F06S30.1 F06S31 376.0 24 1.63 14,340,838 0.66 15,678,671 1,337,833 0.71
F06S31.1 F06S32 372.0 27 1.09 14,340,838 0.61 15,678,671 1,337,833 0.65
F06S32.1 F06S33 376.0 27 1.10 14,340,838 0.61 15,678,671 1,337,833 0.65
F06S33.1 F06S34 360.0 27 1.02 14,340,838 0.63 15,678,671 1,337,833 0.67
F06S34.1 F06S7 370.0 27 1.00 14,340,838 0.63 15,678,671 1,337,833 0.67
F06S7.1 F06S8 386.0 27 1.08 14,340,838 0.62 15,678,671 1,337,833 0.65
3Roots Connection at Mesa
Rim Trunk Sewer - add
F06S8.1 F06S9 385.0 27 1.45 15,313,232 0.58 16,884,625 1,571,393 0.62 233,560 gpd PWWF (Note 2
below)
F06S9.1 E06S91 390.0 27 0.97 15,313,232 0.67 16,884,625 1,571,393 0.72
E06S91.1 E06S90 372.0 27 0.97 15,413,232 0.67 16,984,625 1,571,393 0.72
E06S90.1 E06S89 326.0 27 0.97 15,413,232 0.67 16,984,625 1,571,393 0.72
E06S89.1 E06588 496.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72
E06S88.1 E06S81 294.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72
E06S81.1 E06S68 391.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72
E06S68.1 E06S65 251.0 27 0.98 15,483,232 0.67 17,054,625 1,571,393 0.72
E06S65.1 E06S77 540.0 27 0.98 15,493,232 0.67 17,064,625 1,571,393 0.72
E06S77.1 E06S76 187.0 27 1.34 15,533,232 0.60 17,104,625 1,571,393 0.64
E06S76.1 E06S75 341.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72
E06S75.1 E06S51 330.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72
E06S51.1 E06S50 286.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72
E06S50.1 E06S49 367.0 27 1.02 15,533,232 0.66 17,104,625 1,571,393 0.71
E06S49.1 E06S47 365.0 27 0.97 15,533,232 0.67 17,104,625 1,571,393 0.73
E06S47.1 E06S42 390.0 27 1.02 15,563,232 0.66 17,134,625 1,571,393 0.71
E06S42.1 E06S41 301.0 27 1.00 15,733,232 0.67 17,304,625 1,571,393 0.72
E06S41.1 E06S103 352.0 27 1.07 16,433,232 0.68 18,004,625 1,571,393 0.73
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TABLE 2
CARROLL CANYON TRUNK SEWER ANALYSIS
USING SEP 2019 FLOW MONITORING DATA

FROM | TO | LEnGTHy | LNESZE | DESIN | PEACWWE| ;[ PEAKWWE INCREASEIN) g, Notes
E06S103.1 E06S102 248.0 30 0.75 16,433,232 0.63 18,004,625 1,571,393 0.67
E06S102.1 E06S101 356.0 30 0.74 16,433,232 0.63 18,004,625 1,571,393 0.68
E06S101.1 D06S51 304.0 30 0.87 16,433,232 0.60 18,004,625 1,571,393 0.64
D06S51.1 D06S52 332.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71
D06S52.1 D06S124 335.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71
D06S124.1 D06S125 225.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71
D06S125.1 D06S129 347.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71
D06S129.1 D06S127 345.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71
D06S127.1 D06S126 345.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71
D06S126.1 D06S130 361.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71
D06S130.1 D06S37 365.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71
D06S37.1 D06S36 311.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71
D06S36.1 D06S131 308.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71
D06S131.1 D06S33 308.0 30 1.78 16,503,232 0.49 18,074,625 1,571,393 0.51
D06S33.1 D06S31 308.0 30 1.77 16,503,232 0.49 18,074,625 1,571,393 0.51
D06S31.1 D06S32 355.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71
D06S32.1 D05S82 355.0 30 0.65 16,503,232 0.67 18,074,625 1,571,393 0.71
D05S82.1 D05S83 310.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71
D05S83.1 D05S84 310.0 30 0.65 16,503,232 0.67 18,074,625 1,571,393 0.71
D05S84.1 D05S86 310.0 30 0.65 16,523,232 0.66 18,094,625 1,571,393 0.71
D05S86.1 D05S95 265.0 30 0.65 16,523,232 0.67 18,094,625 1,571,393 0.71
D05S95.1 D05S94 260.0 30 0.65 16,523,232 0.67 18,094,625 1,571,393 0.71
D05S94.1 D05S93 255.0 33 0.48 16,523,232 0.62 18,094,625 1,571,393 0.66
D05S93.1 D05S61 348.0 33 0.59 16,523,232 0.58 18,094,625 1,571,393 0.62
D05S61.1 D05S62 95.0 33 11.53 16,523,232 0.26 18,094,625 1,571,393 0.27
D05S62.1 D05S63 28.0 33 8.82 16,523,232 0.28 18,094,625 1,571,393 0.29
Max dn/D Max dn/D
0.70 0.75

Note 1. 400,549 gpd avg. (from Central and South Basins) X 1.67 peak factor x 2.0 wet weather peak = 1,337,833 gpd PWWF
Note 2. 69,928 gpd avg. (from North Basin) X 1.67 peak factor x 2.0 wet weather peak = 233,560 gpd PWWF

\\artic\eng\537012\Sewer\2019-10-15 Sewer Addendum\2019-10-15 3Roots SD CCTS#49 Pk Flow Data Added to Yr 2019 WWF .xIs

Comparison



Greg Shields, P.E.
May 15, 2020
3Roots Sewer Study — Addendum 1

3. If any sewer flow monitoring shows that the capacity of the Carroll Canyon Trunk
Sewer is near or has exceeded the Sewer Design Guide maximums, 3Roots shall be

responsible for any required upgrades or mitigation.

The correspondence from the City regarding the above comments along with the City’s sewer
flow modeling results are both attached to this Addendum as Attachment D.

If you have any questions regarding the information or conclusions and recommendations

presented in this Sewer Study Addendum 1 to the December 2018 approved Sewer Study for
the 3Roots project, please do not hesitate to contact the undersigned.

Dexter Wilson Engineering, Inc.

Andrew Oven, P.E.
AOQO:ps

cc: Marina Wusrt, Project Design Consultants

Allegra Parisi, Lennar

Attachments

DEXTER WILSON ENGINEERING, INC. PAGE 8
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3R00TS SEWER FLOW MONITORING STUDY
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PREPARED BY: GEORGE ELARO

REVIEWED BY: JiAjiA HUANG, P.E.

DATE: OCTOBER7,2019

1.0

2.0

3.0

Project Summary

The purpose of this report is to present the results of a sanitary sewer flow
monitoring project conducted by Infrastructure Engineering Corporation (IEC)
within the City of San Diego collection system. Four flow monitors were selected for
the flow monitoring study. The flow monitoring survey period of two weeks from
09/04/19 through 09/19/19. Monitoring results at each site, data collection

methodology, and flow data analysis are further discussed in this report.
Background and Scope

IEC installed four open channel flow monitors to quantify sewer flows from the City’s
service area. Metered flows are analyzed to identify the sewer flow characteristics
and quantify sewer flows. The data provided can be used to determine the capacity of

the Carroll Canyon Trunk line and calculate the d/D of the portions of the pipeline.

Summary of Findings

The four monitoring sites were selected as representative locations within the City’s
collection system to quantify sewer flows from different basins entering into the

system along the Carroll Canyon Trunk.
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Table 1 lists each site together with the location of each access manhole and the

SANITARY SEWER FLOW MONITORING

2019 SEWER FLOW MONITORING

diameter of the connecting upstream pipelines containing the installed monitor.

Table 1 - Flow Meter Monitoring Sites

Manhole g
Monitor ID D Manhole Location Diameter
(inches)
MH203 GO55203 Off.Camlno San.ta Fe. East su_ie on 21.13
Quikrete premises along trail.
Off Camino Santa Fe. In easement near
MH51 F06551 guard shack. Down embankment. 27
Off Camino Santa Fe. Entrance via
MHA47 F06547 locked gate on west side of intersection. 24
Entrance on Fenton Road at Carrol
MH9 F06S9 Road. Access road to cemetery need 27

key.

Table 2 presents a summary of measured flow data. As shown, average and peak flow

events. The peak flow in Table 2, is the weekday/weekend peak flow, whichever is

greater. The d/D for each location is presented using the peak level during the study

over the measured pipe diameter.
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Table 2 Flow Monitoring Data Summary

Step | Mamole | S |Avrete| ek | yrimum
(in.) (mgd) (mgd)
MH203 G05S203 21.13 1.4992 2.584 26.8%
MH51 F06S51 27 4.0965 7.550 51%
MH47 F06S47 24 4.2757 6.675 47.7%
MH9 F06S9 27.25 4.5848 7.193 31.3%
4.0 Equipment and Principles of Operation

4.1 Equipment

Open channel flow for this project was measured with temporary flow meters
atfour locations. The flow meters used by IEC use various depth measurement
and velocity measurement technologies. Each of the technologies will provide
high quality data when properly applied to specific environmental, hydraulic,
and physical conditions. The sensors were mounted on an expandable
stainless-steel ring installed in the sewer pipe, normally upstream from the
manhole invert. The signal from the sensors was transmitted to the monitor

through a communications cable.

IEC carries a variety of flow monitoring technologies for all pipe capacities and
types and are not bound by a specific manufacturer. For this project, IEC

utilized the ADS Triton+ flow monitor at all sites. The flow meters were
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programmed to record the measured flow depth and velocity at 5-minute

intervals.

The flow monitor uses the continuous wave doppler technology to measure
mean velocity. IEC typically uses the ADS Triton+ flow monitor for pipe sizes
<96 inches and continuous wave Doppler technology to measure peak
velocity. The sensor transmits a continuous ultrasonic wave and measures the
frequency shift of returned echoes reflected by air bubbles or particles in the
flow. The 500 KHz Doppler is ideal for applications such as sewer flow
monitoring, I&I[ Studies, combined sewer overflow (CSO) monitoring, and

storm water runoff monitoring.

4.2  Principles of Operation

The area velocity method is one method commonly used for automatically
measuring open channel flow. A Doppler flow meter (area-velocity meter)
operates by emitting into the flow ultrasonic waves of known frequency and
duration from a transmitter located in the channel invert. Suspended particles
and air bubbles in the flow reflect the emitted waves. The sensor receives and
detects the deflected frequencies and processes them to determine the
average velocity.

The area velocity method calculates flow rate by multiplying the area of the
flow by its average velocity. This is often referred to as the continuity equation,
Q = A *V; where Q is flow rate, A is cross-sectional area of pipe, and V is
the velocity. The main advantage of the area velocity method is that it can be
used to measure flow under a wide range of conditions such as open channel,
surcharged, full pipe, submerged and reverse flow. There is no need to
estimate the slope and roughness of the channel, and silt correction allows one

to compensate for debris that accumulates on the bottom of the channel.
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5.0 Data and Report Management

Data Management means responsibility for managing the sewer flow data
results and making this information available to those that have a stake in the
use and management of water and sewer infrastructure information. This
section of the report provides a detailed reporting of the flow meter station
information and flow data provided for each metered location. Flow

monitoring data for each metered location is included in Appendix A.
5.1 Field Investigation Reports

The field investigation reports consist of the temporary flow monitoring
Location Information Summary Form. The Location Information Summary
Form provides three illustrations of the physical location of each flow
monitoring station. Pertinent information relative to pipe details and
observations, instrumentation, technician comments, and hydraulic

conditions are listed.
5.2 Data Summary Sheet

The Data Summary Sheet is provided for a quick overview of the flow
monitoring results at each location. It contains the average, minimum, and
maximum values for depth of flow, velocity, and flow rate over the duration of

the monitoring period.

5.3 Hydrograph Presentation

The Hydrograph is a chart that displays the change of a hydrologic variable
over time. A flow data hydrograph illustrating all metered entities is
presented in combination with the Data Summary Sheet. A graphical time

series presentation of Depth (inches), Average Velocity (ft/s) and Flow Rate
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(gpm or mgd) is provided for each site. The hydrograph is created using 5-
minute averages of the measured data. The stacked axis allows easy visual

identification of the location’s performance.
5.4 Tabular Data Presentation

Tabular Data time series records of Flow Rate (mgd or gpm), Average Velocity
(ft/s) and Depth (inches) are provided as a function of time of day and date.
For all monitoring locations, real-time readings are collected every fifteen-
minutes for each parameter monitored. Hourly averages are then calculated
from these fifteen-minute readings. For example, all discharge measurements
recorded from time period 00:00 through 00:59 for any given day are reported

as an hourly average on each row of the tabular report.

