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Executive Summary 
Upper Santa Ana Regional Interceptor 
(SARI) Planning Study 
 
Planning Study Purpose 
The Santa Ana Watershed Project Authority (SAWPA) owns either capacity rights in, 
or owns outright approximately 93 miles of pipeline referred to as the Santa Ana 
Regional Interceptor (SARI).  This interceptor was initially constructed to provide for 
highly saline, non-domestic discharges in order to protect the inland water quality in 
the upper Santa Ana River Watershed.  Figure E-1 provides a graphic representation 
of the SARI and its various reaches, I through V.  This planning study, as one of the 
three primary components of the Santa Ana River “Integrated Watershed Plan”, 
provides a preliminary assessment of issues impacting the condition, capacity, and 
rate structure associated with SARI Reaches IV, IV-A, IV-B, IV-D, IV-E, and V.  These 
reaches, hereinafter referred to as the “upper SARI”, are located upstream of the 
Orange County service area and include a total of 72 miles of pipeline ranging from 
16 to 60 inches in diameter.   
 

 
Figure E-1

Santa Ana Regional Interceptor (SARI)
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Figure E-3
Upper SARI Materials

The preliminary estimate of replacement cost (or asset value) of the existing upper 
SARI is approximately $135,000,000. To protect and maximize the value of this critical 
facility, this planning study assesses the issues and impacts of current and potential 
future users of the upstream reaches of the SARI pipeline, and provides a rate model 
for conducting an associated rate impact assessment.   The key areas evaluated under 
this planning study include: 1) preliminary assessment of SARI condition, 2) 
elimination of domestic discharge, 3) current and projected quality and quantity, and 
4) potential rate impacts.  The following summarizes the results of the planning study 
for each of these key areas. 

Upper SARI Preliminary Physical and Operational 
Assessment 
Physical Condition Assessment 
A preliminary condition assessment was 
conducted to identify significant near and 
long-term maintenance, repair, and 
replacement needs that could impact 
future user rates for the SARI system.  
Based upon preliminary analysis of 
available information, the upper SARI 
generally appears to be in good condition. 

System Age 
The majority of the existing upper SARI is 
in the early stages of its lifecycle. As 
shown on Figure E-2, 96% of the upper SARI is 
less than 21 years old, and 99% of the system 
is less than 27 years old.  Only 1% is over 
50 years old. 

Pipeline Material 
Nearly all of the pipeline materials in the 
upper SARI should provide an estimated 
life of up to 50 to 75 years.  Figure E-3 
indicates the pipeline materials of the upper 
SARI.  According to existing as-built information, 
the only segments that may have materials with potentially shorter 
lives are: 1) the 1,000 feet of the upper SARI constructed of steel 
pipe with unknown lining material, and 2) the 2,500 feet of reinforced concrete pipe 
(RCP) with unknown lining material.  Since the lining materials and condition of the 
two segments are unknown, the anticipated life cannot be estimated without 
additional field investigations.  The 3,500 feet of steel and RCP are also the only 
segments of the system that are over 50 years old.   

< 1 year

6-12 

21 

27 

> 50 

Figure E-2
Upper SARI Age
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Corrosion and Odor Potential 
According to existing as-built drawings, the majority of the system is built from 
materials that are corrosion resistant.  In addition, preliminary analysis indicates that 
pipe slopes and current flow quantity result in velocities that minimize potential for 
sediment build-up and sulfide production.  Operations staff has confirmed that odor 
issues have reduced substantially as system flows increased to current levels.  
Therefore, accelerated deterioration of the pipeline interior due to corrosion is not 
anticipated to be a significant concern.  Also, since no available information indicated 
the presence of corrosive soils, it was assumed, for the purposes of this preliminary 
study, that appropriate pipeline materials were selected considering soil conditions.  
However, this assumption should be confirmed based on additional field 
investigations.   

Remaining Life Expectancy 
Since 99% of the system is less than 27 years old, the upper SARI may provide 
decades of service prior to major rehabilitation.  This statement is based upon 
‘assumed’ physical condition and does not consider hydraulic capacity. (Note: Based 
upon recommendations in the draft SARI Planning Study, SAWPA initiated CCTV 
inspection of upper SARI segments in the immediate vicinity of the Prado Dam. Initial 
inspection has raised concern that 17,000 feet of Reach IV-B reinforced concrete pipeline may 
not be lined as shown on as-built drawings. Additional inspection is required to confirm the 
length of unlined pipeline.) 

Prado Dam Expansion 
When the raising of Prado Dam is complete, the potential increased water surface 
elevation will create additional burden on segments of Reach IV-A and IV-B. Original 
pipeline design calculations were not available for review. Based upon information 
included on as-built drawings, and projected water surface elevation information 
provided by SAWPA staff, it appears that the Reach IV-A and IV-B pipelines would 
be capable of accommodating the increased water surface elevation.  However, this 
assumption should also be confirmed through further field investigation of the 
condition of these pipelines. 

Closed Circuit Television Inspection Required for Condition Confirmation 
The preliminary condition assessment included in this study was based upon the 
limited information available for the SARI system.  In order to better define the 
system condition, and the effectiveness of current operation and maintenance 
practices, a closed circuit television (CCTV) inspection of the entire system should be 
conducted.  The inspection program could be spread over 5 years in order to reduce 
annual expenditures.  Segments that appear to be higher risk, such as the 3,500 feet of 
steel and RCP that are over 50 years old, should be included in the first year of 
inspection.  CCTV is a cost-effective method for determining the true condition of the 
SARI and for determining if physical improvements or changes in operation and  
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maintenance practices are needed to protect this valuable asset.  A detailed manhole 
inspection program should also be conducted in conjunction with the pipeline 
inspection. 

Operator Identified Hot Spots 
Three specific areas of concern were identified by the operations staff.  These include 
Schleisman Road siphon, Corona Outfall Crossing, and submerged segments of Reach 
IV-B segments.  Grease currently collects in the upstream manhole of the Schleisman 
siphon requiring frequent cleaning.  The City of Corona installed a 42-inch diameter 
outfall line immediately above and perpendicular to Reach IV-B.  In addition, 
approximately 3,000 feet of Reach IV-B immediately upstream of the Prado Dam 
cannot be visually inspected since it is submerged year round.  CCTV inspection 
should also be conducted in these areas of concern, in the first year of inspection, to 
define the existing condition and any required improvements. 

Preliminary Operations Assessment 
The current operations and maintenance program includes above-ground activities to 
assess the general reliability of the upper SARI.  These include regular above-ground 
inspections to identify and minimize washout potential, and an easement access 
maintenance program that enables clear access to the entire system.   Only 10% of the 
upper SARI pipelines are currently included in the annual cleaning program.   
Operations currently rely on the flow in the pipelines to provide the required cleaning 
velocities to adequately maintain the remaining portions of the system.  The adequacy 
of this approach can be verified through CCTV inspections. 

Assessment of Meters S-01 and S-05 
The preliminary condition assessment included a preliminary evaluation of existing 
metering equipment and layouts for metering stations S-01 (OCSD) and S-05 (IEUA) 
to determine if the facilities appear to conform with manufacturer’s recommendations 
and industry standards.   Station S-01 was originally designed with a flume as the 

primary flow-measuring 
device.  The station was 
modified to accommodate 
the installation of a 12-
inch magnetic flow meter.  
Currently, under normal 
operations, all flows are 
typically routed through 
the magnetic flow meter.    
Figure E-4 provides an 
image of the magnetic 
flow meter and associated 
piping in station S-01.   

Figure E-4
Meter Station S-01
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Current flow velocities through the magnetic flow meter meet manufacturer 
requirements.  However, the pipeline configuration does not follow typical design 
standards.  Reducers and valves are located immediately upstream and downstream 
of the meter.  This type of configuration could be creating flow dynamics that 
adversely influence the accuracy of the meter.  No flow calibration data was available.  
Meter calibration should be conducted in order to determine whether the meter is 
performing accurately. 

Figure E-5 provides a picture of the flume type meter at station S-05.  No 
manufacturer’s information or specifications were available for this metering station.  
However, based on typical performance parameters, it could be anticipated from a 
preliminary assessment that the existing flume is sized and configured to provide 
reasonably accurate flow measurement.  No calibration information was available.  
Therefore, it cannot be determined whether the depth sensing and related flow 
transmitter equipment is calibrated properly.  A calibration program is recommended 
to confirm accuracy.   

Flow Meter Reading Automation 
There are currently 25 to 30 flow meters associated with dischargers to the upper 
SARI. Flow meter readings 
are currently taken once 
per week, with operations 
staff visiting each site and 
manually recording the 
meter readings.  This 
process takes one staff 
person a full day.  Data 
regarding each specific 
flow meter was not 
available.  Therefore, a 
conceptual approach to the 
automation of flow meter 
data recording was 
developed, based upon 
several assumptions, since 
it is possible that automatic meter reading would decrease O&M labor expenditures.  
A conceptual cost estimate for an automated meter reading system was also prepared, 
and is provided later in this Executive Summary.  Future detailed design of meter 
reading automation improvements should include field inspections of each site to 
confirm assumptions such as the ability to use radio technology. 

Information Management 
Limited or no information is currently available for many components of the upper 
SARI, and information is not currently filed in or managed from a central location.  
The Planning Study describes potential information management tools that SAWPA 
may consider to consolidate these activities.  These tools include Computerized 

Figure E-5
Meter Station S-05
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Maintenance Management Systems (CMMS) and Computerized Operation and 
Maintenance Manuals.  Application of these tools could help focus O&M efforts on 
high priority needs and/or help identify specific components or locations of the 
system that may need special attention. 

Upper SARI Domestic Discharge Elimination 
Assessment 
The SARI was constructed to protect the Santa Ana Watershed from various highly 
saline, non-domestic discharges.  In addition to saline wastewater from desalters and 
industrial dischargers, the SARI also currently receives low salinity domestic 
wastewater.  This practice has been accommodated since SARI flows have, in the past, 
been significantly less than the SARI design capacity.  As the flows from highly saline, 
non-domestic dischargers increase, and/or future discharge strategies preclude 
pathogens or other constituents typically found in domestic wastewater, it may not be 
desirable to accept the quantity and/or quality of the domestic discharges.  
Additionally, the 1996 agreement between SAWPA and OCSD requires SAWPA to 
“make reasonable efforts to minimize direct or indirect reclaimable wastewater 
discharges to the SARI, which discharges originate in SAWPA’s SARI service area”. 

Table E-1 provides a summary of the current upper SARI domestic dischargers.  

Table E-1 
Upper SARI Domestic Dischargers 

Discharger Permit Capacity 
(MGD) 

Current Flow 
(MGD) 

Jurupa CSD  4.62*    0.48** 
CA Institute for Women  0.4 0.31 
CA Rehabilitation Center  0.75 0.71 
Green River Community  0.35 0.17 
Green River Golf Club  0.03 0.01 
Total  6.15 1.68 
*  Ownership capacity, not fully permitted. 
** Does not include pending near-term connections. 

 
Alternatives were developed for the redirection of flows from the upper SARI to 
various wastewater treatment facilities.  The Jurupa Community Services District 
(JCSD) is the largest domestic discharger.  The Planning Study identifies potential 
pipeline and pumping improvements to convey JCSD and California Rehabilitation 
Center (CRC) flows to the Western Riverside County Regional Wastewater Treatment 
Facility (WRCRWTF).  Table E-2 presents the current capacity of the WRCRWTF. 
Currently, negotiations are ongoing regarding WRCRWTF capacity ownership 
between SAWPA, WMWD, and the City of Corona. Should the City of Corona’s 
capacity become available, there may be an opportunity for accommodating flow 
from JCSD at the WRCRWTF.  If not, capacity would need to be acquired from one of 
the other agencies, or additional capacity constructed at the plant to accommodate 
such flows. 
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Table E-2 
WRCRWTF Capacity 

Agency Capacity (MGD) 
JCSD  0.25 
City of Norco  2.2 
Home Gardens  0.62 
WMWD  0.57 
WMWD  1.08* 
Corona  3.28* 
Total  8.00 
*Capacity under negotiation 

 
The City of Corona is currently constructing improvements that would redirect Green 
River Community flows to the City of Corona’s Wastewater Treatment Plant No. 1 
(CWTP No. 1).  This planning study also identifies possible pipeline and pumping 
improvements for connecting the Green River Golf Club to the City of Corona system.  
Capacity is available at the CWTP No. 1 to accommodate these flows.   

Flows from the California Institute for Women (CIW) could be conveyed to the IEUA 
Regional System for treatment at IEUA Regional Plant 2 or 5 (RP 2 or 5). Capacity is 
available in the IEUA system to accommodate the CIW flow. 

Direct discharge of highly saline, non-domestic upper SARI flow to one of 
the existing OCSD outfalls 
Following elimination of the domestic dischargers, the remaining flow from the upper 
SARI would include a combination of highly saline non-domestic industrial and 
desalter discharges.  This planning study included a preliminary assessment of 
improvements required to construct a pipeline parallel to the lower SARI for direct 
connection to the OCSD ocean outfalls.  Though conceptual capital costs can be 
developed for potential pipeline and pumping improvements, it is currently not 
possible to determine whether discharge directly to the outfalls would be viable.  It 
can be expected that regulators will require extensive scientific study to specifically 
characterize the blend of highly saline industrial wastewater and desalter concentrate 
and their potential impacts to the ocean without treatment.  Several complex issues 
related to source control and monitoring requirements would also need to be 
addressed.  In addition, significant public outreach and education would be required 
to obtain support. The planning study presents conceptual costs for treatment if 
required.   

Direct discharge of highly saline, non-domestic upper SARI flow directly to the 
concrete lined Santa Ana River Channel (no ocean outfall alternative), without 
treatment, is considered non-viable due to highly probable regulatory obstacles. 

Upper SARI Quantity and Quality Assessment 
In addition to the SAWPA member agency discharges, there are several other entities 
that currently discharge into the upper SARI.  These discharges include a combination 
of brines from desalination facilities, industrial wastewater, and domestic wastewater. 
As additional desalination facilities are constructed within the service area, new 
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demands will be placed on the system, and the quality and quantity of future flows 
may change significantly. 

Current and Projected Upper SARI Quantity 
The upper SARI was originally designed to provide a total capacity of 30 mgd.  
Preliminary hydraulic analyses of the various reaches indicate that the design 
capacities of each reach are based on full pipe flow conditions.  Assuming 5 percent of 
the available capacity is reserved for infiltration and inflow, the net available capacity 
in the SARI would be approximately 28.6 mgd.  A comprehensive system hydraulic 
analysis should be conducted in order to verify the overall system capacity at both full 
flow and 75% full conditions.  Current standards of design typically establish design 
flows based upon 75 to 85 percent full conditions to safeguard against overflows due 
to extraneous, simultaneous peak flow discharges.  Flow data conducted as part of the 
previously described automated meter reading program could be used to confirm 
hydraulic analysis assumptions, and define actual infiltration and inflow value per 
reach.  

In order to assess future capacity requirements and possible SARI limitations, 
SAWPA staff requested that each member agency submit preliminary flow 
projections through year 2020.  The total preliminary projection was approximately 
35.3 mgd with no domestic discharges. The initial preliminary projections were higher 
than anticipated. The member agencies are continuing to refine their initial 
projections. Based on the current flows and future projections, SAWPA has 
determined that it would not be economically viable to expand the upper SARI 
capacity. Therefore, SAWPA has established the assumption that year 2020 upper 
SARI flows will not exceed 30 mgd, including any contribution from infiltration and 
inflow.  Member agency staff agreed to this approach for the purpose of this 
preliminary planning study.  The projected future flow per member agency was then 
calculated by eliminating the domestic discharge component, and proportioning the 
remaining preliminary projection for each member agency to accommodate a total 
flow of 28.6 mgd.  Table E-3 presents the current capacity ownership by each member 
agency, current flows, the initial preliminary future flow projections (without 
domestic discharges), and the adjusted future flow projections. The adjusted future 
flow projections were used to develop the rate model component of this planning 
study. 
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Table E-3 
FY 2001 and Projected Upper SARI Flows 

FY 2001 Flow Ownership 
Capacity 

Initial Future 
Projection* 

Adjusted 
Future 

Projection 

Agency 

MGD MGD MGD MGD 
SAWPA 3.47  2.3***  1.7 1.38 
EMWD -  4.38  5.0 4.05 
IEUA  1.24  6.50***  9.3 7.53 
SBVMWD 0.93  7.20  11.5 9.31 
WMWD 2.56  9.62  7.8 6.31 
Total 8.19 30.00  35.3 28.57** 
*  Without domestic discharges. 
** With 5% infiltration and inflow the total projection would be 30 mgd. 
*** Table does not reflect that, during development of this study, SAWPA transferred 1.3 mgd of capacity to IEUA. 

 
Characterization of Existing Blended Quality at OCSD Meter Station S-01 
Current SARI flows include a blend of domestic, highly-saline industrial wastewater 
(some with a domestic component), and desalter reject concentrate.  Table E-4 
presents the current wastewater quality composition immediately upstream of the 
OCSD meter station S-01.  Also provided is the calculated quality assuming 
elimination of current domestic flows.   

Table E-4 
Blended Quality at OCSD Meter Station S-05 

Constituent FY 2001 Actual 
Concentrations MG/L 

Anticipated FY 2001 
Concentration Without 
Domestic Flows MG/L 

BOD 91 54 
TSS 185 175 
TDS 3,482 4,228 

 
With the addition of future desalters in the inland watershed (to provide additional 
protection of inland water quality), it is anticipated that industrial waste discharge 
reduction programs will need to be implemented, and that minimum TDS 
concentration levels must eventually be specified for non-reclaimable waste 
discharges to the SARI.  Based upon the initial preliminary projections from the 
member agencies, it is anticipated that approximately 25% of future flow would be 
from known and future industrial dischargers.  Therefore, characterization of waste 
discharge quality in the future must be continually monitored to determine the “best 
and highest” use of the SARI. 

Upper SARI Rate Planning Model 
For the purpose of evaluating potential rate impacts based on anticipated future 
quality and quantity discharges from each agency’s service area, a rate planning 
model was developed in this planning study.  The rate planning model summary 
spreadsheet is included in a pocket at the end of Section 4 of this planning study, and 
is developed in MS EXCEL format.  The entire model workbook, including backup 
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spreadsheets, is included in electronic format on the CD located at the end of Section 
4, following the summary spreadsheet. 
 
The rate planning model preliminarily includes the anticipated projected flows and 
known financial information of the SARI through Fiscal Year 2020, including 
anticipated impacts due to proposed future use and improvements described in the 
planning study.  Although the model includes twenty years of currently identified 
data and projections, it should only be used to evaluate the first three-to-five years 
from the most current year of actual data input, since future policies related to quality 
and quantity discharges and changes in financial position, due to future projects, 
grants, and funding sources, are unknown.  (It must be noted that future anticipated 
revenue increases are indicated in the rate model through FY 2020, whereas only 
known ‘near-term’ capital improvements, as currently identified, are included in the 
model. Thus, Reserve Balances, as indicated in the model, do not accurately reflect 
offsetting future capital improvement costs.) 
 
Historical data from FY 2001 are used in the model for development of the “pro 
forma” year as the base year of record.  The pro forma year data are used as the basis 
for future projections, also acknowledging the changes in SARI use anticipated, as 
described in Sections 2 and 3 of this planning study.  The historical data that are used 
for each agency include flows, BOD and TSS concentrations, reserved capacities and 
the charges associated with each agency discharge.  Additionally, historical data 
includes operation and maintenance (O&M) costs associated with the SARI system, 
and treatment costs for discharges to OCSD, along with revenue and debt service 
requirements associated with the use of the SARI line by the member agencies. 

The model then separates these input data into either the ‘Revenues’ section or the 
‘Revenue Requirements’ section of the model.  The Revenues section includes 
estimates of flows, BOD and TSS concentrations, and reserved capacities for each 
agency.   These estimates are based on agency projections, as indicated in previous 
sections of the planning study, taking into consideration the removal of domestic 
flows from the SARI (from FY 2009 through FY 2011), as well as proportioning the 
projected flows (in FY 2020) to within the anticipated hydraulic limitations of the 
SARI.  With the anticipated flows, revenues to SAWPA can be estimated (for the next 
three-to-five years) based on anticipated changes in the SARI and OCSD discharge 
rates.  The rates are estimated, as indicated in the model, by applying a ‘typical’ 
percent increase to each of the current rates.  The anticipated percent increases in the 
rates are the values that can be manipulated in the model to evaluate various rate 
increases and rate impact scenarios. 

The Revenue Requirements section of the model includes SAWPA’s O&M costs, 
OCSD disposal costs and long-term debt requirements, as well as anticipated periodic 
payments from reserve accounts.  Annual O&M costs are projected to increase by a 
‘typical’ percentage each year, as are the OCSD disposal costs, with the percentage 
increase in these values to be manipulated to reflect the anticipated values based on 
known or anticipated changes over the next three-to-five years.   
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The long-term debt payments include the current outstanding debt, which has known 
fixed annual payments associated with each debt service instrument, as well as the 
projected future long-term debts associated with identified anticipated future projects 
and their associated debt service.  Future debt service financial factors are also 
included in a separate spreadsheet in the model workbook, and can be adjusted to 
reflect anticipated future debt service requirements and project construction periods, 
thus revising the entire spreadsheet, automatically, when adjusted. 

With the potential elimination of the domestic discharges in the future (FY 2009 
through FY 2011), three of the charges would be reduced:  the flow charge, the BOD 
charge, and the TSS charge.  However, to promote a reduction in these types of 
discharges from a water quality point of view, revenues may still be acquired through 
the BOD and TSS charges by reducing the future surcharge levels for all dischargers.  
At the same time, while revenues may be reduced by the overall reduction in the 
BOD, TSS, and flow levels, costs to OCSD may also be reduced in these same areas, 
which should help offset the loss of revenues.  Therefore, financial impacts may not be 
as significant as initially expected due to the elimination of domestic discharges.  
Additionally, the increases in remaining flows, especially as expected from new 
desalter and industrial dischargers in the future, will help offset the reduction in 
flows due to the domestic discharge elimination. 

Planning Level Estimates of Probable Construction Costs 
Planning cost estimates were established for short term (within the next 5 years) and 
long-term improvement identified during the preliminary condition assessment, 
evaluation of domestic discharge elimination, and evaluation of alternative effluent 
management alternatives (direct discharge to the OCSD outfalls).  Table E-5 
summarizes the planning level costs.  Estimated project costs including engineering, 
construction management, permitting, SAWPA legal, and administrative costs are 
also provided. Project costs were assumed to be 25 percent of pipeline construction 
costs and 35 percent of pump station or treatment facility costs.  Since it is assumed 
that future flows, including infiltration and inflow, will be limited to 30 mgd, there is 
no cost estimate associated with capacity needs.  This assumption should be 
confirmed following definition and member agency agreement regarding actual 
future capacity requirements, and hydraulic analysis to confirm overall SARI system 
and independent reach capacities. 
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Table E-5 
Planning Level Capital Cost Estimates 

Short Term (First 5 year) Improvements 
Improvement Construction Costs* Project Costs Total Capital Cost 

TV Inspection $      750,000 $   188,000 $   938,000 
Rehab 60-inch Pipeline $   2,800,000 $   700,000 $3,500,000 
Parallel Schleisman 
Siphon 

$      750,000 $   187,000 $   937,000 

Flow Meter Automation $      500,000 $   125,000 $   625,000 
Initial CMMS $      200,000 $     50,000 $   250,000 
Other unexpected Cost $   1,000,000 $   250,000 $1,250,000 
Subtotal $   6,000,000 $1,500,000 $7,500,000 

Elimination of Domestic Discharges 
Discharger Construction Costs* Project Costs Total Capital Cost 
Jurupa Community 
Services District 

$ 9,800,000 $2,500,000 $ 12,300,000 

California Institute For 
Women 

0 0 0 

California Rehabilitation 
Center 

0 0 0 

Green River Golf 
Course 

$     550,000 $   150,000 $      700,000 

Subtotal $10,350,000 $2,650,000 $ 13,000,000 
Parallel Lower SARI Options 

 Construction Costs* Project Costs Total Capital Cost 
Parallel Lower SARI 
Pipeline  

$  76,000,000 $19,000,000 $  95,000,000 

Pump Station $    3,700,000 $  1,300,000 $    5,000,000 
Treatment** $  74,000,000 $26,000,000 $100,000,000 
Subtotal $153,700,000 $46,300,000 $200,000,000 
*  June 2002 ENR CCI for Los Angeles: 7420.13 
** Since it may not be possible to obtain regulatory approval for direct discharge to the OCSD outfall without treatment, 
 conceptual level treatment costs are also provided. 
 
Summary of Recommendations 
The following summarizes several recommendations identified via the planning 
study.  The recommendations are divided into technical recommendations and 
suggested policy considerations. 
 
Technical Recommendations 

1. Conduct CCTV inspection of the entire upper SARI system.  This can be 
accomplished in a 5-year program.  Initial inspections should begin in FY 
2002/2003.  If physical problems are identified, immediate action may be 
required.  The segments of the SARI over 50 years old which are located 
under and adjacent to the Padre Dam, the Schleisman Siphon, Corona 
outfall crossing, and submerged segments of Reach IV-B should be 
included in the initial CCTV inspection activities. A system-wide manhole 
inspection program should be conducted concurrent with the CCTV 
inspection. (Note: Based upon recommendations in the draft SARI 
Planning Study, SAWPA initiated CCTV inspection of upper SARI 
segments in the immediate vicinity of the Prado Dam. Initial inspection 
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has raised concern that 17,000 feet of Reach IV-B reinforced concrete 
pipeline may not be lined as shown on as-built drawings. Additional 
inspection is required to confirm the length of unlined pipeline.) 

 
2. Conduct field assessment of each metering site and design and construct 

facilities that enable automated collection of flow meter readings.  The data 
collected should enable determination of diurnal flow patterns for each 
SARI discharger and assist in the proactive management of existing and 
future system flows. The information should enable development of a 
calibrated hydraulic model of the upper SARI.  The data will also enable 
determination of the impacts of infiltration and inflow. If possible, the 
ability to automatically collect the required flow data should be available 
by the end of FY 2002/2003 to assist in defining system needs.   

 
3. Prepare a comprehensive hydraulic model of the upper SARI by the end of 

FY 2002/2003.  A hydraulic model is needed to predict the impacts of 
potential dischargers on each reach of the upper SARI.  Field verification of 
manhole invert elevations may also be required develop confidence that 
the model is accurately predicting flow impacts.  

 
4. Further evaluate information management tools (Computerized 

Maintenance Management Systems, Computerized Operation and 
Maintenance Manual, System Atlas Maps) to define and implement a 
system that enables SAWPA to retain and retrieve important system 
related data.  Establish a central library for important system information 
(FY 2002/2003). 

 
5. Calibrate Meter S-01 to determine if improvements are required (FY 

2002/2003). 
 
6. Establish a regular flow meter calibration program for all flumes and 

magnetic meters (FY 2002/2003). 
 
7. Conduct additional corrosion potential assessment following identification 

and review of appropriate geotechnical information (FY 2002/2003). 
 
8. Request further characterization of wastewater from industrial dischargers 

(FY 2002/2003). 
 

Policy Issue Considerations 
 Document that desalter and brine elimination from the Santa Ana River 

watershed is a priority for the SARI system ownership and use. Also, determine 
whether “high salinity” dischargers (e.g., desalters) should have first priority for 
discharge into the SARI,  and whether known future capacity should be reserved 
for this purpose, possibly at the loss of revenues from industrial dischargers.   
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 Since industrial dischargers could make up over 25% of the future flow, consider 
the following actions for future industrial dischargers: 

 
a. Routinely assess the projected quantity, quality, and timing of future 

industrial discharges. 
 
b. Consider requiring industrial dischargers to desalinate and accept only 

highly saline concentrate. 
 
c. Consider limiting the amount of industrial discharge and the daily 

discharge period.  This policy may require industrial dischargers to 
construct holding facilities. 

 
d. Consider limiting available industrial capacity to match remaining 

available SARI capacity after desalter concentrate capacity is reserved. 
 

 Confirm SAWPA’s position and timing regarding the elimination of domestic 
dischargers.  The timing of such a program would need to consider the actual 
number and type of dischargers connected to the SARI, the peak flows associated 
with these dischargers, and the actual capacities of the associated reaches of the 
SARI. 

 
 Determine how projected demands for discharge into the SARI (initially projected 

in excess of the SARI’s capacity) should be handled in the future.   
 
 Consider implementation of  “peak” or “maximum instantaneous” flow rate limits 

on new and existing permits (in gallons per minute).  This issue will require 
careful consideration by SAWPA.  Initially, setting the maximum instantaneous 
flow limit equal to the current discharge permit level is suggested; however, this 
may be problematic for existing dischargers who currently rely on the ability to 
release instantaneous discharges in excess of their permit capacity.  Note that if 
the Board chooses to consider the current permit capacities as “average daily 
discharge flows”, then permittees will likely discharge at peak rates substantially 
higher than the permitted capacities on a daily basis, which may adversely impact 
SARI operations.  It can be expected that some time will be required to educate the 
currently permitted discharges on the issues associated with peak flows and 
discharge capacity limits, as well as revise permit contracts to reflect flow 
limitations.  A related policy might outline a “buy-back process” to allow short-
term discharges at higher levels or capacity leasing, which may also require 
accumulation and use of reserve funds in the short-term. 

 
 Develop the future SARI rate philosophy, methodology, and structure to 

incentivize users toward a salinity balance in the upper Santa Ana River 
watershed.  The developed rate methodology must be justifiable on this basis, and 
documented such that the associated rate structure will be defensible against 
future challenges. 
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a. Determine if it is appropriate in the future to add a “TDS charge” 
element to the rate structure for those entities which discharge to the 
SARI and do not meet a ‘minimum TDS level’, and therefore may not 
be using the SARI to its ‘best and highest use’ for improving the salt 
balance in the watershed. 

 
b. Consider further reducing future BOD and TSS surcharge levels, 

thereby increasing BOD and TSS charges for dischargers with higher 
BOD and TSS discharges, in order to incentivize domestic and 
industrial dischargers to reduce their reliance on the SARI for future 
non-saline discharges. 

 
 Consider setting a comprehensive “Reserve Account” policy for the SARI 

enterprise, and establish the level of Reserve Balance to be carried in the future, 
based on the following factors: 

- historical constraints for ‘restricted assets’ 

- intended purpose or use of reserve account(s) 

- typical bond requirements related to O&M reserves, rate stabilization reserves, 
insurance reserves, and repair/replacement reserves 

- anticipated cost of maximum emergency repair and response 

- potential liability for system failure, and service redundancy 
capabilities/alternatives  

- potential liability for failure to provide service  

- magnitude of current capital program 

- current asset value 

- ability to assess and respond to credit markets  

 Continue to work with OCSD towards segregating SARI flows to Regional Plant 2 
with the current understanding that the Department of Health Services has some 
concern related to SARI discharges to the future Groundwater Replenishment 
System. 
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Section 1 
Upper SARI Preliminary Physical and 
Operational Assessment 
 
1.1 Purpose, and Scope of Physical and Operational 
Assessment 
The Santa Ana Watershed Project Authority (SAWPA) owns either capacity rights in, 
or owns outright approximately 93 miles of 16” to 84” pipeline referred to as the Santa 
Ana Regional Interceptor (SARI).  SAWPA has contracted with CDM to conduct a 
Planning Study for the SARI reaches upstream of the Orange County Sanitation 
District service area.  These upstream segments are referred to as Reaches IV, IV-A, 
IV-B, IV-D, IV-E, and V.  The total length of these upstream reaches is approximately 
72 miles.   
 
In addition to the SAWPA member agency discharges, there are several other 
dischargers that currently feed into the upstream reaches.  These dischargers include 
a combination of brines from desalination facilities, industrial wastewater, and 
domestic wastewater. As additional desalination facilities within the service area 
come on line, new demands will be placed on the system, and the quality and 
quantity of future flows may change significantly.  In addition, the methodology upon 
which the system rate structure is based could be directly impacted by future changes 
in system usage. The purpose of the Planning Study is to evaluate the issues and 
impacts of current and potential future users of the upstream reaches of the SARI 
pipeline, and provide an associated rate impact assessment.   
 
SAWPA determined that a preliminary condition assessment is needed to identify 
significant near and long-term maintenance, repair, and replacement needs that could 
impact future user rates for the SARI system.  This section presents the results of the 
preliminary condition assessment for Reaches IV, IV-A, IV-B, IV-D, and IV-E.  The 
total length of these reaches is approximately 49 miles.  Reach V, the Temescal Valley 
Regional Interceptor (TVRI) only is briefly described in this section, since Reach V 
was placed into service less than one year ago. The scope of the preliminary 
assessment includes the following: 
 

1. Data review, field observations, and Operations and Maintenance (O&M) 
Staff interviews; 

 
2. Preliminary assessment of pipeline physical condition based upon age, 

material of construction, and O&M Staff interviews; 
 

3. Preliminary operational assessment, including odors and corrosion 
problems, based upon basic system configuration (slope, siphons, material 
of construction) and O&M Staff interviews;  
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4. Conceptual estimate of remaining life of the pipeline and associated 
manholes, based upon available information;   

 
5. Identification of apparent near term (within next five years) and long-term 

repairs and associated order of magnitude construction cost estimate; 
 
6. Evaluation of metering equipment and existing layout of metering stations 

S-01 (OCSD) and S-05 (IEUA).  Provision of recommendations to modify 
existing installations to conform with manufacturer’s recommendations 
and industry practice; 

 
7. Provision of a conceptual plan and associated cost for the automation of 

flow meter reading from all meter locations within the subject reaches; 
 

8. Assessment of impacts to the SARI rate structure to offset the capital and 
operating costs associated with system repair and rehabilitation needs. 

 
1.2 Existing Facilities And Study Area 
1.2.1 General Facility Description 
Figure 1-1 provides a graphic representation of the complete 93-mile SARI system.  
This section provides a preliminary condition assessment of Reaches IV, IV-A, IV-B, 
IV-D, and IV-E; and general physical and operational information regarding the new 
Phase V pipeline. These reaches are referred to as the upstream reaches.  Reaches IV, 
IV-A, IV-B, IV-D, and IV-E include approximately 49 miles of pipeline ranging from 
16 to 60-inches.  Pipeline materials include polyvinyl chloride (PVC) pipe, reinforced 
concrete pipe with PVC lining (RCP), vitrified clay pipe (VCP), high density 
polyethylene pipe (HDPE), PVC lined reinforced concrete pressure pipe (RCPP), 
concrete encased steel pipe, and cement mortar lined and coated (CMLC) steel pipe. 
Reach V is a low-pressure force main approximately 23 miles long, and is constructed 
of PVC and HDPE pipeline ranging in diameter from 24 to 30-inches.   
 
Table 1-1 summarizes the length, material of construction, and age of each upstream 
reach.    Figures 1-2, 1-3, and 1-4 indicate the materials of construction, diameters, and 
ages of the upstream reaches.  Approximate locations of inverted siphons are also 
shown in Figures 1-2, and 1-3.  No siphons are shown on Reach V since the line is 
under pressure.  Information presented in Table 1-1,and Figures 1-2, 1-3, and 1-4 
regarding Reach V was provided by SAWPA staff.  All other information was 
extracted from as-built or contract drawings with clarifications provided by SAWPA 
staff as described later in this section.  
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Table 1-1 

Upper SARI Reaches Summary 
Reach Material Length  

Feet 
Age 

Years 
Reach IV (42 to 60-inch) 

 RCP (PVC Lined) 12,500 27 
 RCP (Lining Unknown) 2,500 52 
 Concrete Encased 

Steel (Lining Unknown) 
1,000 62 

Total Reach IV  16,000  
Reach IV-A (18 to 42-

inch) 
RCP (PVC Lined) 41,500 21 

 CMLC Steel (24 and 18 
inch Siphons Only) 

150 21 

Total Reach IV-A  41,650  
Reach IV-B (16 to 36-

inch) 
RCP (PVC Lined) 16,250 21 

 VCP 5,500 21 
 PVC 32,000 6 

Total Reach IV-B  54,000  
Reach IV-D (39 to 48-

inch) 
   

 RCP (PVC Lined) 62,700 9-12 
 VCP 43,800 9-12 
 HDPE 2,100 9 

Total Reach IV-D  108,600  
Reach IV-E (39 to 48-

inch) 
   

 VCP 4,300 10 
 RCPP 34,000 8 

Total Reach IV-E  38,700  
Reach V (24 to 30-inch) PVC  

HDPE 
74,000 
47,000 

<1 
<1 

Total Reach V  121,000  

Total  379,950  
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1.2.2 Current Flow and Quality 
Due to the influence of the desalting facilities, the SARI does not experience the 
typical diurnal flow pattern of a domestic wastewater system.  The SARI basically 
operates in either a high flow or low flow mode.  The high flow period occurs when 
the desalters are discharging at peak production, and the low flow occurs when they 
are discharging at low production or are off-line.  The volume of flow realized by 
non-desalter dischargers does not appear to significantly influence the system flow 
pattern. 
 
Figure 1-5 presents the estimated current high and low flows that were identified for 
the purpose of this preliminary condition assessment.  Flow information was obtained 
from SAWPA staff for Year 2001 flows.  High flows are based upon the maximum 
flows realized in the highest flow month of the year.  Low flows are based upon the 
lowest flows realized in the lowest flow month of the year.  It is understood that the 
RIX project is not expected to discharge to the system in the future.  Therefore, a 
minor amount of flow is currently shown for Reach IV-E.  Additional information 
regarding current and future flow and quality is provided in Sections 2 and 3. 
 
Dischargers to the SARI system must meet strength requirements prescribed by 
OCSD wastewater pretreatment standards.  As of February 2002, OCSD does not have 
restrictions on TDS limits.  It is unknown whether there may have been any industrial 
or other discharges over the life of the system containing constituents that have an 
adverse effect on pipeline or lining materials.  This preliminary assessment assumes 
that, throughout the life of the system, the strength of all wastewater discharged to 
the SARI system has been similar to typical domestic wastewater.  This is important in 
the consideration in the determination of the life expectancy of pipe and lining 
materials. 
 
1.3 Detailed System Inventory For Reaches IV, IV-A, IV-
B, IV-D, and IV-E 
The first step in developing the preliminary condition assessment was the compilation 
of a detailed inventory of key system components.   Information from the following 
drawings was used to develop the inventory:  
 
 Reach IV Record Drawings 

 Reach IV-A Sections 1 and 2 Record Drawings 

 Reach IV-B Sections 1, 2, 3, and 4 Record Drawings 

 Western Riverside County Regional Wastewater System South Regional Collection 
System Contract No. 2 Non-reclaimable Wastewater Sewer – Record Drawings 
(New Upstream Section of IV-B) 

 Reach IV-D Sections 1, 2, 3, and 7 Record Drawings 

 Reach IV-D Sections 4, 5, 6A, and 6B Contract Drawings 
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Several record drawings included alternative pipe materials and/or diameters and 
did not define the installed material.  SAWPA staff provided confirmation where 
materials of construction were in question.  Specifications were not available.  For the 
purpose of this preliminary assessment, it was assumed that the existing facilities 
were constructed in accordance with the available record or contract drawings.   
 
Table 1-2 presents a preliminary inventory of system components and other relevant 
condition assessment information for Reaches IV, IV-A, IV-B, IV-D, and IV-E. 
 
1.4 Preliminary Physical and Operational Condition 
Assessment 
1.4.1 Preliminary Remaining Life Estimates 
Table 1-2 also provides preliminary estimates of remaining life for each reach.  
Typically, pipelines are designed for a life expectancy of at least 50 years.   Assuming 
non-corrosive soil conditions; proper design, manufacturing and installation; and 
proper maintenance, the performance of VCP, PVC lined RCP, HDPE, and RCPP 
could provide 75+ years of service for wastewater with normal domestic strength.  As 
described later in this section, since the CMLC steel siphons are continuously flowing 
full, CMLC steel pipe could also be expected to last between 50 to 75 years.  
 
In addition to material of construction and pipeline age, the following factors were 
considered to determine preliminary system condition and remaining life estimates:  
 
 Slope and Cleaning Velocity 

 Odors and Corrosion Potential 

 Operation and Maintenance  

 Surface Scour and Washout Potential 

 Prado Dam Expansion Impact on Reach IV-A and IV-B 

A discussion of each of these factors is provided later in this section.  Based upon 
available information and preliminary assessment, it appears that the system should 
generally be in good condition.  With the exception of the existing 60 and 50-year-old 
60-inch segments in Reach IV, the majority of the system should provide decades of 
service as defined in Table 1-2.  Since the extent of the rehabilitation and relining of 
the 60-inch steel and RCP segments of Reach IV are unknown, it is not possible to 
determine how much life is remaining in these segments.  For the purpose of this 
report, it is assumed that these segments could remain in service for 10+ years prior to 
additional rehabilitation.   
 



Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV - System Components

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

10+00 to 34+22.28 2422.28 RCP (PVC Lined) 42 0.0032 5.24 6.15 4.4 4.5 3 27 48
34+22.28 to 47+14.03 1291.75 RCP (PVC Lined) 42 0.002 5.24 6.15 3.5 3.7 1 27 48
47+14.03 to 47+62.03 48 RCP (PVC Lined) 42 N/A 5.24 6.15 - - 0 27 48 48' Vertical Curve.  Sta 47+38.03 C/L
47+62.03 to 48+18.00 55.97 RCP (PVC Lined) 42 0.03867 5.24 6.15 10.1 10.6 1 27 48
48+18.00 to 135+23.01 8705.01 RCP (PVC Lined) 48 0.001048 5.24 6.15 2.8 2.9 10 27 48 30' of 66" casing. Begin sta 48+65
136+00.00 to 160+50.00 2450 RCP 60 0.001608 5.24 6.15 3.3 3.4 3 52 10 Existing 60" lined per spec's
160+50.00 to 163+59.43 509.43 Steel 60 0.00259 5.24 6.15 3.9 4.1 0 62 10 Conc Encased Steel Pipe under Prado Dam. Lined per specs
163+59.43 to 169+50.00 590.57 Steel 60 0.001692 5.24 6.15 3.3 3.5 0 62 10 Conc Encased Steel Pipe under Prado Dam. Lined per specs
169+50.00 to 174+16.89 466.89 Steel 60 0 5.24 6.15 0.4 0.5 1 62 10 Gate Valve control manhole

Reach IV-A - System Components

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

0+90 to 2+40.00 150 RCP (PVC Lined) 42 N/A 2.88 3.40 - - 0 21 54 Vertical Curve
2+40.00 to 20+00.00 1760 RCP (PVC Lined) 42 0.005 2.88 3.40 4.1 4.3 2 21 54
20+00.00 to 31+00.00 1100 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.5 1 21 54
31+00.00 to 40+00.00 900 RCP (PVC Lined) 42 0.0122 2.88 3.40 5.6 5.9 1 21 54
40+00.00 to 90+00.00 5000 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.5 5 21 54
90+00.00 to 130+00.00 4000 RCP (PVC Lined) 42 0.0008 2.88 3.40 2.2 2.3 4 21 54
130+00.00 to 140+00.00 1000 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.5 1 21 54
140+00.00 to 150+00.00 1000 RCP (PVC Lined) 42 0.0024 2.88 3.40 3.2 3.3 1 21 54
150+00.00 to 162+00.00 1200 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.5 2 21 54
162+00.00 to 169+30.00 700 RCP (PVC Lined) 42 0.0137 2.88 3.40 5.9 6.2 0 21 54
169+39.00 to 240+00.00 7061 RCP 27 0.002 2.88 3.40 3.1 3.2 15 21 54
240+00.00 to 250+61.00 1061 RCP 27 0.002 2.88 3.40 3.1 3.2 3 21 54
250+61.00 to 251+00.00 39 CML&C STEEL 24/18 -0.2692 2.88 3.40 N/A N/A 0 21 54 Encased Double Siphon
251+00.00 to 251+40.00 40 CML&C STEEL 24/18 0 2.88 3.40 1.4/2.5 1.7/2.9 0 21 54 Encased Double Siphon
251+40.00 to 252+05.00 65 CML&C STEEL 24/18 0.1946 2.88 3.40 16.0/16.6 16.8/17.4 0 21 54 Encased Double Siphon
252+05.00 to 253+80.00 175 RCP 27 0.0056 2.88 3.40 4.5 4.7 1 21 54
253+80.00 to 255+00.00 120 RCP 27 0.0263 2.88 3.40 7.8 8.2 0 21 54
255+00.00 to 260+00.00 500 RCP 27 0.002 2.88 3.40 3.1 3.2 1 21 54
260+00.00 to 262+00.00 200 RCP 27 0.008 2.88 3.40 5.1 5.4 1 21 54
262+00.00 to 292+00.00 3000 RCP 27 0.002 2.88 3.40 3.1 3.2 5 21 54
292+00.00 to 296+95.00 495 RCP 27 0.0081 2.88 3.40 5.1 5.4 1 21 54
296+95.00 to 330+48.00 3353 RCP 27 0.002 2.88 3.40 3.1 3.2 7 21 54
330+48.00 to 337+72.28 724.28 RCP 27 0.0179 2.88 3.40 6.8 7.1 2 21 54
337+72.28 to 342+90.95 518.67 RCP 27 0.004 2.88 3.40 4.0 4.2 1 21 54 Station Equation
342+78.93 to 348+00.00 521.07 RCP 27 0.002 2.88 3.40 3.1 3.2 1 21 54 Station Equation
348+00.00 to 352+98.44 498.44 RCP 27 0.003 2.88 3.40 3.6 3.8 1 21 54
352+98.44 to 362+94.50 996.06 RCP 27 0.002 2.88 3.40 3.1 3.2 2 21 54
362+94.50 to 368+04.41 509.91 RCP 27 0.0036 2.88 3.40 3.8 4.0 1 21 54
368+04.41 to 371+94.50 390.09 RCP 27 0.0066 2.88 3.40 4.8 5.0 1 21 54
371+94.50 to 386+07.03 1412.53 RCP 27 0.0026 2.88 3.40 3.4 3.6 4 21 54
386+07.03 to 386+32.03 25 CML&C STEEL 24/18 -0.098 2.88 3.40 N/A N/A 0 21 54 Encased Double Siphon
386+32.03 to 386+62.03 30 CML&C STEEL 24/18 0 2.88 3.40 1.4/2.5 1.7/2.9 0 21 54 Encased Double Siphon
386+62.03 to 386+82.03 20 CML&C STEEL 24/18 0.1725 2.88 3.40 15.3/15.9 16.1/16.7 0 21 54 Encased Double Siphon
386+82.03 to 393+54.23 672.2 RCP 27 0.0086 2.88 3.40 5.3 5.5 4 21 54
393+54.23 to 403+14.24 960.01 RCP 27 0.0044 2.88 3.40 4.1 4.3 2 21 54
403+14.24 to 410+01.20 686.96 RCP 27 0.013 2.88 3.40 6.1 6.4 1 21 54
410+01.20 to 412+98.24 297.04 RCP 27 0.0064 2.88 3.40 4.7 5.0 1 21 54
412+98.24 to 416+20.36 322.12 RCP 27 0.0059 2.88 3.40 4.6 4.8 1 21 54
416+20.36 to 418+10.07 189.71 RCP 27 0.0116 2.88 3.40 5.8 6.1 2 21 54
Reach IV-B Continued Next Page
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-B - System Components

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

10+00.00 to 13+00.00 300 RCP 36 0.068 2.32 2.71 9.8 10.3 2 21 54
13+00.00 to 82+89.18 6989.18 RCP 36 0.0038 2.32 2.71 3.6 3.7 6 21 54
82+89.18 to 83+01.18 12 RCP 36 0.0042 2.32 2.71 3.7 3.9 0 21 54
83+01.18 to 92+95.21 994.03 RCP 36 0.0056 2.32 2.71 4.1 4.3 1 21 54
92+95.21 to 93+07.21 12 RCP 36 0.005 2.32 2.71 3.9 4.1 0 21 54
93+07.21 to 163+02.57 6995.36 RCP 36 0.0038 2.32 2.71 3.6 3.7 6 21 54
163+02.57 to 163+14.57 12 RCP 36 0.0075 2.32 2.71 4.5 4.8 0 21 54
163+14.57 to 172+56.92 942.35 RCP 36 0.00764 2.32 2.71 4.6 4.8 1 21 54
172+56.92 to 173+50.00 93.08 VCP 36 0.00517 2.32 2.71 4.0 4.2 0 21 54
173+50.00 to 182+37.75 887.75 VCP 36 0.0041 2.32 2.71 3.7 3.8 3 21 54
182+37.75 to 204+45.00 2207.25 VCP 36 0.0045 2.32 2.71 3.8 4.0 5 21 54 Sta Eqn 182+85 bk / 183+30.47
204+45.00 to 219+76.78 1531.76 VCP 36 0.0035 2.32 2.71 3.5 3.6 3 21 54
219+76.78 to 223+65 388.22 VCP 30 0.0045 2.32 2.71 3.9 4.1 1 21 54
223+65 to 225+39 174 VCP 30 0.0068 2.32 2.71 4.5 4.7 1 21 54
225+39 to 227+00 161.5 VCP 30 0.0045 2.32 2.71 3.9 4.1 2 21 54
5+17.00 to 5+40.00 23 PVC 36 0.413 2.32 2.71 18.5 19.3 2 6 69
5+40.00 to 7+80.00 240 PVC 36 0.022 2.32 2.71 6.6 6.9 1 6 69
7+80.00 to 8+00.00 20 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69
8+00.00 to 8+90.00 90 PVC 36 0.111 2.32 2.71 11.7 12.2 0 6 69 54" Steel casing Sta 8+05 to 8+90
8+90.00 to 21+50.00 1260 PVC 36 0.021 2.32 2.71 6.5 6.8 0 6 69 54" Steel casing Sta 8+90 to 12+10
21+50.00 to 22+80.00 130 PVC 36 0.072 2.32 2.71 10.0 10.5 0 6 69
22+80.00 to 23+70.00 90 PVC 36 0.017 2.32 2.71 6.1 6.3 0 6 69
23+70.00 to 24+10.00 40 PVC 36 0.035 2.32 2.71 7.8 8.2 1 6 69
24+10.00 to 28+05.00 395 PVC 36 0.003 2.32 2.71 3.3 3.4 1 6 69
28+05.00 to 31+13.00 308 PVC 36 0.017 2.32 2.71 6.1 6.3 1 6 69
31+13.00 to 31+20.00 7 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
31+20.00 to 31+75.00 55 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69 Full Flow Zone
31+75.00 to 31+81.00 6 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69 Full Flow Zone
31+81.00 to 31+95.30 14.3 PVC 36 0.034 2.32 2.71 7.7 8.1 1 6 69 Full Flow Zone
31+95.30 to 32+10.00 14.7 PVC 36 -0.035 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
32+10.00 to 32+70.00 60 PVC 36 -0.066 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
32+70.00 to 33+00.00 30 PVC 36 -0.033 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
33+00.00 to 33+80.00 80 PVC 36 -0.025 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
33+80.00 to 35+00.00 120 PVC 36 -0.001 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
35+00.00 to 38+40.00 340 PVC 36 0.001 2.32 2.71 2.2 2.3 0 6 69 Full Flow Zone
38+40.00 to 39+95.00 155 PVC 36 0.013 2.32 2.71 5.5 5.8 1 6 69 Full Flow Zone
39+95.00 to 40+05.08 10.08 PVC 36 0.004 2.32 2.71 3.6 3.8 0 6 69 Full Flow Zone
40+05.08 to 40+10.00 4.92 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
40+10.00 to 42+30.00 220 PVC 36 0.009 2.32 2.71 4.9 5.1 0 6 69 54" Steel Casing Sta 40+13 to 42+27; Full Flow Zone
42+30.00 to 42+35.00 5 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69 Full Flow Zone
42+35.00 to 45+70.00 335 PVC 36 0.0006 2.32 2.71 1.9 1.9 1 6 69 Full Flow Zone
45+70.00 to 45+72.80 2.8 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
45+72.80 to 45+95.00 22.2 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69 Full Flow Zone
45+95.00 to 45+98.00 3 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69 Full Flow Zone
45+95.00 to 47+46.00 151 PVC 36 0.002 2.32 2.71 2.9 3.0 1 6 69 Full Flow Zone
47+46.00 to 47+50.00 4 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69 Full Flow Zone
47+50.00 to 48+87.00 137 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69 54" Steel Casing 47+58 to 48+84; Full Flow Zone
48+87.00 to 48+95.00 8 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69 Full Flow Zone
48+95.00 to 52+30.40 335.4 PVC 36 0.0006 2.32 2.71 1.9 1.9 1 6 69
52+30.40 to 52+35.00 4.6 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69
52+35.00 to 52+55.00 20 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69
52+55.00 to 52+60.00 5 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69
52+60.00 to 53+25.00 65 PVC 36 0.007 2.32 2.71 4.4 4.6 1 6 69
53+25.00 to 53+29.60 4.6 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69
53+29.60 to 53+50.00 20.4 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69
Reach IV-B Continued Next Page

Current Flow Velocity (ft/sec)
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-B Continued

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

53+50.00 to 53+53.40 3.4 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69
53+53.40 to 55+50.00 196.6 PVC 36 0.001 2.32 2.71 2.2 2.3 1 6 69
55+50.00 to 55+55.60 5.6 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69
55+55.60 to 55+75.00 19.4 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69
55+75.00 to 55+81.00 6 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69
55+81.00 to 57+00.00 119 PVC 36 0.001 2.32 2.71 2.2 2.3 0 6 69
57+00.00 to 59+00.00 200 PVC 36 0.002 2.32 2.71 2.9 3.0 0 6 69
59+00.00 to 60+70.00 170 PVC 36 0.006 2.32 2.71 4.2 4.4 1 6 69
60+70.00 to 60+74.90 4.9 PVC 36 -1 2.32 2.71 N/A N/A 0 6 69
60+74.90 to 60+95.70 20.8 PVC 36 0 2.32 2.71 0.5 0.6 0 6 69
60+95.70 to 61+00.00 4.3 PVC 36 1 2.32 2.71 25.1 26.3 0 6 69
61+00.00 to 62+00.00 100 PVC 36 0.007 2.32 2.71 4.4 4.6 0 6 69
62+00.00 to 64+15.20 215.2 PVC 36 0.023 2.32 2.71 6.7 7.1 1 6 69
64+15.20 to 65+16.00 100.8 PVC 36 -0.006 2.32 2.71 N/A N/A 0 6 69
65+16.00 to 65+40.00 24 PVC 36 -0.054 2.32 2.71 N/A N/A 0 6 69
65+40.00 to 66+00.00 60 PVC 36 -0.016 2.32 2.71 N/A N/A 0 6 69
66+00.00 to 69+50.00 350 PVC 36 0.005 2.32 2.71 3.9 4.1 0 6 69
69+50.00 to 75+46.00 596 PVC 36 0.003 2.32 2.71 3.3 3.4 0 6 69
75+46.00 to 78+50.00 304 PVC 36 0.002 2.32 2.71 2.9 3.0 0 6 69
78+50.00 to 87+00.00 Information Missing
87+00.00 to 90+53.80 353.8 PVC 36 0.005 2.32 2.71 3.9 4.1 2 6 69
90+53.80 to 90+62.00 8.2 PVC 18 0 2.32 2.71 2.0 2.3 0 6 69
90+62.00 to 90+74.60 12.6 PVC 18 -1 2.32 2.71 N/A N/A 0 6 69
90+74.60 to 92+47.00 172.4 PVC 18 0 2.32 2.71 2.0 2.3 0 6 69 30" Steel  Casing Sta 90+80 to 92+42
92+47.00 to 92+47.00 16 PVC 18 Vert 2.32 2.71 N/A N/A 0 6 69 2 - 90 Degree bends forming a vertical drop
92+47.00 to 95+68.00 321 PVC 18 0.004 2.32 2.71 3.8 4.0 4 6 69
95+68.00 to 97+02.00 134 PVC 18 -0.006 2.32 2.71 N/A N/A 0 6 69 Sta Eqn 97+02.00 bk / 96+70.00 ahd
96+70.00 to 105+21.00 851 PVC 18 0.004 2.32 2.71 3.8 4.0 1 6 69 30" Steel  Casing Sta 97+50 to104+75
105+21.00 to 116+00.00 1079 PVC 18 0.003 2.32 2.71 3.4 3.6 2 6 69
116+00.00 to 119+50.00 350 PVC 18 0.008 2.32 2.71 5.0 5.2 0 6 69
119+50.00 to 120+80.00 130 PVC 18 0.007 2.32 2.71 4.7 4.9 0 6 69
120+80.00 to 123+62.30 282.3 PVC 18 0.005 2.32 2.71 4.2 4.3 1 6 69
123+62.30 to 123+70.00 7.7 PVC 18 -1 2.32 2.71 N/A N/A 0 6 69
123+70.00 to 124+30.00 60 PVC 18 0.0016 2.32 2.71 2.7 2.7 0 6 69
124+30.00 to 124+35.00 5 PVC 18 1 2.32 2.71 27.7 29.0 0 6 69
124+35.00 to 131+00.00 665 PVC 18 0.005 2.32 2.71 4.2 4.3 1 6 69
131+00.00 to 131+44.00 44 PVC 18 0.017 2.32 2.71 6.5 6.8 1 6 69
131+44.00 to 132+00.00 56 PVC 18 0.014 2.32 2.71 6.1 6.4 1 6 69
132+00.00 to 132+82.00 82 PVC 16 0.002 2.32 2.71 2.8 3.1 1 6 69
132+82.00 to 133+24.00 42 PVC 16 0.007 2.32 2.71 4.7 4.9 1 6 69 Sta Eqn 133+24 bk / 133+01.7 ahd
133+01.70 to 141+00.00 798.3 PVC 16 0.004 2.32 2.71 6.5 4.0 2 6 69
141+00.00 to 146+00.00 500 PVC 16 0.008 2.32 2.71 5.0 5.2 1 6 69
146+00.00 to 146+12.00 12 PVC 16 0.01 2.32 2.71 5.4 5.6 1 6 69
146+12.00 to 146+15.00 3 PVC 16 -1 2.32 2.71 N/A N/A 0 6 69
146+15.00 to 146+47.00 32 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
146+47.00 to 146+50.00 3 PVC 16 1 2.32 2.71 28.1 29.4 0 6 69
146+50.00 to 151+00.00 450 PVC 16 0.007 2.32 2.71 4.7 4.9 1 6 69
151+00.00 to 153+00.00 200 PVC 16 0.005 2.32 2.71 4.2 4.3 1 6 69
153+00.00 to 156+00.00 300 PVC 16 0.025 2.32 2.71 7.6 7.9 0 6 69
156+00.00 to 156+22.00 22 PVC 16 0.031 2.32 2.71 8.2 8.5 1 6 69
156+22.00 to 157+05.70 83.7 PVC 16 0.007 2.32 2.71 4.7 4.9 1 6 69
157+05.70 to 161+00.00 394.3 PVC 16 0.007 2.32 2.71 4.7 4.9 1 6 69
161+00.00 to 164+10.00 310 PVC 16 0.006 2.32 2.71 4.5 4.6 1 6 69
164+10.00 to 164+16.70 6.7 PVC 16 0.006 2.32 2.71 4.5 4.6 0 6 69
164+16.70 to 164+20.00 3.3 PVC 16 -1 2.32 2.71 N/A N/A 0 6 69
Reach IV-B  Continued Next Page
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-B Continued

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

164+20.00 to 164+50.00 30 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
164+50.00 to 164+53.00 3 PVC 16 1 2.32 2.71 28.1 29.4 0 6 69
164+53.00 to 169+60.00 507 PVC 16 0.002 2.32 2.71 2.8 3.1 1 6 69
169+60.00 to 174+50.00 490 PVC 16 0.004 2.32 2.71 3.8 3.9 1 6 69
174+50.00 to 176+00.00 150 PVC 16 0.005 2.32 2.71 4.2 4.3 0 6 69
176+00.00 to 178+00.00 200 PVC 16 0.008 2.32 2.71 5.0 5.2 1 6 69
178+00.00 to 182+00.00 400 PVC 16 0.011 2.32 2.71 5.6 5.8 1 6 69
182+00.00 to 186+25.00 425 PVC 16 0.002 2.32 2.71 2.8 3.1 0 6 69
186+25.00 to 187+50.00 125 PVC 16 0.008 2.32 2.71 5.0 5.2 1 6 69
187+50.00 to 191+00.00 350 PVC 16 0.008 2.32 2.71 5.0 5.2 1 6 69
191+00.00 to 196+00.00 500 PVC 16 -0.008 2.32 2.71 N/A N/A 0 6 69
196+00.00 to 206+00.00 1000 PVC 16 0.002 2.32 2.71 2.8 3.1 0 6 69
206+00.00 to 208+00.00 200 PVC 16 0.005 2.32 2.71 4.2 4.3 1 6 69
208+00.00 to 213+16.00 516 PVC 16 -0.003 2.32 2.71 N/A N/A 0 6 69
213+16.00 to 213+20.00 4 PVC 16 -0.75 2.32 2.71 N/A N/A 0 6 69
213+20.00 to 213+46.00 26 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
213+46.00 to 213+50.00 4 PVC 16 0.75 2.32 2.71 25.4 26.6 0 6 69
213+50.00 to 214+00.00 50 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
214+00.00 to 215+94.00 194 PVC 16 0.008 2.32 2.71 5.0 5.2 0 6 69
215+94.00 to 217+10.00 116 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
217+10.00 to 217+50.00 50 PVC 16 0.055 2.32 2.71 10.1 10.5 1 6 69
217+50.00 to 218+50.00 100 PVC 16 0.005 2.32 2.71 4.2 4.3 0 6 69
218+50.00 to 221+20.00 270 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
221+20.00 to 221+70.00 50 PVC 16 0.04 2.32 2.71 9.0 9.4 0 6 69
221+70.00 to 222+30.00 60 PVC 16 0.016 2.32 2.71 6.4 6.7 0 6 69
222+30.00 to 225+50.00 320 PVC 16 0.032 2.32 2.71 8.3 8.6 0 6 69
225+50.00 to 225+98.00 48 PVC 16 0.008 2.32 2.71 5.0 5.2 0 6 69
225+98.00 to 226+50.00 52 PVC 16 0.003 2.32 2.71 3.4 3.4 0 6 69
226+50.00 to 227+40.00 90 PVC 16 -0.002 2.32 2.71 N/A N/A 1 6 69
227+40.00 to 229+00.00 160 PVC 16 -0.012 2.32 2.71 N/A N/A 0 6 69
229+00.00 to 230+00.00 100 PVC 16 -0.01 2.32 2.71 N/A N/A 0 6 69
230+00.00 to 233+00.00 300 PVC 16 0.003 2.32 2.71 3.4 3.4 0 6 69
233+00.00 to 236.50.00 350 PVC 16 0.002 2.32 2.71 2.8 3.1 0 6 69
236+50.00 to 246.50.00 1000 PVC 16 0.004 2.32 2.71 3.8 3.9 0 6 69
246+50.00 to 255+00.00 850 PVC 16 0.001 2.32 2.71 2.7 3.1 0 6 69
255+00.00 to 256+50.00 150 PVC 16 0.006 2.32 2.71 4.5 4.6 0 6 69
256+50.00 to 265+00.00 850 PVC 16 0.003 2.32 2.71 3.4 3.4 1 6 69
265+00.00 to 267+17.00 217 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
267+17.00 to 273+75.00 658 PVC 16 -0.007 2.32 2.71 N/A N/A 0 6 69
273+75.00 to 274+76.30 101.3 PVC 16 0.015 2.32 2.71 6.3 6.5 0 6 69
274+76.30 to 275+96.30 120 PVC 16 0.044 2.32 2.71 9.3 9.7 0 6 69
275+96.30 to 276+21.30 25 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
276+21.30 to 279+20.00 298.7 PVC 16 -0.018 2.32 2.71 N/A N/A 0 6 69
279+20.00 to 280+08.8 88.8 PVC 16 0.018 2.32 2.71 6.7 7.0 0 6 69
280+08.8 to 280+15.00 6.5 PVC 16 1 2.32 2.71 28.1 29.4 0 6 69
280+15.00 to 281+20.9 105.9 PVC 16 0.027 2.32 2.71 7.8 8.1 0 6 69
281+20.90 to 290+00.00 879.1 PVC 16 0.003 2.32 2.71 3.4 3.4 0 6 69
290+00.00 to 308+10.00 1810 PVC 16 0.005 2.32 2.71 4.2 4.3 0 6 69
308+10.00 to 308+20.00 10 PVC 16 0 2.32 2.71 2.6 3.0 1 6 69
308+20.00 to 308+22.7 2.7 PVC 16 1 2.32 2.71 28.1 29.4 0 6 69
308+22.7 to 308+80.00 57.3 PVC 16 0 2.32 2.71 2.6 3.0 0 6 69
308+80.00 to 308+83.00 3 PVC 16 0.986 2.32 2.71 28.0 29.3 0 6 69
308+83.00 to 310+00.00 117 PVC 16 0.004 2.32 2.71 3.8 3.9 0 6 69
310+00.00 to 314+00.00 400 PVC 16 0.004 2.32 2.71 3.8 3.9 1 6 69
Reach IV-B Continued Next Page
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-B Continued 

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

314+00.00 to 319+00.00 500 PVC 16 0.004 2.32 2.71 3.8 3.9 1 6 69
319+00.00 to 324+00.00 500 PVC 16 0.004 2.32 2.71 3.8 3.9 1 6 69
324+00.00 to 327+10.00 310 PVC 16 0.004 2.32 2.71 3.8 3.9 1 6 69
327+10.00 to 332+78.70 578.7 PVC 16 0.008 2.323 2.70795 4.97 5.16 1 6 69

Reach IV-D -  Consistent with Prior "Contaminators"

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

Contract No.1
10+00.00 to 25+51.95 1551.95 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 3 12 63
25+51.95 to 26+33.25 81.3 RCP (PVC Lined) 42 N/A 2.08 2.51 - - 0 12 63 Vertical Curve
26+33.25 to 30+27.00 393.75 RCP (PVC Lined) 42 0 2.08 2.51 0.3 0.4 0 12 63 60" steel casing with grout
30+27.00 to 31+72.34 145.34 RCP (PVC Lined) 42 N/A 2.08 2.51 - - 1 12 63 Vertical Curve
31+72.34 to39+60.67 788.33 RCP (PVC Lined) 42 0.0056 2.08 2.51 3.9 4.1 1 12 63
39+60.67 to 49+11.14 950.47 RCP (PVC Lined) 42 0.0068 2.08 2.51 4.2 4.4 1 12 63
49+11.14 to 65+74.00 1662.86 RCP (PVC Lined) 42 0.0076 2.08 2.51 4.3 4.6 2 12 63
65+74.00 to 76+40.34 1066.34 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 2 12 63
76+40.34 to 77+38.87 98.53 RCP (PVC Lined) 42 0.0024 2.08 2.51 2.9 3.1 1 12 63

Contract No. 2
10+55.58 to 23+33.30 1277.72 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 2 12 63
23+33.30 to 25+85.53 252.23 RCP (PVC Lined) 42 0.06 2.08 2.51 8.9 9.4 1 12 63
25+85.53 to 50+49.00 2463.447 RCP (PVC Lined) 42 0.0024 2.08 2.51 2.9 3.1 3 12 63
50+49.00 to 50+91.45 42.45 RCP (PVC Lined) 42 N/A 2.08 2.51 - - 1 12 63 Shallow Siphon
50+91.45 to 53+94.28 302.83 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 1 12 63
53+94.28 to 64+73.33 1079.05 RCP (PVC Lined) 42 0.0064 2.08 2.51 4.1 4.3 1 12 63
64+73.33 to 90+50.29 2576.96 RCP (PVC Lined) 42 0.0068 2.08 2.51 4.2 4.4 2 12 63
90+50.29 to 158+00.88 6750.59 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 8 12 63
158+00.88 to 158+75.85 74.97 RCP (PVC Lined) 42 N/A 2.08 2.51 - - 1 12 63 Vertical Curve
158+75.85 to 161+19.85 244 RCP (PVC Lined) 42 0 2.08 2.51 0.3 0.4 1 12 63
161+19.85 to 162+02.85 83 RCP (PVC Lined) 42 N/A 2.08 2.51 - - 1 12 63 Vertical Curve
161+02.85 to 272+06.72 11103.87 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.2 8 12 63
272+06.72 to 291+62.31 1955.59 RCP (PVC Lined) 42 0.0035 2.08 2.51 3.3 3.5 2 12 63

Contract No. 3
10+00.00 to 11+07.62 107.62 VCP 42 0.0056 2.08 2.51 3.9 4.1 1 12 63
11+07.62 to 24+16.00 1308.38 VCP 42 0.0044 2.08 2.51 3.6 3.8 1 12 63
24+16.00 to 61+89.00 3773 VCP 42 0.0072 2.08 2.51 4.3 4.5 4 12 63
61+89.00 to 110+70.65 4881.65 VCP 42 0.0068 2.08 2.51 4.2 4.4 4 12 63
110+70.65 to 111+25.40 54.75 VCP 42 0.0125 2.08 2.51 5.2 5.5 1 12 63
10+82.37 to 63+22.00 5239.63 VCP 42 0.002 2.08 2.51 2.7 2.9 7 12 63 Steel casing from 34+63.87 to 38+64.22
63+22.00 to 102+43.81 3921.81 VCP 42 0.0036 2.08 2.51 3.3 3.5 4 12 63
102+43.81 to 102+82.12 38.31 VCP 42 N/A 2.08 2.51 - - 0 12 63 Vertical Curve
102+82.12 to 103+42.12 60 VCP 42 0 2.08 2.51 0.3 0.4 0 12 63 Steel Casing
103+42.12 to 104+40.00 97.88 VCP 42 N/A 2.08 2.51 - - 1 12 63 Vertical Curve
104+40.00 to 120+21.00 1581 VCP 42 0.001 2.08 2.51 2.1 2.2 2 12 63
Reach IV-D Continued Next Page
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-D - Consistent with Prior "Contaminators" Continued

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

Contract No. 4
120+32.87 to 181+08.29 6075.42 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.3 9 9 66
181+08.29 to 181+79.79 71.5 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 0 9 66 Vertical Curve
181+79.79 to 183+33.53 153.74 RCP (PVC Lined) 39 0 2.08 2.51 0.4 0.5 0 9 66 Steel Casing
183+33.53 to 184+07.03 73.5 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 1 9 66 Vertical Curve
184+07.03 to 206+86.44 2279.41 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.3 2 9 66
206+86.44 to 212+43.16 556.72 RCP (PVC Lined) 39 0.0012 2.08 2.51 2.3 2.4 1 9 66 Steel Casig from 208+20 to 211+10; Sta Eqn 212+43.16 bk / 212+47.78 ahd
212+47.78 to 244+00.00 3152.22 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.3 3 9 66
244+00.00 to 244+65.50 65.5 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 1 9 66 Shallow Siphon
244+65.50 to 250+64.51 599.01 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.3 1 9 66
250+64.51 to 251+50.00 85.49 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 0 9 66 Vertical Curve
251+50.00 to 252+20.00 70 RCP (PVC Lined) 39 0 2.08 2.51 0.4 0.5 0 9 66 Steel Casing
252+220.00 to 252+84.56 64.56 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 1 9 66 Vertical Curve
252+84.56 to 280+00.00 2715.44 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.3 2 9 66

Contract No. 5
280+00.00 to 290+00.0 1000 RCP (PVC Lined) 39 0.02143 2.08 2.51 6.3 6.7 0 9 66
290+00.00 to 291+10.70 110.7 RCP (PVC Lined) 39 0.01805 2.08 2.51 5.9 6.3 1 9 66
291+10.70 to 304+55.18 1344.48 RCP (PVC Lined) 39 0.004 2.08 2.51 3.5 3.7 1 9 66
304+55.18 to 317+70.13 1314.95 RCP (PVC Lined) 39 0.0054 2.08 2.51 3.9 4.1 1 9 66 Steel Casing 307+60 to 308+20
317+70.13 to 326+52.30 882.17 RCP (PVC Lined) 39 0.0096 2.08 2.51 4.8 5.0 1 9 66
326+52.30 to 327+22.30 70 RCP (PVC Lined) 39 N/A 2.08 2.51 - - 1 9 66 Shallow Siphon
327+22.30 to 342+82.37 1560.07 RCP (PVC Lined) 39 0.0125 2.08 2.51 5.2 5.5 2 9 66 Sta Eqn 342+82.37 bk / 9+92.72 ahd
9+92.72 to 18+00.00 807.28 RCP (PVC Lined) 39 0.0175 2.08 2.51 5.9 6.2 1 9 66 Sta Eqn 342+82.37 bk / 9+92.72 ahd; Steel Casing 11+40 to 11+80
18+00.00 to 26+00.00 800 RCP (PVC Lined) 39 0.016 2.08 2.51 5.7 6.0 1 9 66
26+00.00 to 34+00.00 800 RCP (PVC Lined) 39 0.012 2.08 2.51 5.1 5.4 1 9 66
34+00.00 to 42+20.00 820 RCP (PVC Lined) 39 0.006 2.08 2.51 4.0 4.3 1 9 66 Steel Casing 38+40 to 38+70
42+20.00 to 49+00.84 680.84 RCP (PVC Lined) 39 0.0115 2.08 2.51 5.1 5.4 1 9 66 Steel Casing 44+55 to 44+80
49+00.84 to 50+50.96 150.12 RCP (PVC Lined) 39 0.008 2.08 2.51 4.5 4.7 1 9 66
50+50.96 to 65+00.00 1449.04 RCP (PVC Lined) 39 0.00231 2.08 2.51 2.9 3.0 2 9 66 Steel Casing 53+70 to 54+30, 55+85 to 56+25 and 59+78 to 61+22

Contract No. 6A
10+66.14 to 31+72.63 2106.49 HDPE 48 0.00231 2.08 2.51 2.8 3.0 2 9 66 Mission Tunnel 12+00 to 31+67

Contract No. 6B
31+72.63 to 34+91.91 319.28 VCP 39 0.0013 2.08 2.51 2.4 2.5 1 9 66 Steel Casing 31+90 to 32+35
34+91.91 to 105+79.95 10801.66 VCP 39 0.001 2.08 2.51 2.1 2.3 13 9 66 Steel Casing 5+00 to 9+20,23+50 to 23+80, 105+11.74 to 105+75.53; Sta Eqn 

35+90.41 bk / 12+99.29 ahd, 17+87.28 bk / 3+71.78 ahd, 105+79.95 bk / 10+00 
ahd

10+00.00 to 26+95.70 1695.7 VCP 39 0.001 2.08 2.51 2.1 2.3 2 9 66
10+00.00 to 13+95.82 395.82 VCP 39 0.001 2.08 2.51 2.1 2.3 1 9 66 Steel Casing 10+45 to 11+25
10+00.00 to 48+01.21 3801.21 VCP 39 0.001 2.08 2.51 2.1 2.3 6 9 66
10+00.00 to 15+95.06 595.06 VCP 39 0.001 2.08 2.51 2.1 2.3 1 9 66
10+00.00 to 22+43.24 1243.24 VCP 39 0.001 2.08 2.51 2.1 2.3 2 9 66 Steel Casing 21+60 to 22+00

Contract No. 7
26+95.00 to 55+99.68 2904.68 VCP 39 0.0009 2.08 2.51 2.1 2.2 3 10 65
55+94.00 to 65+40.00 946 VCP 39 0.0011 2.08 2.51 2.2 2.3 1 10 65
Reach IV-E Continued Next Page
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Table 1-2 
Upper SARI System Components

Section 1
Upper SARI Preliminary Phycisal and Operational Assessment

Reach IV-E - System Components

Stationing Length (ft) Pipe Material
Diameter 
(inches) Slope Low High Low High

Manholes 
(number)

Age (years) Estimated Remaining 
Life (years) Notes

65+40.00 to 108+53.74 4313.74 VCP 36 0.001 5 10 65 Steel Casing 92+05 to 93+05
16+00.00 to 17+65.00 165 RCPP 36 -0.0022 N/A N/A 0 8 67
17+65.00 to 24+45.75 680.75 RCPP 36 -0.0022 N/A N/A 1 8 67 Sta Eqn 24+45.75 bk / 24+75.88 ahd
24+75.88 to 26+60.00 184.12 RCPP 36 -0.0901 N/A N/A 0 8 67 Sta Eqn 24+45.75 bk / 24+75.88 ahd
26+60.00 to 33+50.00 690 RCPP 36 -0.0024 N/A N/A 0 8 67
33+50.00 to 42+10.00 860 RCPP 36 -0.0049 N/A N/A 1 8 67
42+10.00 to 52+00.00 990 RCPP 36 0.0078 1 8 67 Sta 42+15 begin RIX Facility
52+00.00 to 63+67.33 1167.33 RCPP 36 0.0069 1 8 67
63+67.33 to 65+45.00 177.67 RCPP 36 -0.0563 N/A N/A 0 8 67
65+45.00 to 69+00.00 355 RCPP 36 -0.0042 N/A N/A 0 8 67
69+00.00 to 72+92.54 392.54 RCPP 36 -0.0258 N/A N/A 1 8 67 Conveyance System Structure
72+92.54 to 75+22.06 229.52 RCPP 36 0.0047 1 8 67
75+22.06 to 79+00.00 377.94 RCPP 36 0.0041 0 8 67 Sta 77+00 limit of RIX facility
79+00.00 to 82+00.00 300 RCPP 36 0.0133 1 8 67
82+00.00 to 91+00.00 900 RCPP 36 0.0094 1 8 67
91+00.00 to 93+35.00 235 RCPP 36 0.0109 0 8 67
93+35.00 to 94+35.00 100 RCPP 36 0 0 8 67
93+35.00 to 102+00.00 865 RCPP 36 0.0123 1 8 67
102+00.00 to 122+00.00 2000 RCPP 36 0.005 2 8 67
122+00.00 to 131+00.00 900 RCPP 36 0.0023 1 8 67 Connection Structure; Sta Eqn 130+00 bk / 130+07.45 ahd
131+00.00 to 141+00.00 1000 RCPP 36 0.0017 2 8 67
141+00.00 to 152+21.00 1121 RCPP 36 0.0012 1 8 67
152+21.00 to 158+80.00 659 RCPP 36 0.0013 0 8 67
158+80.00 to 161+90.00 310 Jacked RCPP 36 0.0013 1 8 67
161+90.00 to 179+40.00 1750 RCPP 36 0.0013 2 8 67 54" Steel Casing Sta 175+67 to 179+00
179+40.00 to 198+68.00 1928 RCPP 36 0.0039 2 8 67
198+68.00 to 215+50.00 1682 RCPP 36 0.0059 1 8 67 54" Steel Casing Sta 198+85 to 199+60
215+50.00 to 223+04.00 754 RCPP 36 0.0007 1 8 67 54" Steel Casing Sta 215+40 to 215+80
223+04.00 to 225+00.00 196 RCPP 36 0.005 1 8 67
225+00.00 to 258+00.00 3300 RCPP 36 0.0053 3 8 67
258+00.00 to 262+87.32 487.32 RCPP 36 0.0028 0 8 67 Sta Eqn 262+87.32 bk / 275+00 ahd
275+00.00 to 275+70.00 70 RCPP 36 0.0028 0 8 67 Sta Eqn 262+87.32 bk / 275+00 ahd
275+70.00 to 278+70.00 300 Jacked RCPP 36 0.0028 0 8 67
278+70.00 to 279+50.00 80 RCPP 36 0.0028 1 8 67
279+50.00 to 290+55.00 1105 RCPP 36 0.003 1 8 67
290+55.00 to 302+31.12 1176.12 RCPP 36 0.003 2 8 67 54" Steel Casing 290+55 to 291+75 &298+60 to 302+20; Drop Manhole
302+31.12 to 306+08.00 376.88 Jacked RCPP 36 0.0011 1 8 67 Drop Manhole
306+08.00 to 327+00.00 2092 RCPP 36 0.0007 1 8 67 54" Steel Casing 308+58 to 309+68
327+00.00 to 337+93.00 1093 RCPP 36 0.0007 2 8 67
337+93.00 to 339+80.00 187 RCPP 36 0.003 1 8 67
339+80.00 to 348+37.00 857 RCPP 36 0.003 1 8 67 54" Steel Casing Sta 339+80 to 348+10; Drop Manhole
348+37.00 to 357+55.00 918 RCPP 36 0.004 1 8 67
357+55.00 to 360+50.00 295 RCPP 36 0.0042 0 8 67
360+50.00 to 363+00.00 250 RCPP 36 0.0042 0 8 67
363+00.00 to 371+11.30 811.3 RCPP 36 0.0042 2 8 67

Current Flow Velocity (ft/sec)
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As described in more detail later in this section a large part of the system is not 
manually cleaned due to access constraints, current cleaning equipment limitations, 
and cost consideration.  In addition, the last television inspection of the system was 
conducted over 12 years ago.  Due to the unavailability of direct operational 
experience on the majority of the system, and absence of recent inspection data, this 
preliminary assessment may not be accurate.  Televising or digital scanning must be 
conducted in order to validate the findings of this preliminary assessment. 
 
Table 1-2 also provides an inventory of the number of manholes per each reach.  
There are a total of approximately 230 manholes associated with Reaches IV, IV-A, IV-
B, IV-D, and IV-E.    Since the as-built or contract drawings indicate that the manholes 
are all PVC lined, it is assumed that manhole life is equivalent to the life of its 
associated pipeline.   
 
1.4.2 Slopes and Cleaning Velocity 
Flow velocities for Reaches IV, IV-A, IV-B, IV-D, and IV-E were calculated at every 
location where slope varies between pipeline stations.  Current Year 2001 flow 
assumptions indicated in Section 1.2.2 were used in the calculations.  The entire 
system flows by gravity and the majority of the pipelines flow partially full.  Inverted 
siphons throughout the system, and segments of the recently relocated Reach IV-B 
pipeline flow full under low pressure.  Flow velocity is an important assessment 
parameter.  Problems can occur if the velocities are too low or too high.  Velocities of 
at least 2 feet per second are desired to clean the line and eliminate settling of solids.  
Solids and slime accumulation reduces capacity, creates an environment that 
promotes sulfide production and potential corrosion problems, and requires 
additional cleaning time and cost.  Flow velocities greater than 10 feet per second can 
accelerate abrasion of certain pipeline materials and coatings, and may cause 
splashing at directional changes that increase the potential for release of odors.   
 
As shown on Table 1-2, velocities at both low and high flow periods generally appear 
to provide cleaning velocities within acceptable ranges for proper system operation.  
 
Since Reach V is a recently constructed pipeline, it is not included in the preliminary 
condition assessment, and is therefore not included in Table 1-2.  However, a 
preliminary description of Reach V is included herein to provide a complete ‘picture’ 
of the current system.  
 
Reach V was designed as a pressure pipeline, is approximately 23 miles long, and is 
intended to convey brine.  A pigging station is included as part of the Reach V 
facilities to enable pipeline cleaning when necessary.  Typically, pigging operations 
are performed when system pressure increases to a point where buildup of materials 
in the pipeline is evident.  Since there are no anticipated dischargers other than brine 
producers, virtually all of solids should remain in solution.  Even though the flow 
velocities are expected to be very low during the early years of system operation, 
solids accumulation should not be significant.  Therefore, it is anticipated that pigging 
of the line should be infrequent.  When pigging is performed, it is very important that 
the pig be equipped with a locating device.  The locating device would enable 
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operations staff to find the pig if it becomes lodged at some location within the 23 
mile line.   
 
A key operational consideration for Reach V will be the maintenance of air pressure 
and vacuum release valves throughout the system.  According to SAWPA staff, Reach 
V includes 53 air pressure and vacuum release valves.  These valves must remain 
fully functional in order to avoid the accumulation of air pockets at high points in the 
system that increase system pressure and reduce system capacity.     
 
1.4.3 Odor and Corrosion Potential 
1.4.3.1 Odor Potential 
Based on interviews with O&M staff, odor problems previously existed along certain 
segments of Reaches IV, IVA, and IVB.  Approximately ten years ago a consultant was 
hired to assess the system and identify locations for the performance of sulfide 
testing.  Since that time, sulfide monitoring has been conducted on a regular basis.  
Initially the tests were conducted weekly.  Testing frequency was reduced to monthly 
once the chronic problem areas were localized.  As flows in the line increased in 
recent years, the odor problems appear to have been eliminated.  The results of the 
velocity assessment described in Section 1.4.2 support the assumption that an 
appropriate flushing velocity now exists to minimize the potential for odor 
generation. 
 
1.4.3.2 Corrosion Potential 
The majority of upstream reach pipeline materials, PVC lined RCP and RCPP; VCP, 
PVC, and HDPE, are resistant to corrosion.  However, problems could occur during 
manufacturing and installation of PVC lined RCP and RCPP that could breach the 
integrity of linings.  Without recent inspection data, it is not possible to determine if 
corrosion problems exist in the PVC lined RCP and RCPP segments.  
 
Exterior corrosion of RCP, RCPP, and CMLC steel pipelines due to the presence of 
chloride ions is an important condition assessment consideration.  If the concentration 
of chloride ions in the soil range from 150 to 500 parts per million (ppm), there is 
possible corrosion.  If the concentration is 500 to 1,200 ppm there is probable 
corrosion.  Information regarding the corrosion potential of the soil along the 
upstream reaches is not available.  Therefore, this factor was not considered in this 
preliminary assessment.  Additional research into geotechnical conditions should be 
conducted in order to determine corrosion potential along the upstream reaches. 
 
Siphons located along Reach IV-A are constructed of CMLC steel pipe.  CMLC steel 
pipe is susceptible to internal corrosion from chlorides under certain conditions.  
When the cement mortar lining is wet and oxygen is present, chlorides are able to 
migrate toward the steel and corrosion occurs.  If the pipeline is flowing full, the 
corrosion potential is minimal since there is not enough oxygen present to support the 
cathodic reaction.  If the pipeline is not flowing full, there is a possibility of corrosion 
with chloride concentrations as low as 700 parts per million (ppm).  When the 
pipeline is full, it should be able to accommodate high TDE levels (up to 20,000 ppm) 
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without corrosion.  Since the siphons should be continuously full, the potential for 
corrosion is assumed to be low. 
 
In Reach IV there is approximately 1,600 feet of 60 year old, 60-inch pipeline located 
under the Prado Dam.  There is also approximately 2,500 feet of 52-year-old 60-inch 
diameter reinforced concrete pipe immediately downstream of the 60-year-old steel 
section.  According to record drawings, the 60-inch pipelines were lined during 
construction of the Reach IV project.  Specific information regarding the coatings and 
linings for these 60-inch segments is unavailable.  Since the 60-inch RCP and steel 
pipelines originally conveyed groundwater, it is assumed that corrosion problems did 
not exist prior to connection to the SARI system.  If a coal tar epoxy coating was 
properly applied on the steel line during the Reach IV construction, corrosion could 
be minimal.  If a cement mortar coating was used there could be significant corrosion.  
Televised inspection of the 60-inch segments should be conducted as soon as possible 
to adequately determine the condition.   
 
