














 
 

ADDENDUM NO. 1 
 

CONSTRUCTION OF SANITARY SEWER IMPROVEMENTS AT  
247 W 3RD ST., SAN BERNARDINO, CA 

 
 
4. Amended Insurance Requirements of Contract Documents  
 
 
24. INSURANCE REQUIREMENTS.  The Contractor shall maintain insurance policies 

issued by an insurance company or companies authorized to do business in the State of 
California and that maintain during the term of the policy a "General Policyholders 
Rating" of at least A(v), as set forth in the then most current edition of "Bests Insurance 
Guide," as follows:  

 
(1) Comprehensive General Liability Insurance.  The Contractor shall maintain 

comprehensive general liability insurance of not less than One Million Dollars 
($1,000,000.00) combined single limit, per occurrence.   
 

(2) Automobile Insurance.  The Contractor and each of its subcontractors shall 
maintain comprehensive automobile liability insurance of not less than 
$100,000.00 combined single limit per occurrence for each vehicle leased or 
owned by the Contractor or its subcontractors and used in performing work 
under this Agreement. 

 
(3) Worker's Compensation Insurance.  The Contractor and each of its 

subcontractors shall maintain worker's compensation coverage in accordance with 
California workers' compensation laws for all workers under the Contractor’s 
and/or subcontractor's employment performing work under this Agreement. 
 

(4) Errors and Omissions Coverage.  The Contractor shall maintain an insurance 
policy covering liability for errors and omissions of the Contractor in performing 
the Scope of Services of this Agreement in an amount of not less than 
$1,000,000.00. 

 
Concurrent with the execution of this Agreement and prior to the commencement of any 
work by the Contractor, the Contractor shall deliver to the Agency, copies of policies 
or certificates evidencing the existence of the insurance coverage required herein, which 
coverage shall remain in full force and effect continuously throughout the term of this 
Agreement.  Each policy of insurance that Contractor purchases in satisfaction of the 
insurance requirements of this Agreement shall name the Agency, the City of San 
Bernardino, and the County of San Bernardino as an additional insured and shall 
provide that the policy may not be cancelled, terminated or modified, except upon thirty 
(30) days prior written notice to the Agency. 

 



 
 

ADDENDUM NO. 1 
 

CONSTRUCTION OF SANITARY SEWER IMPROVEMENTS AT  
247 W 3RD ST., SAN BERNARDINO, CA 

 
 
5. Add Appendix G – Sewer Flow Study 
 

APPENDIX G 
 

Sewer Flow Study 
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Executive Summary 
 
Three alternatives were evaluated for relocating the existing 18-inch sanitary sewer that 
currently traverses the property at 247 West 3rd Street (Property), which is being sold to the 
State Administrative Office of the Courts.   
 
Alternative No. 1 in which a new sewer would be routed westerly in West 3rd Street from 
North Mountain View Avenue to North Arrowhead Avenue and then southerly in North 
Arrowhead Avenue to a connection with an existing sewer north of West 2nd Street is not 
recommended for the following reasons: 
 

1. At $1.90 million, it is approximately 3 times higher in estimated capital cost than both 
Alternative No. 2 ($614,000) and Alternative No. 3 ($668,000).   

2. The sewer would be up to 25 feet deep, which would necessitate costly bore and jack 
construction and would result in difficult and hazardous access to the manholes for 
continued maintenance.  

3. Construction in the street right-of-way would cause traffic disruptions in a heavily 
accessed area even though a large portion of the construction would be performed 
during off-peak periods.  

 
In both Alternative No. 2 and Alternative No. 3, the new replacement sewer would be routed 
on the Property southerly along the east Property line. In Alternative No. 2, the new sewer 
would then be routed westerly at about the midpoint of the Property, just south of the 
proposed building footprint and associated building ramping, to a connection with an existing 
sewer in North Arrowhead Avenue. In Alternative No. 3 the new sewer would continue along 
the east and south Property lines to a tie-in with an existing sewer in the vicinity of the North 
Arrowhead Avenue and West 2nd Street intersection. 
 
In both Alternative No. 2 and Alternative No. 3, the new sewer would have insufficient cover 
for most of the alignment.  As a result, the sewer would either need to be encased in 
concrete and/or the existing/proposed grade would need to be raised. Raising the grade in 
Alternative No. 3 where the sewer alignment would parallel the southeast Property line could 
have an effect on the slope of Warm Creek, which also runs along the Property line.  This 
would necessitate obtaining permits or permit waivers from a number of jurisdictional 
agencies, which could delay Project Construction.   
 
As Alternative No. 2 has the lowest capital cost, does not disrupt traffic in West 3rd Street 
and North Arrowhead Avenue, and does not have any impact on the creek, Alternative No. 2 
is recommended. The estimated capital cost for Alternative No. 2 ($614,000) includes 
replacing an existing 30-inch sewer in North Arrowhead Avenue (approximately 240 linear 
feet long) because it offers insufficient pipe slope to accommodate adequate sewer 
hydraulics. The existing Property sewer will be removed in its entirety after the new sewer is 
constructed.  
 
In addition to the existing Property sewer, an existing unidentified storm drain is located on 
the Property.  Based on the condition and characteristics of the existing site catch basins and 
the absence of City knowledge and/or records supporting a major area storm drain on the 
Property, it appears likely that this storm drain only drains the Property and is inactive or 
largely inactive.  This will be verified during the construction phase of this project when the 
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storm drain will be excavated.  Once verified, the storm drain will be removed from the 
Property and the excavation will be filled and compacted with select fill up to existing grade.  
 
1.0 Introduction 
 
The City of San Bernardino (City) Economic Development Agency (Agency) has entered into 
a Real Property Acquisition Agreement (RPAA) to sell the Agency-owned property at 247 
West 3rd Street (APN 0135-221-22) (Property) to the State Administrative Office of the 
Courts (AOC).  The AOC is purchasing the Property with the intention of designing and 
constructing court facilities and related improvements for use by the Superior Court of 
California, County of San Bernardino, for judicial, court, administrative, office, and related 
purposes.  As a condition of the RPAA, the Agency is to excavate and relocate the existing 
18-inch sanitary sewer traversing the Property prior to the close of escrow, which is 
estimated to close no sooner than July 1, 2009, with the relocation approved by the AOC.   
 
Figure No. 1, titled Alternative Alignments, shows the 18-inch Property sewer, other existing 
City sanitary sewers in proximity to the Property, and the three (3) proposed alternative 
sewer locations. This Sanitary Sewer Relocation Study (Study) has been prepared to 
analyze and present three (3) alternative sewer relocation alignments:  
 
Alternative 1 - Connect with the existing City sewer upstream of the Property at the 
intersection of North Mountain View Avenue and West 3rd Street; then construct the new 
sewer westerly along West 3rd Street to a point lying within the right-of-way of North 
Arrowhead Avenue; then southerly within said right-of-way to a connection with the existing 
City sewer lying within North Arrowhead.  This alternative may require the replacement of a 
portion of the existing sewer lying within North Arrowhead Avenue to accommodate existing 
sewer slopes and/or increases in sewer capacities.  After the new sewer is operational, the 
existing 18-inch Property sewer not retained to carry the proposed building flows will be 
removed. 
 
Alternative 2 - Connect with the existing City sewer at the northeast corner of the Property; 
then construct the new sewer southerly along the east Property line to approximately the 
midpoint of the Property; then westerly across the Property just south of the proposed 
building footprint and associated building ramping to a connection with the existing sewer 
manhole on the Property where proposed building flows will discharge.   This alternative may 
require the replacement of a portion of the existing sewer lying within North Arrowhead 
Avenue to accommodate existing sewer slopes and/or increases in sewer capacities.  After 
the new sewer is operational, the existing 18-inch Property sewer not retained to carry the 
proposed building flows will be removed. 
 
