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Section 3: Capacity Assessment of Existing System and 
Development of New Collection Trunks 

3.1 Introduction 
This section presents the collection system flow modeling for future installed capacity in 2030. 
Sanitary sewer collection system flows are based on the flows developed in Section 2 of this 
Master Plan Update.  

This section presents the results of the following modeling alternatives: 

1. Alternative 1 – This model scenario is based upon serving the City’s expected growth 
with one large collection system project as shown on Figure 3-4. 

2. Alternative 2 – this model was based upon phasing City growth, by issuing development 
permits for the north western corner of the City’s sphere of influence, north of Highway 
20 and west of Harter Road. This allows the collection system infrastructure to be 
phased over two construction periods. 

3. Alternative 3 – this model adjusted the north-south alignments developed for 
Alternative 1 to follow planned north-south parkways currently shown in the City’s 
General Plan. 

4. Existing System Capacity Evaluation – This model scenario explored the current growth 
capacity of the City’s current collection system along Walton Avenue and Clark Avenue. 

The Capital Improvement Program Projects developed under Alternatives 1 through 3 are 
presented in Section 7.  

This section covers the following areas: 

1. Description of the Model  
2. Existing Collection System Capacity 
3. Future Required Collection System Capacity 
4. Key Design Criteria for New System 

 

3.2 Description of the Model 
Kennedy/Jenks performed a capacity assessment of Yuba City’s existing sanitary sewer 
collection system, as well as its proposed future system. Key input parameters to the model 
were: 

● Land Use 
● Population Growth 
● Topography 
● Pipe Design Criteria 

● Per Capita Flows 
● Infiltration and Inflow  
● Peaking Factors 
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The most recent hydraulic model, used by the City was developed in 1997 using Pizer’s HYDRA 
software (the Hydra model). The existing Hydra model reflects the configuration of the system 
as it existed in 1997 and was converted into MWH H2O Map Sewer. Figure 3-1 shows the 
spatial extent of the of original 1997 Hydra Model (in green). 

The updated model is consistent with the original Hydra Model and was developed for a 
minimum pipe diameter of 12”. Sewer collection system additions that occurred between 1997 
and 2005 were added to the model after conversion of the Hydra model was completed. The 
model was updated from the 1997 version to 2005 version based on conversations with City 
Engineering and Utilities Staff, engineering as built drawings of the collection system and the 
2005 version of the collection system on the City’s GIS. The converted Hydra model with 
wastewater flows updated to reflect 2005 conditions is referred to as the H2O Map model.  

The hydraulic simulations run on a backbone model of the sanitary sewer collection systems 
were developed in MWH Soft’s H2OMap SewerTM (H2O Map). The steady state model applies 
Manning’s equation to gravity flow and Hazen-William’s equation to pressure flow. Based on 
population projections, the land use area map, and buildout projections provided by the City, the 
proposed future system was sized for projected future flows to help ensure adequate capacity 
for flows at 2010 and 2020 in addition to the final conditions at 2030. 

The following design criteria were used during the hydraulic analysis: 

● Maximum pipeline capacity of pipes: d/D < 0.80 for new sewer pipe and < 0.9 for existing 
sewer pipe. 

● Maximum velocity = 10ft/s and minimum velocity = 2 ft/s 
● Manning’s N = 0.013 
● Gravity Sewer material = vitrified clay pipe and reinforced concrete pipe 
● Minimum Diameter = 12” 
● Final recommended pipe size is based on peak hour wet weather flows for the 2030 

scenario. Pipes were sized so that d/D < 1.0, meaning that under this flow condition the 
pipes are physically flowing full but not surcharging up into the manholes. 