Hourly averages of the metered data are given for each day of monitoring as
well as the average, hourly minimum and maximum and instantaneous
minimum and maximum values. At the bottom of each day’s column are

summary statistics for that day, as follows:

e The “Mean” is the average of all instantaneous readings for that day.

e The “Maximum and Minimum Hourly Means” are the maximum and
minimum hourly averages shown in hours 0 through 24.

e The “Instantaneous Maximum” is the greatest single reading data value
obtained during the day.

e The “Instantaneous Minimum” is the smallest single reading data value
obtained during the day.

5.5 Electronic Data Presentation

Final data reports are produced in electronic formats including all data plots
and photographs. Flow rate, depth, average velocity and temperature data in
5-minute increments are provided in CSV format. The data are identified by

the site ID.
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Appendix A

Flow Monitoring Data



- IEC Flow Monitor
Location Report IEC Crew GE/GW

Project Name 3ROOTS
Site Name:| MH-9 | Monitor Type | ADS Triton + Monitor S/N:| 60560 Manhole #:| MH-9
P Entrance from Fenton Road off Canyon Road. Locked gate GPS Coordinates North NA
Address / Location: ’ -
needs key to access. Walk down trail. GPS Coordinates West NA
Access: Type of Pipe Height 27.25"
System: Pipe Width 27.25"
Walk (Wooded Sanita

09.04.2018"3F 16

ud C

Investigation Data Manhole Data

Date/Time of Investigation: September 4 2019 2:30 pm Manhole Depth: 15'
Site Hydraulics: Very fast, deep flow Manhole Material / Condition: Concrete Poor
' ) Active Connections Yes | Outside 11:00
Upstream Input: (L/S, P/S) DNI Pipe Material / Condition:| Vitrified Clay Pipe Fair

Downstream Manhole: DNI Communication Data

Depth of Flow (Wet Dof): 6.70" +/- IP Address NA

Range (Air Dof): 20.55" +/- Wireless Carrier NA

Peak Velocity: 10.7 fps Modem Type NA

Silt: No Inches Communication Type Serial

Installation Data Backup Distance
Installation Type: Standard Ring and Crank Installation Trunk X
Sensors / Devices: CS4 Combo Lift/Pump Station X
Surcharge Yes WWTP X
Rain Gauge No Other X

Additional Site Information / Comments:

3Roots FM MH9
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Pipe Height: 27.25
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3Roots FM
MHIOPH2\mp1\DFINAL (inches):Dep MHIPH2\mp1\VFINAL (feet/sec):Vel
MHIPH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 27.25

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 8.0 10.2 6500 7.9 102 6442 81 10.0 6578 80 9.6 6.133] 79 9.8 6.157] 7.7 10.1 6.172
10:45 75 100 5872 7.6 101 6.038( 83 102 6.920f 83 99 6.723] 7.7 9.8 5905 7.3 99 5610
11:45 7.3 100 5588 7.4 100 5707 81 10.2 6579| 82 9.8 6562| 74 9.7 5538] 7.1 9.9 5373
12:45 7.1 100 5415 72 99 5461 79 99 6220 80 9.8 6.282| 7.3 9.7 5484 7.1 99 5367
13:45 7.1 100 5357 7.1 99 5383 76 9.6 5778 76 10.0 5988] 7.1 9.6 5236] 6.9 9.9 5207
14:45 6.6 9.8 4815] 6.7 9.7 4894 6.8 9.7 4935 72 96 5284 7.2 100 5554 7.0 95 50701 6.6 9.7 4728
15:45 6.5 9.7 4664| 6.6 98 4734 6.6 9.6 4703 69 94 4962 71 9.8 5291| 6.8 93 4.733] 65 9.7 4615
16:45 6.5 9.7 4665| 6.6 9.7 4731 6.7 9.6 4811 69 94 4877 70 98 5212| 6.7 93 4.657| 6.4 9.7 4544
17:45 6.7 9.7 4873] 68 98 5034 6.7 9.6 4838 69 94 4918 71 99 5400| 6.8 9.4 4789 6.6 9.7 4.677
18:45 71 9.8 5261] 71 9.9 5376] 69 9.8 5044 69 94 4935( 7.2 100 5594 7.1 97 52901 7.1 9.7 5257
19:45 7.6 10.0 5942] 75 10.0 5818 7.0 9.8 5202 70 9.4 4955 7.7 101 6.113| 76 9.7 5825 7.6 9.8 5815
20:45 79 101 6.369| 8.0 102 65201 7.1 9.8 5306| 7.0 94 5029 81 102 6.717| 80 9.9 6.306| 81 10.1 6.547
21:45 7.7 101 6.112] 79 10.2 6.494] 6.8 9.8 5058 7.0 93 4947 80 102 6541 79 98 6.173] 7.8 9.7 6.033
22:45 7.3 9.9 5568] 72 9.9 5481 6.7 9.7 4843 6.8 93 4717 71 9.7 5286| 69 9.6 5033 7.1 9.2 5056
23:45 6.2 95 4259| 6.2 95 4312 63 94 425| 65 89 4279 64 93 4.347| 6.2 9.0 4080 6.2 84 3.769
0:45 55 88 3.289| 54 87 3218 58 9.0 3626 57 84 3380 54 87 3202 55 86 3.228/ 54 75 2.766
1:45 46 81 2392| 47 81 24131 49 83 2704 51 79 2665 47 81 2457| 47 80 2398 46 7.3 2125
2:45 43 7.6 2008| 44 7.7 2086 45 7.8 2216 47 75 2240 44 76 2059| 42 74 1889 43 7.2 1.887
3:45 42 75 1903| 42 7.6 1974 42 74 1897 43 7.1 1862 41 75 1878| 40 7.2 1756 41 7.1 1.756
4:45 42 76 1951| 42 75 19101 40 73 1760 42 69 1.760( 42 75 1.924| 40 72 1718 41 7.1 1778
5:45 49 82 259| 47 81 2459 41 73 1816 41 69 1741 49 80 2569| 46 75 2204 47 75 2297
6:45 6.7 95 4719 6.2 9.2 4222 47 78 2338 45 72 2013 66 9.2 4519| 6.3 93 4275 63 93 4359
7:45 84 102 6.930| 8.1 10.1 6.623] 58 88 3619 55 81 3.076 82 10.1 6.747( 81 10.0 6.500| 8.0 10.1 6.456
8:45 82 102 6.822| 81 103 6.765| 7.2 9.7 5418 69 9.1 4766 82 9.8 6520( 80 10.1 6490 7.9 103 6.474
Total 3.414 4.742 4.309 4.353 4.984 4.614 4.528
Average 6.4 9.2 4469 6.6 94 4742 62 92 4309 64 88 4353 6.8 94 4984| 66 9.1 4614 65 9.1 4528
Min Time | 4:45 320 4:45|5:05 5.00 5:00( 5:10 5:30 5:10| 545 6:15 6:05(4:55 4:20 4:50(4:50 5:10 5:00( 4:00 4:20 4:00
Min Val 40 73 1758| 41 74 18221 40 72 1739 41 68 169 41 74 1823| 39 70 1628 4.0 7.0 1678
Max Time |8:30 9:00 8:30|8:10 9:00 9:00{10:05 10:20 9:45|11:20 11:10 11:15(8:30 21:40 8:30(8:20 8:20 8:20| 21:40 9:00 21:30
Max Val 85 10.3 7.114| 83 105 6.899] 80 103 6591 84 103 7.039( 84 103 7.078| 8.2 10.2 6.811| 8.2 104 6.708
Week Avg 6.5 9.2 4575
WeekTotal 30.94
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3Roots FM
MHIOPH2\mp1\DFINAL (inches):Dep MHIPH2\mp1\VFINAL (feet/sec):Vel
MHIPH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 27.25

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 7.6 10.1 6.047] 7.8 102 6.250] 7.9 10.2 6.413( 80 100 6414 80 9.7 6.192| 79 102 6.397 7.8 10.1 6.248
10:45 73 99 5601] 74 100 5717 76 10.1 6.074f 81 102 6.609( 82 99 6555 7.6 10.3 6.161| 7.5 10.0 5.831
11:45 71 99 5316] 7.2 100 5485 7.3 10.0 5651 7.9 102 6442 81 99 6.445| 7.3 10.2 5815 7.1 10.0 5.409
12:45 70 99 5238| 7.1 10.0 5365 7.2 99 5455 7.8 99 6.166( 7.8 9.8 6.104| 7.2 10.1 5600 7.0 10.0 5.302
13:45 6.9 99 5187] 68 9.9 5050] 71 99 5343 76 9.6 5737 75 100 5.808| 7.0 10.0 5354 69 9.9 5.160
14:45 6.6 9.8 4.845] 6.7 9.7 4855 6.8 9.7 5001 7.2 95 5323 7.2 10.1 5567| 6.8 9.6 4939| 6.7 9.8 4.940
15:45 6.4 9.8 4563| 65 9.7 4661 66 9.6 4666| 69 94 4928( 7.1 99 5312| 6.7 9.4 4670 66 9.8 4.79%6
16:45 64 9.8 4607| 65 9.7 4663 66 9.6 4674 67 94 4716 7.0 98 5235 6.8 9.2 4678 66 9.7 4.763
17:45 6.6 10.1 4964| 6.7 9.8 4910] 6.7 9.6 4806 6.7 94 4717 72 99 5511| 69 95 4926 6.8 9.7 4.950
18:45 7.1 102 5504] 7.0 99 5215 6.8 9.7 4970 6.7 94 4692 7.3 101 5679 7.1 96 5234 70 9.8 5187
19:45 75 103 6.009] 74 100 5729 70 9.8 5200 6.7 94 4639 7.7 101 6.207| 7.8 99 6.127] 7.6 9.8 5.858
20:45 78 102 6.345| 7.8 10.2 6.362| 7.1 9.8 5311| 7.0 94 4941 80 102 6568 81 9.9 6.509| 8.1 10.1 6.529
21:45 7.7 101 6.139] 7.6 10.2 6.090] 6.9 9.8 5077 6.7 93 4.657 7.8 102 6.302| 79 9.8 6.209] 7.8 9.8 6.091
22:45 70 9.7 5164] 71 99 5362 6.7 9.7 4858 65 92 4422 70 98 5269 70 95 50721 7.0 9.3 4902
23:45 6.0 94 4.041) 62 95 4237] 62 94 4211 61 89 3910( 63 9.4 4285 63 9.0 4125 6.2 8.6 3.869
0:45 53 88 3156| 53 87 3123 56 9.0 3502| 57 84 3337 54 88 3.223| 53 87 3145 53 75 2.691
1:45 45 81 2292] 46 81 2370] 49 83 2683 49 79 2519 47 78 2394| 47 81 2401| 47 7.3 2163
2:45 41 7.6 1890] 42 7.7 1991 45 7.8 2191 45 75 2147 43 74 1962| 43 7.4 1921 43 7.1 1885
3:45 38 75 1685 40 7.6 1813] 42 74 188 42 74 1866 41 73 1.809| 41 7.3 1784 40 7.0 1.693
4:45 38 7.6 1705] 40 75 1760 40 73 1729 40 73 1732 41 73 1837 41 75 1850 41 7.1 1779
5:45 47 82 2468] 46 81 2357] 41 73 1825 40 7.3 1756 48 7.4 2332 48 7.6 2347 48 7.6 2371
6:45 6.3 95 4341] 62 92 4192 45 7.8 2200 43 7.4 1989 64 92 4325 64 93 4429| 65 9.4 4554
7:45 81 102 6.583] 80 10.1 6.522| 57 88 3503 54 81 3.003 82 10.2 6.802| 82 10.1 6.711| 8.2 10.2 6.737
8:45 80 10.2 6544 81 103 6.720| 7.2 9.7 5367| 6.8 9.1 4699 83 103 6.928/ 8.1 10.1 6.585| 8.0 10.3 6.652
Total 4593 4.617 4.275 4.223 4.944 4.708 4.598
Average 6.4 94 4593] 64 94 4617 6.2 9.2 4275 63 89 4223 6.8 94 4944| 6.6 93 4708 65 9.2 4598
Min Time |4:35 3:20 4:35/4:50 500 455|540 530 540 540 6:15 6:15|4.05 425 3:55(4:35 345 3:50|4:15 3:55 4:15
Min Val 38 7.3 1623] 39 74 1689 39 7.2 1700 39 7.2 169 41 7.2 1.782| 40 7.1 1756 40 6.9 1.628
Max Time | 8:25 19:50 8:05/8:20 9:00 9:00]9:55 10:20 9:45| 11:30 11:10 11:30( 8:40 9:25 8:30|8:20 11:10 8:20{ 8:40 9:00 8:40
Max Val 8.2 103 6.792] 8.2 105 6.871| 80 103 6.560( 81 103 6.743( 84 104 7.078| 85 104 7.193| 84 10.4 7.085
Week Avg 65 9.2 4.565
WeekTotal 31.96
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3Roots FM

