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APPENDIX D – SHORE AND OCEAN DISCHARGE MODELING 
REPORT 

An ocean contaminant transport modeling study for coastal discharge was prepared 
in support of the Supplemental Environmental Impact Statement (SEIS) for Clean 
Water Act Compliance of effluent from the South Bay International Wastewater 
Treatment Plant (SBIWTP) in San Diego, California.  The ocean contaminant 
transport modeling study was conducted to support evaluation of the alternatives in 
the Draft SEIS. This study evaluated potential impacts of bacterial concentrations 
that would occur as a result of different wastewater effluent flows from alternative 
treatment scenarios.  This appendix is a synopsis of the Shore and Ocean Discharge 
Modeling Report for Clean Water Act Compliance at the SBIWTP (October 2004), 
which is available upon request from the United States Section of the International 
boundary and Water Commission (USIBWC). 

This study identified the time-dependent distributions of bacterial concentration along 
the coast of California north and south of a shore-based discharge of wastewater at 
Punta Bandera, Baja California. These distributions were evaluated out to determine 
whether the California Ocean Plan requirements would be met for the waters 
extending north of the United States/Mexico border. The impacts on the initial dilution 
achieved by the SBOO discharge for varying flows and levels of treatment also will 
be modeled.  

The California Ocean Plan is the state’s water quality control plan for ocean waters. 
Among the Plan’s high priority issues is an increased stringency of the water contact 
fecal coliform standard. The current standard requires: 

“Sample of water from each sampling station shall have a density 
of total coliform organism less than 1,000 per 100 milliliters (mL) 
(or 10 per mL); provided that not more than 20 percent of the 
samples at any sampling station, in any 30 day period, may 
exceed 1,000 per 100 mL (10 per mL), and provided further that 
not a single sample, when verified by a repeat sample taken within 
48 hours, shall exceed 10,000 per 100 mL (100 per mL).” 

D.1 BACKGROUND 
Sewage contamination problems in the Tijuana River Valley area have been chronic 
since the 1930s due to rapid growth and inadequate sewerage infrastructure in 
Mexico. The physiographic setting of Tijuana at the United States border results in 
the flow of sewage from Tijuana that is not captured or treated. This sewage flows 
into the United States via the Tijuana River as well as canyons and gullies draining to 
the north. The SBIWTP, constructed in 1997, provides advanced primary treatment 
of sewage originating from Tijuana and then discharges treated effluent through the 
South Bay Ocean Outfall (SBOO).  

Sewage flows have caused quarantines of beaches along the south San Diego coast 
and have adversely impacted the Tijuana River estuary, a National Estuarine 
Research Reserve.  
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D.2 TREATMENT ALTERNATIVES 
The USIBWC is evaluating options for providing secondary treatment at the SBIWTP 
or through another private or public entity. Other options include redirecting some or 
all of the SBIWTP effluent from California’s waters, or the use of other means of 
treatment, or the institution of a combination of these options. The alternatives 
developed will enable wastewater flows to be treated in compliance with the Clean 
Water Act. Alternatives formulation was the result of a public consultation process 
that included regulatory agencies. This study evaluates the water quality, in terms of 
projecting potential bacterial concentrations, associated with the seven alternative 
treatment options for Clean Water Act compliance. 

D.3 STUDY METHODOLOGY 
The Shore Discharge Model (SDM) was used to evaluate the transport of ocean 
contaminants. This model was developed in an earlier study to examine pollutant 
distributions (bacteria and conservative material) discharged from Punta Bandera. 
This study differs from the previous study in that a single discharge having different 
volume and pollutant concentrations was modeled.  The SDM model is described in 
detail in Wastewater Discharge Modeling and Analysis of Alternative Interim Disposal 
Options prepared by Parsons in 1996. 

An area extending from south of Punta Bandera to north of Point Loma and from 
the coast to offshore is divided into three regions of rectangular cells. The inner 
region lies adjacent to the coast (wave-dominated processes of dispersion), an outer 
region lies offshore (dominated by oceanic processes), and a transition region lies 
between these two. The model contains about 13,000 cells and extends 25 km 
upcoast of Punta Bandera, 5 km downcoast, and about 4.1 km offshore from the 
coast. 

Wastewater is discharged into the inner grid cell near the coast at Punta Bandera. 
The discharge rate and concentrations can vary throughout the day. As wastewater 
is discharged into the ocean, it is transported by the currents and mixed with 
adjacent ocean water. The mixing results from turbulent eddies in both the nearshore 
and offshore grids, and also via the action of rip-current cells in the inner grid. 
Currents in the nearshore zone are driven by the height, period, and direction of 
approach of the waves, and currents in the offshore zone are driven by the coastal 
currents. Five years of time-series of wave characteristics generated from the 
statistical properties of waves measured by an offshore wave recording buoy are 
used to drive the nearshore transport, and current measurements previously 
collected off South Bay are used for the time-series of ocean currents in the 
simulations. 

The model computes the temporal evolution of the concentration of a constituent of 
interest (e.g., bacterial concentrations) in each simulation cell.  These concentrations 
are determined by the discharge rate, the concentration in the effluent, the nearshore 
and offshore currents, and the strengths of the eddy and rip-current mixing.  

D.4 DISCHARGE AT PUNTA BANDERA 
 Sewered wastewaters from the City of Tijuana, Baja California (B.C.), Mexico, and 
the developed coastal areas south and west of the city are treated at the SBIWTP in 
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the United States or are bypassed for treatment at the San Antonio de los Buenos 
Wastewater Treatment Plant (SABWWTP) in Mexico. 

The SABWWTP is about 6 km south of the United States-Mexico border. Recently 
upgraded with high-rate aerated lagoons, the plant can treat about 25 mgd of influent. 
Flows greater than 25 mgd can bypass the plant and can be discharged, along with 
the treated plant effluent, into the at San Antonio de los Buenos creek and then 
across the beach at Punta Bandera, about 9 km south of the border. Effluent from 
this discharge could be transported upcoast (north) by the nearshore and coastal 
currents and into United States waters.  

The nine effluent discharge scenarios examined in this study (seven alternatives and 
three flow horizons) alter the quantity and quality of the wastewaters discharged at 
Punta Bandera, and hence, the potential for contamination north of the border. The 
effects of the Punta Bandera discharge, and changes in these effects associated with 
changes in the discharge scenarios, were examined using the computer numerical 
simulation model known as the SDM. 

Alternatives were evaluated for total coliform only.  The current study is intended to 
update a similar 1996 study and applies the same methodology. Total coliform is still 
preferred as an indicator (while other more meaningful indicators are being 
evaluated) because of the relative simplicity and low cost of the analysis and the long 
track record of the monitored sites. In addition, in spite of its perceived limitations, 
this indicator shows a remarkable correlation with bacterial contamination. This 
indicator was used in both the 1996 and the present study, not for the reasons listed 
above, but because in the 1996 study, a preliminary evaluation showed this indicator 
to be the most stringent parameter of compliance.  

This study does not assess compliance based on the monitoring data; rather, it 
compares the proposed alternatives on the likelihood of compliance for several 
potential treatment and discharge scenarios.  

D.5 OCEAN DISCHARGE 
Discharge of treated effluent through the SBOO was also studied.  Depending on the 
alternative considered, average flows as high as 59 mgd will be discharged through 
this facility.  Modeling of the SBOO discharges is limited to evaluation of the impacts 
of varying initial dilutions that can be attained at different flows. This evaluation was 
limited to a comparison of initial dilutions with those attained in the 1996 study and 
the inferences of the changes that could be expected at the shoreline monitoring 
stations. 

D.6 FINDINGS 
The principal findings of this study are summarized below. 

D.6.1 Coastal Discharge at Punta Bandera 
♦ Depending on the alternative and the corresponding quantity of flow discharged, 

bacterial concentrations at certain coastal stations may not comply with California 
Ocean Plan standards at certain times of the year. Table  D-1 summarizes the 
projected monthly bacterial compliance for each alternative. 
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Table D-1.  Comparison of Compliance for Bacterial Concentrations 

Alt.  Description Year 
Flow 
(mgd) 

Conc.  
(×106 MPN/

100mL) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 40 30.98 0.0005 0.0003 Yes 0.0009 Yes 0.0004 0.0052 0.0036 0.0003 0.0021 0.0015 0.002 1A 

2023 50 31.86 0.0005 0.0005 Yes 0.0009 Yes 0.0005 0.0068 0.0051 0.0005 0.0026 0.0018 0.002 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 40 30.98 0.0005 0.0003 Yes 0.0009 Yes 0.0004 0.0052 0.0036 0.0003 0.0021 0.0015 0.002 1B 

No Action 
Alternative 
(Continued 
Operation of 
SBIWTP as 
Advanced Primary 
Facility) 2023 59 32.4 0.0005 0.0009 0.0001 0.0012 Yes 0.0005 No No 0.0005 0.0034 0.0018 0.0028 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 65 29.95 0.0005 0.0019 0.0003 0.0012 Yes 0.0005 No No 0.0005 0.0032 0.0022 0.0033 
2 

Operate SBIWTP 
as Advanced 
Primary Facility 
with Treated 
Flows Conveyed 
to Mexico 

2023 84 31.19 0.0008 0.0024 0.0004 0.0015 0.0001 0.0019 No No 0.0021 0.0048 0.0027 0.0052 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 51 30.4 0.0005 0.0005 Yes 0.0009 Yes 0.0005 0.0063 0.0051 0.0005 0.0023 0.0018 0.002 3 
Operate SBIWTP 
with City of San 
Diego Connection 2023 70 31.76 0.0005 0.0019 0.0004 0.0015 Yes 0.0017 No No 0.0009 0.0046 0.002 0.0041 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 25 28.32 0.0003 Yes Yes Yes Yes 0.0001 0.0018 0.0012 Yes 0.0011 0.0004 0.0007 
4A, 4B, 

4C 
Option I 2023 25 28.32 0.0003 Yes Yes Yes Yes 0.0001 0.0018 0.0012 Yes 0.0011 0.0004 0.0007 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 65 28.32 0.0005 0.0017 0.0003 0.0012 Yes 0.0005 No No 0.0005 0.0026 0.0022 0.0028 
4A, 4B, 

4C 
Option II 

PL 106-457 
Facility 
(Secondary 
Treatment in 
Mexico) 

2023 84 28.32 0.0005 0.0019 0.0004 0.0015 0.0001 0.0017 No No 0.0017 0.0048 0.0027 0.0042 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 40 30.98 0.0005 0.0003 Yes 0.0009 Yes 0.0004 0.0052 0.0036 0.0003 0.0021 0.0015 0.002 5A, 5B 

Secondary 
Treatment in U.S. 
(CMA Ponds/ 
Activated Sludge) 2023 59 32.4 0.0005 0.0009 0.0001 0.0012 Yes 0.0005 No No 0.0005 0.0034 0.0018 0.0028 

2004 31 29.69 0.0003 0.0003 Yes 0.0001 Yes 0.0001 0.0032 0.0016 Yes 0.0016 0.0008 0.0014 

2009 25 28.32 0.0003 Yes Yes Yes Yes 0.0001 0.0018 0.0012 Yes 0.0011 0.0004 0.0007 6 

Secondary 
Treatment at 
SBIWTP and in 
Mexico 2023 25 28.32 0.0003 Yes Yes Yes Yes 0.0001 0.0018 0.0012 Yes 0.0011 0.0004 0.0007 

2004 56 32.24 0.0005 0.0012 0.0001 0.0012 Yes 0.0005 No No 0.0005 0.0026 0.0018 0.0028 

2009 65 32.68 0.0005 0.0019 0.0004 0.0012 Yes 0.0013 No No 0.0008 0.0037 0.0023 0.0036 7 Closure/Shutdown 
of SBIWTP 

2023 84 33.29 0.0008 0.0024 0.0004 0.0015 0.0001 0.0022 No No 0.0023 0.0051 0.003 0.0052 

Yes = Bacterial concentrations in this month would comply with standard. 
No   = Bacterial concentrations in this month would not comply with standard. 

Note:  Numerical values shown in each monthly column is the probability of exceeding the 
standard 
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♦ The probability of meeting the standards is higher for stations farther north 
(farther away from the source) and for smaller discharges.  

♦ A review of the USIBWC monitoring data indicates a high concentration of 
bacteria at stations close to, and north of, the mouth of the Tijuana River. The 
data is seasonal and appears to be superimposed on the concentrations 
associated with the Punta Bandera coastal discharge. Even during the summer 
months the levels appear to be higher than expected in this area, which could 
indicate residual bacterial contamination in the surface and, possibly, in the 
underground flows to the sea.  

♦ While calibrating the SDM, it became apparent that the effluent from the San 
Antonio de los Buenos Wastewater Treatment Plant is disinfected three out of 
four days. This reduces the probability of noncompliance with the bacterial 
standard in United States waters. Based on the Punta Bandera discharge alone 
for all alternatives modeled, all stations north of the border have a less than 
20 percent probability of samples exceeding 1,000 TC/100 mL. The worst case 
modeled is Alternative 7 (SBIWTP Closure/Shutdown), year 2023, with 84 mgd 
total flow discharged (25 mgd treated at the SABWWTP and 59 mgd untreated). 
In this case, the peak 30-day period had a probability of less than 17 percent. 
Averaging the results based on five years of wave data leads to the conclusion 
that this alternative would comply with this standard. Within the statistical 
variability of the five years modeled, however, the samples could exceed the 
1,000 TC/100 mL threshold during some periods.  

♦ At the border sampling station, the 10,000 TC/100 mL standard has a probability 
of being violated once every 5.7 years. The probability is reduced at the northern 
stations. 

♦ Much like the 1996 study, no substantial difference is noted between the several 
scenarios and discharged flows in term of meeting the bacterial standards. This 
is because the bacterial standards are based on a probability of exceeding a 
threshold value rather than on a parametric measure of concentrations (e.g., 
mean, median). Hence, a probabilistic standard based on threshold 
concentrations tends to mask out concentration differences among discharge 
scenarios. 

♦ Based on the Punta Bandera discharge alone, a higher probability of 
noncompliance is predicted during July and August. The prediction is based on 
relatively high waves from subtropical storms from Mexico causing a faster 
transport to the north of the discharged wastefield. 

♦ To properly calibrate the model, only the monitoring data for the no-river outflow 
periods were used. Both the monitoring data and the model indicate a bacteria 
reduction trend toward the north. 

D.6.2 SBOO Discharge 
♦ The discharge through the SBOO always achieves an initial dilution of at least 

100 to 1 for all flows considered. As the flow increases, so do the number of 
outfall ports that will be open and discharging. The median initial dilution for the 
SBOO discharge varies between 193 and 199 to 1. 
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♦ On an annual basis, about 50 percent of the wastefield is predicted to be below 
15 m while about 75 percent of the wastefield will be below 10 m. About 
15 percent of the wastefield will be located between 5 m and the surface. This 
percentage is higher than what was predicted in the 1996 study and is partially 
the result of an improved model better able to simulate surfacing field conditions. 

♦ The wastefield will be higher in the water column from December to January. 
During that time, the initial dilution will be the highest with values greater than 
500 to 1. 

♦ The concentration of TC bacteria used in the current modeling effort was 5.7 
times less than that used in the 1996 modeling. The bacterial concentration used 
in the 1996 modeling was derived from limited data on the strength of the 
Mexican sewage and by making certain assumptions on the level of reduction in 
the treatment process. In the current modeling, the lower concentration was 
derived from analyses of effluent samples taken daily for a week in March 2004. 

♦ Relocating the diffuser in waters off Mexico would not change the performance of 
the diffuser modeled in this study. The statement is based on the understanding 
that the relocated diffuser will be at the same depth and orientation as the 
existing one. It is further assumed that the new discharge would be exposed to 
very similar current patterns.  

♦ Based on the findings, it is concluded that the 1996 predictions of bacterial 
concentrations at the shore monitoring stations are not likely to be exceeded for 
any alternatives with discharge from the SBOO.  
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1.0 INTRODUCTION 

1.1 ERA OBJECTIVE 
The United States Section of the International Boundary and Water Commission 
(USIBWC) is evaluating the potential environmental impacts of sewage treatment 
and disposal alternatives at the South Bay International Wastewater Treatment Plant 
(SBIWTP). The SBIWTP and its system of canyon collectors prevent dry weather 
flows of raw sewage from flowing across the border into the Tijuana River Valley, 
Tijuana Estuary and south San Diego beaches. The SBIWTP treats an average of 25 
million gallons per day (mgd) of raw sewage originating from Tijuana and then 
discharges the treated effluent 3.5 miles out into the Pacific Ocean through the South 
Bay Ocean Outfall (SBOO). Alternatives under consideration address modifications 
in current sewage treatment levels and ocean disposal over a 20-year period, as well 
as changes in routing of the effluent for disposal south of the United States/Mexico 
border, at Punta Bandera, Baja California. 

This Ecological Risk Assessment (ERA) was prepared as part of the Supplemental 
Environmental Impact Statement (SEIS) in support of the alternatives evaluation. The 
risk characterization is based on the use of ecological quotients, the ratio of expected 
exposure concentrations to reference values indicative of potential adverse effects 
on receptor organisms. 

This ERA evaluates the potential risks of effluent routing and disposal as they relate 
to: 

♦ Potential impacts on marine biota in the SBOO area of influence due to modified 
treatment levels and associated changes in effluent quality and sediment release. 

♦ Transboundary effects in terms of protection of marine biota from coastal 
discharges originating in Mexico. 

Potential effects in Mexican jurisdictional waters are not included in this risk 
assessment. Detrimental effects on water quality and coastal biota are expected due 
to current wastewater discharges at Punta Bandera, and those conditions would 
deteriorate further as the flow of untreated wastewater increases. 

1.2 ERA ELEMENTS 
The ERA was prepared in accordance with the United States Environmental 
Protection Agency (USEPA) Guidelines for Ecological Risk Assessment 
(USEPA/630/R-95/002F, April 1998) and the California State guidelines (Guidance 
for Ecological Risk Assessment at Hazardous Waste Facilities and Permitted 
Facilities, California Environmental Protection Agency, Human and Ecological Risk 
Division, July 4, 1996). The ERA is organized into four main elements: 

♦ Problem Formulation, the description of potentially-exposed aquatic ecosystems, 
and the formulation of exposure scenarios including exposure pathways and 
ecological receptors based on site characterization. 

♦ Exposure Assessment, an evaluation of exposure conditions and transfer factors, 
either by direct contact with water and sediments, or through food ingestion. 
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♦ Characterization of Ecological Effects, the selection of reference values for 
potential effects, and the extrapolation of these values to the site eco-receptors. 

♦ Risk Characterization, the use of ecological quotients and an evaluation of the 
uncertainty of the risk assessment. 

1.3 ALTERNATIVES UNDER CONSIDERATION 
The USIBWC considered a range of alternative treatment and discharge options for 
wastewater now treated at the SBIWTP. The seven alternatives screened and 
selected for evaluation of potential impacts are described in Chapter 2 of the Draft 
SEIS. Key features of those alternatives are listed below. Figure 1 compares the 
treatment levels and locations of the alternatives. 

♦ Alternative 1: No Action (Operation of SBIWTP as Advanced Primary Facility)  
 Option A: With No Future Improvements to Mexico’s Existing Conveyance 

Facilities 
 Option B: With Future Improvements to Existing Conveyance Facilities 

♦ Alternative 2: Operate SBIWTP as Advanced Primary Facility with Treated 
Flows Conveyed To Mexico for Discharge via PERC/Mexico’s  Facilities 

♦ Alternative 3: Operate SBIWTP with City of San Diego Connections 

♦ Alternative 4: Secondary Treatment Facility in Mexico (Public Law 106-457) 
 Treatment Option A: Operation of SBIWTP as Advanced Primary Facility, 

Secondary Treatment in Mexico 
 Treatment Option B: Cease Operation of SBIWTP, Secondary Treatment in 

Mexico 
 Treatment Option C: Bajagua LLC Proposal – Operation of SBIWTP as 

Advanced Primary Facility, Secondary Treatment in Mexico 
 Discharge Option I: Treated Effluent Discharged in United States via SBOO 
 Discharge Option II: Treated Effluent Discharged at Punta Bandera, Mexico 

♦ Alternative 5: Secondary Treatment in the United States at SBIWTP 
 Option A: Completely Mixed Aeration (CMA) Ponds at SBIWTP  
 Option B: Activated Sludge Secondary Treatment at SBIWTP, With Flow 

Equalization or Expanded Capacity (Suboptions 5B-1 and 5B-2) 
[Note: Both suboptions are evaluated jointly in the risk assessment as no 
differences in flow or effluent quality are expected] 

♦ Alternative 6: Secondary Treatment in the United States and in Mexico 

♦ Alternative 7: SBIWTP Closure/Shutdown 
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Figure 1.  Alternatives by Level of Treatment and Location 
 

1.4 EFFLUENT ROUTING AND DISPOSAL 
Table 1 summarizes the expected routing of the City of Tijuana’s wastewater and 
level of treatment by the alternatives considered in the SEIS. All tables cited in the 
text appear at the end of the assessment.  

The city’s 2004 sewage generation of 56 mgd is expected to increase to 65 mgd by 
2009 and reach an estimated 84 mgd by 2023. Flows would be routed primarily to 
two locations: the South Bay Ocean Outfall and the Punta Bandera shoreline 
discharge about 6 miles south of the United States/Mexico border. 

At the SBOO, a release of 25 mgd of advanced primary effluent from the SBIWTP 
would continue unmodified under the No Action Alternative. The alternatives being 
considered would improve effluent quality at the SBOO by adding secondary 
treatment (at the SBIWTP, the San Diego facilities, or in Mexico), route the treated 
effluent back to Mexico for shoreline discharge at Punta Bandera, and discontinue 
SBIWTP operation. An increase of up to 59 mgd in secondary effluent discharge 
through the SBOO is also being considered. 

At Punta Bandera, the current coastal discharge of 25 mgd of facultative lagoon 
effluent would continue unmodified under the No Action Alternative. However, the 
current release of untreated wastewater would increase from 6 mgd to 15 mgd in 
2009 and to 34 mgd in 2023. For several alternatives, primary or secondary 
treatment would be provided for untreated wastewater releases (at the SBIWTP or in 
aerated lagoon systems in Mexico). In Alternative 7, discontinued SBIWTP operation 
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would add 25 mgd of untreated discharges at Punta Bandera, totaling 59 mgd in 
2023. 

Additional wastewater releases are also possible at two other locations. 

♦ Under the No Action Alternative (Option A), up to 9 mgd of untreated wastewater 
could reach the Tijuana River if the city’s wastewater generation exceeds the 50 
mgd collection system routing capacity of untreated water flows to Punta 
Bandera.  