1.4.4 O&M Program 
1.4.4.1 Current O&M Program Description and Information Needs 
Reaches IV, IV-B, IV-D, IV-E, and approximately half of IV-A are operated and 
maintained by the Western Municipal Water District (WMWD).  The upstream half of 
Reach IV-A is operated by Inland Empire Utilities Agency (IEUA).  A copy of 
WMWD’s SARI Line Reach Cleaning Yearly Schedule for 2001/2002, and the 
associated Siphon and Flume Cleaning Schedule is included as Appendix A to this 
section.   
 
In addition to maintaining the upstream reaches, WMWD is also responsible for 
maintaining SARI laterals.  The laterals connect dischargers to the SARI system and 
consist of pipelines ranging in length from 100 feet to 13,000 feet.  Appendix B 
provides WMWD’s yearly SARI line lateral leaning schedule.  The schedule provides 
a listing of the laterals and their lengths.  The total length of the laterals is 
approximately 26,000 feet.  It should be noted that operation and maintenance of 8,500 
feet of the 13,000 foot Temescal Desalter to Temescal Wash lateral is considered part 
of the WMWD system and is not part of SAWPA’s O&M program.  (Evaluation of the 
laterals is not part of this preliminary condition assessment.)   
 
The configuration of several reaches in the upstream SARI system include long 
distances between manholes.  In many cases, the distances exceed 900 feet.  Based 
upon cost considerations, and anticipated cleaning velocities, long distances between 
manholes was not an unusual design practice in the past.  The typical assumption was 
that the system would be “cleaned” by maintaining appropriate flow velocities in the 
pipeline, and manual cleaning would not be required.  In addition to limiting the 
ability to proactively maintain the system, the “long distance between manholes” 
approach also eliminate the system condition intelligence that is typically obtained 
during manual cleaning operations.  Cleaning operations often provide valuable 
information that may indicate the presence of joint movement, cracks, sags, 
lining/coating problems, or other factors that may impact system integrity. 
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Only 25,000 feet, or approximately 10% of Reaches IV, IV-A, IV-B, IV-D, and IV-E are 
currently included in the annual cleaning program.  It is estimated that 50% of the 
system could be cleaned with existing equipment.  New equipment has also recently 
been purchased that could enable approximately 60 to 70% of the system to be 
cleaned.  However, in addition to the limitations caused by distance between 
manholes, several other segments currently are not cleaned due to constraints that 
add time and cost to the cleaning operation.  These constraints include special 
manholes that are sealed immediately above the flow as well as at the top of the 
manhole, and manholes that are seasonally submerged and require dewatering in 
order to enter the manhole.  It is understood that these manholes would qualify as 
“confined spaces”, which would require additional labor to maintain.  In lieu of 
increasing the labor required to provide additional cleaning, the current approach is 
to rely on the flow in the pipelines to provide the required cleaning velocities to 
adequately maintain the system.  However, there is no inspection program in place to 
confirm the effectiveness of this approach.  
 
Twelve years ago the upstream reaches in place at the time (Reaches IV, IV-A and IV-
B) were televised.  The video from that effort is no longer available.  According to 
O&M staff, the video indicated that the general condition of the system was good, and 
that no significant problems with the current facilities were identified.  Though it is 
encouraging that there were no apparent problems identified at that time, more recent 
inspection is needed to accurately assess the current condition of the system.  It is 
very possible that the condition of these reaches could have changed in 12 years.   
 
Televising of the system is required to determine the effectiveness of the current 
maintenance approach, in addition to confirming system integrity.  Recommendations 
for televising and associated costs are presented later in this section.   
 
In addition to a lack of television inspection data, there is very limited historical 
inspection data.  The 25,000 feet of SARI line currently described in the cleaning 
program in Attachment A is cleaned on an annual basis.   Maintenance and inspection 
records should be maintained and assessed in order to determine if annual cleaning of 
each segment is actually required.  If annual maintenance is not needed, resources 
could be allocated to other segments of the system.  Based on discussions with 
WMWD staff, it is understood that, in the past year, more emphasis has been placed 
on record management.  Currently, field operations crews are required to complete 
inspection reports and work orders that are filed in hard copy format at WMWD.  In 
the future, this information can be used to assess the effectiveness, productivity, and 
prioritization of the cleaning program.  A computerized maintenance 
management/information management system is currently not used.   Suggestions 
for information management improvements are discussed later in this section. 
 
1.4.4.2 Current O&M Staffing 
Currently, there are 3 field operations staff assigned to the total WMWD system.  The 
total WMWD system includes March Air Force Base, west Riverside, and the SARI 
Reaches IV, half of IV-A, IV-B, and IV-D.  One person is assigned 100% of the time to 
the SARI system.  The total equivalent staff dedicated to cleaning the SARI system 
alone is approximately 1.5 persons.   Additional labor is also periodically pulled from 
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WMWD’s construction crew to assist in SARI system cleaning operations, on an as 
needed basis.   
 
The staff assigned to the SARI system maintains approximately 25,000 feet of SARI 
line, approximately 26,000 ft of laterals, and 27 siphons and flumes.   In addition, once 
per week a man-day is required for manual meter reading.  According to the cleaning 
schedule in Attachment A, a total of 522 hours/year are budgeted for the sewer 
cleaning operations and 344 hours/year for lateral cleaning.  Considering a 3 person 
cleaning crew, the average length of sewer line cleaned would be approximately 1,200 
feet/day, and the average length of laterals cleaned would be approximately 1,800 
feet/day. 
 
Per our prior experience, routine maintenance for a similar system (larger diameter 
sewer lines) would primarily focus on periodic flushing which typically would 
require a two-person crew who could clean approximately 2,000 feet/day.   Except for 
unusual high maintenance areas, a typical similar system would require cleaning the 
entire system no more frequently than every five years.  Confined spaces, traffic 
control, or other issues associated with the SARI line could warrant a larger crew.  It 
appears that the production associated with the laterals, are within the range of 
typical systems.  The production for the SARI segments appears lower than expected.  
According to O&M staff, the relatively low production is due to the fact that several 
moves are required between pipeline segments and the complexities associated with 
obtaining water for the vactor trucks at various locations.  
 
The current O&M program also includes weekly visual inspection of the complete 
alignment, and inspection of the complete alignment immediately following a 
significant rain event.  The importance of this practice is discussed later in this section 
under surface scour and washout potential.   
 
Maintaining access to each of the reaches and keeping the easements clear is also a 
critical O&M function.  A large portion of Reaches IV, IV-A, and IV-B are located in 
native conditions within environmentally sensitive areas.  Currently, a contractor is 
hired annually to spray the entire length of the affected reaches to control the growth 
of vegetation.  O&M staff must also coordinate with the proper regulatory authorities 
within sensitive areas prior to spraying.  Throughout the year, O&M staff provide 
periodic clearing of overhanging limbs and other potential access obstructions.   
 
The fact that metering stations are located throughout the system is a very positive 
feature.  According to O&M staff, historic meter readings indicate that the system 
does not have problems with infiltration and inflow.  O&M staff also noted that meter 
readings have never indicated any outflow.  However, this does not provide any 
insights regarding the current integrity of the system and potential life expectancy.  In 
addition, this assumes that the current meters are routinely calibrated for accuracy. 
 
1.4.4.3 O&M Staff Identified Hot Spots 
In general, the O&M staff indicated that the system they maintain appears to be in 
good condition.  The following “hot spots” were the only known problem areas 
identified by the O&M staff: 
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1. Euclid Siphon  
The Euclid Siphon is located on Reach IV- A.  The problem identified was a potential 
hydraulic issue and not a physical condition issue.  O&M staff expressed concern that 
if both RIX and Chino chose to discharge bypass flows at the same time, the siphon 
may not be able to handle the volume.   Historically, water elevations in the upstream 
side of the siphon have come close to the surface of the upstream manhole under 
certain high flow conditions.   

 
Additional analysis of the logistics associated with the discharge of current and future 
system users needs to be conducted to determine the maximum flows the system 
could experience.  A hydraulic analysis could then be conducted that defines the 
capabilities of the system, and the potential for surcharge during certain discharge 
scenarios.  At that point, it could be determined if system improvements are required, 
or if agreements with the dischargers that limit discharge capacities at certain times 
could avoid system overload.  (The assessment of potential existing and future user 
dynamics, and associated hydraulic impacts on the system is beyond the scope of this 
preliminary condition assessment.)   

 
2. Schleisman Road Siphon 
As shown in Figure 1-6, the Schleisman Road Siphon is located on Reach IV-D.  
Grease currently collects in the upstream manhole of this siphon, thus requiring the 
manhole to be cleaned at least once per month.  In addition, the design of the siphon 
precludes cleaning of the entire length of the siphon.   
 

This is a single barrel 42-inch siphon 
located within a steel casing.  As a 
minimum, televising of this siphon is 
recommended in order to determine its 
condition.  Continued regular cleaning 
is mandatory to ensure that this single 
barrel siphon does not plug with grease 
and other debris.  The addition of a 
parallel siphon of similar or smaller 
diameter may be deemed appropriate 
following additional inspection.   

 
The parallel siphon could be used in emergencies or during routine maintenance 
when the primary siphon becomes unavailable.  A preliminary cost estimate for a 
parallel siphon is provided later in this section for planning purposes.  If additional 
inspection indicates no problems with the current siphon, it may be more cost 
effective to continue regular cleaning in lieu of constructing additional facilities.  
During field visits to the site, it was also noticed that the current conditions are 
creating a corrosive environment in the upstream manhole.  The integrity of the lined 
portion of the manhole appears sound.  However, as shown in Figure 1-7, the unlined 
concrete at the top of the manhole showed signs of deterioration.  A detailed manhole 
inspection is recommended later in this section to better define the integrity of each 
manhole in the system and an appropriate repair program. 

Figure 1-6
Schleisman Road Siphon
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Figure 1-8
Several Locations Along the SARI Line

Are Bisected by Natural Drainage

3. Corona Wastewater Treatment Plant (WWTP) Outfall Line Crossing Reach 
IV-B 
According to O&M staff, the Corona WWTP recently installed a 42-inch diameter 
outfall line that crosses less than one foot above Reach IV-B.   O&M staff intend to 

televise the segment of Reach IV-B 
under the Corona outfall line in order to 
see if there is any apparent damage 
caused by the weight of the line or 
construction of the line.  It is not known 
if any provisions for protection of the 
SARI line were included in the design 
and construction of the outfall line. 
 
4. Flooded Segments Of Reach IV-B 
Approximately 3,000 feet of Reach IV-B 
immediately upstream of the Prado 
Dam cannot be accessed throughout the 
year due to periodic flooding.  Though 

the flooded segments to be relocated are planned as part of the Prado Dam expansion, 
they will still be flooded and inaccessible.  Cleaning will have to rely on proper design 
and flow characteristics for flushing.  Video inspection can be used more frequently in 
this area to determine whether solids accumulation is a problem.  If necessary, it may 
be possible to coordinate with future dischargers to periodically increase flow for 
flushing purposes. 
 
1.4.5 Surface Scour and Washout Potential 
As shown in Figure 1-8, several segments of Reaches IV, IV-A, and IV-B are located in 
native terrain and are bisected by natural drainage features.  Typically, it appears that 
segments crossing natural drainage features are protected by concrete cover or other 
features as shown in Figure 1-9, and/or are buried to minimize the potential for 

surface scour and exposure.  The 
current O&M program includes weekly 
visual inspection of the complete 
alignment, and inspection of the 
complete alignment, again,  
immediately following a significant 
rain event.  Based upon these 
inspections, the O&M staff identify 
chronic washout areas and monitor 
these areas closely to ensure that 

surface scour does not advance to the 
point where significant washout 
potential could occur.  According to 

O&M staff, to date there have not been any significant scour problems that posed a 
threat to the integrity of the system.  Any localized surface erosion has been 
mitigated, where necessary.  

 

Figure 1-7
Manhole Deterioration Above the Lining
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Figure 1-9
Surface Scour Protection

Therefore, as long as regular inspections are conducted and improvements 
are implemented when necessary to mitigate localized problem areas, it 
does not appear that replacement or relocation of large components of the 
upstream reaches of the SARI line would be required to avoid scour 
potential.   

 
1.4.6 Prado Dam Modification 
Impact on Reach IV-A  
and IV-B 
In addition to the burden of saturated 
backfill, segments of Reach IV-A must 
seasonally bare the burden of surface water 
upstream of Prado Dam.   Approximately 
3,000 feet of Reach IV-B is continuously 
burdened by surface water.  As part of the 
pending Prado Dam expansion, the existing 
3,000 feet of Reach IV-B is planned to be 
relocated beginning at Station 10+00 and 
ending at station 39+70.  The relocated section will continue to be inaccessible due to 
submergence.  In addition to the presence of surface water under normal and seasonal 
conditions, Reach IV-A and Reach IV-B must be designed to accommodate anticipated 
increases in water surface elevation during flood conditions.   

 
SAWPA staff provided excerpts from the September 1994 Water Control Manual for 
the Prado Dam and Reservoir prepared by the U.S. Army Corps of Engineers Los 
Angeles District, that provide anticipated water surface elevations during flood 
conditions.  The Water Control Manual defines Probable Maximum Flood (PMF) and 
Standard Project Flood (SPF) conditions.  PMF is the flood that can be expected from 
the most severe combination of meteorological and hydrologic conditions reasonably 
possible in the region (the entire drainage area above Prado Dam).  PMF is the upper 
limit of flood potential for a drainage area.  SPF represents the flood that would result 
in the most severe combination of meteorological and hydrologic conditions 
reasonably characteristic of the geographical area.  According to the Water Control 
Manual, “The SPF is normally larger than any past recorded flood in the area and 
would be exceeded in magnitude only on rare occasions.  The SPF, therefore 
constitutes a standard for design or redesign that would provide a high degree of 
flood protection”.  The Water Control Manual further states that the SPF maximum 
water surface elevation would be 554.59 feet.  Therefore, the “standard for design” 
water surface elevation is 554.59 feet.   At this elevation the water surface will 
surcharge the spillway by 11.59 feet.  The water surface elevation at PMF would be 
570.3 feet, which is 4.3 feet above the top of the dam. 

 
According to notes included on the record drawings for Reaches IV-A and IV-B, both 
pipelines were designed to accommodate an SPF water surface elevation of 563 feet.  
No actual design calculations are available.  Assuming the integrity of the existing 
pipelines are sound, and the pipelines were designed, manufactured, and installed in 
accordance with requirements to accommodate an SPF of 563 feet, the existing 
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Figure 1-10
Above-ground view of Flow Meter Station S-01

pipeline should exceed the “standard for design” SPF elevation of 554.59 established 
in the Water Control Manual. 
 
1.5 Flow Metering 
1.5.1 Evaluation of Flow Meter S-01  
Meter station S-01 is a key flow meter located at the downstream terminus of Reach 
IV.  Figure 1-10 provides an above-ground view of station S-01. Meter readings for 
station S-01 indicates the total flows upstream of the Orange County Sanitation 
District (OCSD) boundary.  The station is operated and maintained by OCSD staff.  
The OCSD designation for this meter is IS-04290.  Station S-01 was originally designed 
with a flume as the primary flow-measuring device.  A 42-inch pipeline is located 
upstream and downstream of the flow meter structure.  The station was modified to 
accommodate installation of a 12-inch magnetic flow meter, which was added to the 
station.  Under normal operations, all flows are typically routed through the magnetic 
flow meter. 
 

Current low and peak flows through 
this meter are estimated at 
approximately 5.2 and 6.8 mgd.  
Current low and maximum velocities 
are approximately 10.0 and 13.5 feet 
per second. 
 
The magnetic meter nameplate 
indicates that it is a Fisher Model 
10D1435U, Serial No. 7602A5501U1, 
with a polyurethane liner.  This model 
was discontinued in 1993.  
Manufacturer’s catalog information is 

provided in Appendix C.  According to the catalog information, “full scale flow can be 
any value between flow ranges equivalent to 1 to 31 ft/second “ It should be noted that 
typical design standards limit flow velocities between 1 and 10 ft/second.   Though the 
theoretical capability of the meter is 31 ft/second, CDM would not recommend 
velocities significantly greater than 10 ft/second.  Based upon both criteria, it appears 
that the meter should be able to accommodate current flow velocities.  The catalog 
information does not provide installation recommendations. Typical design standard 
recommend 5 to 10 diameters of straight pipe upstream of the meter and 2 to 3 
diameters downstream.  Therefore at least 5 feet of straight pipeline upstream and 2 
feet downstream would be required for station S-01.  There was no as-built 
information available on this station. Figure 1-11 provides a photo of flow meter S-01 
and associated piping.  As seen in the photo, reducers and valves are located 
immediately upstream and downstream of the meter.    This type of configuration 
could be creating flow dynamics that influence the accuracy of the meter.  Due to the 
configuration of the meter layout, it is not possible to determine whether the meter is 
performing properly.  No flow calibration information was available.  It is 
recommended that SAWPA request copies of the most recent calibration result for 
review.  True flow calibration could involve dye test calibration, which would be 
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Figure 1-12
Above-ground view of Flow Metering Station S-05

Figure 1-11
Flow Meter S-01 and Piping

required to determine whether the meter is performing accurately.   Following 
calibration, it can be determined whether the system can provide reliable and 
repeatable meter readings, or if improvements are required.  SAWPA should also 
obtain copies of as-builts and other related meter equipment data for its permanent 
records. 
 

Since the installation of the 12-inch 
meter, during peak flow events O&M 
staff have witnessed surcharging of 
piping and manholes immediately 
upstream of meter station S-01.  Though 
overflows have apparently not yet 
occurred, O&M staff report that the 
amount of freeboard remaining in the 
upstream manholes is minimal.  This 
situation is similar to the earlier 

discussion regarding the Euclid Siphon.  
Additional analysis of the logistics 
associated with the discharge of current 

and future system users needs to be conducted to determine the maximum flows the 
system could experience.  A hydraulic analysis could then be conducted that defines 
the capabilities of the system, and the potential for surcharge during certain discharge 
scenarios.  At that point, it could be determined if system improvements are required, 
or if agreements with the dischargers that limit discharge capacities at certain times 
could avoid system overload.  (The assessment of potential existing and future user 
dynamics, and associated hydraulic impacts on the system is beyond the scope of this 
preliminary condition assessment.)   
 
1.5.2 Evaluation of Flow Meter S-05 
Meter station S-05, is a Parshall flume type meter located along Reach IV-A, on El 
Prado Road, in a rectangular concrete vault under manhole no. 19, station 262 +00.   

Figure 1-12 provides an above-ground 
view of station S-05.  Figure 1-13 is a 
photo of the flume, which was installed 
as a temporary 6-inch flume nested in a 
permanent 12-inch flume.  Meter S-05 is 
used to monitor flows from IEUA.  It is 
operated and maintained by IEUA staff.  
Several hundred feet of straight 27-inch 
pipeline, at a slope of 0.002, lay 
upstream of the meter vault.  Two 
hundred feet of straight 27-inch pipeline 
lay downstream of the meter vault at a 
slope of 0.008, before the downstream 
pipeline slope decreases to 0.002.   
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Figure 1-13
Meter Station S-05 Flume

The flume was constructed in 1981.  Current low and peak flows through station S-05 
are both estimated at 0.9 mgd.  The actual flume manufacturer is unknown.  Based 
upon standard Parshall flume design, a 6-inch flume is accurate for flows between 0.04 

mgd and 2.5 mgd.  A 12-inch Parshall 
flume is accurate for flows between 0.8 
mgd and 10.4 mgd.  From field 
inspection, it appeared that the 6-inch 
nested flume was removed.  It also 
appeared that new depth sensing and 
transmitting equipment was installed. 
If the 6-inch nested flume is removed, 
the current flow would be very close to 
the low end of the recommended flow 

rate for a 12-inch Parshall flume. 
Assuming the meter station was 
constructed in accordance with the 

record drawings, it appears that the flume generally meets typical accepted design 
practices.    
 

With the absence of actual equipment specifications, based upon typical performance 
parameters, it can be assumed from the preliminary assessment that the existing flume 
is sized and configured to provide reasonably accurate flow measurement.  No 
calibration information was available.  Therefore, it cannot be determined whether the 
depth sensing and related flow transmitter equipment is calibrated properly.  It is 
recommended that SAWPA request copies of the most recent calibration result for 
review.  It is recommended that monthly calibration be conducted to confirm accuracy.  
Once confidence in meter accuracy is established, future calibrations should continue 
on at least a quarterly basis.  
 
1.5.3 Automatic Collection of Flow Metering Data 
As shown in Figure 1-14, there are 25 flow meters located throughout the upstream 
reaches of the SARI system.  Currently, O&M staff manually read each meter at least 
once per week.  This activity takes one person an entire day to complete.  Therefore, a 
conceptual cost for automating the meter reading process should be included in the 
rate impact analysis.  Detailed information on each of the meter locations was not 
available.  It is understood that the majority of the meters are located in remote areas 
and do not have access to power or phone lines.   
 

Where power is not available, battery-powered installations with solar panels would 
be required.  Without solar panels, O&M staff would have to recharge and replace 
batteries on a weekly basis.  This would not be a practical solution.  With solar panels, 
battery replacement would be required annually. 
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Meter
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S-01. . . . . . . . Orange County

S-05. . . . . . . . Chino Basin

S-12. . . . . . . . Green River/Corona

S-13A . . . . . . Cheese Factory

S-13B . . . . . . Corona/Cheese Plant

S-20. . . . . . . . CEP

S-21. . . . . . . . JCSD/Cleveland

S-22. . . . . . . . Arlington Desalter (no meter)

S-23. . . . . . . . JCSD/Wineville

S-24. . . . . . . . JCSD/Hamner

S-25. . . . . . . . Green River Golf Course

S-26. . . . . . . . CIW

S-28. . . . . . . . JCSD/Etiwanda

S-29. . . . . . . . Rubidoux

S-30. . . . . . . . Rialto/no meter on line

S-31. . . . . . . . Rix’s San Bernardino T.P.

S-32. . . . . . . . Temescal Desalter

S-33. . . . . . . . Hi Country

S-34. . . . . . . . Chino Desalter

S-36. . . . . . . . JCSD/Chandler

S-37. . . . . . . . Kasbergen Dairy

S-38. . . . . . . . Lynhart

S-101. . . . . . . Stringfellow

4D-97-1 . . . . . Chino Pond

IEUASPOIS. . Loyola
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For the purpose of this study, a cost estimate was developed for an automatic meter 
reading system.  It is assumed that every meter location does not have nearby power, 
and would require battery installations with solar panels.  It was also assumed that 
new sensing and transmission equipment would be required to collect and 
automatically transmit the required signals.   The estimated installation cost is 
presented in Table 1-3. 
 

Table 1-3 
Preliminary Cost For Flow Meter Reading Automation 

Item Unit Cost 
Equipment  
Flow Transmitter and Associated Hardware $4,000 
Remote Terminal Unit (RTU) $2,500 
Solar Panel and Batteries $1,500 
Subtotal Equipment Per Site $8,000 
Installation (including miscellaneous site work) $10,000 Note this does not include 

improvements required for site security.  
Installed Cost Per Site $18,000 
Subtotal Installation Cost for 25 sites $450,000 
User Computer, Hardware, and Software $5,000 
Total Installation Cost* $455,000 
*Excluding engineering, construction management, and training costs 

 
Table 1-3 does not include engineering, construction management, or training costs.  
Where power is available, installation cost per site could be reduced by approximately 
$2,500 per site.  Assuming a rough unit cost of $10 per foot for connection to available 
power, the solar panel option becomes more viable from a capital cost perspective at 
distances greater than 250 feet.  However, provision of power from greater distances 
may be more desirable from a long-term perspective due to the elimination of battery 
maintenance.   
 
The results presented in this section are based upon very limited information 
regarding the system meters and meter locations.  A more detailed analysis is 
required to better define actual instrumentation and control system needs. It is 
important to note that, as part of future detailed analysis, a radio path survey may 
need to be conducted to determine whether specific radio equipment can function 
appropriately. 
 
1.6 Operation and Maintenance Program 
Recommendations 
Based upon preliminary review of available information, and system O&M staff 
interviews, it appears that the system is generally well maintained considering the 
inherent O&M constraints associated with the system.  However, the data currently 
available does not provide sufficient information to accurately determine overall 
system conditions.  Available background information is very limited.  The actual 
condition of nearly 90 percent of the system is unknown since inspections have not 
been conducted for over 12 years.  In addition, television inspection of newer reaches 
was not required following construction.   
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Figure 1-15
Sealed manhole cover on Reach IV-B

1.6.1 Pipeline Inspection 
Due to the materials of construction and age of the system, it is probable that the 
majority of the system is in good condition.  However, either televised inspection or 
inspection by digital scanning is needed to define actual system condition and the 
effectiveness of the current O&M program.  Televising is recommended at this time 
since it is a more cost effective solution that should provide the needed information.  
The cost to televise reaches IV, IV-A, IV-B, IV-D and IV-E would be approximately 
$750,000.    Since a large portion of the system is relatively new, a phased inspection 
approach could be implemented that would focus first on the older sections, and 
areas that currently are not being cleaned.  Reach IV should be the first to be televised.   
The condition of the 60-inch segments must be defined in order to estimate the 
remaining life and appropriate rehabilitation method.   The areas not currently being 
cleaned would be the next priority.  Prioritization of the older segments, and 
segments that would present the most risk if failure were to occur should be 
conducted.  It is recommended that a program be established where in the entire 
system would be televised (and cleaned) within a five-year period.  The five-year 
cycle should be repeated until there is sufficient performance documentation 
available to reduce the inspection cycle.  It is probable that more frequent inspections 
will be required in localized areas once potential areas of higher concern are 
identified. Televising the system will provide the information needed to focus 
resources where they are most needed, and to add resources for line cleaning if 
necessary. 
 
The new TVRI line is a new 23 mile force main with no manholes.  CCTV would not 
be appropriate for this line. O&M staff will need to monitor differential pressure in 
the system overtime, and pig the line when necessary.   
 
1.6.2 Manhole Inspection 
As shown in Figures 1-15 and 1-16, there are a variety of manhole types throughout 
the system.  Manholes are located in remote areas in native environments, some are 
sealed and submerged, and others are located in roadways.  Currently, there is no 
formal manhole inspection program.  Thus, the majority of the manholes are not 
inspected on a routine basis.  Typically, manhole inspections should occur at least 

once every one to five years.  
Inspections should be more frequent 
for manholes subject to vehicle traffic.   
Though the existing manholes are 
lined, it is possible that damage during 
manufacturing, installation, or normal 
operation and maintenance could 
impact their integrity.  Portions of the 
manholes, such as the grade ring 
shown in Figure 1-7, may not be lined 
or coated, and could be experiencing 

corrosion.  Manholes may also settle at a 
different rate than the connected sewer.  
This could cause cracking at joints.  
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Figure 1-16
Unsealed manhole cover requiring mortar

repair outside manhole ring

From our limited field inspection, it appeared that the covers and frames were 
generally in good condition.  However more detailed inspection is required to 
determine if enhanced maintenance, or repairs are needed.  When located in streets, 
manholes are subject to the vibrations and loads of vehicle traffic.  One crack in a 
manhole ring weakens the rest of the ring, which could cause sudden failure under 
vehicle load. 
 
In general the objective of a general 
manhole inspection would determine the 
proper elevations or grades around the lid, 
be sure the lid is not buried, and examine 
structural integrity (look for cracks) and 
functional capacity.  The following 
summarizes key items that could be 
included in an overall manhole inspection 
program:  

 Accessibility 

 Proper drainage from the cover 

 Cracks or breaks in the wall or bottom 

 Infiltration 

 Joint security 

 Grease accumulations 

 Debris accumulation 

 Design or construction flaws in the invert that cause turbulence 

 Grout bed of frame 

 Corrosion 

 Cracks in manhole ring.   

 Warped or misfit lid--- no rattle or rock 

 Ring clean and seated properly 

When the manhole is lined, it may not be possible to see cracks or leakage.  However, 
signs, such as “bubbling” of the lining, may be an indication that these conditions are 
present behind the liner.  
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An initial manhole inspection program could be cost effectively included as part of 
the television inspection program.  The objective should be to obtain first hand 
understanding of the condition of each manhole, to properly document the findings 
for ease of future reference, and establish a repair program to address any problems 
identified during the inspection. 
 
1.6.3 Easement and Access Maintenance 
Maintenance of clear access to the system is a critical component of any O&M 
program.  Since a large portion of the SARI line is located in sensitive native 
surroundings, access maintenance must be well coordinated and documented.  As 
described earlier, the alignment is sprayed annually to control the growth of 
vegetation, and O&M staff keep the easements clear with as-needed trimming 
program.  The entire alignment is inspected once per week to ensure clear access.  A 
paint marking system is used in the field to locate manhole covers.  It appears that the 
access maintenance program is effective.   However, there are no system atlas maps 
available that would simplify location of the manholes.  Currently, O&M staff use a 
combination of as-builts, contract drawings, and marked-up Thomas Guides to locate 
facilities in the field.  Simplified atlas maps with clear instructions for locating 
manholes in the field are recommended.   Should an emergency situation occur and 
key individuals with field knowledge may not be available; thus, it may be difficult 
for an emergency repair crew to locate the facilities in the field. 
 
1.6.4 Lateral Operation and Maintenance 
Though the laterals are routinely maintained, it is understood that historic records 
regarding the effectiveness of the cleaning program are limited.  It is also understood 
that recent focus on records management should result in better documentation and 
information retrieval, as needed to address current O&M strategies and make 
adjustments as appropriate.  Each of the recommendations provided for the SARI 
lines and manholes applies to the laterals.  Video inspection should also be provided 
for the laterals to determine system condition and resource allocation requirements.  
If not currently practiced, the recommended manhole inspections and documentation 
should also be conducted. 
 
1.6.5 Meter Operation and Maintenance 
Other than the information contained on as-built or contract drawings, there is no 
information available on the flow metering stations.  Manufacturer’s recommended 
operation and maintenance requirements, physical layouts, and general operating 
descriptions need to be compiled for each meter station for ease of access and 
reference.  In addition, all meter calibration records need to be filed in a central 
location.   
 
Currently, each of the flume sites are cleaned on a regular basis.   However, the 
current calibration program is unknown.  It is recommended that each flume site be 
calibrated monthly in order to develop the information needed to establish confidence 
in the accuracy of the meter.  The actual calibration does not require much time.  
However, due to confined space issues, this activity must be scheduled to 
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accommodate the required labor.  The frequency could be reduced to quarterly once 
accuracy is established. 
 
As described in Section 1.5.1, it is recommended that a dye calibration of the magnetic 
flow meter S-01 be conducted.  The one-time dye testing is necessary to determine 
actual flow calibration.  Calibration of the electronics could then be conducted 
quarterly to ensure that settings have not changed. 
 
1.6.6 Information Management  
Table 1-4 provides a summary of the information needed to efficiently and cost 
effectively manage the SARI system, and the current status of the information 
management program. 
 
As described earlier, and as shown in Table 1-4, there currently is limited or no 
information available for many components of the system, and the information is not 
currently filed in or managed from a central location.  Earlier in this section, 
recommendations were made for the gathering of required information.  The 
following provides recommendations that could improve information management: 
 
 A computerized system O&M manual could be prepared that would document 

established O&M practices and the rationale associated with such practices. This 
could include pipelines, meters, manholes, easement maintenance, and other 
related system components. The manual could include a basic inventory of system 
components, and serve as the centralized location for manufacturer’s 
recommendations and other important background information.  Such a manual 
could also include emergency response procedures.  

 A computerized maintenance management system (CMMS) could be developed to 
facilitate collection and management of information.  Spreadsheets are currently 
being used to schedule maintenance activities.  Hardcopy reports and work orders 
are filed following routine cleaning operations.  In order to realize the value from 
the recommended television inspections, manhole inspections, meter calibrations, 
and increased sewer cleaning activities described earlier, SAWPA must be able to 
maintain the information in a manner that enables the user to quickly locate the 
data and use it effectively.  Software selection could be based on the relatively low 
complexity of the SARI system and its specific O&M needs.  A variety of CMMS 
type programs are available.  WMWD currently uses a program called “Jetstream” 
for water operations.  Jetstream also has a wastewater module.  Basic wastewater 
collection system CMMS software such as MP2 or the smaller Maintainit Pro by 
Data Stream are available.   More sophisticated systems are expandable and can 
accommodate a wide range of information management needs.  Hansen 
Information Technologies is one of the most widely used systems.  In addition to 
the basic Sewer Module, there is a Mobile Solutions Module that enables O&M staff 
to enter data in the field, a video interface that enables the storage of video from 
televised inspections, and budget and planning module that can be used for future 
budget development.  The software costs for such a system are based upon number 
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of users.  The following summarizes the software cost for various Hansen products 
per user: 

 
- Sewer Module  $ 4,000 
- Mobile Solutions $ 2,500 
- Budget and Planning  $ 7,500 

 - Video Interface $12,000 
 
 It is also possible to have different numbers of users per module.  Since the basic 
sewer module provides many basic budget and planning tools, it is not expected that 
a budget and planning module would necessarily be required for the SARI system. 
 
It is important to note that the software is the lowest cost component when 
considering implementation of a CMMS.  Cost also must include system 
implementation, including data conversion, system set-up, and training.  This could 
cost $200,000 or more, depending upon the availability and format of information and 
complexity of the system. 
 
If a Hansen system is considered, it should be noted that users have expressed 
concerns regarding unexpected costs for system upgrades and data conversion.  The 
Hansen system recently converted from a DOS-based to a Windows-based format, 
which should help minimize future upgrade costs. 
   
1.6.7 Inspection Options and Costs 
Two potential inspection options include closed circuit television (CCTV) inspection 
and digital scanning.  The cost for CCTV inspection is approximately $1 to $2 per foot 
for pipelines equal to or less than 24-inches in diameter, and $2 to $3 per foot for 
pipelines greater than 24 inches in diameter.  The actual cost is, however, primarily 
dependent upon ease of manhole access and traffic control requirements.  Remote 
areas are typically the most costly due to relatively difficult manhole access.   
 
CCTV technology has improved significantly over the past several years. Current 
technology can readily accommodate the SARI system, including the 60-inch lines.  As 
pipeline diameter increases, the ability to adequately illuminate the interior surface of 
the pipeline diminishes. However, a 60-inch pipeline is within the limits of current 
technology.  It is recommended that CCTV inspections deliver products in a digital 
format in order to provide flexibility and to interface with CMMS, and other 
programs. 
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Table 1-4 

SARI System Information Management Status 
 Pipelines Manholes Meters Laterals Easement Maintenance
1. Basic Inventory  C C C P P 

      
a. Required data availability 

(Detailed descriptions as-
builts, manufacturer’s 
data, geotechnical 
information) 

P P N P P 

b. Condition assessment 
(changes over time) 

P P N N P 

2. Current Physical 
Condition: 

c. Remaining life estimate P P N N NA 
       

a.    Formalized O&M 
procedures 

P P U P P 

b.    Ability to monitor progress 
& assess effectiveness 
(maintenance 
management system) 

N-L N-L U P P 

c.    Future inspection & O&M 
strategies 

P L-P U P P 

3. O&M Tools & 
Protocol’s 

d. Information maintenance 
system 

N-P N-P U P P 

       
a. Comprehensive Itemized 

O&M Program 
N-P N-P U P P-C 4. O&M Budget 

Controls 
b. Tools for tracking cost & 

associated value 
N-P N-P U P P 

 
Key:   
U  = Unknown 
N   = None 
L   = Very limited identified 
P   = Partial – additional recommended 
C  = Complete 
NA  = Not applicable 
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Another potential inspection option would be through digital scanning.  The cost for 
digital scanning is currently higher than the cost for CCTV inspection.  Digital 
scanning typically costs approximately $2.50 per foot for pipelines equal to or less 
than 24-inches in diameter, and $3.50 per foot for pipelines greater than 24 inches in 
diameter.  Digital scanning can accommodate pipelines up to 48-inches in diameter.  
In addition to forward-looking views, similar to CCTV inspection, digital scanning 
also provides a 360-degree scan of the sidewall.  Inclination and meander of the pipe 
are measured at the same time.  This would provide horizontal and vertical deflection 
information for the entire length of the pipeline.   
 
Due to the material of construction and relatively young age of the system, cost 
estimates presented in the following section assumes unit costs for CCTV.  As specific 
segments of the system are identified for inspections in the future, it is suggested that 
both CCTV and digital scanning be considered. It is also anticipated that the cost for 
digital scanning could decrease as its use becomes more common. 
 
1.7 Cost Summary For Inclusion In Rate Impact 
Assessment 
1.7.1 Preliminary Estimated Asset Value 
It is probable that rehabilitation will be the most cost effective method for extending 
the life of the upper reaches in the future.  However, the estimated replacement cost is 
provided for long-term planning.  Table 1-5 provides preliminary replacement cost 
estimates for each reach of the Upper Sari system.  The total construction costs for 
upper SARI replacement is estimated at $135,000,000.   
 

Table 1-5 
Preliminary Replacement Cost Estimate 
Reach Replacement (Construction*) 

Cost 
IV $10,000,000 
IV-A $16,500,000 
IV-B $18,500,000 
IV-D $53,000,000 
IV-E $17,000,000 
V $20,000,000 
Total $135,000,000 
* The replacement cost estimates are for construction only and do not include 
 associated project costs including engineering, construction management, 
 permitting or SAWPA legal and administrative costs. 

 
1.7.2 Short and Long-Term Improvement Program 
Short-term is defined as O&M and capital improvements required within the next five 
years.  The following items have been identified as candidates for potential short term 
funding: 
 

1. Television Inspection or Digital Scanning of Each Upper Reach; 
 
2. For the purpose of this section, it is assumed that inspection of the 60-inch 

segments of Reach IV will indicate that rehabilitation will be required;  
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3. Depending upon inspection results, the installation of a parallel Schleisman 

Road siphon may be necessary;   
 

4. Flow meter reading automation improvements; 
 

5. Initial CMMS implementation;  
 

6. Other unexpected improvements identified following the inspection 
 
Planning level estimates of probable construction costs were established for short 
term (within the next 5 years) improvements identified during the preliminary 
condition assessment.  Table 1-6 summarizes the planning level costs.  Estimated 
project costs including engineering, construction management, permitting, SAWPA 
legal, and administrative costs are also provided. Project costs were assumed to be 25 
percent of construction costs.  
 

Table 1-6 
Planning Level Capital Cost Estimates 

Short Term (First 5 year) Improvements 
Improvement Construction Costs Project Costs Total Capital Cost 

TV Inspection $      750,000 $   188,000 $   938,000 
Rehab 60-inch Pipeline $   2,800,000 $   700,000 $3,500,000 
Parallel Schleisman 
Siphon 

$      750,000 $   187,000 $   937,000 

Flow Meter Automation $      500,000 $   125,000 $   625,000 
Initial CMMS $      200,000 $     50,000 $   250,000 
Other unexpected Cost $   1,000,000 $   250,000 $1,250,000 
Total $   6,000,000 $1,500,000 $7,500,000 
 
If the inspections confirm that the preliminary remaining life estimates previously 
presented in Table 1-2 are reasonable, significant long-term replacement costs may 
not be required for many years.  However, planning for these replacement costs must 
be considered in the rate structure analysis as described in Section 4.   
 
Costs for routine operation and maintenance, including routine manhole repair, meter 
calibration, and easement maintenance, is not included herein. These items will be 
considered in the rate study assessment described in Section 4. 
 
1.7.3 Summary of Other Findings and Recommendations 
In addition to the O&M and capital improvements described in Section 1.7.2, the 
following summarizes other findings and recommendations identified in this section. 
 
 There is no documentation summarizing basic system information and O&M 

practices for the SARI pipelines, manholes, meters, access easements, or other 
appurtenant equipment or facilities.  A computerized O&M manual is 
recommended in order to compile basic background and procedural information, 
such as cleaning practices, manufacturer’s data for meters, meter calibration 
methods, confined space procedures, emergency response procedures, and other 
basic system O&M practices.  Altas maps, specifications, geotechnical information, 
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and other pertinent system information described in the following paragraphs 
could be linked to the computerized O&M manual for ease of reference.  The 
recommended Computerized Maintenance Management System identified in 
Section 1.7.2 and described earlier in this section would relate directly to the O&M 
manual and provide the dynamic information management tool needed to 
implement and track O&M progress and effectiveness. 

 Currently, O&M staff use as-builts, contract drawings, and marked-up Thomas 
Guides to provide descriptions of existing facilities and to locate facilities in the 
field.  It is currently difficult to locate basic system descriptive information. All of 
the drawings are not located in one location. Some of the “as-built” documents 
show alternative construction materials and pipeline diameters and do not specify 
what was actually constructed.  It is recommended that system atlas maps be 
developed that provide accurate information regarding the complete SARI system.  
The information should be formatted to allow clear understanding of system 
components and their locations.  The information should enable any O&M staff 
member to readily locate facilities in the field in an emergency.  The maps would 
also enable accurate in-house assessments of system needs.  This would save time 
and minimize potential for future errors. The atlas maps could be developed 
independently, or as part of SAWPA’s Geographic Information System (GIS) 
system. 

 There are no specifications available for many of the SARI pipeline construction 
projects.  SAWPA should locate copies of specifications for each of its projects and 
maintain a central library for future reference.   

 Geotechnical reports prepared as part of various SARI pipeline construction 
projects are not available.  This information should be located and maintained in a 
central location for future reference.  Following location of the geotechnical 
information, additional assessment of corrosion potential along the pipeline 
alignment should be conducted.  If the original information cannot be located, new 
geotechnical assessment should be conducted to identify chloride ion 
concentrations, groundwater elevations, and other information needed to define 
corrosion potential. 

 There currently is no system-wide manhole inspection program.  A manhole 
inspection program should be developed that provides a schedule for inspection of 
each manhole in the system.  This program should be coordinated with the 
television inspection program. 

 Other than information contained on as-built or contract drawings for some of the 
flume type meters, there is no information available on any of flow meters.   Meter 
as-built drawings and manufacturer’s information should be compiled and 
included in an O&M manual. In addition, there is no information available 
regarding calibration programs or calibration results.  A flow meter O&M program 
needs to be defined.   As a minimum, it is recommended that the flume stations be 
calibrated on a monthly basis until confidence in meter accuracy is established and 
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the frequency can be reduced.  Flow meter S-01 and other magnetic meters need to 
be dye test calibrated in order to determine the true flow measurement accuracy of 
the magnetic meter.  A detailed flow meter O&M program could be included as 
part of an overall system O&M manual.  Copies of all calibration records should 
also be kept in a centralized location. 

 Meter station S-01 contains reducers and valves immediately upstream and 
downstream of the meter.  This configuration could negatively impact the accuracy 
of the meter.  Following calibration, the metering station may require modifications 
to produce accurate meter readings throughout the entire range of projected flows. 

 The conceptual meter automation program described in this section is based on 
several assumptions.  More detailed analysis, including a radio path survey, is 
required in order to determine actual requirements.   

 Additional analysis of the logistics associated with the discharge of current and 
future system users needs to be conducted to determine the maximum flows the 
system could experience.  A hydraulic analysis could then be conducted that 
defines the capabilities of the system, and the potential for surcharging during 
certain discharge scenarios.  This would provide the information needed to address 
questions regarding the hydraulic capacity at certain points in the system such as 
the Euclid siphon and the manhole upstream of metering station S-01. 

 Televising the Schleisman Road Siphon is recommended in order to determine 
whether the siphon is being adequately cleaned or if there is a potential for 
blockage.  If current cleaning methods are not adequate, the addition of a parallel 
siphon may be warranted.  If the current cleaning method and frequency is 
determined to be effective, SAWPA may choose to continue the current cleaning 
method in lieu of building a parallel siphon. 

