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Attention: Ninia Hammond, Project Manager

Subject: Sewer Study for the Palomar Heights Project in the City of Escondido

Introduction

The Palomar Heights project is located in the City of Escondido, south of Valley Parkway,
north of East Grand Avenue, and west of Fig Street. Valley Boulevard traverses the project
dividing the project into two separate areas. The western side, called the Senior Housing
Building, currently encompasses office buildings and a parking lot. The eastern side,
identified as the Main Residential Area, was formerly the location of the Palomar Health
Downtown Campus. Access to the project will be from Valley Boulevard, Valley Parkway,

and Grand Avenue. Figure 1 provides a vicinity map for the project.

The project encompasses approximately 13.8 acres and proposes to redevelop the sites with
a total of 510 multi-family residential dwelling units including 90 senior apartments, 258
apartment units, 162 townhomes, 12,000 square feet of commercial space, and 4.71 acres of

landscaped area.

The Senior Housing Building will include 90 senior homes and a 2,000 square feet cafe. The
remaining development will be located in the Main Residential Area; the commercial
components will be work space (3,000 SF), retail (2,000 SF), residents-only gym (2,000 SF),
and a bar/restaurant (3,000 SF). A Preliminary Site Plan Exhibit for the Palomar Heights
project is included in Appendix A.
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Sewer System Design Criteria

The Palomar Heights project will receive sewer service from the City of Escondido. The
design criteria used for the evaluation of the onsite and offsite sewerage system impacts by
the Palomar Heights project are based on the City of Escondido Design Standards, dated
April 2, 2014 and the City of Escondido 2012 Wastewater Master Plan.

Sewage Generation. Sewage generation estimates for the proposed development were
developed in accordance with the City of Escondido Design Standards, dated April 2, 2014.

For residential areas, the average flow generation factor used is 200 gpd per dwelling unit.

Sewage generation for commercial areas is based on an average flow generation factor of

1,500 gpd per acre.

Peaking Factors. The peaking factor equation used to convert average dry weather flow to
peak dry weather flow is provided in Table 3-1 of the City of Escondido 2012 Wastewater

Master Plan and is presented below for reference. Flow units for the equation are in cfs.

—_ 0.975
Qpeaked - 2-17Qaverage

Manning’s “n”. The gravity sewer analyses are made using a computer spreadsheet which
t] 113 ”

uses the Manning Equation for all of its calculations. The Manning’s “n” used is held constant

for all depths in a circular conduit. The value of Manning’s “n” used for this study is 0.013.

Depth and Velocity of Flow in Gravity Sewers. Gravity sewer lines are designed to

convey peak wet weather flow. For sewer lines smaller than 12-inch, the depth-to-diameter
(d/D) ratio must not exceed 0.50. For sewer lines 12-inch and larger, the d/D ratio must not
exceed 0.75.

Gravity sewer lines are designed to maintain a minimum velocity of 2.0 feet per second (fps)

at average flow to prevent the deposition of solids.

DEXTER WILSON ENGINEERING, INC. PAGE 3
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Sewer Generation

Sewer generation estimates were developed in accordance with the City of Escondido Design
Standards, dated April 2, 2014. As shown in Table 1, the projected average dry weather
sewer flow for the Palomar Heights project is 102,420 gpd.

TABLE 1
PALOMAR HEIGHTS PROJECT
SEWER GENERATION

Land Use Units Sewer Generation | Average Dry Weather
Factor Flow, gpd
Multi-Family Residential | 420 DU 200 gpd/EDU 84,000
Senior Housing 90 DU 200 gpd/EDU 18,000
Commerecial 0.28 acres 1,500 gpd/acre 420
102,420
TOTAL = 0.1585 cfs

An average dry weather flow of 102,420 gpd results in a peak dry weather flow of 232,727
gpd based on the peaking factor equation provided in Table 3-1 of the City of Escondido 2012

Wastewater Master Plan.

Existing Sewer System

Existing sewer facilities pertinent to the Palomar Heights project consist of gravity sewer
lines. Figure 2 presents the existing sewer facilities in the vicinity of the Palomar Heights

project.

There are existing local gravity sewer lines adjacent to the Palomar Heights project that
serve existing development within and around the property. There is an existing 6-inch
sewer main in the alley between Valley Parkway and Grand Avenue, west of Valley
Boulevard. This sewer conveys flow west in the alley and then north in Juniper Street to an

existing 21-inch trunk sewer in Pennsylvania Avenue.

e —————————————————
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The upstream portion of this existing sewer line will need to be removed as it will be in the
way of the proposed Senior Housing Building. Sewer service for the Senior Apartments
building will be extended north in Valley Boulevard along the property frontage and connect

to the Hickory Street sewer.

On the west side of the Palomar Heights Main Residential Area, there is an existing 12-inch
sewer main in Hickory Street near the northwest corner of the project. This sewer line
provided service to the Palomar Health Downtown Campus prior to its closing in 2015. This
sewer line conveys flow north to the existing 21-inch trunk sewer at the intersection of

Hickory Street and Pennsylvania Avenue.

On the east side of the Palomar Heights site there are existing 6”, 8” and 10” gravity sewer
lines in Fig Street which flow north to the 21-inch trunk sewer north of Valley Parkway.
These sewer mains in Fig Street provide service currently to the medical buildings on the
west side of Fig Street between Grand Avenue and Ohio Avenue; these buildings are part of
the future Palomar Heights development project. In addition, there is a large sewer service
area to the east and south of the Fig Street which flows through the Fig Street sewer mains.