♦ Under Alternative 3, up to 14 mgd of primary effluent from the SBIWTP would be 
transferred for discharge at the Point Loma Outfall operated by the City of San 
Diego. Of this flow, 5 mgd could be released through the SBOO after secondary 
treatment at the city’s South Bay Water Reclamation Plant. 

1.5 PRIOR RISK EVALUATION 
An ecological risk evaluation was conducted for SBOO discharges as part of the 
Supplemental EIS for Long Term Treatment Options of the SBIWTP (Appendix D of 
CH2M Hill, 1998). The evaluation considered seven options for additional treatment 
of the 25 mgd primary effluent discharge. Of the options considered in 1998, two 
were retained for further evaluation in the current SEIS for Clean Water Act 
compliance: 

♦ Continued operation of the SBIWTP as an advanced primary facility, retained in 
the current SEIS as the No Action Alternative (Alternative 5 in the 1998 ERA). 

♦ Addition of secondary treatment using completely mixed aerated lagoons or an 
activated sludge system, retained in the current SEIS as Alternative 5, Options A 
and B, respectively (Alternatives 4 Option A and Alternative 3, respectively, in the 
1998 ERA). 

The 1998 assessment concluded that ecological risk from the effluent was expected 
to occur only immediately near the outfall. While the undiluted effluent discharge was 
expected to contribute metals and organic contaminants at levels exceeding chronic 
exposure levels, the allowable 100:1 dilution factor for effluent discharge would 
eliminate potential toxicity at the edge of the permitted mixing zone. 

For sediment fallout from the SBOO, the 1998 ERA showed the possibility of several 
metals and organic contaminants exceeding chronic toxicity thresholds in the newly 
settled particulate matter. Under conditions produced by some alternatives, a small 
ecological risk of chronic toxicity to sedentary benthic organisms immediately around 
the diffusers was identified. The estimated rates for sediment deposition were 
considered too low to expect significant risk to benthic communities by direct burial. 

The 1998 evaluation concluded that pond treatment alternatives consistently had the 
least potential for ecological risk due to their lower final effluent concentrations. The 
highest risk came from lower levels of treatment (partial secondary and advanced 
primary treatments). 
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2.0 PROBLEM FORMULATION 

This section briefly describes the regional setting for the discharge locations, 
provides a conceptual model for exposure of ecological receptor to contaminants, 
and identifies potential contaminants of concern (COC). 

2.1 REGIONAL SETTING 
Treatment Facilities 

The SBIWTP occupies about 75 acres in San Diego County, directly north of Tijuana, 
Mexico. The SBIWTP is in the Tijuana River watershed, about 3.75 miles east of the 
Tijuana River Estuary. On the United States side of the border, the area around the 
SBIWTP and alternative treatment sites is largely undeveloped and sparsely 
populated. Much of the surrounding land is publicly owned. Agriculture, ranches and 
quarries occupy private lands. Immediately west of the SBIWTP are lands owned by 
the City of San Diego, where the South Bay Water Reclamation Plant is located.  

In contrast to the SBIWTP setting, lands south of the border are largely developed. 
Tijuana is a major urban center with extensive industrial activity and a population 
estimated at 1,270,000 in 2003. Most of the sewer collection system’s service area is 
within the Tijuana River basin, which extends into the United States and reaches the 
Pacific Ocean. Various infrastructure works intercept the city’s wastewater flow for 
delivery to the San Antonio de los Buenos Wastewater Treatment Plant in southern 
Tijuana, or route the flow directly to the Punta Bandera discharge location. 

Receiving Waters  

Under the alternatives being considered, sewage with various levels of treatment 
would be discharged into the South Bay area at two main locations: the SBOO 
discharge structure about 3.5 miles west of the San Diego coast and about 1/2 mile 
north of the United States/Mexico border, and a shoreline discharge at Punta 
Bandera in Baja California, about 6 miles south of the border. Releases from Punta 
Bandera could be transported upcoast into the South Bay area by nearshore and 
coastal currents. 

The South Bay, with depths typically ranging from 50 to 100 feet, is part of a broad 
ocean embayment known as the Southern California Bight. Physical conditions and 
flow patterns in the region are described in the Shore and Ocean Discharge 
Modeling Report for the SEIS (Parsons, 2004). The water column is generally well 
mixed during winter months, with little depth-related variability in any physical 
parameter. Surface water warming during summer produces stratification by 
establishing an abrupt water temperature and density change (thermocline). 

The City of San Diego has monitored sediments, benthic communities and fish 
populations in the SBOO area annually starting 3-1/2 years before the outfall began 
operation in January 1999. The study area is centered around the SBOO discharge 
and extends along the shoreline from Coronado, California, southward to Playa 
Blanca in Mexico. Offshore monitoring is conducted in an adjacent area overlying the 
coastal shelf at sites from 25 to 150 feet deep. Sediments in the South Bay area are 
dominated by fine sands, with grain size tending to increase with depth. Coarse 
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sediments are found offshore and southward of the outfall discharge, while finer 
sediments are found toward the mouth of San Diego Bay.  

Monitoring data for 2003 showed that concentrations of various trace metals and 
organic indicators were generally low in SBOO sediments compared with other 
coastal areas off southern California (City of San Diego, 2004). The highest organic 
indicator and metal concentrations were associated with the finer sediments. 
Pesticides, polynuclear aromatic hydrocarbon (PAH) compounds and polychlorinated 
biphenyls (PCB) either were not detected or were found at very low concentrations in 
some locations. Assemblages of benthic organisms were typical of natural 
indigenous communities characteristic of similar habitats on the southern California 
continental shelf, and similar in composition to those surveyed before SBOO 
operation. Overall, monitoring program findings have found no evidence to suggest 
that the discharge affected either fish or benthic communities in the outfall vicinity 
(City of San Diego, 2004). 

In addition to the main discharge locations at SBOO and Punta Bandera, untreated 
water flows into the Tijuana River and estuary would also take place under the No 
Action Alternative (Option A) if Tijuana sewage generation eventually exceeds the 
existing collection system’s capacity. Without additional collection capacity, up to 9 
mgd of untreated sewage would drain from the Tijuana watershed into the river by 
2023. The western Tijuana River valley is designated as the Tijuana River National 
Estuarine Research Reserve, and was established by the National Oceanic and 
Atmospheric Administration to protect one of the few remaining large areas of coastal 
wetland in southern California. 

2.2 CONCEPTUAL SITE MODEL  
Ecosystems at Risk  

Figures 2 and 3 show pathways and receptors for two compliance points, the SBOO 
area of influence, and at the border between the United States and Mexico where 
transboundary effects on marine biota could be expected from the Punta Bandera 
wastewater discharges. 

In the SBOO area of influence, the ocean outfall contributes dissolved and 
particulate-bound contaminants. The primary receptors at risk are benthic organisms 
and demersal fish that inhabit the South Bay continental shelf. Exposure includes the 
water column as well as organisms exposed to sediments constituents and 
excessive sedimentation in the immediate outfall vicinity. Exposure may take place 
with the water or accumulated sediments and, secondarily, through the food web by 
ingestion of contaminants in tissues of prey organisms. Given the depth and distance 
of the discharge from the coastal area, effects on shoreline and coastal biota are not 
expected. This assumption is supported by the findings of the ongoing long-term 
monitoring program previously described. 
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Figure 2.  Conceptual Site Model for South Bay Outfall Discharge 
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Figure 3.  Conceptual Site Model for Punta Bandera Discharge 
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For the Punta Bandera discharge, coastal ecosystems are a major consideration 
(Figure 3). In this ecological risk assessment, impacts considered were limited to 
transboundary effects of the upcoast transport of wastewaters. At the border, the 
water quality goal is to achieve compliance with the 2001 California Ocean Plan. At 
the discharge point at Punta Bandera, current impacts from untreated wastewaters 
are expected to increase as the discharge flow and sediment deposition increase. 
Analysis of those impacts was excluded from the risk assessment because effects on 
Mexico jurisdictional waters are not part of the SEIS evaluation. 

Receptors and Endpoint Selection 

Section 3.1 of the SEIS describes water quality conditions and Section 3.4 describes 
biological communities. No individual receptors were identified for the risk 
assessment because water quality criteria were used for reference based on 
multispecies testing for overall protection of aquatic biota. Thus, compliance with the 
California Ocean Plan objectives is expected to protect all trophic levels and feeding 
guilds. The use of water quality criteria also defines the endpoint as a contaminant 
concentration with a very low probability of adverse effect. 

For sediment evaluation, benthic invertebrate and fish fauna are at risk for exposure 
to constituents and solids settling immediately around the outfall. As with water 
quality criteria, risk for sediment exposure was based on benchmarks that define the 
assessment endpoint as a low probability of adverse effects on benthic organisms. 

2.3 POTENTIAL CONTAMINANTS OF CONCERN  
A primary goal of the long-term alternatives is to evaluate the expected ocean 
discharges’ capacity to comply with state water quality regulations protecting aquatic 
life. For that evaluation, parameters for protection of marine aquatic life under the 
2001 California Ocean Plan (SWRCB, 2001: Table B) were used to compare the 
potential ecological risks of wastewater treatment and routing alternatives. The 17 
parameters were arsenic, cadmium, chromium, copper, lead, mercury, nickel, 
selenium, silver, zinc, cyanide, ammonia (as nitrogen), endosulfan, endrin, and total 
concentrations of nonchlorinated phenolic compounds, chlorinated phenolics, and 
hexachlorocyclohexane (HCH) (based on Lindane, the single detected HCH). 

Table 2 presents a summary of monthly monitoring data for the SBIWTP influent and 
primary effluent from April 2001 to March 2003. The values listed are average and 
maximum concentrations over the 2-year period from monthly NPDES monitoring 
reports submitted by USIBWC to the SWRCB. Removal efficiencies based on 
average values are also listed. Influent data for cadmium, selenium, chlorinated 
phenolic compounds, endosulfan, endrin, and total HCH (as Lindane), not available 
from the monitoring program, were obtained from the 1995–1996 Tijuana wastewater 
characterization study, as reported in the SBOO dispersion model (GDC, 1997: 
Table A4.4).  

Based on monitoring data, chlorinated phenolic substances, endosulfan, and endrin, 
were excluded from the risk assessment as potential contaminants of concern. 
Those compounds have not been detected during the ongoing monthly effluent 
monitoring at the SBIWTP, nor were they detected in the untreated influent during 
the 1995-1996 Tijuana wastewater characterization study (Table 2).  

The use of current and historical wastewater characterization data in the risk 
evaluation is considered conservative since the City of Tijuana instituted an industrial 
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pretreatment program. The program will identify pollutants of concern and trace 
pollutants to their sources, meet Mexican and United States standards for the 
effluent and sludge produced at the SBIWTP, and meet Mexican standards at the 
San Antonio de los Buenos Wastewater Treatment Plant in Mexico. The initial effort 
is concentrated on pretreatment activities that relate to the operation of the SBIWTP, 
especially strategies to reduce elevated acute toxicity levels at the treatment plant. 

Effluent toxicity and total chlorine residual, two additional parameters for protection of 
marine aquatic life listed in the 2001 California Ocean Plan (SWRCB, 2001: Table B) 
were also evaluated qualitatively for the SBOO discharge.  The current discharge of 
advanced primary effluent complies with the outfall’s NPDES permit limits of 0.2 
mg/L for 6-month median concentration, and 0.81 mg/L of daily maximum 
concentration.  The SBOO effluent, however, exceeds permit limits for acute toxicity 
(2 and 1.5 toxic units for weekly and monthly averages, respectively), as well as 
chronic toxicity (100 toxic units for weekly average). 

No analysis was made of toxicity in the Punta Bandera discharge since toxicity is a 
non-conservative parameter whose changes in response to various treatment levels, 
and likely reduction during ocean transport to the international border, are unknown. 
For chlorine residual, also a non-conservative parameter, no information is available 
on coastal discharge concentration, and likely reduction during ocean transport to the 
international border. 

3.0 EXPOSURE ASSESSMENT 

3.1 DISCHARGE CHARACTERIZATION  
Table 3 lists the characterization of expected discharges for the levels of treatment 
under consideration. Estimates for untreated wastewater and advanced primary 
effluent were obtained from SBIWTP monthly monitoring reports and historical data, 
as described in Section 2.3. For other levels of treatment, effluent concentrations 
were calculated by applying a removal efficiency value to the untreated water 
concentration. Removal efficiencies were obtained as follows: 

♦ Activated sludge systems – theoretical removal efficiency data compiled in the 
SBOO effluent discharge and dispersion study (GDC, 1997: Table 5.7A).  

♦ Completely Mixed Aeration (CMA) pond systems – data about metals removal 
were based on the design data for the CMA pond system at the Hofer sites 
presented in the evaluation of long-term treatment options for the SBIWTP 
(CH2M Hill, 1998: Appendix B3, Table 16). Removal rates for HCH and 
nonchlorinated phenolic compounds are as reported for CMA systems in the 
effluent discharge and dispersion study for the SBOO (GDC, 1997: Table 5.7A). 
Zero removal was assumed for ammonia and cyanide. For aerated lagoon 
treatment systems to be constructed in Mexico, it was assumed that they would 
achieve removal efficiencies comparable to the CMA system designed for the 
Hofer site. 

♦ Facultative Lagoons – data for the Hofer site CMA pond system were also used 
to estimate removal for facultative lagoons since the system would include 
anaerobic zones as initial stages. Removal data for the Hofer site anaerobic zone 
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represented the performance of the facultative lagoon treatment system at San 
Antonio de los Buenos. Zero removal was assumed for ammonia and cyanide. 

3.2 RELEASES AT SBOO 
Table 4 lists expected effluent concentrations for SBOO discharges. Releases would 
range from 5 to 59 mgd with various levels of treatment depending on the alternative. 
No releases would be associated with Alternatives 2, 4-II, and 7 because the entire 
flow would be transferred to Punta Bandera for coastal discharge. 

Water Quality 

To comply with the objectives of Table B of the 2001 California Ocean Plan, the point 
of exposure for receptor organisms is the edge of a permitted 100:1 dilution contour 
as parameters are allowed to exceed water quality criteria inside the mixing zone. 
Exposure values for the risk evaluation, listed in Table 4, reflect average and daily 
maximum concentrations for the three levels of treatment in Table 2, adjusted for a 
100:1 allowable dilution. Treatment levels apply as follows: 

♦ Advanced primary treatment at the SBIWTP (Alternative 1 Options A and B). 

♦ Secondary treatment in aerated lagoon systems at the SBIWTP (Alternative 5 
Option A and Alternative 6) or in Mexico (Alternative 4-I). 

♦ Secondary treatment in activated sludge systems at the SBIWTP or the South 
Bay Water Reclamation Plant (Alternative 5 Option B or Alternative 3, 
respectively). 

Sediment Quality 

The characterization of SBOO solids was evaluated for the 1998 SBIWTP treatment 
options assessment for the three treatment levels now under consideration: 
advanced primary, secondary in completely mixed aerated lagoons, and secondary 
in activated sludge systems (CH2M Hill 1998: Table D-2). Table 5 shows this 
characterization, by potential COC, as it applies to water quality compliance 
alternatives. Concentrations were calculated on the basis of a 350 mg/L average 
concentration of total suspended solids (TSS) in the untreated influent wastewater. 

Unlike the 1998 evaluation, which considered a constant SBOO flow of 25 mgd, 
discharge alternatives now under consideration include flow regimes ranging from 
discontinued SBOO operation to a discharge of 59 mgd. Under these conditions, 
differences in the extent of exposure of benthic communities among alternatives 
would be associated by sediment quality and with the magnitude of the solids load. 
Table 6 lists loads by alternative on a percent basis relative to current discharge 
conditions (88 mg/L for 25 mgd of advanced primary effluent). For Alternatives 3 and 
5B, the solids load from activated sludge systems would represent from 5 to 
24 percent of the current discharge. For Alternative 5A, aerated pond systems would 
release a solids load equivalent of 24 percent of the No Action Alternative load. For 
Alternatives 4-I and 6, the expected solids load would increase over time with flow 
increases. Estimated load values are 38 and 56 percent for 2009 to 2023 conditions, 
respectively, relative to the No Action Alternative load. 
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3.3 WATER QUALITY AT THE UNITED STATES/MEXICO 
BORDER 

Punta Bandera Discharges 

Expected discharge composition at Punta Bandera is listed in Table 7 for 2009 and in 
Table 8 for 2023. The discharge would be a combination of four components that 
would vary in flow and treatment levels as follows: 

♦ Secondary effluent from aerated pond systems in Tijuana, under consideration 
for Alternative 4 (up to 59 mgd). 

♦ A constant 25-mgd discharge of effluent from facultative lagoons now in 
operation at the San Antonio de los Buenos treatment plant. 

♦ Advanced primary effluent routed to Punta Bandera from the SBIWTP (from 11 to 
25 mgd). 

♦ Untreated sewage, with flow increasing up to 56 mgd by 2023. 

At the United States/Mexico border, the Punta Bandera discharge would be diluted to 
various degrees as it is transported by coastal and shoreline currents. Table 9 lists 
monthly dilution factors calculated for a 5-year simulation period by the ocean 
transport model (Parsons, 2004:  Appendix F). Data are applicable to coastal Station 
S4 located at the border. Dilution factors vary widely each month with changes in 
prevailing current regimes. 

Simulation data for September, which has the lowest potential dilution, were selected 
as the most critical for risk evaluation (Table 9). Expected concentrations of potential 
contaminants of concern at the border, calculated on the basis of critical dilution, are 
listed in Table 10 for 2009 conditions and in Table 11 for 2023 conditions. 

Tijuana River 

Tijuana River biota would be exposed to untreated wastewater contaminants under 
Alternative 1 Option A due to releases of up to 9 mgd by 2023. The most critical 
exposure condition, adopted for the risk assessment, occurs during dry-weather flow 
conditions, when no dilution flows are available. For this exposure scenario, the 
undiluted wastewater COC concentrations shown in Table 2 apply. 

4.0 EFFECTS CHARACTERIZATION 

Table 12 lists the reference values used in the risk evaluation calculations for ocean 
water, freshwater and sediments. 

4.1 CHARACTERIZATION OF OCEAN WATER 
The applicable water quality criteria for the South Bay, at the SBOO discharge and at 
the border, are the 2001 California Ocean Plan objectives for protecting marine 
aquatic life. Two criteria, the 6-month median and daily maximum limits, were used in 
the risk assessment for the long-term average and maximum values (Table 12). The 
potential COC are those screened in Section 2.3. 
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Average concentrations are likely to be a less critical than daily maximum 
concentrations in terms of the 2001 California Ocean Plan because compliance is 
based on a 6-month median. Dilution conditions throughout a 6-month period are 
expected to substantially exceed the lowest dilution month used in the risk evaluation 
(Table 9). 

4.2 TIJUANA RIVER CHARACTERIZATION 
USEPA water quality criteria for protecting freshwater organisms were used in the 
risk evaluation of untreated wastewater discharges into the Tijuana River 
(Alternative 1 Option A). Acute exposure values would apply to intermittent releases 
into the dry river bed, while more stringent chronic values would apply to discharges 
under continuous flow conditions. 

4.3 SEDIMENT QUALITY 
Sediment deposition in the SBOO vicinity was evaluated using reference criteria 
developed by Long, et al. (1995) for marine sediments. Those criteria identify a range 
of potential adverse effects on sediment-associated organisms for individual COC 
based on multiple studies on sediment chemistry, bioassays, toxicity tests, and 
benthic community composition analysis. Two reference values are listed: 

♦ Effects Range-Low, below which moderate or no adverse effects are anticipated 
(10th percentile of the observed effects distribution). 

♦ Effects Range-Median, representing conditions under which effects are likely 
(50th percentile of the observed effects distribution). 

5.0 RISK CHARACTERIZATION 

The risk characterization was based on the exposure conditions described in Section 
3 for the alternatives and pathways and reference values listed in Section 4. The 
ratio of exposure concentrations to reference values, the hazard quotient (HQ, 
unitless), was used to indicate potential risk to ecological receptors. For a given 
contaminant of concern, an HQ value greater than 1.0 indicates a potential for 
adverse effects under a given exposure condition. 

5.1 RELEASES AT SBOO 
Water Quality 

Table 13 lists HQs applicable to the edge of the allowable mixing zone around the 
SBOO discharge. All calculated HQ values were below 1.0 indicating that, under any 
alternative under consideration, aquatic organisms would not be at risk from 
exposure to metals, cyanide, non-chlorinated phenolic compounds, or total HCH. 
This result is consistent with the ecological risk evaluation findings for the 1998 
evaluation of treatment and discharge options for the SBOO (CH2M Hill, 1998: 
Appendix D). 

The advanced primary effluent currently discharged through the SBOO complies with 
total chlorine requirements.  Future compliance with total chlorine residual in the 
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effluent is anticipated for all alternatives, as this is an operational parameter whose 
concentration is controlled by the treatment facility.  Current SBOO effluent, however, 
does not meet NPDES permit limits for acute toxicity and chronic toxicity.  Potential 
toxicants in the effluent are not known.  It is anticipated that under Alternative 1 (both 
Options A and B) effluent toxicity will continue to exceed allowable values unless 
additional treatment is provided, and/or toxicants are controlled at the source under 
an industrial pretreatment program; the initial phase of this program is currently being 
implemented by the City of Tijuana.  For Alternatives 3, 4 (Discharge Option I), 
5 (Options A and B) and 6, the other alternatives with SBOO discharges, toxicity 
removal or reduction to permitted values is anticipated by addition of secondary 
treatment in combination with implementation of Tijuana’s industrial pretreatment 
program.   

Sediment Quality 

Table 14 lists HQs calculated for sediments immediately around the SBOO. Near the 
outfall, HQs for copper, mercury and silver would exceed the value of 1, which 
indicates an exceedance of a threshold for low effects under all alternatives. Nickel 
would also exceed this threshold under Alternatives 3 and Alternative 5 Option B. 
When more likely effect levels are considered, as indicated by the Effects Range-
Median criteria, mercury and silver would exceed the HQ of 1 under four alternatives: 
Alternatives 1 (Option A and B), 3, and 5 (Option B). Potential adverse effects were 
also reported in the 1998 ecological risk evaluation of the SBOO treatment and 
discharge options (Appendix D of CH2M Hill, 1998). 

The potential risks of sediments would be limited to the solids settling area near the 
outfall. As Table 14 shows, all alternatives would reduce the solids load relative to 
current conditions. 

5.2 WATER QUALITY AT THE UNITED STATES/MEXICO 
BORDER 

Punta Bandera Discharge 

Calculated HQs for exposure of aquatic organisms at coastal Station S4 are listed in 
Table 15 for 2009 conditions and in Table 16 for 2023 conditions. The evaluation 
represents exposure under critical dilution conditions for daily average and daily 
maximum concentrations. 