 It is recommended that Reach IV-B be televised to determine whether the Corona 
outfall line crossing above Reach IV-B is causing any damage.  As-built drawings 
for the Corona outfall line should also be obtained to determine what type of 
protection if any, was provided for the SARI line. 

 It is recommended that the 3,000-foot segment of Reach IV-B that is continuously 
submerged be routinely televised.  The frequency should be annual until there is 
enough information obtained to reduce the inspection frequency. 

 In order to determine cleaning requirements for Reach V, O&M staff will need to 
track differential pressure in the system and pig the line when necessary.  Detailed 
procedural information should be included in a system O&M manual. 

 O&M staff currently inspect the entire length each SARI reach once per week.  In 
addition, staff inspects the entire length immediately following a rain event.  This 
practice should be continued in order to identify and mitigate any problems 
associated with erosion of cover over pipelines in native surroundings. 
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 Access easements are currently sprayed annually to control the growth of 
vegetation.  O&M staff also clear limbs and other potential obstructions as soon as 
they are identified during routine weekly alignment inspections.  SAWPA should 
continue this effective program. 

 Recommendations provided for the SARI lines and manholes also apply to the 
SARI laterals. 
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Section 2 
Upper SARI Domestic Discharge 
Elimination Assessment 
2.1 Purpose and Scope  
This section describes alternatives for the elimination of domestic discharges from the 
Santa Ana Regional Interceptor (SARI) reaches upstream of the Orange County 
Sanitation District (OCSD) service area.  This memorandum also provides a 
conceptual evaluation of options for transporting and disposing of flows following 
elimination of the domestic discharges.  Section 3 provides additional information 
regarding current and projected flow quantities and qualities in the upper reaches of 
the SARI, and a preliminary assessment of related impacts to the SARI system. 
 
The scope of the domestic discharge elimination assessment includes the following:    
 
 Review available data for existing domestic waste discharges into the Upper SARI;  

 Present alternatives to eliminate the domestic discharges into the Upper SARI and 
describe challenges and risks associated with the alternatives; 

 Prepare preliminary estimates of probable construction costs, and evaluate the 
overall benefit to costs of eliminating domestic connections; 

 Develop and evaluate the following options for transporting and disposing the 
remaining highly saline, non-domestic discharges: 

o Installation of a separate, parallel pipeline to carry non-domestic discharges 
within Orange County, discharging to the existing OCSD outfall, and: 

o Constructing a separate, parallel pipeline to carry non-domestic discharges 
within Orange County, discharging to the concrete lined portion of the Santa 
Ana River channel. 

For the two options identified, present concepts including likely facilities, order of 
magnitude costs, and major obstacles to permitting and constructing the project.  
Discuss the benefit of eliminating the flow from the OCSD Treatment Facilities.  

The objective of this section is to identify the key domestic discharge issues impacting 
the SARI system and provide associated conceptual level cost impacts. The 
assessment described herein is conducted at a preliminary level.  More detailed 
analysis is required to confirm the findings and recommendations included in this 
section. 
 
2.2 Current and Potential Future Domestic Discharges 
The SARI was originally designed to convey 30 million gallons per day (mgd) of non-
reclaimable wastewater from the upper Santa Ana River basin to the Pacific Ocean for 
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disposal, after treatment. The SARI was constructed to protect the Santa Ana 
Watershed from desalter concentrate and various other saline wastewater discharges.   
 
Historically, organizations whose processes create highly saline wastewater that do 
not qualify for use, reclamation, and return to the region through the municipal sewer 
system domestic treatment plants, but do qualify for ocean discharge, have been 
granted the use of the SARI line.  The SARI pipeline conveys the wastewater to 
treatment plants operated by OCSD.  After treatment, the wastewater is discharged 
through an ocean outfall.  To qualify for SARI discharge, highly saline wastewater 
must meet established OCSD local limits for heavy metals, biochemical oxygen 
demand (BOD), total suspended solids (TSS), total petroleum hydrocarbons, pH, total 
toxic organics, and pesticides.   
 
In addition to highly saline, non-domestic wastewater, the SARI system currently 
accepts wastewater from domestic sources.  This practice has been accommodated 
since the SARI system was designed for ultimate hydraulic capacity and current flows 
are less than the SARI design capacity.  As the flow from highly saline, non-domestic 
dischargers increases, and/or future discharge strategies preclude pathogens or other 
constituents typically found in domestic wastewater, it may not be possible to 
accommodate the quantity and/or quality of the domestic dischargers.  Additionally, 
the 1996 agreement between SAWPA and OCSD requires SAWPA to “make 
reasonable efforts to minimize direct or indirect Reclaimable Wastewater discharges 
to the SARI, which discharges originate in SAWPA’s SARI Service Area.” 
 
Table 2-1 provides a summary of the estimated total current flows in the upstream 
reaches of the SARI.   
 

 
Since meter readings are taken on a weekly basis, the estimated daily flow values 
shown as mgd were estimated by dividing the total monthly flow by 30.  Actual peak 
daily flows are unknown since this information is not currently collected and the time 
frame for discharging peak flows for each discharger is not recorded.   Discharge 
permits do not currently include peak hourly or peak daily flow restrictions, with the 
exception of the Golden Cheese Company whose industrial discharge permit requires 
them to maintain an established gallon per minute limit.  Section 3 provides 

Table 2-1 
Summary of Current SARI Flows 

Discharger 
Type 

Average Million 
Gallons/Month (mgm) 

Average Million 
Gallons/Day (mgd) 

Current 
Permitted 

 (mgd) 
Domestic 74 2.5 3.2 
Desalters 116 3.9 5.0 
Industrial 40 1.3 3.7-11.51 
Indirect 3 1.0 0.03 N/A2 
Total Flow 231 7.7 12.5-19.71 
1  In the recent past, 7.8 mgd was temporarily permitted for San Bernardino Treatment Plant (SBTP) Discharge if RIX project cannot accept flow.  The high 

end of the range includes this flow.   
2 Permits for indirect dischargers do not include capacity limits. 
3  Assumed all industrial per SAWPA staff. 



Section 2 
Upper SARI Domestic Discharge Elimination Assessment 

A  2-3 

P:\SAWPA-2084\34692-SARI Planning Study\TO 1 - SARI Planning Study\7 Project Docs\7.1 Draft Docs\7.1.5 Final Report\Section 2.doc 

additional quantity and quality information for current and projected non-domestic 
industrial and desalter discharges.   
 
There are two ways to discharge wastewater to the SARI system.  The first is as a 
direct waste generator.  The second is as an indirect waste generator. Direct 
generators are those located close enough to the SARI line to construct a direct-
connect lateral between their facilities and the SARI line.  Indirect generators are those 
not located close enough to the SARI line for a direct connection or who generate a 
small amount of flow and find it more cost effective to truck haul the wastewater to a 
collection station.  Per SAWPA staff, there are no indirect domestic dischargers.  
Therefore, all of the SARI flow from indirect sources is assumed to be industrial with 
no domestic wastewater component. This assumption must be confirmed via further 
study.  
 
Table 2-2 summarizes current and projected quantity and quality information 
available for each domestic discharger.  Dischargers are currently allowed to exceed 
permitted flows as long as they pay an additional surcharge fee.  Therefore, current 
high flows shown on Table 2-2 may exceed the listed permitted flow.  Figure 2-1 
identifies the general location of domestic discharge points to the SARI. 
 
2.2.1 Domestic Component of Industrial Discharges 
In addition to TDS, the direct and indirect industrial dischargers to the SARI 
contribute BOD, TSS, and several other constituents.  Per SAWPA staff, it is 
anticipated that some of the industrial discharges could also include a component of 
domestic waste due to connection of toilet and clean-up/shower facilities to industrial 
wastewater discharge lines.  Information is not available to determine the extent of 
the domestic component of the industrial wastewater.  For the purpose of this 
planning study, it is assumed that the domestic component of applicable industrial 
discharges can be removed from the industrial flow and managed/hauled from the 
industrial site for disposal at an appropriate wastewater treatment facility. 
 
2.2.2 Facilities with Domestic Failsafe Connections 
The following facilities currently have connections to the SARI line that are only used 
for emergency or overflow purposes: 
 
Tippicanoe Regional Treatment Facility (Lockheed) 
IEUA Chino Pond (Co-composting facility expected to be taken off-line in 2007) 
City of San Bernardino/City of Colton, RIX 
IEUA RP-2/RP-5 
IEUA Carbon Canyon WRF 
Western Riverside County Regional Wastewater Authority South Regional Pump 
Station 
Chino Desalter (used for start-up and well flushing)
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Average High Low Average High Low 2005 2010 2020

S-26 California Institution for Women IEUA IV-D 9.32 39.34 7.18 0.31 1.31 0.24 0.4 265.4 346.9 0.4 0.4 0.4
S-19 California Rehabilitation Center WMWD IV-D 21.35 26.77 0.49 0.71 0.89 0.02 0.75 154.1 137.8 0.75 0.75 0.75
S-12 City of Corona, Green River Sewer Connection WMWD IV-D 4.95 8.47 0.00 0.17 0.28 0.00 0.35 303.2 256.8 0.35 0.35 0.35
S-25 Green River Golf Club IEUA IV-D 0.27 0.61 0.00 0.01 0.02 0.00 0.03 314.3 314.1 0.03 0.03 0.03
N/A California Institution for Men IEUA N/A 0.09 N/A N/A 0.003 N/A N/A N/A N/A N/A N/A 0.065 0.13 0.19
S-40 JCSD, 58th Street WMWD IV-D 3.63 8.03 0.14 0.12 0.27 0.00 0.05 101.9 67.5
S-36 JCSD, Chandler WMWD IV-D 1.45 3.26 0.09 0.05 0.11 0.00 0.02 243.6 266.6
S-21 JCSD, Cleveland WMWD IV-D 1.32 3.76 0.01 0.04 0.13 0.00 0.03 370.7 500.6
S-28 JCSD, Etiwanda WMWD IV-D 6.30 8.61 0.57 0.21 0.29 0.02 0.25 380.4 252.3
S-24 JCSD, Hamner WMWD IV-D 0.15 1.16 0.00 0.01 0.04 0.00 0.03 392.9 792.0
S-23 JCSD, Wineville WMWD IV-D 1.62 8.32 0.38 0.05 0.28 0.01 0.09 264.0 320.6
N/A JCSD, Archibald WMWD IV-D N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Future4 JCSD, Harrison WMWD IV-D - - - 0.3 0.3 0.3 - - - -
Future4 JCSD, Hamner II WMWD IV-D - - - 0.28 0.28 0.28 - - - -
Future4 JCSD, Celebration WMWD IV-D - - - 0.21 0.21 0.21 - - - -
Future City of Chino Hills IEUA N/A - - - - - - - - - - 0.013 0.03 0.04
Future Lewis Homes IEUA N/A - - - - - - - - - - 1.0 1.0 0

Domestic Subtotal 50.45 108.33 8.87 2.47 4.40 1.09 3.04 3.12 2.19
1 Based upon most recent 3-yrs of data
2 It is assumed that high and low flows are additive, since the majority of the domestic flow should follow a typical diurnal pattern.
3 Projected flow values were provided by the SAWPA member agencies. It was interpreted that all flows provided were maximum daily flow projections.
4 Since these flows are very near term, estimates are provided as current flows.

IEUA = Inland Empire Utiilities Agency
WMWD = Western Municipal Water Disctrict
N/A = Data not available
(-) = Future, no data to date

Table 2-2

Site Number Site Name Reach

Current Flow 1 million 
gallons/month (mgm)Member 

Agency

SARI Domestic Dischargers
Projected Maximum Daily 

Flow 2  (mgd)
Current Flow 1 million 

gallons/day (mgd)

0.43 0.43 0.43

Maximum 
Permitted Flow 

(mgd)

Current 
Average BOD 

(mg/L)

Current 
Average TSS 

(mg/L)

Current 
Average TDS 

(mg/L)

2 2 2 2

A P:\SAWPA\2084\34692-SARI Planning Study\7\7.1\7.1.5\Dischargers Table_2--2.xls  2-4 



OCWD

IEUA

SBVMWD

EMWD

WMWD

Upper SARI

Lower SARI

San Bernardino

Riverside

Corona

Chino

Ontario

Temecula

Huntington
Beach

4
3

6
8

2

1

11

12
9

10

13
14

7

5

�
Figure 2-1

Current and Potential SARI Domestic Discharges

No Scale

Upper SARI Domestic Discharges

1. CA Institute for Women (S-26)

2. CA Rehabilitation Center (S-19)

3. Green River-Corona (S-12)

4. Green River Golf Club (S-25)

5. JCSD, Chandler (S-36)

6. JCSD, Cleveland (S-21)

7. JCSD, Etiwanda (S-28)

8. JCSD, Hamner (S-24)

9. JCSD, Wineville (S-23)

10. JCSD, 58th Street (S-40)

11. JCSD, Archibald (future)

12. JCSD, Harrison

13. JCSD, Celebration

14. JCSD, Hamner II

(future)

(future)

(future)

Legend

SARI Line Reaches

IV

A

B

D

E

TVRI Line

IV-

IV-

IV-

IV-

(Reach V)

#



Section 2 
Upper SARI Domestic Discharge Elimination Assessment 

A  2-6 

P:\SAWPA-2084\34692-SARI Planning Study\TO 1 - SARI Planning Study\7 Project Docs\7.1 Draft Docs\7.1.5 Final Report\Section 2.doc 

There are currently no flows discharging to the SARI from these connections. The 
Tippicanoe Facility and the IEUA Chino Pond are the only failsafe connections that 
are currently permitted. In the past, the RIX facility discharged to the SARI under a 
temporary emergency permit that is currently expired.  For the purpose of this 
preliminary level assessment, it is assumed that SAWPA can terminate these 
connections without obligation to provide alternative failsafe facilities except for the 
Western Riverside Pump Station for which SAWPA and WMWD have an agreement. 
 
2.3 Domestic Discharge Elimination Alternatives 
The following provides brief descriptions of the domestic dischargers listed in Table 
2-2 and associated preliminary elimination options.  The majority of the domestic 
dischargers are located along Reach IV-D.  Figure 2-2 illustrates the location of 
domestic dischargers associated with Reach IV-D and conceptual level elimination 
options.  The remaining domestic discharges are located along Reaches IV and IV-B.  
Figure 2-3 illustrates the location of domestic dischargers associated with Reach IV. 
The improvements required to redirect flows from the domestic discharger located 
along Reach IV-B are minor and are described later in this section. 
 
2.3.1 Elimination of Reach IV-D Domestic Discharges 
2.3.1.1 Jurupa Community Services District (JCSD) Connections  (S-40, S-36, 
S-21, S-28, S-24, S-23, and Future) 
The JCSD presently operates seven connections to the SARI with three near-future 
connections planned.  These connections and associated flows are indicated in Table 
2-3.  It is understood that the Archibald Connection is completed.  However, there is 
no permit in place. 

Table 2-3 
Jurupa Community Services  

District Connections 
JCSD Connections1 Current Permitted and Near 

Future Flow (mgd) 
S-40, 58th Street 0.05 
S-36, Chandler 0.020 
S-21, Cleveland 0.030 
S-28, Etiwanda 0.250 
S-24, Hamner 0.030 
S-23, Wineville 0.090 
Archibald, Completed  No Permit (Unknown) 
Harrison, Future Planned  (0.30) 
Hamner II, Future Planned (0.28) 
Celebration, Future Planned (0.21) 
Total 1.225 mgd 
1 JCSD Flow information provided by WMWD. 
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Currently, the total permitted flow is 0.435 mgd, and the current permitted plus 
known future permitted flows are 1.225 mgd.   JCSD owns 4.68 mgd of SARI capacity 
through WMWD.  As shown on Table 2-2, current average daily flows are estimated 
at 1.27 mgd.  The elimination of the JCSD flows would require construction of 
facilities that would convey flows to the Western Riverside County Regional 
Wastewater Treatment Facility (WRCWTF).  Figure 2-2 presents a conceptual gravity 
flow option that includes a 9-mile, 16-inch diameter interceptor sewer.  The general 
alignment of the interceptor would follow Bellgrave Ave. to Hamner Ave. to 
Schleisman Ave. to Archibald Ave. to the WRCRWTF. It is understood that JCSD has 
considered several options for the conveyance of domestic wastewater to the 
WRCRWTF.  As the JCSD expands, other options for the connection to the 
WRCRWTF may prove more viable. 
 
The WRCRWTF is located just northwest of the City of Norco.  The facility is 
administered by the Western Riverside County Regional Wastewater Authority 
(WRCRWA) which is a Joint Powers Authority consisting of Western Municipal 
Water District, City of Norco, Home Gardens Sanitary District, Jurupa Community 
Services District, and SAWPA.  The facility includes tertiary treatment processes 
required to meet regulatory standards for discharge of the reclaimed water to the 
Santa Ana River.  The facility is operated by Western Municipal Water District. 
WRCRWTF has a current design capacity of 8 mgd.  The site is capable of expansion 
to 32 mgd.  The current flow is approximately 2.5 mgd.  Table 2-4 summarizes the 
current capacity ownership in the WRCRWTF.  As shown on Table 2-4, Jurupa owns 
0.25 mgd of capacity. 
 

Table 2-4 
Current WRCRWTF Capacity Ownership 

Agency Capacity (mgd) 
JCSD 0.25 
City of Norco 2.20 
Home Gardens 0.62 
WMWD 0.57 
WMWD/SAWPA* 1.08 
Corona/SAWPA* 3.28 
Total 8.00 mgd 
*Capacity provided by SAWPA under 1978 agreement. 

 
Currently, negotiations are ongoing regarding capacity ownership between SAWPA, 
WMWD, and the City of Corona.  Should the City of Corona capacity become 
available, it may be an option for accommodating flow from JCSD.  If not, capacity 
would need to be acquired from one of the other agencies or additional capacity 
constructed.  This approach also applies to flows from the California Rehabilitation 
Center described in Section 2.3.2.1. 
 
2.3.1.2 California Institute for Women (S-26) 
The California Institute for Women (CIW) is currently permitted to discharge 0.4 mgd 
to the SARI.  As shown on Figure 2-2, relocation of the CIW connection would require 
connection of the existing CIW sewer to the proposed Pine Avenue interceptor.  Flows 
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from the CIW would be conveyed from the intersection point at Pine Avenue with the 
proposed gravity line to the IEUA Regional System.  There are no capital 
improvement project costs associated with this discharge relocation. If it is required to 
terminate the CIW flow to the SARI before the Pine Avenue interceptor is completed, 
IEUA could upgrade the existing CIW pump station and discharge this flow to the 
RP-2 and/or RP-5. 

2.3.2 Elimination of Reach IV-B Domestic Discharges 
2.3.2.1 California Rehabilitation Center (S-19) 
The California Rehabilitation Center (CRC) is currently permitted to discharge up to 
0.75 mgd to Reach IV-B of the SARI. This relocation will consist of the removal of two 
brick and mortar plugs.  Once the brick and mortar plugs are removed the discharge 
will be conveyed to a City of Norco 15-inch sewer in the immediate area.  The flows 
from this sewer are treated at the WRCRWTF. 

2.3.3 Elimination of Reach IV Domestic Discharges 
2.3.3.1 Green River-Corona (S-12) 
The community of Green River is currently permitted to discharge up to 0.145 mgd to 
the Reach IV of the SARI.  Current estimated peak flows are 0.28 mgd.  Future 
average daily flows from Green River are estimated at 0.35 mgd.  The City of Corona 
is currently implementing a project that would redirect the flow from the Green River 
community to the City of Corona Wastewater Treatment Plant (CWTP) No. 1.  The 
City plans to utilize the 0.35 mgd capacity in the SARI line (from removal of the Green 
River flow) for desalter concentrate from the Corona (Temescal) Desalter. 
 
2.3.3.2 Green River Golf Club (S-25) 
The Green River Golf Club is currently permitted to discharge up to 0.03 mgd to 
Reach IV of the SARI.  Current flows are very low, ranging from 0 to 0.02 mgd.  Due 
to the relatively low volume of flow, it may be possible to build facilities on site for 
the collection and storage of wastewater for subsequent truck hauling to a wastewater 
treatment facility.  Another option shown on Figure 2-3 includes a “Grinder” Type 
pump station and alignment for a 10,000-foot long, 4-inch diameter force main 
alternative that would parallel Reach IV and convey flows from the Green River Golf 
Club to the facilities being implemented for the conveyance of the Green River 
Community flows.  The Green River Golf Club flows would then be conveyed to the 
CWTP No. 1.  A 4-inch forcemain and grinder pump system is proposed since the low 
velocity and holding time in a 6-inch system could cause odors and other operating 
problems. 

2.4 Preliminary Estimates of Probable Construction Costs 
To Eliminate Domestic Discharges 
Table 2-5 summarizes the preliminary estimates of probable construction costs for 
relocation of each domestic discharger.  Costs are provided for proposed pipeline and 
pump station construction. Since treatment capacity may be available at WRCRWTF, 
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IEUA RP-2 or RP-5, and CWTP No. 1, no costs are provided for the construction of 
new treatment facilities.  Required connection fees will be considered in the rate 
structure assessment presented in Section 4.  Costs are not estimated for the Green 
River Community flows since the City of Corona is currently implementing a project 
to eliminate them from the system. Costs to relocate the CRC and CIW flows are 
assumed to be zero since it is apparent that the flows can be diverted with minor 
modifications.  
   

Table 2-5 
Preliminary Estimates of Probable Costs to Eliminate Domestic Discharges ($) 

Discharger Figure 2-1 ID 
No. 

Pipeline1 Pump Station2 Total 

JCSD 
Connections 

5, 6, 7, 8, 9, 10, 
11, 12, 13, 14 

11,000,000 1,300,000 12,300,000 

CIW 1 -0- -0- -0- 
CRC 2 -0- -0- -0- 
Green River GC 4 500,000 200,000 700,000 
Total Estimated 
Project Costs 

 11,500,000 1,500,000 13,000,000 

1 Pipeline costs include a 30% contingency and 25% project related costs. 
2 Pump station costs include a 30% contingency and 35% project related costs 

 
The preliminary estimates of probable construction cost are based on the following 
assumptions. Gravity sewers are estimated using a unit price of $18.75 per linear foot 
per inch diameter.  Force mains are estimated using a unit price of $12.50 per linear 
foot per inch diameter. These costs include a 30 percent contingency and 25 percent 
for project related costs. Project related costs include engineering (design and 
construction), legal, environmental, permitting and general administration services.  
Pump station costs are estimated based on estimated installed station horsepower 
using historical construction costs for raw wastewater pump stations designed by 
CDM. These costs are then adjusted to reflect a 30 percent contingency and 35 percent 
for project related costs.  
 
2.5 Options For Conveyance and Disposal of Highly 
Saline Non-Domestic Flow 
Following elimination of the domestic dischargers, the remaining flow from the 
upstream SARI reaches would include a combination of highly saline non-domestic 
industrial and desalter discharges.  For the purpose of this study it is assumed that 
any current domestic component of the industrial discharges would be eliminated at 
the source by the discharger.  Though potential contributors of pathogens typically 
found in domestic wastewater are assumed to be eliminated, the remaining highly 
saline non-domestic flow may still contain BOD, TSS, and other constituents at levels 
currently allowed by the local limits.  In addition, the highly saline, non-domestic 
flow could contain a number of constituents that are not required to be tested under 
the local limits but could be of concern if certain discharge practices described later in 
this section are pursued (i.e. direct ocean discharge, future requirements for full 
secondary treatment, etc.) 
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The following provides the preliminary assessment of two options for transporting 
and disposing of upstream SARI flows following elimination of the domestic 
discharges.  The two options considered are: 
 
 Constructing a separate, parallel pipeline to the lower SARI to carry highly saline, 

non-domestic discharges within Orange County, discharging to the concrete lined 
Santa Ana River channel, and; 

 Installation of a separate, parallel pipeline to the lower SARI to carry highly saline 
non-domestic discharges within Orange County, discharging to the existing OCSD 
outfall. 

2.5.1 Relative Background Information 
2.5.1.1 Treatment Issues and the Ground Water Replenishment System 
The SARI terminates at the OCSD Plant No. 1 in Fountain Valley.  Through the use of 
interplant piping, OCSD currently diverts the SARI flow from Plant No. 1 to Plant No. 
2, located in Huntington Beach, for treatment.  
 
The Orange County Water District (OCWD) in conjunction with OCSD is currently in 
the process of designing a ground water replenishment (GWR) system that will treat 
secondary effluent from the OCSD Plant No. 1 to a very high quality water.  The high 
quality product water will be used to recharge local aquifers. Phase I of the GWR 
system is being designed to produce 70 mgd of reclaimed water using membrane 
technologies and ultraviolet light disinfection.  
 
One GWR system implementation approach under consideration would continue the 
practice of bypassing SARI flow from Plant No. 1 to Plant No. 2 for treatment and 
subsequent discharge to the ocean under Phase I.  In later phases of the GWR system 
the flow from the SARI would be treated at Plant No. 2 and included in the GWR 
system. However, on January 14, 2002 the California Department of Health Services 
(DHS) issued a letter to OCWD stating that DHS would oppose the GWR system if 
flow from the SARI is included in the GWR system. The opposition was generally 
based on concerns that the quality of the upper SARI discharges is not clearly defined.  
There is concern that unknown constituents may exist that may not comply with 
limits for current and tentatively identified compounds.  OCWD is currently 
discussing the implications of this position with DHS, with the objective of identifying 
alternatives that would be acceptable to DHS.  
 
In the future, the existing interplant piping connecting OCSD Plant No. 1 with Plant 
No. 2 will not be able to accept SARI flows during peak flow periods. If it is 
determined that the SARI flow cannot be treated at OCSD Plant No. 1, OCSD will 
need to construct several flow diversion projects to divert the SARI flow to Plant No. 
2. Since later phases of the GWR system include provisions for secondary effluent 
from Plant No. 2 to be pumped back to the GWR system, improvements may need to 
be implemented to provide segregated or separate treatment for the SARI flow to 
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avoid introduction of SARI flows to the GWR system treatment facilities if the DHS 
deems this necessary.   
 
2.5.1.2 Potential Pipeline Relocation Issue 
A 5-mile portion of the SARI pipeline downstream of the Prado Dam is currently 
located in the Santa Ana River. This pipeline has been identified as being susceptible 
to damage under high flow conditions in the river. OCSD and SAWPA are currently 
evaluating a recent study of this segment of pipeline and are considering pipeline in-
place protection and/or relocation outside the river channel.  The purpose of 
additional protection or relocation would be to increase reliability and minimize the 
risk of potential failure and subsequent release of untreated wastewater to the river. 
 
2.5.2 Separate Pipeline to the Concrete-Lined Channel of the 
Santa Ana River 
As part of an Orange County urban runoff control program, dry weather flow in the 
river channel just upstream of OCSD Plant No. 1 is diverted into OCSD Plant No. 1 
for treatment prior to being discharged through the OCSD outfall to the ocean.  Wet 
weather flows are allowed to flow directly to the ocean. 
 
The physical constraints proposed by the dammed channel could be addressed by 
constructing a pipeline that would parallel the channel and exit downstream of the 
dam.  However, the challenges associated with direct discharge to the channel relate 
more to the ability to permit the discharge than the associated physical improvement 
requirements.  Based upon regulatory trends and current issues surrounding the 
ability to discharge treated effluent through the outfall, it is anticipated that an 
alternative that discharges untreated flow from the SARI to the concrete lined portion 
of the Santa Ana River would not be permittable by the regulatory agencies. 
Therefore, providing a separate pipeline from the Prado Dam to the concrete lined 
portion of the Santa Ana River does not appear to be a viable option for bypassing the 
untreated upper SARI flow directly to the ocean. 
 
2.5.3 Separate Lower SARI Pipeline to the OCSD Outfall 
2.5.3.1 Permitting/Obstacles 
Flow from the upper SARI is currently combined with domestic waste introduced in 
the lower SARI segments, and is currently diverted from OCSD Plant No. 1 for 
treatment at OCSD Plant No. 2 prior to discharge through OCSD’s outfall pipeline to 
the Pacific Ocean. In order to discharge to the ocean, the OCSD effluent must be in 
compliance with the current National Pollutant Discharge Elimination System 
(NPDES) permit (NPDES Permit No. CA0110604) issued by the U.S. EPA under 
section 301(h) of the Clean Water Act. The permit includes discharge specifications 
that include water quality objectives previously established as part of the California 
Ocean Plan.  
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The OCSD treatment plants both discharge through a 5-mile long, 120-inch diameter 
ocean outfall.  There is also an older 1.5-mile long, 78-inch emergency outfall that is 
available but has not been used since the 120-inch outfall came into operation in 1971. 
 
Because the SARI flow is currently treated at OCSD Plant No. 2 after being combined 
with domestic wastewater, the exact composition and treatment requirements of the 
SARI flow by itself are not known. In order to consider an independent SARI 
discharge directly to either of the ocean outfalls, the exact composition of the SARI 
wastewater (including all of the priority pollutants, currently not being measured 
such as metals, organics, etc.) would need to be determined and compared to the 
Water Quality Objectives of the California Ocean Plan (December 2001) including 
compliance with AB-411. The SARI flow composition would then need to be 
evaluated for level of required treatment and the amount of dilution that is expected 
at the discharge point in the ocean. 
 
In order to determine whether direct discharge to either ocean outfall would be 
possible, it can be expected that the regulators will require extensive scientific study 
to specifically characterize the quality of the SARI flows and any potential impacts to 
the ocean.  In addition, several complex monitoring requirements would need to be 
addressed.  In addition to the need to satisfy stringent regulatory requirements, it can 
also be expected that a significant public outreach and education program would be 
required. The actual quality of the upper SARI flow, in addition to source control 
measures, will have a great impact on the ability to permit direct ocean outfall 
discharge. The presence of industrial flows would significantly increase the difficulty 
of obtaining both regulatory and public acceptance. In addition, it is anticipated that 
the ability to obtain a permit for discharge through the shorter 78-inch outfall may be 
more difficult than through the longer 120-inch outfall. 
 
2.5.3.2 Potential Infrastructure  
SARI flow projections will be presented Section 3.  Since future flows have not yet 
been clearly defined, nor flow reduction opportunities considered, the following 
discussion is based on a total flow of 30 mgd (including any infiltration and inflow 
contribution), for which the SARI was originally designed. 
 
Pipeline 
To convey 30 mgd of flow from the upper SARI directly without treatment to either 
outfall at OCSD Plant No. 2, a separate pipeline, approximately 24 miles long from 
south of Prado Dam to Plant No. 2 would have to be constructed.  The pipeline would 
range in diameter from 36- to 54-inch. A preliminary opinion of probable construction 
cost for this new pipeline is approximately $75 million, which includes a 30 percent 
contingency for ancillary facilities, environmental and permitting, and other related 
costs. A 25 percent project related cost factor, for administration, legal and 
engineering related costs, is applied to the construction cost for a total project cost of 
$95 million.  
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Pump Station 
In order to convey the upper SARI flow from a pipeline into an ocean outfall, a pump 
station would also have to be constructed. Assuming a total dynamic head of 30-feet, 
a 30 mgd pump station is estimated at a total project cost of approximately $5 million. 
This project cost includes a 30 percent contingency and a 35 percent for project related 
costs. 
 
Treatment 
If it is determined that the SARI flow cannot be used in the GWR System, 
independent treatment facilities for the SARI flow would be required.  It is assumed 
that the facilities could be located at or near OCSD Plant No. 2 or near the 
Riverside/Orange County line.  The conceptual level project cost for a new 30 mgd 
treatment facility is approximately $100 million.  For the purposes of developing a 
cost for this report, the treatment cost estimate is based on conventional secondary 
treatment. The actual treatment technology would need to be based on the actual 
quality of the wastewater and the governing regulations. It is possible that the 
treatment technology could be based on pretreatment at individual discharger sites. 
This project cost includes a 30 percent contingency and a 35 percent for project related 
costs. 
 
Outfall 
It is assumed that either the 78- or 120-inch outfall will be used.  Therefore, it was 
assumed that construction of new outfall facilities would not be required.  No costs 
have been developed for the purchase of additional outfall capacity if required.   
 
Cost Summary for Nominal 30 mgd Facilities 
A summary of costs for potential infrastructure needs to convey 30 mgd (including 
any allowance for infiltration and inflow) of upper SARI waste flow directly to an 
ocean outfall are provided below (with the exception of purchase of ocean outfall 
capacity rights).  
 

Component  Cost ($million) 
Pipeline  $  95 
Pump station  $    5 
Outfall  unknown 
Property  unknown 
 Subtotal  $100 
Treatment  $100 
 Total  $200 
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2.6 Findings and Recommendations 
1. Current domestic dischargers to the SARI system with permitted capacity 

and/or SARI capacity ownership are: 
 

Domestic Discharger Permit/Ownership Current Flow 
                 (MGD)           (MGD) 

Jurupa Community Services District (JCSD) 4.62  1.225* 
California Institute For Women (CIW)  0.40  0.31 
California Rehabilitation Center (CRC)  0.75  0.71 
Green River Community    0.35  0.17 
Green River Golf Club    0.03  0.01 
Total      6.15  3.82 

 
 *Actual current is 0.435.  An additional 0.79 will be connected in the near 

future for a total of 1.225 mgd.   
 
2. Elimination of JCSD, CRC, and CIW flows would require redirection of the 

flows to the Western Riverside County Regional Wastewater Treatment 
Facility (WRCRWTF) and the IEUA Regional System.  Required 
improvements would include an interceptor to collect JCSD flows to 
convey them to the WRCRWTF and a pump station located at the 
treatment plant to lift the sewage into the plant. Minor modifications 
would be required at the CRC to redirect flows to the City of Norco sewer 
system for conveyance to the WRCRWTF. Minor modifications would also 
be required to redirect the flow from the CIW to the IEUA Regional 
System. The preliminary estimate of probable costs for these 
improvements are: 

 
JCSD Connections  $12,300,000 
CIW    $ -0- 
CRC   $ -0- 
 
These costs do not include connection fees or treatment facility costs.  The 
capacity of the WRCRWTF is 8 mgd.  The current flow is approximately 
2.5 mgd.  Negotiations are currently underway that will better define 
capacity ownership.  Depending on the results of the ongoing capacity 
discussions, it may be possible to obtain the required capacity for these 
domestic discharges from current capacity owners.  If not, additional 
capacity at the WRCRWTF would be required. 

 
3. Elimination of the Green River Community and Green River Golf Club 

flows would require redirection of flow to the Corona Wastewater 
Treatment Plant No. 1.  The City of Corona is currently implementing a 
project to install the improvements needed to remove the Green River 
Community flow from the SARI.  The City has indicated that the Green 
River Golf Club flow would also be accepted if the necessary infrastructure 
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to tie into the Corona facilities were provided.  The preliminary estimate of 
probable project cost to provide a grinder pump station and pipeline to 
connect the Green River Golf Club to the Corona system is $700,000. These 
costs do not include connection fees to the Corona system. The majority of 
the cost is associated with the requirement for a 2-mile force main.  Truck 
hauling the relatively small flow may prove to be a more viable option.  

 
4. Current upper SARI flows include a blend of domestic wastewater, 

desalter concentrate, and highly saline industrial discharges.  The current 
industrial dischargers could include domestic flow.  This planning study 
assumes that the industrial dischargers would be able to eliminate any 
domestic connections to their industrial discharge lines.   

 
5. Following elimination of domestic discharges, the upper SARI would 

convey highly saline, non-domestic flows from a combination of industrial 
and desalter sources. 

 
6. Due to the anticipated challenges associated with permitting an untreated 

highly saline, non-domestic discharge in compliance with the 
requirements of the California Ocean Plan and AB 411, highly saline non-
domestic flow, it was concluded that discharging upper SARI flows 
directly to the concrete lined channel of the Santa Ana River, downstream 
of the terminus dam, would not be a viable alternative. 

 
7. It is not possible to determine whether discharge of upper SARI flows 

directly to one of the OCSD ocean outfalls would be viable.  It can be 
expected that regulators will require extensive scientific study to 
specifically characterize the blend of highly saline industrial wastewater 
and desalter concentrate and their potential impacts on the ocean without 
treatment.  Several complex issues related to source control and 
monitoring requirements would also need to be addressed. In addition to 
the need to satisfy stringent regulatory requirements, it can also be 
expected that a significant public outreach and education program would 
be required.  The actual quality of the future upper SARI flow, in addition 
to source control measures, will have a great impact on the ability to 
permit direct ocean outfall discharge.  The presence of industrial 
wastewater will significantly increase the difficulty of obtaining both 
regulatory and public acceptance. 

 
8. The estimated project cost for a pipeline parallel to the lower SARI and 

pump station to convey 30 mgd of upper SARI flow directly to the OCSD 
outfall (by-passing treatment) is approximately $100 million. 

 
9. The estimated project cost for a pipeline parallel to the lower SARI and 

pump station to convey 30 mgd of upper SARI flow to a treatment facility 
prior to discharge in the OCSD outfall is approximately $200 million. 
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Section 3 
Upper SARI Quantity and Quality 
Assessment 
 
3.1 Purpose and Scope of the Quantity and Quality 
Assessment 
Current discharges to the upper Santa Ana Regional Interceptor (SARI) system 
include concentrate from desalters, industrial wastewater, and domestic wastewater.  
Section 2 describes alternatives for the elimination of domestic discharges from the 
upper SARI system.  This section provides a description of current and projected 
discharger quantity and quality. The scope of this section includes the following:  
 
 Based upon available data, summarize existing upstream SARI discharger quality 

and quantity characteristics including: 

o Peak, average, and minimum monthly flow; 

o Peak, average, and minimum daily flow; 

o Average monthly Biochemical Oxygen Demand (BOD), Total Suspended Solids 
(TSS), and Total Dissolved Solids (TDS) concentrations. 

 Characterize existing blended wastewater quality at the Orange County Sanitation 
District (OCSD) Meter S-01. 

 In coordination with the applicable organization or agency, estimate future 
changes to wastewater quantities and quality.  

3.2 Existing and Future Upper SARI Flows 
3.2.1 Current Flows and Preliminary Future Flow Projections 
The upper SARI was originally designed to provide a total capacity of 30 mgd.  
Preliminary hydraulic analyses of the various reaches indicate that the design 
capacities of each reach are based on full pipe flow conditions.  Assuming 5 percent of 
the available capacity is taken up by infiltration and inflow, the net available capacity 
in the SARI would be approximately 28.6 mgd.  As described later in this section, a 
comprehensive system hydraulic analysis should be conducted in order to verify the 
overall system capacity at both full flow and 75% full conditions.  Current standards 
of design typically establish design flows based upon 75 to 85 percent full conditions 
to safeguard against overflows due to extraneous, simultaneous peak flow discharges.  
Flow data collected as part of the automated meter reading program described in 
Section 1, could be used to confirm hydraulic analysis assumptions, and define actual 
infiltration and inflow value per reach. 

In order to determine future SARI capacity requirements and possible SARI 
limitations, SAWPA staff recently requested that each SAWPA member agency 
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submit preliminary flow projections through year 2020.  The data presented in Table 
3-1 is based on information contained in current permits and the preliminary flow 
projections provided by the member agencies.  Table 3-1 provides a breakdown of 
current and projected flows per SARI discharger. Table 3-1 lists each discharger by 
type.  The three current SARI discharger types are desalters, industrial, and domestic.  
Table 3-1 also includes a fourth grouping for indirect dischargers (i.e. those who are 
not directly connected to the SARI, but discharge on a periodic basis).   

Based upon information provided by SAWPA staff, it is assumed that all current 
indirect dischargers are industrial type dischargers.  