Generally, the existing 21-inch trunk sewer conveys sewage flow southwest. Sewage flow
from the trunk sewer is ultimately conveyed to the City of Escondido Hale Avenue Resource

Recovery Facility for treatment and disposal.

Overview of Proposed Sewer Service

Onsite sewer facilities for the Main Residential Area are proposed to include a backbone
public gravity sewer collection system. For residential housing clusters with driveway access,
private sewer collection facilities will be used to convey sewer flow to the backbone public
gravity sewer system onsite. The Senior Housing Building site consists of a single building;

therefore, there is no need to have a public sewer system onsite.

e ————————————————————
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Sewer service to the Palomar Heights project will be provided by connecting the majority of
the Palomar Heights site to the Hickory Street sewer and connecting 12 dwelling units at the
southeast end of the site to the sewer in Fig Street. This approach to onsite sewer service for
the Palomar Heights project enables the onsite public sewer flowing to Hickory Street to be
constructed at standard depths. Sewers at standard depths facilitate better access for sewer

maintenance and repair.

The Senior Apartments Building will extend a new 8-inch gravity sewer along Valley
Boulevard from the existing sewer line which flows north on Hickory Street. A new 6-inch
sewer lateral will be constructed from the Senior Apartments Building to the new sewer main
in Valley Boulevard; as well a new 4-inch sewer lateral is proposed to connect the commercial
component of the Senior Apartments Building to the new 8-inch sewer in Valley Boulevard.
The proposed 8-inch sewer in Valley Boulevard will also provide service to the commercial

component of the apartments building on the east side of Valley Boulevard, south corner.

As mentioned earlier, a portion of the existing 6-inch gravity sewer in the alley west of the
proposed Senior Apartments Building will need to be removed to allow for the construction

of the Senior Apartments Building.

Generally, the sewer collection system for the Palomar Heights project will direct sewage
flow toward the existing 21-inch sewer located north of the project. Figure 3 presents the

proposed backbone sewer collection system for the Palomar Heights project.

Onsite Public Sewer System Analysis

The onsite public sewer analysis calculates the depth of flow and flow velocities in the
proposed public sewer collection system for the Palomar Heights project. As previously
mentioned, the Senior Housing Building will not have a public sewer system onsite. The
Main Residential Area will have a backbone public gravity sewer collection system onsite.
The offsite public sewer systems downstream of the project are analyzed in subsequent

sections of this report.

e ee—
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Onsite public sewer line slopes for Main Residential Area are based on a preliminary design
of the sewer system by the project civil engineer. The onsite sewer system was designed to
convey onsite flow to the existing 12-inch public sewer main in Hickory Street near the
northwest corner of the project. In order to achieve gravity flow to Hickory Street while
maintaining minimum depth of cover over pipes, sewer slopes were kept at a minimum of

one percent on the south side of the project site.

Figure 3 presents approximate finish grade elevations and invert elevations for each public
manhole onsite as well as slopes for the proposed public sewer lines onsite. The deepest
sewer manhole will be approximately 14.1 feet deep; the manholes on either side will be 13.5
and 13.2 feet deep. All other manholes are less than 13 feet deep.

Average dry weather flow for the Main Residential Area of the project is estimated to be
84,000 plus the commercial component of 350 gpd for a total of 84,350 gpd; the balance of the
total project flow comes from the Senior Apartments Building, 18,000 gpd plus the
commercial component of 70 gpd for a total of 18,070 gpd. Average sewage flow analysis was
done to determine the flow velocities in the sewer mains. Peak sewage flow was used to

confirm the depth-to-diameter criteria for the onsite system.

Onsite Analysis Results. Appendix B presents the results of the proposed onsite gravity

sewer system for the Main Residential Area under average flow and peak flow. The

corresponding Manhole Numbering Diagram is presented as Exhibit A.

Depth of flow in the proposed 8-inch onsite gravity sewers under peak flow does not exceed
0.33 d/D. Flow velocities for the onsite sewers under average flow range from a low of 1.1 fps
to a maximum of 6.7 fps. Low flow velocities are associated with the sewer lines whose slope
is one percent; some such segments are located at the upper ends of the sewer collection
system. As noted earlier in this report, the proposed onsite sewer system includes
approximately 230 linear feet of public gravity sewer at a depth between 13 and 14.1 feet.

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



Ninia Hammond
May 21, 2020
Palomar Heights Sewer Study

Offsite Public Sewer Svstem Analyses

The next step is to analyze the impact of the Palomar Heights project on the existing offsite
public sewer system. The existing public sewer system was analyzed under existing flows

and under existing flows plus proposed flows.

Hickory Street Sewer Main Analysis. The offsite public sewer system analysis for the

Main Residential Area and the Senior Apartments Building encompasses the existing 12-
inch public sewer main in Hickory Street. An As-Built for this line is included in Appendix
C. Under the proposed sewer service scenario, the public sewer main in Hickory Street will
serve the Palomar Heights project exclusively as it does not serve any other existing
customers. This was the connection used formerly by the Palomar Health Downtown

Campus.

Since Palomar Health Downtown Campus is no longer in service, the existing 12-inch sewer
in Hickory will not be analyzed for existing flows. The proposed onsite sewer system proposes
that the all but 12 dwelling units of the Palomar Heights development flow to the existing
12-inch main in Hickory Street. This will encompass a total of 498 residential dwelling units
plus the 0.28 acres of commercial space (12,000 square feet) within the Palomar Heights
project. The total estimated average dry weather flow as derived from Table 1 is 100,020

gpd.

Hickory Street Sewer Main Analysis Results. The analysis of the existing 12-

inch sewer in Hickory Street with Palomar Heights build-out project flows is presented in

Appendix D and a Manhole Diagram is provided as Exhibit A.