For 2009 exposure conditions, daily average ammonia concentrations would exceed 
reference values for all alternatives except Alternatives 4 (Discharge Option I) and 6 
(Table 15). These exceedances would be based on an assumed critical dilution and 
no ammonia degradation during effluent transport to the border by shoreline currents. 
Copper could also have an exceedance under Alternatives 2, 3, and 7. Cyanide 
would be marginally exceeded under Alternative 4 (Discharge Option II). In 
Alternative 7, discontinued SBIWTP operation, chromium, nickel and Lindane 
concentrations at the border could also be exceeded. 

For daily maximum concentrations, the number of exceedances for 2009 would be 
lower than under average conditions (Table 15). Potential exceedances would apply 
to Alternatives 2, 3, and 7 (ammonia, nickel, chromium, or copper). As described in 
Section 4.1, daily maximum concentrations are likely to be more critical than average 
concentrations for the 2001 California Ocean Plan because compliance for average 
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concentrations is based on a 6-month period when dilution conditions are expected 
to substantially exceed the critical monthly dilution used in the risk evaluation (Table 
9).  

Under 2023 conditions, the number of parameters potentially exceeded would 
increase relative to 2009 conditions. Under most alternatives, both daily average and 
daily maximum concentrations would exceed water quality reference values for 
chromium, copper, nickel, ammonia, and Lindane (Table 16). Alternatives 1 (Option 
A) and 4 (Discharge Option II) would only have two exceedances, while none would 
be expected for Alternatives 4 (Discharge Option I) and 6.  

Tijuana River 

Table 17 lists the HQs calculated for sewage discharges to the Tijuana River, an 
exposure scenario applicable only to 2023 conditions under the No Action Alternative 
(Alternative 1 Option A). Expected concentrations of most parameters selected for 
the risk evaluation would exceed allowable water quality criteria under both acute 
and chronic exposures, as indicated by HQ values greater than 1. 

5.3 COMPARISON OF ALTERNATIVES ON THE BASIS OF 
ECOLOGICAL RISK 

Table 18 compares the water quality reference values that would be exceeded under 
the various alternatives. Discharges to the SBOO, Punta Bandera (2009 and 2023 
exposure scenarios) and the Tijuana River were considered. 

For the SBOO discharge, the risk analysis revealed that no alternative is likely to 
exceed water quality reference values at the point of exposure (the edge of the 
allowable mixing zone) for metals, cyanide, non-chlorinated phenolic compounds, or 
total HCH.  In terms of effluent toxicity, no compliance with allowable limits is 
anticipated for the discharge of advanced primary effluent (Alternative 1).  For 
Alternatives 3, 4 (Discharge Option I), 5 (Options A and B) and 6, a significant 
reduction or elimination of acute and chronic toxicity is expected due to the addition 
of secondary treatment in combination with source control in Tijuana.  For settled 
solids in the outfall vicinity, Alternatives 4-I, 5A, and 6 represent the lowest risk for 
sediment quality and solids load relative to other discharge options, as shown in 
Table 14. 

For Punta Bandera discharges, no water quality indicators would be exceeded under 
Alternatives 4 (Discharge Option I) and 6 for either 2009 or 2023. For all other 
alternatives, concentrations of parameters in the risk evaluation would exceed one or 
more indicators on the basis of the lowest anticipated dilution (late summer 
conditions), as listed in Table 18.  

In the 2009 exposure scenario, one or two reference values would be exceeded at 
the border for Alternatives 1 (Options A and B), 4 (Discharge Option II) and 
5 (Options A and B).  Exceedances of 3 or more reference values under critical 
dilution conditions would apply to Alternatives 2, 3, and 7. 

In the 2023 exposure scenario, the number of potential exceedances at the border 
due to Punta Bandera discharges would increase relative to 2009 conditions. 
Alternative 4 (Discharge Option II) could exceed 3 reference values, while up to 8 
exceedances would be expected under Alternatives 1 (Option B) and 5. Up to 12 



 Draft Supplemental EIS 
 Clean Water Act Compliance at the South Bay IWTP 
 

APP-E.DOC 12/16/04 E-15 

would be expected for Alternatives 2, 3, and 7. In Alternative 1 (Option A), 4 
reference values would be exceeded due to the Punta Bandera discharge, and 
multiple exceedances would also occur in the Tijuana River due to sewage 
discharges across the border.  

Overall, Alternatives 4 (Discharge Option I) and 6 are the most favorable for 
compliance with water quality requirements and expected sediment quality. Both 
alternatives include secondary treatment at the SBIWTP or at Tijuana or both, with 
effluent discharge through the SBOO. Alternative 4 (Discharge Option II) (secondary 
treatment with Punta Bandera discharge) could slightly exceed requirements, at least 
during low dilution conditions. The remaining alternatives would have a significantly 
higher potential to exceed water quality reference values than Alternatives 4 and 6. 
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Table 1.  Effluent Routing by Alternative and Level of Treatment  
(Average Flows in Million Gallons per Day) 

South Bay Ocean Outfall Point Loma Untreated
Activated Aerated Advanced Outfall, Adv. Aerated Facultative Advanced Release to
Sludge Pond Primary Primary Pond Lagoon Primary Untreated Tijuana
Effluent Effluent Effluent Effluent Effluent Effluent Effluent Release River

2004 flow, 56 mgd
    Alternatives 1-6 - - 25 - - 25 - 6 -
    Alternative 7 - - - - - 25 - 31 -

2009 flow, 65 mgd
     Alternative 1A - - 25 - - 25 - 15 -

     Alternative 1B - - 25 - - 25 - 15 -

     Alternative 2 - - - - - 25 25 15 -

     Alternative 3 0 - 5* - - 9 - 14* - 25 11 15 -

     Alternative 4-I - 40 - - - 25 - - -

     Alternative 4-II - - - - 40 25 - - -

     Alternative 5A - 25 - - - 25 - 15 -

     Alternative 5B 25 - - - - 25 - 15 -

     Alternative 6 - 40 - - 25 - - -

     Alternative 7 - - - - - 25 - 40 -

2023 Flow, 84 mgd
     Alternative 1A - - 25 - - 25 - 25 9

     Alternative 1B - - 25 - - 25 - 34 -

     Alternative 2 - - - - - 25 25 34 -

     Alternative 3 0 - 5* - - 9 - 14* - 25 11 34 -

     Alternative 4-I - 59 - - - 25 - - -

     Alternative 4-II - - - - 59 25 - - -

     Alternative 5A - 25 - - - 25 - 34 -

     Alternative 5B 25 - - - - 25 - 34 -

     Alternative 6 - 59 - - - 25 - - -

     Alternative 7 - - - - - 25 - 59 -

25    Highlated values indicate treatment at the SBIWTP, either primary, or primary and up to 25 mgd of secondary treatment.

* Out of 14 mgd that would be routed to City of San Diego  installations, up to 5 mgd could receive secondary treatment
   at the South Bay Water Reclamation Plant and released through SBOO.

Tijuana
Projected Flow

Routing of
Shoreline Discharge at Punta Bandera
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Table 2.  April 2001 to March 2003 Characterization of the SBIWTP Influent 
Wastewater and Treated Primary Effluent 

 Parameter
Influent     
(ug/L)

Effluent     
(ug/L)

Removal 
Efficiency

Influent     
(ug/L)

Effluent     
(ug/L)

Arsenic 3.28 1.87 43.0% 9.8 9.3
Cadmium 1.2 0.104 n/a 4.2 2.5
Chromium 96.2 14.1 85.3% 289 59.0
Copper 258 79.1 69.3% 942 565
Lead 22.10 0.000 100.0% 88.3 0.000
Mercury 0.143 0.083 41.7% 2.5 2.0
Nickel 156 66.0 57.7% 1003 270
Selenium 1.75 0.000 100% 3.97 0.000
Silver 4.84 0.135 97.2% 19.0 3.25
Zinc 376 103 72.6% 948 250
Cyanide 22.5 20.3 9.8% 80.0 27.5

28.8 3.3 88.5% 100 27.7
30,600 57,200 n/a 46,800 74,200
0.16 <0.001 100% 0.37 <0.001

Chlorinated Phenolics <6.1 <0.001 n/a <0.01 <0.001
Endosulfan <0.02 <0.001 n/a <0.01 <0.001
Endrin <0.03 <0.001 n/a <0.01 <0.001

 Influent values from the 1995-1996 emergency  connection Tijuana wastewater
  characterization study (GDC, 1997, Table A4.2).

* Calculated from monthly average and maximum concentrations for the South Bay International Treatment Plant
   as listed in monthly NPDES permit monitoring reports. 
n/a  Not applicable.

Total HCH (Lindane)
Ammonia (as N)

Phenolic Compounds   
(non-chlorinated)

Daily Average                        
(24 Month Average)*

Daily Maximum           
(Over 24 Month Period)*
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Table 3.  Anticipated Effluent Quality by Treatment Level 

Untreated 
Wastewater 

(Table 2)

Primary 
Effluent 

(Table 2)
Facultative 
Lagoons

C. Mixed 
Aerated 
Ponds

Activated 
Sludge 

Systems
Facultative 
Lagoons**

C. Mixed 
Aerated 
Ponds**

Activated 
Sludge 

Systems***

DAILY AVERAGE
Arsenic 3.28 1.87 3.28 1.81 1.80 0.0% 44.8% 45%
Cadmium 1.200 0.104 0.20 0.08 0.17 83.3% 93.3% 86%
Chromium 96.2 14.1 14.7 3.62 24.05 84.7% 96.2% 75%
Copper 258 79.1 42.0 7.57 36.12 83.7% 97.1% 86%
Lead 22.1 0.0 2.02 1.83 8.62 90.9% 91.7% 61%
Mercury 0.143 0.083 0.03 0.01 0.06 81.3% 91.7% 60%
Nickel 156 66 54.3 37.0 90.5 65.2% 76.3% 42%
Selenium 1.75 0.0 0.50 0.50 1.75 71.3% 71.3% 0%
Silver 4.84 0.135 0.81 0.25 1.21 83.3% 94.8% 75%
Zinc 376 103 58.1 16.5 75.2 84.6% 95.6% 80%
Cyanide 22.5 20.3 22.5 22.5 6.98 0% 0% 69%
Non-Chlorinated         
Phenolic Compounds 28.8 3.3 2.9 2.9 2.88 90% 90% 90%

Ammonia (as N) 30,600 57,200 30,600 30,600 30,600 0% 0% 0%

Total HCH (Lindane) 0.160 0.000 0.024 0.024 0.077 85.0% 85.0% 52%

DAILY MAXIMUM
Arsenic 9.8 9.3 9.80 5.41 5.39
Cadmium 4.2 2.5 0.70 0.28 0.59
Chromium 289 59 44.1 10.9 72.3
Copper 942 565 153.2 27.6 131.9
Lead 88.3 0.0 8.1 7.3 34.4
Mercury 2.5 2.0 0.47 0.21 1.00
Nickel 1003 270 348.9 237.7 581.7
Selenium 3.97 0.0 1.14 1.14 3.97
Silver 19 3.25 3.17 0.98 4.75
Zinc 948 250 146 41.6 190
Cyanide 80 27.5 80 80 25
Non-Chlorinated         
Phenolic Compounds 100 27.7 10 10 10
Ammonia (as N) 46,800 74,200 46,800 46,800 46,800
Total HCH (Lindane) 0.370 0.000 0.056 0.056 0.178

* Data for untreated wastewater and primary effluent from SBIWTP data as previously presented in Table 2.  For other
   treatment levels, removal efficiencies were applied to untreated wastewater concentrations.

** Metals removal data based on design data for the CMA pond system at Hofer site, as presented in the evaluation of
   SBIWTP long-term treatment options (CH2M-Hill, 1998b: Appendix B3, Table 16).  Efffluent data for the anaerobic zone of
   the CMA system was used as representative of a facultative lagoon treatment system.  Removal rates for non-chlorinated phenols
  and HCH as reported for CMA pond systems in the SBOO effluent discharge and dispersion study (GDC, 1997: Table 5.7A).

*** Removal efficiency data from SBOO effluent discharge and dispersion study (GDC, 1997: Table 5.7A).

Concentration by Treatment Level (ug/L)* Removal Efficiency
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Table 4.  SBOO Water Quality at the Edge of Mixing Zone (100:1 Dilution) 

Alt.       
1A

Alt.       
1B

Alt.       
3

Alt.       
4-I

Alt.       
5A

Alt.       
5B

Alt.       
6

Advanced    
Primary

Advanced    
Primary

Activated 
Sludge

Aerated 
Ponds

Aerated 
Ponds

Activated 
Sludge

Aerated 
Ponds

Parameter   Daily Average Concentration  (ug/L)
Arsenic* 2.99         2.99         2.99         2.99          2.99         2.99         2.99         
Cadmium 0.0010     0.0010     0.0017     0.0008      0.0008     0.0017     0.0008     
Chromium 0.141       0.141       0.241       0.036        0.036       0.241       0.036       
Copper* 2.77         2.77         2.34         2.06          2.06         2.34         2.06         
Lead 0.000 0.000 0.086       0.018        0.018       0.086       0.018       
Mercury* 0.0013     0.0013     0.0011     0.0006      0.0006     0.0011     0.0006     
Nickel 0.660       0.660       0.905       0.370        0.370       0.905       0.370       
Selenium 0.000 0.000 0.018       0.005        0.005       0.018       0.005       
Silver* 0.160       0.160       0.171       0.161        0.161       0.171       0.161       
Zinc* 8.95         8.95         8.67         8.09          8.09         8.67         8.09         
Cyanide 0.203       0.203       0.070       0.225        0.225       0.070       0.225       
Non-Chlorinated         
Phenolic Compounds 0.033       0.033       0.029       0.029        0.029       0.029       0.029       
Ammonia (as N) 572          572          306          306           306          306          306          

Total HCH (Lindane) 0.00000 0.00000 0.00077 0.00024 0.00024 0.00077 0.00024

Parameter
Arsenic* 3.06         3.06         3.02         3.02          3.02         3.02         3.02         
Cadmium 0.0250     0.0250     0.0059     0.0028      0.0028     0.0059     0.0028     
Chromium 0.590       0.590       0.723       0.109        0.109       0.723       0.109       
Copper* 7.63         7.63         3.30         2.26          2.26         3.30         2.26         
Lead 0.00 0.00 0.344       0.073        0.073       0.344       0.073       
Mercury* 0.0205     0.0205     0.0105     0.0026      0.0026     0.0105     0.0026     
Nickel 2.70         2.70         5.82         2.38          2.38         5.82         2.38         
Selenium 0.00 0.00 0.040       0.011        0.011       0.040       0.011       
Silver* 0.191       0.191       0.206       0.168        0.168       0.206       0.168       
Zinc* 10.4         10.4         9.8           8.3            8.3           9.8           8.3           
Cyanide 0.275       0.275       0.248       0.800        0.800       0.248       0.800       
Non-Chlorinated         
Phenolic Compounds 0.277       0.277       0.100       0.10          0.10         0.100       0.10         

Ammonia (as N) 742          742          468          468           468          468          468          
Total HCH (Lindane) 0.00000 0.00000 0.00178 0.00056 0.00056 0.00178 0.00056

* Dilutions based on the following background values specified by the California Ocean Plan:
   arsenic, 3 ug/l; copper, 2 ug/l; mercury, 0.0005 ug/l; silver, 0.16 ug/l; and zinc, 8 ug/l.

  Daily Maximum Concentration  (ug/L)
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Table 5.  Sediment Quality for SBOO Discharge 
(Adapted from CH2M Hill, 1998: Table D-2) 

Alt.       
1A

Alts.      
1B

Alt.       
3

Alt.       
4-I

Alt.       
5A

Alt.       
5B

Alt.       
6

Advanced   
Primary

Advanced   
Primary

Activated 
Sludge

CM Aerated 
Ponds

CM Aerated 
Ponds

Activated 
Sludge

CM Aerated 
Ponds

Parameter

Arsenic 0.05         0.05         0.12         0.12          0.12          0.12          0.12          

Cadmium 0.07         0.07         0.05         0.02          0.02          0.05          0.02          

Chromium 3.72         3.72         2.80         0.80          0.80          2.80          0.80          

Copper 226          226          170          36             36             170           36             

Lead 6.6           6.6           25.0         5.2            5.2            25.0          5.2            

Mercury 0.81         0.81         1.51         0.31          0.31          1.51          0.31          

Nickel 9.0           9.0           25.5         10.4          10.4          25.5          10.4          

Selenium 0.01         0.01         0.03         0.05          0.05          0.03          0.05          

Silver 9.0           9.0           12.1         2.4            2.4            12.1          2.4            

Zinc 110          110          127          27.8          27.8          127           27.8          

Total HCH (Lindane) 0.41         0.41         0.26         0.19          0.19          0.26          0.19          

 Sediment Concentration (mg/kg Dry Weight)

 
 
 
 

Table 6.  Solids Load for SBOO Discharge 

Alt.       
1A

Alts.      
1B

Alt.       
3

Alt.       
4-I

Alt.       
5A

Alt.       
5B

Alt.       
6

2009 Conditions

Total suspended solids (mg/L) 88 88 21 21 21 21 21

 Effluent flow (mgd) 25 25 5 40 25 25 40

 Solids load (kg/d) 8,327 8,327 397 3,179 1,987 1,987 3,179
Solids load relative to                  
Alternative 1A 100% 100% 5% 38% 24% 24% 38%

2023 Conditions
Total suspended solids (mg/L) 88 88 21 21 21 21 21
 Effluent flow (mgd) 25 25 5 59 25 25 59
 Solids load (kg/d) 8,327 8,327 397 4,690 1,987 1,987 4,690
Solids load relative to                  
Alternative 1A 100% 100% 5% 56% 24% 24% 56%  
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Table 7.  2009 Effluent Concentration at Punta Bandera Shoreline Discharge 

Alt.     
1A

Alt.     
1B

Alt.     
2

Alt.     
3

Alt.      
4-I

Alt.     
4-II

Alt.     
5A

Alt.     
5B

Alt.      
6

Alt.     
7

40 mgd 40 mgd 65 mgd 51 mgd 25 mgd 65 mgd 40 mgd 40 mgd 25 mgd 65 mgd

Component  Discharge Composition by Volume
   CMA Aerated Pond Effluent 61.5%

   Facultative Lagoon Effluent 62.5% 62.5% 38.5% 49.0% 100.0% 38.5% 62.5% 62.5% 100.0% 38.5%

   Advanced Primary Effluent 38.5% 21.6%

   Untreated Wastewater 37.5% 37.5% 23.1% 29.4% 37.5% 37.5% 61.5%

Parameter  Daily Average Concentration  (ug/L)
Arsenic* 3.28 3.28     2.74     2.98     3.28      2.38     3.28     3.28     3.28      3.28     
Cadmium 0.58     0.58     0.39     0.47     0.20      0.13     0.58     0.58     0.20      0.82     
Chromium 45.2     45.2     33.3     38.5     14.7      7.9       45.2     45.2     14.7      64.8     
Copper* 123      123      106      114      42.0      20.8     123      123      42.0      175      
Lead 9.6       9.6       5.9       7.5       2.0        1.9       9.6       9.6       2.0        14.4     
Mercury* 0.070   0.070   0.075   0.073   0.027    0.018   0.070   0.070   0.027    0.098   
Nickel 92.4     92.4     82.3     86.7     54.3      43.6     92.4     92.4     54.3      116.9   
Selenium 0.97     0.97     0.60     0.76     0.50      0.50     0.97     0.97     0.50      1.27     
Silver* 2.32     2.32     1.48     1.85     0.81      0.46     2.32     2.32     0.81      3.29     
Zinc* 177      177      149      161      58         32        177      177      58         254      
Cyanide 22.5     22.5     21.7     22.0     22.5      22.5     22.5     22.5     22.5      22.5     
Non-Chlorinated               
Phenolic Compounds 12.6     12.6     9.0       10.6     2.9        2.9       12.6     12.6     2.9        18.8     
Ammonia (as N) 30,600 30,600 40,831 36,337 30,600  30,600 30,600 30,600 30,600  30,600 
Total HCH (Lindane) 0.075   0.075   0.046   0.059   0.024    0.024   0.075   0.075   0.024    0.108   

Parameter   Daily Maximum Concentration  (ug/L)
Arsenic* 9.80     9.80     9.61     9.69     9.80      7.10     9.80     9.80     9.80      9.80     
Cadmium 2.01     2.01     2.20     2.12     0.70      0.44     2.01     2.01     0.70      2.85     
Chromium 136      136      106      119      44.1      23.6     136      136      44.1      195      
Copper* 449      449      494      474      153       76        449      449      153.2    639      
Lead 38.2     38.2     23.5     29.9     8.1        7.6       38.2     38.2     8.1        57.4     
Mercury* 1.23     1.23     1.53     1.40     0.47      0.31     1.23     1.23     0.47      1.72     
Nickel 594      594      469      524      349       280      594      594      349       751      
Selenium 2.20     2.20     1.35     1.73     1.14      1.14     2.20     2.20     1.14      2.88     
Silver* 9.1       9.1       6.85     7.8       3.17      1.82     9.1       9.1       3.17      12.9     
Zinc* 447      447      371      405      146       82        447      447      146       640      
Cyanide 80.0     80.0     59.8     68.7     80.0      80.0     80.0     80.0     80.0      80.0     
Non-Chlorinated                       
Phenolic Compounds 44        44        38        40        10         10        44        44        10         65        
Ammonia (as N) 46,800 46,800 57,338 52,710 46,800  46,800 46,800 46,800 46,800  46,800 
Total HCH (Lindane) 0.173   0.173   0.107   0.136   0.056    0.056   0.173   0.173   0.056    0.249   
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Table 8.  2023 Effluent Concentration at Punta Bandera Shoreline Discharge 

Alt.     
1A

Alt.     
1B

Alt.     
2

Alt.     
3

Alt.     
4-I

Alt.     
4-II

Alt.     
5A

Alt.     
5B

Alt.     
6

Alt.     
7

50 mgd 59 mgd 84 mgd 70 mgd 25 mgd 84 mgd 59 mgd 59 mgd 25 mgd 84 mgd

Component  Discharge Composition by Volume
   C.M. Aerated Pond Effluent 70.2%

   Facultative Lagoon Effluent 50.0% 42.4% 29.8% 35.7% 100.0% 29.8% 42.4% 42.4% 100.0% 29.8%