Alternative 3 - Connect with the existing City sewer at the northeast corner of the Property; 
then construct the new sewer southerly along the east Property line; then continuing along 
the Property line southwesterly and westerly parallel to the Property line to approximately the 
southwest corner of the Property; then leaving the Property to connect with the existing 
sewer lying in or near the intersection of North Arrowhead Avenue and West 2nd Street.    
This alternative may require the replacement of a portion of the existing sewer in West 2nd 
Street and/or North Arrowhead Avenue to accommodate existing sewer slopes and/or 
increases in sewer capacities. After the new sewer is operational, the existing 18-inch 
Property sewer not retained to carry the proposed building flows will be removed. 
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Figure No. 1. Sanitary Sewer Relocation Alternatives 
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Sewer hydraulic and construction design criteria was taken from the City of San Bernardino 
Department of Public Works Sewer Policy & Procedures (Issued 1/5/87) (City Sewer Design 
Criteria). 
 
In addition to the existing Property sewer, an existing unidentified storm drain is located on 
the Property.  This storm drain is to be removed from the Property as part of this project.  If 
the storm drain is only a Property storm drain, i.e. the storm drain only serves the Property, 
the storm drain will be removed from the Property without the need to design and construct 
an off-site replacement storm drain first.  If the storm drain is found to be connected to a 
larger storm drain system, i.e. flow from upstream areas drain into the storm drain, then a 
new replacement storm drain alignment, preferably located off of the Property, would need to 
be designed and constructed prior to the removal of the existing Property storm drain.  
 
2.0 Project Mapping and Utilities Information 
 
City Geographic Information System (GIS) data for sewers, storm drains and water mains on 
and in the vicinity of the Property were obtained from the City.  Field survey information 
conducted by Psomas on behalf of the AOC in August 2008 was also obtained.  This survey 
information includes area topography and sewer locations.  Additional field survey work was 
conducted as part of this Study to verify the accuracy of the City’s GIS data, the previous 
survey work by Psomas, and to pick up supplementary information as required to accurately 
conduct this Study. 
 
One design drawing for the sewers in North Arrowhead Avenue just south of the West 2nd 
Street intersection to just south of the 3rd Street intersection was obtained from the City.  As-
built or design drawings for other connecting sewers, including the Property sewer, were not 
available. City personnel contacted believe these sewers to be fairly old. 
 
The survey work conducted as part of this Study verified that Psomas’ survey was accurate.  
It also showed that the City’s GIS data for sewers correlating to the one available as-built 
drawing was correct, but was inaccurate for some of the other connecting sewers. Psomas’ 
survey work, the survey work conducted for this Study, and the sewer as-built drawing were 
used to present and evaluate existing conditions.  
 
Two existing sewer manholes that are shown on the west side of the Property per the City’s 
GIS data were not found in the field.  These manholes may or may not exist.  As part of the 
Project Design phase, this area will be excavated as necessary to determine the existence of 
these manholes.  If the manholes exist, are in satisfactory condition, and this portion of the 
sewer is to be retained to carry proposed building flows, then the manholes will need to be 
raised to meet proposed grade.      
 
Preliminary drawings (dated 11-21-08, prepared by Skidmore, Owings & Merrill LLP (SOM)) 
depicting the currently proposed building footprint and site topography for the Property were 
also obtained to correlate the alignments for Alternative Nos. 2 and 3 with the proposed 
building footprint.  The locations of existing utilities in the streets surrounding the Property 
were obtained from the previous survey work and then verified or adjusted by contacting the 
utility owners and reviewing their respective utility drawings.   
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3.0 Project Flow Monitoring 
 
Four flow meters were installed in sewer manholes on December 4, 2008 to measure 
wastewater flows in the Property sewer and three other adjacent City sewers. The four meter 
locations are shown on Figure No. 1. The flow metering period lasted 20 days with the 
meters removed on December 23, 2008.  Flow data for each meter site is included in the 
Appendix. 
 
The goal was to obtain good readings for dry-weather flow, i.e. flow not impacted by rain-
induced inflow and infiltration, to design the replacement sewer in accordance with City flow 
depth over sewer diameter (d/D) hydraulic design criteria, which is based on peak dry-
weather flow (design flow).  There was no rain recorded during the first 11 days of the 
monitoring period (11-day dry-weather monitoring period).  However, it rained 1.53 inches 
and 0.95 inches on December 15th and December 17th, respectively, as recorded by a 
National Weather Service rain gauge located at the San Bernardino County Yard.  A small 
amount of rain was also recorded on December 22nd.  Flow data recorded for all flow meters 
on or several days after the rain days were affected by inflow and infiltration and was not 
used in developing design flows in this Study. 
 
Meter Site No. 1 measured flow in the 18-inch Property sewer.  The purpose was to gauge 
flow rates in order to size the replacement sewer and determine flow impacts for any existing 
tie-in sewer not currently carrying this flow.  During the 11-day dry-weather monitoring 
period, the average flow was 127 gpm and peak flows varied from 175 gpm to 283 gpm.   
The high reading of 283 gpm occurred right after meter start-up and did not exceed 220 gpm 
after that during the first 11 days.  In evaluating the data with the flow metering contractor on 
the project, the 283 gpm is deemed to be inaccurate (an anomaly) because the reading 
occurred during turbulent flow prior to the flow adjusting to the new meter.  Consequently, a 
peak flow of 220 gpm was selected as the peak flow in the exisitng18-inch Property sewer.   
 
Meter No. 2 was installed in the manhole associated with the existing 27-inch sewer that 
conveys wastewater flows south on North Arrowhead Avenue.  The meter was installed at 
this location to gauge total wastewater flow on North Arrowhead Avenue between West 3rd 
Street and West 2nd Street (not including the flow from the Property, which is conveyed in a 
parallel 30-inch sewer on North Arrowhead Avenue).  The purpose was to ascertain the 
magnitude of flow that would be impacted if any of the alternatives required redesign of this 
existing sewer and/or if this flow had to be bypassed as part of an alternative.  The flow was 
found to be fairly large with an average flow of 1,787 gpm (2.6 million gallons per day (mgd)) 
and an average peak flow of 2,543 gpm (3.7 mgd) over the 11-day dry-weather monitoring 
period.  
 
Meter No. 3 was installed in the manhole of the 15-inch sewer in North Mountain View 
Avenue just to the north of  West 3rd Street in order to determine the flow split between this 
sewer and the parallel 8-inch sewer that merge downstream into the 18-inch sewer that 
crosses the Property.   The replacement sewer would connect to both of these upstream 
sewers as part of Alternative No. 1.  During the 11-day dry-weather monitoring period, the 
average flow was 56 gpm and peak flows averaged 113 gpm. 
 
Meter No. 4 was installed in the manhole of the 30-inch sewer in North Arrowhead Avenue 
near the intersection with West Court Street to determine the flows that would be affected 
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should Alternative No. 1 impact this existing sewer.  The flow was found to be fairly large with 
an average flow of 1,811 gpm (2.6 mgd) and an average peak flow of 2,777 gpm (4.0 mgd) 
over the 11-day dry-weather monitoring period.  
 
4.0 Permit Requirements 
 
In Alternative No. 1, the replacement sewer would be constructed completely within street 
right-of-way.  In Alternative Nos. 2 and 3, the replacement sewer would be constructed on 
both the Property and within street right-of-way.  A lane closure permit must be obtained from 
the City Department of Development Services for construction within street right-of-way 
where traffic lanes must be closed to accommodate the construction.  The permitee must 
provide a traffic control plan along with the permit application to demonstrate that traffic 
warning and control devices will be put in place in accordance with the latest edition of the 
Work Area Traffic Control Handbook as promulgated by the American Works Association.  
 
Where the sewer needs to be 15 to 25 deep in Alternative No. 1, the construction would be 
accomplished by boring and jacking a casing (carrier pipe) and then installing the sewer pipe 
in the casing (bore and jack construction).  As discussed in Section 5.0, the pipe casing to be 
bored and jacked as part of Alternative No. 1 is estimated to be 30 inches in diameter in 
order to carry a 15-inch sewer pipe.   
 