Each permitted direct discharger is metered. Metering equipment currently in place 
does not enable reporting of minimum hourly, peak hourly, or total daily flows.  Flow 
meter readings are taken on a weekly basis and reported on a monthly basis.  Since 
daily readings are not available, the current daily average flow estimates presented in 
Tables 3-1, and other tables and text throughout this section, were estimated by 
dividing the average and peak monthly flows by a factor of 30 days/month.  Due to 
the fact that the SARI capacity is not fully utilized, current dischargers may exceed 
permitted capacities as long as they pay a surcharge fee.  Therefore, peak flow values 
shown in Table 3-1 could exceed permitted flow limits.  In addition, there is no 
information available that defines typical domestic, industrial, or desalter discharger 
operation practices and associated peak daily or hourly flows and durations.  
Discharge permits do not currently include peak hourly or peak daily flow 
restrictions.  Estimated minimum and peak flow totals shown in Table 3-1 are 
considered conservative since it is assumed that minimum and peak flow periods 
may coincide for all dischargers.
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Average High Low Average High2 Low2 2005 2010 2020

Desalters
S-22 Arlington Desalter Facility SAWPA IV-B 23.4 55.1 0.0 0.8 1.8 0.0 1.25 10.4 11.2 4875 1.45 1.7 1.7
S-34 Chino Desalter Facility (Chino I) IEUA IV-D 63.6 192.0 38.5 2.1 6.4 1.3 1.3 8.4 10.7 4490 2 2 2
S-32 Temescal Desalter WMWD IV-B 27.3 33.6 23.1 0.9 1.1 0.8 1.2 0.0 0.0 5940 1.6 1.6 1.8
S-41 Menifee Desalter EMWD V 2.0 2.6 1.4 0.1 0.1 0.0 1.2 0.0 0.0 2430 1.2 1.2 1.2
S-29 RCSD, Anita Smith Ion Exchange WMWD IV-D 0.2 0.8 0.0 0.0 0.0 0.0 0.03 8 20.58 61100 0.03 0.03 0.03
N/A California Institution for Men IEUA N/A 0.1 N/A N/A 0.00 N/A N/A N/A N/A N/A N/A 0.01 0.13 0.19
Future City of Chino Hills IEUA IV-A - - - - - - - - - - 0.01 0.03 0.04
Future Perris Desalter EMWD V - - - - - - - - - - 1.2 1.2 1.2
Future Perris II Desalter EMWD V - - - - - - - - - - 0 1.2 1.2
Future Chino Desalter II IEUA IV-D - - - - - - - - - - 2 2 2
Future Chino Desalter III WMWD IV-D - - - - - - - - - - 0.67 1.33 2
Future Elsinore Desalter WMWD V - - - - - - - - - - 0.33 0.67 1
Future JCSD Ion Exchange WMWD IV-D - - - - - - - - - - 0.4 0.7 1
Future Riverside-Colton Ion Exchange SBVMWD IV-E - - - - - - - - - - 0.67 1.33 2
Future Un-Named Desalter IEUA N/A - - - - - - - - - - 0.67 1.33 2

Desalters Subtotals 116.6 284.2 63.0 3.9 9.5 2.1 5.0 12.2 16.5 19.4

Industrial 
S-13 (A) Golden Cheese Company of California (A) WMWD IV-B 26.6 35.1 16.0 0.9 1.2 0.5 21.4 135.8 2892.22
S-13 (B) Golden Cheese Company of California (B) WMWD IV-B 6.3 37.4 0.2 0.2 1.2 0.0 211.6 1053.6 937.78
S-20 Corona Energy Partners WMWD IV-B 3.0 4.0 1.2 0.1 0.1 0.0 0.1 21.37 182.63 6830 0.1 0.1 0.1
S-101 Stringfellow Pretreatment Facility WMWD IV-D 2.4 4.0 1.2 0.1 0.1 0.0 0.19 97.24 14.98 1830 0.26 0.26 0.26
T-01-46 International Food Solutions WMWD IV-B N/A N/A N/A N/A N/A N/A 0.02 N/A N/A N/A 0.00 0.01 0.02
S-33 Hi Country - Corona, Inc. WMWD IV-B 0.6 1.4 0.2 0.0 0.0 0.0 0.03 9.91 10.8 1780 0.03 0.03 0.03
S-38 Lynhart Company WMWD IV-B N/A N/A N/A N/A N/A N/A 0.03 N/A N/A N/A 0.00 0.01 0.03
S-45 H&C Miersma Dairy (WMWD Area) WMWD IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
S-37 Kasbergen Dairy (WMWD Area) WMWD IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
SP015 Loyola Dairy (IEUA area) IEUA IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
S-43 Newhouse Dairy (WMWD Area) WMWD IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
SP016 Stueve Gold Dairy (IEUA Area) IEUA IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
S-44 Van Ryn Dairy (WMWD Area) WMWD IV-D N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A
4E-01-SP42 Metropolitan Water District WMWD N/A N/A N/A N/A N/A N/A 0.43 N/A N/A 920 0.07 0.18 0.43
S-35 Mountainview Power Company, LLC SBVMWD IV-E N/A N/A N/A N/A N/A N/A 0.43 N/A N/A N/A 0.07 0.18 0.43
S-39 Lockheed Corp,Tippecanoe Regional Treatment Facility SBVMWD IV-E N/A N/A N/A N/A N/A N/A 0.25 N/A N/A N/A 0.05 0.27 1
N/A Mission  Uniform and Linen Service IEUA N/A N/A N/A N/A N/A N/A 0.44 N/A N/A N/A 0.09 0.29 0.7
N/A OLS Energy IEUA N/A N/A N/A N/A N/A N/A 0.02 N/A N/A N/A 0.01 0.04 0.13
N/A Paradise Textile Corp. IEUA N/A N/A N/A N/A N/A N/A 0.36 N/A N/A N/A 0.06 0.17 0.43
N/A SCE (Highgrove PP) SBVMWD N/A N/A N/A N/A N/A N/A 0.08 N/A N/A N/A 0.01 0.03 0.08
N/A City of San Bernardino SBVMWD IV-E N/A N/A N/A N/A N/A N/A 2.55 N/A N/A N/A 0.38 1.02 2.5
N/A City of Colton SBVMWD IV-E N/A N/A N/A N/A N/A N/A 2.05 N/A N/A N/A 0.31 0.82 2
N/A City of Rialto SBVMWD IV-E N/A N/A N/A N/A N/A N/A 2.15 N/A N/A N/A 0.29 0.69 1.5
N/A YVWD, includes future Ion Exchange SBVMWD IV-E N/A N/A N/A N/A N/A N/A 0.11 N/A N/A N/A 0.11 0.56 2
N/A Alcoa WMWD N/A N/A N/A N/A N/A N/A 0.01 N/A N/A N/A 0.00 0.00 0.01
N/A Co-Composting IEUA IV-D N/A N/A N/A N/A N/A N/A 0.48 N/A N/A N/A 0.48 0.00 0.00
Future RP-2/RP-5 IEUA - - - - - - - - - - 0.00 0.50 0.50
Future Inland Empire Energy Center EMWD N/A - - - - - - - - - - 0.22 0.59 1.44
Future RP-5 Renewable Energy IEUA IV-A - - - - - - - - - - 0.00 0.02 0.04
Future Industrial (EMWD) EMWD V - - - - - - - - - - 0.05 0.52 2.06
Future Industrial (IEUA) IEUA IV-D - - - - - - - - - - 0.00 0.03 0.1
Future Manure Digestion IEUA IV-D - - - - - - - - - - 0.08 0.41 1.5

Industrial Subtotals 38.9 82.0 18.9 1.3 2.7 0.6 10.7 3.7 7.8 16.3

Failsafe Connections
4D-97-1 Chino Pond IEUA IV-D N/A N/A N/A N/A N/A N/A 0.1 N/A N/A N/A N/A N/A N/A
S-31 RIX SBVMWD IV-E 105.3 167.5 9.7 3.5 5.6 0.3 5.0-8.0 N/A N/A N/A N/A N/A N/A
N/A Regional Plant-2/Regional Plant-5 IEUA IV-A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A Carbon Canyon IEUA IV-A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Future Regional Plant-2/Regional Plant-5 Filtrate IEUA IV-A - - - - - - - - - - 0.25 0.5 0.5

Treatment Plants Subtotals 105.3 167.5 9.7 3.5 5.6 0.3 5.1-8.1 0.25 0.5 0.5
Table 3-1 continued on next page Page 1 of 2
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Average High Low Average High2 Low2 2005 2010 2020

 Current 
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(mg/L)1
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Current 
Average TSS 

(mg/L)1

Member 
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Current and Projected SARI Dischargers
Table 3-1

Permit # Site Name Reach

Preliminary Flow 
Projections (MGD)Current Flow1(MG/Month)

Domestic
S-12 City of Corona, Green River Sewer Connection WMWD IV 5.0 8.5 0.0 0.17 0.28 0.00 0.15 303.2 256.8 785 0.35 0.35 0.35
S-25 Green River Golf Club IEUA IV 0.3 0.6 0.0 0.01 0.02 0.00 0.03 314.3 314.1 615 0.03 0.03 0.03
S-26 California Institution for Women IEUA IV-D 9.3 39.3 7.2 0.31 1.31 0.24 0.40 265.4 346.9 585 0.4 0.4 0.4
S-19 California Rehabilitation Center WMWD IV-D 21.3 26.8 0.5 0.71 0.89 0.02 0.75 154 137 670 0.75 0.75 0.75
S-40 JCSD, 58th Street WMWD IV-D 3.6 8.0 0.1 0.12 0.27 0.00 0.05 101.9 67.5 340 0.43 0.43 0.43
S-36 JCSD, Chandler WMWD IV-D 1.5 3.3 0.1 0.05 0.11 0.00 0.84 243 266 370
S-21 JCSD, Cleveland WMWD IV-D 1.3 3.8 0.0 0.04 0.13 0.00 0.30 370 500 355
S-28 JCSD, Etiwanda WMWD IV-D 6.3 8.6 0.6 0.21 0.29 0.02 0.25 380 252 1485
S-24 JCSD, Hamner WMWD IV-D 0.2 1.2 0.0 0.01 0.04 0.00 0.30 392 791 445
S-23 JCSD, Wineville WMWD IV-D 1.6 8.3 0.4 0.05 0.28 0.01 0.09 264 320 680
N/A JCSD, Archibald WMWD IV-D N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Future4 JCSD, Harrison WMWD IV-D 9.0 9.0 9.0 0.30 0.30 0.30 - - - -
Future4 JCSD, Hamner II WMWD IV-D 8.4 8.4 8.4 0.28 0.28 0.28 - - - -
Future4 JCSD, Celebration WMWD IV-D 6.3 6.3 6.3 0.21 0.21 0.21 - - - -
Future Lewis Homes IEUA IV-A - - - - - - - - - - 0.5 1 0

Domestic Subtotal 74.2 132.0 32.6 2.47 4.40 1.09 3.16 5.1 6.8 6.4

Indirect Dischargers
DS-039 Access Business Group - Nutrilite Division N/A N/A N/A N/A N/A N/A Hauled
DS-041 Arrowhead Regional Medical Center N/A N/A N/A N/A N/A N/A Hauled
DS-013 Aztec Uniform & Towel Rental N/A N/A N/A N/A N/A N/A Hauled
DS-021 Bredero Price Company N/A N/A N/A N/A N/A N/A Hauled
DS-010 California School for the Deaf N/A N/A N/A N/A N/A N/A Hauled
DS-002 Corona Regional Medical Center N/A N/A N/A N/A N/A N/A Hauled
DS-014 Dart Container Corporation of California N/A N/A N/A N/A N/A N/A Hauled
DS-003 Gene Belk Fruit Packers N/A N/A N/A 0.01 N/A N/A Hauled
DS-012 International Rectifier, Hexfet America N/A N/A N/A N/A N/A N/A Hauled
DS-024 Kaiser Permanente N/A N/A N/A N/A N/A N/A Hauled
DS-004 La Sierra University N/A N/A N/A N/A N/A N/A Hauled
DS-028 Loma Linda University Comm. Medical Cntr. N/A N/A N/A N/A N/A N/A Hauled
DS-020 Loma Linda University Power Plant N/A N/A N/A N/A N/A N/A Hauled
DS-011 Luxfer Gas Cylinders N/A N/A N/A N/A N/A N/A Hauled
DS-027 Marko Foam Products N/A N/A N/A N/A N/A N/A Hauled
DS-017 Patton State Hospital N/A N/A N/A N/A N/A N/A Hauled
DS-016 Prudential Overall Supply N/A N/A N/A N/A N/A N/A Hauled
DS-045 Qualified Mobile, Inc. N/A N/A N/A N/A N/A N/A Hauled
DS-043 Rancho Springs Medical Center N/A N/A N/A N/A N/A N/A Hauled
DS-019 Rayne Water Conditioning N/A N/A N/A N/A N/A N/A Hauled
DS-032 San Bernardino Sheriffs Dept. Rehab. Cntr. N/A N/A N/A N/A N/A N/A Hauled
DS-001 Sierra Aluminum Company N/A N/A N/A N/A N/A N/A Hauled
DS-015 Tasman Roofing, Inc. N/A N/A N/A N/A N/A N/A Hauled
DS-026 V. A. Medical Center N/A N/A N/A N/A N/A N/A Hauled
N/A Waste Haulers (Sum of Indirect Dischargers) 0.8 1.8 0.0 0.0 0.1 0.0 N/A N/A N/A N/A 0.1 0.1 0.1

Indirect Dischargers Subtotal 0.8 1.8 0.0 0.04 0.1 0.0 0.0 0.1 0.1 0.1
1 Based upon most recent 3-yrs of data Page 2 of 2
2 It was assumed that high and low flows are additive.  This should provide conservative values. 
3 Preliminary projected flow values were provided by the SAWPA member agencies in Feb. 2002. It was interpreted that all flows provided are maximum daily flow projections based on permitted capacities. No I & I factor is included in the projections.
4 Since these flows are very near term, estimates are provided as current flows.
5 Assumes owned capacity, but no current flows. Large flow volumes have been realized for some of these dischargers under temporary emergency permits.

IEUA = Inland Empire Utiilities Agency
SBVMWD = San Bernardino Valley Municipal Water District
WMWD = Western Municipal Water Disctrict
N/A = Data not available
(-) = Future, no data to date

2.6 3.8 4.4
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Table 3-2 summarizes current and projected flows by SARI discharger type.   
 

Table 3-2 
Summary of Current And Preliminary Projected Future Flows by SARI Discharger Type 

Preliminary Projected Maximum Flows2 
(MGD) 

Discharger Type 

Current Permitted 
Flow1 
(MGD) 2005 2010 2020 

Domestic 3.2 5.1 6.9 6.6 
Desalters 5.0 12.2 16.3 19.1 
Industrial 10.7 4.3 8.7 16.3 
Indirect * 0.1** 0.1 0.1 0.1 
Total Flow 19.0 21.7 32.0 42.1 
* Assumed all industrial per SAWPA staff. 
**  This is the current maximum daily flow.  There are no specific flow limits set on indirect  discharge 
 permits. 
1  Assumes owned capacity, but no current flows. Large volumes have been realized for some of these 
 dischargers under temporary emergency permits. 
2   Flows are maximum daily flows based on projected permitted capacities. 

 
Table 3-3 summarizes preliminary projected flows by SAWPA Member Agency and 
discharger type.   

Table 3-4 summarizes the capacity of each reach of the upper SARI and the current 
permitted and preliminary projected flows associated with each reach.  Flows are 
provided for conditions with and without domestic discharges.  Capacities for each 
reach are presented for both full flow and 75% depth of flow conditions.  Typical 
design standards for establishing gravity sewer system capacity limit the percent full 
between 75% and 85% depth of flow.  Therefore, the 75% depth of flow values are 
recommended for planning purposes, and for the preliminary assessment of system 
capacity.  The capacity estimates for each reach were obtained from SAWPA staff.   

A preliminary hydraulic assessment was conducted to confirm the validity of the 
capacity estimates.  The preliminary hydraulic assessment results are consistent with 
the capacities provided by SAWPA staff.  A copy of the preliminary hydraulic 
assessment is included in Appendix D.  A detailed hydraulic analysis is 
recommended to better define the hydraulic capabilities and surcharge potential of 
each reach of the SARI system and provide the information SAWPA will need to 
proactively manage current and preliminary projected SARI flows.  Figure 3-1 
provides a graphic representation of the 75% and full flow capacity of each reach of 
the upper SARI, as well as current permitted flows and projected 2020 flows with and 
without domestic discharges.  Based on agency flow projections, only Reaches IV-B, 
IV-E, and V, would be able to accommodate projected 2020 flows.  Based upon the 
preliminary projections between 2005 and 2010, Reach IV-A would be surcharged in 
segments downstream of the connection with Reach IV-B.  The detailed hydraulic 
analysis recommended previously is needed to define the actual capabilities of the 
upper SARI to handle projected flows at all points along each reach.  However, the 
preliminary analysis conducted for this planning study provides enough information 
to conclude that significant system improvements would be required to accommodate 
future flows, based on preliminary flow projections from the member agencies. 
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2005 2010 2020 2005 2010 2020 2005 2010 2020 2005 2010 2020
EMWD 2.4 3.6 3.6 0.4 1.3 1.4 0.0 0.0 0.0 2.8 4.9 5.0
IEUA 4.7 5.3 6.0 0.5 1.4 3.4 1.0 1.6 0.7 6.1 8.3 10.0
SBVMWD 0.7 1.3 2.0 1.9 4.3 9.5 0.0 0.0 0.0 2.5 5.6 11.5
WMWD 3.0 4.3 5.8 1.6 1.7 2.0 4.1 5.3 5.9 8.7 11.4 13.7
SAWPA 1.5 1.7 1.7 0.0 0.0 0 0.0 0.0 0.0 1.5 1.7 1.7
Total 12.2 16.3 19.1 4.3 8.7 16.3 5.1 6.9 6.6 21.6 31.9 42.0

Pipeline 
Capacity1 

Pipeline 
Capacity1 

75% d/D4 Full Flow w/ dom3 w/o dom3 w/ dom3 w/o dom3 w/ dom3 w/o dom3 w/ dom3 w/o dom3

IV 26 29 18.8 15.6 21.2 16.09 31.3 24.4 42.0 35.4

IV-A (between 
IV-B and IV-D) 16 18 14.0 10.8 13.7 9.0 20.9 14.4 29.5 23.3

IV-A 
(Downstream of 

IV-B) 18 20 18.8 15.6 20.7 16.0 30.3 23.7 40.8 34.6
IV-B 23 26 4.8 4.8 7.0 7.0 9.4 9.4 11.3 11.3
IV-D 18 20 13.8 10.8 13.2 9.0 19.7 14.4 29.2 23.2
IV-E 12 13 7.9 7.9 2.4 2.4 5.1 5.1 10.1 10.1

V NA 152 1.2 1.2 2.8 2.8 4.9 4.9 6.7 6.7
1 Pipeline capacity per SAWPA staff
2 Reach V is a pressurized pipeline
3 dom = domestic waste
4 75 % d/D = depth of flow is 75% of pipe diameter. 

Reach

Current Permitted (MGD)
Preliminary 2005 

(MGD)
Preliminary 2010 

(MGD)
Preliminary 2020 

(MGD)

Table 3-3
Preliminary Projected Upper SARI Flows Per SAWPA Member Agency and Discharger Type

Desalter Industrial Domestic Totals

Table 3-4
Capacity of Upper Reaches and Associated Current and Preliminary Projected Flows

Agency
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In order to accommodate preliminary projected 2020 flows, assuming domestic flows 
will be eliminated, the following parallel pipeline improvements are assumed for the 
purpose of developing a conceptual cost. It is very likely that a parallel pipeline 
would not be possible due to the fact that much of the Reach IV and IV-A pipelines 
are under the influence of the Prado Dam pool and that the actual lengths of parallel 
pipelines would be much longer than reported.  For the purpose of this report, 
upgrades to large segments of the impacted reaches are assumed required.  This 
analysis does not identify specific “choke points” but assumes that the hydraulic 
limitations are continuous along the pipelines and not isolated. Detailed hydraulic 
analysis, considering the actual discharge points for projected flows, is required to 
confirm actual improvement needs. 

Reach IV 
A 30-inch parallel pipeline approximately 12,500 feet long would be required to 
increase future design capacity to 35.4 mgd.  This represents approximately 90% of 
the pipes “full flow” capacity. Typical designs recommend sizing at 75% capacity.) 

Reach IV-A (Upstream of the connection with Reach IV-B) 
A 27-inch parallel pipeline approximately 12,500 feet long would be required to 
increase the future design capacity to 23.3 mgd. 

Reach IV-A (Downstream of the connection with Reach IV-B) 
A 42-inch parallel pipeline approximately 17,000 feet long would be required to 
increase the future design capacity to 34.6 mgd. 

Reach IV-D 
A 36-inch parallel pipeline approximately 108,600 feet long would be required to 
increase the future design capacity to 23.2 mgd. 

Preliminary estimates of probable construction costs of the required improvements 
are included in Table 3-5.  Costs are based upon unit price of $16.25 per linear foot per 
inch diameter for gravity sewers greater than 24-inches in diameter.  These costs 
include a 30 percent contingency, and 25 percent for project related costs.  Project 
related costs include engineering (design and construction support), legal, 
environmental, permitting, and general administration services. 

Table 3-5 
Preliminary Estimate of Upper SARI Pipeline Improvement Costs 

To Accommodate Projected 2020 Flows1 
Reach Cost 
IV $  6,100,000 
IV-A (Upstream of IV-B connection) $  5,500,000 
IV-A (Downstream of IV-B connection) $11,600,000 
IV-D $63,000,000 
Total $86,200,000 

1 Based on typical construction. Does not include costs for watertight manholes or 
 special construction techniques that may be required upstream of Prado Dam.   
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Upper SARI Reach Capacities and Projected 2020 Flows
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In addition to pipeline improvements, there would also be significant treatment costs 
associated with the preliminary projected 2020 flows.  

3.2.2 Adjusted Future Flow Projections 
Since the SAWPA member agencies provided independent estimates of preliminary 
projected flows, the review process for the Draft SARI Planning Study presented the 
first opportunity for the member agencies to see the combined preliminary projected 
flows, the impacts to the upper SARI, and the associated costs presented in Section 
3.2.1.  Following review of the information presented in draft form in Section 3.2.1, 
SAWPA determined that it would not be economically viable to expand the upper 
SARI beyond its current capacity, and that future projections should be limited to the 
capacity of the existing upper SARI.  The current total upper SARI capacity is 
assumed to be 30 mgd.  Assuming a 5 percent allowance for infiltration and inflow, 
the available capacity is 28.6 mgd.  Adjusted projected flows per member agency were 
established by SAWPA by eliminating the domestic discharge component identified 
by each member agency, and then proportioning the remaining preliminary projected 
flows for each member agency to accommodate a total capacity of 28.6 mgd.  Table 3-6 
presents the current capacity ownership by each member agency, current flows, the 
initial preliminary future flow projections (without domestic discharges), and the 
adjusted future flow projections.  The adjusted future flow projections were used to 
develop the rate model described in Section 4 of this planning study.  Since it is 
assumed that future flows will match the capacity of the existing system, not costs are 
assumed for future capacity needs.  Recommendations are presented at the end of this 
section that could help to control and/or reduce future flows. 

Table 3-6 
FY 2001 and Projected Upper SARI Flows 

FY 2001 Flow Ownership 
Capacity 

Initial Future 
Projection* 

Adjusted 
Future 

Projection 

Agency 

MGD MGD MGD MGD 
SAWPA 3.47  2.3***  1.7 1.38 
EMWD -  4.38  5.0 4.05 
IEUA  1.24  6.50***  9.3 7.53 
SBVMWD 0.93  7.20  11.5 9.31 
WMWD 2.56  9.62  7.8 6.31 
Total 8.19 30.00  35.3 28.57** 
*  Without domestic discharges. 
** With 5% infiltration and inflow the total is 30 mgd. 
*** Table does not reflect that, during development of this study, SAWPA transferred 1.3 mgd of capacity to IEUA. 

 
3.3 Existing and Projected Upper SARI Quality 
3.3.1 Existing Blended SARI Quality Immediately Upstream Of 
OCSD 
SARI dischargers must meet OCSD’s established local discharge limits for heavy 
metals, biochemical oxygen demand (BOD), total suspended solids (TSS), total 
petroleum hydrocarbons, pH, total toxic organics, and pesticides.  Table 3-7 provides 
a listing of the constituent limits (established by OCSD) for discharge to the SARI.  
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In addition to the constituent limits identified in Table 3-7, there is also a prohibition 
on untreated infectious waste.  Any discharge of infectious waste must be rendered 
non-infectious prior to discharge if the infectious waste is deemed to pose a threat to 
public health and safety, or will result in any violation of applicable state and local 
waste discharge requirements.  

Available quality information for BOD, TSS, and total dissolved solids (TDS) for each 
of the current dischargers is summarized with the quantity information provided in 
Table 3-2.  Current SARI flows include a blend of domestic, highly-saline industrial 
(some with a domestic component), and desalter concentrate.   

Table 3-7 
Current Constituent Limits For Discharge to the SARI1 

Constituent SARI Discharge Limit 
(mg/l) 

Arsenic 2.0 
Cadmium 1.0 
Chromium (Total) 2.0 
Copper 3.0 
Lead 2.0 
Mercury 0.03 
Nickel 10.0 
Silver 5.0 
Zinc 10.0 
Cyanide (Total) 5.0 
Cyanide (Amenable) 1.0 
Polychlorinated biphenyls 0.01 
Pesticides 0.01 
Total Toxic Organics 0.58 
Sulfide (Total) 5.0 
Sulfide (Dissolved) 0.5 
Oil and grease of mineral, petroleum origin (TPH) 100.00 
PH 6 to 12 units 
1 Discharge limits are expected to change due to GWR System implementation and the 
 recently updated California Ocean Plan (December 2001). 

 
Samples of the SARI flow immediately upstream of the OCSD meter facility (S-01) are 
currently taken on a weekly basis.  An automatic sampler provides a 24-hour 
composite flow sample.    Based upon four sampling events taken in February 2002, 
and an assumed average daily flow of 7.9 mgd (the average flow for October through 
December), the blended wastewater quality composition immediately upstream of the 
OCSD meter is characterized and identified in Table 3-8. 
 

Table 3-8 
Current Average Blended SARI Quality Immediately 

Upstream of the OCSD Meter Facility1 
Constituent Concentration (mg/l) 

BOD  91 
TSS 185 
TDS 3,482 
1 Source: lab data for the period Oct. 2001 to Jan. 2002. 

 
It should be noted that data provided by SAWPA staff for the fiscal years 1999, 2000 
and 2001 indicate that BOD and TSS concentrations are trending downward. 
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3.3.2 Projected Upper SARI Quality 
Section 2 describes the requirements for elimination of domestic dischargers from the 
upper SARI.  It is also expected that current industrial discharges may contain a 
domestic waste component.  It is recommended that SAWPA have each of the current 
industrial dischargers characterize their discharge to determine whether the discharge 
includes domestic flows.  For the purpose of this planning study it is assumed that the 
industrial dischargers can eliminate the domestic connection(s) to the SARI system.  
Once the domestic discharges are eliminated from the system, it is anticipated that the 
remaining discharges would include a combination of highly-saline industrial 
wastewater and concentrate from desalters.  Figure 3-2 presents the general location 
of existing and projected industrial dischargers and desalters.  

Based upon available information, it is possible to characterize the existing SARI 
flows for certain key constituents assuming the elimination of domestic dischargers.  
If all current domestic wastewater discharges were eliminated from the SARI, 
assuming an average daily flow of 7.9 mgd, the resulting blended wastewater quality 
immediately upstream of the OCSD meter facility would be reduced to the 
concentration levels identified in Table 3-9. 

Table 3-9 
Estimated Current Average Blended SARI Quality 

Assuming Elimination of Domestic Discharges 
Constituent Concentration (mg/l) 

BOD  54 
TSS 175 
TDS 4,228 

 
As shown in Table 3-8, the elimination of domestic discharges would reduce upper 
SARI BOD and TSS concentrations.   TDS concentrations would increase since the 
dilution effect of the lower TDS domestic wastewater would no longer occur. 

It is not possible to characterize the projected SARI flows due to the influence of the 
large volume of proposed highly-saline industrial dischargers.  Since the 
characterization of the projected industrial flow is unknown, it is not possible to 
characterize the blended saline industrial discharge and desalter concentrate.  
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3.4 Recommendations 
The following summarizes the recommendations of the upper SARI preliminary 
quantity and quality assessment. 

 SAWPA has established adjusted flow projections that enable future flows to be 
within the capacity of the upper SARI system.  Since these adjusted projections are 
approximately 7 mgd lower than the preliminary flow projections provided by the 
member agencies, it is recommended that the SAWPA member agencies continue 
to reassess the preliminary flow projections and coordinate efforts to validate the 
adjusted flow projections.  Specific attention should be placed on estimated 
industrial capacity requirements.  Future capacities required to achieve Inland 
Empire salt balance must also be considered in the projected flow. 

 The following recommendations are focused primarily on the industrial 
component of the projected SARI flows: 

o Reassess the need and timing for future industrial discharge capacity; 
 

o Consider requiring industrial dischargers to desalinate their discharge and 
accept only the concentrate to the SARI system;   

 
o Consider limiting the amount of discharge and period of time at which 

industrial dischargers can use the system.  This may require industrial 
dischargers to construct facilities that enable them to store highly-saline non-
domestic wastewater prior to discharge to the SARI; 

 
o Preliminary projected 2020 flows from desalters are approximately 19 mgd.  

Consider limiting industrial contributions to match the remaining capacity in 
the upper SARI system. 

 
 Conduct a detailed hydraulic analysis, including a flow model, that: 

o Defines the capacity in each portion of the upper SARI; 

o Considers the tie-in points for current and projected flows; 

o Defines system limitations, and; 

o Provides a tool for future planning and flow management. The model will 
provide an estimate of when the hydraulic capacity in the pipelines will occur 
and what are the impacts associated with peak flows on the system. 
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 Currently there is no information available that details typical domestic, industrial, 
or desalter discharger operation practices and associated peak daily or hourly 
flows and durations. In addition to obtaining more detailed descriptions of 
discharger operations, it is recommended that flow metering and recording 
equipment be required that enables the collection of peak daily and peak hourly 
flows to facilitate future flow management.   

 Determine a future I/I factor for inclusion in future capacity assessments. 

 Industrial discharges should be further characterized to ensure no domestic 
connection.  As described in Section 2, additional characterization may also be 
required to accommodate future treatment, disposal, and/or reuse practices. 

 Permits should be revised to add peak flow limitations (i.e., peak hour, peak day) 
on dischargers. 
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Section 4 
Upper SARI Rate Planning Model 
 
4.1 Introduction 
The rate planning model contained in this section includes preliminary financial 
information associated with the upper Santa Ana Regional Interceptor (SARI) through 
Fiscal Year 2020, including anticipated impacts due to proposed future use and 
improvements described in Sections 1, 2 and 3.  Note, in particular, however, that 
while future anticipated revenue increases are indicated in the rate model through FY 
2020, only known ‘near-term’ capital improvements, as currently identified, are 
included in the model.  The following description details how the rate model has been 
developed in MS Excel format, how it can best be utilized, and its limitations.  It is 
recommended that the descriptions below be read in conjunction with a side-by-side 
review of the model workbook and associated worksheets for a more complete 
understanding of the various elements of the model inputs and potential outputs as 
described herein.  (A printout of the model workbook summary spreadsheet is 
included in a pocket in Section 4.5.) 

4.1.1 Historical Data 
Included in the model are the ‘background data’ spreadsheets which include 
historical revenues and debt service payments for the use of the upper SARI line as 
received from Santa Ana Watershed Project Authority (SAWPA) and four of its five 
member agencies, including Eastern Municipal Water District (EMWD), Inland 
Empire Utilities Agency (IEUA), San Bernardino Valley Municipal Water District 
(SBVMWD), and Western Municipal Water District (WMWD).  (Note that the fifth 
member agency, Orange County Water District (OCWD), is not included as their 
primary focus, as related to this study, was water quality in the lower portion of the 
SARI.)  Also, SAWPA’s historical operation and maintenance (O&M) costs and 
treatment costs for discharges to Orange County Sanitation District (OCSD) are 
included for the most recent year of record (pro forma year FY 2001), and are used as 
a basis for projecting these costs into the future, acknowledging the changes in upper 
SARI use anticipated via Sections 2 and 3.    

Historical data from SAWPA, and four of its five member agencies was evaluated for 
historical patterns in order to determine anticipated values and trends of the 
aforementioned revenues and expenses.  All supporting data contained in the various 
worksheets of the rate impacts workbook are also included in the Appendices.  Based 
on the pro forma values and anticipated changes in use and financial trends and 
projections, the rate model provides a planning tool for projecting the impacts to near-
term rates, as will be further described later in this section. 

4.1.2 Using the Rate Model 
4.1.2.1 Structure of the Model 
Under the “Upper SARI - Revenues” section of the model are the financial elements 
associated with SAWPA and four of its five member agencies: EMWD, IEUA, 
SBVMWD, and WMWD.  Following these financial elements are summary output and 
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input sections from and for the model, respectively.  Within the five primary agency 
elements are the “Projected Revenues” and “Changes to Revenues” calculations 
which provide a basis for revenues from each agency for discharging to the SARI, 
based on each agency’s expected quality and quantity of discharges and each year’s 
anticipated rates.  These calculation methodologies are identical for SAWPA and the 
four relevant member agencies, and are repeated to show the agency-specific 
information and independent calculations.  Details of the specific calculations for the 
“revenue” portion of the model are described in Section 4.2 below. 

Financial information, in addition to that described above, is included under the 
“Upper SARI - Revenue Requirements” section of the model.  These are detailed 
expenses that SAWPA encumbers in relation to the SARI operations, which also 
include charges from OCSD, long-term debt, and new O&M and project funding 
requirements.  Long-term debt and debt-reduction inputs include the SARI’s current 
and future outstanding debt service, and also include the annual funding from debt 
service payable by other member agencies for SARI facilities.  Details of the specific 
calculations for this “revenue requirements” portion of the model are described in 
Section 4.3 below. 

4.1.2.2 Utilizing the Model 
To use the model for rate planning purposes, it was necessary to limit the number of 
cells that could be adjusted, altered, and/or manipulated (i.e., some cells in the 
summary worksheet contain formulas or fixed numbers that should not be changed 
arbitrarily).  These cells are “protected” so that they cannot be modified, which would 
affect the integrity of the rate planning comparisons.  Therefore, blue text is indicated 
in the cells that may be modified.   

Where possible, the input values were grouped together in the summary worksheet, 
or in associated worksheets within the rate model workbook, e.g., “Long-Term Debt 
Assumptions” worksheet.  However, when appropriate to locate input cells near 
associated calculations or input values, such input cells are located within the various 
sections of the model.  Again, only the blue text values are to be manipulated to alter 
the rate planning calculations. 

4.2 Revenues from the Agencies 
Identified for each Agency are the projected SARI revenues based on flow, BOD 
concentrations, TSS concentrations, reserved treatment capacity at OCSD, and 
reserved capacity in the pipeline. 

4.2.1 Flows 
Each agency provided information identifying their current flows as well as projected 
future flows for years 2005, 2010, and 2020 (see Section 3).  The rate model assumes 
that domestic flows would be eliminated from the SARI in some future year (e.g., 
assumed to be around FY 2010).  Thus, the model indicates a reduction in flows due to 
domestic discharge elimination during the years FY 2009-2011.  The flow values  
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appear in various areas throughout the model, but the only location in the model 
where alterations are to be made are under the “Changes to Revenues” areas within 
each of the agency specific elements (blue text only).  The flows are based on the flow 
projections by each agency as described in Section 3 of this study.   

The charges associated with these flows are based on the current charges assessed 
under the SARI rate structure (see Appendix F).  A percentage increase in specific 
charges can then be independently applied annually.  Input values can be found in 
the “Upper SARI – SARI Disposal Charges” element of the summary worksheet, and 
the percent increases are values that can be altered as required to more closely 
approximate anticipated cost trends and/or to test rate sensitivities. 

4.2.2 BOD and TSS Charges  
The initial BOD and TSS concentrations were determined from recorded historical 
data.  The historical data was taken from the first half of FY 2002 (July-Dec. 2001), as 
provided by SAWPA, and contained the monthly concentrations of BOD and TSS for 
that period.  From this data, the average weighted concentrations were determined 
and used as the base value in the model.  These values, as provided by SAWPA, can 
be found in Appendix G, and are also input into the spreadsheet as separate 
worksheets attached to the model workbook (one worksheet for each agency). 

These base values are inserted into the “Changes to Revenue” elements for each 
agency for pro forma year FY 2001.  In order to determine the future costs associated 
with the BOD and TSS charges, four steps are incorporated into the model.    

First, the future BOD and TSS concentrations are estimated based on the future flows 
as described in Section 4.2.1 above.  These estimates represent the future 
concentrations assuming that no changes in the sources of flow will occur (i.e., with 
domestic discharge flows included).  However, since the assumption is, that future 
domestic flow will be reduced to zero in some future year (e.g., around FY 2010), and 
the BOD and TSS concentrations are generally greatest from the domestic sources, 
these concentrations will gradually be reduced (e.g., in FY 2009-2011).   

The second step includes removing the domestic-related concentrations from the 
baseline flow projections (which includes domestic discharges).  In order to evaluate 
the removal of BOD and TSS from the domestic sources, the current BOD and TSS 
concentrations from the domestic sources alone were calculated.  Then, since the 
flows (with BOD and TSS) initially expressed future values (assuming no changes to 
the sources of flow), the gradual reductions in BOD and TSS concentrations are input 
as indicated in the lines entitled “Reduction in Domestic BOD (mg/l)” and 
“Reduction in Domestic TSS (mg/l)” in the “Changes to Revenues” for each agency-
specific element of the model.  The projected BOD/TSS reductions are then subtracted 
from the concentrations that would have occurred if domestic flow was not removed 
from the SARI; thus, resulting in the projected BOD and TSS concentrations “ without 
domestic flow”. 
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The third step includes determining the revenues associated with the BOD and TSS 
concentrations, so the future charges ($/1000 lb. exceeding a specified concentration) 
are projected.  As only the current charges are known ($122.09/1000 lb. of BOD and 
$112.04/1000 lb. of TSS for concentrations over 250 mg/l in 2002, as shown in 
Appendix H), these values are input and an annual percent increase was applied to 
these charges to derive future costs.  These charges are included in the “Upper SARI – 
SARI Disposal Charges” element of the summary worksheet, and can be altered as 
required to evaluate future revenue and disposal charge sensitivities.   

The fourth factor that is included in the model, which impacts BOD and TSS revenue 
streams, relates to the future BOD and TSS surcharge levels for discharges to the 
SARI.    Therefore, there is a line item in the “Upper SARI – SARI Disposal Charges” 
element wherein the allowable BOD/TSS limits can be reduced in concentration in 
any given year (e.g., reduce the allowable level from 250 mg/l to 200 mg/l in any 
given year).  This will in turn increase the revenues from BOD and TSS discharges if 
the agency discharge concentrations remain the same. 

In addition to the BOD and TSS charges in the “Upper SARI – SARI Disposal 
Charges” element of the model, the “OCSD Rate Increase Offset” is entered here.  This 
is the percentage that is applied in addition to the percent increases indicated above in 
order to offset specific rate adjustments imposed by OCSD.  

4.2.3 Reserved OCSD Treatment Capacity Charge 
Another revenue stream from the member agencies comes from charges for the total 
reserved OCSD treatment capacities within the SARI line.  This is a fixed cost, based 
on the amount of treatment capacity (in MGD) that each agency has purchased in the 
SARI.  The projected costs are determined based on the current charges ($2,768/MGD, 
see Appendix F) with a percent increase applied annually.  This charge is input under 
the “Upper SARI – SARI Disposal Charges” element of the model.  This charge is then 
multiplied by the projected future reserved capacity values (see Section 3 above), or 
projected flows (if greater), and is indicated in each agency-specific element of the 
model summary worksheet. 

4.2.4 Reserved SARI Pipeline Capacity Charge 
Similar to the OCSD Treatment Capacity Charge described in Section 4.2.3 above, a 
new SARI Pipeline Capacity Charge has been established to offset some of the costs 
associated with the SARI system. 

4.3 Additional SARI Financial Data 
Additional revenue requirements that are specific to SARI operations include 
administrative costs, facilities costs, operations and maintenance costs, payments to 
OCSD, new project costs, long-term debt (notes payable and receivable), and reserves 
and reserve account interest.  This information can be found on the second page of the 
model summary worksheet (included under Section 4.5). 
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4.3.1 Facility and Operations and Maintenance (O&M) Costs  
Included in this section are the SARI related costs that are incurred from the SARI 
facilities O&M (maintenance services performed by WMWD and others) and O&M 
costs related to discharging the SARI flows to OCSD.  Additionally the professional 
consulting, engineering, temporary services, labor, overhead, legal, insurance, 
materials, supplies, equipment, SARI hydraulic analysis, renewals and replacements 
(R&R), TV Inspection, and other miscellaneous O&M items are accounted for in this 
section of the model.  Additionally, rows are included in the model for inclusion of 
future additional O&M categories. 

Each of the aforementioned items (except for the SARI hydraulic analysis and TV 
Inspection), were developed based on the recent historical costs as obtained from 
SAWPA.  Renewal and replacement (R&R) costs are estimated based on the age of the 
upper SARI and anticipated increasing R&R requirements in the future.  These 
current values (FY 2001) are then given an annual percent increase, as shown in the 
“Annual Operations” and “Annual Maintenance” portions of the “Upper SARI - 
Revenue Requirements” section of the model.  Again, the percentage applied is an 
input value that can be manipulated in the model to test rate and revenue 
sensitivities.   

Also shown under the “Annual Operations” and “Annual Maintenance” portions of 
the “Upper SARI – Revenue Requirements” section of the model, are the SARI 
Hydraulic Analysis and TV Inspection work elements.  It is assumed that the 
Hydraulic Analysis will be conducted over a one-year period, and will be repeated 
every five years.  The TV Inspections are assumed to take five years to complete, and 
are assumed to be repeated approximately every ten years.  The values for these costs 
can be manipulated as required, within the model, to match anticipated trends. 

4.3.2 OCSD Disposal Costs 
There are three forms of payment to OCSD, which are shown under the “OCSD 
Disposal Costs” heading of the “Upper SARI  - Revenue Requirements”, “Operating 
Expenses” portion of the model worksheet.  First is the flow charge, which includes a 
combination of the total flow, as detailed in Section 4.2.1 above, plus an annual 
infiltration and inflow (I/I) value (a percentage of total flow, which is a changeable 
value).  Since OCSD charges SAWPA for discharges to the lower SARI based on an 
annual flow ($/MG), the current value ($75.51/MG for 2003, see Appendix H) was 
input initially, with a percent increase applied annually.   

The second and third charges from OCSD are the charges for BOD and TSS 
concentrations.  The concentrations for BOD and TSS are determined by taking a 
flow-weighted average of the concentrations anticipated from each agency discharge 
(see Section 4.2.2 above).  The current charges for the BOD and TSS were also 
provided by OCSD (in FY 2003 - $125.9/1000 lb. for BOD and $146.01/1000 lb. TSS, 
see Appendix H), and an annual percent increase is applied in future years.  The 
percentage increase for the various charges can be changed (independently, for each 
charge) as required to test cost impacts and rate sensitivities. 



Section 4 
Upper SARI Rate Planning Model 

A  4-6 

P:\SAWPA-2084\34692-SARI Planning Study\TO 1 - SARI Planning Study\7 Project Docs\7.1 Draft Docs\7.1.5 Final Report\Rev. 12 02\Section 4.doc 

4.3.3 Long-Term Debt  
The SARI Long-Term debt can be divided into three categories, and all are located 
under the “Long-Term Debt” section of the model.   

First is the new Long-Term debt for additional projects based on the estimated costs 
for construction of anticipated future projects.  These projects can be added to, 
deleted, or changed as required, but are initially based on recommendations from 
Sections 1, 2 and 3 of this study.  The first step in determining the long-term debt for 
future projects is to create a set of assumptions.  These assumptions are located in the 
“Long-Term Debt Assumptions” worksheet of the model, with the following inputs: 
the bond period, the bond rate, the number of times per year the bond is paid, the 
project inflation rate, and the number of years it takes for construction of the projects.  
These values allow automatic calculation of the bond payments based on the total cost 
of the project, as input into the summary worksheet under “New Projects – 
Additional Long-Term Debt”.  Also, input under this element, are the assumed year 
that each project would be online.  The payment on each project bond would begin at 
the start of construction, assuming the number of years for construction, as previously 
input in the “Long-Term Debt Assumptions” worksheet.  

Second is the current Long-Term debt, which is reflected by the annual debt service 
payments (see Appendix I).  Third is the long-term debt that is outstanding for other 
member agencies and payable annually to SAWPA (see Appendix I), for SARI 
facilities (i.e., “Long-Term Debt Reduction”).   

4.3.4 Reserves and Reserve Accounts  
The reserves and reserve account values are shown under the “Summary” section of 
the model worksheet.  The FY 2001 and FY 2002 unrestricted and restricted account 
values were provided by SAWPA, and are shown in future years for illustration of 
reserve fluctuations anticipated due to rate and revenue changes, as calculated by the 
rate planning model. 

4.4 Summary 
All of the data described above, including the revenues from SAWPA and the 
member agencies, SARI O&M costs, treatment costs for discharges to OCSD, long-
term debt and reserve account balances are summarized under the “Upper SARI - 
Summary - Revenues, Revenue Requirements, Long-Term Debt, and Reserves” 
section at the bottom of the model worksheet.  There are three total values 
determined:  the difference between the revenues (SAWPA, EMWD, IEUA, SBVMWD 
and WMWD) and revenue requirements (Facilities, O&M and OCSD Charges), the 
difference between the long-term debt and the long-term debt reduction, and the 
changing balance of the reserve account (with interest).  Finally, the changes in all 
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three values are calculated and shown for each year through FY 2020.  The ability to 
manipulate the model inputs will allow for additional rate sensitivity evaluations, 
such that preliminary projected rate levels and impacts can be assessed.  However, 
this model, as indicated herein, is for the sole purpose of evaluating preliminary rate 
impacts for the near-term (next 3-5 years beyond the latest year of actual financial 
data).  A detailed evaluation of established and proposed rate methodologies and 
philosophies would need to be undertaken to develop a modified rate model for 
future rate projections.  

4.4.1 Findings and Conclusions 
The following summarizes the findings and conclusions based on the preliminary rate 
model assessment. 

 It is imperative that the rate philosophy, methodology and structure that are 
adopted by SAWPA (and its member agencies), are created and derived from the 
need to achieve a salt balance in the watershed.  These must be justifiable and 
documented in such a manner that they will not be challenged. 

 It may become appropriate to add a TDS charge in the future for those utilities 
which discharge to the SARI and do not meet a minimum TDS level, and therefore, 
may not be improving the salt balance in the watershed. 

 With the proposed elimination of the domestic discharges (around FY 2010), three 
of the charges would be reduced in the future: the flow charge, the BOD charge, 
and the TSS charge.  However, by reducing the BOD and TSS surcharge levels in 
order to promote a reduction in these discharges, revenues may still be acquired 
through these two charges.  At the same time, while revenues are reduced due to 
BOD, TSS, and flow reductions, costs to OCSD would also be reduced via similar 
offsetting charges.  SAWPA may also be eligible for lower annual discharge rates as 
a “Class A” discharger to OCSD based on a reduction in these water quality 
parameters.  Therefore, overall financial impacts may not be as significant as would 
be expected, from the elimination of domestic discharges. 