   Advanced Primary Effluent 29.8% 15.7%

   Untreated Wastewater 50.0% 57.6% 40.5% 48.6% 57.6% 57.6% 70.2%

Parameter   Daily Average Concentration  (ug/L)
Arsenic 3.28     3.28     2.86     3.06     3.28     2.25     3.28     3.28     3.28     3.28     
Cadmium 0.70     0.78     0.58     0.67     0.20     0.12     0.78     0.78     0.20     0.90     
Chromium 55.4     61.7     47.5     54.2     14.7     6.9       61.7     61.7     14.7     71.9     
Copper 150      166      140      153      42.0     17.8     166      166      42.0     194      
Lead 12.1     13.6     9.5       11.5     2.0       1.9       13.6     13.6     2.0       16.1     
Mercury 0.085   0.094   0.091   0.092   0.027   0.016   0.094   0.094   0.027   0.108   
Nickel 105.1   112.9   98.9     105.5   54.3     42.1     112.9   112.9   54.3     125.7   
Selenium 1.13     1.22     0.86     1.03     0.50     0.50     1.22     1.22     0.50     1.38     
Silver 2.82     3.13     2.24     2.66     0.81     0.42     3.13     3.13     0.81     3.64     
Zinc 217      241      200      220      58        29        241      241      58        281      
Cyanide 22.5     22.5     21.8     22.2     22.5     22.5     22.5     22.5     22.5     22.5     
Non-Chlorinated Phenolic 
Compounds 15.8     17.8     13.5     15.5     2.9       2.9       17.8     17.8     2.9       21.1     
Ammonia (as N) 30,600 30,600 38,517 34,780 30,600 30,600 30,600 30,600 30,600 30,600 
Total HCH (Lindane) 0.092   0.102   0.072   0.086   0.024   0.024   0.102   0.102   0.024   0.120   

Parameter   Daily Maximum Concentration  (ug/L)
Arsenic 9.80     9.80     9.65     9.72     9.80     6.72     9.80     9.80     9.80     9.80     
Cadmium 2.45     2.72     2.65     2.68     0.70     0.41     2.72     2.72     0.70     3.16     
Chromium 167      185      148      165      44.1     20.7     185      185      44.1     216      
Copper 548      608      595      601      153      65        608      608      153.2   707      
Lead 48.2     54.3     38.1     45.8     8.1       7.5       54.3     54.3     8.1       64.4     
Mercury 1.48     1.64     1.75     1.70     0.47     0.28     1.64     1.64     0.47     1.89     
Nickel 676      726      590      654      349      271      726      726      349      808      
Selenium 2.56     2.77     1.95     2.34     1.14     1.14     2.77     2.77     1.14     3.13     
Silver 11.1     12.3     9.60     10.9     3.17     1.63     12.3     12.3     3.17     14.3     
Zinc 547      608      502      552      146      73        608      608      146      709      
Cyanide 80.0     80.0     64.4     71.8     80.0     80.0     80.0     80.0     80.0     80.0     
Non-Chlorinated Phenolic 
Compounds 55        62        52        56        10        10        62        62        10        73        
Ammonia (as N) 46,800 46,800 54,955 51,106 46,800 46,800 46,800 46,800 46,800 46,800 
Total HCH (Lindane) 0.213   0.237   0.166   0.200   0.056   0.056   0.237   0.237   0.056   0.276    
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Table 9.  Dilution Factors for Punta Bandera Discharge Based on 5-Year Simulation Results 
(Coastal Station S4 at the United States/Mexico Border) 

Alt.      
1A

Alt.      
1B

Alt.      
2

Alt.      
3

Alt.        
4-I

Alt.      
4-II

Alt.      
5A

Alt.      
5B

Alt.        
6

Alt.      
7

 2009 Flows 40 mgd 40 mgd 65 mgd 51 mgd 25 mgd 65 mgd 40 mgd 40 mgd 25 mgd 65 mgd
 2023 Flows 50 mgd 59 mgd 84 mgd 70 mgd 25 mgd 84 mgd 59 mgd 59 mgd 25 mgd 84 mgd

Year 2009  Dilution Factors (volumen for dilution of one unit volume of effluent)

January 137,931 137,931 38,388   104,712 1,666,667 38,388   137,931 137,931 1,666,667  38,388   

February 173.0     173.0     78.3       98.4       210.5        78.3       173.0     173.0     210.5         78.3       

March --- --- --- --- --- --- --- --- --- ---

April 8,838     8,838     1,334     5,200     13,680      1,334     8,838     8,838     13,680       1,334     

May 92,593   92,593   13,746   26,631   138,889    13,746   92,593   92,593   138,889     13,746   

June 69.6       69.6       32.5       41.8       84.3          32.5       69.6       69.6       84.3           32.5       

July 65.5       65.5       29.5       39.0       79.3          29.5       65.5       65.5       79.3           29.5       

August 57.2       57.2       26.1       34.6       69.1          26.1       57.2       57.2       69.1           26.1       

September 48.5       48.5       22.1       31.9       58.0          22.1       48.5       48.5       58.0           22.1       

October 666.2     666.2     216.4     357.5     865.7        216.4     666.2     666.2     865.7         216.4     

November 200.5     200.5     89.6       116.8     242.2        89.6       200.5     200.5     242.2         89.6       

December 162.0     162.0     76.4       104.0     195.5        76.4       162.0     162.0     195.5         76.4       

Year 2023  Dilution Factors (volumen for dilution of one unit volume of effluent)

January 104,712 59,524   9,033     28,531   1,666,667 9,033     59,524   59,524   1,666,667  9,033     

February 98.4       87.1       53.0       72.7       210.5        53.0       87.1       87.1       210.5         53.0       

March --- --- --- --- --- --- --- --- --- ---

April 5,200     1,747     908        1,461     13,680      908        1,747     1,747     13,680       908        

May 26,631   17,746   5,739     16,584   138,889    5,739     17,746   17,746   138,889     5,739     

June 41.8       36.0       22.0       29.6       84.3          22.0       36.0       36.0       84.3           22.0       

July 39.0       32.7       22.4       27.0       79.3          22.4       32.7       32.7       79.3           22.4       

August 34.6       28.8       20.3       24.3       69.1          20.3       28.8       28.8       69.1           20.3       

September 31.9       24.6       19.5       20.4       58.0          19.5       24.6       24.6       58.0           19.5       

October 357.5     253.6     208.1     197.0     865.7        208.1     253.6     253.6     865.7         208.1     

November 116.8     99.6       65.4       82.9       242.2        65.4       99.6       99.6       242.2         65.4       

December 104.0     83.7       65.1       69.6       195.5        65.1       83.7       83.7       195.5         65.1       

  Value used as critical dilution in the risk calculations.
* Data from Shore and Ocean Discharge Modeling Report (Parsons 2004: Appendix F).  
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Table 10.  2009 Water Quality at the USA/Mexico Border (Coastal Station S4) 

Alt.      
1A

Alt.     
1B

Alt.     
2

Alt.     
3

Alt.     
4-I

Alt.     
4-II

Alt.     
5A

Alt.     
5B

Alt.     
6

Alt.     
7

2009 Average Flow 40 mgd 40 mgd 65 mgd 51 mgd 25 mgd 65 mgd 40 mgd 40 mgd 25 mgd 65 mgd

Critical Dilution 48.5 48.5 22.1 31.9 58.0 22.1 48.5 48.5 58.0 22.1

Effluent Contribution 2.06% 2.06% 4.53% 3.14% 1.72% 4.53% 2.06% 2.06% 1.72% 4.53%

 Parameter   Daily Average Concentration  (ug/L)
Arsenic* 3.01       3.01      2.99      3.00      3.00      2.97      3.01      3.01      3.00      3.01      

Cadmium 0.012     0.012    0.018    0.015    0.003    0.006    0.012    0.012    0.003    0.037    

Chromium 0.93       0.93      1.51      1.21      0.25      0.36      0.93      0.93      0.25      2.94      

Copper* 4.45       4.45      6.51      5.39      2.68      2.81      4.45      4.45      2.68      9.49      

Lead 0.20       0.20      0.27      0.24      0.03      0.09      0.20      0.20      0.03      0.65      

Mercury* 0.002     0.002    0.004    0.003    0.001    0.001    0.002    0.002    0.001    0.005    

Nickel 1.91       1.91      3.72      2.72      0.94      1.97      1.91      1.91      0.94      5.29      

Selenium 0.020     0.020    0.027    0.024    0.009    0.023    0.020    0.020    0.009    0.058    

Silver* 0.20       0.20      0.22      0.21      0.17      0.17      0.20      0.20      0.17      0.30      

Zinc* 11.4       11.4      14.1      12.7      8.8        9.1        11.4      11.4      8.8        18.6      

Cyanide 0.46       0.46      0.98      0.69      0.39      1.02      0.46      0.46      0.39      1.02      
Non-Chlorinated         
Phenolic Compounds 0.26       0.26      0.41      0.33      0.05      0.13      0.26      0.26      0.05      0.85      
Ammonia (as N) 632        632       1,849    1,140    528       1,385    632       632       528       1,385    
Total HCH (Lindane) 0.0015   0.0015  0.0021  0.0018  0.0004  0.0011  0.0015  0.0015  0.0004  0.0049  

 Parameter   Daily Maximum Concentration  (ug/L)
Arsenic* 3.14       3.14      3.29      3.20      3.12      3.18      3.14      3.14      3.12      3.29      
Cadmium 0.042     0.042    0.100    0.066    0.012    0.020    0.042    0.042    0.012    0.129    
Chromium 2.81       2.81      4.81      3.75      0.76      1.07      2.81      2.81      0.76      8.82      
Copper* 11.0       11.0      23.3      16.4      4.6        5.2        11.0      11.0      4.6        29.6      
Lead 0.79       0.79      1.06      0.94      0.14      0.34      0.79      0.79      0.14      2.60      
Mercury* 0.025     0.025    0.067    0.043    0.008    0.014    0.025    0.025    0.008    0.075    
Nickel 12.3       12.3      21.3      16.5      6.02      12.70    12.3      12.3      6.0        34.0      
Selenium 0.045     0.045    0.061    0.054    0.020    0.052    0.045    0.045    0.020    0.130    
Silver* 0.341     0.341    0.450    0.394    0.211    0.232    0.341    0.341    0.211    0.712    
Zinc* 16.9       16.9      23.7      20.1      10.3      11.2      16.9      16.9      10.3      35.4      
Cyanide 1.65       1.65      2.71      2.16      1.38      3.62      1.65      1.65      1.38      3.62      
Non-Chlorinated         
Phenolic Compounds 0.90       0.90      1.70      1.26      0.17      0.45      0.90      0.90      0.17      2.96      
Ammonia (as N) 966        966       2,596    1,654    807       2,119    966       966       807       2,119    

Total HCH (Lindane) 0.0036   0.0036  0.0048  0.0043  0.0010  0.0025  0.0036  0.0036  0.0010  0.0113  
* Dilutions based on the following background values specified by the California Ocean Plan:
   arsenic, 3 ug/l; copper, 2 ug/l; mercury, 0.0005 ug/l; silver, 0.16 ug/l; and zinc, 8 ug/l.  
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Table 11.  2023 Water Quality at the USA/Mexico Border (Coastal Station S4) 

Alt.     
1A

Alt.     
1B

Alt.     
2

Alt.     
3

Alt.     
4-I

Alt.     
4-II

Alt.     
5A

Alt.     
5B

Alt.     
6

Alt.     
7

2023 Average Flow 50 mgd 59 mgd 84 mgd 70 mgd 25 mgd 84 mgd 59 mgd 59 mgd 25 mgd 84 mgd

Critical Dilution 31.9 24.6 19.5 20.4 58.0 19.5 24.6 24.6 58.0 19.5

Effluent Contribution 3.14% 4.06% 5.14% 4.90% 1.72% 5.14% 4.06% 4.06% 1.72% 5.14%

 Parameter   Daily Average Concentration  (ug/L)
Arsenic* 3.01     3.01     2.99     3.00     3.00     2.96     3.01     3.01     3.00     3.01     

Cadmium 0.022   0.032   0.030   0.033   0.003   0.006   0.032   0.032   0.003   0.046   

Chromium 1.74     2.51     2.44     2.65     0.25     0.35     2.51     2.51     0.25     3.70     

Copper* 6.50     8.42     8.77     9.04     2.68     2.77     8.42     8.42     2.68     11.4     

Lead 0.38     0.55     0.49     0.56     0.03     0.10     0.55     0.55     0.03     0.83     

Mercury* 0.0031 0.0041 0.0049 0.0048 0.0009 0.0013 0.0041 0.0041 0.0009 0.0058 

Nickel 3.30     4.59     5.08     5.17     0.94     2.16     4.59     4.59     0.94     6.46     

Selenium 0.035   0.050   0.044   0.050   0.009   0.026   0.050   0.050   0.009   0.071   

Silver* 0.241   0.276   0.262   0.277   0.171   0.172   0.276   0.276   0.171   0.330   

Zinc* 14.4     17.1     17.4     17.9     8.8       9.0       17.1     17.1     8.8       21.4     

Cyanide 0.71     0.91     1.12     1.09     0.39     1.16     0.91     0.91     0.39     1.16     
Non-Chlorinated         
Phenolic Compounds 0.50     0.72     0.69     0.76     0.05     0.15     0.72     0.72     0.05     1.08     
Ammonia (as N) 960      1,244   1,979   1,703   528      1,572   1,244   1,244   528      1,572   
Total HCH (Lindane) 0.0029 0.0042 0.0037 0.0042 0.0004 0.0012 0.0042 0.0042 0.0004 0.0061 

 Parameter   Daily Maximum Concentration  (ug/L)
Arsenic* 3.21     3.27     3.33     3.31     3.12     3.18     3.27     3.27     3.12     3.33     
Cadmium 0.077   0.110   0.136   0.131   0.012   0.021   0.110   0.110   0.012   0.162   
Chromium 5.23     7.53     7.59     8.10     0.76     1.07     7.53     7.53     0.76     11.10   
Copper* 18.6     25.7     31.0     30.0     4.56     5.08     25.7     25.7     4.56     36.5     
Lead 1.51     2.21     1.96     2.24     0.14     0.39     2.21     2.21     0.14     3.31     
Mercury* 0.0456 0.0645 0.0858 0.0796 0.0084 0.0144 0.0645 0.0645 0.0084 0.0931 
Nickel 21.2     29.5     30.3     32.0     6.02     13.91   29.5     29.5     6.0       41.5     
Selenium 0.080   0.113   0.100   0.114   0.020   0.059   0.113   0.113   0.020   0.161   
Silver* 0.492   0.634   0.621   0.660   0.211   0.232   0.634   0.634   0.211   0.850   
Zinc* 24.4     31.4     32.1     33.4     10.3     11.2     31.4     31.4     10.3     42.3     
Cyanide 2.51     3.25     3.31     3.51     1.38     4.11     3.25     3.25     1.38     4.11     
Non-Chlorinated         
Phenolic Compounds 1.73     2.51     2.66     2.77     0.17     0.51     2.51     2.51     0.17     3.76     
Ammonia (as N) 1,469   1,902   2,823   2,503   807      2,404   1,902   1,902   807      2,404   

Total HCH (Lindane) 0.0067 0.0096 0.0085 0.0098 0.0010 0.0029 0.0096 0.0096 0.0010 0.0142 
* Dilutions based on the following background values specified by the California Ocean Plan:
   arsenic, 3 ug/l; copper, 2 ug/l; mercury, 0.0005 ug/l; silver, 0.16 ug/l; and zinc, 8 ug/l.  
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Table 12.  Reference Values for Water and Sediment Quality 

6-Month 
Median       
(ug/L)

Daily 
Maximum     

(ug/L)

Acute 
Exposure     

(ug/L)

Chronic 
Exposure     

(ug/L)

Effects Range 
Low          

(mg/kg)

Effects Range 
Median       
(mg/kg)

Arsenic 8 32 360 190 8.2 70

Cadmium 1 4 3.9 1.1 1.2 9.6

Chromium 2 8 16 11 81 370

Copper 3 12 18 12 34 270

Lead 2 8 82 3.2 46.7 218

Mercury 0.04 0.16 2.4 N/A 0.15 0.71

Nickel 5 20 1400 160 20.9 51.6

Selenium 15 60 20 5 4 N/A

Silver 0.7 2.8 4.1 N/A 1 3.7

Zinc 20 80 120 110 150 410

Cyanide 1 4 22 5.2 N/A N/A
Non-Chlorinated         
Phenolic Compounds 30 120 N/A N/A N/A N/A
Ammonia (as N) 600 2400 - - N/A N/A
Total HCH (Lindane) 0.004 0.008 2 0.08 N/A N/A

N/A  Not available.

* California Ocean Plan, Table B: Ojectives for protection of marine aquatic life.
** USEPA water quality criteria for protection of freshwater biota.  Ammonia criteria is pH and temperature dependent,

*** Effects levels from Long et al. (1995). Selenium value is a No Observed Adverse Effect Level from EPA (1996).
    and was not included in the risk assessment.
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Table 13.  Hazard Quotient at the Edge of the SBOO Mixing Zone 

Alt.       
1A

Alt.       
1B

Alt.       
3

Alt.       
4-I

Alt.       
5A

Alt.       
5B

Alt.       
6

Advanced   
Primary

Advanced   
Primary

Activated 
Sludge

Aerated 
Lagoons

Aerated 
Lagoons

Activated 
Sludge

Aerated 
Lagoons

 Parameter  Hazard Quotient for Daily Average Concentration (unitless)

Arsenic 8 0.37 0.37 0.37 0.37 0.37 0.37 0.37

Cadmium 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chromium 2 0.07 0.07 0.12 0.02 0.02 0.12 0.02

Copper 3 0.92* 0.92* 0.78 0.69 0.69 0.78 0.69

Lead 2 0.00 0.00 0.04 0.01 0.01 0.04 0.01

Mercury 0.04 0.03 0.03 0.03 0.02 0.02 0.03 0.02

Nickel 5 0.13 0.13 0.18 0.07 0.07 0.18 0.07

Selenium 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Silver 0.7 0.23 0.23 0.24 0.23 0.23 0.24 0.23

Zinc 20 0.45 0.45 0.43 0.40 0.40 0.43 0.40

Cyanide 1 0.20 0.20 0.07 0.23 0.23 0.07 0.23
Non-Chlorinated         
Phenolic Compounds 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ammonia (as N) 600 0.95* 0.95* 0.51 0.51 0.51 0.51 0.51

Total HCH (Lindane) 0.004 0.00 0.00 0.19 0.06 0.06 0.19 0.06

* While HQ values are below 1.0, criteria exceedances have been reported
  for ammonia and, to a lesser extent, for copper (SAIC, 2004).

 Parameter  Hazard Quotient for Daily Maximum Concentration (unitless)

Arsenic 32 0.10 0.10 0.09 0.09 0.09 0.09 0.09

Cadmium 4 0.01 0.01 0.00 0.00 0.00 0.00 0.00

Chromium 8 0.07 0.07 0.09 0.01 0.01 0.09 0.01

Copper 12 0.64 0.64 0.27 0.19 0.19 0.27 0.19

Lead 8 0.00 0.00 0.04 0.01 0.01 0.04 0.01

Mercury 0.16 0.13 0.13 0.07 0.02 0.02 0.07 0.02

Nickel 20 0.14 0.14 0.29 0.12 0.12 0.29 0.12

Selenium 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Silver 2.8 0.07 0.07 0.07 0.06 0.06 0.07 0.06

Zinc 80 0.13 0.13 0.12 0.10 0.10 0.12 0.10

Cyanide 4 0.07 0.07 0.06 0.20 0.20 0.06 0.20
Non-Chlorinated         
Phenolic Compounds 120 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ammonia (as N) 2400 0.31 0.31 0.20 0.20 0.20 0.20 0.20

Total HCH (Lindane) 0.008 0.00 0.00 0.22 0.07 0.07 0.22 0.07

1.0  HQ values greater than 1.0 indicate a potential for adverse effects.

2001 Ocean 
Plan Criteria 

(ug/L)

2001 Ocean 
Plan Criteria 

(ug/L)
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Table 14.  Hazard Quotient for Sediments at the SBOO Discharge 

Alt.       
1A

Alts.      
1B

Alt.       
3

Alt.       
4-I

Alt.       
5A

Alt.       
5B

Alt.       
6

Advanced   
Primary

Advanced   
Primary

Activated 
Sludge

CMA 
Lagoons

CMA 
Lagoons

Activated 
Sludge

CMA 
Lagoons

 Solids Load Relative to Alternative 1A (No Action Alt.)
Year 2009 100% 100% 5% 38% 24% 24% 38%

Year 2023 100% 100% 5% 56% 24% 24% 56%

 Parameter
Guideline     
(mg/kg)  Hazard Quotient for Effects Range-Low  (unitless)

Arsenic 8.2 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium 1.2 0.06 0.06 0.04 0.02 0.02 0.04 0.02

Chromium 81 0.05 0.05 0.03 0.01 0.01 0.03 0.01

Copper 34 6.6 6.6 5.0 1.0 1.0 5.0 1.0

Lead 47 0.14 0.14 0.53 0.11 0.11 0.53 0.11

Mercury 0.15 5.4 5.4 10.1 2.1 2.1 10.1 2.1

Nickel 20.9 0.43 0.43 1.22 0.50 0.50 1.22 0.50

Selenium 4 0.00 0.00 0.01 0.01 0.01 0.01 0.01

Silver 1 9.0 9.0 12.1 2.4 2.4 12.1 2.4

Zinc 150 0.73 0.73 0.85 0.19 0.19 0.85 0.19

 Parameter
Guideline     
(mg/kg)  Hazard Quotient for Effects Range-Median  (unitless) 

Arsenic 70 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cadmium 9.6 0.01 0.01 0.01 0.00 0.00 0.01 0.00

Chromium 370 0.01 0.01 0.01 0.00 0.00 0.01 0.00

Copper 270 0.84 0.84 0.63 0.13 0.13 0.63 0.13

Lead 218 0.03 0.03 0.11 0.02 0.02 0.11 0.02

Mercury 0.71 1.14 1.14 2.13 0.44 0.44 2.13 0.44

Nickel 51.6 0.17 0.17 0.49 0.20 0.20 0.49 0.20

Selenium n/a

Silver 3.7 2.43 2.43 3.27 0.65 0.65 3.27 0.65

Zinc 410 0.27 0.27 0.31 0.07 0.07 0.31 0.07

1.0  HQ values greater than 1.0 indicate a potential for adverse effects.  
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Table 15. Hazard Quotient at the USA/Mexico Border (Coastal Station S4) for 2009 Conditions 

