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Introduction

This Sewer Area Study (Study) has been prepared at the request and direction of the City of Palmdale, CA in
connection with a proposed development by Pilot Travel Centers. The City directed the developer to assess two
pre-defined service strategies:
•

Alternative 1 – Extension of an existing 15-inch interceptor in 47th St and Pearblossom Highway to the
proposed project.

•

Alternative 2 – Extension of an existing 15-inch interceptor in 47th St and Stargazer Pl. to the proposed
project. The alignment would run within an existing stormwater basin access road.

The study was prepared in accordance with the current Los Angeles County Sewer Area Study guidance
documents.

II.

Site Description

The Pilot Travel Center is to be constructed on the plot of land bounded by Pearblossom Highway to the south
and State Route 138/Fort Tejon Road to the east. The sewer study area also includes properties to the south of
the Travel Center as shown in Appendix A and Figure 1. The entire area considered in the sewer study is
approximately 53 acres zoned for commercial use.
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Figure 1: Sewer Study Area

III.

Project Description

The project is a proposed Pilot Travel Center with a gas station and convenience store. The 8-acre site will host
a 12,796 square foot (SF) truck travel building with a fast food restaurant, and a fueling station for cars and
trucks. Appendix B includes the preliminary site plan for the development.
IV.

Description of Existing Sewer System

The neighborhood to the west of the development has existing 8-inch sewer lines. The lines that serve this
neighborhood drain west to an existing manhole (MH) 545 at the intersection of 47th street and Stargazer Place
as shown in the Palmdale Master Plan in Appendix D. Kimley-Horn initially evaluated the possibility of
connecting to MH 664 at the intersection of Stargazer Place and Fallingstar to serve the project and the flows
anticipated to be generated from the Pilot Travel Center. The existing system has capacity available to serve the
project. This is verified in the existing housing tract Sewer Area Study PC05-65.
However, as noted above, the City directed the developer to assess two alternative service strategies. The City
requested that a new 15-inch gravity main be evaluated for placement near 47th and Pearblossom (Alternative
1) or placement near 47th and Stargazer Place (Alternative 2) as described in the following sections.
V.

Description of City-directed Sewer System

Alternative 1
As directed by the City in an email dated July 13th, 2020, the proposed sewer alignment will connect to an
existing 15-inch interceptor that currently ends at MH 545 at the intersection of 47th street and Stargazer Place.
The proposed gravity main would be constructed along Pearblossom Highway south of the site, flow west to 47th
Street and turn north to connect to MH 545 at the intersection of 47th and Stargazer. The City- directed 15-inch
gravity main alignment is approximately 5,000 linear feet (LF) of interceptor.
The vertical alignment for the proposed gravity main is controlled by the existing invert at MH 545 and the low
point along Pearblossom Highway located approximately 450 LF west of Fort Tejon Rd (State 138). Table 1
summarizes the control parameters for the proposed 15-inch sewer line based on available site information. The
available grade based on existing infrastructure and apparent topography is 0.60% (0.0060-ft/ft).
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Table 1: Proposed Sewer System
Parameter
MH 545 (elevation, feet)
Pearblossom low point (elevation, feet)
Min cover (ft)
Pipe Diameter (in)
Pipe Length (ft)
Apparent Available Slope

Value
2,720
2,753
5.0
15
4,645
0.60%

Alternative 2
Likewise, the proposed sewer alignment for Alternative 2 will connect to an existing 15-inch interceptor that
currently ends at MH 545 at the intersection of 47th street and Stargazer Place. The proposed gravity main
would be constructed just north of Stargazer Place in an existing stormwater basin access road, flow west to
47th Street and turn south to connect to MH 545. The City- directed 15-inch gravity main alignment is
approximately 4,610 LF of interceptor.
The vertical alignment for the proposed gravity main is controlled by the existing invert at MH 545 and the low
point along the alignment located along the proposed alignment. Table 2 summarizes the control parameters for
the proposed 15-inch sewer line based on available site information. The available grade based on existing
infrastructure and apparent topography is 0.22% (0.0022-ft/ft).
Table 2: Proposed Sewer System
Parameter
MH 545 (elevation, feet)
Stargazer low point (elevation, feet)
Min cover (ft)
Pipe Diameter (in)
Pipe Length (ft)
Apparent Available Slope
VI.