MHIOPH2\mp1\DFINAL (inches):Dep MHIPH2\mp1\VFINAL (feet/sec):Vel
MHIPH2\mp1\QFINAL (MGD - Total MG):Flow

Pipe Height: 27.25

Wednesday Thursday
9/18/2019 9/19/2019
Dep Vel Flow Dep Vel Flow
9:45 7.7 101 79 101 6.797
10:45 75 100 6.177] 74 99 6.312
11:45 72 99 5812 71 9.8 5.691
12:45 6.9 100 5462| 69 9.8 5370
13:45 6.9 9.9 5243 5.159
14:45 6.7 9.8 5130
1545 6.6 9.8 4.931
16:45 6.6 9.9 4.801
17:45 6.8 10.1 4.863
18:45 7.0 10.2 5111
19:45 7.6 10.3 5493
20:45 79 102 6.172
21:45 7.7 10.1 6.489
22:45 70 9.8 6.171
23:45 6.2 8.7 5210
0:45 54 74 3928
1:45 47 74 2716
2:45 43 72 2227
3:45 40 7.2 1892
4:45 42 7.2 1742
5:45 47 74 1819
6:45 6.4 8.7 2245
7:45 8.2 10.1 4.143
8:45 83 10.1 6.638
Total 4.634 0.760
Average 6.5 9.2 4634 74 9.9 5758
Min Time | 4:25 4.05 4:15|12:45 12:10 12:45
Min Val 40 7.1 1701 69 9.8 5.090
Max Time |8:25 840 840| 9:45 10:05 9:45
Max Val 85 104 7.153] 81 10.1 6.641
Week Avg 6.6 9.3 4768
WeekTotal 5.430




- IEC Flow Monitor
Location Report IEC Crew GE/GW

Project Name 3Roots FM
Site Name:| MH-47 | Monitor Type | ADS Triton + Monitor S/N: | 61856 Manhole #:| MH-47
P Entrance from Camino Santa Fe Road. Access road has GPS Coordinates North NA
Address / Location: locked gate. Need code. GPS Coordinates West NA
Access: Type of Pipe Height 24"
System: Pipe Width 24"
Drive Sanital

Investigation Data Manhole Data

Date/Time of Investigation: September 4 2019 12:55 pm Manhole Depth: 27"

Site Hydraulics: Manhole Material / Condition: Concrete Poor
Very fast,deep flow. - -
Active Connections No [
Upstream Input: (L/S, P/S) DNI Pipe Material / Condition:| Vitrified Clay Pipe Fair
Downstream Manhole: DNI Communication Data

Depth of Flow (Wet Dof): 8.00" +/- IP Address NA

Range (Air Dof): 16.00" +/- Wireless Carrier NA

Peak Velocity: 8,70 fps Modem Type NA

Silt: No Inches Communication Type Serial

109.04.2019 14:08

Installation Data Backup Distance
Installation Type: Standard Ring and Crank Installation Trunk X
Sensors / Devices: CS4 Combo Lift/Pump Station X
Surcharge No WWTP X
Rain Gauge No Other X

Additional Site Information / Comments:

3Roots FM MH47



Infrastructure Engineering Corporation

Pipe Height: 24.00
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Infrastructure Engineering Corporation
Pipe Height: 24.00
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Infrastructure Engineering Corporation

Pipe Height: 24.00
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Infrastructure Engineering Corporation

3Roots FM
MH47PH2\mp1\DFINAL (inches):Dep MH47PH2\mp1\VFINAL (feet/sec):Vel
MH47PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 24.00

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 9.1 82 5770] 86 85 5593 88 86 5841 94 81 5949 93 7.7 5621 9.1 7.9 5518
10:45 86 80 5183| 84 84 5370 89 87 5937 99 82 6445 91 76 5371 86 7.8 5.098
1145 83 79 4982 81 83 5008 89 86 5843 97 81 6180 89 7.6 5169| 84 7.7 4895
12:45 77 83 4682| 82 7.8 4843 80 83 4938 88 85 5785 94 79 5817 88 7.6 5155 84 7.7 4.89%5
13:45 77 82 4646| 81 7.8 47471 79 82 4799 86 83 5461| 91 79 5527 87 75 4999| 82 7.6 4721
14:45 75 81 4365 79 7.7 4502 76 81 4479 83 82 5101 88 7.7 5176] 85 75 4.837| 81 7.6 4558
15:45 75 81 4403] 78 7.7 4397 75 80 4383 81 81 4849 86 75 4941 82 75 4608| 80 7.6 4.464
16:45 75 80 4347 78 7.8 4484 7.7 81 4532 81 80 4794 86 75 4909 82 7.6 4640 79 75 4382
17:45 78 81 4647| 80 7.8 4661 7.7 82 4607( 80 80 4721| 88 7.6 5154 82 7.6 4660| 80 7.7 4537
18:45 80 83 4950] 83 80 5015 78 83 4780 81 80 4813 89 76 5250 86 7.8 5133| 84 7.9 5003
19:45 85 85 5432| 87 82 5433 80 85 4975 81 80 4881 94 78 5745 9.0 80 5600 9.0 8.1 5642
20:45 87 86 5746| 9.2 84 6.051| 80 85 5054 82 80 4960 98 79 6161 94 81 6.003] 95 8.3 6.164
21:45 87 85 5681] 91 84 5859 78 84 4784 81 80 4783 95 79 5930 94 80 5948| 9.1 82 5792
22:45 82 83 5101] 83 81 5027 76 83 4576 7.9 79 4588 87 75 4996 85 7.7 4939| 85 7.9 5.099
23:45 72 78 3984| 74 76 4046 70 79 3.928( 74 75 4035 78 69 3966 7.6 7.3 4.006| 75 7.4 4.008
0:45 63 7.0 3024| 64 6.8 2958 64 75 3265 67 7.0 3264 68 6.3 3003 67 6.7 3.082| 65 6.9 3.073
1:45 56 6.2 2266| 57 6.2 2299 57 6.7 2504 61 63 2608 57 56 2100 56 59 2164| 57 6.1 2.280
2:45 51 58 1829] 52 58 1877 52 6.1 1982 55 58 2025 53 53 1.784] 50 56 1732 52 57 1841
3:45 49 56 1661 50 57 1.730] 49 58 1.719( 49 54 1613 51 50 1580 4.8 54 1548| 49 56 1.693
4:45 51 57 1782| 50 58 1777 47 56 1579 49 54 1608 52 52 1704 49 55 1618| 50 57 1.736
5:45 6.1 6.6 2673] 57 65 2408] 49 58 1715 49 53 1556 63 59 2542 59 6.2 2448| 6.1 6.4 2610
6:45 80 7.8 4623] 73 78 4161| 56 64 2343 55 57 1988 83 7.2 4503 78 7.4 4247 79 76 4425
7:45 96 84 6415 90 85 5944| 68 75 3571 69 6.8 3285 98 7.8 6078 95 81 6.027| 95 8.1 6.024
8:45 94 83 6.141| 88 86 5759 83 83 5180 83 7.7 4797 97 78 6035 94 7.9 5836 92 81 5815
Total 3.618 4.330 3.986 4131 4.645 4.391 4.345
Average 74 76 4202 76 75 4330 71 7.7 3986 74 74 4131 83 7.2 4645 79 72 4391 78 74 4345
Min Time | 4:35 4:15 4:35]4:55 4:35 4:55]5:00 6:05 5:40| 6:10 550 6:10( 4:40 345 3:55| 440 4:05 4:40|4:.00 5:15 4:00
Min Val 48 54 1544] 48 55 1629| 46 55 1528 48 51 1504 51 49 1554 4.6 53 1455| 48 55 1582
Max Time | 8:40 21:05 8:00]9:45 9:25 8:10]9:40 10:10 9:40|11:00 10:30 11:10{ 11:10 11:00 11:00] 21:55 7:50 22:00| 8:30 21:15 21:15
Max Val 97 88 6479] 95 87 6.217| 88 87 5753 89 88 6.016f 100 83 6.648] 9.7 82 6.240| 9.7 84 6.361
Week Avg 76 74 4292
WeekTotal 29.45




Infrastructure Engineering Corporation

3Roots FM
MH47PH2\mp1\DFINAL (inches):Dep MH47PH2\mp1\VFINAL (feet/sec):Vel
MH47PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 24.00

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 89 80 5415 9.0 80 5535] 9.1 81 5722] 94 82 6.007] 94 82 6.077| 87 83 5561 85 85 5526
10:45 85 7.9 5074 86 79 5123| 87 80 5351 97 84 6427 96 84 6.398| 83 82 51771 82 83 5074
11:45 83 7.8 4.834| 85 7.8 4981| 85 7.9 5093 94 83 6.135| 93 83 6.085( 81 82 4986 7.9 82 4815
12:45 82 7.8 4815 83 7.8 4871| 84 7.8 4994 90 82 5770 90 82 5694| 80 8.2 4849 79 82 4732
13:45 82 7.8 47771 81 7.7 4633] 83 7.8 4900] 88 81 5453] 86 81 5338| 79 82 4748 7.7 81 4542
14:45 79 7.7 4464 80 7.6 4555 81 7.6 4569 85 79 5056 84 80 5050 76 80 4469 75 8.0 4.359
15:45 78 7.6 4293| 78 7.6 4379 79 7.6 4436 82 78 4819 83 80 4.989| 75 80 4331 74 80 4271
16:45 78 76 4377 79 7.7 4465| 79 7.7 4481 81 78 4727 83 79 4931| 76 81 4478 75 7.9 4.307
17:45 80 7.7 4599| 80 7.8 4640 79 7.7 45271 81 78 4718 85 80 5128| 7.8 82 4705 7.7 81 4534
18:45 84 79 4994 83 79 4923| 82 79 4848 81 78 4665 85 80 5178 81 83 4998 80 82 4874
19:45 88 81 5492| 87 81 5394 83 7.9 4930 81 7.8 4684 90 83 5742| 86 8.6 5633 85 85 5469
20:45 93 82 5960 91 82 5788 83 7.9 4949 83 7.8 4892 92 83 5977 88 87 5865 89 8.7 5926
21:45 9.0 81 5651] 9.0 80 5524] 82 79 4834 81 78 4716 89 82 5646| 86 86 5691 87 85 5642
22:45 83 7.9 4877 84 78 4955 80 7.8 4620 79 7.7 4502 82 80 4911 79 83 4828 79 82 4765
23:45 73 74 38771 75 74 3984 75 75 4050 74 75 3954 72 7.6 3914 69 7.8 3.755] 69 7.6 3.700
0:45 64 69 3.001| 65 6.7 2990 6.7 7.0 3.277| 67 7.0 3295 64 69 2992 61 7.1 2.882| 63 6.9 2936
1:45 56 6.1 2195| 57 6.1 2257] 6.1 65 2654 6.1 64 2635 56 6.2 2271 54 63 2178 55 6.0 2115
2:45 49 56 1643] 51 56 1757 54 59 2017 55 59 2066 50 57 1.746| 49 58 17521 50 57 1.779
3:45 46 54 1448] 48 54 1546] 49 56 1653] 49 55 1644 47 55 1569| 48 57 1646 46 55 1524
4:45 47 54 1519] 49 55 1608] 47 54 1534 48 54 1541 48 56 1634 49 58 1695 49 57 1702
5:45 6.1 65 2634] 59 6.2 2432] 50 57 1751] 48 54 1565 6.0 65 2556 58 6.6 2508 6.0 6.5 2.565
6:45 78 7.6 4358] 79 74 4307 56 6.0 2167 54 58 1971 7.6 7.6 4259| 76 79 43471 76 7.7 4.268
7:45 96 81 6179 95 80 6.017| 72 7.2 3.685| 69 69 3.329] 94 84 6.192] 90 8.6 5969 9.2 84 6.037
8:45 94 81 6.035| 95 81 6.044| 86 7.9 5161 84 7.8 4940 92 85 6.118| 88 8.6 5778 90 82 5751
Total 4271 4.280 4.009 4.146 4.600 4.285 4.217
Average 77 74 4271 77 73 4280 74 7.3 4009 75 73 4146 79 7.6 4600 74 7.7 4285 74 1.7 4217
Min Time | 4:25 4.00 4:25|4:40 4:25 4:3015:30 530 5:30| 6:10 6:10 6:10] 500 4:.00 4:00(4:25 4:25 4:25[4:05 345 3:50
Min Val 45 52 1410| 47 53 1495] 47 51 14321 47 52 1446 47 53 1494| 47 56 1571 45 54 1440
Max Time |8:05 815 8:05|8:20 20:55 8:25]9:50 9:55 9:55|11:20 11:00 11:00] 11:10 10:50 10:50( 8:15 8:20 8:20 8:10 21:40 8:15
Max Val 100 83 6.573] 9.7 82 6.154| 94 82 6.056) 98 86 6.675| 9.7 85 6.567] 91 88 6.183| 94 8.7 6.187
Week Avg 76 75 4258
WeekTotal 29.81