 
The maximum pipeline capacity of d/D = 0.8 is a typical maximum depth of liquid to diameter of 
pipe ratio used for sizing pipes based on average daily flows. Model pipe sizes were adjusted 
until the d/D < 0.8 for all pipes at peak wet weather flow. The minimum and maximum pipe 
velocities were chosen based on industry standard for scouring velocities. Model pipe slopes 
were adjusted until the dry weather max day flow velocity was at least 2 ft/s and the peak hour 
wet weather velocity was no more than 10 ft/s. Mannings N = 0.013 is a standard for VCP and 
T-Lok lined reinforced concrete pipe. The minimum pipe diameter of 12 inches was chosen as 
this is a backbone hydraulic model and does not hydraulically model individual sub basins.  
 

3.2.1 Existing Model Conversion and Update to Current Conditions 
To establish the per capita domestic/commercial flow rates for the period from 2000 through 
2004, the calculated domestic flow data were compared with the population connected to the 
collection system. The results are summarized in Table 3-1.  
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Table 3-1: Per Capita Flow Rates for the Period from 2000 - 2004 

Parameter Units 2000 2001 2002 2003 2004 
Average 

2000-2004 
Population (City Limits) People 36,760 45,010 46,540 48,123 49,759 45,238 
Domestic Average Annual 
Flow 

MGD 4.3 4.1 4.3 4.9 4.5 4.4 

Per capita Rate gpcd 117 91 93 101 91 98 
 

To estimate the per capita flow rates to be used in the Master Plan update, the per capita flow 
rates calculated for the period of 2000 - 2004 were compared with the previous rates, used in 
the 1997 Master Plan and in the 2001 Plant Upgrade Design. The results are summarized in 
Table 3-2 (ref. Section 2-7). 
 

Table 3-2: Per Capita Flow Rates for the period from 1996 through 2004  

Parameter Units 
2000-2004 
Average 

1993 - 1997 
Master Plan 

(Y. 1996 Data)(a) 

2001 
HDR Tech Memo#3 

(Y. 1998 – 2000 Data)(b) 
Population (City Limits) People 45,238 39,000  
Domestic Average 
Annual Flow MGD 4.4 4.3 4.7 

Per capita Rate gpcd 98 110 117 

(a) 1996 Data from the City of Yuba City Wastewater System Master Plan (Montgomery Watson October 1997) 
(b) City of Yuba City WTF Upgrades Wastewater Characteristics Technical Memorandum # 3 (HDR October 2001) 
(c) 1997 data not included 
 
Based on the above, it may be concluded that the per capita flow generation decreased in the 
period from 2000 through 2004. At this stage it is not known if the future per capita flow rates 
will continue to be as low, as experienced recently. Use of the 110 gpcd for this Master Plan 
gives a 12% safety factor as compared to the average for the most recent data set (2000-2004) 
which is reasonably conservative and appropriate for planning purposes. 

To update the converted Hydra model to 2005 conditions, estimates were made of the areas of 
the City that were developed between 1997 and 2005. The estimate of areas developed 
between 1997 and 2005 was based on the information found in the City’s collection system 
maps and the City’s current GIS map of the collection system.  

The area population was based on 3 persons per dwelling and 6 dwellings per acre. This 
equivalent dwelling unit was used to update the model to more accurately represent the 2005 
population distribution. The total population developed from the estimate was 49,784, which is 
very close to the actual population of the City at the end of 2004, which was 49,759.  

The model was used to assess the current collection system, specifically the remaining capacity 
within the Walton Trunk. This assessment will be used to help decide where future parcel 
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development in the North West can occur before additional sewer collection system 
infrastructure must be installed. 

Sunsweet is the largest industrial discharger in the City and its average flow of 1.1 MGD was 
added to the model independently of population derived flows. This produced a total average 
flow at the treatment plant of 5.7 MGD, which is equal to the sum of the actual average 
commercial and domestic flows from Yuba City and the actual average flow from Sunsweet in 
2004. The comparison gives a good degree of assurance that the model is producing accurate 
results. 

The converted and updated 2005 base hydraulic map is shown on Figure 3-2. 