Under average day flows, the velocity in the existing 12-inch sewer line is 2.90 fps. Depth of
flow is 0.12 d/D.

For peak hour flow, the velocity in the existing 12-inch sewer line is 3.66 fps. Depth of flow
is 0.18 d/D.

In both cases, the flow velocity and depth-to-diameter design criteria is satisfied. Therefore,

there are no offsite improvements necessary for the Palomar Heights project, except for the

DEXTER WILSON ENGINEERING, INC. PAGE 10
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new 8-inch sewer needed in Valley Boulevard for the Senior Apartments Building and the
commercial component of the Main Residential Area at the south end of Valley Boulevard.

The existing 12-inch sewer line in Hickory Street has adequate capacity to serve the project.

Fig Street Sewer Main Analysis. The offsite public sewer system analysis for the existing

sewer in Fig Street was analyzed. Only 12 dwelling units in the southeast portion of the
site are proposed to sewer to Fig Street. This includes the dwelling units from Buildings 10
— 11. A new public gravity sewer will extend from the Palomar Heights site to the existing
8-inch gravity sewer in Fig Street upstream of the gravity sewer and manholes in the alley
between Grand Avenue and Ohio Avenue. A new manhole will be constructed on the existing

8-inch sewer line.

At the next downstream intersection (at the alley between Grand Avenue and Ohio Avenue)
there are two manholes; the west manhole ties to the existing 6” gravity sewer in Fig Street
flowing north. The east manhole ties to an existing 8-inch relief sewer also flowing north.
These two parallel gravity sewers combine into one 8-inch line at the alley between Ohio
Avenue and Pennsylvania Avenue. This existing 8” sewer continues north increasing to a
10” sewer at the alley north of East Valley Parkway after which it ties into the 217 sewer
interceptor parallel to the south side of Escondido Creek (reference Figure 2).

The existing sewer in Fig Street collects flow from a large service area to the south and east
of the Palomar Heights project site. The sewer service area extends south to 5t Avenue and
east to Cedar Street. The Fig Street sewer service sub-basins are identified on a map
included in Appendix E. These sub-basins were used to estimate the existing sewage flow in

the sewer system based on land use and the City of Escondido sewage generation factors.

Appendix F presents the results of the sewer analysis in Fig Street. Under existing peak
flows, the 6” and 8” sewers flow over the design criterion of d/D = 0.50; the 6” line flows at
0.63 and the 8” segments are at 0.54 and 0.58 d/D. This analysis is based on all the flow
going through the existing 6” sewer between the alleys on either side of Ohio Avenue. In this

reach of sewer there is also an 8” relief sewer which takes any excess flow from the 6” sewer.

DEXTER WILSON ENGINEERING, INC, PAGE 1 |
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Under existing plus Palomar Heights project flows which is presented in Appendix G, the
analysis was done based on splitting the sewage flow equally between the existing 6” sewer
and its parallel 8” relief sewer. With the peak flow in each sewer being about equal (115,000
gpd), the depth in the 6” sewer is 0.45 d/D and in the 8” relief sewer it is 0.43 d/D. The two
existing 8” sewer segments downstream of the 6” and 8” relief sewers flow at 0.55 and 0.58
d/D, respectively. The existing 10” sewer just prior to the 21” interceptor is flowing at d/D =

0.25 under this same condition: existing peak flow plus project peak flow.

To conform to the City of Escondido Utility Department’s sewer design criterion for depth of
flow, sewers flowing over half-full would have to be replaced. The existing 6-inch gravity
sewer and its parallel 8-inch relief sewer both flow under half full. Thus, no upsizing is
needed in this reach. Only the two reaches of 8-inch sewer pipe from the alley north of Ohio
Avenue to the alley north of Valley Parkway would need to be increased by one pipe diameter
from 8-inch to 10-inch pipe. The total length of the necessary upgrade in Fig Street is
approximately 540 linear feet of 8-inch pipe to 10-inch pipe.

With the two 8-inch sewer pipe segments upgraded to 10-inch diameter, the existing peak
sewage flow plus peak flow from the Palomar Heights project (12 dwelling units) will flow at
a depth-to-diameter ratio of 0.39 and 0.41 d/D. This sewer analysis is provided in Appendix
G.

Conclusions and Recommendations

The following conclusions and recommendations are summarized based on the sewer system
analysis prepared for the proposed Palomar Heights development project in the City of
Escondido.

1. The Palomar Heights project consisting of 510 dwelling units and commercial, and

park uses will gravity sewer to the existing 21-inch public trunk sewer north of the

project.
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2. The Palomar Heights project is divided into two separate areas by Valley Boulevard;
the western side called the Senior Apartments Building and the eastern side identified
as the Main Residential Area.

3. The Senior Housing Building will connect to a new 8-inch sewer main to be
constructed in Valley Boulevard which will connect to the existing 12-inch Hickory

Street sewer main.

4. The Main Residential Area will include an onsite public sewer system which will
sewer all but 12 dwelling units to Hickory Street; the remaining 12 units will sewer
to Fig Street.

5. The proposed onsite sewer system results in 230 linear feet of public gravity sewer
between 13 and 14.1 feet deep.

6. Under the proposed sewer service system, offsite sewer improvements are needed to
the existing 8-inch public sewer in Fig Street from the alley between Ohio Avenue and
Pennsylvania Avenue to the alley north of East Valley Parkway. Approximately 540
feet of 8-inch gravity sewer would need to be upsized to 10-inch pipe to meet the City’s

sewer design depth of flow criterion.