Infrastructure Engineering Corporation
3Roots FM

MH47PH2\mp1\DFINAL (inches):Dep MH47PH2\mp1\VFINAL (feet/sec):Vel
MH47PH2\mp1\QFINAL (MGD - Total MG):Flow

Pipe Height: 24.00

Wednesday Thursday
9/18/2019 9/19/2019
Dep Vel Flow Dep Vel Flow
9:45 87 82 9.2 7.7 5933
10:45 84 80 5422 89 7.6 5520
11:45 82 80 5106 5.192
12:45 80 7.8 4883
13:45 79 7.8 4649
14:45 77 1.7 4581
15:45 76 7.7 4350
16:45 77 1.8 4247
17:45 79 78 4354
18:45 82 79 4516
19:45 88 81 4835
20:45 9.1 82 5468
21:45 89 7.9 579%
22:45 83 7.7 5423
23:45 74 72 4814
0:45 66 6.6 3.845
1:45 56 5.8 2981
2:45 51 54 2109
345 49 53 1698
4:45 51 54 1544
5:45 6.0 6.0 1.697
6:45 79 75 2428
7:45 9.6 80 4372
8:45 96 7.8 6.040
Total 4212 0.374
Average 76 73 4212] 91 7.7 5388
Min Time |[4:15 4:15 4:15|10:45 10:40 10:45
Min Val 48 51 1471 87 75 4943
Max Time |8:20 10:35 8:20] 9:45 10:10 9:50
Max Val 98 82 6418] 95 7.8 5802
Week Avg 77 1.3 429
WeekTotal 4,622




Investigation Data

- IE FlOW Monbor
Location Report IEC Crew GE/GW
Project Name 3Roots FM
Site Name:| MH-51 | Monitor Type | ADS Triton + Monitor S/N:| 64699 Manhole #:| MH-51
P Off Camino Santa Fe, in easement neer guard shack. Down GPS Coordinates North NA
Address / Location: embankment. GPS Coordinates West NA
Access: Type of Pipe Height 27.00"
System: Pipe Width 27.00"
Drive Sanita

Manhole Data

Date/Time of Investigation: September 4 2019 10:10 am Manhole Depth: 24
Site Hydraulics: Manhole Material / Condition: Concrete Poor
Fast, deep flow. - -
Active Connections No [
Upstream Input: (L/S, P/S) DNI Pipe Material / Condition:| Vitrified Clay Pipe Fair
Downstream Manhole: DNI Communication Data
Depth of Flow (Wet Dof): 9.86" +/- IP Address NA
Range (Air Dof): 17.14" +/- Wireless Carrier NA
Peak Velocity: 7 fps Modem Type NA
Silt: No Inches Communication Type Serial

Installation Data Backup Distance
Installation Type: Standard Ring and Crank Installation Trunk X
Sensors / Devices: CS4 Combo Lift/Pump Station X
Surcharge No WWTP X
Rain Gauge No Other X

Additional Site Information / Comments:

3Roots FM MH51



Infrastructure Engineering Corporation

Pipe Height: 27.00
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Infrastructure Engineering Corporation

Pipe Height: 27.00
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Infrastructure Engineering Corporation

Pipe Height: 27.00
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Infrastructure Engineerinng Corporation

3Roots FM
MH51PH2\mp1\DFINAL (inches):Dep MH51PH2\mp1\VFINAL (feet/sec):Vel
MH51PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 27.00

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 9.7 55 4614|107 5.7 5463| 89 6.2 4633] 86 6.7 4682] 91 65 4957 9.7 59 4893[111 50 4.962
10:45 98 56 4.675] 96 56 4.634] 85 6.1 4270| 88 6.7 4876 91 6.6 5018] 9.6 58 4733|105 50 4601
11:45 9.6 5.6 4591| 9.2 57 4383] 80 6.1 3907| 84 6.7 4538] 91 65 4960 93 57 4.464(102 50 4.455
12:45 97 55 4584 9.0 57 4261 79 6.1 3798 81 6.6 4.292| 92 64 4989 91 5.6 4331|102 50 4431
13:45 10.2 52 4594 89 56 4.137| 7.7 6.0 3.601] 80 65 4.145| 91 6.2 4753] 9.0 56 4227 99 50 4.266
14:45 100 5.0 4303] 87 54 3873 74 59 3418] 81 64 4168| 85 6.1 4257 89 55 4.085| 97 51 4224
15:45 99 50 4280 87 54 3861 74 59 3367| 80 6.3 4.056| 82 6.1 4013| 88 54 3905 9.7 50 4.133
16:45 101 51 4462| 89 54 3982 74 60 3462 81 63 4.053] 82 6.0 3.977| 88 54 3936| 9.7 50 4.207
17:45 105 52 4783 94 55 4391 78 6.2 3819 81 63 4.069| 85 6.1 4181] 9.2 56 4305|101 50 4391
18:45 108 55 5.265| 9.7 57 4723| 81 6.3 4.035| 81 6.3 4102| 86 6.1 4325 97 57 4734|107 50 4712
19:45 11.1 58 5.752]10.3 5.8 5.255| 80 6.4 4121 82 6.4 4.207| 94 6.3 4990 104 58 5334|114 50 5236
20:45 124 57 65711105 6.0 55201 79 6.4 4.044] 82 6.3 4.165 97 6.4 5338] 113 59 6.065|120 51 5649
21:45 126 55 6.457[103 6.0 5373| 7.8 65 3999 82 6.3 4.185 94 6.2 5006] 125 56 6573|121 50 5596
22:45 111 52 5199| 9.7 57 4757 7.7 64 3869 79 6.2 3.908| 88 59 4.255| 10.7 51 4.852|11.8 49 5277
23:45 9.3 50 3.946| 87 53 3838| 72 6.0 3297 72 59 3272| 79 54 3356| 9.1 5.0 3.846|10.0 4.7 4.046
0:45 83 4.6 3.069| 79 47 2973| 64 56 2594 66 54 2624 75 49 2866 83 45 2993 85 41 2854
1:45 72 41 2242] 68 44 22331 55 51 1929] 59 50 2046| 6.6 44 2126] 71 39 2113 74 36 2107
2:45 6.3 39 1764] 63 4.1 1885] 51 49 1682 55 4.8 1806 64 4.1 1891 6.6 35 1684 69 34 1742
3:45 64 3.6 1675 6.0 39 1667| 48 4.7 1470 54 44 1589| 59 3.8 1574 6.1 33 1448 6.7 3.3 1.602
4:45 6.4 3.7 1736 59 39 1651| 46 4.6 1337 55 42 1593] 62 39 1724 62 34 1514 67 33 1653
5:45 75 41 2419| 6.8 45 2310| 48 47 1448] 54 42 1516| 72 44 2484 76 39 2363 7.7 38 2279
6:45 104 5.0 4595| 87 55 3954| 55 50 1.885| 6.2 4.6 2.081] 89 54 4041] 100 5.0 4.306|10.7 4.6 4.366
7:45 134 55 7.013| 9.7 6.2 5114| 69 58 2998 70 53 2.836| 98 6.1 5131| 120 51 5565/13.0 4.8 5887
8:45 127 56 6.650] 9.4 6.3 5.015| 80 65 4191 83 6.1 4.142| 97 6.1 5050 115 50 5287|125 4.8 5635
Total 4.257 3.969 3216 3.456 3.969 4.065 4.096
Average 98 50 4378] 88 53 3969] 71 58 3216 74 58 3456 84 57 3969] 9.2 51 4065(100 4.6 4.096
Min Time | 4:10 4:15 4:15|5:10 4:20 4:55]5:40 6:00 6:00] 3:50 5:40 5:40(4:35 4.00 4:00{ 4:45 355 4:20]4:00 4:05 4.05
Min Val 6.2 34 1554| 58 38 1573] 45 45 1299] 52 41 1464] 59 3.6 1516] 60 32 1362 65 31 1471
Max Time |8:15 9:40 8:20| 9:45 9:00 9:45]9:55 9:40 9:55| 9:40 12:20 10:55( 8:00 11:05 21:50| 22:00 9:55 22:00| 7:55 20:50 7:55
Max Val 13.7 6.0 7276|114 6.4 6.073| 9.2 6.7 49001 9.1 6.8 5.055| 99 6.6 5456| 132 6.0 7.270|13.8 53 6.292
Week Avg 87 53 3877
WeekTotal 27.03




Infrastructure Engineerinng Corporation

3Roots FM
MH51PH2\mp1\DFINAL (inches):Dep MH51PH2\mp1\VFINAL (feet/sec):Vel
MH51PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 27.00

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 116 48 5.023]124 50 5695|113 53 5437] 118 53 5752] 118 53 5.682| 114 55 5617/10.2 6.2 5513
10:45 113 47 4756|115 49 5076|112 54 5412 120 53 5852| 122 54 6.079| 11.2 54 5433] 95 6.0 4.829
11:45 111 48 4763|114 48 4937|1108 53 5078] 11.7 52 5580| 119 53 5758| 109 53 5199] 91 59 4531
12:45 110 47 4608)11.3 47 4815105 53 4890 114 53 5410] 114 53 5456| 10.6 5.2 4906 9.1 59 4.448
13:45 109 48 4627|113 48 4916|103 53 4710] 113 53 5423] 113 53 5367| 103 53 4.781| 89 58 4.274
14:45 104 46 4214|1112 48 4864|101 52 4538 113 52 5261| 111 52 5205 98 52 4.375| 88 57 4.149
15:45 103 46 41711109 49 4734|1101 52 4556| 112 52 5170] 11.0 52 5109 9.6 52 4.273] 88 57 4.109
16:45 105 46 42741111 49 4825/10.2 53 4671] 111 52 5122] 110 53 5207 9.8 53 4435| 89 57 4214
17:45 110 47 4622|113 5.0 5105|103 53 4739] 110 52 5160] 11.2 53 5351| 103 53 4.798] 9.2 58 4.492
18:45 114 48 4973|1113 51 5228|106 53 4976 110 52 5158] 11.3 53 5423] 11.2 55 5587 95 6.0 4.829
19:45 125 49 5749|117 53 5661|11.0 54 5271] 111 53 5242 115 54 5587| 122 58 6.530/104 6.1 5638
20:45 133 49 6.186|121 52 5866|109 53 5200 112 53 5356 117 54 5731 132 59 7.394]108 6.3 6.081
21:45 125 48 5613]120 52 5711|1109 53 5129| 109 53 5150| 114 54 5523| 125 58 6.713/10.6 6.2 5.823
22:45 11.0 47 4649|117 50 5369|106 53 4.921| 107 52 4938] 109 53 5139] 109 55 5357] 96 59 4.860
23:45 9.7 45 3.774(102 47 4177 99 51 4.338| 105 4.8 4465 99 50 4272 92 51 3.947| 9.1 53 4.043
0:45 87 40 2917 84 41 2811| 90 4.4 3310 88 44 3178 83 42 2830 7.9 4.6 2874 7.7 47 2.837
1:45 73 36 2026 74 36 2075 76 41 2416 7.8 4.0 2471 72 39 2132 71 41 2227 68 42 2161
2:45 66 32 1564 66 34 1679 70 38 2012 72 36 1966 66 35 1686 61 3.8 1.661] 6.2 39 1733
3:45 6.2 32 1408 64 34 1570 65 35 1.653] 6.3 34 1551 6.1 33 1448 6.0 38 1.601| 58 3.7 1.528
4:45 6.4 31 1453 65 34 1610/ 62 33 1469 62 33 1480 63 34 1558 61 38 1636] 6.1 3.8 1.655
5:45 79 37 2343 75 37 2204 65 35 1646 6.3 3.4 1552 74 39 2269 75 42 2464 72 44 2425
6:45 104 44 40411108 46 4419 74 38 21761 7.2 3.6 1.993] 103 49 4468] 101 52 4544] 99 54 4680
7:45 133 48 6.074]124 51 5926| 99 45 3857 9.2 43 3.355| 11.7 52 5605 11.0 6.1 6.017/10.8 6.2 5973
8:45 133 50 6.279]1115 53 5477|114 53 5458| 114 52 5324 119 55 6.024| 10.7 6.2 5870105 6.2 5775
Total 4171 4.365 4.078 4.246 4.538 4510 4.192
Average 104 44 41711104 46 4365 96 48 4078 99 47 4246] 102 49 4538] 98 51 4510| 89 55 4192
Min Time 4:25 455 420425 425 4:25(540 450 5:35| 5:10 5:10 5:10] 4:30 4:.05 4:30 3:40 415 4:15[3:55 4.05 4:05
Min Val 6.1 30 1347 64 32 1500/ 61 32 1427 61 32 1390 6.0 32 1369 60 36 1525| 58 3.7 1.503
Max Time |20:35 20:45 20:35| 7:50 20:40 7:55[9:40 11:35 9:40(11:20 10:10 10:55| 11:.00 11:25 9:15( 21:35 8:35 21:20| 7:15 8:30 21:20
Max Val 138 51 67421130 55 6480|119 55 5753| 121 56 6.069] 123 57 6.317| 135 6.3 7.550|11.2 6.4 6.177
Week Avg 9.9 4.9 4300
WeekTotal 30.10