3.2.2 Model Verification 
Calibration is an important step in hydraulic model development. It serves to verify model 
assumptions and establish peaking factors. Ideally, there should be a full year of flow monitoring 
conducted in separate collection basins and disparate locations within a basin. However, as this 
Master Plan Update was performed on a short timeline during the 2005 dry season, there was 
no provision for wet weather flow monitoring and limited provision for dry weather flow 
monitoring. Flow monitoring was conducted at 7 disparate locations throughout the collection 
system for approximately one month in June 2005. The flow monitoring locations are shown on 
Figure 3-3. Further calibration of the existing and current model is still required. 

The objective of the flow monitoring efforts was to provide a limited basis for model verification. 
The flow monitoring data showed good correlation with model data runs conducted for similar 
dry weather periods. Ideally, wet and dry season flow data, encompassing peak flows should be 
used for robust calibration. It is recommended, as the City will assume maintenance of the H2O 
Map sewer model that the City install flow monitors at various locations throughout the collection 
system. This flow monitoring network will provide valuable sewer flow data as the City grows, 
that can be used to update and calibrate the model and provide an ongoing indicator of any 
excessive infiltration and inflow (I&I). The results of the flow monitoring are shown in Table 3-3. 
A figure showing the locations of the flow monitoring stations is shown on Figure 3-3. 

Table 3-3: Summary of Flow Monitoring 

Monitoring Locations 1 2 3 4 5 6 7 
Average in Model (MGD) 0.36 1.86 0.08 0.56 1.93 0.42 0.05 
Average from Monitors (MGD) 0.43 1.58 0.08 0.62 1.56 0.38 0.28 
Max from Monitors (MGD) 0.87 3.21 0.39 2.00 2.88 0.85 0.74 
Peak Hour Peaking Factor 2.05 2.03 5.16 3.23 1.84 2.25 2.62 
 
A complete set of flow monitoring results is presented in Appendix B-1. 
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3.2.3 Development of Peaking Factors 
Sewer collection system peaking factors are a function of many parameters including location 
within the collection system and pipe size. Typically, the lowest peaking factors are found in the 
collection system just upstream of the treatment plant and variations in waste water flow are 
smoothed out by the size of the entire collection system flow as it enters the waste water 
treatment facility. Peaking factor ranges for lines eight (8) inches diameter and smaller are 
typically much higher. It’s not unusual for maximum day and peak hour peaking factors for 
residential collection systems to be as high as several hundred (no units). 

As discussed earlier, there are very little flow monitoring results for the Yuba City Sewer 
Collection System, and consequently a well founded set of peaking factors for the updated 
model cannot be used. Peak hour peaking factors were developed for dry weather flows based 
on the flow monitoring performed in late May and early June 2005. These peaking factors are 
presented in Table 3-3. Flow monitoring location 3 (ref. Figure 3-3) serves a largely residential 
area. It’s not unusual to see high peak hour peaking factors from residential areas as it reflects 
the high diurnal variation in waste water generation due to early morning and late evening high 
flows versus mid day low flows. 

Peak wet weather flows were developed using wet weather peaking factors calculated from the 
waste water treatment plant flow data. The treatment plant influent data were analyzed to 
determine the flow for the maximum day (the day during a typical year when the total flow is 
higher than any other day for that year).  

The maximum day peaking factor was calculated to be 1.3. The peak hour peaking factors were 
derived from flow monitoring results summarized in Table 3-3; the average peak hour peaking 
factor that will be used in this model is 2.0 

Currently Sunsweet is the only large industrial wastewater generator in the collection system. 
Sunsweet is a local food processor, operating throughout the year, although at differing 
operational levels depending upon the season. The highest daily average flows are typically 
observed during the late summer and early fall, when fruit is processed into fruit juice. Sunsweet 
operates under a waste water discharge permit with the City that specifies a maximum 
discharge volume of 2.5 million gallons in any one day.  