Value
2,720
2,735
5.0
15
4,610
0.22%

Methodology

For the basis of this Study, Kimley-Horn used Palmdale design standards and Sewer Area Study Guidance
presented by Los Angeles County to assess the planning-basis capacity of the proposed line. These guidelines
require the design capacity to be carried by half to three-quarters full pipes and not full or pressurized flow
conditions. Kutters Formula is the required method of flow calculation for LA County. Kutters Formula is as
follows:
= ∗ ∗[ ∗ ] /
Where
Q = flow
A = cross- sectional area
c = coefficient (calculated based on manning’s n)
R = Hydraulic Radius
S = Slope
Kutters Formula was used to calculate the design capacity of the proposed 15-inch gravity main. Appendix C
shows the results of the capacity analysis.
The sewer study area to be served by the proposed main is approximately 53 acres of land zoned for
commercial use. Per LA County Sewer Area Study Guidance, as shown in Table 2, the sewer generation zone
coefficient for commercial land is 0.015 cubic feet per second (cfs)/acre. Therefore, the area under
consideration would generate approximately 0.795 cfs. This flow would utilize only 14% of the available
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capacity for Alternative 1 (at 0.6% slope) and 23% of the available capacity for Alternative 2 (at 0.22%) based
on apparent available slope.
Table 3: Estimated Average Daily Sewage Flows for Various Occupancies Zoning Coefficients
(LA County Sewer Area Study Guidance)
Zone
Coefficient (cfs/acre)
Agricultural
0.001
Residential*:
R-1
0.004
R-2
0.008
R-3
0.012
R-4
0.016*
Commercial:
C-1 – C-4
0.015*
Heavy Industrial:
M-1 – M-4
0.021*
*Individual building, commercial or industrial plant capacities shall be the determining factor when they exceed
the coefficients shown
*Use 0.001 (cfs/unit) for condominiums only

However, using he overly simplistic “apparent slope” results in a profile that is excessively deep, especially at
the topographic high point for Alternative 1. The 15-inch interceptor would be approximately 33-ft deep at the
intersection of Pearblossom and 47th as shown in Figure 2. This depth would result in extremely high
construction costs and challenges for maintenance of the line. Alternative vertical alignment considerations are
described in Section VII below.

Figure 2: Alternative 1 Approximate Profile
The resulting profile for Alternative 2 yields an approximate 14.5 ft deep installation at the existing manhole
connection as shown in Figure 3. The alignment would require new easements through two private parcels
before connecting to the proposed future private roadway to be constructed as part of the proposed Pilot project.
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Figure 3: Alternative 2 Approximate Alignment
VII.

Sewer Capacity Analysis

The City directed Kimley-Horn to assess the capacity of alternative 15-inch sewer line alignments along
Pearblossom Highway or Stargazer Place and 47th street. As shown in Section VI of this memo, the studied
sewer area would only account for approximately 14% of the available capacity in the proposed 15-inch gravity
line (at 0.6% grade; Alternative 1) and 23% of the available capacity for Alternative 2 (at 0.22% grade). The
following sections discuss the vertical alignment and flow scenarios of this line.
Minimum Velocity Requirements
The minimum acceptable velocity in a sewer line is 2.0 feet per second (ft/sec) according to the LA County
public works guidelines. Kimley-Horn evaluated the pipe at half full and at three quarters full to determine the
minimum slope requirements at the minimum velocity. The minimum slope of a half full 15-inch line capable of
producing this velocity is approximately 0.23% (0.0023-ft/ft). The flow capacity of this half full line was calculated
using Manning’s formula to be approximately 1.24-cfs. The minimum slope of a three quarters full 15-inch line
capable of producing a velocity of 2.0-ft/sec is approximately 0.15% (0.0015-ft/ft). The flow capacity of this three
quarters full line was calculated using Manning’s formula to be approximately 2.03-cfs.
Maximum Available Slope
Alternative 1
The vertical alignment for the proposed system is controlled by the existing invert at MH 545 and the low point of
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the alignment. As summarized in Table 1, the available grade based on existing infrastructure and apparent
topography is approximately 0.60% (0.0060-ft/ft). The available slope is greater than the minimum required
slopes to achieve a minimum velocity of 2.0 ft/s. Therefore, other sewer line sizes are also capable of serving
the sewer area as summarized in Table 3.
Table 4: Alternative 1 Slope Interceptor Sizing Options
Pipe ID
(in)