Under California law, all tunnels, underground chambers and excavations, and all boring and 
pipe jacking projects 30 inches or greater in diameter are required to be classified by 
California OSHA Mining and Tunneling prior to bidding.  The permit application is to be 
submitted for approval as soon as the soil boring logs are available.  The owner/engineer 
must submit a tunnel classification including the owners name and address, length and 
diameter of casing, full size plan and profile of the tunneling location, and a geotechnical 
report listing any contaminated soils and/or methane gas. 
 
In Alternative No. 3, the new sewer is routed on the Property along the east property line, 
which is parallel to and the west of Warm Creek.  As discussed in Section 8.0, based on the 
proposed and existing Property grades, the sewer would have a cover of approximately 3 to 
4 feet where the property line runs at a 45 degree angle at the southeast corner of the 
Property.  This cover is less than the minimum 7.5 feet of cover specified in the City’s Sewer 
Design Criteria for a 15-inch sewer and the sewer would either need to be encased in 
concrete and/or the existing/proposed grade would need to be raised.   
 
Raising the grade in this area would have an effect on the creek side slope that connects 
with the Property line, which would potentially necessitate obtaining permits or permit 
waivers from the United States Army Corps of Engineers, United States Fish and Wildlife, the 
California Regional Water Quality Control Board, and/or California Department of Fish and 
Game.  The need to obtain permits or permit waivers from any of these agencies would delay 
Project Construction.  
 
5.0 New Development Flows 
 
The development of the new court house facilities will result in new flow inputs into the City’s 
sewer system.  SOM (the Engineer working for the AOC) has estimated a peak flow (design 
flow) of 621 gpm based on the new development characteristics and estimated peak court 
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house population density that translates to peak wastewater generation for the Property (flow 
estimate received on 2-2-09).  
 
The AOC anticipates discharging all design flow from the Property into the existing westerly 
sewer manhole on the Property that served as Meter Site No. 1 in this Study (Property 
discharge manhole); then retaining that existing westerly Property sewer segment to convey 
Property wastewater to the existing sewer manhole in North Arrowhead Avenue if the sewer 
meets all City design and hydraulic criteria and is in acceptable condition.  It is anticipated 
that the Property discharge manhole and the strategy of potentially retaining the westerly 
sewer segment to convey Property wastewater to the existing manhole in North Arrowhead 
Avenue will occur in all three alignment alternatives evaluated in this Study. 
 
When the flow meter was installed at the Property discharge manhole, (Meter Site No. 1), the 
upstream sewer was measured at 18 inches in diameter and the downstream sewer, which is 
the sewer that connects with the manhole in North Arrowhead Avenue, was measured at 20 
inches in diameter.  A diameter of 20 inches for vitrified clay pipe (VCP) would be unusual 
because VCP sewer pipe is typically manufactured in a diameter of 21 inches after a 
diameter of 18 inches.  This pipe could be 18, 20, or 21 inches in diameter.  The actual 
diameter can better be determined if this sewer is videotaped as part of Project Design.  
 
Two sewer manholes are shown on this westerly Property sewer segment between the 
Property discharge manhole and the existing sewer manhole in North Arrowhead Avenue in 
the City’s GIS, but they were not found in the field.  These manholes might exist with the 
covers currently buried.  As part of Project Design, this area will be excavated to determine 
the existence of the manholes.  If the manholes exist, are in satisfactory condition, and this 
sewer is retained, then the manholes will be raised to meet proposed grade.       
 
The sewer inverts at the Property discharge manhole and at the existing sewer manhole in 
North Arrowhead Avenue were surveyed by Psomas in August 2008 and then again by 
Willdan in November 2008.  Based on the inverts by Psomas, the westerly Property sewer 
segment between the Property discharge manhole and the manhole in North Arrowhead 
Avenue has a slope of 0.0008, which is the City’s minimum design slope for an 18 to 21-inch 
sewer per City design criteria.  Based on the inverts by Willdan, the subject Property sewer 
has a slope of 0.0012, which is slightly above the City’s minimum design slope.  Psomas’ 
and Willdan’s survey information correlated very well overall, but there are small (hundredths 
of a foot) variations for some points throughout the surveys.  At this point, neither survey is 
considered “more correct” than the other.  However, both surveys show this sewer to have a 
very flat pipe slope.  
 
The possible physical and hydraulic characteristics for the westerly Property sewer segment 
between the Property discharge Manhole and the manhole in North Arrowhead Avenue are 
tabulated in Table No. 1.  The characteristics are shown for both the Psomas and the Willdan 
surveys and for both a possible 18-inch pipe and a possible 21-inch pipe.  In Alternative  
Nos. 1 and 3, this sewer would only carry the peak (design) flow for the Property of 621 gpm.  
In Alternative No. 2, the subject sewer would carry both the design flow for the Property and 
also the upstream design flow (220 gpm) for a total design flow of 841 gpm. 
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Table No. 1 – Characteristics of Potential Westerly Property Sewer to be Retained 
(Sewer between Property Discharge Manhole and North Arrowhead Avenue Manhole) 

 
  
  
  

  
Sewer 
Align. 

Alt. 

  
  
  

Pipe  
Dia. 
(in) 

  
  
  

U.S. 
MH 
 I.E. 
(ft) 

  
  
  

U.S. 
Ground 

Elev. 
(ft) 

  
  
  

U.S. 
Depth 
to MH 

I.E. 

  
  
  

D.S. 
MH  
I.E. 
(ft) 

  
  
  

D.S. 
Ground 

Elev. 
(ft) 

  
  
  

D.S. 
Depth 
to MH 

I.E. 

  
  
  
  
  

Length 
(ft) 

  
  
  

  
  

Slope 
(ft/ft) 

  
  
  
  

Peak 
Flow 
(cfs) 

  
Min 
Pipe 
Dia. 
d/D 

 = 0.75 
(in) 

  
  
  
  
  
  

d/D 

  
  
  
  
  

Vel. 
(ft/s) 

Based on Psomas Survey Information S = 0.0008 

Alts 1&3  
621 gpm 18 1011.46 1021.61 10.2 1011.28 1026.88 10.3 232 

  
0.0008  1.38 14.1 0.43 1.9 

Alts 1&3  
621 gpm 21 1011.46 1021.61 10.2 1011.28 1026.88 10.3 232 

  
0.0008  1.38 14.1 0.35 1.8 

Alt 2     
841 gpm 18 1011.46 1021.61 10.2 1011.28 1026.88 10.3 232 

  
0.0008  1.87 15.8 0.52 2.0 

Alt 2     
841 gpm 21 1011.46 1021.61 10.2 1011.28 1026.88 10.3 232 

  
0.0008  1.87 15.8 0.41 2.0 

Based on Willdan Survey Information S = .0012 

Alts 1&3  
621 gpm 18 1011.51 1021.61 10.1 1011.23 1026.88 10.4 232 

  
0.0012  1.38 13.0 0.38 2.2 

Alts 1&3  
621 gpm 21 1011.51 1021.61 10.1 1011.23 1026.88 10.4 232 

  
0.0012  1.38 13.0 0.31 2.2 

Alt 2      
841 gpm 18 1011.51 1021.61 10.1 1011.23 1026.88 10.4 232 

  
0.0012  1.87 14.5 0.46 2.4 

Alt 2      
841 gpm 21 1011.51 1021.61 10.1 1011.23 1026.88 10.4 232 

  
0.0012  1.87 14.5 0.36 2.4 

 
The hydraulic characteristics for each possible sewer physical and hydraulic condition are 
shown in Table No. 1.  A pipe friction value (N) of 0.0013 is used to evaluate sewer pipe 
hydraulics for VCP pipe per City Design Criteria.  The minimum sewer velocity per City 
design standards is 2.0 feet per second (fps) at design flow.  As shown in Table No. 1, the 
velocity in this sewer is at or less than the minimum velocity based on the sewer slope 
surveyed by Psomas and is only slightly above the minimum velocity based on the sewer 
slope surveyed by Willdan.  
 