Flow monitoring location 5, shown on Figure 3-3, measures the flows from Sunsweet and an 
energy producer. The average daily flow from Sunsweet and the energy producer is 1.1 million 
gallons per day. The maximum daily flow observed during flow monitoring was 1.5 million 
gallons per day. The maximum day peaking factor and peak hour peaking factor for Sunsweet 
and the energy producer is 1.36 and 1.67 respectively. 

The total infiltration and inflow (I&I) for the system was estimated by multiplying the total 
sewered area of the City by an I&I factor of 1,000 gallons per day per acre. Typical values for 
this type of factor range from 140 to 2,000 gpd/acre, according to Haestad’s book “Wastewater 
Collection System Modeling and Design” and is a typical industry value for I&I into this type of 
collection system.  
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Peaking factors used in this model are presented below in Table 3-4. 

Table 3-4: Peaking Factors Used In the Model 

Location 
Average 

day 
Maximum 

Day 
Peak 
Hour 

Sunsweet/Energy Generation 1 1.36 1.67 
Commercial / Light Industrial 1 1.3 2.0 
Residential 1 1.3 2.0 

 

3.3 Existing Collection System Capacity 
The City has adopted a General Plan and growth policies to promote the orderly expansion of 
services to the SOI. In order to support growth throughout the SOI, a determination of the 
current collection system capacity to accommodate future growth was performed.  

Specifically, the remaining capacity within the Walton Avenue Trunk and the Clark Avenue 
Trunk was assessed with respect to future development in the north and northwest portions of 
the SOI. The hydraulic simulation was based on the following assumptions: 

● Growth along Butte House Road to the North West and immediately north of Walton Avenue 
would proceed according to the City’s current General Plan (adopted August 2004).  

● All new and light commercial land use areas would generate 2000 gallons per day per acre 
average day flow into the collection system.  

● Residential waste water flows for the 2005 model scenarios are based on 3 residences per 
acre; three persons per residence and a per capita waste water generation rate of 
91 gallons per day. This is a departure from the 110 gallons per person per day used in the 
2030 scenarios as it is believed that more waste water will be generated by new residences. 
Newer residential construction tends to include more bathrooms and dishwashers that can 
result in increased wastewater flow. 

● The maximum daily flows would be developed from the average daily flows using a peaking 
factor of 1.3. The peak hour flows are developed from the maximum daily flows using a 
peaking factor of 2.0. 

In order to safely accept flows from developing areas to the west, an assessment was made of 
the Walton Trunk for the remaining peak wet weather flow capacity. This scenario was executed 
for the current 2005 buildout conditions along Walton Avenue. Future specific plan waste water 
flows were also included in the assessment of current capacity of the Walton Trunk. Under 
these modeling conditions, the 2005 peak hour wet weather scenario shows slight surcharging 
in the pipeline along Walton Avenue.  

Figure 3-12 shows the model buildout scenario for the Walton Trunk assessment. Development 
is currently progressing in areas 1 through 4. The areas, numbered 5 through 15, are future 
specific plans contributing flow to the Walton Trunk under this 2005 scenario. The purple 
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polygons are locations where additional population was added to the model to update the model 
from the 1997 Hydra version to the 2005 H2O Map Sewer version. The estimated area, 
population, and wastewater flows for area IDs 1 through 4 are tabulated in Table 3-5 below. 

As there is some uncertainty as to the extent of current buildout that could be verified for the 
development of this model several conservative assumptions were made that could result in the 
assessment of the remaining peak wet weather capacity of the trunk being underestimated. It is 
recommended that before additional development continue in area 1 through 4 that a more 
accurate model of the current and future waste water contributors into the Walton Trunk be 
developed. 