Alt.    
1A

Alt.    
1B

Alt.    
2

Alt.    
3

Alt.    
4-I

Alt.    
4-II

Alt.    
5A

Alt.    
5B

Alt.    
6

Alt.    
7

40 mgd 40 mgd 65 mgd 51 mgd 25 mgd 65 mgd 40 mgd 40 mgd 25 mgd 65 mgd

 Parameter  Hazard Quotient for Daily Average Concentration (unitless)
Arsenic 8 0.38   0.38   0.37   0.37   0.38   0.37   0.38   0.38   0.38   0.38   
Cadmium 1 0.01   0.01   0.02   0.01   0.00   0.01   0.01   0.01   0.00   0.04   
Chromium 2 0.47   0.47   0.75   0.60   0.13   0.18   0.47   0.47   0.13   1.47   
Copper 3 1.48   1.48   2.17   1.80   0.89   0.94   1.48   1.48   0.89   3.16   
Lead 2 0.10   0.10   0.13   0.12   0.02   0.04   0.10   0.10   0.02   0.33   
Mercury 0.04 0.05   0.05   0.09   0.07   0.02   0.03   0.05   0.05   0.02   0.12   
Nickel 5 0.38   0.38   0.74   0.54   0.19   0.39   0.38   0.38   0.19   1.06   
Selenium 15 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   
Silver 0.7 0.29   0.29   0.31   0.30   0.24   0.25   0.29   0.29   0.24   0.42   
Zinc 20 0.57   0.57   0.70   0.63   0.44   0.45   0.57   0.57   0.44   0.93   
Cyanide 1 0.46   0.46   0.98   0.69   0.39   1.02   0.46   0.46   0.39   1.02   
Phenolic 
Compounds 30 0.01   0.01   0.01   0.01   0.00   0.00   0.01   0.01   0.00   0.03   
Ammonia (as N) 600 1.05   1.05   3.08   1.90   0.88   2.31   1.05   1.05   0.88   2.31   
Total HCH (Lindane) 0.004 0.39   0.39   0.52   0.46   0.10   0.27   0.39   0.39   0.10   1.22   

 Parameter  Hazard Quotient for Daily Maximum Concentration (unitless)
Arsenic 32 0.10   0.10   0.10   0.10   0.10   0.10   0.10   0.10   0.10   0.10   

Cadmium 4 0.01   0.01   0.02   0.02   0.00   0.00   0.01   0.01   0.00   0.03   

Chromium 8 0.35   0.35   0.60   0.47   0.10   0.13   0.35   0.35   0.10   1.10   

Copper 12 0.92   0.92   1.94   1.36   0.38   0.43   0.92   0.92   0.38   2.46   

Lead 8 0.10   0.10   0.13   0.12   0.02   0.04   0.10   0.10   0.02   0.33   

Mercury 0.16 0.16   0.16   0.42   0.27   0.05   0.09   0.16   0.16   0.05   0.47   

Nickel 20 0.61   0.61   1.06   0.82   0.30   0.63   0.61   0.61   0.30   1.70   

Selenium 15 0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.00   0.01   

Silver 2.8 0.12   0.12   0.16   0.14   0.08   0.08   0.12   0.12   0.08   0.25   

Zinc 80 0.21   0.21   0.30   0.25   0.13   0.14   0.21   0.21   0.13   0.44   

Cyanide 4 0.41   0.41   0.68   0.54   0.34   0.91   0.41   0.41   0.34   0.91   
Phenolic 
Compounds 120 0.01   0.01   0.01   0.01   0.00   0.00   0.01   0.01   0.00   0.02   
Ammonia (as N) 2400 0.40   0.40   1.08   0.69   0.34   0.88   0.40   0.40   0.34   0.88   
Total HCH (Lindane) 0.008 0.45   0.45   0.60   0.53   0.12   0.31   0.45   0.45   0.12   1.41   

1.0  HQ values greater than 1.0 indicate a potential for adverse effects.

2001 Ocean 
Plan Criteria 

(ug/L)

2001 Ocean 
Plan Criteria 

(ug/L)
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Table 16. Hazard Quotient at the USA/Mexico Border (Coastal Station S4) for 2023 Conditions 

Alt.    
1A

Alt.    
1B

Alt.    
2

Alt.    
3

Alt.    
4-I

Alt.    
4-II

Alt.    
5A

Alt.    
5B

Alt.    
6

Alt.    
7

50 mgd 59 mgd 84 mgd 70 mgd 25 mgd 84 mgd 59 mgd 59 mgd 25 mgd 84 mgd

 Parameter  Hazard Quotient for Daily Average Concentration (unitless)
Arsenic 8 0.38    0.38    0.37    0.38    0.38    0.37    0.38    0.38    0.38    0.38    
Cadmium 1 0.02    0.03    0.03    0.03    0.00    0.01    0.03    0.03    0.00    0.05    
Chromium 2 0.87    1.25    1.22    1.33    0.13    0.18    1.25    1.25    0.13    1.85    
Copper 3 2.17    2.81    2.92    3.01    0.89    0.92    2.81    2.81    0.89    3.79    
Lead 2 0.19    0.28    0.25    0.28    0.02    0.05    0.28    0.28    0.02    0.41    
Mercury 0.04 0.08    0.10    0.12    0.12    0.02    0.03    0.10    0.10    0.02    0.14    
Nickel 5 0.66    0.92    1.02    1.03    0.19    0.43    0.92    0.92    0.19    1.29    
Selenium 15 0.00    0.00    0.00    0.00    0.00    0.00    0.00    0.00    0.00    0.00    
Silver 0.7 0.34    0.39    0.37    0.40    0.24    0.25    0.39    0.39    0.24    0.47    
Zinc 20 0.72    0.86    0.87    0.89    0.44    0.45    0.86    0.86    0.44    1.07    
Cyanide 1 0.71    0.91    1.12    1.09    0.39    1.16    0.91    0.91    0.39    1.16    
Non-Chlorinated         
Phenolic Compounds 30 0.02    0.02    0.02    0.03    0.00    0.00    0.02    0.02    0.00    0.04    
Ammonia (as N) 600 1.60    2.07    3.30    2.84    0.88    2.62    2.07    2.07    0.88    2.62    
Total HCH (Lindane) 0.004 0.72    1.04    0.92    1.06    0.10    0.31    1.04    1.04    0.10    1.54    

 Parameter  Hazard Quotient for Daily Maximum Concentration (unitless)
Arsenic 32 0.10    0.10    0.10    0.10    0.10    0.10    0.10    0.10    0.10    0.10    

Cadmium 4 0.02    0.03    0.03    0.03    0.00    0.01    0.03    0.03    0.00    0.04    

Chromium 8 0.65    0.94    0.95    1.01    0.10    0.13    0.94    0.94    0.10    1.39    

Copper 12 1.55    2.14    2.58    2.50    0.38    0.42    2.14    2.14    0.38    3.04    

Lead 8 0.19    0.28    0.24    0.28    0.02    0.05    0.28    0.28    0.02    0.41    

Mercury 0.16 0.29    0.40    0.54    0.50    0.05    0.09    0.40    0.40    0.05    0.58    

Nickel 20 1.06    1.48    1.52    1.60    0.30    0.70    1.48    1.48    0.30    2.08    

Selenium 15 0.01    0.01    0.01    0.01    0.00    0.00    0.01    0.01    0.00    0.01    

Silver 2.8 0.18    0.23    0.22    0.24    0.08    0.08    0.23    0.23    0.08    0.30    

Zinc 80 0.31    0.39    0.40    0.42    0.13    0.14    0.39    0.39    0.13    0.53    

Cyanide 4 0.63    0.81    0.83    0.88    0.34    1.03    0.81    0.81    0.34    1.03    
Non-Chlorinated         
Phenolic Compounds 120 0.01    0.02    0.02    0.02    0.00    0.00    0.02    0.02    0.00    0.03    
Ammonia (as N) 2400 0.61    0.79    1.18    1.04    0.34    1.00    0.79    0.79    0.34    1.00    
Total HCH (Lindane) 0.008 0.83    1.20    1.07    1.22    0.12    0.36    1.20    1.20    0.12    1.77    

1.0  HQ values greater than 1.0 indicate a potential for adverse effects.

2001 Ocean 
Plan Criteria 

(ug/L)

2001 Ocean 
Plan Criteria 

(ug/L)
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Table 17.  Hazard Quotient for Exposure of Tijuana River Biota (Alternative 1A) 

Daily 
Average

Daily 
Maximum

Chronic 
Exposure

Acute 
Exposure

Chronic 
Exposure

Acute 
Exposure

Arsenic 3.28 9.8 190 360 0.0 0.0

Cadmium 1.2 4.2 1.1 3.9 1.1 1.1

Chromium 96.2 289 11 16 8.7 18.1

Copper 258 942 12 18 21.5 52.3

Lead 22.1 88.3 3.2 82 6.9 1.1

Mercury 0.143 2.5 0.012 2.4 11.9 1.0

Nickel 156 1003 160 1400 1.0 0.7

Selenium 1.75 3.97 5 20 0.4 0.2

Silver 4.84 19 N/A 4.1 - 4.6

Zinc 376 948 110 120 3.4 7.9

Cyanide 22.5 80 5.2 22 4.3 3.6
Non-Chlorinated         
Phenolic Compounds 28.8 100 N/A N/A - -
Total HCH (Lindane) 0.16 0.37 0.08 2 2.0 0.2

1.0  HQ values greater than 1.0 indicate a potential for adverse effects.

Untreated Wastewater   
Concentration (ug/L)

Freshwater Quality       
Criteria (ug/L)

Hazard Quotient         
(unitless)
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Table 18.  Number of Potential Exceedances of Water Quality Indicators 

Alt.    
1A

Alt.    
1B

Alt.    
2

Alt.    
3

Alt.    
4-I

Alt.    
4-II

Alt.    
5A

Alt.    
5B

Alt.    
6

Alt.    
7

 2009 Conditions
SBOO Discharge
 (edge of mixing zone)

Daily Average Criteria 0 0 0 0 0 0 0 0 0 0
Daily Maximum Criteria 0 0 0 0 0 0 0 0 0 0

Punta Bandera Discharge
 (at the border)

Daily Average Criteria 2 2 2 2 0 2 2 2 0 6
Daily Maximum Criteria 0 0 3 1 0 0 0 0 0 4

Number of Potential 
Exceedances 2 2 5 3 0 2 2 2 0 10

 2023 Conditions
SBOO Discharge
 (edge of mixing zone)

Daily Average Criteria 0 0 0 0 0 0 0 0 0 0
Daily Maximum Criteria 0 0 0 0 0 0 0 0 0 0

Punta Bandera Discharge
 (at the border)

Daily Average Criteria 2 4 5 6 0 2 4 4 0 7
Daily Maximum Criteria 2 3 4 5 0 1 4 4 0 5

Tijuana River Discharge
 (at the border)

Acute Exposure 9 0 0 0 0 0 0 0 0 0
Chronic Expsoure 6 0 0 0 0 0 0 0 0 0

Number of Potential 
Exceedances 20 8 9 11 0 3 8 8 0 13

Number of Parameters Exceeding Reference Criteria
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ACRONYMS 

Acronym Definition 
CESPT Comision Estatal de Servicios Publicos de Tijuana (State Commission 

of Public Services, Tijuana) 
CMA completely mixed aeration 
ENR Engineering News-Record 
EPA United States Environmental Protection Agency 
IWTP International Wastewater Treatment Plant 
LLP limited liability corporation 
mgd million gallons per day 
MOU Memorandum of Understanding 
NPDES National Pollutant Discharge Elimination System 
OCC original conveyance channel 
O&M operations and maintenance 
PCL parallel conveyance line 
PERC primary effluent return connection 
PLWTP Point Loma Wastewater Treatment Plant 
RCL rehabilitated conveyance line 
SABWWTP San Antonio de los Buenos Wastewater Treatment Plant 
SBIWTP South Bay International Wastewater Treatment Plant 
SBOO South Bay Ocean Outfall 
SEIS Supplemental Environmental Impact Statement 
SBWRP South Bay Water Reclamation Plant 
USIBWC United States Section, International Boundary and Water Commission 
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The United States Section of the International Boundary and Water Commission 
(USIBWC) is evaluating the potential environmental impacts of sewage treatment 
and disposal alternatives at the South Bay International Wastewater Treatment Plant 
(SBIWTP). The SBIWTP and its system of canyon collectors prevent dry weather 
flows of raw sewage from flowing across the border into the Tijuana River Valley, 
Tijuana Estuary and south San Diego beaches. The SBIWTP treats an average of 25 
million gallons per day (mgd) of raw sewage originating from Tijuana and then 
discharges the treated advanced primary effluent approximately 3.5 miles out into the 
Pacific Ocean through the South Bay Ocean Outfall (SBOO). Alternatives under 
consideration address modifications in current sewage treatment levels and ocean 
disposal over a 20-year period, as well as changes in routing of the effluent for 
disposal south of the United States/Mexico border, at Punta Bandera, Baja California. 

This appendix presents preliminary cost estimates for alternative treatment and 
discharge options considered.  Capital and annual operating and maintenance 
(O&M) costs were estimated, and were used to calculate a present value for each 
alternative.  These preliminary cost estimates should be considered order-of-
magnitude cost estimates (+50%, -30%), and are provided for making relative 
comparisons between alternatives. 

1.0 ALTERNATIVE DESCRIPTIONS 

The following are brief descriptions of each of the alternatives that highlight the major 
new or modified components.1  The preliminary cost estimates contain a summary of 
the flows directed to each key conveyance and treatment plant. 

ALTERNATIVE 1:  NO ACTION (OPERATION OF SBIWTP AS 
ADVANCED PRIMARY FACILITY) 

Alternative 1 – Option A (USIBWC Continues Operating 
SBIWTP as Advanced Primary Facility and Mexico Does 
Not Rehabilitate Its Original Conveyance Channel) 
In this alternative, the SBIWTP would continue to operate, providing advanced 
primary treatment, and all treated effluent is discharged through the SBOO.  This 
alternative requires additional O&M at the parallel conveyance line (PCL) pump 
station to carry the required 50 mgd capacity. 

Alternative 1 – Option B (USIBWC Continues Operating 
SBIWTP as Advanced Primary Facility and Mexico 
Rehabilitates Its Original Conveyance Channel) 
In this alternative, the SBIWTP would continue to operate, providing advanced 
primary treatment, and all treated effluent is discharged through the SBOO.  The 
original conveyance channel (OCC) would be renovated (RCL) to carry more 
wastewater for disposal at Punta Bandera.  This alternative requires construction and 
operation of the new RCL pump station and pipeline in Mexico. 

                                                 
1  For detailed descriptions of the alternatives, please refer to Chapter 2 of the Draft SEIS. 
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ALTERNATIVE 2:  OPERATE SBIWTP AS ADVANCED PRIMARY 
FACILITY WITH ALL EFFLUENT TREATED AT THE SBIWTP RETURNED 
TO MEXICO 
In Alternative 2, the SBIWTP would continue to operate, providing advanced primary 
treatment, and all effluent would be returned to Mexico via the primary effluent return 
connection (PERC) for discharge at Punta Bandera.  In this alternative, none of the 
SBIWTP effluent would be discharged through the SBOO.  For this alternative, the 
OCC would be renovated (RCL) to carry more wastewater.  This alternative requires 
construction and operation of a new RCL pump station and pipeline in Mexico. 

ALTERNATIVE 3:  OPERATE SBIWTP AS ADVANCED PRIMARY 
FACILITY AND CONVEY 14 MGD OF THE SBIWTP EFFLUENT TO 
THE CITY OF SAN DIEGO FACILITIES WITH REMAINDER OF THE 
SBIWTP EFFLUENT RETURNED TO MEXICO 
In Alternative 3, the SBIWTP would continue to operate, providing advanced primary 
treatment, and 14 mgd of primary effluent would be sent to San Diego City treatment 
facilities: the Point Loma Wastewater Treatment Plant (PLWTP) and the South Bay 
Water Reclamation Plant (SBWRP).  The remaining 11 mgd of SBIWTP effluent 
would be returned to Mexico via PERC for discharge at Punta Bandera.  This 
alternative includes renovation of the OCC through construction and operation of the 
RCL pump station and pipeline in Mexico.  This alternative would also include the 
construction of a pipeline to convey primary effluent to the SBWRP, and a parallel 
sludge return line, along with necessary interconnections to existing pipelines and 
facilities.  Capacity fees and discharge fees would have to be paid to the City of San 
Diego.  Another key factor for this alternative would be getting cooperation/approval 
from the City of San Diego. 

ALTERNATIVE 4:  PUBLIC LAW 106-457 (SECONDARY 
TREATMENT FACILITY IN MEXICO) 

Alternative 4  Option A – Operation of SBIWTP as 
Advanced Primary Facility with Secondary Treatment of 
the SBIWTP Effluent in Mexico, Discharge Option I – 
Discharge through the SBOO 
In Alternative 4 Option A, Discharge Option I, the SBIWTP would continue to operate 
providing advanced primary treatment, and all effluent would be pumped to Mexico 
for secondary treatment.  The secondary treatment effluent would return to the 
United States and be discharged through the SBOO.  This alternative also provides 
for treatment in Mexico of an additional 34 mgd of wastewater originating from 
Mexico that is also discharged through the SBOO.  The key components for this 
alternative are the construction of the public law treatment plant and the pump 
stations and pipelines necessary to convey the advanced primary effluent from the 
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SBIWTP to the Public Law 106-457 treatment plant for secondary treatment, and 
then back to the SBOO for discharge. 

Alternative 4 Option A – Operation of SBIWTP as advanced 
Primary Facility with Secondary Treatment of the SBIWTP 
Effluent in Mexico, Discharge Option II – Discharge at 
Punta Bandera 
This alternative is the same as Alternative 4 Option A, Discharge Option I, with the 
exception that the secondary effluent would stay in Mexico for discharge at Punta 
Bandera.  In addition to the public law treatment plant and influent conveyance, this 
alternative requires construction and operation of an effluent conveyance to a new 
RCL line and pump station. 

Alternative 4 Option B – Cease Operation of SBIWTP, 
Conduct all Primary and Secondary Treatment in Mexico, 
Discharge Option I – Discharge through the SBOO 
In Alternative 4 Option B, Discharge Option I, the SBIWTP would cease operations, 
and primary and secondary treatment for 59 mgd would be conducted at the public 
law treatment plant in Mexico.  All secondary effluent would be piped back to the 
United States and discharged through the SBOO.  The key components for this 
alternative are the construction of the public law treatment plant and the pump 
stations and pipelines necessary to convey wastewater to the public law treatment 
plant and to convey the effluent to the SBOO. 

Alternative 4 Option B – Cease Operation of SBIWTP, 
Conduct all Secondary Treatment in Mexico, Discharge 
Option II – Discharge at Punta Bandera 
This alternative is the same as Alternative 4 Option B, Discharge Option I, with the 
exception that the secondary effluent would stay in Mexico for discharge at Punta 
Bandera.  In addition to the public law treatment plant and influent conveyance and 
pump station, this alternative requires construction and operation of an effluent 
conveyance pipeline and a new RCL line and pump station. 

Alternative 4 Option C – Bajagua LLC, Proposal - 
Operation of SBIWTP as advanced Primary Facility, 
Secondary Treatment in Mexico, Discharge Option I – 
Discharge through the SBOO 
In Alternative 4 Option C, Discharge Option I, the SBIWTP would continue to operate 
providing advanced primary treatment, and all effluent would be piped to Mexico for 
secondary treatment in the Bajagua-proposed treatment plant.  The secondary 
effluent would be returned to the United States and discharged through the SBOO.  
This alternative also provides for treatment in Mexico of an additional 34 mgd 
wastewater originating from Mexico that is also discharged through the SBOO.  The 
key components for this alternative are the construction of the Bajagua treatment 
plant and the pump stations and pipelines necessary to convey the advanced 
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primary effluent from the SBIWTP to the Bajagua treatment plant, and then back to 
the SBOO for discharge. 

Alternative 4 Option C – Bajagua LLC, Proposal - 
Operation of SBIWTP as advanced Primary Facility, 
Secondary Treatment in Mexico, Discharge Option II – 
Discharge at Punta Bandera 
This alternative is the same as Alternative 4C, Discharge Option I, with the exception 
that the secondary effluent would stay in Mexico for discharge at Punta Bandera.  In 
addition to the Bajagua treatment plant and influent conveyance and pump station, 
this alternative requires construction and operation of an effluent conveyance 
pipeline, new RCL line and pump station. 

ALTERNATIVE 5:  SECONDARY TREATMENT IN THE UNITED STATES 
AT THE SBIWTP 
Alternative 5 Option A – Completely Mixed Aeration 
(CMA) Ponds at SBIWTP 
In this alternative, the SBIWTP continues operation, but ferric chloride addition is 
discontinued so that only primary treatment is provided.  A completely mixed aerated 
pond system is constructed to provide secondary treatment for the primary 
wastewater produced by SBIWTP.  The 25 mgd secondary effluent is then 
discharged through the SBOO.  Improvements are also required for the OCC (RCL), 
including construction of the RCL pump station and pipeline. 

Alternative 5 Option B-1 – Activated Sludge Secondary 
Treatment with Flow Equalization 
In this alternative, the SBIWTP continues to provide advanced primary treatment, 
and an activated sludge system is constructed to provide secondary treatment for the 
advanced primary wastewater produced by SBIWTP.  The secondary effluent is then 
discharged through the SBOO.  Improvements are also required for the OCC (RCL), 
including construction of the RCL pump station and pipeline.  To accommodate the 
large variation in flows, a 7 million gallon equalization tank would reduce the flow 
variability to the secondary treatment train. 

Alternative 5 Option B-2 – Activated Sludge Secondary 
Treatment with Expanded Capacity 
In this alternative, the SBIWTP continues to provide advanced primary treatment, 
and an activated sludge system is constructed to provide secondary treatment for the 
advanced primary wastewater produced by SBIWTP.  The secondary effluent is then 
discharged through the SBOO.  Improvements are also required for the OCC (RCL), 
including construction of the RCL pump station and pipeline.  To accommodate the 
large variation in flows the secondary train is suitably expanded. 
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ALTERNATIVE 6:  SECONDARY TREATMENT IN THE UNITED STATES 
AND MEXICO 
Alternative 6 Option A – CMA Ponds at SBIWTP and the 
Public Law Treatment Plant in Mexico 
This alternative is a combination of Alternative 5 Option A and Alternative 4.  In this 
alternative, the SBIWTP continues to operate, but ferric chloride addition is 
discontinued so that only primary treatment is provided.  A completely mixed aerated 
pond system is constructed to provide secondary treatment for the primary 
wastewater produced by SBIWTP.  A Public Law 106-457 treatment plant would be 
constructed in Mexico to provide secondary treatment for flows beyond the capacity 
of the SBIWTP and SABWWTP.  The secondary effluent from both the pond system 
and the public law treatment plant is then discharged through the SBOO. 

Alternative 6 Option B – Activated Sludge System at 
SBIWTP and the Public Law Treatment Plant in Mexico 
This alternative is a combination of Alternative 5 Option B and Alternative 4, and is 
the same as Alternative 6 Option A with the exception that an activated sludge 
system is constructed instead of the completely mixed aerated pond system at the 
SBIWTP to provide secondary treatment. 