The conclusion reached in this Study is that the hydraulic characteristics and the slope for 
this westerly Property sewer segment are not adequate, even where the sewer meets 
minimum standards, because the peak flow from the Property of 621 gpm is considered to be 
a worst case scenario that is not expected to occur on a regular basis, which means that the 
peak pipe velocity needed to clean the pipe is not expected to occur on a regular basis. If the 
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sewer is not cleaned on a regular basis by pipe flow, then there is potential for odors in the 
vicinity of the new courthouse.  Considering that this sewer is also considered to be old, it is 
recommended that this westerly Property sewer segment be replaced with a new sewer 
designed with a smaller pipe diameter and a steeper pipe slope.   
 
6.0 Alternative No. 1  
 
Alternative No. 1 is shown in detail on Figure No. 2, which is a map located in the back 
pocket of this Study.  In Alternative No. 1, a new sewer will be constructed to connect with 
existing 8-inch and 15-inch sewers upstream of the Property at the intersection of North 
Mountain View Avenue and West 3rd Street.  These two sewers carry flow to the existing 18-
inch sewer that crosses the Property.  There is evidence that additional sewer manholes 
might exist below the street pavement at this intersection and the existing 15-inch sewer 
might actually align more to the east as shown on Figure No. 2.  This area will be potholed as 
part of design to verify the location of the 15-inch sewer. 
 
The hydraulics of Alternative No. 1 sewers are shown in Table No. 2.  As discussed in 
Section 3.0, a peak flow of 220 gpm was selected as the existing design (peak) flow in the 
existing 18-inch Property sewer.  In order to meet City minimum slope and velocity 
requirements (2.0 fps), the new sewer is sized at 15 inches in diameter.  Also, the new sewer 
pipe needs to be constructed of polyvinyl chloride (PVC) in order to meet the minimum 
velocity requirement because PVC has a smoother pipe surface than VCP pipe (pipe friction 
N = 0.0011 for PVC pipe and N = 0.0013 for VCP pipe per City sewer design criteria). Note 
that the minimum slope requirement is 0.004 for a 12-inch sewer and is 0.0008 for a 15-inch 
sewer.  
 
The new 15-inch sewer will be constructed by open cut (trenching) in West 3rd Street for 
approximately 350 linear feet (lf), at which point the sewer depth will be approximately 15 
feet.  In the vicinity of the West 3rd Street and North Arrowhead Avenue intersection, the 
sewer will need to be approximately 25 feet deep.  Due to the sewer depth, bore and jack 
construction is deemed appropriate.  A receiving pit will be excavated just to the east of the 
West 3rd Street and North Arrowhead Avenue intersection.   A 30-inch casing will be bored 
and jacked from a bore pit excavated in West 3rd Street, about 300 feet east of the receiving 
pit.  The 15-inch sewer would be installed inside the 30-inch casing pipe.   
 
A second bore pit will be excavated about 300 feet south of the receiving pit in the east 
sidewalk area of North Arrowhead Avenue.  A 30-inch casing will be bored and jacked from 
this bore pit to the receiving pit to carry the 15-inch sewer.  The new 15-inch sewer will then 
be trenched to an existing sewer manhole about 30 feet away in North Arrowhead Avenue 
(manhole labeled M6 on Figure No. 2).  This is the same manhole that the existing 18-inch to 
21-inch Property sewer connects with.  Note that there is no upstream flow coming into this 
manhole as the 24-inch sewer connecting from the north is abandoned.  
 
In order to meet the minimum velocity requirement of 2.0 fps for the entire upstream 
alignment, the new sewer needs to be about 5 inches lower than the existing manhole invert 
elevation, and as a result, this manhole and the existing downstream-connecting 30-inch 
sewer will need to be replaced (about 240 lf).  The design flow from the new courthouse (621 
gpm) will also be conveyed from the Property to this new manhole.  The resultant combined 



 
 

City Of San Bernardino Economic Development Agency WILLDAN 
Sanitary Sewer Relocation Study                                                                                                 10 

 

design flow in the downstream sewer is 841 gpm.  The new sewer to replace the existing 30-
inch sewer in North Arrowhead Avenue (sewer labeled S6 in Table No. 2 and in Figure No. 
2) is sized at 15 inches in diameter in order to attain appropriate scouring velocities.  Note 
that the existing 30-inch sewer was originally designed to carry much larger sewer flows in 
North Arrowhead Avenue and is too large to carry just the 841 gpm from the Property.  The 
new 15-inch replacement sewer will connect with the existing sewer manhole just to the north 
of the West 2nd Street and North Arrowhead Avenue intersection (M7 on Figure No. 2).   
 

Table No. 2 – Hydraulic Analysis for Alternative No. 1(a) 
 

 Sewer 
No. 

U.S. 
MH 
No. 

 U.S.(b) 

MH 
 I.E. 
(ft) 

 D.S. 
MH 
No. 

 D.S.(b) 

Ground 
Elev. 
(ft) 

 D.S. 
MH  

I.E.(b) 
(ft) 

 D.S. 
Depth 
to MH 

I.E. 
Length 

(ft) 
 Slope 
(ft/ft) 

Design 
( Peak) 
Flow 
(cfs) 

Min 
Pipe 
Dia. 
d/D 

= 0.5 
(in) 

Min 
Pipe 
Dia. 
d/D 

 = 0.75 
(in) 

 Select 
Pipe  
Dia. 
(in)  d/D 

Vel. 
(ft/sec) 

S1 M1 1012.9 M2 1020.19 1012.84 7.4 15 0.0040  0.26 6.9 5.5 12 0.21 2.2 

S2 M2 1012.85 M3 1027.00 1012.15 14.9 347 0.0020  0.49 10.0 8.0 15 0.25 2.0 

S3 M3 1012.15 M4 1036.00 1011.50 24.5 300 0.0022  0.49 9.8 7.9 15 0.25 2.0 

S4 M4 1011.50 M5 1026.50 1010.92 15.6 303 0.0019  0.49 10.1 8.1 15 0.25 2.0 

S5 M5 1010.92 M6 1026.90 1010.86 16.0 30 0.0020  0.49 10.0 8.0 15 0.25 2.0 

S6 M6 1010.86 M7 1019.00 1010.41 8.6 239 0.0019  1.87 16.7 13.4 15 0.53 2.8 

S7 M8 1012.0(c) M6 1026.90 1010.86 16.0 232 0.0049  1.38 12.5 10.0 15 0.34 3.8 

Total       1,466        
 

a) Hydraulics are based on assumed PVC pipe material with an N = 0.011.  Hydraulics have 
been developed in conformance with City of San Bernardino Department of Public Works 
Sewer Policy and Procedures (Issued 1/5/87) for minimum slope and minimum design 
velocity.   

b) U.S.: upstream; D.S.: downstream; I.E.: invert elevation 
c) Ground elevation = 1021.6’ at I.E. = 1012.0’; sewer MH depth = 9.6’ 

 
As discussed in Section 5.0, it is recommended that the westerly Property sewer that runs 
from the Property discharge manhole to the North Arrowhead Avenue manhole be replaced 
due to poor hydraulic characteristics that could cause odor problems in the vicinity of the new 
courthouse.   In Alternative No. 1, the westerly Property sewer segment will need to be 
replaced anyway because the North Arrowhead Avenue manhole will need to be lowered to 
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provide steeper sewer pipe slopes in North Arrowhead Avenue. The new sewer to replace 
the westerly Property sewer segment is labeled S7 in Table No. 2 and in Figure No. 2.  
 
The costs associated with the Alternative No. 1 are shown in Table No. 3.  Construction cost 
includes 7% for project mobilization and a 20% construction contingency. Capital cost 
includes project technical, legal, and administrative costs and are estimated at 15% of 
construction cost.  Note that some of the project engineering and construction management 
costs have already been accounted for.  As shown in Table No. 3, a capital cost of $1.90 
million is estimated for Alternative No. 1. 
 