Table 3-5: Area Maximum Population and Wastewater Flows for Current 
Walton Avenue Trunk Growth Capacity Analysis 

Area ID 
AREA 
(acres) 

Number of 
Houses 

Area Population 
(max) 

Average Flow 
(MGD) 

Max Day Flow 
(MGD) 

1 202 1,211 3,633 0.400 0.520 
2 198 1,188 3,564 0.392 0.510 
3 123 740 2,220 0.244 0.317 
4 140 842 2,527 0.278 0.361 

 

3.4 Future Required Collection System Capacity 
The City has delineated several areas that are expected to be developed commencing 
immediately in 2005 and continuing through 2020. All of the new areas will be connected to the 
City’s sewer collection system. The City provided probable dates for when each of these areas 
will be developed. Figure 3-7, provides an overlay of Master Plan and Future Specific Plan start 
dates. The City’s General Plan Land Use Area map (reproduced as Figure 3-1) allocates much 
of this area to low density residential, regional commercial and light industry. Using this 
information and the results of workshops 2 and 3, it was agreed that the planning population 
density should be 3 persons per dwelling and 6 dwellings per acre. Average flows for these 
anticipated growth areas were developed using 110 gallons per capita per day (gpcpd) (see 
Section 2). This value was used for all areas of the City during analysis of future conditions. The 
boundaries for future specific plans and master plans comprising these anticipated growth areas 
are shown on Figure 3-7.  

The City provided suggested layouts and pipe inverts and sizes of future pipelines for serving 
the anticipated development areas. The pipeline alignment and size were used in the model as 
a starting point for use in building hydraulic analysis scenarios. Separate scenarios were 
developed for years 2005 and 2030, with flows being added to the system when the City 
estimated that the corresponding areas would be developed. Future pipelines were added to the 
system as they were required in order to convey the flows from the anticipated developing 
areas. 



 

Wastewater System Master Plan Update Page 3-8 
City of Yuba City 
g:\adminasst\jobs\2005\0570009_yubacityww_mstrplnupdate\09-reports\9.09-reports\master plan\03-06\text\yuba city master plan.doc 3/10/06 11:05 AM 

3.4.1 Model Alternatives 

3.4.1.1 Alternative 1 – Current Planned Growth Projections within the Sphere of 
Influence 

The development start dates shown on Figure 3-4 indicate development is due to commence in 
2007 for the Specific and Master Plans bordered by Highway 20 to the north, Harding and 
Sanborn to the east, Bogue Road to the south and George Washington to the west. The 
remainder of the sphere of influence commences development in 2010 and continues through 
2020. Currently, development permits have already been issued throughout this area. As 
development is scheduled to commence throughout the SOI in 2007 and 2010, this would imply 
that the collection system should be in place before 2010. This scenario does not allow for 
phasing of the collection system design and construction. 

Average dry weather flows were developed using 110 gpcd. The Max Day and Peak Hour 
peaking factors from the existing system model were used for all future scenarios and are 
presented in Table 3-4.  

The pipe sizes that were proposed by the City were checked using the various scenarios in the 
model to ensure that the pipes were large enough to convey the maximum pipe flow. The peak 
hour scenario for 2030 with I&I represented the highest flow conditions, since 2030 is when all 
of showed that the sizes of the pipes along Bogue Road and George Washington Boulevard 
need to be significantly increased over the sizes proposed by the City, these are shown on 
Figure 3-4, for this alternative. 

The model was run for 2010, 2020, and 2030. Figure 3-5 shows the sewer catchment basins 
that were modeled in this scenario. The average wet weather daily flows are presented in Table 
3-6, Model Flow Results. It should be noted that there is little difference between the 2020 and 
2030 flows. This is because the City expects most of the future development to occur by 2020. 
As most of the development is expected to occur by 2010, the proposed expansion of the 
collection system infrastructure should be completed by 2010. Increases in flows after 2010 are 
primarily attributable to flow growth factors for industrial users. 