 Additionally, an increase in other permitted flows with time should help offset the 
reduction in flows due to future domestic discharge elimination. 

 “Reserved OCSD Treatment Capacities vs. Projected Flows” and “Reserved SARI 
Pipeline Capacities vs. Projected Flows” sections are included in the summary 
model worksheet. These sections indicate the adequacies of the reserved capacities 
in comparison to the projected flows.  Note that additional reserved capacity levels 
need to be purchased by several of the discharging agencies immediately and in 
future years, as indicated, based on the current flow projections. [Note, also, that 
the rate model does not reflect that, during the development of this study, SAWPA 
transferred 1.3 mgd of SARI pipeline capacity to IEUA.] 

4.5 Upper SARI – Rate Planning Model 
In pocket following this page. 



Santa Ana Watershed Project Authority
UPPER SARI - RATE PLANNING MODEL

Pro Forma - FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020
(00-01) (01-02) (02-03) (03-04) (04-05) (05-06) (06-07) (07-08) (08-09) (09-10) (10-11) (11-12) (12-13) (13-14) (14-15) (15-16) (16-17) (17-18) (18-19) (19-20)

UPPER SARI - REVENUES
 SAWPA
    Projected Revenues

Flow
   Flow (annual, MG) 1266 712 329 420 475 504 533 562 591 621 609 597 585 573 561 550 538 526 514 502
   Flow (average day, MGD) 3.47 1.95 0.90 1.15 1.30 1.38 1.46 1.54 1.62 1.70 1.67 1.64 1.60 1.57 1.54 1.51 1.47 1.44 1.41 1.38
   Total flow charge ($/year) $943,337 $534,524 $271,374 $415,794 $493,530 $550,096 $611,085 $676,798 $747,554 $823,693 $848,393 $873,502 $899,002 $924,868 $951,073 $977,587 $1,004,374 $1,031,396 $1,058,609 $1,085,965
Average Annual BOD (mg/l) 10                            10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
   Total BOD Charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Average Annual TSS (mg/l) 11                            11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
   Total TSS Charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Reserved OCSD capacity charge $115,230 $92,340 $101,575 $121,798 $127,888 $134,282 $140,996 $148,046 $155,449 $163,221 $171,382 $179,951 $188,949 $198,396 $208,316 $218,732 $229,668 $241,152 $253,209 $265,870
Reserved SARI pipeline capacity charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total SAWPA Revenues $1,058,567 $626,865 $372,948 $537,593 $621,418 $684,378 $752,081 $824,844 $903,002 $986,914 $1,019,775 $1,053,454 $1,087,951 $1,123,264 $1,159,389 $1,196,319 $1,234,042 $1,272,548 $1,311,818 $1,351,835

    Changes to Revenues
Domestic Discharge Elimination

Projected Flow without Domestic (MGD) 1.95 0.90 1.15 1.30 1.38 1.46 1.54 1.62 1.70 1.67 1.64 1.60 1.57 1.54 1.51 1.47 1.44 1.41 1.38
  Projected flow with Domestic (MGD) 3.47 1.95 0.90 1.15 1.30 1.38 1.46 1.54 1.62 1.70 1.67 1.64 1.60 1.57 1.54 1.51 1.47 1.44 1.41 1.38
  Reduction in Domestic flow (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Projected BOD without Domestic (mg/l) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
  Projected BOD with Domestic (mg/l) 10                            10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
  Reduction in Domestic BOD (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Projected TSS without Domestic (mg/l) 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
  Projected TSS with Domestic (mg/l) 11                            11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
  Reduction in Domestic TSS (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 EMWD   
    Projected Revenues

Flow
   Flow (annual, MG) 0 11 183 365 548 621 694 767 840 913 969 1025 1082 1138 1195 1251 1308 1364 1421 1477
   Flow (average day, MGD) 0.00 0.03 0.50 1.00 1.50 1.70 1.90 2.10 2.30 2.50 2.65 2.81 2.96 3.12 3.27 3.43 3.58 3.74 3.89 4.05
   Total flow charge ($/year) $0.00 $8,223.45 $150,763.25 $361,560.43 $569,457.67 $677,654.63 $795,247.64 $922,905.81 $1,061,341.68 $1,211,313.88 $1,350,580.66 $1,500,745.83 $1,662,551.07 $1,836,784.97 $2,024,285.88 $2,225,944.93 $2,442,709.16 $2,675,584.95 $2,925,641.54 $3,194,014.84
Average Annual BOD (mg/l) -                           15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
   Total BOD Charge $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Average Annual TSS (mg/l) -                           25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
   Total TSS Charge $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Reserved OCSD capacity charge $39,859.20 $39,859.20 $43,845.12 $52,574.68 $69,004.27 $82,115.08 $96,364.47 $111,833.50 $128,608.52 $146,781.47 $163,657.18 $181,853.51 $201,460.32 $222,573.19 $245,293.69 $269,729.81 $295,996.31 $324,215.13 $354,515.84 $387,036.09
Reserved SARI pipeline capacity charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total EMWD Revenues $39,859.20 $48,082.65 $194,608.37 $414,135.11 $638,461.94 $759,769.71 $891,612.10 $1,034,739.31 $1,189,950.21 $1,358,095.34 $1,514,237.84 $1,682,599.34 $1,864,011.40 $2,059,358.16 $2,269,579.58 $2,495,674.73 $2,738,705.46 $2,999,800.07 $3,280,157.38 $3,581,050.92

    Changes to Revenues
Domestic Discharge Elimination

Projected Flow without Domestic (MGD) 0.03 0.50 1.00 1.50 1.70 1.90 2.10 2.30 2.50 2.65 2.81 2.96 3.12 3.27 3.43 3.58 3.74 3.89 4.05
  Projected flow with Domestic (MGD) 0.00 0.03 0.50 1.00 1.50 1.70 1.90 2.10 2.30 2.50 2.65 2.81 2.96 3.12 3.27 3.43 3.58 3.74 3.89 4.05
  Reduction in Domestic flow (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Projected BOD without Domestic (mg/l) 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
  Projected BOD with Domestic (mg/l) -                           15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
  Reduction in Domestic BOD (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Projected TSS without Domestic (mg/l) 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
  Projected TSS with Domestic (mg/l) -                           25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
  Reduction in Domestic TSS (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 IEUA    
    Projected Revenues

Flow
   Flow (annual, MG) 453 602 1095 1278 1916 2008 2099 2190 2135 2592 2443 2477 2511 2544 2578 2612 2646 2680 2714 2747
   Flow (average day, MGD) 1.24 1.65 3.00 3.50 5.25 5.50 5.75 6.00 5.85 7.10 6.69 6.79 6.88 6.97 7.06 7.16 7.25 7.34 7.43 7.53
   Total flow charge ($/year) $337,133.73 $451,831.81 $904,579.50 $1,265,461.49 $1,993,101.85 $2,192,412.03 $2,406,670.48 $2,636,873.75 $2,699,499.50 $3,440,131.41 $3,404,939.48 $3,624,722.74 $3,857,971.98 $4,105,484.34 $4,368,103.00 $4,646,719.81 $4,942,278.05 $5,255,775.32 $5,588,266.61 $5,940,867.60
Average Annual BOD (mg/l) 440                          405 370 335 250 190 180 170 135 75 48 45 43 40 38 35 33 30 28 25
   Total BOD Charge $87,524.12 $94,930.61 $208,466.35 $231,604.73 $270,231.33 $118,901.79 $261,043.47 $250,261.24 $311,106.00 $116,606.09 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Average Annual TSS (mg/l) 304                          290 277 263 250 225 200 175 150 100 73 70 68 65 63 60 58 55 53 50
   Total TSS Charge $22,750.63 $22,685.36 $86,552.86 $99,904.56 $247,986.88 $204,589.18 $299,444.16 $246,064.98 $335,878.70 $214,015.02 $95,321.56 $90,199.47 $84,003.30 $76,622.24 $67,936.33 $57,815.69 $46,119.83 $32,696.86 $17,382.66 $0.00
Reserved OCSD capacity charge $142,828.80 $142,828.80 $157,111.68 $188,392.62 $241,514.95 $265,666.45 $291,629.30 $319,524.28 $327,112.98 $416,859.37 $412,594.97 $439,227.30 $467,491.37 $497,483.79 $529,306.71 $563,068.22 $598,882.61 $636,870.78 $677,160.55 $719,887.12
Reserved SARI pipeline capacity charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total IEUA Revenues $590,237.28 $712,276.58 $1,356,710.39 $1,785,363.39 $2,752,835.01 $2,781,569.44 $3,258,787.41 $3,452,724.25 $3,673,597.18 $4,187,611.89 $3,912,856.01 $4,154,149.51 $4,409,466.65 $4,679,590.37 $4,965,346.04 $5,267,603.72 $5,587,280.49 $5,925,342.95 $6,282,809.82 $6,660,754.72

    Changes to Revenues
Domestic Discharge Elimination

Projected Flow without Domestic (MGD) 1.65 3.00 3.50 5.25 5.50 5.75 6.00 5.85 7.10 6.69 6.79 6.88 6.97 7.06 7.16 7.25 7.34 7.43 7.53
  Projected flow with Domestic (MGD) 1.24 1.65 3.00 3.50 5.25 5.50 5.75 6.00 6.25 8.30 8.29 8.29 8.28 8.27 8.26 8.26 8.25 8.24 8.23 8.23
  Reduction in Domestic flow (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 1.20 1.60 1.50 1.40 1.30 1.20 1.10 1.00 0.90 0.80 0.70
Projected BOD without Domestic (mg/l) 405 370 335 250 190 180 170 135 75 48 45 43 40 38 35 33 30 28 25
  Projected BOD with Domestic (mg/l) 440                          405 370 335 300 290 280 270 260 250 248 245 243 240 238 235 233 230 228 225
  Reduction in Domestic BOD (mg/l) 0 0 0 50 100 100 100 125 175 200 200 200 200 200 200 200 200 200 200
Projected TSS without Domestic (mg/l) 290 277 263 250 225 200 175 150 100 73 70 68 65 63 60 58 55 53 50
  Projected TSS with Domestic (mg/l) 304                          290 277 263 250 245 240 235 230 225 223 220 218 215 213 210 208 205 203 200
  Reduction in Domestic TSS (mg/l) 0 0 0 0 20 40 60 80 125 150 150 150 150 150 150 150 150 150 150

 SBVMWD  
    Projected Revenues

Flow
   Flow (annual, MG) 338 73 110 146 183 913 1095 1278 1460 1643 1818 1993 2169 2344 2520 2695 2871 3046 3222 3397
   Flow (average day, MGD) 0.93 0.20 0.30 0.40 0.50 2.50 3.00 3.50 4.00 4.50 4.98 5.46 5.94 6.42 6.90 7.38 7.87 8.35 8.83 9.31
   Total flow charge ($/year) $251,592 $54,823 $90,458 $144,624 $189,819 $996,551 $1,255,654 $1,538,176 $1,845,812 $2,180,365 $2,533,990 $2,917,526 $3,333,081 $3,782,898 $4,269,363 $4,795,018 $5,362,565 $5,974,879 $6,635,018 $7,346,234
Average Annual BOD (mg/l) -                           26 28 29 30 34 38 42 46 50 51 52 53 54 55 56 57 58 59 60
   Total BOD Charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,436 $7,911 $13,557 $20,516 $28,943 $39,007 $50,895 $64,808 $80,964 $99,603
Average Annual TSS (mg/l) -                           36 38 39 40 44 48 52 56 60 62 63 65 66 68 69 71 72 74 75
   Total TSS Charge $0 $0 $0 $0 $0 $0 $0 $0 $13,780 $27,129 $36,258 $47,191 $60,133 $75,308 $92,961 $113,356 $136,781 $163,550 $194,003 $228,509
Reserved OCSD capacity charge $30,732 $6,643 $10,961 $17,525 $23,001 $120,757 $152,154 $186,389 $223,667 $264,207 $307,057 $353,532 $403,887 $458,394 $517,342 $581,038 $649,811 $724,008 $804,001 $890,183
Reserved SARI pipeline capacity charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total SBVMWD Revenues $282,324 $61,466 $101,419 $162,149 $212,821 $1,117,308 $1,407,809 $1,724,566 $2,083,258 $2,471,700 $2,880,740 $3,326,161 $3,810,659 $4,337,116 $4,908,609 $5,528,419 $6,200,052 $6,927,245 $7,713,987 $8,564,529

    Changes to Revenues
Domestic Discharge Elimination

Projected Flow without Domestic (MGD) 0.20 0.30 0.40 0.50 2.50 3.00 3.50 4.00 4.50 4.98 5.46 5.94 6.42 6.90 7.38 7.87 8.35 8.83 9.31
  Projected flow with Domestic (MGD) 0.93 0.20 0.30 0.40 0.50 2.50 3.00 3.50 4.00 4.50 4.98 5.46 5.94 6.42 6.90 7.38 7.87 8.35 8.83 9.31
  Reduction in Domestic flow (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Projected BOD without Domestic (mg/l) 26 28 29 30 34 38 42 46 50 51 52 53 54 55 56 57 58 59 60
  Projected BOD with Domestic (mg/l) 25                            26 28 29 30 34 38 42 46 50 51 52 53 54 55 56 57 58 59 60
  Reduction in Domestic BOD (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Projected TSS without Domestic (mg/l) 36 38 39 40 44 48 52 56 60 62 63 65 66 68 69 71 72 74 75
  Projected TSS with Domestic (mg/l) 35                            36 38 39 40 44 48 52 56 60 62 63 65 66 68 69 71 72 74 75
  Reduction in Domestic TSS (mg/l) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

 WMWD
    Projected Revenues

Flow
   Flow (annual, MG) 933 1197 1278 1369 1460 1898 2336 2774 2738 2683 1796 1859 1921 1984 2046 2109 2171 2216 2260 2304
   Flow (average day, MGD) 2.56 3.28 3.50 3.75 4.00 5.20 6.40 7.60 7.50 7.35 4.92 5.09 5.26 5.44 5.61 5.78 5.95 6.07 6.19 6.31
   Total flow charge ($/year) $694,825 $899,097 $1,055,343 $1,355,852 $1,518,554 $2,072,826 $2,678,729 $3,340,040 $3,460,897 $3,561,263 $2,503,732 $2,720,438 $2,952,555 $3,201,083 $3,467,081 $3,751,678 $4,056,066 $4,345,720 $4,654,200 $4,982,663
Average Annual BOD (mg/l) 93                            92 92 91 90 90 90 90 80 60 50 50 50 50 50 50 50 50 50 50
   Total BOD Charge $0 $0 $0 $0 $0 $0 $0 $0 $140,772 $48,285 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Average Annual TSS (mg/l) 224                          189 150 150 150 150 150 150 147 142 140 140 140 140 140 140 140 140 140 140
   Total TSS Charge $0 $0 $0 $0 $0 $0 $166,647 $207,788 $417,695 $407,653 $280,369 $304,636 $330,628 $358,458 $388,245 $420,114 $454,200 $486,635 $521,179 $557,960
Reserved OCSD capacity charge $127,217 $127,217 $139,939 $167,801 $184,011 $251,176 $324,596 $404,731 $419,376 $431,538 $303,391 $329,650 $357,777 $387,893 $420,125 $454,611 $491,495 $526,594 $563,975 $603,776
Reserved SARI pipeline capacity charge $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total WMWD Revenues $822,042 $1,026,314 $1,195,282 $1,523,652 $1,702,565 $2,324,001 $3,169,972 $3,952,559 $4,438,740 $4,448,738 $3,087,492 $3,354,724 $3,640,960 $3,947,433 $4,275,451 $4,626,403 $5,001,761 $5,358,950 $5,739,353 $6,144,400

    Changes to Revenues
Domestic Discharge Elimination

Projected Flow without Domestic (MGD) 3.28 3.50 3.75 4.00 5.20 6.40 7.60 7.50 7.35 4.92 5.09 5.26 5.44 5.61 5.78 5.95 6.07 6.19 6.31
  Projected flow with Domestic (MGD) 2.56 3.28 3.50 3.75 4.00 5.20 6.40 7.60 8.80 10.00 10.22 10.44 10.66 10.89 11.11 11.33 11.55 11.77 11.99 12.21
  Reduction in Domestic flow (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.30 2.65 5.30 5.35 5.40 5.45 5.50 5.55 5.60 5.70 5.80 5.90
Projected BOD without Domestic (mg/l) 92 92 91 90 90 90 90 80 60 50 50 50 50 50 50 50 50 50 50
  Projected BOD with Domestic (mg/l) 93                            92 92 91 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
  Reduction in Domestic BOD (mg/l) 0 0 0 0 0 0 0 10 30 40 40 40 40 40 40 40 40 40 40
Projected TSS without Domestic (mg/l) 189 150 150 150 150 150 150 147 142 140 140 140 140 140 140 140 140 140 140
  Projected TSS with Domestic (mg/l) 224                          189 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
  Reduction in Domestic TSS (mg/l) 0 0 0 0 0 0 0 3 8 10 10 10 10 10 10 10 10 10 10

UPPER SARI - SARI DISPOSAL CHARGES
Unit Charge for Flow ($/MG) $745 $751 $826 $991 $1,040 $1,092 $1,147 $1,204 $1,264 $1,327 $1,394 $1,464 $1,537 $1,614 $1,694 $1,779 $1,868 $1,961 $2,059 $2,162
  Unit Charge % Increase per year 10.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
Unit Charge for Reserved Treatment Capacity ($/ MGD reserved) $2,768 $2,768 $3,045 $3,651 $3,834 $4,025 $4,227 $4,438 $4,660 $4,893 $5,137 $5,394 $5,664 $5,947 $6,244 $6,557 $6,885 $7,229 $7,590 $7,970
  Reserved Treatment Capacity Charge % Increase per year 10.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
BOD limit (mg/l) ('X') 250 250 200 200 150 150 100 100 50 50 50 50 50 50 50 50 50 50 50 50
   Unit Charge for Excess BOD ($/1000lbs over X mg/l) $122 $122 $134 $161 $169 $178 $186 $196 $206 $216 $227 $238 $250 $262 $275 $289 $304 $319 $335 $352
   BOD Charge % Increase per year 10.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
TSS limit (mg/l) ('Y') 250 250 200 200 150 150 100 100 50 50 50 50 50 50 50 50 50 50 50 50
   Unit Charge for Excess TSS ($/1000lbs over Y mg/l) $112 $112 $123 $148 $155 $163 $171 $180 $189 $198 $208 $218 $229 $241 $253 $265 $279 $293 $307 $323
   TSS Charge % Increase per year 10.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

OCSD Rate Increase Offset 0.0% 14.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Unit Charge for SARI Pipeline Capacity ($/ MGD reserved) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  Reserved Pipeline Capacity Charge % Increase per year 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

UPPER SARI - RESERVED OCSD TREATMENT CAPACITIES vs PROJECTED FLOWS
     SAWPA

Reserved OCSD Treatment Capacity (MGD) Current (FY 2002) 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78 2.78
Projected Flow (MGD) 3.47 1.95 0.90 1.15 1.30 1.38 1.46 1.54 1.62 1.70 1.67 1.64 1.60 1.57 1.54 1.51 1.47 1.44 1.41 1.38
Current Reserved Treatment Capacity vs Projected Flow Inadequate OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

     EMWD
Reserved OCSD Treatment Capacity (MGD) Current (FY 2002) 1.20 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Projected Flow (MGD) 0.00 0.03 0.50 1.00 1.50 1.70 1.90 2.10 2.30 2.50 2.65 2.81 2.96 3.12 3.27 3.43 3.58 3.74 3.89 4.05
Current Reserved Treatment Capacity vs Projected Flow OK OK OK OK Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate

     IEUA
Reserved OCSD Treatment Capacity (MGD) Current (FY 2002) 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30 4.30
Projected Flow (MGD) 1.24 1.65 3.00 3.50 5.25 5.50 5.75 6.00 5.85 7.10 6.69 6.79 6.88 6.97 7.06 7.16 7.25 7.34 7.43 7.53
Current Reserved Treatment Capacity vs Projected Flow OK OK OK OK Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate

     SBVMWD
Reserved OCSD Treatment Capacity (MGD) Current (FY 2002) 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Projected Flow (MGD) 0.93 0.20 0.30 0.40 0.50 2.50 3.00 3.50 4.00 4.50 4.98 5.46 5.94 6.42 6.90 7.38 7.87 8.35 8.83 9.31
Current Reserved Treatment Capacity vs Projected Flow Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate

     WMWD
Reserved OCSD Treatment Capacity (MGD) Current (FY 2002) 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83
Projected Flow (MGD) 2.56 3.28 3.50 3.75 4.00 5.20 6.40 7.60 7.50 7.35 4.92 5.09 5.26 5.44 5.61 5.78 5.95 6.07 6.19 6.31
Current Reserved Treatment Capacity vs Projected Flow OK OK OK OK Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate

          Total Reserved OCSD Treatment Capacity (MGD) 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20
Total Required OCSD Treatment Capacity (MGD) 8.19 7.11 8.20 9.80 12.55 16.28 18.51 20.74 21.27 23.15 20.92 21.78 22.65 23.52 24.39 25.25 26.12 26.94 27.75 28.57

UPPER SARI - RESERVED SARI PIPELINE CAPACITIES vs PROJECTED FLOWS
     SAWPA

Reserved SARI Pipeline Capacity (MGD) Current (FY 2002)* 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30
Projected Flow (MGD) 3.47                         1.95                            0.90                            1.15                            1.30                            1.38                            1.46                            1.54                            1.62                            1.70                            1.67                            1.64                            1.60                            1.57                            1.54                            1.51                            1.47                            1.44                            1.41                            1.38                            
Current Pipeline Reserved Capacity vs Projected Flow Inadequate OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

     EMWD
Reserved SARI Pipeline Capacity (MGD) Current (FY 2002) 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38
Projected Flow (MGD) -                           0.03                            0.50                            1.00                            1.50                            1.70                            1.90                            2.10                            2.30                            2.50                            2.65                            2.81                            2.96                            3.12                            3.27                            3.43                            3.58                            3.74                            3.89                            4.05                            
Current Pipeline Reserved Capacity vs Projected Flow OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

     IEUA
Reserved SARI Pipeline Capacity (MGD) Current (FY 2002)* 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50
Projected Flow (MGD) 1.24                         1.65                            3.00                            3.50                            5.25                            5.50                            5.75                            6.00                            5.85                            7.10                            6.69                            6.79                            6.88                            6.97                            7.06                            7.16                            7.25                            7.34                            7.43                            7.53                            
Current Pipeline Reserved Capacity vs Projected Flow OK OK OK OK OK OK OK OK OK Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate Inadequate

     SBVMWD
Reserved SARI Pipeline Capacity (MGD) Current (FY 2002) 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20 7.20
Projected Flow (MGD) 0.93                         0.20                            0.30                            0.40                            0.50                            2.50                            3.00                            3.50                            4.00                            4.50                            4.98                            5.46                            5.94                            6.42                            6.90                            7.38                            7.87                            8.35                            8.83                            9.31                            
Current Pipeline Reserved Capacity vs Projected Flow OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK Inadequate Inadequate Inadequate Inadequate Inadequate

     WMWD
Reserved SARI Pipeline Capacity (MGD) Current (FY 2002) 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62 9.62
Projected Flow (MGD) 2.56 3.28 3.50 3.75 4.00 5.20 6.40 7.60 7.50 7.35 4.92 5.09 5.26 5.44 5.61 5.78 5.95 6.07 6.19 6.31
Current Pipeline Reserved Capacity vs Projected Flow OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

          Total SARI Hydraulic Capacity (MGD) 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

          Subtotal Projected Flow (MGD) - without I/I 8.19                         7.11                            8.20                            9.80                            12.55                          16.28                          18.51                          20.74                          21.27                          23.15                          20.92                          21.78                          22.65                          23.52                          24.39                          25.25                          26.12                          26.94                          27.75                          28.57                          
          Projected I/I (MGD) 0.00 0.00 0.00 0.49 0.63 0.81 0.93 1.04 1.06 1.16 1.05 1.09 1.13 1.18 1.22 1.26 1.31 1.35 1.39 1.43

          Total Projected Flow (MGD) - with I/I 8.19                         7.11                            8.20                            10.29                          13.18                          17.09                          19.44                          21.78                          22.33                          24.31                          21.96                          22.87                          23.78                          24.69                          25.61                          26.52                          27.43                          28.28                          29.14                          30.00                          

12/18/2002

Fiscal Year

  Reserved SARI Pipeline Capacity

Reserved OCSD Treatment Capacity

* Model does not reflect that, during the 
development of this study, SAWPA 
transferred 1.3 MGD of capacity to IEUA.



Santa Ana Watershed Project Authority
UPPER SARI - RATE PLANNING MODEL

Pro Forma - FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020
(00-01) (01-02) (02-03) (03-04) (04-05) (05-06) (06-07) (07-08) (08-09) (09-10) (10-11) (11-12) (12-13) (13-14) (14-15) (15-16) (16-17) (17-18) (18-19) (19-20)

Fiscal Year

UPPER SARI - REVENUE REQUIREMENTS
 Program Administration $0 $0 $100,000 $150,000 $200,000 $250,000 $257,500 $265,225 $273,182 $281,377 $289,819 $298,513 $307,468 $316,693 $326,193 $335,979 $346,058 $356,440 $367,133 $378,147

  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

 Operating Expenses
Annual Operations

Facilities O&M - WMWD $383,515 $130,000 $425,000 $437,750 $450,883 $464,409 $478,341 $492,691 $507,472 $522,696 $538,377 $554,529 $571,164 $588,299 $605,948 $624,127 $642,851 $662,136 $682,000 $702,460
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Facilities O&M - Other (OCSD, etc.) $255,000 $310,000 $319,300 $328,879 $338,745 $348,908 $359,375 $370,156 $381,261 $392,699 $404,480 $416,614 $429,112 $441,986 $455,245 $468,903 $482,970 $497,459 $512,383
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Prof. Consult. Engrg. And Temp. Svcs. $2,500 $0 $367,500 $100,000 $105,000 $110,250 $115,763 $121,551 $127,629 $134,010 $140,711 $147,746 $155,133 $162,890 $171,035 $179,586 $188,566 $197,994 $207,894 $218,288
  % Increase/year -73% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Labor/Overhead/Legal/Insurance $168,936 $435,000 $555,500 $583,275 $612,439 $643,061 $675,214 $708,974 $744,423 $781,644 $820,726 $861,763 $904,851 $950,094 $997,598 $1,047,478 $1,099,852 $1,154,845 $1,212,587 $1,273,216
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Materials/Supplies/Utilities/Equipment/Other $7,391 $0 $53,700 $56,385 $59,204 $62,164 $65,273 $68,536 $71,963 $75,561 $79,339 $83,306 $87,472 $91,845 $96,437 $101,259 $106,322 $111,638 $117,220 $123,081
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Additional Operations $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Additional Operations $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Additional Operations $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Additional Operations $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
SARI Hydraulic Analysis $250,000 $300,000 $400,000 $500,000

Annual Maintenance
Facilities Renewals and Replacements (R&R) $15,518 $0 $275,000 $283,250 $291,748 $300,500 $309,515 $318,800 $328,364 $338,215 $348,362 $358,813 $369,577 $380,664 $392,084 $403,847 $415,962 $428,441 $441,294 $454,533
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Additional Maintenance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Additional Maintenance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Additional Maintenance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
Additional Maintenance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
  % Increase/year 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
TV Inspection $0 $0 $200,000 $200,000 $200,000 $200,000 $200,000 $0 $0 $0 $0 $0 $0 $0 $250,000 $250,000 $250,000 $250,000 $250,000 $0

Total O&M $577,860 $820,000 $2,186,700 $2,229,960 $2,048,152 $2,119,130 $2,193,013 $2,069,929 $2,450,008 $2,233,388 $2,320,214 $2,410,636 $2,504,812 $3,002,905 $2,955,089 $3,061,543 $3,172,456 $3,288,024 $3,408,454 $3,783,962

OCSD Disposal Costs
Flow
   Flow (annual, MG) 2,989                       2,595                          2,993                          3,577                          4,581                          5,942                          6,756                          7,570                          7,764                          8,450                          7,635                          7,951                          8,268                          8,584                          8,901                          9,217                          9,534                          9,832                          10,130                        10,429                        
   Flow (average day, MGD) 8.19 7.11 8.20 9.80 12.55 16.28 18.51 20.74 21.27 23.15 20.92 21.78 22.65 23.52 24.39 25.25 26.12 26.94 27.75 28.57
   Annual I/I Factor 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
   I/I Flow (annual, MG) -                           -                             -                             179                             229                             297                             338                             379                             388                             422                             382                             398                             413                             429                             445                             461                             477                             492                             507                             521                             
Total Flow (at S-01) 2,989                       2,595                          2,993                          3,756                          4,810                          6,239                          7,094                          7,949                          8,152                          8,872                          8,016                          8,349                          8,681                          9,013                          9,346                          9,678                          10,010                        10,324                        10,637                        10,950                        
   Unit charge for Flow ($/MG) $70 $71 $76 $102 $102 $102 $107 $112 $118 $124 $130 $137 $143 $151 $158 $166 $174 $183 $192 $202
   Unit Charge % Increase per year 35.0% 0.0% 0.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
   Total Flow Charge ($/yr) $207,923 $185,094 $226,001 $382,866 $490,303 $636,026 $759,305 $893,321 $961,957 $1,099,331 $1,042,964 $1,140,511 $1,245,206 $1,357,518 $1,477,949 $1,607,030 $1,745,323 $1,889,920 $2,044,614 $2,210,052
Average Annual BOD (mg/l) 100                          140                             177                             158                             137                             101                             96                              92                              76                              54                              42                              41                              41                              41                              41                              40                              40                              40                              40                              40                              
   Unit Charge for Excess BOD ($/1000lbs) $120 $122 $126 $170 $170 $170 $179 $187 $197 $207 $217 $228 $239 $251 $264 $277 $291 $305 $321 $337
   BOD Charge % Increase per year 35.0% 0.0% 0.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
   Total BOD Charge ($/yr) $298,134 $370,929 $557,882 $802,655 $891,676 $847,325 $960,767 $1,082,864 $973,187 $788,189 $577,593 $625,882 $677,918 $733,973 $794,339 $859,326 $929,267 $1,002,193 $1,080,575 $1,164,799
Average Annual TSS (mg/l) 121                          159                             169                             157                             158                             134                             125                             118                             107                             91                              75                              74                              74                              74                              73                              73                              73                              73                              73                              73                              
   Unit Charge for Excess TSS ($/1000lbs) $130 $134 $146 $197 $197 $197 $207 $217 $228 $240 $252 $264 $277 $291 $306 $321 $337 $354 $372 $390
   TSS Charge % Increase per year 35.0% 0.0% 0.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
   Total TSS Charge ($/yr) $391,856 $458,936 $617,524 $922,686 $1,190,646 $1,311,181 $1,460,144 $1,615,102 $1,583,246 $1,535,196 $1,198,677 $1,302,850 $1,415,270 $1,536,543 $1,667,316 $1,808,281 $1,960,179 $2,116,258 $2,284,152 $2,464,707

Total OCSD Disposal Costs $897,913 $1,014,959 $1,401,407 $2,108,207 $2,572,625 $2,794,532 $3,180,215 $3,591,287 $3,518,390 $3,422,716 $2,819,234 $3,069,243 $3,338,394 $3,628,035 $3,939,604 $4,274,637 $4,634,770 $5,008,372 $5,409,340 $5,839,558

 Long Term Debt Total Project Cost Year On-line
(FY 2002 $$) (FY)

New Projects - Additional Long Term Debt
a. Miscellaneous Improvements

Rehab Existing 60" Pipeline ($2,800,000)
Parallel Siphon ($750,000)
Flow Meter Automation ($500,000) 2005 $0 $0 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323 $36,323
Other Expected Pipeline Improvements ($1,000,000)
Initial CMMS ($200,000)

b. JCSD Connections Pipeline/Pump Station to WRCWRA $12,300,000 2010 $0 $0 $0 $0 $0 $0 $0 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196 $1,447,196
Resell SARI Capacity (4 MGD @ $3.75/gal) -$15,000,000 2010 $0 $0 $0 $0 $0 $0 $0 ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874) ($1,764,874)

Purchase Capacity at WRCWRA (1 MGD @ $3/gal) $3,000,000 2010 $0 $0 $0 $0 $0 $0 $0 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975 $352,975
Sell Capacity at OCSD (1 MGD @ $4.24/gal) -$4,240,000 2010 $0 $0 $0 $0 $0 $0 $0 ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871) ($498,871)

c. CIW Relocation $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

d. CRC Relocation $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

e. Green River Golf Course $700,000 2010 $0 $0 $0 $0 $0 $0 $0 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361 $82,361

f. SARI Protection/Relocation in OC (Est. $20M) $20,000,000 2005 $0 $0 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130 $1,934,130
Prop. 40 Grant to Offset SARI Protection/Relocation in OC -$10,000,000 2005 $0 $0 ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065) ($967,065)

g. OC Portion of SARI, Purchase from OCSD (Est. $3.5M) $3,500,000 2005 $0 $0 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473 $338,473

h. SARI Relocation at Prado Dam $3,400,000 2005 $0 $0 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802 $328,802

i. Alternative Evaluations $750,000 2003 $0 $0 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

j. CEQA and Design of SARI Protection in Orange County $1,500,000 2004-05 $0 $0 $0 $750,000 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

k. Treatment Capacity Purchased from OCSD $5,252,000 2003 $0 $0 $5,252,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

l. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

m. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

n. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

o. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

p. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

q. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

r. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

s. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

t. Additional Project $0 2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Subtotal Additional Long Term Debt $0 $0 $7,672,663 $2,420,663 $2,420,663 $1,670,663 $1,670,663 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450 $1,289,450

Current Long Term Debt
SAWPA Notes (Payable)
SWRCB - Reach IV-D of the SARI (a) $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203 $1,001,203
SWRCB - Reach IV-D of the SARI (b) $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701 $119,701
SWRCB - TVRI Reach IV $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198 $238,198
SWRCB - TVRI Reach I $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829 $336,829
SWRCB - Reach IV-D of the SARI (c) $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470 $403,470
SWRCB - Reach IV-E of the SARI $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355 $525,355
SWRCB - Reach IV-D of the SARI (d) $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380 $468,380
Orange County Water District $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250 $356,250
Reach V (TVRI) - Two Notes $0 $0 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195 $564,195

Subtotal Current Long Term Debt $3,449,386 $3,449,386 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $4,013,581 $3,012,378 $2,892,677 $2,489,207 $1,495,472 $1,495,472 $1,495,472 $1,139,222

     Subtotal Long Term Debt (including Add'l Long Term Debt) $3,449,386 $3,449,386 $11,686,244 $6,434,244 $6,434,244 $5,684,244 $5,684,244 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $4,301,828 $4,182,127 $3,778,657 $2,784,922 $2,784,922 $2,784,922 $2,428,672
Debt Service Coverage Requirements $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
   % of Total Long Term Debt 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

     Total Long Term Debt (including Bond Reserve Requirements) $3,449,386 $3,449,386 $11,686,244 $6,434,244 $6,434,244 $5,684,244 $5,684,244 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $4,301,828 $4,182,127 $3,778,657 $2,784,922 $2,784,922 $2,784,922 $2,428,672

Long Term Debt Reduction
Payments from Agencies to SAWPA
   EMWD $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438 $329,438

$365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000 $365,000
   IEUA $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014 $293,014

$267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188 $267,188
   SBVMWD $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250 $456,250

$384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710 $384,710
   WMWD $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063 $89,063

$182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500 $182,500
$439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521 $439,521

T-Strip Investment Maturities
  SARI ($17,000,000 mat. 11/15/12) $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000
  BAIS ($13,135,000 mat. 11/15/15) $60,000 $70,000 $70,000 $70,000 $70,000 $70,000 $70,000 $70,000 $70,000 $70,000 $70,000 $1,500,000 $1,400,000 $875,000
  TVRI ($7,900,000 mat. 5/15) $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000 $395,000

     Total Long Term Debt Reduction $4,201,684 $4,201,684 $4,261,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $3,769,474 $3,213,224 $2,688,224 $1,813,224 $1,546,036 $834,521 $834,521

Total Long Term Debt Coverage (Debt Reduction minus Debt) $752,298 $752,298 ($7,424,560) ($2,162,560) ($2,162,560) ($1,412,560) ($1,412,560) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($532,354) ($968,903) ($1,090,433) ($971,698) ($1,238,886) ($1,950,401) ($1,594,151)

UPPER SARI - SUMMARY - REVENUES, REVENUE REQUIREMENTS, LONG TERM DEBT, AND RESERVES
 Revenues and Revenue Requirements

Revenues (SAWPA, EMWD, IEUA, SBVMWD & WMWD) $2,793,029 $2,475,005 $3,220,968 $4,422,893 $5,928,101 $7,667,027 $9,480,262 $10,989,432 $12,288,548 $13,453,060 $12,415,101 $13,571,087 $14,813,048 $16,146,762 $17,578,375 $19,114,419 $20,761,841 $22,483,886 $24,328,125 $26,302,569
Revenue Requirements (Admin, Facilities O&M, and OCSD Charges) $1,475,773 $1,834,959 $3,688,107 $4,488,167 $4,820,777 $5,163,662 $5,630,729 $5,926,441 $6,241,580 $5,937,482 $5,429,267 $5,778,393 $6,150,674 $6,947,632 $7,220,886 $7,672,159 $8,153,284 $8,652,836 $9,184,928 $10,001,667

Balance $1,317,257 $640,045 ($467,139) ($65,275) $1,107,324 $2,503,366 $3,849,533 $5,062,991 $6,046,968 $7,515,579 $6,985,834 $7,792,694 $8,662,374 $9,199,130 $10,357,489 $11,442,260 $12,608,557 $13,831,050 $15,143,197 $16,300,902

 Long Term Debt
Long Term Debt $3,449,386 $3,449,386 $11,686,244 $6,434,244 $6,434,244 $5,684,244 $5,684,244 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $5,303,031 $4,301,828 $4,182,127 $3,778,657 $2,784,922 $2,784,922 $2,784,922 $2,428,672
Long Term Debt Reduction $4,201,684 $4,201,684 $4,261,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $4,271,684 $3,769,474 $3,213,224 $2,688,224 $1,813,224 $1,546,036 $834,521 $834,521

Balance $752,298 $752,298 ($7,424,560) ($2,162,560) ($2,162,560) ($1,412,560) ($1,412,560) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($1,031,347) ($532,354) ($968,903) ($1,090,433) ($971,698) ($1,238,886) ($1,950,401) ($1,594,151)

Balance (revenues and long term debt only) $2,069,555 $1,392,343 ($7,891,699) ($2,227,835) ($1,055,236) $1,090,806 $2,436,973 $4,031,644 $5,015,621 $6,484,231 $5,954,486 $6,761,347 $7,631,027 $8,666,776 $9,388,585 $10,351,827 $11,636,859 $12,592,163 $13,192,796 $14,706,751

 Reserves
Reserves and Reserve Accounts

Unrestricted $306,397 $200,000 $200,000 $142,772 $128,901 $124,154 $136,661 $160,454 $197,879 $244,389 $304,179 $361,449 $426,950 $501,437 $586,524 $679,979 $784,006 $901,527 $1,030,268 $1,167,686
Other Unrestricted (SAWPA General) $153,203 $2,980,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Restricted $19,579,247 $24,480,000 $24,480,000 $17,475,329 $15,777,462 $15,196,422 $16,727,297 $19,639,607 $24,220,341 $29,913,200 $37,231,513 $44,241,392 $52,258,634 $61,375,920 $71,790,518 $83,229,466 $95,962,392 $110,346,846 $126,104,743 $142,924,753
TOTAL $20,038,847 $27,660,000 $24,680,000 $17,618,101 $15,906,363 $15,320,576 $16,863,958 $19,800,061 $24,418,220 $30,157,589 $37,535,692 $44,602,841 $52,685,583 $61,877,357 $72,377,042 $83,909,445 $96,746,398 $111,248,372 $127,135,010 $144,092,439

Total Reserve Accounts (reserves, reserve accounts, revenues & long term debt) $20,038,847 $27,660,000 $16,788,301 $15,390,267 $14,851,127 $16,411,382 $19,300,931 $23,831,705 $29,433,840 $36,641,821 $43,490,178 $51,364,188 $60,316,610 $70,544,133 $81,765,628 $94,261,272 $108,383,257 $123,840,536 $140,327,806 $158,799,190
Interest on Reserve Accounts $0 $0 $829,800 $516,096 $469,449 $452,576 $499,130 $586,515 $723,749 $893,871 $1,112,663 $1,321,395 $1,560,747 $1,832,910 $2,143,818 $2,485,126 $2,865,115 $3,294,474 $3,764,633 $4,266,304
  % Interest on Reserve Accounts 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

Reserve Balance* $20,038,847 $27,660,000 $17,618,101 $15,906,363 $15,320,576 $16,863,958 $19,800,061 $24,418,220 $30,157,589 $37,535,692 $44,602,841 $52,685,583 $61,877,357 $72,377,042 $83,909,445 $96,746,398 $111,248,372 $127,135,010 $144,092,439 $163,065,493

* Note that "Reserve Balance" is provided for planning purposes only (next 3-5 years beyond latest 'year of record' only).  Reserve Balance is only accurate for the latest 'year of record'.  Future Reserve Balances reflect projected
  revenue increases (based on 'typical % increases'), but do not reflect future capital costs until future projected-related costs are added under "Revenue Requirements, Long Term Debt, New Projects - Additional Long Term Debt". 