MH51PH2\mp1\DFINAL (inches):Dep
MH51PH2\mp1\QFINAL (MGD - Total MG):Flow

Wednesday Thursday
9/18/2019 9/19/2019
Dep Vel Flow Dep Vel Flow
9:45 100 6.1 105 6.1 6.213
10:45 94 6.0 5312 5.657
11:45 91 59 4744
12:45 90 59 4539
13:45 88 5.8 4383
14:45 85 5.7 4.266
15:45 84 5.7 3987
16:45 85 58 3918
17:45 89 59 399%
18:45 93 6.0 4320
19:45 102 6.2 4.747
20:45 108 6.3 5481
21:45 106 6.1 6.005
22:45 95 59 5719
23:45 9.0 52 4783
0:45 78 46 3.904
1:45 6.9 4.2 2864
2:45 6.3 3.9 2165
3:45 6.0 3.7 1781
4:45 6.1 38 1570
5:45 74 43 1653
6:45 104 52 2483
7:45 115 6.0 4.806
8:45 112 6.2 6.285
Total 4.164 0.157
Average 89 54 4.164] 105 6.1 5657
Min Time |3:55 4:30 4:30]10:20 9:50 10:20
Min Val 59 3.6 1545] 103 6.1 5.502
Max Time | 7:40 21:20 8:20] 9:45 9:45 9:45
Max Val 119 6.3 6.697|] 108 6.2 5.899
Week Avg 9.0 55 4213
WeekTotal 4.359

Infrastructure Engineerinng Corporation

3Roots FM

MH51PH2\mp1\VFINAL (feet/sec):Vel

Pipe Height: 27.00



Flow Monitor

Location Report IEC Crew GE/GW
Project Name 3Roots FM
Site Name:| MH-203 Monitor Type | ADS Triton + Monitor S/N:| 61557 Manhole #:| MH-203
_— Off Camino Santa Fe, east side entrance. On Quikrete GPS Coordinates North NA
Address / Location: premises along trail. GPS Coordinates West NA
Access: Type of Pipe Height 21.13"
System: Pipe Width 21.13"

Investigation Data

Manhole Data

Date/Time of Investigation: September 4 2019 8:30 am Manhole Depth: 25'
Site Hydraulics: Manhole Material / Condition: Concrete Poor
Very fast, smooth flow. - -
Active Connections No [
Upstream Input: (L/S, P/S) DNI Pipe Material / Condition:| Vitrified Clay Pipe Fair
Downstream Manhole: DNI Communication Data
Depth of Flow (Wet Dof): 4.81" +/- IP Address NA
Range (Air Dof): 16.32" +/- Wireless Carrier NA
Peak Velocity: 7.93 fps Modem Type NA
Silt: No Inches Communication Type Serial

Installation Data Backup Distance
Installation Type: Standard Ring and Crank Installation Trunk X
Sensors / Devices: CS4 Combo Lift/Pump Station X
Surcharge Yes WWTP X
Rain Gauge No Other X

Additional Site Information / Comments:

3Roots FM MH203



Infrastructure Engineering Corporation
Pipe Height: 21.13

I —
MH203PH2\mp1\DFINAL MH203PH2\mp1\QFINAL
[ ] —

MH203PH2\mp1\VFINAL MH203PH2\mp1\WATERTEMP_1 3

5.0 W“ N\/\ ‘ 9
— 2

LT

=

[
(aON) Lmol4

2.5
+ 1

Depth1 (in)

8 L “ ﬁ i | M :
“r“‘u\ﬂ“\ \ M | 1 M \“”ﬁ i n
I M ‘ \“,‘j\w ‘v H” I\ M‘ \ ! (/ | N U\‘vﬂ \ il
c‘ukw M ” ‘N ML \ ‘\h"\ ‘ \ ’ ‘ KM. " w‘ “ ‘ [ IN \Nf Y‘\" / “\iﬁ N “HT
I AN ll v | - M \ ‘H \‘ Wm “m \ﬂ “L f | W‘WU \ ‘.‘”nm N ‘ ,“W 1 \H_ 83
M Pr‘ b ( ‘ﬂ I ‘H | M ‘ KA ‘ ‘ J" W W‘J ‘ 4 ’H” “ | \ —
—‘;W‘\ ‘ \ r‘ o b I M U ” M | \ i | u "N ] \ ﬂ_ —
A LW M i i ! | ) W | | ] B
—~~ 7 “ “‘“H\MN ‘ ‘ \‘ ‘ Y ‘y’ | ’ L ‘ J u‘“ | ‘ ) | | } ] “ ] -g
g [ I / | | ! | (8273
| | | —
= B | | M ‘\ | ’ “\ \ ‘ = §-
> i | 4 ”‘ R | \ || A c
:.5 ‘\‘ ‘ ‘ r \)\ I N | \\ | " J — a
oS B | \1 “ “ I \ | w‘y‘ | t‘ 1 81 =
() 6 ! J ) | | ] ‘ | | | | [ N
[ | 1/ LI 1 ‘ =
> — M | t\ h FJ ““1 IM{“ "“ | ‘ il \“ ‘ ’ LJ‘\ [
L W ) W ! Iy h |3
_ & I i s
| "’{ ) ' ‘ '\”\n‘ —
| ‘ fF
m -
— A{h“r“ ]
5 “ 79
9 Mon 10 Tue 11 Wed

5Thu 6 Fri 7 Sat 8 Sun
Sep 2019 Time



Infrastructure Engineering Corporation
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Infrastructure Engineering Corporation

Pipe Height: 21.13
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Infrastructure Engineering Corporation

3Roots FM
MH203PH2\mp1\DFINAL (inches):Dep MH203PH2\mp1\VFINAL (feet/sec):Vel
MH203PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 21.13

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 50 7.3 2091 52 74 2243| 47 7.6 2005 48 7.8 2.084| 47 7.7 2025 46 7.6 1942 47 75 1971
10:45 48 7.2 1912 48 7.2 1920 47 7.7 2001 48 7.8 2104 49 78 2137 46 7.6 1923| 46 7.4 1.853
11:45 47 7.2 1871 47 7.2 1911 45 75 1864 46 7.7 1972 48 7.7 2050 45 75 1814 45 7.3 1785
12:45 46 7.0 1784 46 7.2 1824 45 75 1855 45 76 1861 45 76 1.890 44 7.4 1738 44 73 1745
13:45 46 7.1 1788 45 7.2 1760| 43 73 1677 44 76 1778 44 75 1776 43 7.3 1.684| 43 7.2 1.640
14:45 45 7.0 1721 43 7.1 1641 42 7.2 1574 42 75 1666 42 7.4 1645 43 7.3 1658 42 7.2 1589
15:45 45 69 1728] 42 7.1 1555 41 7.1 1525 41 7.3 1553| 41 7.2 1532 41 7.1 1530 42 7.1 1572
16:45 45 6.9 1671 41 71 1524 42 7.1 1573] 41 73 1584 41 73 1598 41 7.1 1505 42 7.1 1574
17:45 45 69 1680 43 72 1643] 42 7.2 1608 42 73 1605 43 7.4 1692 42 72 1574 42 71 1571
18:45 46 7.1 1789 45 74 1822 43 73 1645 41 73 1563 43 7.4 1678 43 7.3 1652 43 7.1 1622
19:45 48 7.2 1913 47 75 1935 43 7.3 1664 42 74 1630 45 75 1821 46 7.4 1887 46 7.3 1.813
20:45 50 7.3 2057 48 75 2037] 42 73 1593 41 73 1578 47 76 1998 47 75 1.987| 49 75 2.051
21:45 48 7.2 1933 47 75 1983 41 7.2 1533] 40 7.3 1529 46 7.6 1906 46 75 1.887| 47 7.3 1.897
22:45 45 70 1733] 43 72 1634 40 7.1 1475 39 7.1 1423| 41 72 1532 42 7.2 1582 43 7.0 1.600
23:45 40 64 1335| 39 6.7 1.328] 3.7 6.9 129%| 37 7.0 1309 3.7 6.7 1230 38 6.7 1.281| 38 6.6 1.261
0:45 34 59 0958 33 6.2 0991 34 65 1.062| 33 65 1.032| 32 6.3 0935 32 6.3 0969 33 6.2 0977
1:45 30 55 0760 29 59 0772 29 6.1 0792] 29 6.1 0779 2.7 59 0709 29 6.0 0.764| 28 58 0.731
2:45 28 52 0645 2.7 57 0662 27 59 0689 27 59 0678 26 58 0648 2.6 57 0.650( 2.6 55 0.608
3:45 27 52 0609 26 55 0593 25 57 0591 25 56 0579] 25 57 0581 25 5.6 0.603| 2.6 55 0.600
4:45 28 53 0646 26 5.6 0614 25 57 0605 25 57 058 26 59 0645 2.7 58 0.661| 25 55 0.591
5:45 32 57 085 30 6.0 0807 26 59 0645 25 57 0599| 30 6.3 0876 3.0 6.1 0.849| 3.0 6.0 0.827
6:45 45 6.8 1657] 41 70 1544 30 6.2 0853] 28 6.0 0.738] 41 7.1 1526 41 69 1511 42 6.8 1512
7.45 53 74 23201 49 7.7 2143| 36 6.8 1.244] 34 6.6 1111 49 7.7 2163 49 76 2120 51 75 2176
8:45 54 74 2337 49 7.7 2120| 44 75 1776 42 7.3 1651 49 78 2150 49 7.6 2.095 50 75 2117
Total 1.575 1.542 1381 1.375 1.531 1.494 1.487
Average 43 6.7 1575 41 69 1542 38 6.9 1381 38 69 1375 40 7.1 1531 40 7.0 1494 40 6.8 1487
Min Time | 4:10 505 5:05| 510 4:20 5:10]4:50 4550 4.50| 4:35 5:10 4:25/3:50 4:05 3:45|4:30 4:10 4:35|5:05 340 3:45
Min Val 27 49 05771 25 54 0569] 24 55 0545 24 54 0549 24 56 0566 25 55 0580 25 53 0.563
Max Time |9:30 9:35 9:35| 10:30 8:50 10:3019:50 9:55 9:50| 10:50 10:05 10:30] 7:55 8:50 7:55| 8:05 8:40 8:10|8:25 840 8:25
Max Val 57 7.6 2584 53 79 2340 48 7.8 2108] 49 79 2189 51 7.8 2297 50 7.7 2184 52 7.7 2305
Week Avg 40 6.9 1483
WeekTotal 10.38