Figure 3-4 shows the master plan alignments and pipe sizes for the Alternative 1 sewer 
collection system. On Figures 3-4, 3-5, and 3-6 the new collection system is shown in heavy 
blue line, while the existing collection system is shown by a green line. Locations where there 
will be a future separation between the new and old collection system are denoted as two heavy 
parallel vertical lines.  

Figure 3-4 is overlaid with the Master and Specific Plan start dates taken from the current City 
General Plan. As development commences in 2007 to 2010 in areas that would be served by 
the George Washington, Walton and Bogue trunks, there is little opportunity to phase 
construction for this alternative. This outcome is discussed more fully in Section 7 where the 
Capital Improvement Program Projects for the collection system are presented. 
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Table 3-6: Model Flow Results 

Year 
Average Daily Wet 

Weather Flow, MGD 
2010 17.91 
2020 21.13 
2030 21.93 

 

3.4.1.2 Alternative 2 – Directed Growth within the SOI 
Alternative 2 considers the effect of directing growth by allowing permitted development to 
initially occur only for the Specific Plans North of Butte House Road and the Master Plan area 
immediately south of Butte House Road and North of Highway 20. This alternative is shown on 
Figures 3-7, 3-8 and 3-9. This approach allows installation of the sewer collection system 
throughout the SOI to occur in two distinct phases. 

Using the same hydraulic loading rates as for Alternative 1, the model alignments are described 
below and are shown on Figure 3-8 as Phases 1 and 2. Note that as most of the flow is now 
directed down the Harter/Harding/Sanborn trunk that these pipes are larger than for 
Alternative 1 and that the pipe sizes for the George Washington Blvd. trunk are correspondingly 
smaller. 

Phase 1 Sewer Collection System for Alternative 2 
This phase would include the Tierra Buena Road Trunk and the Elmer Avenue trunk flowing into 
the Butte House Road Trunk. Butte House flows into the Harter Road trunk which then flows 
south through the Harding Road, Sanborn Road to intersect the Bogue Trunk. The Highway 20 
trunk flows east till it intersects the Harter Road Trunk. This phase should come online no later 
than 2010. 

Phase 2 Sewer Collection System for Alternative 2 
Under this scenario, only unsewered development can continue outside of Phase 1 until 
Phase 2 is constructed. The benefit of this approach is that the capital cost for development is 
spread over two phases. The disadvantage of this approach is that it delays the start date for 
construction of certain projects. This phase should come online no later than 2015. Those 
developments west of George Washington Boulevard, slated to come online between 2010 and 
2015 could be served by a temporary sewer collection system running along Franklin to the 
Harding / Sanborn Trunk or by a temporary collection system running along Lincoln to the 
Harding / Sanborn Trunk.  

Figure 3-8 shows the sewer catchment basins modeled in this scenario for Phases 1 and 2. 
Figure 3-9 delineates the phases and shows pipe identifiers for Alternative 2. 

3.4.1.3 Alternative 3 – Current Planned Growth Projections within the Sphere of 
Influence using Alignments along Future General Plan Parkways 

The City’s General Plan describes proposed roadways that are shown on Figure 5-1 of the 
General Plan. This model scenario considers using the future Harter Parkway and Western 



 

Wastewater System Master Plan Update Page 3-10 
City of Yuba City 
g:\adminasst\jobs\2005\0570009_yubacityww_mstrplnupdate\09-reports\9.09-reports\master plan\03-06\text\yuba city master plan.doc 3/10/06 11:05 AM 

Parkway to be used as alignments for new north/south collection trunk sewers. In contrast to 
Alternative 1, where collection system trunk alignments were located in George Washington 
Boulevard and Sanborn/Harding/Harter Road, Alternative 3 would move those trunks westerly to 
the Western Parkway and Harter Parkway respectively. This alternative is shown on Figure 3-6 
Alternative 1, where collection system trunk alignments were located in George Washington 
Boulevard and Sanborn/Harding/Harter Road, Alternative 3 would move those trunks westerly to 
the Western Parkway and Harter Parkway respectively. This alternative is shown on 
Figure 3-10. 