7.0 Alternative No. 2  
 
Alternative No. 2 is shown in detail on Figure No. 3, which is a map located in the back 
pocket of this Study.  In Alternative No. 2, a new 15-inch sewer would be constructed to 
connect with the existing 18-inch City sewer at the northeast corner of the Property (manhole 
labeled M1 on Figure No. 3). 
 
The hydraulics of Alternative No. 2 sewer pipes are shown in Table No. 4.  In order to meet 
City minimum slope and velocity requirements of 2.0 fps at a design flow of 220 gpm, the 
new sewer is sized at 15 inches in diameter and should be constructed of PVC.   
 
The new 15-inch sewer will be routed south just inside the east Property line to 
approximately the midpoint of the east Property line to manhole M2.  Based on the existing 
and proposed grades of the Property, the sewer will have 2.5 to 3.8 feet of cover to manhole 
M2.  This is less than the 7.5 feet minimum cover specified in the City Sewer Design Criteria 
for a 15-inch sewer.  Therefore the sewer will need to be encased in concrete or the 
existing/proposed grade will need to be raised.   
 
Then, from the approximate mid-point of the east Property line, the new 15-inch sewer will be 
routed west across the Property to the Property discharge manhole (manhole M3 in Figure 
No. 3).  Based on the existing and proposed grades of the Property, the sewer will have 
about 2.5 to 9.0 feet of cover to manhole M3.  The sewer may need to be encased in 
concrete and/or the existing/proposed grade may need to be raised for some or all of this 
sewer segment alignment.    
 
As discussed in Section 5.0, it is recommended that the westerly Property sewer that runs 
from the Property discharge manhole to the North Arrowhead Avenue manhole be replaced 
due to poor hydraulic characteristics that could cause odor problems in the vicinity of the new 
courthouse.  The new sewer to replace the westerly Property sewer segment is labeled S3 in 
Table No. 4 and in Figure No. 3.  
 
New manhole M3 cannot be raised above its existing invert elevation or else a minimum 
velocity of 2.0 fps cannot be obtained in the new upstream Property sewer segments at 
design flow.  Consequently, the only way to obtain a steeper pipe slope for the westerly 
Property sewer segment is to lower the manhole in North Arrowhead Avenue, which means 
the downstream –connecting 30 inch sewer will also need to be replaced.  The new sewer to 
replace the westerly Property sewer segment is labeled S4 in Table No. 4 and in Figure No. 
3.  
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Table No. 3 – Estimated Cost of Alternative No. 1  
 

  
  

Sewer 
or 
MH 

  
  
  
  

Construction 
Method 

  
Sewer 

or 
MH 

Depth 
(ft) 

  
  
  

Sewer 
Dia. 
(in) 

  
  
  

Sewer 
Length 

(ft) 

  
Sewer 
Unit 
Cost 
1(a) 
($) 

  
Sewer 
Unit 
Cost 
2(b) 
($) 

  
  

MH 
Unit 
Cost 
($) 

  
  
  

Construct 
Cost(c) 

($) 

  
  
  

Capital 
Cost(d) 

($) 

M1 Excavate 8 - -  -   -   $  6,000   $       7,700   $       8,900  

S1 Trench 8 12 15  $    200   $      35  -  $       4,500   $       5,200  

M2 Excavate 8 - -  -   -   $  6,000   $       7,700   $       8,900  

S2 Trench 8-15 15 347  $    325   $      35  -  $    160,400   $    184,500  

M3 Excavate 15 - -  -   -   $  8,500   $     10,900   $     12,500  

S3 Bore & Jack 15-25 15 300  $ 1,500   $      -    -  $    577,800   $    664,500  

M4 Excavate 25 - -  -   -   $12,000   $     15,400   $     17,700  

S4 Bore & Jack 16-25 15 303  $ 1,500   $      -    -  $    583,600   $    671,100  

M5 Excavate 16 - -  -   -   $  8,500   $     10,900   $     12,500  

S5 Trench 16 15 30  $    350   $      35  -  $     14,800   $     17,000  

M6 Excavate 16 - -  -   -   $  8,500   $     10,900   $     12,500  

S6 Trench 9-16 15 239  $    325   $      35  -  $    110,500   $    127,100  

M8 Excavate 10 - -  -   -   $  6,000   $       7,700   $       8,900  

S7 Trench 10-16 15 232  $    300   $      -    -  $     89,400   $    102,800  

Subtotal          1,466             $ 1,612,000   $ 1,854,000  
  
Remove Property Sewer(f)  6-16 18-21 670  $      50   $      -   -  $     43,000   $     49,000  

Total          2,136           $ 1,655,000   $ 1,903,000  
 

a) Unit cost to construct sewer 
b) Unit cost for traffic control and/or pavement replacement associated with sewer construction 
c) Includes 7% for project mobilization and a 20% construction contingency 
d) Includes technical, legal, and administrative costs estimated to be 15% of construction cost  
e) Includes cost to remove existing 30” sewer 
f) Unit cost for bore & jack includes costs for excavation, traffic control, and pavement 

replacement associated with bore and receiving pits. Includes removal and disposal of pipe 
and filling the excavation with select fill up to existing grade   
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Table No. 4 – Hydraulic Analysis for Alternative No. 2(a)  
 

 Sewer 
No. 

U.S. 
MH 
No. 

 U.S.(b) 
MH 
 I.E. 
(ft) 

 D.S. 
MH 
No. 

 D.S.(b) 
Ground 

Elev. 
(ft) 

 D.S. 
MH  
I.E. 
(ft) 

 D.S. 
Depth 
to MH 

I.E. 
Length 

(ft) 
 Slope 
(ft/ft) 

Design 
( Peak) 
Flow(c) 

(cfs) 

Min 
Pipe 
Dia. 
d/D 

= 0.5 
(in) 

Min 
Pipe 
Dia. 
d/D 

 = 0.75 
(in) 

 Select 
Pipe  
Dia. 
(in)  d/D 

Vel. 
(ft/sec) 

S1 M1 1012.70 M2 1016.00 1012.27 3.7 220 0.0020  0.49 10.0 8.0 15 0.25 2.0 

S2 M2 1012.27 M3 1021.61 1011.46 10.2 388 0.0021  0.49 9.9 7.9 15 0.25 2.0 

S3 M3 1011.46 M4 1026.88 1010.90 16.0 232 0.0024  1.87 16.0 12.7 15 0.49 3.1 

S4 M4 1011.00 M5 1018.99 1010.41 8.6 239 0.0025  1.87 15.9 12.7 15 0.49 3.1 

Total       1,049        
 

a) Hydraulics are based on assumed PVC pipe material with an N = 0.011. Hydraulics have been 
developed in conformance with City of San Bernardino Department of Public Works Sewer 
Policy and Procedures (Issued 1/5/87) for minimum slope and minimum design velocity.   

b) U.S.: upstream; D.D.: downstream; I.E.: invert elevation 
 
The costs associated with Alternative No. 2 are shown in Table No. 5.  Construction cost 
includes 7% for project mobilization and a 20% construction contingency.  Capital cost 
includes project technical, legal, and administrative costs and are estimated at 15% of 
construction cost.  Note that some of the project engineering and construction management 
costs have already been accounted for.   
 
As shown in Table No. 5, a capital cost of $614,000 is estimated for Alternative No. 2 
including the cost for replacing the westerly Property sewer segment and the connecting 30-
inch sewer in North Arrowhead Avenue.   
 
8.0 Alternative No. 3  
 
Alternative No. 3 is shown in detail on Figure No. 4, which is a map located in the back 
pocket of this Study.  In Alternative No. 3, a new 15-inch sewer would be constructed to 
connect with the existing 18-inch City sewer at the northeast corner of the Property (manhole 
labeled M1 on Figure No. 4).  The hydraulics of Alternative No. 3 sewers are shown in Table 
No. 6.  In order to meet City minimum slope and velocity requirements at a design flow of 
220 gpm, the new sewer is sized at 15 inches in diameter and should be constructed of PVC.   
 