Infrastructure Engineering Corporation

3Roots FM
MH203PH2\mp1\DFINAL (inches):Dep MH203PH2\mp1\VFINAL (feet/sec):Vel
MH203PH2\mp1\QFINAL (MGD - Total MG):Flow
Pipe Height: 21.13

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow
9:45 48 74 1984| 49 73 2032] 50 74 208 51 73 2147 52 72 2153 51 7.2 2.084 52 7.3 2169
10:45 47 73 1889 47 7.2 1873] 49 74 2032 52 73 2194 51 73 2157 49 7.1 1982 49 7.2 1988
11:45 45 72 1784 46 7.2 1825 47 7.2 1861 51 7.3 2103 50 7.2 2062 49 7.1 1957 47 7.0 1833
12:45 44 71 1718| 46 7.1 1767| 46 7.3 1855 49 7.2 1983 49 7.1 1963 47 69 1.835( 47 7.0 1.809
13:45 44 72 17171 45 69 1683| 45 7.1 1765 48 72 1912 47 7.0 1841 47 6.9 1769 46 6.9 1.729
14:45 43 70 1.608] 44 69 1646] 44 70 1671 47 70 1801 46 69 1763 46 6.7 1688 45 6.8 1681
1545 43 69 1583 44 68 1599 44 69 1641 45 6.9 1693| 46 6.8 1728 45 6.8 1.680| 46 6.8 1688
16:45 43 69 1617 44 69 1605 44 69 1631 45 6.8 1700 47 69 1793 46 6.6 1.654| 45 6.7 1.641
17:45 43 7.0 1604| 44 69 1605 44 69 1644] 45 6.8 1691 47 69 1798 46 6.7 1.699| 45 6.8 1.676
18:45 44 70 1.690] 44 69 1677 45 69 1660 44 6.7 1608 48 7.0 1.864( 47 6.8 1781 46 6.9 1.755
19:45 47 73 1895| 46 7.1 1812 45 6.9 1671 45 6.8 1675 49 7.1 1999 49 7.0 1.940( 48 7.1 1932
20:45 49 73 1993 49 7.2 20001 44 68 1643] 45 6.8 1659 50 7.2 2.063| 51 7.2 2104 51 7.2 2.090
21:45 48 73 1924] 48 7.2 1939] 45 6.3 1517 44 6.7 1591 49 7.0 1.928( 50 7.0 1.998 49 7.1 1948
22:45 44 70 1697 45 6.9 1672 43 6.1 1397 42 66 1489 45 6.8 1680 45 6.7 1665 45 6.7 1.647
23:45 38 65 1287| 39 65 1293] 40 59 1221] 40 63 1319 39 63 1269 40 6.2 1.285( 39 63 1271
0:45 33 6.1 0965 33 6.0 0945/ 36 55 0971 36 6.1 1.079| 34 58 0939 33 57 0907| 33 59 0917
1:45 29 58 0738] 29 57 0.730] 31 52 0.745] 31 57 0822 30 56 0769 29 54 0717 29 55 0.712
2:45 26 55 0.609] 2.7 55 0.655] 2.8 4.7 0574 29 54 0707 27 53 0630 27 52 0613 27 52 0.598
3:45 26 55 0598 2.6 53 0577| 27 50 0580 26 52 059 26 52 0585 2.7 5.2 0.605| 26 52 0564
4:45 26 55 0608 2.7 55 0636 26 52 0579 27 52 0598 26 53 0601 27 52 0604 26 53 0.601
5:45 31 6.0 0861] 3.0 59 0807 2.7 54 0638 27 52 0605 3.1 57 0805 31 57 0831 31 57 0.827
6:45 42 6.7 1489] 43 6.8 1577 3.0 56 0771 28 54 0682 44 6.7 1613 44 66 1604 43 6.6 1546
7.45 52 74 2255| 52 74 2221] 39 63 1298 37 6.0 1.099| 53 7.2 2257 54 7.3 2309 53 7.3 2224
8:45 52 75 2266 52 7.4 2202| 48 7.1 1931 47 69 179%| 53 7.3 2295 52 7.3 2208 52 7.3 2.188
Total 1516 1.516 1.391 1.440 1.607 1.563 1.543
Average 41 6.8 1516] 42 6.7 1516] 40 64 1391 41 65 1440 43 6.6 1607 43 65 1563| 42 6.6 1543
Min Time | 4:15 3:25 3:50|4:25 345 4:30(5:30 3:25 3:25( 5:220 6:00 5:20[4:15 4:15 4:15|4:55 450 4:50|3:55 4:30 4:30
Min Val 25 54 0562 25 52 0563 26 45 0518 26 51 0570 26 50 0543 26 5.0 0571 25 50 0538
Max Time |9:15 9:15 9:15|9:15 810 8:15]9:45 9:45 9:45]10:25 12:10 10:30| 9:10 10:30 9:10{ 8:30 830 8:30|8:25 10:20 8:25
Max Val 53 7.6 2392] 53 7.6 2308] 51 75 2196 53 74 2238 55 75 2410 56 7.5 2474 54 75 2322
Week Avg 42 6.6 1511
WeekTotal 10.57




Infrastructure Engineering Corporation
3Roots FM

MH203PH2\mp1\DFINAL (inches):Dep MH203PH2\mp1\VFINAL (feet/sec):Vel
MH203PH2\mp1\QFINAL (MGD - Total MG):Flow

Pipe Height: 21.13

Wednesday Thursday
9/18/2019 9/19/2019
Dep Vel Flow Dep Vel Flow
9:45 50 7.2 2.268
10:45 49 7.1 2071
11:45 48 7.1 1978
12:45 47 7.0 1.882
13:45 47 6.8 1836
14:45 45 6.8 1.760
1545 45 6.7 1.683
16:45 44 6.7 1647
17:45 45 6.7 159
18:45 46 6.9 1.626
19:45 49 7.0 1742
20:45 51 7.2 1947
21:45 49 7.1 2082
22:45 45 6.7 1951
2345 39 6.3 1.638
0:45 34 59 125
1:45 29 54 0955
2:45 2.7 5.3 0.697
345 26 52 0623
4:45 2.7 54 0577
5:45 32 5.7 0635
6:45 44 6.6 0.849
7:45 54 7.3 1.608
8:45 53 74 2310
Total 1.495
Average 42 6.5 1533
Min Time | 4:30 3:220 4:30
Min Val 26 5.1 0568
Max Time |8:15 810 815
Max Val 55 75 2456
Week Avg 42 65 1533
WeekTotal 1.495




ATTACHMENT B

EXHIBIT SHOWING THE FLOW METERING LOCATIONS
ON THE CARROLL CANYON TRUNK SEWER



Date Printed: 06-14-17

0 Feet 200 Feet 400 Feet

'SEWER [Gis]
—Q) Sewer A Vacuum Reease Current Location
4 Sewer Blow-Of Curtent Location
@ Sever Blow-Oft Current Locaton - Inide nset
(1 Sewer Clean Out.Current Location
—— Sewer Latral Current Bowlf Avalve Route - As-buit Lteral

— — Sewer Lateral.Current Blowol Arvalve Route - Operational Lateral

—— Sewer Lateral.Current Display 400 100 Route - As-buil Lateral

— — Sewer Lateral.Current Display 400 100 Rout
+ Sewer Lateral.Current Display 400 100 Rovte - Private Lateral

e Sower Main.Current Routo - As-bul (not orcod)

= = Sower Main.Current Route - Operational (not forced)

‘Sower Main.Current Route - Privale Main

+ 1 Sewer Main.Current Route - As-bu (forced)
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ATTACHMENT C

EXCERPT FROM THE APPROVED 3ROOTS SEWER STUDY
APPENDIX F
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DATE: 7/8/2018 SEWER STUDY SUMMARY
FOR: 3Roots Project Plus City of San Diego Offsite Sewer Year 2012 PWWF SHT
JOB NUMBER: 537-012 BY: Dexter Wilson Engineering, Inc.
EXISTING YEAR 2012 EXISTING PLUS 3ROOTS
Z P WF PEAK WWF |INCREASE IN

FROM T0 LENGTH () L;::Ehi's)E sEg,f'EG(% E':‘;p‘é‘; dn/D @po) | FLOW apay | 9D Notes

F065851.1 F06S50 380.0 27 0.75 13,330,000 0.66 13,330,000 0 0.66
3Roots Connection at Carroll
F06S50,1 FO6S49 268.0 27 075 13,330,000 0.66 14,715,752 1,385,752 0.71 Canyon Trunk Sewer - add
1,385,751 gpd PWWF

F06549.1 F06548 106.7 27 0.75 13,640,000 0.67 15,025,752 1,385,762 0.72
F06548.1 F06S47 380.0 27 0.75 13,640,000 0.67 15,025,752 1,385,752 0.72
F06S47.1 F06542 381.0 24 1.58 13,650,000 0.65 156,035,752 1,385,752 0.69
F06S42.1 F06S41 380.0 24 1.56 13,660,000 0.65 16,045,752 1,385,752 0.70
F06541.1 F06S39 246,0 24 1.57 13,660,000 0.65 16,045,752 1,385,752 0.70
F06S39.1 F06536 440.0 24 1.57 13,660,000 0.65 15,045,752 1,385,752 0.70
F06S36.1 F06S30 376.0 24 1.58 13,660,000 0.65 15,045,752 1,385,752 0.69
F06S30.1 F08S31 376.0 24 1.63 13,710,000 0.64 15,095,752 1,385,752 0.69
F06S31.1 F06S32 372.0 27 1.09 13,710,000 0.60 15,095,752 1,385,752 0.63
F06S32.1 F06S33 376.0 27 1.10 13,710,000 0.59 15,095,752 1,385,752 0.63
F06S33.1 F06S34 360.0 27 1.02 13,710,000 0.61 15,085,752 1,385,752 0.65

F06534.1 F06S7 370.0 27 1.00 13,710,000 0.61 15,095,752 1,385,752 0.65

F06S7.1 F06S8 386.0 27 1.08 13,710,000 0.60 15,095,752 1,385,752 0.64

3Roots Connection at Mesa
F06S8.1 FO6S9 385.0 27 1.45 14,830,000 0.57 16,434,327 1,604,327 0.61 Rim Trunk Sewer - add
218,576 gpd PWWF

F06S9.1 E06S91 390.0 27 0.97 14,830,000 0.65 16,434,327 1,604,327 0.70

E06S91.1 E06S90 372.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71

E06S90.1 E06S89 326.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71
E06S89.1 E06S88 496.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70
E06S88.1 E06S81 294.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70
E06S81.1 E06S68 391.0 27 0.98 14,930,000 0.65 16,534,327 1.604,327 0.70
E06568.1 E06S65 251.0 27 0.98 15,000,000 0.65 16,604,327 1,604,327 0.70
E06S65.1 E06S77 540.0 27 0.98 15,010,000 0.66 16,614,327 1,604,327 0.70
E06S77.1 E06S76 187.0 27 1.34 15,060,000 0.59 16,654,327 1,604,327 0.63
E06576.1 E06575 341.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70
E06S75.1 E06S51 330.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70
E06551.1 E06S50 286.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70
E06S50.1 E06S49 367.0 27 1.02 15,050,000 0.65 16,654,327 1,604,327 0.70
E06549.1 E06S47 365.0 27 0.97 15,050,000 0.66 16,654,327 1,604,327 0.71
E06S547.1 E06542 390.0 27 1.02 15,080,000 0.65 16,684,327 1,604,327 0.70
E065842.1 E06S41 301.0 27 1.00 15,250,000 0.66 16,854,327 1,604,327 0.71
E06S41.1 E06S103 352.0 27 1.07 15,950,000 0.66 17,554,327 1,604,327 0.71
E065103.1 E06S102 248.0 30 0.76 15,950,000 0.62 17,554,327 1,604,327 0.66
E06S102.1 E065101 356.0 30 0.74 15,950,000 0.62 17,554,327 1,604,327 0.66
E06S5101.1 D06S51 304.0 30 0.87 15,950,000 0.59 17,554,327 1,604,327 0.63
D06S51.1 D06S52 332.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70
D06S52.1 D06S124 335.0 30 0.65 15,960,000 0.85 17,564,327 1,604,327 0.70
D06S124.1 D0BS125 225.0 30 0.85 15,960,000 0.65 17,564,327 1,604,327 0.70
D06S125.1 D065129 347.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70
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ATTACHMENT D

MAY 11, 2020 CITY OF SAN DIEGO COMMENTS
REGARDING FLOW MONITORING



Andrew,
Please see attachments.
Thank you,

Irina Itkin

Associate Engineer-Civil

Water and Sewer Development Review
Development Services

1222 First Avenue, MS 401

San Diego CA 92101

(619) 446-5422

From: Itkin, Irina

Sent: Monday, May 11, 2020 3:03 PM

To: 'Andrew Oven' <andrew@dwilsoneng.com>

Cc: Wilson, Leonard <LLWilson@sandiego.gov>; Zounes, WilliamJ. <WZounes@sandiego.gov>; Nguyen,
Huy <HTNguyen@sandiego.gov>

Subject: Addendum 1 to the December 2018 sewer study for the 3 Roots project

Andrew,

We have completed our review of the Addendum 1 to the December 2018 sewer study for the 3 Roots
project, dated October 25, 2019 and received by the Water and Sewer Development Review Section on
April 3,2020.