ALTERNATIVE 7:  SBIWTP CLOSURE/SHUTDOWN 
In Alternative 7, the SBIWTP would cease operation, and no wastewater flows 
originating in Mexico would be discharged through the SBOO.  For this alternative, 
the OCC would be renovated (RCL) to carry more wastewater.  This alternative 
requires construction and operation of a new RCL pump station and pipeline. 

2.0 ASSUMPTIONS 

The costs developed in this appendix are the costs for new facilities necessary to 
implement the alternative considered without regard to the source of financing 
(United States or Mexico).  For example, facilities to be built in Mexico will have 
construction and O&M costs associated with the utilization of Mexican labor.  

All preliminary cost estimates are shown in United States dollars.  Costs obtained 
from, or developed in, Mexican pesos have been converted to United States dollars 
at the rate of 1 dollar = 11.35 pesos. 

The preliminary capital cost estimates are investment cost estimates, and include 
construction cost, as well as costs for engineering, administration, and land.  The 
preliminary capital cost estimates do not include contingency for site-related 
construction unknowns nor for the limitations in costing of alternatives at such an 
early stage of development.  Capital costs do not include existing infrastructures that 
do not require significant modification or expansion.  In general, O&M costs have 
been included for new or significantly expanded infrastructures.  O&M costs have 
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been included for the existing SBIWTP, since the operating scenarios for the 
SBIWTP vary for the different alternatives. 

The present value calculation is based on a 20-year period of analysis, an inflation 
rate of 2 percent, and a discount rate of 6 percent.  The useful life of structures is 
estimated to be greater than the 20-year analysis period, and the useful life of 
equipment is estimated to be 20 years.  It is also assumed that the expenditure for 
structures and equipment is made in year zero, and no subsequent outlays for 
structures or equipment are made.   

The preliminary annual cost for O&M is assumed to remain constant (in 2004 dollars) 
for the 20-year analysis period.  It is assumed there is no salvage value at the end of 
the 20-year analysis period.  Costs for National Pollutant Discharge Elimination 
System (NPDES) permit compliance and ocean monitoring have been isolated from 
the general O&M cost, and are shown separately.  The level of the O&M effort was 
assumed to remain constant with 2 percent annual inflation. 

The cost for land (lease or purchase) is accounted for in the preliminary cost 
estimates for the land intensive components such as treatment works.  Easement 
acquisition costs are not specifically included for pipeline components. 

The costs for construction of components in the United States consider use of local 
labor pool and material prices (Los Angeles area), and likewise, the costs for 
construction of components in Mexico consider the use of the local labor pool and 
material prices (Tijuana area).  The average hourly labor costs were identified in 
References 1 and 5 and were updated to November 2004 as follows: United States 
labor at $29.36 per hour (U.S. dollars) and Mexican labor at $4.96 per hour (U.S. 
dollars).  The costs are a blend of categories and include fringes. 

Cost information for the alternatives was taken mainly from previous studies related 
to regional wastewater management.  Many of the components included in the SEIS 
alternatives have been considered in previous studies.  Where possible, capital and 
O&M cost estimates for entire assemblies, such as treatment plants or lift stations 
were taken and incorporated into the present estimates.  In other places, it was only 
possible to take cost estimates for portions of scenarios addressed in the previous 
studies.  In many cases it was necessary to scale the costs up or down to reflect 
differences in capacity used for the original study and this Draft SEIS.  Information 
provided directly from the USIBWC also was an important source regarding O&M 
costs for the SBIWTP and costs related to discharge to City of San Diego treatment 
plants.  When costs were unavailable for similar components in the previous studies, 
preliminary estimates of cost were generated based on EPA cost estimation data and 
equations and/or Parsons professional judgment and experience with similar 
installations. 

Some of the Draft SEIS alternatives are more fully developed than others. Final 
design and NEPA documentation have been completed for Alternative 5 Options A 
and B-1.  Therefore, each alternative may take a different path to completion (i.e., 
possibly resulting in a different project delivery method).  The uncertainties inherent 
in the level of project development and project delivery methods may have an impact 
on final costs. 
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3.0 COST SUMMARY FOR ALTERNATIVES 

A summary of capital costs, annual O&M costs and present value is provided on 
Table F-1.  A comparison of these costs is shown on Figure F-1.  Costs shown 
herein are preliminary draft estimates provided for information only.  Tables F-2 
through F-17 provide a detailed breakdown of preliminary component costs for each 
alternative.   

DISCLAIMER:  These preliminary estimates are intended solely to provide a 
comparison of estimated relative costs associated with alternatives considered in the 
Draft SEIS.  These preliminary estimated costs are draft estimates and do not 
purport to precisely forecast exact monetary values for the alternatives under 
consideration in the Draft SEIS.  The alternatives being considered involve significant 
and complex construction projects in the United States and/or Mexico and 
projections as well as projected future annual O&M costs over a 20-year period.  The 
actual capital and projected annual O&M costs associated with the individual 
alternatives will depend upon numerous factors that may influence costs, including 
design and engineering expenses, equipment, materials, labor and personnel costs, 
market conditions, construction materials availability or lack thereof, subcontracts, 
overhead, taxes, insurance, location, future energy, water and other utility costs, 
future maintenance and repair costs, financing costs, currency exchange rates, land 
acquisition costs, permitting and regulatory requirements and other variables, 
contingencies and factors.  Construction, operation and maintenance of any facilities 
will be contingent upon the availability of necessary funding. 

Table F-1.  Summary of Capital Cost, Annual O&M Cost, and Present Value 

Flow (mgd) 

Alternative 
Advanced 
Primary* Secondary 

Remaining 
Flows 

Capital 
Cost 
($M) 

Annual 
O&M Cost 

($M) 

Present 
Value 
($M) 

1A 50.0 -- 34 $0.0 $9.4 $128.6 
1B 50.0 -- 34 $37.1 $8.9 $158.9 
2 50.0  34 $45.7 $10.3 $186.8 
3 45.0 5 34 $82.8 $15.3 $292.7 

4A Discharge Option I 25.0 59 -- $137.4 $14.8 $340.0** 
4A Discharge Option II 25.0 59 -- $179.8 $19.6 $448.5** 
4B Discharge Option I 25.0 59 -- $172.4 $12.3 $340.9** 
4B Discharge Option II 25.0 59 -- $214.7 $17.2 $449.5** 
4C Discharge Option I 25.0 59 -- $133.8 $14.8 $336.1** 
4C Discharge Option II 25.0 59 -- $177.9 $19.6 $446.5** 

5A 25.0 25 34 $63.9 $12.5 $235.0 
5B-1 25.0 25 34 $124.5 $15.5 $336.0 
5B-2 25.0 25 34 $131.5 $15.5 $343.6 
6A 25.0 59 -- $122.9 $15.7 $337.1 
6B 25.0 59 -- $183.6 $18.6 $438.1 
7 25.0  59 $45.7 $5.9 $126.6 

*  Includes 25 mgd treated at San Antonio de Los Buenos WTP in Mexico. 
** Present value costs do not include total annual outlays (refer to cash flow summaries for actual 

costs). 
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Figure F-1.  Comparison of Present Value, Capital Cost and Annual O&M Costs for 

Alternatives 
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4.0 REFERENCES CITED 

The primary references used for generation of the preliminary cost estimates include 
the following: 

Reference 1.  Supplemental Environmental Impact Statement for the International 
Boundary and Water Commission South Bay International Wastewater 
Treatment Plant Long Term Treatment Options, CH2M Hill, January 1998 (Draft) 
and March 1999 (Final). 

Reference 2.  1999 Drinking Water Infrastructure Needs Survey, EPA, 1999. 

Reference 3.  Bajagua Wastewater Treatment and Water Reclamation Project, 
Bajagua Project LLC, September 2001. 

Reference 4.  CESPT Potable Water and Wastewater Master Plan for Tijuana and 
Playas de Rosario, Volume I, CDM, February 2003. 

Reference 5.  Identification and Evaluation of Disposal Alternatives for the Treated 
Wastewater Effluents of Tijuana Wastewater Effluents of Tijuana Municipality, 
Baja California Mexico, CSI Ingenieros, June 2004. 

Reference 6.  Engineering News-Record (ENR) index for Los Angeles area, McGraw 
Hill Construction available at http://enr.construction.com. 



Appendix F 
 Cost Estimates for Alternatives 
 

F-10 APP-F.DOC 12/16/04 

Table F-2.  Alternative 1 Option A 

Alternative 1: No Action (Operation of SBIWTP as Advanced Primary Facility) 

Alternative 1A: SBIWTP would continue to provide advanced primary treatment for average 
flows of 25mgd and peak flow of  50mgd until secondary treatment facilities 
are constructed.

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=25 ; PCL=501 ; RCL=0; Pt. Band.=50 ; River=9

Capital Cost of SBIWTP Primary Treatment Facility2 (2004 $US) $0

Annual O&M SBIWTP Primary Treatment Facility3 ($US/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

Annual O&M Tijuana Pump Station4  ($US/year) $3,800,000

Total Capital Cost ($US) = $0

Total Annual O&M ($US) = $9,400,000
1. Maximum flows the PCL has been able to carry have been significantly less than the 50 mgd design capacity.
2. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
3. Annual O&M cost for SBIWTP as reported by IBWC.
4. Additional O&M cost has been added to account for PCL carrying 25 mgd more than in the other considered alternatives.

Cash Flow Summary (Alt 1A)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs
Total Annual 

Outlays Present Value
0 $0 $0 $0
1 $9,400,000 $9,588,000 $9,045,283
2 $9,400,000 $9,779,760 $8,703,952
3 $9,400,000 $9,975,355 $8,375,501
4 $9,400,000 $10,174,862 $8,059,444
5 $9,400,000 $10,378,360 $7,755,314
6 $9,400,000 $10,585,927 $7,462,661
7 $9,400,000 $10,797,645 $7,181,051
8 $9,400,000 $11,013,598 $6,910,068
9 $9,400,000 $11,233,870 $6,649,310
10 $9,400,000 $11,458,548 $6,398,393
11 $9,400,000 $11,687,718 $6,156,944
12 $9,400,000 $11,921,473 $5,924,607
13 $9,400,000 $12,159,902 $5,701,037
14 $9,400,000 $12,403,100 $5,485,903
15 $9,400,000 $12,651,162 $5,278,888
16 $9,400,000 $12,904,186 $5,079,685
17 $9,400,000 $13,162,269 $4,887,999
18 $9,400,000 $13,425,515 $4,703,546
19 $9,400,000 $13,694,025 $4,526,053
20 $9,400,000 $13,967,906 $4,355,259

Total ($US) $0 $188,000,000 $232,963,182 $128,640,896

SBIWTP Primary Treatment Facility

Tijuana Pump Station
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Table F-3.  Alternative 1 Option B 

Alternative 1B: SBIWTP would continue to provide advanced primary treatment for average
               flows of 25 mgd and peak flows of 50mgd until secondary treatment facilities 
               are constructed 
               Improve/rebuild RCL to avoid dry-weather flows to the Tijuana River

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=25 ; PCL=25 ; RCL=34 ; Pt. Band.=59 ; River=0

Capital Cost1 (2004 US$) $0

O&M SBIWTP Primary Treatment Facility (US$/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

3500 HP Pump Station (34 mgd)3(2004 US$) $9,504,147

Pipelines construction2 (Dia=1.4m) (2004 US$) $23,650,660

Engineering, supervision and project administration, 12% (2004 US$) $3,978,577

$3,057,715

Pipelines O&M at 1% of construction cost (US$/year) $236,507

Total Capital Cost ($US) = $37,133,384

Total Annual O&M ($US) = $8,894,221

1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
2. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.
3. Cost based on cost equations from Reference 4 Appendix R Section 6.

Pump Station O&M3 (US$/year)

RCL Improvement Cost

SBIWTP Primary Treatment Facility

 



Appendix F 
 Cost Estimates for Alternatives 
 

F-12 APP-F.DOC 12/16/04 

Table F-3.  Alternative 1 Option B (Cont’d) 

Cash Flow Summary (Alt 1B)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs
Total Annual 

Outlays Present Value
0 $37,133,384 $37,133,384 $37,133,384
1 $8,894,221 $9,072,106 $8,558,590
2 $8,894,221 $9,253,548 $8,235,625
3 $8,894,221 $9,438,619 $7,924,846
4 $8,894,221 $9,627,391 $7,625,796
5 $8,894,221 $9,819,939 $7,338,030
6 $8,894,221 $10,016,338 $7,061,123
7 $8,894,221 $10,216,665 $6,794,666
8 $8,894,221 $10,420,998 $6,538,263
9 $8,894,221 $10,629,418 $6,291,536
10 $8,894,221 $10,842,006 $6,054,120
11 $8,894,221 $11,058,846 $5,825,662
12 $8,894,221 $11,280,023 $5,605,826
13 $8,894,221 $11,505,624 $5,394,285
14 $8,894,221 $11,735,736 $5,190,727
15 $8,894,221 $11,970,451 $4,994,851
16 $8,894,221 $12,209,860 $4,806,366
17 $8,894,221 $12,454,057 $4,624,994
18 $8,894,221 $12,703,138 $4,450,466
19 $8,894,221 $12,957,201 $4,282,524
20 $8,894,221 $13,216,345 $4,120,919

Total ($US) $37,133,384 $177,884,428 $257,561,694 $158,852,598  
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Table F-4.  Alternative 2 
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Table F-5.  Alternative 3 

Alternative 3: Operate SBIWTP with City of San Diego Connections

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=01 ; SBWRP=5 ;

                                     PLWTP= 9 ; PCL=25 ; RCL=45 ; Pt. Band.=70

Capital Cost $0

Annual O&M8 ($US/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

Cost of 2004 2

4600 HP Pump Station (45 mgd)4 $11,986,507

RCL Pipelines construction 3 (Dia=1.6m) $24,805,326

Engineering, supervision and project administration, (12%) 3 $4,415,020

$680,906

$192,395

$300,000

$250,000

$200,000

$40,000,000

$82,830,153

SBIWTP Primary Treatment Facility

Capacity fee to City of San Diego7

Capital Cost

Interconnection to South Bay interceptor

New 3200 feet of 30-in pipeline to convey treated or 
screened effluent from SBIWTP to SBWRP5

New 3500 feet of 8-in return primary and secondary waste 
sludge pipeline from SBWRP to SBIWTP5

Interconnection for 30-in pipeline

Interconnection for 8-in pipeline

Total Connection Cost (2004 $US)  
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Table F-5.  Alternative 3 (Cont’d) 

$3,978,062

$256,786

$3,000,000

$2,500,000

Total Capital Cost ($US) = $82,830,153

Total Annual O&M ($US) = $15,334,848

1. SBOO receives up to 5 mgd from the project flows indirectly via SBWRP.
2. Costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74.
3. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.
4. Cost based on cost equations from Reference 4 Appendix R Section 6.
5. Cost estimation based on Reference 2 Appendix A-12.
6. Cost calculated based on contract fee rates for emergency discharge to PLWTP.
7. USIBWC and the City of San Diego have previously signed on a yearly basis a Memorandum of Understanding 
    (MOU) that includes user rates for the USIBWC's short-term use, in the event of an emergency, of the City's 
    existing connection from the SBIWTP to the PLWTP.  This is a preliminary estimate that assumes a new agreement 
    would need to be negotiated to provide for daily use of the City's facilities, and that the new agreement would 
    include lower user rates but would also include an annual capacity fee.
8. Does not consider agreements for sharing the use of the outfall with the City of San Diego.

Cash Flow Summary (Alt 3)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs
Total Annual 

Outlays Present Value
0 $82,830,153 $82,830,153 $82,830,153
1 $15,334,848 $15,641,545 $14,756,174
2 $15,334,848 $15,954,376 $14,199,338
3 $15,334,848 $16,273,463 $13,663,514
4 $15,334,848 $16,598,932 $13,147,909
5 $15,334,848 $16,930,911 $12,651,762
6 $15,334,848 $17,269,529 $12,174,337
7 $15,334,848 $17,614,920 $11,714,928
8 $15,334,848 $17,967,218 $11,272,855
9 $15,334,848 $18,326,563 $10,847,464
10 $15,334,848 $18,693,094 $10,438,126
11 $15,334,848 $19,066,956 $10,044,234
12 $15,334,848 $19,448,295 $9,665,207
13 $15,334,848 $19,837,261 $9,300,482
14 $15,334,848 $20,234,006 $8,949,520
15 $15,334,848 $20,638,686 $8,611,803
16 $15,334,848 $21,051,460 $8,286,829
17 $15,334,848 $21,472,489 $7,974,118
18 $15,334,848 $21,901,939 $7,673,208
19 $15,334,848 $22,339,978 $7,383,653
20 $15,334,848 $22,786,777 $7,105,025

Total ($US) $82,830,153 $306,696,957 $462,878,552 $292,690,640

O&M and Annual fees

O&M for two new lines (1% of construction cost)

Pump Station O&M4

Secondary Train at SBWRP6 (5mgd)

Advanced Primary at PLWTP6 (9mgd)
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Table F-6.  Alternative 4 Option A Discharge Option I 

Alternative 4A Discharge Option I : Public Law 106-457 (Secondary Treatment Facility in Mexico)

Discharge Option I (Sec. eff. Discharged through SBOO)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=59 ; SBOO=59 ; PCL=25 ; RCL=0 ; 

                                     Pt. Band.=25 

Capital Cost (2004 $US) $0

Annual O&M ($US/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

59 MGD Facility 
2004 US$1,3

Public Law 106-457 Treatment Plant + Influent Pump Station + Influent Conveyance $107,540,000

Effluent Conveyance $15,182,435

Engr/Legal/Admin (12%) $14,726,692

Total Project Costs $137,449,127

$2,600,000

$6,600,000

Total Capital Cost ($US) = $137,449,127

Total Annual O&M ($US) = $14,800,000

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

2. Operating costs include lease of land for the 20-year period.

3. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to
    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

SBIWTP Primary Treatment Facility

Treatment Plant (US$/year)2

Annual Operating Cost

Project Cost

Pump Station/ Pipelines (US$/year)
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Table F-6.  Alternative 4 Option A Discharge Option I (Cont’d) 

Cash Flow Summary (Alt 4A Discharge Option I)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $137,449,127 $137,449,127 $137,449,127
1 $14,800,000 $15,096,000 $14,241,509
2 $14,800,000 $15,397,920 $13,704,094
3 $14,800,000 $15,705,878 $13,186,958
4 $14,800,000 $16,019,996 $12,689,337
5 $14,800,000 $16,340,396 $12,210,494
6 $14,800,000 $16,667,204 $11,749,721
7 $14,800,000 $17,000,548 $11,306,335
8 $14,800,000 $17,340,559 $10,879,681
9 $14,800,000 $17,687,370 $10,469,127
10 $14,800,000 $18,041,117 $10,074,066
11 $14,800,000 $18,401,940 $9,693,912
12 $14,800,000 $18,769,979 $9,328,104
13 $14,800,000 $19,145,378 $8,976,100
14 $14,800,000 $19,528,286 $8,637,380
15 $14,800,000 $19,918,851 $8,311,441
16 $14,800,000 $20,317,228 $7,997,801
17 $14,800,000 $20,723,573 $7,695,998
18 $14,800,000 $21,138,044 $7,405,583
19 $14,800,000 $21,560,805 $7,126,127
20 $14,800,000 $21,992,021 $6,857,216

Total ($US) $137,449,127 $296,000,000 $504,242,222 $339,990,113

            Annual payments of equal present value. ($US) $29,641,888  
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Table F-7.  Alternative 4 Option A Discharge Option II 

Alternative 4A Discharge Option II : Public Law 106-457 (Secondary Treatment Facility in Mexico)

Discharge Option II (Discharge sec. eff. at Punta Bandera)

Year: 2023

Average Flows (mgd): Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=59 ; SBOO=0 ; PCL=25 ; 

                                    RCL=59 ; Pt. Band.=84 

    

Capital Cost $0

Annual O&M5,7 ($US/Year) $5,000,000

59 MGD Facility 
2004 US$1,8

Public Law 106-457 Treatment Plant + Influent Pump Station + Influent Conveyance $107,540,000

Engr/Legal/Admin (12%) $12,904,800

Total Project Costs ($US) $120,444,800

SBIWTP Primary Treatment Facility

Project Cost
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Table F-7.  Alternative 4 Option A Discharge Option II (Cont’d) 

2004 US$

5900 HP Pump Station (59 mgd)4 $14,807,284

RCL pipelines construction (Dia=1.8m) + interconnection to Public Law Treatment Plant2,3 $38,193,849

Engineering, supervision and project administration, 12%2 $6,360,136

US$/year

$5,055,273

RCL pipeline O&M (1% of construction cost) $381,938

$2,600,000

$6,600,000

Total Operating Cost $14,637,211

Total Capital Cost ($US) = $179,806,069

Total Annual O&M ($US) = $19,637,211

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74.

2. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

3. Cost was extracted from Reference 5 Appendix IIIB, Table III-B-3 pipe section 1,2,6,and 7.

4. Cost based on cost equations from Reference 4 Appendix R Section 6.

5. O&M cost reduced to reflect no need for ocean monitoring program.

6. Operating cost includes leasing of land for 20-year period.

7. Does not consider agreements for sharing the use of the outfall with the City of San Diego.

8. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to

    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

Pump Station RCL O&M4

Public Law Treatment Plant6

Pump Station to Public Law Treatment Plant

Annual Operating Cost

Pump Station and Pipeline transport treated secondary eff. to Punta Bandera (RCL)
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Table F-7.  Alternative 4 Option A Discharge Option II (Cont’d) 

Cash Flow Summary (Alt 4A Discharge Option II)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $179,806,069 $179,806,069 $179,806,069
1 $19,637,211 $20,029,955 $18,896,184
2 $19,637,211 $20,430,554 $18,183,121
3 $19,637,211 $20,839,166 $17,496,965
4 $19,637,211 $21,255,949 $16,836,702
5 $19,637,211 $21,681,068 $16,201,355
6 $19,637,211 $22,114,689 $15,589,983
7 $19,637,211 $22,556,983 $15,001,682
8 $19,637,211 $23,008,123 $14,435,581
9 $19,637,211 $23,468,285 $13,890,842
10 $19,637,211 $23,937,651 $13,366,659
11 $19,637,211 $24,416,404 $12,862,257
12 $19,637,211 $24,904,732 $12,376,889
13 $19,637,211 $25,402,826 $11,909,836
14 $19,637,211 $25,910,883 $11,460,409
15 $19,637,211 $26,429,101 $11,027,940
16 $19,637,211 $26,957,683 $10,611,792
17 $19,637,211 $27,496,836 $10,211,347
18 $19,637,211 $28,046,773 $9,826,013
19 $19,637,211 $28,607,709 $9,455,220
20 $19,637,211 $29,179,863 $9,098,419

Total ($US) $179,806,069 $392,744,222 $666,481,300 $448,545,264

            Annual payments of equal present value. ($US) $39,106,221  



 Draft Supplemental EIS 
 Clean Water Act Compliance at the South Bay IWTP 
 

APP-F.DOC 12/16/04 F-21 

Table F-8.  Alternative 4 Option B Discharge Option I 

Alternative 4B Discharge Option I: Public Law Facility (Secondary Treatment in Mexico Only)

Discharge Option I (Sec. eff. Discharged through SBOO)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=0 ; SABWTP=25 ; Public Law=59 ; SBOO=59 ;

                                     PCL=25 ; RCL=0 ; Pt. Band.=25 mgd

           

O&M (Mothballing and security services of plant) $600,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

59 MGD Facility 
escalated to 
2004 price1,3

Public Law 106-457 Treatment Plant + Influent Pump Station + Influent Conveyance $138,729,650

Effluent Conveyance $15,182,435

Engr/Legal/Admin (12%) $18,469,450

Total Project Costs ($US) $172,381,535

Public Law Project Cost

SBIWTP Primary Treatment Facility
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Table F-8.  Alternative 4 Option B Discharge Option I (Cont’d) 

$2,600,000

$8,514,000

Total Capital Cost ($US) = $172,381,535

Total Annual O&M ($US) = $12,314,000

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74.