Slope
(ft/ft)

Design
Condition

Velocity
(ft/sec)

Capacity
(cfs)

15

0.006

¾ full

4.12

4.07

15

0.006

half full

3.27

2.01

12

0.006

half full

2.82

1.11

10

0.006

half full

2.50

0.681

10

0.006

¾ full

3.41

1.49

1

10-inch is inadequate at half full, but capable of serving sewer study area at ¾ full

Alternative 2
The vertical alignment for Alternative 2 is also controlled by the existing invert at MH 545 and the low point of
the alignment at Pearblossom. As summarized in Table 2, the available grade based on existing infrastructure
and apparent topography is approximately 0.22% (0.0022-ft/ft). The available slope is greater than the minimum
required slopes to achieve a minimum velocity of 2.0 ft/s. Therefore, other sewer line sizes are also capable of
serving the sewer area as summarized in Table 4.

Table 4: Alternative 2 Slope Interceptor Sizing Options
Pipe ID
(in)

Slope
(ft/ft)

Design
Condition

Velocity
(ft/sec)

Capacity
(cfs)

¾ full

2.50

2.48

15

0.0022
(min avail slope)
0.0023

¾ full

2.56

2.53

15

0.0023

half full

2.03

1.24

10

0.01

half full

3.22

0.88

15

Economic Vertical Alignment Considerations
Alternative 1
Kimley-Horn evaluated the topography for the proposed alignment of the new 15-inch interceptor. The vertical
alignment is restricted due to the tie-in point at MH 545. The topographic highpoint of the alignment is 12 feet
higher than the upstream topographic low point. Potential economic solutions to this problem include
considering a broken profile with a drop manhole or having a smaller downstream pipe diameter at a steeper
grade.
A 15-inch line at minimum slope from the topographic low point on Pearblossom Highway to the topographic
high point on the intersection at 47th Street with half-full capacity of 1.24-cfs produces a maximum pipeline depth
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of about 20-ft at the intersection.
The vertical alignment from the intersection of Pearblossom Highway and 47th Street to the existing MH 545 can
be served by a range of economized profiles based on balancing diameter, slope, and depth as shown in Table
5.
Table 5: Alternative 1 Pipe Configurations
Pipe Diameter

Slope

Capacity

Depth of Drop
Connection

8-inch

2.2%

1.08 cfs

-

10-inch

0.80%

0.79 cfs

13 feet

Alternative 2
The vertical alignment is restricted due to the tie-in point at MH 545. The topographic low point of the alignment
limits the apparent available slope. This slope is less than the minimum required slope for a 15-inch line.
Potential economic solutions to this problem include considering a broken profile having a smaller upstream
pipe diameter at a steeper grade.
A 15-inch line at minimum slope from the topographic low point of the alignment (west of the Study Area along
Stargazer Place) to MH545 at half-full capacity of 1.24-cfs produces a maximum pipeline depth of about 14.5-ft
at the manhole.
The vertical alignment upstream of the proposed 15-inch running south through the Pilot development can be
served by a range of economized profiles based on balancing diameter, slope, and depth as shown in Table 6.
Table 6: Alternative 2 Pipe Configurations
Pipe Diameter