The Water and Sewer Development Review Section and the Sewer Modeling Group has the following
comments:

e If the 3Roots development develops today without any other sewer basin development, it
appears there is adequate capacity in the existing Carroll Canyon Trunk Sewer.

o If the 3Roots development develops currently with other sewer basin development, it is subject
to reevaluation for its impacts to the existing Carroll Canyon Trunk Sewer. Therefore, the City is
recommending quarterly sewer flow monitoring reports be prepared by the developer during
the construction and up to final occupancy of the 3Roots development to determine the
remaining capacity of the Carroll Canyon Trunk Sewer.

e If any sewer flow monitoring shows that the capacity of the Carroll Canyon Trunk Sewer is near
or has exceeded the Sewer Design Guide maximums, 3Roots shall be responsible for any
required upgrades or mitigation.

Please revise the subject sewer study to include the above City comments.
Thank you,
Irina Itkin

Associate Engineer-Civil
Water and Sewer Development Review



CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
36877 105S126.1 H05S129 405.94 398.14 442.00 0.007 21 1,200 5.33 10.57 50.4 1.27 4,178 8.26 50.6
32098  H05S129.1 H05S128 397.74 389.61 423.50 0.027 18 300 9.08 7.62 42.3 1.27 4.178 11.18 37.4
32097 H05S128.1  HO05S127 389.61 377,51 415.00 0.034 18 360 9.82 7.18 39.9 1.27 4.178 12.45 33.6
32096  H05S127.1 HO05S126 377.51 365.42 396.00 0.034 18 360 9.82 7.19 39.9 1.27 4.177 12.44 33.6
32095  H05S126.1 HO05S125 365.42 359.30 379.30 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32094  H05S125.1 HO05S124 359.30 353.18 372.20 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32093 H05S124.1  HO05S122 353.18 347.06 372.10 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32090 HO05S122.1  HO05S121 347.06 340.94 371.90 0.017 18 360 7.70 8.87 49.3 1.32 4.318 8.85 48.8
32089  H05S121.1 HO05S120 340.94 334.82 356.80 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32088  H05S120.1 HO05S158 334.82 328.70 346.70 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32126  H05S158.1 HO05S157 328.70 322.58 338.00 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32125  H05S157.1 HO05S156 322.58 318.85 341.60 0.016 18 235 7.51 9.05 50.3 1.32 4.317 8.55 50.5
5544249 H05S156.1 HO05S227 318.85 318.40 344.00 0.017 21 26 7.69 8.23 39.2 1.33 4.346 1341 32.4
5544270 H05S227.1  H05S228 318.40 318.23 344.00 0.020 21 9 8.14 7.89 37.6 1.33 4.346 14.49 30.0
5544271 H05S228.1 HO05S226 318.23 310.83 333.20 0.013 21 575 6.94 8.93 425 1.33 4.374 11.62 37.6
5544251 H05S226.1 H05S225 310.83 310.66 333.00 0.020 21 9 8.16 7.91 37.7 1.33 4.374 14.49 30.2
32122 H05S225.1  HO05S153 310.66 307.53 327.50 0.015 21 214 7.28 8.61 41.0 1.33 4.374 12.40 35.3
32121  H05S153.1  HO05S152 307.53 303.07 324.10 0.012 21 360 6.85 9.02 43.0 1.33 4.373 11.40 38.4
5543808 H05S152.1 H05S220 303.07 301.68 325.10 0.014 21 100 7.14 8.74 41.6 1.33 4.373 12.07 36.2
32120  H05S220.1  HO05S151 301.68 298.60 319.60 0.012 21 260 6.74 9.14 435 1.33 4.373 11.15 39.2
5544208 H05S151.1 HO05S222 298.60 296.81 320.20 0.012 21 145 6.85 9.02 43.0 1.33 4.373 11.39 38.4
5544214 H05S222.1  H05S223 296.81 294.29 317.76 0.007 21 336 5.68 10.42 49.6 1.33 4.373 8.87 49.3
5544215 H05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 5.69 10.41 49.6 1.33 4.372 8.88 49.2
5544213 G05S216.1  G05S217 292.10 287.05 304.00 0.029 21 175 9.32 7.17 34.2 1.33 4.372 17.41 25.1
26040  G05S217.1  G05S170 287.05 285.21 300.20 0.012 21 150 6.82 9.05 43.1 1.33 4.372 11.33 38.6
26039  G05S170.1 G05S169 285.21 280.75 297.80 0.012 21 360 6.85 9.04 43.0 1.34 4.387 11.40 38.5
26038  G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 6.86 9.03 43.0 1.34 4.387 11.42 38.4
26037  G05S168.1  G05S167 276.34 271.79 290.80 0.012 21 367 6.86 9.04 43.0 1.34 4.387 11.40 38.5
26036  G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 6.85 9.04 43.0 1.34 4.387 11.40 38.5
26047  G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 6.77 9.12 43.4 1.34 4.386 11.22 39.1
26048 G05S178.1  G05S179 263.01 258.69 276.70 0.012 21 360 6.77 9.12 43.4 1.34 4.386 11.22 39.1
26049  G05S179.1  G05S180 258.69 255.09 287.10 0.010 21 360 6.37 9.71 46.3 1.37 4.478 10.24 43.7
26064  G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 6.81 9.23 43.9 1.37 4.477 11.22 39.9
26065  G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 6.83 9.27 44.2 1.38 4.519 11.22 40.3
26066  G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 7.07 10.00 47.6 1.50 5.160 11.22 46.0
26067  G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 7.07 10.00 47.6 1.50 5.160 11.22 46.0
26085  G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 7.07 10.00 47.6 1.50 5.160 11.23 45.9
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 7.41 9.64 45.9 1.50 5.160 11.96 43.1
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 10.69 12.97 48.0 4.08 13.056 27.97 46.7
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.52 18.53 68.6 4.42 14.144 17.34 81.6
26081 G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 7.52 18.53 68.6 4.42 14.144 17.34 81.6
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.008 27 420 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.007 27 380 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.008 27 268 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.007 27 107 7.52 18.54 68.7 4.42 14.144 17.34 81.6
20642 F06S49.1 F06S48 210.18 207.33 214.30 0.007 27 380 7.52 18.56 68.7 454 14.165 17.34 81.7
20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 9.99 15.81 65.9 4.54 14.165 18.38 77.1
20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 9.94 15.87 66.1 4.54 14.165 18.28 775
20634 F06S42.1 F06S41 195.37 193.10 206.10 0.009 24 246 7.88 19.86 82.8 454 14.165 14.05 100.8
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 11.52 14.00 58.3 4.54 14.165 22.03 64.3
20629 F06S539.1 F06S36 188.47 181.56 193.60 0.016 24 440 9.96 15.84 66.0 4.54 14.165 18.33 77.3
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 9.99 15.80 65.8 4.54 14.165 18.40 77.0
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 10.11 15.64 65.2 4.54 14.165 18.66 75.9
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 8.73 16.30 60.4 454 14.165 20.89 67.8
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 8.76 16.25 60.2 4.54 14.165 20.98 67.5
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.50 16.67 61.8 4.54 14.165 20.19 70.2
20597 F06S34.1 FO6S7 157.65 153.95 167.00 0.010 27 370 8.45 16.77 62.1 454 14.165 20.02 70.8
20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 8.69 16.37 60.6 4.54 14.165 20.76 68.2
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 9.92 15.57 57.7 4.88 15.226 24.10 63.2
20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.46 17.81 66.0 4.88 15.226 19.71 77.2
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.47 17.81 65.9 4.88 15.226 19.72 77.2
16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.46 17.81 66.0 4.88 15.226 19.71 77.2
16388 E06589.1 E06588 133.67 128.79 145.80 0.010 27 496 8.52 17.72 65.6 4.88 15.226 19.86 76.7
16384 E06588.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.51 17.73 65.6 4.88 15.226 19.85 76.7
16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.51 17.73 65.7 4.88 15.226 19.84 76.7
16370 E06568.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.52 17.77 65.8 4.90 15.288 19.86 77.0
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.53 17.83 66.0 4.92 15.350 19.85 77.3
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 9.65 16.09 59.6 4.94 15.413 23.19 66.5
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16349 E06S50.1 E06S549 102.20 98.46 123.50 0.010 27 367 8.66 17.65 65.4 4.94 15.413 20.21 76.3
16348 E06549.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.48 17.98 66.6 4.94 15.413 19.69 78.3
16345 E06S47.1 E06S42 94.93 90.94 107.90 0.010 27 390 8.67 17.63 65.3 4.94 15.413 20.25 76.1
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.63 18.08 67.0 5.06 15.787 20.02 78.9
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 8.95 18.24 67.5 5.30 16.536 20.72 79.8

April 2020 2 W:\ICM\Trunk Sewers\TS 049\Results\TS 049 Carroll Canyon 2019 + 3Roots Eval w Meters.xlsx



CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
16397  E06S103.1  E06S102 84.16 82.30 104.20 0.008 30 248 7.88 18.85 62.8 5.30 16.536 22.96 72.0
16396  E06S102.1  E06S101 82.30 79.67 93.70 0.007 30 356 7.83 18.95 63.2 5.30 16.536 22.79 72.6
12318  E06S101.1  DO06S51 79.67 77.04 97.00 0.009 30 304 8.33 17.98 59.9 5.30 16.536 24.66 67.1
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.44 19.81 66.0 5.30 16.536 21.39 77.3
12358 D06S52.1  D06S124 74.88 72.71 92.70 0.006 30 335 7.43 19.84 66.1 5.30 16.536 21.34 775
12310 DO06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.43 19.82 66.1 5.30 16.536 21.36 774
12309 DO06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.43 19.83 66.1 5.30 16.536 21.35 775
12308 DO06S129.1 DO06S127 69.00 66.75 78.80 0.007 30 345 7.45 19.79 66.0 5.30 16.536 21.41 77.2
12307 DO06S127.1 DO06S126 66.75 64.51 82.50 0.006 30 345 7.43 19.82 66.1 5.30 16.536 21.36 77.4
12306  D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.43 19.83 66.1 5.30 16.536 21.35 775
12304 DO06S130.1  DO06S37 62.17 59.79 76.80 0.007 30 365 7.45 19.84 66.1 5.32 16.598 21.41 775
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.44 19.87 66.2 5.32 16.598 21.37 77.7
12302 D06S36.1  D06S131 57.77 55.77 68.80 0.006 30 308 7.44 19.87 66.2 5.32 16.598 21.36 7.7
12300 DO06S131.1  DO06S33 55.77 50.30 69.30 0.018 30 308 10.96 14.46 48.2 5.32 16.598 35.33 47.0
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 10.95 14.47 48.2 5.32 16.598 35.30 47.0
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.45 19.86 66.2 5.32 16.598 21.39 77.6
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.43 19.89 66.3 5.32 16.598 21.34 77.8
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.45 19.85 66.2 5.32 16.598 21.40 77.6
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.44 19.88 66.3 5.32 16.598 21.35 77.7
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.45 19.85 66.2 5.32 16.598 21.40 77.6
6269194  D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.44 19.88 66.3 5.32 16.598 21.36 7.7
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.44 19.87 66.2 5.32 16.598 21.38 77.6
12249 D05S594.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.67 20.38 61.8 5.32 16.598 23.65 70.2
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.22 19.08 57.8 5.32 16.598 26.17 63.4
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 21.45 8.43 25.6 5.32 16.598 116.06 14.3
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 19.50 9.02 27.3 5.32 16.598 101.53 16.3