The new 15-inch sewer will be routed southerly just inside the east Property line to 
approximately the midpoint of the Property to manhole M2. Then southerly and southeasterly 
just inside the east Property line, to manhole M3; then parallel to the south Property line to 
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manhole M4; then southeasterly to a connection with the 30-inch sewer lying in North 
Arrowhead Avenue.    
 

Table No. 5 – Estimated Cost of Alternative No. 2 
 

  
  

Sewer 
or 
MH 

  
  
  
  

Construction 
Method 

  
Sewer 

or 
MH 

Depth 
(ft) 

  
  
  

Sewer 
Dia. 
(in) 

  
  
  

Sewer 
Length 

(ft) 

  
Sewer 
Unit 
Cost 
1(a) 
($) 

  
Sewer 
Unit 
Cost 
2(b) 
($) 

  
  

MH 
Unit 
Cost 
($) 

  
  
  

Construct 
Cost(c) 

($) 

  
  
  

Capital 
Cost(d) 

($) 

M1 Excavate 5 - -  -   -   $  5,500   $       7,100   $       8,200  

S1(e) Trench 4-5 15 220  $    325   $      -    -  $     91,800   $    105,600  

M2 Excavate 4 - -  -   -   $  5,500   $       7,100   $       8,200  

S2(f) Trench 4-10 15 388  $    335   $      -    -  $    166,900   $    191,900  

Subtotal       608            $    273,000   $    314,000  
  
Remove Property Sewer(g) 6-16 18 670  $      50   $      -    -  $     43,000   $     49,000  

Subtotal          1,278             $    316,000   $    363,000  

M3 Excavate 10 - -  -   -   $  6,000   $       7,700   $       8,900  

S3 Trench 10-16 15 232  $    300   $      -    -  $     89,400   $    102,800  

M4 Excavate 16 - -  -   -   $  8,500   $     10,900   $     12,500  

S4 Trench 9-16 15 239  $    325   $      35  -  $    110,500   $    127,100  

Subtotal             471             $    219,000   $    251,000  

Total          1,749             $    535,000   $    614,000  
 

a) Unit cost to construct sewer 
b) Unit cost for traffic control and/or pavement replacement associated with sewer construction 
c) Includes 7% for project mobilization and a 20% construction contingency 
d) Includes technical, legal, and administrative costs estimated to be 15% of construction cost 
e) Assumes concrete encasement for sewer for entire S1 length  
f) Assumes concrete encasement for sewer for 200 lf of S2 length 
g) Includes removal and disposal of pipe and filling the excavation with select fill up to existing 

grade   
 
Based on the existing and proposed grades of the Property, the sewer will have 2.5 to 3.8 
feet of cover to manhole M2; 2.5 to 4.2 feet of cover to manhole M3; and 4.2 to 5.1 feet of 
covert to M4.  This is less than the 7.5 feet minimum cover specified in the City Sewer 
Design Criteria for a 15-inch sewer.  Therefore the sewer will need to be encased in concrete 
or the existing/proposed grade will need to be raised. 
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Table No. 6 – Hydraulic Analysis for Alternative No. 3(a) 
 

 Sewer 
No. 

U.S. 
MH 
No. 

 U.S.(b) 
MH 
 I.E. 
(ft) 

 D.S. 
MH 
No. 

 D.S.(b) 
Ground 

Elev. 
(ft) 

 D.S. 
MH  
I.E. 
(ft) 

 D.S. 
Depth 
to MH 

I.E. 
Length 

(ft) 
 Slope 
(ft/ft) 

Design 
( Peak) 
Flow 
(cfs) 

Min 
Pipe 
Dia. 
d/D 

= 0.5 
(in) 

Min 
Pipe 
Dia. 
d/D 

 = 0.75 
(in) 

 Select 
Pipe  
Dia. 
(in)  d/D 

Vel. 
(ft/sec) 

S1 M1 1012.70 M2 1016.00 1012.00 4.0 220 
 

0.0032  0.49 9.2 7.3 15 0.22 2.4 

S2 M2 1012.00 M3 1016.00 1010.63 5.4 448 0.0031  0.49 9.2 7.4 15 0.23 2.3 

S3 M3 1010.63 M4 1016.20 1009.94 6.3 225 0.0031  0.49 9.2 7.4 15 0.22 2.4 

S4 M4 1009.94 M5 1016.29 1009.68 6.6 85 0.0031  0.49 9.2 7.4 15 0.23 2.3 

S5 M4 1012.00 M5 1016.29 1011.28 5.0 232 0.0031  1.87 15.2 12.2 15 0.46 3.4 

Total       1,210        
 

a) Hydraulics are based on assumed PVC pipe material with an N = 0.011.  Hydraulics have 
been developed in conformance with City of San Bernardino Department of Public Works 
Sewer Policy and Procedures (Issued 1/5/87) for minimum slope and minimum design 
velocity.  

b) U.S.: upstream; D.D.: downstream; I.E.: invert elevation 
 
Raising the grade between manholes M2 and M3 will affect the creek slope that runs along 
the Property line.  This will necessitate obtaining permits or permit waivers from the United 
States Army Corps of Engineers, United States Fish and Wildlife, the California Regional 
Water Quality Control Board, and/or California Department of Fish and Game.  The need to 
obtain permits or permit waivers from any of these agencies will delay Project Construction. 
 
From manhole M4, the new sewer will connect with the existing sewer manhole located in 
North Arrowhead Avenue, manhole M5.  Based on the existing grade, the sewer will have 
about 5.1 to 5.4 feet of cover between manholes M4 and M5, and as a result, the sewer will 
need to be encased in concrete.    
 
As discussed in Section 5.0, it is recommended that the existing westerly Property sewer 
segment from the Property discharge manhole (M6 on Figure No.4) to the existing manhole 
in North Arrowhead Avenue be replaced.  A steeper pipe slope for the westerly Property 
sewer segment can be obtained by raising manhole M6, which means the manhole in North 
Arrowhead Avenue does not need to be lowered.  Consequently, the downstream-connecting 
30-inch sewer can be retained.  The costs associated with Alternative No. 3 are shown in 
Table No. 7.   
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Table No. 7 – Estimated Cost of Alternative No. 3  
 

  
  

Sewer 
or 
MH 

  
  
  
  

Construction 
Method 

  
Sewer 

or 
MH 

Depth 
(ft) 

  
  
  

Sewer 
Dia. 
(in) 

  
  
  

Sewer 
Length 

(ft) 

  
Sewer 
Unit 
Cost 
1(a) 
($) 

  
Sewer 
Unit 
Cost 
2(b) 
($) 

  
  

MH 
Unit 
Cost 
($) 

  
  
  

Construct 
Cost(c) 

($) 

  
  
  

Capital 
Cost(d) 

($) 

M1 Excavate 5 - -  -   -   $  5,500   $       7,100   $       8,200  

S1(e) Trench 4-5 15 220  $    325   $      -    -  $     91,800   $    105,600  

M2 Excavate 4 - -  -   -   $  5,500   $       7,100   $       8,200  

S2(e) Trench 4-6 15 448  $    325   $      -    -  $    187,000   $    215,100  

M3 Excavate 6 - -  -   -   $  5,500   $       7,100   $       8,200  

S3(e) Trench 6 15 225  $    325   $      -    -  $     93,900   $    108,000  

M4 Excavate 6 - -  -   -   $  5,500   $       7,100   $       8,200  

S4(e) Trench 6-7 15 85  $    325   $      35  -  $     39,300   $     45,200  

Subtotal       978            $    440,000   $    507,000  
  
Remove Property Sewer(f) 7-10 18 670  $      50   $      -    -  $     43,000   $     49,000  