As with Alternative 1, chronological phasing is impractical as this model is developed around the 
current projected development distribution shown on Figure 3-7 where development 
commences throughout the SOI in 2007 through 2010. 

It should be noted that as the current collection system may not hydraulically support additional 
growth and development, without overflows from occurring, that Alternatives 1, 2, and 3 were 
developed to be hydraulically separate from the current system. Hydraulic separation from the 
existing collection system is denoted in Figures 3-4 and 3-7 as heavy solid vertical parallel lines. 

3.5 Conceptual Design 

3.5.1 Key Design Criteria 
The basis of design was developed based on the following assumptions: 

● All pipes are installed in existing City streets, with the exception of the trunk alignments for 
Alternative 3 which are installed in the proposed Western and Harter Parkways. 

● Most of the pipes are installed using the cut and cover method, except that jack and bore 
would be used for undercrossings of Highway 20 and Highway 99. 

● Pipes 36-inches in diameter and smaller will be vitrified clay pipe 

● Pipes larger than 36-inches will be lined reinforced concrete pipe 

● Manholes will be placed at a maximum spacing of every 400 feet 

The conceptual design has three major trunk sewers. The proposed trunk sewers are shown on 
Figures 3-4, 3-5 and 3-6 for Alternative 1, Figures 3-7, 3-8 and 3-9 for Alternative 2, and 
Figure 3-10 for Alternative 3. 

3.5.1.1 Alternative 1 
For Alternative 1, the trunk sewers are: 

1. The George Washington Trunk is a 30-inch to 54-inch sewer line running from Butte House 
Road to Bogue Road along George Washington Boulevard.  
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2. The Sanborn Harding Harter Trunk is a 21-inch to 33-inch sewer line running from north to 
south following Elmer Avenue, Harding Road, then Sanborn Road, intersecting Bogue 
Road. 

3. The Bogue Trunk runs from 18 inches west of George Washington Blvd. increasing to 
66-inch sewer line running west to east from the intersection of George Washington 
Boulevard and Bogue Road along Bogue Road to the wastewater treatment plant. 

Seven lift stations were placed in the sewer model. Lift stations were sized according to the 
anticipated peak wet weather flow and average dry weather flow into the lift station. Lift stations 
were placed at the following locations shown on Figure 3-6, and are numbered LS 20 through 
LS 26 

Table 3-7: Proposed Lift Stations Requirements for Alternative 1 

Location Capacity (MGD) Size (hp) 

LS 20 Bogue at Hwy 99 1.44 200 
LS 21 Hwy 20 and George Washington 1.44 20 
LS 22 West end of Bogue Road 1.44 10 
LS 23 West end of Lincoln Road 3.03 20 
LS 24 West end of Franklin Road 2.64 15 
LS 25 West end of Highway 20 1.44 10 
LS 26 Harter at Lassen 4.62 25 

 
There are two areas where the sewers cross a state highway: 

● George Washington and Highway 20 
● Bogue Road and Highway 99 
 
Jack-and-bore or other tunneling technology is usually required when crossing under state 
Highways 99 and 20. 

3.5.1.2 Alternative 2 
The Alternative 2 scenario considered focused development within the SOI such that 
development would be directed toward the North West corner of the SOI. Waste water 
generated by this development would be routed down the Butte House Trunk to the 
Sanborn/Harding/Harter Road Trunk. The construction of the George Washington trunk could 
be deferred until development occurred south of Highway 20. Figure 3-8 shows the two phases 
for Alternative 2. The allowable areas for development for both phases are shown by the sewer 
collection basins on Figure 3-8.  
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Phase 1 includes: 

● Butte House Road Trunk 
● Highway 20 Main 
● Sanborn/Harding/Harter Trunk 
● Bogue Road Trunk running east from the intersection of Sanborn and Bogue to the waste 

water treatment plant. 