(Calibrated with Metering Peaking Factors)

TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES): 2.25 LENGTH OF PIPE - Q/CAP < 50% (MILES): 2.25
LENGTH WEIGHTED Q/CAP: 62.8 LENGTH OF PIPE - d/D 50 - 75% (MILES): 3.96 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 1.06
LENGTH WEIGHTED d/D: 57.4 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.05 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 2.90
LENGTH WEIGHTED HGL BELOW RIM (FT): #REF! LENGTH OF PIPE - d/D > 100% (MILES): 0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.05
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
36877 105S126.1 H05S129 405.94 398.14 442.00 0.007 21 1,200 5.34 10.64 50.7 1.27 4.225 8.26 51.1
32098  H05S129.1 H05S128 397.74 389.61 423.50 0.027 18 300 9.10 7.67 42.6 1.27 4.225 11.18 37.8
32097 H05S128.1  HO05S127 389.61 377,51 415.00 0.034 18 360 9.85 7.23 40.2 1.27 4.225 12.45 33.9
32096  H05S127.1 HO05S126 377.51 365.42 396.00 0.034 18 360 9.85 7.23 40.2 1.27 4.225 12.44 34.0
32095 H05S126.1 HO05S125 365.42 359.30 379.30 0.017 18 360 7.94 9.53 52.9 1.49 4.871 8.85 55.0
32094  H05S125.1 HO05S124 359.30 353.18 372.20 0.017 18 360 7.94 9.53 52.9 1.49 4.871 8.85 55.0
32093  H05S124.1 H05S122 353.18 347.06 372.10 0.017 18 360 7.94 9.53 52.9 1.49 4.871 8.85 55.0
32090 H05S122.1  HO05S121 347.06 340.94 371.90 0.017 18 360 7.97 9.62 53.4 151 4.948 8.85 55.9
32089  H05S121.1 HO05S120 340.94 334.82 356.80 0.017 18 360 7.97 9.62 53.4 151 4.948 8.85 55.9
32088  H05S120.1 HO05S158 334.82 328.70 346.70 0.017 18 360 7.97 9.62 53.4 151 4.948 8.85 55.9
32126  H05S158.1  HO05S157 328.70 322.58 338.00 0.017 18 360 7.97 9.62 53.4 151 4.948 8.85 55.9
32125 H05S157.1  HO05S156 322.58 318.85 341.60 0.016 18 235 7.76 9.82 54.6 151 4.947 8.55 57.9
5544249 H05S156.1 HO05S227 318.85 318.40 344.00 0.017 21 26 7.98 8.86 42.2 1.52 4.976 1341 37.1
5544270 H05S227.1  H05S228 318.40 318.23 344.00 0.020 21 9 8.45 8.49 40.4 1.52 4.976 14.49 34.3
5544271 H05S228.1 H05S226 318.23 310.83 333.20 0.013 21 575 7.76 11.54 54.9 2.15 6.794 11.62 58.5
5544251 H05S226.1 H05S225 310.83 310.66 333.00 0.020 21 9 9.17 10.12 48.2 2.15 6.794 14.49 46.9
32122 H05S225.1  HO05S153 310.66 307.53 327.50 0.015 21 214 8.16 11.09 52.8 2.15 6.794 12.40 54.8
32121  H05S153.1  HO05S152 307.53 303.07 324.10 0.012 21 360 7.65 11.67 55.6 2.15 6.793 11.40 59.6
5543808 H05S152.1 H05S220 303.07 301.68 325.10 0.014 21 100 7.99 11.27 53.7 2.15 6.793 12.07 56.3
32120  H05S220.1  HO05S151 301.68 298.60 319.60 0.012 21 260 7.52 11.84 56.4 2.15 6.793 11.15 60.9
5544208 H05S151.1 HO05S222 298.60 296.81 320.20 0.012 21 145 7.65 11.68 55.6 2.15 6.793 11.39 59.6
5544214 H05S222.1  H05S223 296.81 294.29 317.76 0.007 21 336 6.28 13.77 65.6 2.15 6.793 8.87 76.6
5544215 H05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 6.29 13.76 65.5 2.15 6.793 8.88 76.5
5544213 (G05S216.1  G05S217 292.10 287.05 304.00 0.029 21 175 10.51 9.11 43.4 2.15 6.793 17.41 39.0
26040 G05S217.1  G05S170 287.05 285.21 300.20 0.012 21 150 7.62 11.72 55.8 2.15 6.793 11.33 60.0
26039  G05S170.1 G05S169 285.21 280.75 297.80 0.012 21 360 8.22 14.75 70.3 2.79 9.589 11.40 84.1
26038  G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 8.23 14.74 70.2 2.79 9.589 11.42 84.0
26037  G05S168.1  G05S167 276.34 271.79 290.80 0.012 21 367 8.22 14.75 70.2 2.79 9.589 11.40 84.1
26036  G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 8.22 14.75 70.2 2.79 9.588 11.40 84.1
26047  G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 8.11 14.94 711 2.79 9.588 11.22 85.5
26048  G05S178.1  G05S179 263.01 258.69 276.70 0.012 21 360 8.11 14.94 711 2.79 9.588 11.22 85.5
26049  G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 7.49 16.29 77.6 2.82 9.696 10.24 94.7
26064  G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 8.12 15.07 71.8 2.82 9.696 11.22 86.4
26065  G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 8.13 15.13 72.0 2.83 9.745 11.22 86.9
26066  G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 8.13 15.13 72.0 2.83 9.744 11.22 86.8
26067  G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 8.13 15.13 72.0 2.83 9.744 11.22 86.8
26085  G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 8.13 15.12 72.0 2.83 9.744 11.23 86.8
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 8.57 14.40 68.6 2.83 9.744 11.96 81.5
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 11.65 16.10 59.6 5.41 18.620 27.97 66.6
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 - Surcharged - 5.75 19.789 17.34 1141
26081 G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 - Surcharged - 5.75 19.789 17.34 114.1
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.008 27 420 - Surcharged - 5.75 19.789 17.34 114.1
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.007 27 380 - Surcharged - 5.75 19.789 17.34 114.1
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.008 27 268 - Surcharged - 5.75 19.789 17.34 114.1
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.007 27 107 - Surcharged - 5.75 19.789 17.34 114.1
20642 F06S49.1 F06S48 210.18 207.33 214.30 0.007 27 380 7.62 23.87 88.4 5.87 18.323 17.34 105.7
20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 10.32 19.60 81.7 5.87 18.323 18.38 99.7
20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 10.26 19.72 82.2 5.87 18.323 18.28 100.2
20634 F06542.1 F06S41 195.37 193.10 206.10 0.009 24 246 - Surcharged - 5.87 18.323 14.05 130.4
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 12.13 16.72 69.7 5.87 18.323 22.03 83.2
20629 F06S39.1 F06S36 188.47 181.56 193.60 0.016 24 440 10.29 19.67 82.0 5.87 18.323 18.33 100.0
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 10.33 19.59 81.6 5.87 18.323 18.40 99.6
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 10.47 19.30 80.4 5.87 18.323 18.66 98.2
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 9.17 19.61 72.6 5.87 18.323 20.89 87.7
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 9.20 19.54 724 5.87 18.323 20.98 87.3
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.90 20.17 74.7 5.87 18.323 20.19 90.8
20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.83 20.32 75.2 5.87 18.323 20.02 915
20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 9.12 19.71 73.0 5.87 18.323 20.76 88.3
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 10.43 18.34 67.9 6.21 19.383 24.10 80.4
20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.74 21.74 80.5 6.21 19.383 19.71 98.3
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.75 21.72 80.5 6.21 19.383 19.72 98.3
16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.74 21.74 80.5 6.21 19.383 19.71 98.3
16388 E06589.1 E06588 133.67 128.79 145.80 0.010 27 496 8.81 21.57 79.9 6.21 19.383 19.86 97.6
16384 E06588.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.80 21.58 79.9 6.21 19.383 19.85 97.6
16383 E06S81.1 E06S568 125.90 122.06 143.10 0.010 27 391 8.80 21.59 80.0 6.21 19.383 19.84 97.7
16370 E06568.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.81 21.64 80.1 6.23 19.446 19.86 97.9
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.80 21.72 80.4 6.25 19.508 19.85 98.3
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 10.12 19.01 70.4 6.27 19.571 23.19 84.4
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16349 E06S50.1 E06S549 102.20 98.46 123.50 0.010 27 367 8.96 21.40 79.3 6.27 19.571 20.21 96.8
16348 E06S49.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.73 21.99 81.4 6.27 19.571 19.69 99.4
16345 E06S547.1 E06S542 94.93 90.94 107.90 0.010 27 390 8.98 21.36 79.1 6.27 19.571 20.25 96.6
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.88 22.04 81.6 6.39 19.945 20.02 99.6
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 9.19 22.10 81.9 6.63 20.694 20.72 99.9
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CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE
TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS

FACILITY PIPEID ~ DOWNSTREAM  UPSTREAM  DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.
SEQUENCE MH ID MHINV.EL.  MH INV.EL. MH RIM EL. SLOPE DIAMETER LENGTH  VELOCITY DEPTH diD FLOW FLOW CAPACITY QICAP
NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)
16397  E06S103.1  E06S102 84.16 82.30 104.20 0.008 30 248 8.19 22.28 74.3 6.63 20.694 22.96 90.1
16396  E06S102.1  E06S101 82.30 79.67 93.70 0.007 30 356 8.14 22.42 74.7 6.63 20.694 22.79 90.8
12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 8.71 21.04 70.1 6.63 20.694 24.66 83.9
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.68 23.76 79.2 6.63 20.694 21.39 96.7
12358 D06S52.1  D06S124 74.88 72.71 92.70 0.006 30 335 7.66 23.81 79.4 6.63 20.694 21.34 97.0
12310 DO06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.67 23.79 79.3 6.63 20.694 21.36 96.9
12309 DO06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.67 23.80 79.3 6.63 20.694 21.35 96.9
12308 DO06S129.1 DO06S127 69.00 66.75 78.80 0.007 30 345 7.69 23.73 79.1 6.63 20.694 21.41 96.7
12307 D06S127.1  D06S126 66.75 64.51 82.50 0.006 30 345 7.67 23.78 79.3 6.63 20.694 21.36 96.9
12306  D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.67 23.80 79.3 6.63 20.694 21.35 96.9
12304 DO06S130.1  DO06S37 62.17 59.79 76.80 0.007 30 365 7.69 23.80 79.3 6.65 20.756 21.41 96.9
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.67 23.85 79.5 6.65 20.756 21.37 97.1
12302 D06S36.1  D06S131 57.77 55.77 68.80 0.006 30 308 7.67 23.85 79.5 6.65 20.756 21.36 97.2
12300 DO06S131.1  DO06S33 55.77 50.30 69.30 0.018 30 308 11.58 16.53 55.1 6.65 20.756 35.33 58.7
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 11.57 16.54 55.1 6.65 20.756 35.30 58.8
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.68 23.83 79.4 6.65 20.756 21.39 97.0
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.66 23.88 79.6 6.65 20.756 21.34 97.3
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.69 23.81 79.4 6.65 20.756 21.40 97.0
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.67 23.87 79.6 6.65 20.756 21.35 97.2
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.69 23.81 79.4 6.65 20.756 21.40 97.0
6269194  D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.67 23.86 79.5 6.65 20.756 21.36 97.2
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.68 23.84 79.5 6.65 20.756 21.38 97.1
12249 D05S594.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.95 23.98 72.7 6.65 20.756 23.65 87.8
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.56 22.19 67.2 6.65 20.756 26.17 79.3
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 22.86 9.45 28.6 6.65 20.756 116.06 17.9
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 20.78 10.12 30.7 6.65 20.756 101.53 204

(Calibrated with Metering Peaking Factors)

TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES): 0.26 LENGTH OF PIPE - Q/CAP < 50% (MILES): 0.26
LENGTH WEIGHTED Q/CAP: 84.6 LENGTH OF PIPE - d/D 50 - 75% (MILES): 291 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES): 1.26
LENGTH WEIGHTED d/D: 65.9 LENGTH OF PIPE - d/D 75 - 100% (MILES): 271 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 4.22
LENGTH WEIGHTED HGL BELOW RIM (FT): #REF! LENGTH OF PIPE - d/D > 100% (MILES): 0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES): 0.53
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