Slope

Capacity

10-inch

1.0%

0.88 cfs

15-inch

0.23%

1.24 cfs

Practical Sewer Operations Issues
Operating the City-directed 15-inch sewer alternatives would come with some considerable maintenance and
potential aesthetic challenges for the foreseeable future. By designing the profile to minimize construction cost
and maintain minimum velocities (with planning flow assumptions), the line would need to be at 0.23% slope.
The Pilot Travel Center would be the only contributing to the nearly mile-long line for the foreseeable future.
With only the Pilot travel Center connected to the 15-inch line, there would be insufficient flow to operate the line
under conditions recommended by the Americans Society of Civil (ASCE) as well as the Water Environment
Federation (WEF) as outlined in ASCE/WEF Manual of Practice No 60 (ASCE MOP 60; WEF FD-5) Gravity
Sanitary Sewer Design and Construction (ASCE-WEF 2007).
At 15,000-gal/day flow, the line would only see about 1.06% of its carrying capacity. This flow translates to a
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very low velocity of approximately 0.3-ft/sec. This velocity is inadequate to provide pipe scouring and will lead to
deposition of solids in the line. Typically, these deposits are highly organic and putrescible, leading to odors and
corrosion of concrete and most metallic structures.
Kimley-Horn does not recommend this design. Special maintenance and design considerations would be
required to mitigate the probable buildup of solids and accompanying odor and flow blockage conditions that
would be likely to result.
VIII.

Alternative Phased Sewer Service

Although the 15-inch sewer line alternatives to serve the sewer study area is feasible, Kimley-Horn evaluated
additional opportunities to capitalize on existing and proposed City infrastructure. The intent of this analysis was
to evaluate a phased approach to providing sewer service to the proposed development – just for the Pilot
Travel Center – and deferring major capital infrastructure to serve the greater Four Points area as defined in the
City’s Sewer Master Plan.
The Palmdale Sewer Master Plan (2009), excerpts included in Appendix D and a “Four Points Sewer Study”
provided by the City in Figure 4 below, shows a proposed 15-inch interceptor that will be constructed along
State Route 138 / Fort Tejon Road. This system is intended to serve the Four Points area, including the subject
tracts in this Study. The Four Points Sewer Study clearly indicates that this system is intended to serve the
proposed Pilot Travel Center. The construction timeline of the master planned infrastructure is currently
unknown.

Figure 4: Existing & Proposed Sewer Infrastructure (Four Points Sewer Study)
The master planned infrastructure can ultimately serve the entire Four Points area once its construction is
complete. Until then, the flows generated by the Pilot Travel Center, conservatively estimated to be 15,000gal/day, can be readily served by a neighborhood sewer adjacent to the proposed site. As seen by simply
updating the PC 05-65 Sewer Area Study for the neighborhood immediately to the west of the development,
there is ample existing capacity to serve flows from the Pilot Travel Center in the interim see Figures 5 and 6
below. The balance of the area requested to be served by the City – the entire 53-acres – would be served by
the Master Planned facilities.
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Figure 5: Pilot Travel Center Connection to Ex. Sewer

Figure 6 - Pilot Travel Center added to PC 05-65 Sewer Study
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This phased approach to provide sewer service to the subject parcel only while deferring major infrastructure
intended to serve the entire Four Points area meets the intent of the Master Plan and mitigates the cost and
complication of excessively deep sewer infrastructure associated with the 15-inch Alternatives.
IX.