There are five new lift stations that are included in Phase 1. A summary of the lift station 
locations and pump sizes are tabulated below. 

Table 3-8: Proposed Lift Station Requirements for Alternative 2 Phase 1 

Location Capacity (MGD) Size (hp) 
LS 20 Bogue Rd and HWY 99 36.5 200 
LS 21 HWY 20 at George Washington 4.33 25 
LS 25 west end of Highway 20 1.67 10 
LS 26 Butte House at Lang 1.4 10 
LS 27 Harter at Lassen 16.1 75 

 
Based on the buildout schedule for various specific plans and the general plan for the SOI, 
Alternative 2 Phase 1 should be complete by 2010. 

Phase 2 includes: 

● George Washington Trunk with main lines from Franklin Road and Lincoln Road 
● Bogue Trunk from the intersection of Bogue and George Washington to Sanborn Road. 
 
There are three new lift stations that are included in Phase 2. A summary of the lift station 
locations and pump sizes are tabulated below. 

Table 3-9: Proposed Lift Station Requirements for Alternative 2 Phase 2 

Location Capacity (MGD) Size (hp) 
LS 22 West end of Bogue Road 1.4 10 
LS 23 West end of Lincoln Road 3.03 20 

LS 24 West end of Franklin Road 2.64 15 
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3.5.1.3 Alternative 3 
The model results for Alternative 3 are shown on Figure 3-10. The main collection system trunks 
run along the Western Parkway and Harding Parkway. The Western Parkway collects flow from 
Butte House Road, south along George Washington Boulevard to Highway 20, west along 
Highway 20 and then crosses Highway 20 to the proposed Western Parkway. The 42-inch trunk 
increases to 48 inches at the point where the Western Parkway connects to Bogue Road.  

The Harding Parkway trunk takes its northern most flow from Elmer Avenue, south to Harter 
Road where it crosses Highway 20 and connects to the existing 24-inch collection system. The 
new trunk continues south on Harding Road and then onto Harding Parkway. 

The lift stations that serve this alternative are tabulated in Table 3-10 below. 

Table 3-10: Proposed Lift Station Requirements for Alternative 3 

Location Capacity (MGD) Size (hp) 
LS 20 Bogue at Hwy 99 37 200 
LS 21 Highway 20 and George Washington 10.7 60.00 
LS 25 West end of Highway 20 1.8 12.00 
LS 27 Harding and Bridge 5 30.00 

 

3.6 Current Unsewered Areas 
Currently there are developments within the 2005 City limits and within the SOI that are not 
served by a sewer. Figure 3-11 shows the current sewered and unsewered areas within the 
2005 City limits and SOI. A model analysis was performed to determine the impact on 2030 pipe 
sizes if all the unsewered users in the SOI were placed on the collection system. The model 
results indicated that with the addition of all unsewered users in the SOI to the collection system 
for either Alternative 1, 2 or 3 that while the wastewater depth increased, it did not exceed the 
design criteria for maximum depth in the pipe.  

Table 3-11 summarizes the outcome of this analysis. Wastewater depth is recorded as d/D 
where “d” is the wastewater depth in the pipe segment and “D” is the diameter of the pipe 
segment. The design criteria for d/D is 0.8, it is noted that d/D is consistently less than 0.8 even 
with the addition of all unsewered users in the SOI to the collection system. Figure 3-6 shows 
the locations of pipe identifiers used in the model. 
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Table 3-11: Summary of Model Analysis Results for the Addition of 
Unsewered Users to the Collection System 

Pipe ID 

d/D without 
additional 

flow 

d/D with 
additional 

flow 
9938 0.57 0.65 
9940 0.62 0.67 
2000 0.54 0.71 
9932 0.39 0.48 
2062 0.66 0.69 
2064 0.67 0.73 
2066 0.63 0.67 
9914 0.6 0.64 

 




