12/18/2002

$5,070,000
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Appendix D
Preliminary Hydraulic Assessment

75% depth of flow

Reach IV - Detailed System Components 26

Stationing Length (ft) Pipe Material Diameter Slope Low High

10+00 to 34+22.28 2422.28 RCP (PVC Lined) 42 0.0032 5.24 6.15
34+22.28 to 47+14.03 1291.75 RCP (PVC Lined) 42 0.002 5.24 6.15
47+14.03 to 47+62.03 48 RCP (PVC Lined) 42 N/A 5.24 6.15
47+62.03 to 48+18.00 55.97 RCP (PVC Lined) 42 0.03867 5.24 6.15
48+18.00 to 135+23.01 8705.01 RCP (PVC Lined) 48 0.001048 5.24 6.15
136+00.00 to 160+50.00 2450 RCP 60 0.001608 5.24 6.15

160+50.00 to 163+59.43 509.43 Steel 60 0.00259 5.24 6.15

163+59.43 to 169+50.00 590.57 Steel 60 0.001692 5.24 6.15
169+50.00 to 174+16.89 466.89 Steel 60 0 5.24 6.15

Reach IV-A - Detailed System Components 18

Stationing Length (ft) Pipe Material Diameter Slope Low High

0+90 to 2+40.00 150 RCP (PVC Lined) 42 N/A 2.88 3.40
2+40.00 to 20+00.00 1760 RCP (PVC Lined) 42 0.005 2.88 3.40
20+00.00 to 31+00.00 1100 RCP (PVC Lined) 42 0.001 2.88 3.40
31+00.00 to 40+00.00 900 RCP (PVC Lined) 42 0.0122 2.88 3.40
40+00.00 to 90+00.00 5000 RCP (PVC Lined) 42 0.001 2.88 3.40
90+00.00 to 130+00.00 4000 RCP (PVC Lined) 42 0.0008 2.88 3.40
130+00.00 to 140+00.00 1000 RCP (PVC Lined) 42 0.001 2.88 3.40
140+00.00 to 150+00.00 1000 RCP (PVC Lined) 42 0.0024 2.88 3.40
150+00.00 to 162+00.00 1200 RCP (PVC Lined) 42 0.001 2.88 3.40
162+00.00 to 169+30.00 700 RCP (PVC Lined) 42 0.0137 2.88 3.40
169+39.00 to 240+00.00 7061 RCP 27 0.002 2.88 3.40
240+00.00 to 250+61.00 1061 RCP 27 0.002 2.88 3.40
250+61.00 to 251+00.00 39 CML&C STEEL 24/18 -0.2692 2.88 3.40
251+00.00 to 251+40.00 40 CML&C STEEL 24/18 0 2.88 3.40
251+40.00 to 252+05.00 65 CML&C STEEL 24/18 0.1946 2.88 3.40
252+05.00 to 253+80.00 175 RCP 27 0.0056 2.88 3.40
253+80.00 to 255+00.00 120 RCP 27 0.0263 2.88 3.40
255+00.00 to 260+00.00 500 RCP 27 0.002 2.88 3.40
260+00.00 to 262+00.00 200 RCP 27 0.008 2.88 3.40
262+00.00 to 292+00.00 3000 RCP 27 0.002 2.88 3.40
292+00.00 to 296+95.00 495 RCP 27 0.0081 2.88 3.40
296+95.00 to 330+48.00 3353 RCP 27 0.002 2.88 3.40
330+48.00 to 337+72.28 724.28 RCP 27 0.0179 2.88 3.40
337+72.28 to 342+90.95 518.67 RCP 27 0.004 2.88 3.40
342+78.93 to 348+00.00 521.07 RCP 27 0.002 2.88 3.40
348+00.00 to 352+98.44 498.44 RCP 27 0.003 2.88 3.40
352+98.44 to 362+94.50 996.06 RCP 27 0.002 2.88 3.40
362+94.50 to 368+04.41 509.91 RCP 27 0.0036 2.88 3.40
368+04.41 to 371+94.50 390.09 RCP 27 0.0066 2.88 3.40
371+94.50 to 386+07.03 1412.53 RCP 27 0.0026 2.88 3.40
386+07.03 to 386+32.03 25 CML&C STEEL 24/18 -0.098 2.88 3.40
386+32.03 to 386+62.03 30 CML&C STEEL 24/18 0 2.88 3.40
386+62.03 to 386+82.03 20 CML&C STEEL 24/18 0.1725 2.88 3.40
386+82.03 to 393+54.23 672.2 RCP 27 0.0086 2.88 3.40
393+54.23 to 403+14.24 960.01 RCP 27 0.0044 2.88 3.40
403+14.24 to 410+01.20 686.96 RCP 27 0.013 2.88 3.40
410+01.20 to 412+98.24 297.04 RCP 27 0.0064 2.88 3.40
412+98.24 to 416+20.36 322.12 RCP 27 0.0059 2.88 3.40
416+20.36 to 418+10.07 189.71 RCP 27 0.0116 2.88 3.40

Reach IV-B - Detailed System Components 23

Stationing Length (ft) Pipe Material Diameter Slope Low High

10+00.00 to 13+00.00 300 RCP 36 0.068 2.32 2.71
13+00.00 to 82+89.18 6989.18 RCP 36 0.0038 2.32 2.71
82+89.18 to 83+01.18 12 RCP 36 0.0042 2.32 2.71
83+01.18 to 92+95.21 994.03 RCP 36 0.0056 2.32 2.71
92+95.21 to 93+07.21 12 RCP 36 0.005 2.32 2.71
93+07.21 to 163+02.57 6995.36 RCP 36 0.0038 2.32 2.71
163+02.57 to 163+14.57 12 RCP 36 0.0075 2.32 2.71
163+14.57 to 172+56.92 942.35 RCP 36 0.00764 2.32 2.71
172+56.92 to 173+50.00 93.08 VCP 36 0.00517 2.32 2.71
173+50.00 to 182+37.75 887.75 VCP 36 0.0041 2.32 2.71
182+37.75 to 204+45.00 2207.25 VCP 36 0.0045 2.32 2.71
204+45.00 to 219+76.78 1531.76 VCP 36 0.0035 2.32 2.71
219+76.78 to 223+65 388.22 VCP 30 0.0045 2.32 2.71
223+65 to 225+39 174 VCP 30 0.0068 2.32 2.71
225+39 to 227+00 161.5 VCP 30 0.0045 2.32 2.71
5+17.00 to 5+40.00 23 PVC 36 0.413 2.32 2.71
5+40.00 to 7+80.00 240 PVC 36 0.022 2.32 2.71
7+80.00 to 8+00.00 20 PVC 36 0 2.32 2.71
8+00.00 to 8+90.00 90 PVC 36 0.111 2.32 2.71
8+90.00 to 21+50.00 1260 PVC 36 0.021 2.32 2.71
21+50.00 to 22+80.00 130 PVC 36 0.072 2.32 2.71
22+80.00 to 23+70.00 90 PVC 36 0.017 2.32 2.71
23+70.00 to 24+10.00 40 PVC 36 0.035 2.32 2.71
24+10.00 to 28+05.00 395 PVC 36 0.003 2.32 2.71
28+05.00 to 31+13.00 308 PVC 36 0.017 2.32 2.71
31+13.00 to 31+20.00 7 PVC 36 -1 2.32 2.71
31+20.00 to 31+75.00 55 PVC 36 0 2.32 2.71
31+75.00 to 31+81.00 6 PVC 36 1 2.32 2.71
31+81.00 to 31+95.30 14.3 PVC 36 0.034 2.32 2.71
31+95.30 to 32+10.00 14.7 PVC 36 -0.035 2.32 2.71
32+10.00 to 32+70.00 60 PVC 36 -0.066 2.32 2.71
32+70.00 to 33+00.00 30 PVC 36 -0.033 2.32 2.71
33+00.00 to 33+80.00 80 PVC 36 -0.025 2.32 2.71
33+80.00 to 35+00.00 120 PVC 36 -0.001 2.32 2.71
35+00.00 to 38+40.00 340 PVC 36 0.001 2.32 2.71
38+40.00 to 39+95.00 155 PVC 36 0.013 2.32 2.71
39+95.00 to 40+05.08 10.08 PVC 36 0.004 2.32 2.71
40+05.08 to 40+10.00 4.92 PVC 36 -1 2.32 2.71

40+10.00 to 42+30.00 220 PVC 36 0.009 2.32 2.71
42+30.00 to 42+35.00 5 PVC 36 1 2.32 2.71
42+35.00 to 45+70.00 335 PVC 36 0.0006 2.32 2.71
45+70.00 to 45+72.80 2.8 PVC 36 -1 2.32 2.71
45+72.80 to 45+95.00 22.2 PVC 36 0 2.32 2.71
45+95.00 to 45+98.00 3 PVC 36 1 2.32 2.71
45+95.00 to 47+46.00 151 PVC 36 0.002 2.32 2.71
47+46.00 to 47+50.00 4 PVC 36 -1 2.32 2.71

47+50.00 to 48+87.00 137 PVC 36 0 2.32 2.71
48+87.00 to 48+95.00 8 PVC 36 1 2.32 2.71
48+95.00 to 52+30.40 335.4 PVC 36 0.0006 2.32 2.71
52+30.40 to 52+35.00 4.6 PVC 36 -1 2.32 2.71
52+35.00 to 52+55.00 20 PVC 36 0 2.32 2.71
52+55.00 to 52+60.00 5 PVC 36 1 2.32 2.71
52+60.00 to 53+25.00 65 PVC 36 0.007 2.32 2.71
53+25.00 to 53+29.60 4.6 PVC 36 -1 2.32 2.71
53+29.60 to 53+50.00 20.4 PVC 36 0 2.32 2.71
Reach IV-B  Continued Next Page
Reach IV-B Continued

Stationing Length (ft) Pipe Material Diameter Slope Low High

53+50.00 to 53+53.40 3.4 PVC 36 1 2.32 2.71
53+53.40 to 55+50.00 196.6 PVC 36 0.001 2.32 2.71
55+50.00 to 55+55.60 5.6 PVC 36 -1 2.32 2.71
55+55.60 to 55+75.00 19.4 PVC 36 0 2.32 2.71
55+75.00 to 55+81.00 6 PVC 36 1 2.32 2.71
55+81.00 to 57+00.00 119 PVC 36 0.001 2.32 2.71
57+00.00 to 59+00.00 200 PVC 36 0.002 2.32 2.71
59+00.00 to 60+70.00 170 PVC 36 0.006 2.32 2.71
60+70.00 to 60+74.90 4.9 PVC 36 -1 2.32 2.71
60+74.90 to 60+95.70 20.8 PVC 36 0 2.32 2.71
60+95.70 to 61+00.00 4.3 PVC 36 1 2.32 2.71
61+00.00 to 62+00.00 100 PVC 36 0.007 2.32 2.71
62+00.00 to 64+15.20 215.2 PVC 36 0.023 2.32 2.71
64+15.20 to 65+16.00 100.8 PVC 36 -0.006 2.32 2.71
65+16.00 to 65+40.00 24 PVC 36 -0.054 2.32 2.71
65+40.00 to 66+00.00 60 PVC 36 -0.016 2.32 2.71
66+00.00 to 69+50.00 350 PVC 36 0.005 2.32 2.71
69+50.00 to 75+46.00 596 PVC 36 0.003 2.32 2.71
75+46.00 to 78+50.00 304 PVC 36 0.002 2.32 2.71
78+50.00 to 87+00.00
87+00.00 to 90+53.80 353.8 PVC 36 0.005 2.32 2.71
90+53.80 to 90+62.00 8.2 PVC 18 0 2.32 2.71
90+62.00 to 90+74.60 12.6 PVC 18 -1 2.32 2.71
90+74.60 to 92+47.00 172.4 PVC 18 0 2.32 2.71
92+47.00 to 92+47.00 16 PVC 18 Vert 2.32 2.71

Current Flow

Information Missing

Current Flow

Current Flow 
(mgd)

Current Flow

Q, mgd for 
d/D = 0.75

33.5
26.5

116.6
27.4
61.6

78.1

63.1

41.9
18.8
65.5
18.8
16.8 ***
18.8
29.1
18.8
69.4
8.2 ***
8.2 ***

13.7 ***
29.6
8.2 ***

16.3 ***
8.2 ***

16.4 ***
8.2 ***

24.4
11.5 ***
8.2 ***

10.0 ***
8.2 ***

11.0 ***
14.8 ***
9.3 ***

16.9 ***
12.1 ***
20.8
14.6 ***
14.0 ***
19.7

102.5
24.2
25.5
29.4
27.8
24.2
34.0
34.4
28.3
25.2
26.4
23.3
16.2 ***
19.9 ***
16.2 ***
252.7
58.3

131.0
57.0
105.5
51.3
73.6
21.5 ***
51.3

393.2
72.5

12.4 ***
44.8
24.9

37.3
393.2
9.6 ***

393.2
17.6 ***

393.2
9.6 ***

393.2
32.9

393.2
12.4 ***

393.2
12.4 ***
17.6 ***
30.5

393.2
32.9
59.6

27.8
21.5 ***
17.6 ***

27.8

Calculated Pipeline 
Capacity Based on 

Gravity Flow

APPX D 75.xls *** indicates likely surchaged conditions



Appendix D
Preliminary Hydraulic Assessment

75% depth of flow

92+47.00 to 95+68.00 321 PVC 18 0.004 2.32 2.71
95+68.00 to 97+02.00 134 PVC 18 -0.006 2.32 2.71
96+70.00 to 105+21.00 851 PVC 18 0.004 2.32 2.71
105+21.00 to 116+00.00 1079 PVC 18 0.003 2.32 2.71
116+00.00 to 119+50.00 350 PVC 18 0.008 2.32 2.71
119+50.00 to 120+80.00 130 PVC 18 0.007 2.32 2.71
120+80.00 to 123+62.30 282.3 PVC 18 0.005 2.32 2.71
123+62.30 to 123+70.00 7.7 PVC 18 -1 2.32 2.71
123+70.00 to 124+30.00 60 PVC 18 0.0016 2.32 2.71
124+30.00 to 124+35.00 5 PVC 18 1 2.32 2.71
124+35.00 to 131+00.00 665 PVC 18 0.005 2.32 2.71
131+00.00 to 131+44.00 44 PVC 18 0.017 2.32 2.71
131+44.00 to 132+00.00 56 PVC 18 0.014 2.32 2.71
132+00.00 to 132+82.00 82 PVC 16 0.002 2.32 2.71
132+82.00 to 133+24.00 42 PVC 16 0.007 2.32 2.71
133+01.70 to 141+00.00 798.3 PVC 16 0.004 2.32 2.71
141+00.00 to 146+00.00 500 PVC 16 0.008 2.32 2.71
146+00.00 to 146+12.00 12 PVC 16 0.01 2.32 2.71
146+12.00 to 146+15.00 3 PVC 16 -1 2.32 2.71
146+15.00 to 146+47.00 32 PVC 16 0 2.32 2.71
146+47.00 to 146+50.00 3 PVC 16 1 2.32 2.71
146+50.00 to 151+00.00 450 PVC 16 0.007 2.32 2.71
151+00.00 to 153+00.00 200 PVC 16 0.005 2.32 2.71
153+00.00 to 156+00.00 300 PVC 16 0.025 2.32 2.71
156+00.00 to 156+22.00 22 PVC 16 0.031 2.32 2.71
156+22.00 to 157+05.70 83.7 PVC 16 0.007 2.32 2.71
157+05.70 to 161+00.00 394.3 PVC 16 0.007 2.32 2.71
161+00.00 to 164+10.00 310 PVC 16 0.006 2.32 2.71
164+10.00 to 164+16.70 6.7 PVC 16 0.006 2.32 2.71
164+16.70 to 164+20.00 3.3 PVC 16 -1 2.32 2.71
164+20.00 to 164+50.00 30 PVC 16 0 2.32 2.71
Reach IV-B  Continued Next Page
Reach IV-B Continued

Stationing Length (ft) Pipe Material Diameter Slope Low High

164+50.00 to 164+53.00 3 PVC 16 1 2.32 2.71
164+53.00 to 169+60.00 507 PVC 16 0.002 2.32 2.71
169+60.00 to 174+50.00 490 PVC 16 0.004 2.32 2.71
174+50.00 to 176+00.00 150 PVC 16 0.005 2.32 2.71
176+00.00 to 178+00.00 200 PVC 16 0.008 2.32 2.71
178+00.00 to 182+00.00 400 PVC 16 0.011 2.32 2.71
182+00.00 to 186+25.00 425 PVC 16 0.002 2.32 2.71
186+25.00 to 187+50.00 125 PVC 16 0.008 2.32 2.71
187+50.00 to 191+00.00 350 PVC 16 0.008 2.32 2.71
191+00.00 to 196+00.00 500 PVC 16 -0.008 2.32 2.71
196+00.00 to 206+00.00 1000 PVC 16 0.002 2.32 2.71
206+00.00 to 208+00.00 200 PVC 16 0.005 2.32 2.71
208+00.00 to 213+16.00 516 PVC 16 -0.003 2.32 2.71
213+16.00 to 213+20.00 4 PVC 16 -0.75 2.32 2.71
213+20.00 to 213+46.00 26 PVC 16 0 2.32 2.71
213+46.00 to 213+50.00 4 PVC 16 0.75 2.32 2.71
213+50.00 to 214+00.00 50 PVC 16 0 2.32 2.71
214+00.00 to 215+94.00 194 PVC 16 0.008 2.32 2.71
215+94.00 to 217+10.00 116 PVC 16 0 2.32 2.71
217+10.00 to 217+50.00 50 PVC 16 0.055 2.32 2.71
217+50.00 to 218+50.00 100 PVC 16 0.005 2.32 2.71
218+50.00 to 221+20.00 270 PVC 16 0 2.32 2.71
221+20.00 to 221+70.00 50 PVC 16 0.04 2.32 2.71
221+70.00 to 222+30.00 60 PVC 16 0.016 2.32 2.71
222+30.00 to 225+50.00 320 PVC 16 0.032 2.32 2.71
225+50.00 to 225+98.00 48 PVC 16 0.008 2.32 2.71
225+98.00 to 226+50.00 52 PVC 16 0.003 2.32 2.71
226+50.00 to 227+40.00 90 PVC 16 -0.002 2.32 2.71
227+40.00 to 229+00.00 160 PVC 16 -0.012 2.32 2.71
229+00.00 to 230+00.00 100 PVC 16 -0.01 2.32 2.71
230+00.00 to 233+00.00 300 PVC 16 0.003 2.32 2.71
233+00.00 to 236.50.00 350 PVC 16 0.002 2.32 2.71
236+50.00 to 246.50.00 1000 PVC 16 0.004 2.32 2.71
246+50.00 to 255+00.00 850 PVC 16 0.001 2.32 2.71
255+00.00 to 256+50.00 150 PVC 16 0.006 2.32 2.71
256+50.00 to 265+00.00 850 PVC 16 0.003 2.32 2.71
265+00.00 to 267+17.00 217 PVC 16 0 2.32 2.71
267+17.00 to 273+75.00 658 PVC 16 -0.007 2.32 2.71
273+75.00 to 274+76.30 101.3 PVC 16 0.015 2.32 2.71
274+76.30 to 275+96.30 120 PVC 16 0.044 2.32 2.71
275+96.30 to 276+21.30 25 PVC 16 0 2.32 2.71
276+21.30 to 279+20.00 298.7 PVC 16 -0.018 2.32 2.71
279+20.00 to 280+08.8 88.8 PVC 16 0.018 2.32 2.71
280+08.8 to 280+15.00 6.5 PVC 16 1 2.32 2.71
280+15.00 to 281+20.9 105.9 PVC 16 0.027 2.32 2.71
281+20.90 to 290+00.00 879.1 PVC 16 0.003 2.32 2.71
290+00.00 to 308+10.00 1810 PVC 16 0.005 2.32 2.71
308+10.00 to 308+20.00 10 PVC 16 0 2.32 2.71
308+20.00 to 308+22.7 2.7 PVC 16 1 2.32 2.71
308+22.7 to 308+80.00 57.3 PVC 16 0 2.32 2.71
308+80.00 to 308+83.00 3 PVC 16 0.986 2.32 2.71
308+83.00 to 310+00.00 117 PVC 16 0.004 2.32 2.71
310+00.00 to 314+00.00 400 PVC 16 0.004 2.32 2.71
314+00.00 to 319+00.00 500 PVC 16 0.004 2.32 2.71
319+00.00 to 324+00.00 500 PVC 16 0.004 2.32 2.71
324+00.00 to 327+10.00 310 PVC 16 0.004 2.32 2.71
 327+10.00 to 332+78.70 578.7 PVC 16 0.008 2.32 2.71

Reach IV-D - Detailed System Components 18

Stationing Length (ft) Pipe Material Diameter Slope Low High

Contract No.1
10+00.00 to 25+51.95 1551.95 RCP (PVC Lined) 42 0.001 2.08 2.51
25+51.95 to 26+33.25 81.3 RCP (PVC Lined) 42 N/A 2.08 2.51
26+33.25 to 30+27.00 393.75 RCP (PVC Lined) 42 0 2.08 2.51
30+27.00 to 31+72.34 145.34 RCP (PVC Lined) 42 N/A 2.08 2.51
31+72.34 to39+60.67 788.33 RCP (PVC Lined) 42 0.0056 2.08 2.51
39+60.67 to 49+11.14 950.47 RCP (PVC Lined) 42 0.0068 2.08 2.51
49+11.14 to 65+74.00 1662.86 RCP (PVC Lined) 42 0.0076 2.08 2.51
65+74.00 to 76+40.34 1066.34 RCP (PVC Lined) 42 0.001 2.08 2.51
76+40.34 to 77+38.87 98.53 RCP (PVC Lined) 42 0.0024 2.08 2.51

Contract No. 2
10+55.58 to 23+33.30 1277.72 RCP (PVC Lined) 42 0.001 2.08 2.51
23+33.30 to 25+85.53 252.23 RCP (PVC Lined) 42 0.06 2.08 2.51
25+85.53 to 50+49.00 2463.447 RCP (PVC Lined) 42 0.0024 2.08 2.51
50+49.00 to 50+91.45 42.45 RCP (PVC Lined) 42 N/A 2.08 2.51
50+91.45 to 53+94.28 302.83 RCP (PVC Lined) 42 0.001 2.08 2.51
53+94.28 to 64+73.33 1079.05 RCP (PVC Lined) 42 0.0064 2.08 2.51
64+73.33 to 90+50.29 2576.96 RCP (PVC Lined) 42 0.0068 2.08 2.51
90+50.29 to 158+00.88 6750.59 RCP (PVC Lined) 42 0.001 2.08 2.51
158+00.88 to 158+75.85 74.97 RCP (PVC Lined) 42 N/A 2.08 2.51
158+75.85 to 161+19.85 244 RCP (PVC Lined) 42 0 2.08 2.51
161+19.85 to 162+02.85 83 RCP (PVC Lined) 42 N/A 2.08 2.51
161+02.85 to 272+06.72 11103.87 RCP (PVC Lined) 42 0.001 2.08 2.51
272+06.72 to 291+62.31 1955.59 RCP (PVC Lined) 42 0.0035 2.08 2.51

Contract No. 3
10+00.00 to 11+07.62 107.62 VCP 42 0.0056 2.08 2.51
11+07.62 to 24+16.00 1308.38 VCP 42 0.0044 2.08 2.51
24+16.00 to 61+89.00 3773 VCP 42 0.0072 2.08 2.51
61+89.00 to 110+70.65 4881.65 VCP 42 0.0068 2.08 2.51
110+70.65 to 111+25.40 54.75 VCP 42 0.0125 2.08 2.51
10+82.37 to 63+22.00 5239.63 VCP 42 0.002 2.08 2.51
63+22.00 to 102+43.81 3921.81 VCP 42 0.0036 2.08 2.51
102+43.81 to 102+82.12 38.31 VCP 42 N/A 2.08 2.51
102+82.12 to 103+42.12 60 VCP 42 0 2.08 2.51
103+42.12 to 104+40.00 97.88 VCP 42 N/A 2.08 2.51
104+40.00 to 120+21.00 1581 VCP 42 0.001 2.08 2.51

Stationing Length (ft) Pipe Material Diameter Slope Low High

Contract No. 4
120+32.87 to 181+08.29 6075.42 RCP (PVC Lined) 39 0.001 2.08 2.51
181+08.29 to 181+79.79 71.5 RCP (PVC Lined) 39 N/A 2.08 2.51
181+79.79 to 183+33.53 153.74 RCP (PVC Lined) 39 0 2.08 2.51
183+33.53 to 184+07.03 73.5 RCP (PVC Lined) 39 N/A 2.08 2.51
184+07.03 to 206+86.44 2279.41 RCP (PVC Lined) 39 0.001 2.08 2.51

206+86.44 to 212+43.16 556.72 RCP (PVC Lined) 39 0.0012 2.08 2.51
212+47.78 to 244+00.00 3152.22 RCP (PVC Lined) 39 0.001 2.08 2.51
244+00.00 to 244+65.50 65.5 RCP (PVC Lined) 39 N/A 2.08 2.51
244+65.50 to 250+64.51 599.01 RCP (PVC Lined) 39 0.001 2.08 2.51

Current Flow

Current Flow

Current Flow

3.9 ***

3.9 ***
3.4 ***
5.5 ***
5.2 ***
4.4 ***

2.5 ***
61.9
4.4 ***
8.1 ***
7.3 ***
2.0 ***
3.8 ***
2.9 ***
4.0 ***
4.5 ***

45.2
3.8 ***
3.2 ***
7.2 ***
8.0 ***
3.8 ***
3.8 ***
3.5 ***
3.5 ***

45.2
2.0 ***
2.9 ***
3.2 ***
4.0 ***
4.7 ***
2.0 ***
4.0 ***
4.0 ***

2.0 ***
3.2 ***

39.2

4.0 ***

10.6 ***
3.2 ***

9.0 ***
5.7 ***
8.1 ***
4.0 ***
2.5 ***

2.5 ***
2.0 ***
2.9 ***
1.4 ***
3.5 ***
2.5 ***

5.5 ***
9.5 ***

6.1 ***
45.2
7.4 ***
2.5 ***
3.2 ***

45.2

44.9
2.9 ***
2.9 ***
2.9 ***
2.9 ***
2.9 ***
4.0 ***

18.8

44.4
48.9
51.7
18.8
29.1

18.8
145.3
29.1

18.8
47.4
48.9
18.8

18.8
35.1

44.4
39.3
50.3
48.9
66.3
26.5
35.6

18.8

15.4 ***

15.4 ***

16.9 ***
15.4 ***

15.4 ***

APPX D 75.xls *** indicates likely surchaged conditions



Appendix D
Preliminary Hydraulic Assessment

75% depth of flow

250+64.51 to 251+50.00 85.49 RCP (PVC Lined) 39 N/A 2.08 2.51
251+50.00 to 252+20.00 70 RCP (PVC Lined) 39 0 2.08 2.51
252+220.00 to 252+84.56 64.56 RCP (PVC Lined) 39 N/A 2.08 2.51
252+84.56 to 280+00.00 2715.44 RCP (PVC Lined) 39 0.001 2.08 2.51

Contract No. 5
280+00.00 to 290+00.0 1000 RCP (PVC Lined) 39 0.02143 2.08 2.51
290+00.00 to 291+10.70 110.7 RCP (PVC Lined) 39 0.01805 2.08 2.51
291+10.70 to 304+55.18 1344.48 RCP (PVC Lined) 39 0.004 2.08 2.51
304+55.18 to 317+70.13 1314.95 RCP (PVC Lined) 39 0.0054 2.08 2.51
317+70.13 to 326+52.30 882.17 RCP (PVC Lined) 39 0.0096 2.08 2.51
326+52.30 to 327+22.30 70 RCP (PVC Lined) 39 N/A 2.08 2.51
327+22.30 to 342+82.37 1560.07 RCP (PVC Lined) 39 0.0125 2.08 2.51

9+92.72 to 18+00.00 807.28 RCP (PVC Lined) 39 0.0175 2.08 2.51
18+00.00 to 26+00.00 800 RCP (PVC Lined) 39 0.016 2.08 2.51
26+00.00 to 34+00.00 800 RCP (PVC Lined) 39 0.012 2.08 2.51
34+00.00 to 42+20.00 820 RCP (PVC Lined) 39 0.006 2.08 2.51
42+20.00 to 49+00.84 680.84 RCP (PVC Lined) 39 0.0115 2.08 2.51
49+00.84 to 50+50.96 150.12 RCP (PVC Lined) 39 0.008 2.08 2.51

50+50.96 to 65+00.00 1449.04 RCP (PVC Lined) 39 0.00231 2.08 2.51

Contract No. 6A
10+66.14 to 31+72.63 2106.49 HDPE 48 0.00231 2.08 2.51

Contract No. 6B
31+72.63 to 34+91.91 319.28 VCP 39 0.0013 2.08 2.51

34+91.91 to 105+79.95 10801.66 VCP 39 0.001 2.08 2.51
10+00.00 to 26+95.70 1695.7 VCP 39 0.001 2.08 2.51
10+00.00 to 13+95.82 395.82 VCP 39 0.001 2.08 2.51
10+00.00 to 48+01.21 3801.21 VCP 39 0.001 2.08 2.51
10+00.00 to 15+95.06 595.06 VCP 39 0.001 2.08 2.51
10+00.00 to 22+43.24 1243.24 VCP 39 0.001 2.08 2.51

Contract No. 7
26+95.00 to 55+99.68 2904.68 VCP 39 0.0009 2.08 2.51
55+94.00 to 65+40.00 946 VCP 39 0.0011 2.08 2.51

Reach IV-E - Detailed System Components 12

Stationing Length (ft) Pipe Material Diameter Slope Low High

65+40.00 to 108+53.74 4313.74 VCP 36 0.001
16+00.00 to 17+65.00 165 RCPP 36 -0.0022
17+65.00 to 24+45.75 680.75 RCPP 36 -0.0022
24+75.88 to 26+60.00 184.12 RCPP 36 -0.0901
26+60.00 to 33+50.00 690 RCPP 36 -0.0024
33+50.00 to 42+10.00 860 RCPP 36 -0.0049
42+10.00 to 52+00.00 990 RCPP 36 0.0078
52+00.00 to 63+67.33 1167.33 RCPP 36 0.0069
63+67.33 to 65+45.00 177.67 RCPP 36 -0.0563
65+45.00 to 69+00.00 355 RCPP 36 -0.0042
69+00.00 to 72+92.54 392.54 RCPP 36 -0.0258
72+92.54 to 75+22.06 229.52 RCPP 36 0.0047
75+22.06 to 79+00.00 377.94 RCPP 36 0.0041
79+00.00 to 82+00.00 300 RCPP 36 0.0133
82+00.00 to 91+00.00 900 RCPP 36 0.0094
91+00.00 to 93+35.00 235 RCPP 36 0.0109
93+35.00 to 94+35.00 100 RCPP 36 0
93+35.00 to 102+00.00 865 RCPP 36 0.0123
102+00.00 to 122+00.00 2000 RCPP 36 0.005

122+00.00 to 131+00.00 900 RCPP 36 0.0023
131+00.00 to 141+00.00 1000 RCPP 36 0.0017
141+00.00 to 152+21.00 1121 RCPP 36 0.0012
152+21.00 to 158+80.00 659 RCPP 36 0.0013
158+80.00 to 161+90.00 310 Jacked RCPP 36 0.0013
161+90.00 to 179+40.00 1750 RCPP 36 0.0013
179+40.00 to 198+68.00 1928 RCPP 36 0.0039
198+68.00 to 215+50.00 1682 RCPP 36 0.0059
215+50.00 to 223+04.00 754 RCPP 36 0.0007
223+04.00 to 225+00.00 196 RCPP 36 0.005
225+00.00 to 258+00.00 3300 RCPP 36 0.0053
258+00.00 to 262+87.32 487.32 RCPP 36 0.0028
275+00.00 to 275+70.00 70 RCPP 36 0.0028
275+70.00 to 278+70.00 300 Jacked RCPP 36 0.0028
278+70.00 to 279+50.00 80 RCPP 36 0.0028
279+50.00 to 290+55.00 1105 RCPP 36 0.003

290+55.00 to 302+31.12 1176.12 RCPP 36 0.003
302+31.12 to 306+08.00 376.88 Jacked RCPP 36 0.0011
306+08.00 to 327+00.00 2092 RCPP 36 0.0007
327+00.00 to 337+93.00 1093 RCPP 36 0.0007
337+93.00 to 339+80.00 187 RCPP 36 0.003

339+80.00 to 348+37.00 857 RCPP 36 0.003
348+37.00 to 357+55.00 918 RCPP 36 0.004
357+55.00 to 360+50.00 295 RCPP 36 0.0042
360+50.00 to 363+00.00 250 RCPP 36 0.0042
363+00.00 to 371+11.30 811.3 RCPP 36 0.0042

Current Flow

15.4 ***

71.2
65.4
30.8
35.8
47.7

54.4

64.4
61.6
53.3
37.7
52.2
43.5

23.4

40.7

17.5 ***

15.4 ***
15.4 ***
15.4 ***
15.4 ***
15.4 ***
15.4 ***

14.6 ***
16.1 ***

12.4

34.7
32.7

27.0
25.2
45.3
38.1
41.0

43.6
27.8

18.9
16.2
13.6
14.2
14.2
14.2
24.6
30.2
10.4 ***
27.8
28.6
20.8
20.8
20.8
20.8
21.5

21.5
13.0
10.4 ***
10.4 ***
21.5

21.5
24.9
25.5
25.5
25.5
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Appendix D
Preliminary Hydraulic Assessment

100% depth of flow

Reach IV - Detailed System Components 29

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

10+00 to 34+22.28 2422.28 RCP (PVC Lined) 42 0.0032 5.24 6.15 4.2 4.2
34+22.28 to 47+14.03 1291.75 RCP (PVC Lined) 42 0.002 5.24 6.15 3.5 3.5
47+14.03 to 47+62.03 48 RCP (PVC Lined) 42 N/A 5.24 6.15 0.8 0.8
47+62.03 to 48+18.00 55.97 RCP (PVC Lined) 42 0.03867 5.24 6.15 10.1 10.1
48+18.00 to 135+23.01 8705.01 RCP (PVC Lined) 48 0.001048 5.24 6.15 2.8 2.8
136+00.00 to 160+50.00 2450 RCP 60 0.001608 5.24 6.15 3.2 3.2

160+50.00 to 163+59.43 509.43 Steel 60 0.00259 5.24 6.15 3.7 3.7

163+59.43 to 169+50.00 590.57 Steel 60 0.001692 5.24 6.15 3.2 3.2
169+50.00 to 174+16.89 466.89 Steel 60 0 5.24 6.15 0.4 0.4

Reach IV-A - Detailed System Components 18

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

0+90 to 2+40.00 150 RCP (PVC Lined) 42 N/A 2.88 3.40 0.463161256 0.463161256
2+40.00 to 20+00.00 1760 RCP (PVC Lined) 42 0.005 2.88 3.40 4.1 4.1
20+00.00 to 31+00.00 1100 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.3
31+00.00 to 40+00.00 900 RCP (PVC Lined) 42 0.0122 2.88 3.40 5.6 5.6
40+00.00 to 90+00.00 5000 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.3
90+00.00 to 130+00.00 4000 RCP (PVC Lined) 42 0.0008 2.88 3.40 2.2 2.2
130+00.00 to 140+00.00 1000 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.3
140+00.00 to 150+00.00 1000 RCP (PVC Lined) 42 0.0024 2.88 3.40 3.2 3.2
150+00.00 to 162+00.00 1200 RCP (PVC Lined) 42 0.001 2.88 3.40 2.3 2.3
162+00.00 to 169+30.00 700 RCP (PVC Lined) 42 0.0137 2.88 3.40 5.9 5.9
169+39.00 to 240+00.00 7061 RCP 27 0.002 2.88 3.40 3.1 3.1
240+00.00 to 250+61.00 1061 RCP 27 0.002 2.88 3.40 3.1 3.1
250+61.00 to 251+00.00 39 CML&C STEEL 24/18 -0.2692 2.88 3.40 N/A N/A
251+00.00 to 251+40.00 40 CML&C STEEL 24/18 0 2.88 3.40 1.4/2.5 1.7/2.9
251+40.00 to 252+05.00 65 CML&C STEEL 24/18 0.1946 2.88 3.40 16.0/16.6 16.8/17.4
252+05.00 to 253+80.00 175 RCP 27 0.0056 2.88 3.40 4.5 4.5
253+80.00 to 255+00.00 120 RCP 27 0.0263 2.88 3.40 7.8 7.8
255+00.00 to 260+00.00 500 RCP 27 0.002 2.88 3.40 3.1 3.1
260+00.00 to 262+00.00 200 RCP 27 0.008 2.88 3.40 5.1 5.1
262+00.00 to 292+00.00 3000 RCP 27 0.002 2.88 3.40 3.1 3.1
292+00.00 to 296+95.00 495 RCP 27 0.0081 2.88 3.40 5.1 5.1
296+95.00 to 330+48.00 3353 RCP 27 0.002 2.88 3.40 3.1 3.1
330+48.00 to 337+72.28 724.28 RCP 27 0.0179 2.88 3.40 6.8 6.8
337+72.28 to 342+90.95 518.67 RCP 27 0.004 2.88 3.40 4.0 4.0
342+78.93 to 348+00.00 521.07 RCP 27 0.002 2.88 3.40 3.1 3.1
348+00.00 to 352+98.44 498.44 RCP 27 0.003 2.88 3.40 3.6 3.6
352+98.44 to 362+94.50 996.06 RCP 27 0.002 2.88 3.40 3.1 3.1
362+94.50 to 368+04.41 509.91 RCP 27 0.0036 2.88 3.40 3.8 3.8
368+04.41 to 371+94.50 390.09 RCP 27 0.0066 2.88 3.40 4.8 4.8
371+94.50 to 386+07.03 1412.53 RCP 27 0.0026 2.88 3.40 3.4 3.4
386+07.03 to 386+32.03 25 CML&C STEEL 24/18 -0.098 2.88 3.40 N/A N/A
386+32.03 to 386+62.03 30 CML&C STEEL 24/18 0 2.88 3.40 1.4/2.5 1.7/2.9
386+62.03 to 386+82.03 20 CML&C STEEL 24/18 0.1725 2.88 3.40 15.3/15.9 16.1/16.7
386+82.03 to 393+54.23 672.2 RCP 27 0.0086 2.88 3.40 5.3 5.3
393+54.23 to 403+14.24 960.01 RCP 27 0.0044 2.88 3.40 4.1 4.1
403+14.24 to 410+01.20 686.96 RCP 27 0.013 2.88 3.40 6.1 6.1
410+01.20 to 412+98.24 297.04 RCP 27 0.0064 2.88 3.40 4.7 4.7
412+98.24 to 416+20.36 322.12 RCP 27 0.0059 2.88 3.40 4.6 4.6
416+20.36 to 418+10.07 189.71 RCP 27 0.0116 2.88 3.40 5.8 5.8

Reach IV-B - Detailed System Components 26

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

10+00.00 to 13+00.00 300 RCP 36 0.068 2.32 2.71 9.8 9.8
13+00.00 to 82+89.18 6989.18 RCP 36 0.0038 2.32 2.71 3.6 3.6
82+89.18 to 83+01.18 12 RCP 36 0.0042 2.32 2.71 3.7 3.7
83+01.18 to 92+95.21 994.03 RCP 36 0.0056 2.32 2.71 4.1 4.1
92+95.21 to 93+07.21 12 RCP 36 0.005 2.32 2.71 3.9 3.9
93+07.21 to 163+02.57 6995.36 RCP 36 0.0038 2.32 2.71 3.6 3.6
163+02.57 to 163+14.57 12 RCP 36 0.0075 2.32 2.71 4.6 4.6
163+14.57 to 172+56.92 942.35 RCP 36 0.00764 2.32 2.71 4.6 4.6
172+56.92 to 173+50.00 93.08 VCP 36 0.00517 2.32 2.71 4.0 4.0
173+50.00 to 182+37.75 887.75 VCP 36 0.0041 2.32 2.71 3.7 3.7
182+37.75 to 204+45.00 2207.25 VCP 36 0.0045 2.32 2.71 3.8 3.8
204+45.00 to 219+76.78 1531.76 VCP 36 0.0035 2.32 2.71 3.5 3.5
219+76.78 to 223+65 388.22 VCP 30 0.0045 2.32 2.71 3.9 3.9
223+65 to 225+39 174 VCP 30 0.0068 2.32 2.71 4.5 4.5
225+39 to 227+00 161.5 VCP 30 0.0045 2.32 2.71 3.9 3.9
5+17.00 to 5+40.00 23 PVC 36 0.413 2.32 2.71 18.7 18.7
5+40.00 to 7+80.00 240 PVC 36 0.022 2.32 2.71 6.6 6.6
7+80.00 to 8+00.00 20 PVC 36 0 2.32 2.71 0.5 0.5
8+00.00 to 8+90.00 90 PVC 36 0.111 2.32 2.71 11.6 11.6
8+90.00 to 21+50.00 1260 PVC 36 0.021 2.32 2.71 6.5 6.5
21+50.00 to 22+80.00 130 PVC 36 0.072 2.32 2.71 10.0 10.0
22+80.00 to 23+70.00 90 PVC 36 0.017 2.32 2.71 6.1 6.1
23+70.00 to 24+10.00 40 PVC 36 0.035 2.32 2.71 7.8 7.8
24+10.00 to 28+05.00 395 PVC 36 0.003 2.32 2.71 3.3 3.3
28+05.00 to 31+13.00 308 PVC 36 0.017 2.32 2.71 6.1 6.1
31+13.00 to 31+20.00 7 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
31+20.00 to 31+75.00 55 PVC 36 0 2.32 2.71 0.5 0.5
31+75.00 to 31+81.00 6 PVC 36 1 2.32 2.71 25.1 25.1
31+81.00 to 31+95.30 14.3 PVC 36 0.034 2.32 2.71 7.7 7.7
31+95.30 to 32+10.00 14.7 PVC 36 -0.035 2.32 2.71 0.508397485 0.508397485
32+10.00 to 32+70.00 60 PVC 36 -0.066 2.32 2.71 0.508397485 0.508397485
32+70.00 to 33+00.00 30 PVC 36 -0.033 2.32 2.71 0.508397485 0.508397485
33+00.00 to 33+80.00 80 PVC 36 -0.025 2.32 2.71 0.508397485 0.508397485
33+80.00 to 35+00.00 120 PVC 36 -0.001 2.32 2.71 0.508397485 0.508397485
35+00.00 to 38+40.00 340 PVC 36 0.001 2.32 2.71 2.2 2.2
38+40.00 to 39+95.00 155 PVC 36 0.013 2.32 2.71 5.5 5.5
39+95.00 to 40+05.08 10.08 PVC 36 0.004 2.32 2.71 3.6 3.6
40+05.08 to 40+10.00 4.92 PVC 36 -1 2.32 2.71 0.508397485 0.508397485

40+10.00 to 42+30.00 220 PVC 36 0.009 2.32 2.71 4.9 4.9
42+30.00 to 42+35.00 5 PVC 36 1 2.32 2.71 25.1 25.1
42+35.00 to 45+70.00 335 PVC 36 0.0006 2.32 2.71 1.9 1.9
45+70.00 to 45+72.80 2.8 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
45+72.80 to 45+95.00 22.2 PVC 36 0 2.32 2.71 0.5 0.5
45+95.00 to 45+98.00 3 PVC 36 1 2.32 2.71 25.1 25.1
45+95.00 to 47+46.00 151 PVC 36 0.002 2.32 2.71 2.8 2.8
47+46.00 to 47+50.00 4 PVC 36 -1 2.32 2.71 0.508397485 0.508397485

47+50.00 to 48+87.00 137 PVC 36 0 2.32 2.71 0.5 0.5
48+87.00 to 48+95.00 8 PVC 36 1 2.32 2.71 25.1 25.1
48+95.00 to 52+30.40 335.4 PVC 36 0.0006 2.32 2.71 1.9 1.9
52+30.40 to 52+35.00 4.6 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
52+35.00 to 52+55.00 20 PVC 36 0 2.32 2.71 0.5 0.5
52+55.00 to 52+60.00 5 PVC 36 1 2.32 2.71 25.1 25.1
52+60.00 to 53+25.00 65 PVC 36 0.007 2.32 2.71 4.4 4.4
53+25.00 to 53+29.60 4.6 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
53+29.60 to 53+50.00 20.4 PVC 36 0 2.32 2.71 0.5 0.5
Reach IV-B  Continued Next Page
Reach IV-B Continued