2. Operating cost of complete primary and secondary plant includes leasing of land for 20-year period.

3. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to

    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

Cash Flow Summary (Alt 4B Discharge Option I)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $172,381,535 $172,381,535 $172,381,535
1 $12,314,000 $12,560,280 $11,849,321
2 $12,314,000 $12,811,486 $11,402,177
3 $12,314,000 $13,067,715 $10,971,906
4 $12,314,000 $13,329,070 $10,557,872
5 $12,314,000 $13,595,651 $10,159,461
6 $12,314,000 $13,867,564 $9,776,085
7 $12,314,000 $14,144,915 $9,407,177
8 $12,314,000 $14,427,814 $9,052,189
9 $12,314,000 $14,716,370 $8,710,597
10 $12,314,000 $15,010,697 $8,381,895
11 $12,314,000 $15,310,911 $8,065,597
12 $12,314,000 $15,617,129 $7,761,235
13 $12,314,000 $15,929,472 $7,468,358
14 $12,314,000 $16,248,061 $7,186,533
15 $12,314,000 $16,573,023 $6,915,343
16 $12,314,000 $16,904,483 $6,654,387
17 $12,314,000 $17,242,573 $6,403,278
18 $12,314,000 $17,587,424 $6,161,645
19 $12,314,000 $17,939,173 $5,929,130
20 $12,314,000 $18,297,956 $5,705,389

Total ($US) $172,381,535 $246,280,000 $477,563,303 $340,901,109

            Annual payments of equal present value. ($US) $29,721,313

Public Law Annual Operating Cost (US$/year)

Pump Station/ Pipelines to Public Law Treatment Plant

Public Law Treatment Plant2
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Table F-9.  Alternative 4 Option B Discharge Option II 

Alternative 4B Discharge Option II (Discharge sec. eff. at Punta Bandera)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=0 ; SABWTP=25 ; Public Law=59 ; SBOO=0 ;

                                     PCL=25 ; RCL=59 ; Pt. Band.=84

           

O&M (Mothballing and security services)7 $600,000

59 MGD Facility 
escalated to 
2004 price1,8

Public Law 106-457 Treatment Plant + Influent Pump Station + Influent Conveyance $138,729,650

Engr/Legal/Admin (12%) $16,647,558

Total Project Costs ($US) $155,377,208

Public Law Project Cost

SBIWTP Primary Treatment Facility
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Table F-9.  Alternative 4 Option B Discharge Option II (Cont’d) 

Cost of 2004

5900 HP Pump Station (59 mgd)5 $14,807,284

RCL pipelines construction (Dia=1.8m) + interconnection to Public Law Treatment Plant3,4 $38,193,849

Engineering, supervision and project administration, 12%3 $6,360,136

$5,055,273

RCL pipeline O&M (1% of construction cost) $381,938

$2,600,000

$8,514,000

Total Capital Cost ($US) = $214,738,477

Total Annual O&M ($US) = $17,151,211

1. Cost based on Bajagua Proposal of Public Law Facility

2. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74.

3. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

4. Cost was extracted from Reference 5 Appendix IIIB, Table III-B-3 pipe section 1,2,6,and 7.

5. Cost based on cost equations from Reference 4 Appendix R Section 6.

6. Operating costs include lease of land for the 20-year period.

7. Does not consider agreements for sharing the use of the outfall with the City of San Diego.

8. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to

    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

Treatment Plant1, 6

Annual Operating Cost (US$/year)

Pump Station and Pipeline transport treated secondary eff. to Punta Band.

Pump Station RCL O&M5

Pump Station/Pipelines to public law treatment plant1
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Table F-9.  Alternative 4 Option B Discharge Option II (Cont’d) 

Cash Flow Summary (Alt 4B Discharge Option II)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $214,738,477 $214,738,477 $214,738,477
1 $17,151,211 $17,494,235 $16,503,996
2 $17,151,211 $17,844,120 $15,881,203
3 $17,151,211 $18,201,002 $15,281,913
4 $17,151,211 $18,565,022 $14,705,237
5 $17,151,211 $18,936,323 $14,150,322
6 $17,151,211 $19,315,049 $13,616,348
7 $17,151,211 $19,701,350 $13,102,523
8 $17,151,211 $20,095,377 $12,608,088
9 $17,151,211 $20,497,285 $12,132,311
10 $17,151,211 $20,907,231 $11,674,488
11 $17,151,211 $21,325,375 $11,233,942
12 $17,151,211 $21,751,883 $10,810,019
13 $17,151,211 $22,186,920 $10,402,094
14 $17,151,211 $22,630,659 $10,009,562
15 $17,151,211 $23,083,272 $9,631,843
16 $17,151,211 $23,544,937 $9,268,377
17 $17,151,211 $24,015,836 $8,918,627
18 $17,151,211 $24,496,153 $8,582,075
19 $17,151,211 $24,986,076 $8,258,223
20 $17,151,211 $25,485,797 $7,946,592

Total ($US) $214,738,477 $343,024,222 $639,802,381 $449,456,261

            Annual payments of equal present value. ($US) $39,185,646  
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Table F-10.  Alternative 4 Option C Discharge Option I 

Alternative 4C Discharge Option I: Bajagua LLC Proposal - Operation of SBIWTP as Advanced
                                                                 Primary Facility, Secondary Treatment in Mexico

Discharge Option I (Sec. eff. Discharged through SBOO)

Year: 2023

Average Flows (mgd): Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=59 ; SBOO=59 ; PCL=25 ; RCL=0 ; 

                                    Pt. Band.=25                                     

           

Capital Cost $0

Annual O&M ($US/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

50 MGD Facility 
(Year 2000 

price)

Scaled to 59 
MGD Facility 
(Year 2000 

price)

59 MGD 
Facility 

escalated to 
2004 price2

Preliminary Expenses $12,100,000 $13,558,775 $15,699,047

Bajagua Treatment Plant $32,360,000 $36,261,320 $41,985,220

Influent Pump Station $3,795,000 $4,252,525 $4,923,792

Influent Conveyance $11,350,000 $12,718,355 $14,725,966

Effluent Conveyance $11,700,000 $13,110,551 $15,180,070

Engr/Legal/Admin $8,500,000 $9,524,760 $11,028,256

Subtotal Direct Costs $79,805,000 $89,426,286 $103,542,351

Interest During Construction $3,611,000 $4,046,342 $4,685,063

Bank Fees $900,000 $1,008,504 $1,167,698

Working Capital $500,000 $560,280 $648,721

Debt Service Reserve $3,900,000 $4,370,184 $5,060,023

Subtotal Indirect Costs $8,911,000 $9,985,310 $11,561,505

Contingency $2,500,000 $2,801,400 $3,243,605

Permits and Fees $2,500,000 $2,801,400 $3,243,605

Developer Fee at 10% $9,372,000 $10,501,888 $12,159,625

Total Project Costs ($US) $103,088,000 $115,516,283 $133,750,690

SBIWTP Primary Treatment Facility

Project Cost1
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Table F-10.  Alternative 4 Option C Discharge Option I (Cont’d) 

50 MGD (Year 
2000 price)

Scaled to 59 
MGD (Year 
2000 price)

Cost escalated 
to 20042,4

Electric Power $741,000 $830,335 $961,404

Operation $61,000 $68,354 $79,144

Maintenance $286,000 $320,480 $371,068

50 MGD (Year 
2000 price)

Scaled to 59 
MGD (Year 
2000 price)

Cost escalated 
to 20042

Electric Power $3,002,000 $3,363,921 $3,894,921

Operation $340,000 $380,990 $441,130

Maintenance $1,337,000 $1,498,189 $1,734,680

Land Lease $1,312,000 $1,470,175 $1,702,244

Total Operating Cost3 $7,079,000 $7,932,444 $9,184,591

Total Capital Cost ($US) = $133,750,690

Total Annual O&M ($US) = $14,784,591

1. Cost based on Reference 3.

2. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

3. Operating costs include lease of land for the 20-year period.

4. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to

    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

Cash Flow Summary (Alt 4C Discharge Option I)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $133,750,690 $133,750,690 $133,750,690
1 $14,784,591 $15,080,283 $14,226,682
2 $14,784,591 $15,381,889 $13,689,826
3 $14,784,591 $15,689,526 $13,173,229
4 $14,784,591 $16,003,317 $12,676,126
5 $14,784,591 $16,323,383 $12,197,782
6 $14,784,591 $16,649,851 $11,737,488
7 $14,784,591 $16,982,848 $11,294,564
8 $14,784,591 $17,322,505 $10,868,354
9 $14,784,591 $17,668,955 $10,458,227

10 $14,784,591 $18,022,334 $10,063,577
11 $14,784,591 $18,382,781 $9,683,820
12 $14,784,591 $18,750,436 $9,318,392
13 $14,784,591 $19,125,445 $8,966,755
14 $14,784,591 $19,507,954 $8,628,387
15 $14,784,591 $19,898,113 $8,302,787
16 $14,784,591 $20,296,075 $7,989,475
17 $14,784,591 $20,701,997 $7,687,985
18 $14,784,591 $21,116,037 $7,397,872
19 $14,784,591 $21,538,358 $7,118,707
20 $14,784,591 $21,969,125 $6,850,077

Total ($US) $133,750,690 $295,691,824 $500,161,904 $336,080,804

            Annual payments of equal present value. ($US) $29,301,057

Bajagua Wastewater Treatment Plant

Annual Operating Cost1

Pump Station/ Pipelines : Bajagua WWTP
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Table F-11.  Alternative 4 Option C Discharge Option II 

Alternative 4C Discharge Option II (Discharge sec. eff. at Punta Bandera)

Year: 2023

Average Flows (mgd): Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=59 ; SBOO=0 ; PCL=25 ; RCL=59 ;

                                    Punta Bandera=84

 

Capital Cost $0

Annual O&M6,8 $5,000,000

50 MGD Facility 
(Year 2000 

price)

Scaled to 59 
MGD Facility 
(Year 2000 

price)

59 MGD 
Facility 

escalated to 
2004 price1,9

Preliminary Expenses $12,100,000 $13,558,775 $15,699,047

Bajagua Treatment Plant $32,360,000 $36,261,320 $41,985,220

Influent Pump Station $3,795,000 $4,252,525 $4,923,792

Influent Conveyance $11,350,000 $12,718,355 $14,725,966

Engr/Legal/Admin $8,500,000 $9,524,760 $11,028,256

Subtotal Direct Costs $68,105,000 $76,315,735 $88,362,280

Interest During Construction $3,611,000 $4,046,342 $4,685,063

Bank Fees $900,000 $1,008,504 $1,167,698

Working Capital $500,000 $560,280 $648,721

Debt Service Reserve $3,900,000 $4,370,184 $5,060,023

Subtotal Indirect Costs $8,911,000 $9,985,310 $11,561,505

Contingency $2,500,000 $2,801,400 $3,243,605

Permits and Fees $2,500,000 $2,801,400 $3,243,605

Developer Fee at 10% $9,372,000 $10,501,888 $12,159,625

Total Project Costs ($US) $91,388,000 $102,405,732 $118,570,620

Project Cost

SBIWTP Primary Treatment Facility
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Table F-11.  Alternative 4 Option C Discharge Option II (Contd) 

2004 US$

5900 HP Pump Station (59 mgd)5 $14,807,284

RCL pipelines construction (Dia=1.8m) + interconnection to Public Law Treatment Plant3,4 $38,193,849

Engineering, supervision and project administration, 12%3 $6,360,136

2004 US$

$5,055,273

RCL pipeline O&M (1% of construction cost) $381,938

50 MGD (Year 
2000 price)

Scaled to 59 
MGD (Year 
2000 price)

Cost escalated 
to 2004 US$1

Electric Power $741,000 $830,335 $961,404

Operation $61,000 $68,354 $79,144

Maintenance $286,000 $320,480 $371,068

50 MGD (Year 
2000 price)

Scaled to 59 
MGD (Year 
2000 price)

Cost escalated 
to 2004 US$2

Electric Power $3,002,000 $3,363,921 $3,894,921

Operation $340,000 $380,990 $441,130

Maintenance $1,337,000 $1,498,189 $1,734,680

Land Lease $1,312,000 $1,470,175 $1,702,244

Total Operating Cost ($US) $7,079,000 $7,932,444 $9,184,591

Total Capital Cost ($US) = $177,931,889

Total Annual O&M ($US) = $19,621,802

1. Cost based on Reference 3.

2. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74.

3. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

4. Cost was extracted from Reference 5 Appendix IIIB, Table III-B-3 pipe section 1,2,6,and 7.

5. Cost based on cost equations from Reference 4 Appendix R Section 6.

6. O&M cost reduced to reflect no need for ocean monitoring program.

7. Operating cost includes leasing 204 acres for 20-year period.

8. Does not consider agreements for sharing the use of the outfall with the City of San Diego.

9. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to

    determine the ratio was calculated using EPA published cost curves for wastewater treatment unit processes.

Pump Station RCL O&M5

Bajagua Wastewater Treatment Plant1, 7

Pump Station/ Pipelines1 to Bajagua WWTP

Annual Operating Cost

Pump Station and Pipeline transport treated secondary eff. to Punta Band.
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Table F-11.  Alternative 4 Option C Discharge Option II (Contd) 

Cash Flow Summary (Alt 4C Discharge Option II)

Inflation Rate = 2 %
Discount Rate = 6 %

Year
Structure and 

Equipment
Operating 

Costs
Total Annual 

Outlays Present Value
0 $177,931,889 $177,931,889 $177,931,889
1 $19,621,802 $20,014,238 $18,881,357
2 $19,621,802 $20,414,523 $18,168,853
3 $19,621,802 $20,822,814 $17,483,236
4 $19,621,802 $21,239,270 $16,823,491
5 $19,621,802 $21,664,055 $16,188,642
6 $19,621,802 $22,097,336 $15,577,750
7 $19,621,802 $22,539,283 $14,989,911
8 $19,621,802 $22,990,069 $14,424,254
9 $19,621,802 $23,449,870 $13,879,942
10 $19,621,802 $23,918,867 $13,356,171
11 $19,621,802 $24,397,245 $12,852,164
12 $19,621,802 $24,885,190 $12,367,177
13 $19,621,802 $25,382,894 $11,900,491
14 $19,621,802 $25,890,551 $11,451,416
15 $19,621,802 $26,408,362 $11,019,287
16 $19,621,802 $26,936,530 $10,603,465
17 $19,621,802 $27,475,260 $10,203,334
18 $19,621,802 $28,024,765 $9,818,303
19 $19,621,802 $28,585,261 $9,447,801
20 $19,621,802 $29,156,966 $9,091,280

Total ($US) $177,931,889 $392,436,046 $664,225,239 $446,460,212

            Annual payments of equal present value. ($US) $38,924,437  
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Table F-12.  Alternative 5 Option A 

Alternative 5 Option A: Completely Mixed Aeration (CMA) Ponds at SBIWTP

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=25 ; Punta Bandera=59 ; PCL=25 ; RCL=34

          
SBIWTP Primary Treatment Facility

Capital Cost1 $0

Annual O&M2 ($US/Year) $4,242,223

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000
1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
2. The O&M cost has been reduced to account for doing primary treatment instead of advanced primary treatment, see Reference 1.

RCL Improvement Cost

3500 HP Pump Station (34 mgd)1(2004 US$) $9,504,147

Pipelines construction2 (Dia=1.4m) (2004 US$) $23,650,660

Engineering, supervision and project administration, 12% (2004 US$) $3,978,577

Pump Station O&M1 (US$/year) $3,057,715

Pipelines O&M at 1% of capital cost (US$/year) $236,507

1. Cost based on cost equations from Reference 4 Appendix R Section 6.

2. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

Capital Cost of 25 MGD Modified CMA Pond System1,2,7 (Secondary Treatment)

Item Structure3 Equipment4 Subtotal
Engineering Legal & 

Admin. 25% Total Capital Cost
Total Capital Cost 

escalated to 2004 US$6

Ponds $11,081,000 $3,171,000 $14,252,000 $3,563,000 $17,815,000 $21,986,628

Distribution Structures $121,000 $74,000 $195,000 $49,000 $244,000 $301,136

Pump Stations $139,000 $127,000 $266,000 $66,000 $332,000 $409,742

Control Building5 $323,000 $2,284,000 $2,607,000 $652,000 $3,259,000 $4,022,140

TOTALS ($US) $11,664,000 $5,656,000 $17,320,000 $4,330,000 $21,650,000 $26,719,646
Notes:
1. Construction costs from Reference 1 adjusted to the ENR Construction Cost Index for Los Angeles for August 1997 of 6631.
2. Construction costs include "Contractors Operations Costs", taxes, and contractor's profits. "Contractors Operation costs" include
     bonds, permits, insurance, mobilization, staffing, running the project, coordination, temporary facilities, etc
3. Structure includes grading, concrete, site civil and mechanical such as piping
4. Equipment includes metals, finishes, wood and plastics, equipment, instrumentation and control I &C and electrical.
5. Control Building includes emergency generator standby power
6. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74
7. Costs for land included for pond system.

Annual Operating Costs for Secondary Train1,2,3

Alternative
Secondary 
Treatment 4 Equalization Basin Solids Treatment5,6 Total Operating Cost

Total O&M Cost 
escalated to 2004 US$7

Alternative 5A $1,521,000 $0 $2,020,000 $3,541,000 $4,370,174
Notes:
1. All operating costs from Reference 1 are relative to August 1997.
2. The cost of power is estimated at $0.10/kWh
3. Labor is estimated at an average rate of $61,060 per year including salary burden for 2080 annual hours of work.
4. Includes all costs of secondary treatment including thickening of waste activated sludge and the annualized cost of sludge removal from ponds.
5. Includes the cost of sludge thickening, dewatering, and treatment using lime stabilization, but does not include the cost of thickening of waste activated 
    sludge  or the cost of sludge removal from ponds.
6. Does not include the cost of sludge disposal in Mexico
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74

Cost escalated to 2004 
US$

Total Capital Cost ($US) = $63,853,029.46

Total Annual O&M ($US) = $12,506,618.77  
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Table F-12.  Alternative 5 Option A (Cont’d) 

Cash Flow Summary (Alt 5A)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs Total Annual Outlays Present Value
0 $63,853,029 $63,853,029 $63,853,029
1 $12,506,619 $12,756,751 $12,034,671
2 $12,506,619 $13,011,886 $11,580,532
3 $12,506,619 $13,272,124 $11,143,531
4 $12,506,619 $13,537,566 $10,723,021
5 $12,506,619 $13,808,318 $10,318,378
6 $12,506,619 $14,084,484 $9,929,005
7 $12,506,619 $14,366,174 $9,554,326
8 $12,506,619 $14,653,497 $9,193,785
9 $12,506,619 $14,946,567 $8,846,850
10 $12,506,619 $15,245,498 $8,513,007
11 $12,506,619 $15,550,408 $8,191,761
12 $12,506,619 $15,861,417 $7,882,638
13 $12,506,619 $16,178,645 $7,585,180
14 $12,506,619 $16,502,218 $7,298,947
15 $12,506,619 $16,832,262 $7,023,515
16 $12,506,619 $17,168,907 $6,758,477
17 $12,506,619 $17,512,286 $6,503,440
18 $12,506,619 $17,862,531 $6,258,027
19 $12,506,619 $18,219,782 $6,021,875
20 $12,506,619 $18,584,178 $5,794,634

Total ($US) $63,853,029 $250,132,375 $373,808,530 $235,008,630  
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Table F-13.  Alternative 5 Option B-1 

Alternative 5B-1: Activated Sludge Secondary Treatment at SBIWTP (with Equalization Tank)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=25 ; Punta Bandera=59 ; PCL=25 ; RCL=34

SBIWTP Primary Treatment Facility

Capital Cost1 $0

Annual O&M2 $5,000,000

NPDES Permit and Oceanographic Monitoring (2004 $US) $600,000
1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
2. Do not reduce O&M cost since advanced primary treatment will continue per Reference 1.

RCL Improvement Cost

3500 HP Pump Station (34 mgd)1(2004 US$) $9,504,147

Pipelines construction2 (Dia=1.4m) (2004 US$) $23,650,660

Engineering, supervision and project administration, 12% (2004 US$) $3,978,577

Pump Station O&M1 (US$/year) $3,057,715

Pipelines O&M at 1% of capital cost (US$/year) $236,507

1. Cost based on cost equations from Reference 4 Appendix R Section 6.

2. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

Capital Cost of 25-mgd Peak Flow Activated Sludge Facilities1,2,8 (Secondary Treatment)

Item Structure3 Equipment4 Subtotal
Engineering Legal & 

Admin. 25% Total Capital Cost
Total Capital Cost 

escalated to 2004 US$7

Activated Sludges5 $17,559,000 $9,046,000 $26,605,000 $6,651,000 $33,256,000 $41,043,351

Secondary Sedimentation $9,905,000 $6,071,000 $15,975,000 $3,994,000 $19,969,000 $24,645,016

Dissolved Air Flotation $1,075,000 $879,000 $1,954,000 $488,000 $2,442,000 $3,013,828

Sludge Storage $1,245,000 $438,000 $1,684,000 $421,000 $2,105,000 $2,597,915

Standby Power $222,000 $787,000 $1,009,000 $252,000 $1,261,000 $1,556,281

Support Facilities6 $4,857,000 $994,000 $5,851,000 $1,463,000 $7,314,000 $9,026,674

Equalization Facilities $3,125,000 $439,000 $3,564,000 $891,000 $4,455,000 $5,498,200

TOTALS ($US) $37,988,000 $18,654,000 $56,642,000 $14,160,000 $70,802,000 $87,381,264
Notes:
1. Construction costs from Reference 1 adjusted to the ENR Construction Cost Index for Los Angeles for August 1997 of 6631.
2. Construction costs include "Contractors Operations Costs", taxes, and contractor's profits. "Contractors Operation costs" include
     bonds, permits, insurance, mobilization, staffing, running the project, coordination, temporary facilities, etc
3. Structure includes grading, concrete, site civil and mechanical such as piping
4. Equipment includes metals, finishes, wood and plastics, equipment, instrumentation and control I &C and electrical.
5. Activated sludge includes activated sludge tanks with anoxic selectors and a blower facility with 4 blowers.
6. Support facilities include extension of yard piping, power and site work related to the construction of the proposed facilities
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74
8. Cost for land not included since plant would be constructed on land already owned and part of the SBIWTP site.