Economics

A planning-level Opinion of Probable Construction Cost (OPCC) has been prepared for the City-directed 15-inch
interceptor alignment using the planning level cost estimating methods included in the City Sewer Master Plan.
The unit rates from the study reflect 2008-unit pricing. Those units were escalated to current 2020 units using
the ENR City Cost Index for Los Angeles as shown in Table 7 and Table 8 below for both alternatives.
Pearblossom is currently being paved and will require full repaving if the City-proposed sewer alignment were
constructed. The City cost methodology anticipated only pavement cutting and patching. Hence the OPCC
includes alternative costs for both partial and full pavement replacement options.
Table 7 – Alternative 1 Engineer's Opinion of Probable Construction Cost
Planning Level (AACEI Class IV Estimate)
2009
Master
2020
Item
Units Plan Value Escalation
Pipe
5000
$280.00
$399.40
MH
6
$10,000.00 $14,261.00
Traffic Control
1
Drop Connect
1

Repaving

4000

Engr
OPCC

$20,000
$20,000

Trench and Patch
$1,997,000
$85,566
$20,000
$20,000
$2,122,566

$120.00

Complete
Repaving
$1,997,000
$85,566
$100,000
$20,000

NIC

$480,000
$2,682,566

Mob

20%

$424,513
$2,547,079

$536,513
$3,219,079

Contingency

30%

$764,124
$3,311,203

$965,724
$4,184,803

Eng/Survey/etc

25%

$827,801
$4,139,004

$1,046,201
$5,231,004

California Construction Cost Index
Jun-08
5004
Jun-20
7041
Escalation 141%
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Table 8 – Alternative 2 Engineer's Opinion of Probable Construction Cost
Planning Level (AACEI Class IV Estimate)
2009
Master Plan
2020
Item
Units
Value
Escalation
Pipe
5000
$230.00A
$328.10
MH
6
$10,000.00 $14,261.00
Traffic Control
1
Easements
1

$20,000
$100,000

Cross Country
$1,640,500
$85,566
$20,000
$100,000
$1,846,066

Mob

20%

$369,213
$2,215,279

Contingency

30%

$664,584
$2,879,863

Eng/Survey/etc

25%

$719,966
$3,599,829

California Construction Cost Index
Jun-08
5004
Jun-20
7041
Escalation 141%
A

Engr
OPCC

ENR Historical City Index LA
2008
184.7
2020
263.4
Escalation
143%

The pipeline construction unit rate was de-rated for cross-country pipeline construction with no paving

X.

Conclusion

Per City direction, Kimley-Horn evaluated sewer service to approximately 53 acres of land zoned for commercial
use. The City directed that two alignments be studied. Both originate near MH 545 in 47th south of the railroad.
Alternative 1 provides an extension of the 15-inch sewer down 47th and Pearblossom and Alterative 2 runs east
parallel to the railroad and turns south to Pearblossom.
The 53 acres is projected to generate approximately 0.795 cfs. While the both 15-inch alignments studied to
serve this studied area are feasible, the alignments have the following challenges:
•

topographic constraints resulting in the line being over 30 ft deep (Alternative 1)

•

prohibitively expensive construction costs estimated at $4.1M to $5.2M (Alternative 1) and $3.6M
(Alternative 2)

•

Alternative 2 alignment would require new easements through two private parcels

•

Neither alignment is in the City’s Sewer Master Plan

•

probable lack of meaningful sewer flows for the foreseeable future

•

probable maintenance issues

•

probable odor issues
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KH does not recommend the deep 15-inch alignment for ether Alternative 1 nor Alternative 2 based on the
challenges noted above.
The shallower alignment option has the following challenges:
•

requires smaller line sizes or drop connections to meet velocity and slope requirements

•

this alignment is not in the City’s Sewer Master Plan

•

prohibitively expensive construction costs

•

probable maintenance issues

Recommended option:
•

Serve the Pilot Travel Center with the existing 8-inch sewer located directly west of the proposed
Pilot Travel Center site

•

Serve the remainder of the Study Area with the master planned interceptor in Ft. Tejon Road

For these reasons, both fiscal and operational, the 15-inch interceptor alignments studied are not the preferred
alternative to providing sewer service to the subject site and study area. A more reasonable, hydraulically
feasible, and sound solution to providing sewer to the Study Area would be to follow the City’s Sewer Master
Plan and allow the Pilot Travel Center to connect to the existing 8-inch sewer west of the site.
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