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

53+50.00 to 53+53.40 3.4 PVC 36 1 2.32 2.71 25.1 25.1
53+53.40 to 55+50.00 196.6 PVC 36 0.001 2.32 2.71 2.2 2.2
55+50.00 to 55+55.60 5.6 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
55+55.60 to 55+75.00 19.4 PVC 36 0 2.32 2.71 0.5 0.5
55+75.00 to 55+81.00 6 PVC 36 1 2.32 2.71 25.1 25.1
55+81.00 to 57+00.00 119 PVC 36 0.001 2.32 2.71 2.2 2.2
57+00.00 to 59+00.00 200 PVC 36 0.002 2.32 2.71 2.8 2.8
59+00.00 to 60+70.00 170 PVC 36 0.006 2.32 2.71 4.2 4.2
60+70.00 to 60+74.90 4.9 PVC 36 -1 2.32 2.71 0.508397485 0.508397485
60+74.90 to 60+95.70 20.8 PVC 36 0 2.32 2.71 0.5 0.5
60+95.70 to 61+00.00 4.3 PVC 36 1 2.32 2.71 25.1 25.1
61+00.00 to 62+00.00 100 PVC 36 0.007 2.32 2.71 4.4 4.4
62+00.00 to 64+15.20 215.2 PVC 36 0.023 2.32 2.71 6.7 6.7
64+15.20 to 65+16.00 100.8 PVC 36 -0.006 2.32 2.71 0.508397485 0.508397485
65+16.00 to 65+40.00 24 PVC 36 -0.054 2.32 2.71 0.508397485 0.508397485
65+40.00 to 66+00.00 60 PVC 36 -0.016 2.32 2.71 0.508397485 0.508397485
66+00.00 to 69+50.00 350 PVC 36 0.005 2.32 2.71 3.9 3.9
69+50.00 to 75+46.00 596 PVC 36 0.003 2.32 2.71 3.3 3.3
75+46.00 to 78+50.00 304 PVC 36 0.002 2.32 2.71 2.8 2.8
78+50.00 to 87+00.00
87+00.00 to 90+53.80 353.8 PVC 36 0.005 2.32 2.71 3.9 3.9
90+53.80 to 90+62.00 8.2 PVC 18 0 2.32 2.71 2.0 2.0
90+62.00 to 90+74.60 12.6 PVC 18 -1 2.32 2.71 2.033589941 2.033589941
90+74.60 to 92+47.00 172.4 PVC 18 0 2.32 2.71 2.0 2.0
92+47.00 to 92+47.00 16 PVC 18 Vert 2.32 2.71 2.033589941 2.033589941

Flow Velocity

Information Missing

Flow Velocity

Flow (mgd) Velocity (fps)

Flow Velocity

Q, mgd for 
d/D = 1.00

36.8
29.1

127.9
30.1
67.5

85.7

69.3

46.0
20.6
71.8
20.6
18.4
20.6
31.9
20.6
76.1
9.0 ***
9.0 ***

15.0 ***
32.5
9.0 ***

17.9 ***
9.0 ***

18.0
9.0 ***

26.8
12.7 ***
9.0 ***

11.0 ***
9.0 ***

12.0 ***
16.3 ***
10.2 ***

18.6
13.3 ***
22.8
16.0 ***
15.4 ***
21.6

112.4
26.6
27.9
32.3
30.5
26.6
37.3
37.7
31.0
27.6
28.9
25.5 ***
17.8 ***
21.9 ***
17.8 ***
277.1
63.9

143.6
62.5
115.7
56.2
80.7
23.6 ***
56.2

431.1
79.5

13.6 ***
49.2
27.3

40.9
431.1
10.6 ***

431.1
19.3 ***

431.1
10.6 ***

431.1
36.1

431.1
13.6 ***

431.1
13.6 ***
19.3 ***
33.4

431.1
36.1
65.4

30.5
23.6 ***
19.3 ***

30.5

Calculated Pipeline 
Capacity Based on 

Gravity Flow
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Appendix D
Preliminary Hydraulic Assessment

100% depth of flow

92+47.00 to 95+68.00 321 PVC 18 0.004 2.32 2.71 3.8 3.8
95+68.00 to 97+02.00 134 PVC 18 -0.006 2.32 2.71 2.033589941 2.033589941
96+70.00 to 105+21.00 851 PVC 18 0.004 2.32 2.71 3.8 3.8
105+21.00 to 116+00.00 1079 PVC 18 0.003 2.32 2.71 3.4 3.4
116+00.00 to 119+50.00 350 PVC 18 0.008 2.32 2.71 5.0 5.0
119+50.00 to 120+80.00 130 PVC 18 0.007 2.32 2.71 4.7 4.7
120+80.00 to 123+62.30 282.3 PVC 18 0.005 2.32 2.71 4.2 4.2
123+62.30 to 123+70.00 7.7 PVC 18 -1 2.32 2.71 2.033589941 2.033589941
123+70.00 to 124+30.00 60 PVC 18 0.0016 2.32 2.71 2.7 2.7
124+30.00 to 124+35.00 5 PVC 18 1 2.32 2.71 28.2 28.2
124+35.00 to 131+00.00 665 PVC 18 0.005 2.32 2.71 4.2 4.2
131+00.00 to 131+44.00 44 PVC 18 0.017 2.32 2.71 6.5 6.5
131+44.00 to 132+00.00 56 PVC 18 0.014 2.32 2.71 6.1 6.1
132+00.00 to 132+82.00 82 PVC 16 0.002 2.32 2.71 2.6 2.6
132+82.00 to 133+24.00 42 PVC 16 0.007 2.32 2.71 4.7 4.7
133+01.70 to 141+00.00 798.3 PVC 16 0.004 2.32 2.71 3.8 3.8
141+00.00 to 146+00.00 500 PVC 16 0.008 2.32 2.71 5.0 5.0
146+00.00 to 146+12.00 12 PVC 16 0.01 2.32 2.71 5.4 5.4
146+12.00 to 146+15.00 3 PVC 16 -1 2.32 2.71 2.573762269 2.573762269
146+15.00 to 146+47.00 32 PVC 16 0 2.32 2.71 2.6 2.6
146+47.00 to 146+50.00 3 PVC 16 1 2.32 2.71 27.8 27.8
146+50.00 to 151+00.00 450 PVC 16 0.007 2.32 2.71 4.7 4.7
151+00.00 to 153+00.00 200 PVC 16 0.005 2.32 2.71 4.2 4.2
153+00.00 to 156+00.00 300 PVC 16 0.025 2.32 2.71 7.6 7.6
156+00.00 to 156+22.00 22 PVC 16 0.031 2.32 2.71 8.2 8.2
156+22.00 to 157+05.70 83.7 PVC 16 0.007 2.32 2.71 4.7 4.7
157+05.70 to 161+00.00 394.3 PVC 16 0.007 2.32 2.71 4.7 4.7
161+00.00 to 164+10.00 310 PVC 16 0.006 2.32 2.71 4.5 4.5
164+10.00 to 164+16.70 6.7 PVC 16 0.006 2.32 2.71 4.5 4.5
164+16.70 to 164+20.00 3.3 PVC 16 -1 2.32 2.71 2.573762269 2.573762269
164+20.00 to 164+50.00 30 PVC 16 0 2.32 2.71 2.6 2.6
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Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

164+50.00 to 164+53.00 3 PVC 16 1 2.32 2.71 27.8 27.8
164+53.00 to 169+60.00 507 PVC 16 0.002 2.32 2.71 2.6 2.6
169+60.00 to 174+50.00 490 PVC 16 0.004 2.32 2.71 3.8 3.8
174+50.00 to 176+00.00 150 PVC 16 0.005 2.32 2.71 4.2 4.2
176+00.00 to 178+00.00 200 PVC 16 0.008 2.32 2.71 5.0 5.0
178+00.00 to 182+00.00 400 PVC 16 0.011 2.32 2.71 5.6 5.6
182+00.00 to 186+25.00 425 PVC 16 0.002 2.32 2.71 2.6 2.6
186+25.00 to 187+50.00 125 PVC 16 0.008 2.32 2.71 5.0 5.0
187+50.00 to 191+00.00 350 PVC 16 0.008 2.32 2.71 5.0 5.0
191+00.00 to 196+00.00 500 PVC 16 -0.008 2.32 2.71 2.573762269 2.573762269
196+00.00 to 206+00.00 1000 PVC 16 0.002 2.32 2.71 2.6 2.6
206+00.00 to 208+00.00 200 PVC 16 0.005 2.32 2.71 4.2 4.2
208+00.00 to 213+16.00 516 PVC 16 -0.003 2.32 2.71 2.573762269 2.573762269
213+16.00 to 213+20.00 4 PVC 16 -0.75 2.32 2.71 2.573762269 2.573762269
213+20.00 to 213+46.00 26 PVC 16 0 2.32 2.71 2.6 2.6
213+46.00 to 213+50.00 4 PVC 16 0.75 2.32 2.71 25.8 25.8
213+50.00 to 214+00.00 50 PVC 16 0 2.32 2.71 2.6 2.6
214+00.00 to 215+94.00 194 PVC 16 0.008 2.32 2.71 5.0 5.0
215+94.00 to 217+10.00 116 PVC 16 0 2.32 2.71 2.6 2.6
217+10.00 to 217+50.00 50 PVC 16 0.055 2.32 2.71 10.1 10.1
217+50.00 to 218+50.00 100 PVC 16 0.005 2.32 2.71 4.2 4.2
218+50.00 to 221+20.00 270 PVC 16 0 2.32 2.71 2.6 2.6
221+20.00 to 221+70.00 50 PVC 16 0.04 2.32 2.71 8.9 8.9
221+70.00 to 222+30.00 60 PVC 16 0.016 2.32 2.71 6.4 6.4
222+30.00 to 225+50.00 320 PVC 16 0.032 2.32 2.71 8.3 8.3
225+50.00 to 225+98.00 48 PVC 16 0.008 2.32 2.71 5.0 5.0
225+98.00 to 226+50.00 52 PVC 16 0.003 2.32 2.71 3.4 3.4
226+50.00 to 227+40.00 90 PVC 16 -0.002 2.32 2.71 2.573762269 2.573762269
227+40.00 to 229+00.00 160 PVC 16 -0.012 2.32 2.71 2.573762269 2.573762269
229+00.00 to 230+00.00 100 PVC 16 -0.01 2.32 2.71 2.573762269 2.573762269
230+00.00 to 233+00.00 300 PVC 16 0.003 2.32 2.71 3.4 3.4
233+00.00 to 236.50.00 350 PVC 16 0.002 2.32 2.71 2.6 2.6
236+50.00 to 246.50.00 1000 PVC 16 0.004 2.32 2.71 3.8 3.8
246+50.00 to 255+00.00 850 PVC 16 0.001 2.32 2.71 2.6 2.6
255+00.00 to 256+50.00 150 PVC 16 0.006 2.32 2.71 4.5 4.5
256+50.00 to 265+00.00 850 PVC 16 0.003 2.32 2.71 3.4 3.4
265+00.00 to 267+17.00 217 PVC 16 0 2.32 2.71 2.6 2.6
267+17.00 to 273+75.00 658 PVC 16 -0.007 2.32 2.71 2.573762269 2.573762269
273+75.00 to 274+76.30 101.3 PVC 16 0.015 2.32 2.71 6.3 6.3
274+76.30 to 275+96.30 120 PVC 16 0.044 2.32 2.71 9.3 9.3
275+96.30 to 276+21.30 25 PVC 16 0 2.32 2.71 2.6 2.6
276+21.30 to 279+20.00 298.7 PVC 16 -0.018 2.32 2.71 2.573762269 2.573762269
279+20.00 to 280+08.8 88.8 PVC 16 0.018 2.32 2.71 6.7 6.7
280+08.8 to 280+15.00 6.5 PVC 16 1 2.32 2.71 27.8 27.8
280+15.00 to 281+20.9 105.9 PVC 16 0.027 2.32 2.71 7.8 7.8
281+20.90 to 290+00.00 879.1 PVC 16 0.003 2.32 2.71 3.4 3.4
290+00.00 to 308+10.00 1810 PVC 16 0.005 2.32 2.71 4.2 4.2
308+10.00 to 308+20.00 10 PVC 16 0 2.32 2.71 2.6 2.6
308+20.00 to 308+22.7 2.7 PVC 16 1 2.32 2.71 27.8 27.8
308+22.7 to 308+80.00 57.3 PVC 16 0 2.32 2.71 2.6 2.6
308+80.00 to 308+83.00 3 PVC 16 0.986 2.32 2.71 27.8 27.8
308+83.00 to 310+00.00 117 PVC 16 0.004 2.32 2.71 3.8 3.8
310+00.00 to 314+00.00 400 PVC 16 0.004 2.32 2.71 3.8 3.8
314+00.00 to 319+00.00 500 PVC 16 0.004 2.32 2.71 3.8 3.8
319+00.00 to 324+00.00 500 PVC 16 0.004 2.32 2.71 3.8 3.8
324+00.00 to 327+10.00 310 PVC 16 0.004 2.32 2.71 3.8 3.8
 327+10.00 to 332+78.70 578.7 PVC 16 0.008 2.32 2.71 5.0 5.0
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Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

Contract No.1
10+00.00 to 25+51.95 1551.95 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
25+51.95 to 26+33.25 81.3 RCP (PVC Lined) 42 N/A 2.08 2.51 0.3 0.3
26+33.25 to 30+27.00 393.75 RCP (PVC Lined) 42 0 2.08 2.51 0.3 0.3
30+27.00 to 31+72.34 145.34 RCP (PVC Lined) 42 N/A 2.08 2.51 0.3 0.3
31+72.34 to39+60.67 788.33 RCP (PVC Lined) 42 0.0056 2.08 2.51 3.9 3.9
39+60.67 to 49+11.14 950.47 RCP (PVC Lined) 42 0.0068 2.08 2.51 4.2 4.2
49+11.14 to 65+74.00 1662.86 RCP (PVC Lined) 42 0.0076 2.08 2.51 4.3 4.3
65+74.00 to 76+40.34 1066.34 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
76+40.34 to 77+38.87 98.53 RCP (PVC Lined) 42 0.0024 2.08 2.51 2.9 2.9

Contract No. 2
10+55.58 to 23+33.30 1277.72 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
23+33.30 to 25+85.53 252.23 RCP (PVC Lined) 42 0.06 2.08 2.51 8.9 8.9
25+85.53 to 50+49.00 2463.447 RCP (PVC Lined) 42 0.0024 2.08 2.51 2.9 2.9
50+49.00 to 50+91.45 42.45 RCP (PVC Lined) 42 N/A 2.08 2.51 0.3 0.3
50+91.45 to 53+94.28 302.83 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
53+94.28 to 64+73.33 1079.05 RCP (PVC Lined) 42 0.0064 2.08 2.51 4.1 4.1
64+73.33 to 90+50.29 2576.96 RCP (PVC Lined) 42 0.0068 2.08 2.51 4.2 4.2
90+50.29 to 158+00.88 6750.59 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
158+00.88 to 158+75.85 74.97 RCP (PVC Lined) 42 N/A 2.08 2.51 0.3 0.3
158+75.85 to 161+19.85 244 RCP (PVC Lined) 42 0 2.08 2.51 0.3 0.3
161+19.85 to 162+02.85 83 RCP (PVC Lined) 42 N/A 2.08 2.51 0.3 0.3
161+02.85 to 272+06.72 11103.87 RCP (PVC Lined) 42 0.001 2.08 2.51 2.1 2.1
272+06.72 to 291+62.31 1955.59 RCP (PVC Lined) 42 0.0035 2.08 2.51 3.3 3.3

Contract No. 3
10+00.00 to 11+07.62 107.62 VCP 42 0.0056 2.08 2.51 3.9 3.9
11+07.62 to 24+16.00 1308.38 VCP 42 0.0044 2.08 2.51 3.6 3.6
24+16.00 to 61+89.00 3773 VCP 42 0.0072 2.08 2.51 4.2 4.2
61+89.00 to 110+70.65 4881.65 VCP 42 0.0068 2.08 2.51 4.2 4.2
110+70.65 to 111+25.40 54.75 VCP 42 0.0125 2.08 2.51 5.2 5.2
10+82.37 to 63+22.00 5239.63 VCP 42 0.002 2.08 2.51 2.7 2.7
63+22.00 to 102+43.81 3921.81 VCP 42 0.0036 2.08 2.51 3.3 3.3
102+43.81 to 102+82.12 38.31 VCP 42 N/A 2.08 2.51 0.3 0.3
102+82.12 to 103+42.12 60 VCP 42 0 2.08 2.51 0.3 0.3
103+42.12 to 104+40.00 97.88 VCP 42 N/A 2.08 2.51 0.3 0.3
104+40.00 to 120+21.00 1581 VCP 42 0.001 2.08 2.51 2.1 2.1

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

Contract No. 4
120+32.87 to 181+08.29 6075.42 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.1
181+08.29 to 181+79.79 71.5 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
181+79.79 to 183+33.53 153.74 RCP (PVC Lined) 39 0 2.08 2.51 0.4 0.4
183+33.53 to 184+07.03 73.5 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
184+07.03 to 206+86.44 2279.41 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.1

206+86.44 to 212+43.16 556.72 RCP (PVC Lined) 39 0.0012 2.08 2.51 2.3 2.3
212+47.78 to 244+00.00 3152.22 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.1
244+00.00 to 244+65.50 65.5 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
244+65.50 to 250+64.51 599.01 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.1

Flow Velocity

Flow Velocity

Flow Velocity

4.3 ***

4.3 ***
3.7 ***
6.1 ***
5.7 ***
4.8 ***

2.7 ***
67.9
4.8 ***
8.9 ***
8.0 ***
2.2 ***
4.1 ***
3.1 ***
4.4 ***
5.0 ***

49.6
4.1 ***
3.5 ***
7.8 ***
8.7 ***
4.1 ***
4.1 ***
3.8 ***
3.8 ***

49.6
2.2 ***
3.1 ***
3.5 ***
4.4 ***
5.2 ***
2.2 ***
4.4 ***
4.4 ***

2.2 ***
3.5 ***

43.0

4.4 ***

11.6 ***
3.5 ***

9.9 ***
6.3 ***
8.9 ***
4.4 ***
2.7 ***

2.7 ***
2.2 ***
3.1 ***
1.6 ***
3.8 ***
2.7 ***

6.1 ***
10.4 ***

6.7 ***
49.6
8.1 ***
2.7 ***
3.5 ***

49.6

49.3
3.1 ***
3.1 ***
3.1 ***
3.1 ***
3.1 ***
4.4 ***

20.6

48.7
53.6
56.7
20.6
31.9

20.6
159.3
31.9

20.6
52.0
53.6
20.6

20.6
38.5

48.7
43.1
55.2
53.6
72.7
29.1
39.0

20.6

16.9 ***

16.9 ***

18.5 ***
16.9 ***

16.9 ***
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Appendix D
Preliminary Hydraulic Assessment

100% depth of flow

250+64.51 to 251+50.00 85.49 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
251+50.00 to 252+20.00 70 RCP (PVC Lined) 39 0 2.08 2.51 0.4 0.4
252+220.00 to 252+84.56 64.56 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
252+84.56 to 280+00.00 2715.44 RCP (PVC Lined) 39 0.001 2.08 2.51 2.1 2.1

Contract No. 5
280+00.00 to 290+00.0 1000 RCP (PVC Lined) 39 0.02143 2.08 2.51 6.3 6.3
290+00.00 to 291+10.70 110.7 RCP (PVC Lined) 39 0.01805 2.08 2.51 5.9 5.9
291+10.70 to 304+55.18 1344.48 RCP (PVC Lined) 39 0.004 2.08 2.51 3.5 3.5
304+55.18 to 317+70.13 1314.95 RCP (PVC Lined) 39 0.0054 2.08 2.51 3.9 3.9
317+70.13 to 326+52.30 882.17 RCP (PVC Lined) 39 0.0096 2.08 2.51 4.7 4.7
326+52.30 to 327+22.30 70 RCP (PVC Lined) 39 N/A 2.08 2.51 0.4 0.4
327+22.30 to 342+82.37 1560.07 RCP (PVC Lined) 39 0.0125 2.08 2.51 5.2 5.2

9+92.72 to 18+00.00 807.28 RCP (PVC Lined) 39 0.0175 2.08 2.51 5.9 5.9
18+00.00 to 26+00.00 800 RCP (PVC Lined) 39 0.016 2.08 2.51 5.7 5.7
26+00.00 to 34+00.00 800 RCP (PVC Lined) 39 0.012 2.08 2.51 5.1 5.1
34+00.00 to 42+20.00 820 RCP (PVC Lined) 39 0.006 2.08 2.51 4.0 4.0
42+20.00 to 49+00.84 680.84 RCP (PVC Lined) 39 0.0115 2.08 2.51 5.1 5.1
49+00.84 to 50+50.96 150.12 RCP (PVC Lined) 39 0.008 2.08 2.51 4.5 4.5

50+50.96 to 65+00.00 1449.04 RCP (PVC Lined) 39 0.00231 2.08 2.51 2.9 2.9

Contract No. 6A
10+66.14 to 31+72.63 2106.49 HDPE 48 0.00231 2.08 2.51 2.8 2.8

Contract No. 6B
31+72.63 to 34+91.91 319.28 VCP 39 0.0013 2.08 2.51 2.3 2.3

34+91.91 to 105+79.95 10801.66 VCP 39 0.001 2.08 2.51 2.1 2.1
10+00.00 to 26+95.70 1695.7 VCP 39 0.001 2.08 2.51 2.1 2.1
10+00.00 to 13+95.82 395.82 VCP 39 0.001 2.08 2.51 2.1 2.1
10+00.00 to 48+01.21 3801.21 VCP 39 0.001 2.08 2.51 2.1 2.1
10+00.00 to 15+95.06 595.06 VCP 39 0.001 2.08 2.51 2.1 2.1
10+00.00 to 22+43.24 1243.24 VCP 39 0.001 2.08 2.51 2.1 2.1

Contract No. 7
26+95.00 to 55+99.68 2904.68 VCP 39 0.0009 2.08 2.51 2.1 2.1
55+94.00 to 65+40.00 946 VCP 39 0.0011 2.08 2.51 2.2 2.2

Reach IV-E - Detailed System Components 13

Stationing Length (ft) Pipe Material Diameter Slope Low High Low High

65+40.00 to 108+53.74 4313.74 VCP 36 0.001 0 0
16+00.00 to 17+65.00 165 RCPP 36 -0.0022 0 0
17+65.00 to 24+45.75 680.75 RCPP 36 -0.0022 0 0
24+75.88 to 26+60.00 184.12 RCPP 36 -0.0901 0 0
26+60.00 to 33+50.00 690 RCPP 36 -0.0024 0 0
33+50.00 to 42+10.00 860 RCPP 36 -0.0049 0 0
42+10.00 to 52+00.00 990 RCPP 36 0.0078 0 0
52+00.00 to 63+67.33 1167.33 RCPP 36 0.0069 0 0
63+67.33 to 65+45.00 177.67 RCPP 36 -0.0563 0 0
65+45.00 to 69+00.00 355 RCPP 36 -0.0042 0 0
69+00.00 to 72+92.54 392.54 RCPP 36 -0.0258 0 0
72+92.54 to 75+22.06 229.52 RCPP 36 0.0047 0 0
75+22.06 to 79+00.00 377.94 RCPP 36 0.0041 0 0
79+00.00 to 82+00.00 300 RCPP 36 0.0133 0 0
82+00.00 to 91+00.00 900 RCPP 36 0.0094 0 0
91+00.00 to 93+35.00 235 RCPP 36 0.0109 0 0
93+35.00 to 94+35.00 100 RCPP 36 0 0 0
93+35.00 to 102+00.00 865 RCPP 36 0.0123 0 0
102+00.00 to 122+00.00 2000 RCPP 36 0.005 0 0

122+00.00 to 131+00.00 900 RCPP 36 0.0023 0 0
131+00.00 to 141+00.00 1000 RCPP 36 0.0017 0 0
141+00.00 to 152+21.00 1121 RCPP 36 0.0012 0 0
152+21.00 to 158+80.00 659 RCPP 36 0.0013 0 0
158+80.00 to 161+90.00 310 Jacked RCPP 36 0.0013 0 0
161+90.00 to 179+40.00 1750 RCPP 36 0.0013 0 0
179+40.00 to 198+68.00 1928 RCPP 36 0.0039 0 0
198+68.00 to 215+50.00 1682 RCPP 36 0.0059 0 0
215+50.00 to 223+04.00 754 RCPP 36 0.0007 0 0
223+04.00 to 225+00.00 196 RCPP 36 0.005 0 0
225+00.00 to 258+00.00 3300 RCPP 36 0.0053 0 0
258+00.00 to 262+87.32 487.32 RCPP 36 0.0028 0 0
275+00.00 to 275+70.00 70 RCPP 36 0.0028 0 0
275+70.00 to 278+70.00 300 Jacked RCPP 36 0.0028 0 0
278+70.00 to 279+50.00 80 RCPP 36 0.0028 0 0
279+50.00 to 290+55.00 1105 RCPP 36 0.003 0 0

290+55.00 to 302+31.12 1176.12 RCPP 36 0.003 0 0
302+31.12 to 306+08.00 376.88 Jacked RCPP 36 0.0011 0 0
306+08.00 to 327+00.00 2092 RCPP 36 0.0007 0 0
327+00.00 to 337+93.00 1093 RCPP 36 0.0007 0 0
337+93.00 to 339+80.00 187 RCPP 36 0.003 0 0

339+80.00 to 348+37.00 857 RCPP 36 0.003 0 0
348+37.00 to 357+55.00 918 RCPP 36 0.004 0 0
357+55.00 to 360+50.00 295 RCPP 36 0.0042 0 0
360+50.00 to 363+00.00 250 RCPP 36 0.0042 0 0
363+00.00 to 371+11.30 811.3 RCPP 36 0.0042 0 0

Flow Velocity

16.9 ***

78.1
71.7
33.8
39.2
52.3

59.7

70.6
67.5
58.5
41.3
57.2
47.7

25.7

44.6

19.2 ***

16.9 ***
16.9 ***
16.9 ***
16.9 ***
16.9 ***
16.9 ***

16.0 ***
17.7 ***

13.6

38.1
35.8

29.6
27.6
49.7
41.8
45.0

47.8
30.5

20.7
17.8
14.9
15.5
15.5
15.5
26.9
33.1
11.4 ***
30.5
31.4
22.8
22.8
22.8
22.8
23.6

23.6
14.3
11.4 ***
11.4 ***
23.6

23.6
27.3
27.9
27.9
27.9
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Appendix E 
Utilizing the Rate Planning Model – Testing for Rate 
Sensitivity, Adjusting Values and Determining Projected 
Values 
 
Inputting Data 
Only the cells of the model that contain blue text should be altered.  The remaining 
cells have been “protected” so as not to be altered, as changes to these cells, which 
likely contain formulas, may affect the integrity of the rate calculations.  Blue text can 
be found only in the summary “Upper SARI-Rate Planning Model” worksheet of the 
model workbook.  The following summarizes how blue text cells can be modified to 
assess rate impacts. 

Input into each of the agency-specific elements of the summary 
worksheet, under “Upper SARI - Revenues” (includes flows and 
BOD and TSS concentrations) 
 Enter the projected future flows for each agency under “Projected Flows with 

Domestic (MGD)” cells (even if no domestic flow).  This is the flow projected as if 
all of the current sources of flow remained in the SARI line (i.e., domestic still 
discharged, where applicable).  Only enter the projected flows for 2005, 2010 and 
2020 and the remaining annual flows will be calculated through interpolation. 

 Enter the “Reduction in Domestic Flow (MGD)” amounts, where applicable.  This is 
the amount by which total projected flow will be reduced by a given year (e.g., 
around FY 2010) when domestic flow is taken off-line completely.  This can be done 
gradually (e.g., reduction of flow over a three year period, FY 2009-FY 2011). 

 Enter the “Projected BOD with Domestic (mg/l)” and “Projected TSS with 
Domestic (mg/l)”.  These are the concentrations that would occur if no changes to 
the source of flow occurred (i.e., domestic still discharged, where applicable).  
Again, only enter 2005, 2010, and 2020 values. 

 Enter the “Reduction in Domestic BOD (mg/l)” and “Reduction in Domestic TSS 
(mg/l)”, where applicable.  These cells represent the anticipated changes in BOD 
and TSS concentrations based on removal of domestic flow, as well as for any 
increases in overall flow with time.  The values entered here can either increase or 
decrease the concentrations.  (Please note that to show an increase in concentration, 
a negative number must be entered here.)  

Input into the “Upper SARI - SARI Disposal Charges” section of 
the summary worksheet 
 Enter the “Unit Charge for Flow ($/MG)” for the appropriate year.  This charge 

should reflect the unit cost being charged to the agencies for actual flow into the 
SARI line.   
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 Enter the “Unit Charge % Increase per Year”.  This value is the percentage that the 
unit charge is expected to increase each year.  This value can vary from year to year 
(i.e., a 5 percent increase through 2010 and then a 6 percent increase for the next 
few years, etc.). 

 Enter the “Unit Charge for Reserved Treatment Capacity” for the appropriate year.  
This charge should reflect the monthly cost per MGD for total reserved capacity 
that each agency has in the SARI line. 

 Enter the “Reserved Treatment Capacity Charge % Increase per Year”.  This value 
is the percentage that the reserved capacity charge is expected to increase each 
year.  This value can vary from year to year (i.e., a 5 percent increase through 2010 
and then a 6 percent increase for the next few years, etc.). 

 Enter the BOD and TSS surcharge levels into the “BOD Limit (mg/l)” and “TSS 
Limit (mg/l)” cells, respectively.  These limits represent the maximum 
concentrations above which additional charges will occur per thousand pounds of 
BOD or TSS discharged.  These values can vary from year to year (e.g., gradual 
reduction), as well as independently. 

 Enter the “Unit Charge for Excess BOD ($/1000 lb. over X mg/l)” and “Unit Charge 
for Excess TSS ($/1000 lb. over Y mg/l)”.  These are the unit charges for BOD and 
TSS discharged over the allowable limits as described in the previous step. 

 Enter the “BOD Charge % Increase per Year” and “TSS Charge % Increase per 
Year”.  Theses values are the percentage increases that the unit charges for 
discharged BOD and TSS would increase each year.  These values can vary from 
year to year (i.e., a 5 percent increase through 2010 and then a 6 percent increase for 
the next few years, etc.), as well as independently. 

 Enter the “OCSD Rate Increase Offset” which is the additional percentage increase 
required to offset the increases imposed by OCSD in any given year. 

 Enter the “Unit Charge for SARI Pipeline Reserved Capacity ($/ MGD reserved)” 
for the year that this charge would commence (not an established charge as of FY 
2002). 

 Enter the “Reserved Pipeline Capacity Charge % Increase per Year.  This value is 
the percentage that the reserved capacity charge may increase each year.  This 
value can vary from year to year (i.e., a 5 percent increase through 2010 and then a 
6 percent increase for the next few years, etc.). 
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Input into the “Upper SARI - Reserved OCSD Treatment 
Capacities vs. Projected Flows” section in the summary 
worksheet 
 Enter the “Reserved OCSD Treatment Capacity” for each agency as adjusted in 

future years. (Note that if reserved capacity is less than projected flow in any given 
year, then reserved capacity charge is calculated based on projected flow.) 

Input into the “Upper SARI - Reserved SARI Pipeline Capacities 
vs. Projected Flows” section in the summary worksheet 
 Enter the “Reserved SARI Pipeline Capacity (MGD)” for each agency as adjusted in 

future years. (Note that if reserved capacity is less than projected flow in any given 
year, then reserve capacity charge is calculated based on projected flow.) 

Input for ”Upper SARI – Revenue Requirements” section only  
“Program Administration” 
 Enter program administration costs, and increase for future years, as appropriate. 

 Enter “% Increase/year”. This value can vary from year to year. (i.e., 5 percent 
increase through 2010 and then 6 percent increase for the next few years, etc.). 

“Operating Expenses” 
Annual Operations 
 Enter the annual costs for the following items:  “Facilities O&M – WMWD”, 

“Facilities O&M - Other (OCSD, etc.)”, “Prof. Consult. Engrg. and Temp. Svcs.”, 
“Labor/Overhead/Legal/Insurance”, “Materials/Supplies/Utilities/Equipment/ 
Other”.  Add any “Additional Operations” costs for future years. 

 Enter the “% Increase/year” for each of the above stated items.  These values can 
vary from year to year (i.e., a 5 percent increase through 2010 and then a 6 percent 
increase for the next few years, etc.), as well as independently.  

 Enter the costs for performing the “SARI Hydraulic Analysis”.  This work is 
assumed to be complete over the course of one year, and repeated every five years.  
Enter the anticipated cost in each of the future years. 

Annual Maintenance 
 Enter the “Facilities Renewals and Replacements (R&R)” costs.  Add any 

“Additional Maintenance” costs for future years.  

 Enter the “% Increase/year” for the above stated items.  These values can vary from 
year to year (i.e., a 5 percent increase through 2010 and then a 6 percent increase for 
the next few years, etc.), as well as independently. 



Appendix E 
Utilizing the Rate Planning Model - Testing for Rate Sensitivity, Adjusting Values and Determining 

Projected Values 

 

A  E-4 

P:\SAWPA-2084\34692-SARI Planning Study\TO 1 - SARI Planning Study\7 Project Docs\7.1 Draft Docs\7.1.5 Final Report\Appendix E.doc 

 Enter the costs for performing the “TV Inspection”.  This work is assumed to be 
completed over the course of five years, and repeated every ten years.  Enter the 
anticipated cost in the first year of each five-year block. 

OCSD Disposal Costs (note that no flows need to be entered here, they were 
entered as stated above and referenced here) 
 Enter the “Annual I/I Factor” (percentage factor).   This factor increases the total 

flow (by a percentage) to account for annual infiltration and inflow.  

 Enter the “Unit Charge % Increase per Year” to increase annually the OCSD charge 
for $/MG of flow treated.  This value can vary from year to year (i.e., a 5 percent 
increase through 2010 and then a 6 percent increase for the next few years, etc.). 

 Enter the “Unit Charge for Excess BOD ($/1000 lb.)” and “Unit Charge for Excess 
TSS ($/1000 lb.)” for the calculated BOD and TSS treated by OCSD.  These values 
can vary from year to year (i.e., a 5 percent increase through 2010 and then a 6 
percent increase for the next few years, etc.), as well as independently. 

Input for “Long-Term Debt” 
“New Projects - Additional Long-Term Debt” (these cells are associated with 
the “Long-Term Debt Assumptions” worksheet described in the next section 
of text that follows this text) 
 Enter the cost for any anticipated improvement projects, in today’s dollars, under 

the “New Projects – Additional Long-Term Debt” portion of the summary 
worksheet (under the “Total Project Cost” column).  Then enter the date that the 
project is anticipated to be on-line, under the “Year On-Line” column.  Future 
values and annual payments are automatically calculated based on these two 
inputs for each project (and based on input values included in the “Long-Term 
Debt Assumptions” worksheet, as described below). 

 Insert any additional line items here for other future projects.  Name each project 
and insert the appropriate project cost and year on-line. 

“Current Long-Term Debt” 
Subtotal Long-Term Debt (including Add'l Long-Term Debt) 
 Under “% of Total Long-Term Debt”, enter the percentage that is required for bond 

reserves (e.g., input 5 percent for an additional 5 percent of total debt to be held in 
reserves to meet any debt service coverage requirements). 
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“Long-Term Debt Assumptions” worksheet (used for new debt 
service calculations) 
 Enter the “Long-Term Borrowing (years)”, (i.e., the amount of time to pay off the 

bonds). 

 Enter the “Bond Rate (lb)”, (i.e., the percentage rate anticipated for future bonds). 

 Enter the “Number of times paid per year” (e.g., if the bond is paid monthly, enter 
12). 

 Insert the “Project Inflation Rate”, (i.e., the inflation rate (percent) used to adjust the 
cost of the project that was entered in today’s dollars to the cost in the future year 
when the project is actually constructed). 

 Enter the “Facility Construction (years)”, (i.e., the number of years that it takes to 
construct similar projects (whole number only), which indicate the number of years 
prior to the on-line year that bonds must be issued to cover the project cost). 
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Technical Memorandum No. 4
Santa Ana Regional Interceptor

Rates Impact Assessment

METER SUMMARY FLOW ANALYSIS
FY 2000/2001 SUBTOTAL SUBTOTAL

Agency
Permitted 
Capacity JULY AUG SEPT OCT NOV DEC 6 MONTHS JAN FEB MAR APR MAY JUNE 6 MONTHS

(MGD, "peak")
EMWD

IEUA
S-25 GRN RVR GOLF COURSE IEUA 0.0262 0.0259 0.0158 0.0148 0.0434 0.0286 0.1547 0.0286 0.0275 0.0279 0.0277 0.0282 0.0115 0.1514
S-26 CIW IEUA 9.0538 9.5803 8.7558 8.3171 0.4666 8.0862 44.2598 8.0792 7.1776 7.6786 7.7490 8.5510 10.5605 49.7959
SP-015 LOYOLA DAIRY IEUA 0.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2601 0.0000 2.6942 2.9543
100 CHINO POND IEUA 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0549 3.2273 0.0000 0.1407 4.4229

Future Chino Desalter II 0
Future Unnamed Desalter 0

SP-016 Stueve Gold Dairy 0.01
Mission Uniform & Linen Svc 0.44
OLS Energy 0.02
Paradise Textile Corp 0.36

Subtotal 9.0800 9.6062 8.7716 8.3319 0.5100 8.1148 44.4145 8.1078 7.2051 8.7614 11.2641 8.5792 13.4069 57.3245
S-05 IEUA (CBMWD) IEUA 30.8357 33.0723 30.1416 31.1671 23.9940 24.2565 173.4672 24.3105 24.8908 31.6789 28.1226 27.6330 33.3888 170.0246

SAWPA
S-22 SAWPA-ARL DESALTER SAWPA 33.6247 55.1413 35.2722 30.9954 0.0119 37.8897 192.9352 33.3128 7.4052 7.5122 34.2355 37.5504 40.8340 160.8501
Subtotal 33.6247 55.1413 35.2722 30.9954 0.0119 37.8897 192.9352 33.3128 7.4052 7.5122 34.2355 37.5504 40.8340 160.8501

SBVMWD
S-08 SBVMWD-RIV/SCE SBVMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-31 SBVWD SBVMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 167.5485 132.0908 27.3205 9.6941 336.6539

IV-B TD RCSD (inactive) SBVMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-30 RIALTO SBVMWD 0.1937 0.1915 0.2865 0.1976 40.8324 0.0000 41.7017 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Subtotal 0.1937 0.1915 0.2865 0.1976 40.8324 0.0000 41.7017 0.0000 0.0000 167.5485 132.0908 27.3205 9.6941 336.6539

WMWD
S-101 IV-B SF FLUME WMWD 0.19 1.3565 1.3486 1.3316 1.2927 1.2250 1.3097 7.8641 3.2341 3.0706 3.6654 3.5831 3.3778 4.0460 20.9770
S-12 WMWD-CORONA/GRN RVR WMWD 0.2 7.9757 8.4734 6.3750 4.9674 4.0288 6.0842 37.9045 4.1004 5.8597 5.9444 5.7105 5.8161 6.7636 34.1947
S-13 WMWD-IPT WMWD 1 23.5748 28.0092 23.0380 29.4360 27.5318 25.0304 156.6202 31.4586 29.4412 31.3024 46.1199 67.1186 37.9267 243.3674
S-19 WMWD-CRC WMWD 0.8 23.9795 22.9234 14.1948 13.2956 0.0000 17.8230 92.2163 23.7136 25.6938 26.0108 21.8681 21.1203 22.3645 140.7711
S-20 WMWD-CEP WMWD 0.1 3.1963 3.1369 3.2841 3.4140 12.2119 3.2010 28.4442 3.2040 3.0797 3.2319 3.1048 3.1621 3.1532 18.9357
S-21 JCSD-EASTVILLE WMWD 0.3 3.6834 3.6391 0.0244 0.0167 2.9580 1.3454 11.6670 1.6358 1.6327 1.2504 1.1125 1.2225 1.5740 8.4279
S-23 WINEVILLE FLUME WMWD 0.1 1.9346 1.6209 1.6274 1.5105 31.1294 1.5721 39.3949 1.6087 0.7614 0.5421 3.6342 3.8083 2.0933 12.4480
S-24 JCSD FLUME WMWD 0.3 0.0511 0.0506 0.0522 0.0462 1.6166 0.0453 1.8620 0.3613 0.2315 1.1640 0.2512 0.1875 0.1921 2.3876
S-28 JCSD WMWD 0.3 6.7839 7.2606 0.5730 8.6128 0.0000 6.2765 29.5068 6.4816 6.3222 6.0686 0.2587 6.7391 8.3223 34.1925
S-29 RCSD DISPLACEMENT WMWD 0.03 0.3087 0.1612 0.0014 0.3416 7.3988 0.0532 8.2649 0.2858 0.3793 0.3367 0.0000 0.2635 0.5422 1.8075
S-33 HI-COUNTRY WMWD 0.03 0.3113 0.4910 0.5057 0.5041 0.6478 0.4420 2.9019 0.4518 0.5328 0.7791 0.8342 0.9283 1.4341 4.9603
S-34 CHINO DESALTER WMWD 1.3 185.1943 192.0444 68.4369 53.1990 0.3088 44.5458 543.7292 47.0458 44.7346 48.7506 49.8471 51.7923 54.8978 297.0682
S-36 CHANDLER WMWD 0.8 0.0000 0.0000 0.0000 0.0000 0.1838 0.0000 0.1838 0.0000 0.0948 0.2482 0.6376 0.8809 1.1964 3.0579
S-37 KASBERGEN DAIRY WMWD 0.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2762 2.3494 0.0000 0.1024 2.7280
102 (S-32?) TEMESCAL DESALTER WMWD 1.2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0025 0.0062 0.0087
S-06 WMWD-ALCOA WMWD 0.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-07 WMWD-CORONA #1 WMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-14 WMWD-NORCO WMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-15 WMWD-MCKINLEY WMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-17 WMWD-FILLMORE WMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-18 WMWD-BUCHANAN WMWD 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
S-11 IV-B TD OTHER WMWD 0.3639 0.3226 0.3188 0.5673 0.7070 1.7324 4.0120 0.9836 0.9826 1.1214 1.2054 1.2688 1.1496 6.7114
S-11 IV-B TD BELK WMWD 0.1250 0.1250 0.1250 0.1250 0.1350 0.1050 0.7400 0.1600 0.1400 0.1550 0.1550 0.1100 0.1100 0.8300
S-27 HGSD FLUME WMWD 0.0000 0.0000 0.0000 0.0000 7.3411 0.0000 7.3411 0.0000 0.0000 0.0000 6.2118 0.0000 0.0000 6.2118
S-40 JCSD, 58th Street 0

Existing JCSD, Archibald 0
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Santa Ana Regional Interceptor

Rates Impact AssessmentMETER SUMMARY FLOW ANALYSIS
FY 2000/2001 SUBTOTAL SUBTOTAL

Agency
Permitted 
Capacity JULY AUG SEPT OCT NOV DEC 6 MONTHS JAN FEB MAR APR MAY JUNE 6 MONTHS

(MGD, "peak")
Future JCSD, Harrison 0
Future JCSD, Hamner II 0
Future JCSD, Celebration 0
Future Chino Desalter III 0

S-01-46 International Food Sln 0.02
S-38 Lyn Hart Company 0.03
S-45 H & C Miersma Dairy 0.01
S-43 Newhouse Dairy 0.01
S-44 Van Ryn Dairy 0.01

Future JCSD, Ion Exchange 0

Subtotal 258.8390 269.6069 119.8883 117.3289 97.4238 109.5660 972.6529 124.7251 122.9569 130.8472 146.8835 167.7986 145.8744 839.0857

TOTAL (all agencies) 301.7374 334.5459 164.2186 156.8538 138.7781 155.5705 1251.7043 166.1457 137.5672 314.6693 324.4739 241.2487 209.8094 1393.9142
S-01 OCSD (TOTAL) SAWPA 332.5731 367.6182 194.3602 188.0209 162.7721 179.8270 1425.1715 190.4562 162.4580 346.3482 352.5965 268.8817 243.1982 1563.9388

DAYS IN FLOW MONTH 31 31 29 32 31 29 33 29 30 30 30 30
Daily Average 9.7335 10.7918 5.6627 4.9017 4.4767 5.3645 5.0347 4.7437 10.4890 10.8158 8.0416 6.9936
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