7. Public onsite gravity sewer mains within the Main Residential Area of the Palomar

Heights project are 8-inch diameter designed at a minimum slope of one percent .

8. New sewer lines shall be designed to meet all requirements of the City of Escondido
Design Standards, dated April 2, 2014 or latest edition, and to the satisfaction of the
Director of Utilities. Final design will be reflected on the improvement plans to be

submitted for review and approval.

—
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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.
%M@u d/b-"—

Andrew Oven, P.E.

AO:FF:ps

Attachments
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APPENDIX A

PRELIMINARY SITE LAYOUT
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APPENDIX B

ONSITE SEWER SYSTEM ANALYSIS
FOR PALOMAR HEIGHTS
AVERAGE FLOW AND PEAK FLOW






DATE: 5/20/2020 SEWER STUDY SUMMARY 930-012
FOR: Palomar Heights - Flow to Hickory Street Sewer - Average Flows SHT 1 OF 1 5/20/2020
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG.COMBINED
FROM TO COM. COM. IND. IND. 'N"‘I'E'\IIDEJSES' Cg:‘z"g 'I'EADTL'J\S/E DRY WEATHER DRY WEATHER AV(%E;()DW COMBINED PEAK FLOW (DESIGN FLOW) L'(:\:Ehse'sz)E nggf(% DEPTHK @ | dn (feet) dn/D® C, for Velocity® VE('f‘_gg)T v
NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) GPD MGD CES
208 206 0.0 0.0 0.0 0.0 14.0 14.0 2,800 0.00 0.00 2,800 0.003 0.004 8 1.50 0.001356 0.02667 0.04 0.0105 0.93
206 204 0.0 0.0 0.0 0.0 43.0 57.0 11,400 0.02 0.02 11,400 0.011 0.018 8 1.50 0.005520 0.05333 0.08 0.0294 1.35
204 201 0.0 0.0 0.0 0.0 0.0 57.0 11,400 0.02 0.02 11,400 0.011 0.018 8 1.50 0.005520 0.05333 0.08 0.0294 1.35
201 200 0.00 0.0 0.0 0.0 43.0 100.0 20,000 0.03 0.03 20,000 0.020 0.031 8 4.40 0.005655 0.05333 0.08 0.0294 2.37
200 104 0.0 0.0 0.0 0.0 86.0 186.0 37,200 0.06 0.06 37,200 0.037 0.058 8 4.80 0.010070 0.06667 0.10 0.0409 3.17
340 338 0.0 0.0 0.0 0.0 9.0 9.0 1,800 0.00 0.00 1,800 0.002 0.003 8 1.00 0.001068 0.02667 0.04 0.0105 0.60
338 334 0.0 0.0 0.0 0.0 9.0 18.0 3,600 0.01 0.01 3,600 0.004 0.006 8 1.00 0.002135 0.03333 0.05 0.0147 0.85
334 332 0.0 0.0 0.0 0.0 0.0 18.0 3,600 0.01 0.01 3,600 0.004 0.006 8 1.00 0.002135 0.03333 0.05 0.0147 0.85
332 331 0.0 0.0 0.0 0.0 14.0 32.0 6,400 0.01 0.01 6,400 0.006 0.010 8 1.00 0.003796 0.04000 0.06 0.0192 1.16
331 330 0.0 0.0 0.0 0.0 14.0 46.0 9,200 0.01 0.01 9,200 0.009 0.014 8 1.00 0.005456 0.05333 0.08 0.0294 1.09
330 328 0.0 0.0 0.0 0.0 20.0 66.0 13,200 0.02 0.02 13,200 0.013 0.020 8 1.00 0.007829 0.06000 0.09 0.0350 1.31
328 326 0.0 0.0 0.0 0.0 20.0 86.0 17,200 0.03 0.03 17,200 0.017 0.027 8 1.00 0.010201 0.06667 0.10 0.0409 1.46
326 324 0.0 0.0 0.0 0.0 30.0 116.0 23,200 0.04 0.04 23,200 0.023 0.036 8 1.00 0.013759 0.08000 0.12 0.0534 1.51
324 322 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.04 23,200 0.023 0.036 8 1.00 0.013759 0.08000 0.12 0.0534 1.51
322 320 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.04 23,200 0.023 0.036 8 1.00 0.013759 0.08000 0.12 0.0534 1.51
320 316 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.04 23,200 0.023 0.036 8 1.00 0.013759 0.08000 0.12 0.0534 1.51
316 314 0.0 0.0 0.0 0.0 10.0 126.0 25,200 0.04 0.04 25,200 0.025 0.039 8 1.00 0.014945 0.08000 0.12 0.0534 1.64
314 312 0.0 0.0 0.0 0.0 0.0 126.0 25,200 0.04 0.04 25,200 0.025 0.039 8 1.00 0.014945 0.08000 0.12 0.0534 1.64
313 312 0.0 0.0 0.0 0.0 10.0 10.0 2,000 0.00 0.00 2,000 0.002 0.003 8 14.80 0.000308 0.01333 0.02 0.0037 1.88
312 308 0.0 0.0 0.0 0.0 0.0 136.0 27,200 0.04 0.04 27,200 0.027 0.042 8 1.00 0.016131 0.08667 0.13 0.0600 1.58
308 304 0.0 0.0 0.0 0.0 0.0 136.0 27,200 0.04 0.04 27,200 0.027 0.042 8 1.00 0.016131 0.08667 0.13 0.0600 1.58
304 300 0.0 0.0 0.0 0.0 86.0 222.0 44,400 0.07 0.07 44,400 0.044 0.069 8 1.00 0.026332 0.10667 0.16 0.0811 1.91
300 104 0.0 0.0 0.0 0.0 0.0 222.0 44,400 0.07 0.07 44,400 0.044 0.069 8 1.00 0.026332 0.10667 0.16 0.0811 1.91
104 102 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.13 81,600 0.082 0.126 8 1.00 0.048394 0.14667 0.22 0.1281 2.22
102 100 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.13 81,600 0.082 0.126 8 6.10 0.019594 0.09333 0.14 0.0668 4.25
100 99 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.13 81,600 0.082 0.126 8 1.00 0.048394 0.14667 0.22 0.1281 2.22
99 6452 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.13 81,600 0.082 0.126 8 12.70 0.013580 0.08000 0.12 0.0534 5.32
414 404 0.3 0.28 0.0 0.0 90.0 90.0 18,420 0.03 0.03 18,420 0.018 0.029 8 1.00 0.010924 0.07333 0.11 0.0470 1.36
404 402 0.0 0.28 0.0 0.0 0.0 90.0 18,420 0.03 0.03 18,420 0.018 0.029 8 1.00 0.010924 0.07333 0.11 0.0470 1.36
402 6452 0.0 0.28 0.0 0.0 0.0 90.0 18,420 0.03 0.03 18,420 0.018 0.029 8 1.00 0.010924 0.07333 0.11 0.0470 1.36
Total Min Slope Max dn/D
498.0 1.00 0.22