Subtotal          1,648             $    483,000   $    556,000  

M6 Excavate 10 - -  -   -   $  6,000   $       7,700   $       8,900  

S5 Trench 10-16 15 232  $    300   $      -    -  $     89,400   $    102,800  

Subtotal       232            $     97,000   $    112,000  

Total        1,880        $    580,000   $    668,000  
 

a) Unit cost to construct sewer 
b) Unit cost for traffic control and/or pavement replacement associated with sewer construction 
c) Includes 7% for project mobilization and a 20% construction contingency 
d) Includes technical, legal, and administrative costs estimated to be 15% of construction cost 
e) Assumes concrete encasement for entire segment length 
f) Includes removal and disposal of pipe and filling the excavation with select fill up to existing 

grade   
 
Construction cost includes 7% for project mobilization and a 20% construction contingency.  
Capital cost includes project technical, legal, and administrative costs and are estimated at 
15% of construction cost.  Note that some of the project engineering and construction 
management costs have already been accounted for.  As shown in Table No. 7, a capital 
cost of $668,000 is estimated for Alternative No. 3 including the cost for replacing the 
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westerly Property sewer segment.  The additional capital cost to replace the westerly 
Property sewer segment is estimated at $112,000. 
 
9.0 Property Storm Drain  
 
There are three catch basin inlets on the Property that are evidence of a storm drain that 
drains the Property and/or is part of a larger area storm drain system.  Two of the inlets are 
buried with dirt up to the grate and are inactive.  The top of the third catch basin is elevated 
more than a foot above the existing ground.  This catch basin appears to be old and may 
have been constructed to accommodate previous property characteristics.  Water has been 
observed in this catch basin, but it most likely is water percolating from the site sprinkler 
system. 
 
The City has jurisdiction over all local drainage facilities including the Warm Creek drainage 
system, which drains areas north and northeast of the Property, as well as the Property itself.  
City personnel contacted do not believe that a significant storm drainage system is located 
on the Property and no record drawings could be found to support the existence of one.  
Local drainage patterns do not support the existence of a second major drainage system 
cutting across the Property and/or connecting with the Warm Creek system. 
 
Based on the condition and characteristics of the existing site catch basins and the absence 
of City knowledge and/or records supporting a major area storm drain on the Property, it 
appears that the storm drain on the Property only drains the Property and is inactive or 
largely inactive.  This will be verified during the construction phase of this project when the 
storm drain will be excavated.  Once verified, the storm drain will be removed from the 
Property and the excavation will be filled and compacted with select fill up to existing grade.  
 
10.0 Conclusions and Recommendations  
 
10.1 Recommended Sewer Alignment 
 
Of the three sewer alignment alternatives evaluated, Alternative No. 1 is by far the most 
expensive.  At $1.90 million, it is approximately 3 times higher in estimated capital cost than 
both Alternative No. 2 ($614,000) and Alternative No. 3 ($668,000).  Although Alternative No. 
1 is entirely within the street right-of-way, the sewer would be up to 25 feet deep, which 
would necessitate costly bore and jack construction and would result in difficult and 
hazardous access to the manholes. Construction in the street right-of-way would cause traffic 
disruptions in a heavily accessed area even though a large portion of the construction would 
be performed during off-peak periods.  Alternative No. 1 is not recommended. 
 
Alternative Nos. 2 and 3 would be on the Property except where they tie into existing sewer 
manholes on North Arrowhead Avenue.  Construction of these alternatives would be less 
costly, less complex, and would be less disruptive than in Alternative No. 1.  However, 
insufficient sewer cover is a problem associated with both Alternative Nos. 2 and 3.  The 
sewers would have between 2.5 and 5 feet of cover for the most part.  This cover is less than 
the minimum 7.5 feet specified in City Sewer Design Criteria for a 15-inch sewer.  As a 
result, where the cover is less than the minimum, the sewers will either need to be encased 
in concrete and/or the existing/proposed grade will need to be raised. 
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Raising the grade in Alternative No. 3 where the sewer alignment would parallel the 
southeast Property line will have an effect on the creek slope that runs along the Property 
line.  This will necessitate obtaining permits or permit waivers from the United States Army 
Corps of Engineers, United States Fish and Wildlife, the California Regional Water Quality 
Control Board, and/or California Department of Fish and Game.  The need to obtain permits 
or permit waivers from any of these agencies will delay Project Construction.   
 
Raising the grade in Alternative No. 2 is not expected to have any impact on the adjacent 
creek as the alignment is sufficiently removed from the creek area of influence.  As 
Alternative No. 2 has the lowest capital cost, does not disrupt traffic in West 3rd Street and 
North Arrowhead Avenue, and does not have any impact on the creek, Alternative No. 2 is 
recommended.  
 
10.2 Continued Use of a Portion of the Property Sewer 
 
The AOC anticipates discharging all design flow from the Property into the existing westerly 
sewer manhole on the Property that served as Meter Site No. 1 in this Study (Property 
discharge manhole); then retaining that existing westerly Property sewer segment to convey 
Property wastewater to the existing sewer manhole in North Arrowhead Avenue if the sewer 
meets all City design and hydraulic criteria and is in acceptable condition.   
 
The conclusion of this Study is that the hydraulic characteristics and the slope of the westerly 
Property sewer segment are not adequate, especially considering that the peak flow from the 
Property of 621 gpm is a worst case scenario that is not expected to occur on a regular 
basis, which means that the peak pipe velocity needed to clean the pipe is not expected to 
occur on a regular basis.  
 
If the sewer is not cleaned on a regular basis by pipe flow, then there is potential for odors in 
the vicinity of the new courthouse.  Considering that this sewer is also considered to be old, it 
is recommended that this westerly Property sewer segment be replaced with a new sewer 
designed with a smaller pipe diameter and a steeper pipe slope.   
 
In Alternative No. 2, the only way to obtain a steeper pipe slope for the westerly Property 
sewer segment is to lower the manhole in North Arrowhead Avenue, which means the 
downstream –connecting 30 inch sewer will also need to be replaced.   
 
It is recommended in this Study that both the westerly Property sewer segment and the 30-
inch sewer in North Arrowhead be replaced as part of Alternative No. 2. 
 
10.3 Property Storm Drain 
 
Based on the condition and characteristics of the existing site catch basins and the absence 
of City knowledge and/or records supporting a major area storm drain on the Property, it 
appears likely that the storm drain on the Property only drains the Property and is inactive or 
largely inactive.  This will be verified during the construction phase of this project when the 
storm drain will be excavated.  Once verified, the storm drain will be removed from the 
Property and the excavation will be filled and compacted with select fill up to existing grade.  
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Tabulated Project Flow Meter Data 
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Table No. A1 – Flow Meter Data from Site No. 1 
 

  
  
  

Date 

  
  
  

Day 

  
  

Rain 
(in) 

  
Avg 
Flow 
(gpm) 

  
  
  

Deviate

  
Min 

Flow 
(gpm) 

  
  
  

Deviate

  
Peak 
Flow 
(gpm) 

  
  
  

Deviate
04-Dec-08 Thu 0.00 139 10% 46 -11% 283 36%
05-Dec-08 Fri 0.00 134 5% 53 4% 201 -3%
06-Dec-08 Sat 0.00 117 -8% 57 10% 175 -16%
07-Dec-08 Sun 0.00 108 -15% 47 -9% 215 4%
08-Dec-08 Mon 0.00 135 6% 44 -14% 211 1%
09-Dec-08 Tue 0.00 133 5% 52 1% 214 3%
10-Dec-08 Wed 0.00 137 8% 52 1% 220 6%
11-Dec-08 Thu 0.00 136 7% 49 -6% 207 0%
12-Dec-08 Fri 0.00 127 0% 51 0% 194 -7%
13-Dec-08 Sat 0.00 118 -7% 57 11% 184 -11%
14-Dec-08 Sun 0.00 114 -10% 58 14% 181 -13%