COM. = Commercial

IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd
1 Residential EDU = 200 gpd
Peak Flow = 2.17 (Q,)* [flows in cfs]

1K' based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-20 Palomar Heights Hickory Str Sewer Analysis




DATE: 3/16/2020 SEWER STUDY SUMMARY 930-012
FOR: Palomar Heights - Alternative 1 Sewer Analysis - Peak Flows SHT 1 OF 1 5/20/2020
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG.COMBINED
FROM TO COM. COM. IND. IND. 'N"‘I'E'\IIDEJSES' Cg:‘z"g 'I'EADTL'J\S/E DRY WEATHER DRY WEATHER PEA(E;S")OW COMBINED PEAK FLOW (DESIGN FLOW) L'(:\:Ehse'sz)E nggf(% DEPTHK @ | dn (feet) dn/D® C, for Velocity® VE('f‘_gg)T v
NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) GPD MGD CES
208 206 0.0 0.0 0.0 0.0 14.0 14.0 2,800 0.00 0.01 6,961 0.007 0.011 8 1.50 0.003371 0.04000 0.06 0.0192 1.26
206 204 0.0 0.0 0.0 0.0 43.0 57.0 11,400 0.02 0.04 27,365 0.027 0.042 8 1.50 0.013251 0.08000 0.12 0.0534 1.78
204 201 0.0 0.0 0.0 0.0 0.0 57.0 11,400 0.02 0.04 27,365 0.027 0.042 8 1.50 0.013251 0.08000 0.12 0.0534 1.78
201 200 0.00 0.0 0.0 0.0 43.0 100.0 20,000 0.03 0.07 47,340 0.047 0.073 8 4.40 0.013385 0.08000 0.12 0.0534 3.09
200 104 0.0 0.0 0.0 0.0 86.0 186.0 37,200 0.06 0.13 86,696 0.087 0.134 8 4.80 0.023468 0.10000 0.15 0.0739 4.08
340 338 0.0 0.0 0.0 0.0 9.0 9.0 1,800 0.00 0.01 4,525 0.005 0.007 8 1.00 0.002684 0.03333 0.05 0.0147 1.07
338 334 0.0 0.0 0.0 0.0 9.0 18.0 3,600 0.01 0.01 8,894 0.009 0.014 8 1.00 0.005275 0.04667 0.07 0.0242 1.28
334 332 0.0 0.0 0.0 0.0 0.0 18.0 3,600 0.01 0.01 8,894 0.009 0.014 8 1.00 0.005275 0.04667 0.07 0.0242 1.28
332 331 0.0 0.0 0.0 0.0 14.0 32.0 6,400 0.01 0.02 15,586 0.016 0.024 8 1.00 0.009244 0.06667 0.10 0.0409 1.33
331 330 0.0 0.0 0.0 0.0 14.0 46.0 9,200 0.01 0.03 22,203 0.022 0.034 8 1.00 0.013168 0.08000 0.12 0.0534 1.45
330 328 0.0 0.0 0.0 0.0 20.0 66.0 13,200 0.02 0.05 31,570 0.032 0.049 8 1.00 0.018723 0.09333 0.14 0.0668 1.65
328 326 0.0 0.0 0.0 0.0 20.0 86.0 17,200 0.03 0.06 40,866 0.041 0.063 8 1.00 0.024236 0.10667 0.16 0.0811 1.75
326 324 0.0 0.0 0.0 0.0 30.0 116.0 23,200 0.04 0.08 54,711 0.055 0.085 8 1.00 0.032447 0.12000 0.18 0.0961 1.98
324 322 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.08 54,711 0.055 0.085 8 1.00 0.032447 0.12000 0.18 0.0961 1.98
322 320 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.08 54,711 0.055 0.085 8 1.00 0.032447 0.12000 0.18 0.0961 1.98
320 316 0.0 0.0 0.0 0.0 0.0 116.0 23,200 0.04 0.08 54,711 0.055 0.085 8 1.00 0.032447 0.12000 0.18 0.0961 1.98
316 314 0.0 0.0 0.0 0.0 10.0 126.0 25,200 0.04 0.09 59,304 0.059 0.092 8 1.00 0.035171 0.12667 0.19 0.1039 1.99
314 312 0.0 0.0 0.0 0.0 0.0 126.0 25,200 0.04 0.09 59,304 0.059 0.092 8 1.00 0.035171 0.12667 0.19 0.1039 1.99
313 312 0.0 0.0 0.0 0.0 10.0 10.0 2,000 0.00 0.01 5,014 0.005 0.008 8 14.80 0.000773 0.02000 0.03 0.0069 2.53
312 308 0.0 0.0 0.0 0.0 0.0 136.0 27,200 0.04 0.10 63,889 0.064 0.099 8 1.00 0.037890 0.12667 0.19 0.1039 2.14
308 304 0.0 0.0 0.0 0.0 0.0 136.0 27,200 0.04 0.10 63,889 0.064 0.099 8 1.00 0.037890 0.12667 0.19 0.1039 2.14
304 300 0.0 0.0 0.0 0.0 86.0 222.0 44,400 0.07 0.16 103,019 0.103 0.159 8 1.00 0.061097 0.16667 0.25 0.1535 2.34
300 104 0.0 0.0 0.0 0.0 0.0 222.0 44,400 0.07 0.16 103,019 0.103 0.159 8 1.00 0.061097 0.16667 0.25 0.1535 2.34
104 102 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.29 186,474 0.186 0.289 8 1.00 0.110592 0.22000 0.33 0.2260 2.87
102 100 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.29 186,474 0.186 0.289 8 6.10 0.044777 0.14000 0.21 0.1199 5.41
100 99 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.29 186,474 0.186 0.289 8 1.00 0.110592 0.22000 0.33 0.2260 2.87
99 6452 0.0 0.00 0.0 0.0 0.0 408.0 81,600 0.13 0.29 186,474 0.186 0.289 8 12.70 0.031033 0.12000 0.18 0.0961 6.76
414 404 0.3 0.28 0.0 0.0 90.0 90.0 18,420 0.03 0.07 43,690 0.044 0.068 8 1.00 0.025911 0.10667 0.16 0.0811 1.88
404 402 0.0 0.28 0.0 0.0 0.0 90.0 18,420 0.03 0.07 43,690 0.044 0.068 8 1.00 0.025911 0.10667 0.16 0.0811 1.88
402 6452 0.0 0.28 0.0 0.0 0.0 90.0 18,420 0.03 0.07 43,690 0.044 0.068 8 1.00 0.025911 0.10667 0.16 0.0811 1.88
Total Min Slope Max dn/D
498.0 1.00 0.33

COM. = Commercial

IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd
1 Residential EDU = 200 gpd
Peak Flow = 2.17 (Q,)* [flows in cfs]

1K' based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D
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APPENDIX C

AS-BUILT DRAWING FOR
12-INCH SEWER LINE IN HICKORY STREET
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APPENDIX D

OFFSITE SEWER SYSTEM ANALYSIS
FOR
PALOMAR HEIGHTS
HICKORY STREET
EXISTING FLOWS PLUS PROJECT FLOWS






DATE: 5/21/2020 SEWER STUDY SUMMARY
FOR: Palomar Heights - Hickory Street Offsite Sewer Analysis, Build-Out Project Avg. Flow SHT 1 OF 1
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG. COMBINED

FROM TO COM. COM. IND. IND. 'N"‘I'ENDEUEES' ClFJz:\zAg "E'ETL'J\S/E DRY WEATHER | DRY WEATHER L'(mfhi'sz)E SE(EE'EG(';) DEPTHK @ |  dn (feet) dn/D® | C,for Velocity® VE(:Z O(S:l)T Y

NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) " -P-S-
6452 6288 0.28 0.28 0.0 0.0 498 498 100,020 0.15 12 1.95 0.014408 0.12000 0.12 0.0534 2.90

Min Slope Max dn/D
1.95 0.12

COM. = Commercial
IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd
1 Residential EDU = 200 gpd
Peak Flow = 2.17 (QA)O'95 [flows in cfs]

1K' based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-21 Hickory Str Offsite Analysis - Project Buildout - Avg&Peak/Pal Hghts Bld-Out Hickory - Avg




DATE: 5/21/2020 SEWER STUDY SUMMARY
FOR: Palomar Heights - Hickory Street Offsite Sewer Analysis, Build-Out Project Peak Flow SHT 1 OF 1
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED
- COMBINED PEAK FLOW (DESIGN FLOW

FROM TO COM. COM. IND. IND. N "I'E'\I'DEUEES' ngg 'E/EE!E DRY WEATHER ( ) L'(mEhSQ'SZ)E SE(EIEIIS(IO\I/) DEPTHK' @ |  dn (feet) dn/D® | C,for Velocity® VE('f‘OS')T v

NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) GPD MGD CES g P-S.
6452 6288 0.28 0.28 0.0 0.0 498 498 100,020 227,408 0.227 0.352 12 1.95 0.032758 0.18000 0.18 0.0961 3.66

Min Slope Max dn/D
1.95 0.18

COM. = Commercial
IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd

1 Residential EDU = 200 gpd
Peak Flow = 2.17 (Q,)%*® [flows in cfs]

1 K'based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-21 Hickory Str Offsite Analysis - Project Buildout - Avg&Peak/Pal Hghts Bld-Out Hickor - Peak




APPENDIX E

FIG STREET OFFSITE SEWER SYSTEM ANALYSIS
EXISTING SEWER SERVICE BASINS
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APPENDIX F

OFFSITE SEWER SYSTEM ANALYSIS
FOR
PALOMAR HEIGHTS
FIG STREET EXISTING FLOWS ANALYSIS






DATE: 2/13/2020 SEWER STUDY SUMMARY
FOR: Palomar Heights - Fig Street Sewer Analysis - Existing Flows Only SHT 1 OF 1
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED
= COMBINED PEAK FLOW (DESIGN FLOW