Average - - 127 - 51 - 208 -
Flow data after 12-15 affected by wet-weather inflow and infiltration 

15-Dec-08 Mon 1.53 148 - 47 - 315 -
16-Dec-08 Tue 0.00 145 - 53 - 236 -
17-Dec-08 Wed 0.95 138 - 58 - 225 -
18-Dec-08 Thu 0.00 144 - 63 - 230 -
19-Dec-08 Fri 0.00 137 - 49 - 227 -
20-Dec-08 Sat 0.00 130 - 65 - 197 -
21-Dec-08 Sun 0.00 126 - 62 - 188 -
22-Dec-08 Mon 0.12 142 - 56 - 226 -
23-Dec-08 Tue 0.00 79 - 61 - 139 -
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Table No. A2 – Flow Meter Data from Site No. 2 
 

  
  
  

Date 

  
  
  

Day 

  
  

Rain 
(in) 

  
Avg 
Flow 
(gpm) 

  
  
  

Deviate

  
Min 

Flow 
(gpm) 

  
  
  

Deviate

  
Peak 
Flow 
(gpm) 

  
  
  

Deviate
04-Dec-08 Thu 0.00 1801 1% 640 -4% 2559 1% 

05-Dec-08 Fri 0.00 1821 2% 717 7% 2503 -2% 

06-Dec-08 Sat 0.00 1739 -3% 642 -4% 2402 -6% 

07-Dec-08 Sun 0.00 1736 -3% 660 -2% 2670 5% 

08-Dec-08 Mon 0.00 1744 -2% 654 -2% 2559 1% 

09-Dec-08 Tue 0.00 1808 1% 647 -4% 2397 -6% 

10-Dec-08 Wed 0.00 1801 1% 641 -4% 2423 -5% 

11-Dec-08 Thu 0.00 1815 2% 659 -2% 2616 3% 

12-Dec-08 Fri 0.00 1847 3% 702 5% 2625 3% 

13-Dec-08 Sat 0.00 1772 -1% 698 4% 2419 -5% 

14-Dec-08 Sun 0.00 1769 -1% 713 6% 2794 10% 

Average - - 1787 - 670 - 2543 - 

Flow data after 12-15 affected by wet-weather inflow and infiltration 
15-Dec-08 Mon 1.53 2128 - 731 - 4020 - 

16-Dec-08 Tue 0.00 1911 - 739 - 2568 - 

17-Dec-08 Wed 0.95 1931 - 715 - 2877 - 

18-Dec-08 Thu 0.00 1866 - 740 - 2588 - 

19-Dec-08 Fri 0.00 1823 - 672 - 2582 - 

20-Dec-08 Sat 0.00 1781 - 744 - 2877 - 

21-Dec-08 Sun 0.00 1734 - 689 - 2703 - 

22-Dec-08 Mon 0.12 1769 - 725 - 2533 - 

23-Dec-08 Tue 0.00 1266 - 689 - 3749 - 
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Table No. A3 – Flow Meter Data from Site No. 3  
 

  
  
  

Date 

  
  
  

Day 

  
  

Rain 
(in) 

  
Avg 
Flow 
(gpm) 

  
  
  

Deviate

  
Min 

Flow 
(gpm) 

  
  
  

Deviate

  
Peak 
Flow 
(gpm) 

  
  
  

Deviate
04-Dec-08 Thurs 0.00 56.8 0.8% 0.0 0% 117.4 4.0%
05-Dec-08 Fri 0.00 51.2 -9.1% 0.0 0% 98.4 -12.8%
06-Dec-08 Sat 0.00 43.0 -23.7% 0.0 0% 90.9 -19.4%
07-Dec-08 Sun 0.00 40.4 -28.4% 0.0 0% 92.0 -18.4%
08-Dec-08 Mon 0.00 62.1 10.3% 0.0 0% 119.1 5.6%
09-Dec-08 Tues 0.00 61.1 8.5% 0.0 0% 122.8 8.9%
10-Dec-08 Wed 0.00 67.1 19.0% 0.0 0% 126.3 12.0%
11-Dec-08 Thu 0.00 70.6 25.3% 0.0 0% 128.3 13.8%
12-Dec-08 Fri 0.00 61.5 9.2% 0.0 0% 118.9 5.4%
13-Dec-08 Sat 0.00 53.3 -5.4% 0.0 0% 117.1 3.8%
14-Dec-08 Sun 0.00 52.7 -6.4% 0.0 0% 109.5 -2.9%

Average - - 56.4 - 0.0 - 112.8 -
Flow data after 12-15 affected by wet-weather inflow and infiltration 

15-Dec-08 Mon 1.53 78.9 - 0.0 - 213.5 -
16-Dec-08 Tue 0.00 72.9 - 0.0 - 144.3 -
17-Dec-08 Wed 0.95 77.9 - 0.0 - 158.3 -
18-Dec-08 Thu 0.00 86.3 - 17.6 - 150.2 -
19-Dec-08 Fri 0.00 76.4 - 0.0 - 150.7 -
20-Dec-08 Sat 0.00 68.6 - 7.6 - 129.4 -
21-Dec-08 Sun 0.00 64.3 - 2.0 - 119.7 -
22-Dec-08 Mon 0.12 76.3 - 0.0 - 135.5 -
23-Dec-08 Tue 0.00 56.9 - 1.8 - 150.7 -
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Table No. A4 – Flow Meter Data from Site No. 4  
 

  
  
  

Date 

  
  
  

Day 

  
  

Rain 
(in) 

  
Avg 
Flow 
(gpm) 

  
  
  

Deviate

  
Min 

Flow 
(gpm) 

  
  
  

Deviate

  
Peak 
Flow 
(gpm) 

  
  
  

Deviate
04-Dec-08 Thurs 0.00 1784.9 -1.4% 651.0 -6.7% 2512.8 -9.5%
05-Dec-08 Fri 0.00 1813.3 0.1% 728.3 4.3% 2485.7 -10.5%
06-Dec-08 Sat 0.00 1737.1 -4.1% 666.7 -4.5% 2330.1 -16.1%
07-Dec-08 Sun 0.00 1754.0 -3.1% 690.2 -1.1% 2658.3 -4.3%
08-Dec-08 Mon 0.00 1759.0 -2.9% 670.4 -4.0% 2538.2 -8.6%
09-Dec-08 Tues 0.00 1811.6 0.0% 704.5 0.9% 2406.1 -13.4%
10-Dec-08 Wed 0.00 1793.2 -1.0% 669.3 -4.1% 2473.6 -10.9%
11-Dec-08 Thu 0.00 1808.4 -0.1% 695.3 -0.4% 2593.1 -6.6%
12-Dec-08 Fri 0.00 1843.5 1.8% 749.1 7.3% 2557.7 -7.9%
13-Dec-08 Sat 0.00 1747.5 -3.5% 748.2 7.2% 2302.3 -17.1%
14-Dec-08 Sun 0.00 1751.1 -3.3% 736.0 5.4% 2661.7 -4.1%

Average - - 1811.0 - 698.0 - 2776.8 -
Flow data after 12-15 affected by wet-weather inflow and infiltration 

15-Dec-08 Mon 1.53 2016.5 - 725.3 - 3478.5 -
16-Dec-08 Tue 0.00 1820.2 - 713.0 - 2448.0 -
17-Dec-08 Wed 0.95 1859.2 - 708.6 - 2641.3 -
18-Dec-08 Thu 0.00 1802.8 - 735.2 - 2442.3 -
19-Dec-08 Fri 0.00 1758.5 - 670.0 - 2379.1 -
20-Dec-08 Sat 0.00 1741.5 - 723.9 - 2751.8 -
21-Dec-08 Sun 0.00 1721.3 - 676.8 - 2615.7 -
22-Dec-08 Mon 0.12 1744.8 - 690.1 - 2409.4 -
23-Dec-08 Tue 0.00 1145.1 - 704.8 - 2247.5 -

 
 
 
 
 
 