FROM TO COM. COM. IND. IND. N LE%EUSES' Clé'\E/'g ILEADTJ\S/E DRY WEATHER ( ) Ll(ulihilsz)E SESSIIEG(';J) DEPTHK @ |  dn (feet) dn/D? C, for Velocity® VE(If‘OCS:I)T v COMMENTS

NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) GPD MGD CES P-S:
6452 6288 10.1 10.1 0.0 0.0 368 368 88,750 202,388 0.202 0.313 6 0.60 0.333721 0.31500 0.63 0.5210 2.40 Sub-basin Al and A2 flows added.
6453 6286 5.7 5.7 0.0 0.0 0 0 8,550 20,672 0.021 0.032 8 0.71 0.014550 0.08000 0.12 0.0534 1.35 Sub-basin B flow added.
6286 6288 0.0 5.7 0.0 0.0 0 0 8,550 20,672 0.021 0.032 8 0.15 0.031655 0.12000 0.18 0.0961 0.75
6288 6269 7.4 23.2 0.0 0.0 0 368 108,400 245,965 0.246 0.381 8 0.30 0.266329 0.36000 0.54 0.4330 1.98 Sub-basin C flow added.
6269 6270 7.3 30.5 0.0 0.0 0 368 119,350 270,161 0.270 0.418 8 0.30 0.292527 0.38667 0.58 0.4720 1.99 Sub-basin D flow added.
6270 6271 22.2 52.7 0.0 0.0 0 368 152,650 343,419 0.343 0.531 10 3.37 0.061191 0.20833 0.25 0.1535 4.98 Sub-basin E flow added.

Min Slope Max dn/D
0.15 0.63

COM. = Commercial
IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd
1 Residential EDU = 200 gpd
Peak Flow = 2.17 (Q4)" [flows in cfs]

1K' based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

\\artic\eng\930012\Sewer\2020-02-13 Fig Offsite Analysis - Existing







APPENDIX G

OFFSITE SEWER SYSTEM ANALYSIS
FOR
PALOMAR HEIGHTS
FIG STREET
EXISTING PLUS PROJECT FLOWS






DATE: 5/21/2020 SEWER STUDY SUMMARY 930-012
FOR: Palomar Heights - Fig Street Sewer Analysis with 12 DUs - Average Flows SHT 1 OF 1 5/21/2020
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG. COMBINED
5 COMBINED PEAK FLOW (DESIGN FLOW
FROM TO COM. COM. IND. IND. IN LI'EI\IIDFIJEES' ngg E’%UZE DRY WEATHER DRY WEATHER AV(%%()JW ( ) LI(:\:EhS:sZ)E ngg:ze (';‘/) DEPTHK @ | dn (feet) dn/D® C, for Velocity® VE(If'O?)T v
NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) GPD MGD CES R PS.
505 503 0.0 0.0 0.0 0.0 12.0 12.0 2,400 0.00 0.00 2,400 0.002 0.004 8 10.00 0.000450 0.01333 0.02 0.0037 2.26
503 501 0.0 0.0 0.0 0.0 0.0 12.0 2,400 0.00 0.00 2,400 0.002 0.004 8 10.00 0.000450 0.01333 0.02 0.0037 2.26
501 6452 0.0 0.0 0.0 0.0 368.0 380.0 76,000 0.12 0.12 76,000 0.076 0.118 8 1.29 0.039716 0.13333 0.20 0.1118 2.37
6452 6288 10.1 10.1 0.0 0.0 0.0 380.0 91,150 0.14 0.14 91,150 0.091 0.141 6 0.60 0.150299 0.19500 0.39 0.2836 1.99
6453 6286 5.7 5.7 0.0 0.0 0.0 0.0 8,550 0.01 0.01 8,550 0.009 0.013 8 0.71 0.006018 0.05333 0.08 0.0294 1.01
6286 6288 0.0 5.7 0.0 0.0 0.0 0.0 8,550 0.01 0.01 8,550 0.009 0.013 8 0.15 0.013093 0.08000 0.12 0.0534 0.56
6288 6269 7.4 23.2 0.0 0.0 0.0 380.0 110,800 0.17 0.17 110,800 0.111 0.171 8 0.30 0.119973 0.23333 0.35 0.2450 1.57
6269 6270 7.3 30.5 0.0 0.0 0.0 380.0 121,750 0.19 0.19 121,750 0.122 0.188 8 0.30 0.131830 0.24667 0.37 0.2642 1.60
6270 6271 22.2 52.7 0.0 0.0 0.0 380.0 155,050 0.24 0.24 155,050 0.155 0.240 10 3.37 0.027627 0.14167 0.17 0.0885 3.90
Total Min Slope Max dn/D
380.0 0.15 0.39

COM. = Commercial

IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd
1 Industrial Acre = 2,000 gpd
1 Residential EDU = 200 gpd
Peak Flow = 2.17 (Qa)* [flows in cfs]

1K' based on n=0.013

2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-21 Palomar Heights Fig Street Sewer Analysis




DATE: 5/21/2020 SEWER STUDY SUMMARY 930-012
FOR: Palomar Heights - Fig Street Sewer Analysis with 12 DUs - Peak Flows SHT 1 OF 1 5/21/2020
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG.COMBINED
g COMBINED PEAK FLOW (DESIGN FLOW
FROM TO COM. COM. IND. IND. IN "I'E'\I'DEU':ES‘ C;'\E"g LE'TDTL'J\S/E DRY WEATHER DRY WEATHER PE’?EFFSL)OW ( ) L'(:\:Ehse'sz)E SEg?:EG(';'/) DEPTHK' @ [ dn (feet) dn/D® C, for Velocity® VE(fL O(S:I)T v
NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) GPD MGD CES . L
505 503 0.0 0.0 0.0 0.0 12.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 10.00 0.001123 0.02667 0.04 0.0105 1.99
503 501 0.0 0.0 0.0 0.0 0.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 10.00 0.001123 0.02667 0.04 0.0105 1.99
501 6452 0.0 0.0 0.0 0.0 0.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 1.29 0.003130 0.04000 0.06 0.0192 1.09
6452 6288 10.1 10.1 0.0 0.0 161.0 173.0 49,750 0.08 0.18 115,105 0.115 0.178 6 0.60 0.189798 0.22500 0.45 0.3428 2.08
6453 6286 5.7 5.7 0.0 0.0 207.0 207.0 49,950 0.08 0.18 115,556 0.116 0.179 8 0.71 0.081333 0.18667 0.28 0.1800 2.24
6286 6288 0.0 5.7 0.0 0.0 0.0 207.0 49,950 0.08 0.18 115,556 0.116 0.179 8 0.15 0.176950 0.28667 0.43 0.3229 1.25
6288 6269 7.4 23.2 0.0 0.0 0.0 380.0 110,800 0.17 0.39 251,273 0.251 0.389 8 0.30 0.272076 0.36667 0.55 0.4430 1.97
6269 6270 7.3 30.5 0.0 0.0 0.0 380.0 121,750 0.19 0.43 275,456 0.275 0.426 8 0.30 0.298261 0.38667 0.58 0.4720 2.03
6270 6271 22.2 52.7 0.0 0.0 0.0 380.0 155,050 0.24 0.54 348,682 0.349 0.540 10 3.37 0.062129 0.20833 0.25 0.1535 5.06
Total Min Slope Max dn/D
380.0 0.15 0.58

COM. = Commercial

IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd

1 Industrial Acre = 2,000 gpd

1 Residential EDU = 200 gpd
Peak Flow = 2.17 (QA)O'95 [flows in cfs]

1 K'based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-21 Palomar Heights Fig Street Sewer Analysis




DATE: 5/21/2020 SEWER STUDY SUMMARY 930-012
FOR: Palomar Heights - Fig Street Sewer Analysis with 12 DUs - Peak Flows with 10" Upgrade in Fig Street SHT 1 OF 1 5/21/2020
JOB NUMBER: 930-012 BY: Dexter Wilson Engineering, Inc. REFER TO PLAN SHEET:
IN-LINE CUMULATIVE IN-LINE CUMULATIVE AVG. COMBINED | AVG.COMBINED
g COMBINED PEAK FLOW (DESIGN FLOW
FROM TO COM. COM. IND. IND. IN "I'E'\I'DEUSES‘ CLFi'\E"g LEAI‘DTL'J\S/E DRY WEATHER DRY WEATHER PE’?EFFSL)OW ( ) L'(:\:Ehse'sZ)E nglillEG(’;l/) DEPTHK' @ [ dn (feet) dn/D® C, for Velocity® VE(fL O(S:I)T v
NET ACRES | NET ACRES | NET ACRES | NET ACRES FLOW (GPD) FLOW (CFS) GPD MGD CES . L
505 503 0.0 0.0 0.0 0.0 12.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 10.00 0.001123 0.02667 0.04 0.0105 1.99
503 501 0.0 0.0 0.0 0.0 0.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 10.00 0.001123 0.02667 0.04 0.0105 1.99
501 6452 0.0 0.0 0.0 0.0 0.0 12.0 2,400 0.00 0.01 5,990 0.006 0.009 8 1.29 0.003130 0.04000 0.06 0.0192 1.09
6452 6288 10.1 10.1 0.0 0.0 161.0 173.0 49,750 0.08 0.18 115,105 0.115 0.178 6 0.60 0.189798 0.22500 0.45 0.3428 2.08
6453 6286 5.7 5.7 0.0 0.0 207.0 207.0 49,950 0.08 0.18 115,556 0.116 0.179 8 0.71 0.081333 0.18667 0.28 0.1800 2.24
6286 6288 0.0 5.7 0.0 0.0 0.0 207.0 49,950 0.08 0.18 115,556 0.116 0.179 8 0.15 0.176950 0.28667 0.43 0.3229 1.25
6288 6269 7.4 23.2 0.0 0.0 0.0 380.0 110,800 0.17 0.39 251,273 0.251 0.389 10 0.30 0.150060 0.32500 0.39 0.2836 1.97
6269 6270 7.3 30.5 0.0 0.0 0.0 380.0 121,750 0.19 0.43 275,456 0.275 0.426 10 0.30 0.164501 0.34167 0.41 0.3032 2.02
6270 6271 22.2 52.7 0.0 0.0 0.0 380.0 155,050 0.24 0.54 348,682 0.349 0.540 10 3.37 0.062129 0.20833 0.25 0.1535 5.06
Total Min Slope Max dn/D
380.0 0.15 0.45

COM. = Commercial

IND. = Industrial
RES. = Residential

Note: 1 Commercial Acre = 1,500 gpd

1 Industrial Acre = 2,000 gpd

1 Residential EDU = 200 gpd
Peak Flow = 2.17 (QA)O'95 [flows in cfs]

1 K'based on n=0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D

C:\Users\andrew\AppData\Local\Temp\2020-05-21 Palomar Heights Fig Street Sewer Analysis







APPENDIX H

AS-BUILT DRAWING FOR
6-INCH AND 8-INCH SEWERS IN FIG STREET
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