Annual Operating Costs for Secondary Train1,2,3

Alternative
Secondary 
Treatment4 Equalization Basin Solids Treatment5,6 Total Operating Cost

Total O&M Cost escalated 
to 2004 US$7

Alternative 5B-1 $2,466,000 $33,000 $2,817,000 $5,316,000 $6,560,815
Notes:
1. All operating costs from Reference 1 are relative to August 1997.
2. The cost of power is estimated at $0.10/kWh
3. Labor is estimated at an average rate of $61,060 per year including salary burden for 2080 annual hours of work.
4. Includes all costs of secondary treatment including thickening of waste activated sludge and the annualized cost of sludge removal from ponds.
5. Includes the cost of sludge thickening, dewatering, and treatment using lime stabilization, but does not include the cost of thickening of waste activated 
    sludge or the cost of sludge removal from ponds.
6. Does not include the cost of sludge disposal in Mexico
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74  
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Table F-13.  Alternative 5 Option B-1 (Cont’d) 

Cost escalated to 2004 US$

Total Capital Cost ($US) = $124,514,647

Total Annual O&M ($US) = $15,455,036

Cash Flow Summary  (Alt 5B-2)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs Total Annual Outlays Present Value
0 $124,514,647 $124,514,647 $124,514,647
1 $15,455,036 $15,764,137 $14,871,827
2 $15,455,036 $16,079,419 $14,310,626
3 $15,455,036 $16,401,008 $13,770,602
4 $15,455,036 $16,729,028 $13,250,957
5 $15,455,036 $17,063,609 $12,750,921
6 $15,455,036 $17,404,881 $12,269,754
7 $15,455,036 $17,752,978 $11,806,745
8 $15,455,036 $18,108,038 $11,361,207
9 $15,455,036 $18,470,199 $10,932,482
10 $15,455,036 $18,839,603 $10,519,936
11 $15,455,036 $19,216,395 $10,122,957
12 $15,455,036 $19,600,723 $9,740,959
13 $15,455,036 $19,992,737 $9,373,375
14 $15,455,036 $20,392,592 $9,019,663
15 $15,455,036 $20,800,444 $8,679,298
16 $15,455,036 $21,216,453 $8,351,778
17 $15,455,036 $21,640,782 $8,036,616
18 $15,455,036 $22,073,597 $7,733,348
19 $15,455,036 $22,515,069 $7,441,523
20 $15,455,036 $22,965,371 $7,160,711

Total ($US) $124,514,647 $309,100,721 $507,541,708 $336,019,933  
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Table F-14.  Alternative 5 Option B-2 

Alternative 5B-2: Activated Sludge Secondary Treatment at SBIWTP (with Expanded Secondary Train)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; SBOO=25 ; Punta Bandera=59 ; PCL=25 ; RCL=34

SBIWTP Primary Treatment Facility

Capital Cost1 $0

Annual O&M2 $5,000,000

NPDES Permit and Oceanographic Monitoring (2004 $US) $600,000
1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
2. Do not reduce O&M cost since advanced primary treatment will continue per Reference 1.

RCL Improvement Cost

3500 HP Pump Station (34 mgd)1(2004 US$) $9,504,147

Pipelines construction2 (Dia=1.4m) (2004 US$) $23,650,660

Engineering, supervision and project administration, 12% (2004 US$) $3,978,577

Pump Station O&M1 (US$/year) $3,057,715

Pipelines O&M at 1% of capital cost (US$/year) $236,507

1. Cost based on cost equations from Reference 4 Appendix R Section 6.

2. Cost based on Reference 5 Appendix IIIB, Table III-B-3 with adjustment to account for difference in diameter.

Capital Cost of 25-mgd Peak Flow Activated Sludge Facilities1,2,8 (Secondary Treatment)

Item Structure3 Equipment4 Subtotal
Engineering Legal & 

Admin. 25% Total Capital Cost
Total Capital Cost 

escalated to 2004 US$7

Activated Sludges5 $17,991,000 $9,269,000 $27,260,000 $6,815,000 $34,075,000 $42,054,131

Secondary Sedimentation $13,430,000 $8,231,000 $21,661,000 $5,415,000 $27,076,000 $33,416,218

Dissolved Air Flotation $1,075,000 $879,000 $1,954,000 $488,000 $2,442,000 $3,013,828

Sludge Storage $1,246,000 $438,000 $1,684,000 $421,000 $2,105,000 $2,597,915

Standby Power $296,000 $1,050,000 $1,346,000 $337,000 $1,683,000 $2,077,098

Support Facilities6 $5,540,000 $1,135,000 $6,675,000 $1,669,000 $8,344,000 $10,297,863

Additional Land -- -- -- -- $550,000 $678,790

Hazardous Waste 
Remediaton -- -- -- -- $226,000 $278,921

TOTALS ($US) $39,578,000 $21,002,000 $60,580,000 $15,145,000 $76,501,000 $94,414,763
Notes:
1. Construction costs from Reference 1 adjusted to the ENR Construction Cost Index for Los Angeles for August 1997 of 6631.
2. Construction costs include "Contractors Operations Costs", taxes, and contractor's profits. "Contractors Operation costs" include
     bonds, permits, insurance, mobilization, staffing, running the project, coordination, temporary facilities, etc
3. Structure includes grading, concrete, site civil and mechanical such as piping
4. Equipment includes metals, finishes, wood and plastics, equipment, instrumentation and control I &C and electrical.
5. Activated sludge includes activated sludge tanks with anoxic selectors and a blower facility with 4 blowers.
6. Support facilities include extension of yard piping, power and site work related to the construction of the proposed facilities
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74
8. Cost for land not included since plant would be constructed on land already owned and part of the SBIWTP site.  
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Table F-14.  Alternative 5 Option B-2 (Cont’d) 
Annual Operating Costs for Secondary Train1,2,3

Alternative
Secondary 
Treatment4 Equalization Basin Solids Treatment5,6 Total Operating Cost

Total O&M Cost escalated 
to 2004 US$7

Alternative 5B-2 $2,529,000 $0 $2,817,000 $5,346,000 $6,597,840
Notes:
1. All operating costs from Reference 1 are relative to August 1997.
2. The cost of power is estimated at $0.10/kWh
3. Labor is estimated at an average rate of $61,060 per year including salary burden for 2080 annual hours of work.
4. Includes all costs of secondary treatment including thickening of waste activated sludge and the annualized cost of sludge removal from ponds.
5. Includes the cost of sludge thickening, dewatering, and treatment using lime stabilization, but does not include the cost of thickening of waste activated 
    sludge or the cost of sludge removal from ponds.
6. Does not include the cost of sludge disposal in Mexico
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74

Cost escalated to 2004 US$

Total Capital Cost ($US) = $131,548,147

Total Annual O&M ($US) = $15,492,061

Cash Flow Summary  (Alt 5B-2)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs Total Annual Outlays Present Value
0 $131,548,147 $131,548,147 $131,548,147
1 $15,492,061 $15,801,902 $14,907,455
2 $15,492,061 $16,117,940 $14,344,909
3 $15,492,061 $16,440,299 $13,803,592
4 $15,492,061 $16,769,105 $13,282,702
5 $15,492,061 $17,104,487 $12,781,468
6 $15,492,061 $17,446,577 $12,299,148
7 $15,492,061 $17,795,508 $11,835,029
8 $15,492,061 $18,151,419 $11,388,425
9 $15,492,061 $18,514,447 $10,958,673
10 $15,492,061 $18,884,736 $10,545,138
11 $15,492,061 $19,262,431 $10,147,208
12 $15,492,061 $19,647,679 $9,764,295
13 $15,492,061 $20,040,633 $9,395,831
14 $15,492,061 $20,441,445 $9,041,271
15 $15,492,061 $20,850,274 $8,700,091
16 $15,492,061 $21,267,280 $8,371,786
17 $15,492,061 $21,692,625 $8,055,869
18 $15,492,061 $22,126,478 $7,751,874
19 $15,492,061 $22,569,007 $7,459,351
20 $15,492,061 $23,020,388 $7,177,866

Total ($US) $131,548,147 $309,841,219 $515,492,807 $343,560,126
 



 Draft Supplemental EIS 
 Clean Water Act Compliance at the South Bay IWTP 
 

APP-F.DOC 12/16/04 F-37 

Table F-15.  Alternative 6 Option A 

Alternative 6A: Secondary Treatment in the United States and in Mexico

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=34 ; SBOO=59 ; PCL=25 ; Punta Bandera=25

           

US Facilities (CMA Pond)
SBIWTP Primary Treatment Facility

Capital Cost1 (2004 $US) $0

Annual O&M2 ($US/Year) $4,242,223

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000

1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.

2. The O&M cost has been reduced to account for doing primary treatment instead of advanced primary treatment, see Reference 1.

Capital Cost of 25 MGD Modified CMA Pond System1,2,7 (Secondary Treatment in US)

Item Structure3 Equipment4 Subtotal
Engineering Legal 

& Admin. 25% Total Capital Cost
Total Capital Cost 

escalated to 2004 US$6

Ponds $11,081,000 $3,171,000 $14,252,000 $3,563,000 $17,815,000 $21,986,628

Distribution Structures $121,000 $74,000 $195,000 $49,000 $244,000 $301,136

Pump Stations $139,000 $127,000 $266,000 $66,000 $332,000 $409,742

Control Building5 $323,000 $2,284,000 $2,607,000 $652,000 $3,259,000 $4,022,140

TOTALS ($US) $11,664,000 $5,656,000 $17,320,000 $4,330,000 $21,650,000 $26,719,646

Notes:
1. Construction costs from Reference 1 adjusted to the ENR Construction Cost Index for Los Angeles for August 1997 of 6631.
2. Construction costs include "Contractors Operations Costs", taxes, and contractor's profits. "Contractors Operation costs" include
     bonds, permits, insurance, mobilization, staffing, running the project, coordination, temporary facilities, etc
3. Structure includes grading, concrete, site civil and mechanical such as piping
4. Equipment includes metals, finishes, wood and plastics, equipment, instrumentation and control I &C and electrical.
5. Control Building includes emergency generator standby power
6. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74
7. Costs for land included for pond system.

Annual Operating Costs for Secondary Train1,2,3

Alternative
Secondary 
Treatment 4 Equalization Basin

Solids 
Treatment5,6 Total Operating Cost

Total O&M Cost 
escalated to 2004 US$7

O&M for secondary CMA $1,521,000 $0 $2,020,000 $3,541,000 $4,370,174

Notes:
1. All operating from Reference 1 costs are relative to August 1997.
2. The cost of power is estimated at $0.10/kWh
3. Labor is estimated at an average rate of $61,060 per year including salary burden for 2080 annual hours of work.
4. Includes all costs of secondary treatment including thickening of waste activated sludge and the annualized cost of sludge removal from ponds.
5. Includes the cost of sludge thickening, dewatering, and treatment using lime stabilization, but does not include the cost of thickening of waste activated 
    sludge or the cost of sludge removal from ponds.
6. Does not include the cost of sludge disposal in Mexico
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74

Total Capital Cost ($US) in US = $26,719,645.75

Total Annual O&M ($US) in US = $9,212,397.37  
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Table F-15.  Alternative 6 Option A (Cont’d) 

Mexico Facilities

34 MGD Facility Scaled 
down from Alt 4A1,2

Public Law Treatment Plant $46,932,581
Influent Pump Station $5,503,991
Influent Conveyance $16,461,212
Effluent Conveyance $16,968,825
Engr/Legal/Admin $10,303,993

Total Project Costs in Mexico $96,170,602

$1,842,826

4,600,000

Total Operating Cost 6,442,826

Total Capital Cost ($US) in Mexico = $96,170,602

Total Annual O&M ($US) in Mexico = $6,442,826

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

2. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to determine the ratio was calculated

    using EPA published cost curves for wastewater treatment unit processes.

Escalated to 2004 US$1

Total Capital Cost of Alternative 6 ($US) $122,890,248

Total Annual Cost of Alternative 6 ($US) $15,655,223

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

Cash Flow Summary  (Alt 6)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs Total Annual Outlays Present Value
0 $122,890,248 $122,890,248 $122,890,248
1 $15,655,223 $15,968,328 $15,064,460
2 $15,655,223 $16,287,694 $14,495,990
3 $15,655,223 $16,613,448 $13,948,972
4 $15,655,223 $16,945,717 $13,422,595
5 $15,655,223 $17,284,632 $12,916,082
6 $15,655,223 $17,630,324 $12,428,683
7 $15,655,223 $17,982,931 $11,959,676
8 $15,655,223 $18,342,589 $11,508,367
9 $15,655,223 $18,709,441 $11,074,089
10 $15,655,223 $19,083,630 $10,656,199
11 $15,655,223 $19,465,303 $10,254,079
12 $15,655,223 $19,854,609 $9,867,132
13 $15,655,223 $20,251,701 $9,494,788
14 $15,655,223 $20,656,735 $9,136,494
15 $15,655,223 $21,069,869 $8,791,720
16 $15,655,223 $21,491,267 $8,459,957
17 $15,655,223 $21,921,092 $8,140,714
18 $15,655,223 $22,359,514 $7,833,517
19 $15,655,223 $22,806,704 $7,537,913
20 $15,655,223 $23,262,838 $7,253,463

Total ($US) $122,890,248 $313,104,467 $510,878,614 $337,135,138

Public Law Treatment Plant

Project Cost

Pump Station/ Pipelines to Public Law Treatment Plant (34mgd)

Annual Operating Cost (US$/year)
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Table F-16.  Alternative 6 Option B 

Alternative 6B: Secondary Treatment in the United States and in Mexico (Based on 25 MGD Peak plus Equalization Tank)

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=25 ; SABWTP=25 ; Public Law=34 ; SBOO=59 ; PCL=25 ; Punta Bandera=25

           

US Facilities (Activated Sludge)
SBIWTP Primary Treatment Facility

Capital Cost1 (2004 $US) $0

Annual O&M2 ($US/Year) $5,000,000

NPDES Permit and Oceanographic Monitoring ($US/Year) $600,000
1. No capital costs are included for the SBIWTP and SBOO since they are existing and significant modification is not required.
2. Do not reduce O&M cost since advanced primary treatment will continue per Reference 1.

Capital Cost of 25-mgd Secondary Activated Sludge Facilities in US1,2,8

Item Structure3 Equipment4 Subtotal
Engineering Legal 

& Admin. 25% Total Capital Cost
Total Capital Cost 

escalated to 2004 US$7

Activated Sludges5 $17,559,000 $9,046,000 $26,605,000 $6,651,000 $33,256,000 $41,043,351

Secondary Sedimentation $9,905,000 $6,071,000 $15,975,000 $3,994,000 $19,969,000 $24,645,016

Dissolved Air Flotation $1,075,000 $879,000 $1,954,000 $488,000 $2,442,000 $3,013,828

Sludge Storage $1,245,000 $438,000 $1,684,000 $421,000 $2,105,000 $2,597,915

Standby Power $222,000 $787,000 $1,009,000 $252,000 $1,261,000 $1,556,281

Support Facilities6 $4,857,000 $994,000 $5,851,000 $1,463,000 $7,314,000 $9,026,674

Equalization Facilities $3,125,000 $439,000 $3,564,000 $891,000 $4,455,000 $5,498,200

TOTALS ($US) $37,988,000 $18,654,000 $56,642,000 $14,160,000 $70,802,000 $87,381,264
Notes:
1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for August 1997 of 6631.
2. Construction costs include "Contractors Operations Costs", taxes, and contractor's profits. "Contractors Operation costs" include
     bonds, permits, insurance, mobilization, staffing, running the project, coordination, temporary facilities, etc
3. Structure includes grading, concrete, site civil and mechanical such as piping
4. Equipment includes metals, finishes, wood and plastics, equipment, instrumentation and control I &C and electrical.
5. Activated sludge includes activated sludge tanks with anoxic selectors and a blower facility with 4 blowers.
6. Support facilities include extension of yard piping, power and site work related to the construction of the proposed facilities
7. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74
8. Cost for land not included since plant would be constructed on land already owned and part of the SBIWTP site.

Annual Operating Costs for Secondary Train1,2,3

Secondary 
Treatment 5 Equalization Basin

Solids Treatment 
6,7 Total Operating Cost

Total Operating Cost 
escalated to 2004 US$8

O&M for secondary activated sludge ($US) $2,466,000 $33,000 $2,817,000 $5,316,000 $6,560,815
Notes:
1. All operating costs are relative to August 1997.
2. The cost of power is estimated at $0.10/kWh
3. Labor is estimated at an average rate of $61,060 per year including salary burden for 2080 annual hours of work.
4. Not Used
5. Includes all costs of secondary treatment including thickening of waste activated sludge and the annualized cost of sludge removal from ponds.
6. Includes the cost of sludge thickening, dewatering, and treatment using lime stabilization, but does not include the cost of thickening of waste activated 
    sludge or the cost of sludge removal from ponds.
7. Does not include the cost of sludge disposal in Mexico
8. Total capital cost adjusted to the ENR Construction Cost Index for Los Angeles for November 2004 of 8183.74

Total Capital Cost ($US) in USA = $87,381,264

Total Annual O&M ($US) in USA = $12,160,815  
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Table F-16.  Alternative 6 Option B (Cont’d) 

Mexico Facilities

34 MGD Facility Scaled 
down from Alt 4A1,2

Public Law Treatment Plant $46,932,581
Influent Pump Station $5,503,991
Influent Conveyance $16,461,212
Effluent Conveyance $16,968,825
Engr/Legal/Admin $10,303,993

Total Project Costs in Mexico $96,170,602

$1,842,826

4,600,000

Total Operating Cost 6,442,826

Total Capital Cost ($US) in Mexico = $96,170,602

Total Annual O&M ($US) in Mexico = $6,442,826

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

2. Cost scaled using a ratio of costs for equivalent plants sized for each of the design flows.  The cost for each plant used to determine the ratio was calculated

    using EPA published cost curves for wastewater treatment unit processes.

Escalated to 2004 US$1

Total Capital Cost of Alternative 6 ($US) $183,551,866

Total Annual Cost of Alternative 6 ($US) $18,603,641

1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

Cash Flow Summary  (Alt 6)

Inflation Rate = 2 %

Discount Rate = 6 %

Year
Structure and 

Equipment Operating Costs Total Annual Outlays Present Value
0 $183,551,866 $183,551,866 $183,551,866
1 $18,603,641 $18,975,713 $17,901,616
2 $18,603,641 $19,355,228 $17,226,084
3 $18,603,641 $19,742,332 $16,576,043
4 $18,603,641 $20,137,179 $15,950,532
5 $18,603,641 $20,539,922 $15,348,625
6 $18,603,641 $20,950,721 $14,769,432
7 $18,603,641 $21,369,735 $14,212,095
8 $18,603,641 $21,797,130 $13,675,789
9 $18,603,641 $22,233,073 $13,159,722
10 $18,603,641 $22,677,734 $12,663,128
11 $18,603,641 $23,131,289 $12,185,274
12 $18,603,641 $23,593,915 $11,725,453
13 $18,603,641 $24,065,793 $11,282,983
14 $18,603,641 $24,547,109 $10,857,210
15 $18,603,641 $25,038,051 $10,447,504
16 $18,603,641 $25,538,812 $10,053,258
17 $18,603,641 $26,049,588 $9,673,890
18 $18,603,641 $26,570,580 $9,308,838
19 $18,603,641 $27,101,992 $8,957,561
20 $18,603,641 $27,644,031 $8,619,540

Total ($US) $183,551,866 $372,072,813 $644,611,793 $438,146,441

Public Law Treatment Plant

Project Cost

Pump Station/ Pipelines to Public Law Treatment Plant (34mgd)

Annual Operating Cost (US$/year)
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Table F-17.  Alternative 7 

Alternative 7: SBIWTP Closure/Shutdown

Year: 2023

Average Flows (mgd) : Total=84 ; SBIWTP=0 ; SABWTP=25 ; PCL=25 ; RCL=59 ; SBOO=0 ; Pt. Band.=84

$600,000
1. Does not consider agreements for sharing the use of the outfall with the City of San Diego.

5900 HP Pump Station (59 mgd)2 $14,807,284

RCL pipelines construction1 (Dia=1.8m) $25,959,991

Engineering, supervision and project administration, 12% $4,892,073

$5,055,273

Pipelines O&M at 1% of capital cost (US$/year) $259,600

Total Capital Cost ($US) = $45,659,348

Total Annual O&M ($US) = $5,914,873
1. Construction costs adjusted to the ENR Construction Cost Index for Los Angeles for Nov. 2004 of 8183.74

Cash Flow Summary  (Alt 7)
Inflation Rate = 2 %
Discount Rate = 6 %

Year

Structure 
and 

Equipment Operating Costs
Total Annual 

Outlays Present Value
0 $45,659,348 $45,659,348 $45,659,348
1 $5,914,873 $6,033,170 $5,691,670
2 $5,914,873 $6,153,833 $5,476,890
3 $5,914,873 $6,276,910 $5,270,215
4 $5,914,873 $6,402,448 $5,071,339
5 $5,914,873 $6,530,497 $4,879,967
6 $5,914,873 $6,661,107 $4,695,818
7 $5,914,873 $6,794,329 $4,518,617
8 $5,914,873 $6,930,216 $4,348,103
9 $5,914,873 $7,068,820 $4,184,024
10 $5,914,873 $7,210,197 $4,026,136
11 $5,914,873 $7,354,401 $3,874,206
12 $5,914,873 $7,501,489 $3,728,010
13 $5,914,873 $7,651,518 $3,587,330
14 $5,914,873 $7,804,549 $3,451,959
15 $5,914,873 $7,960,640 $3,321,697
16 $5,914,873 $8,119,852 $3,196,350
17 $5,914,873 $8,282,249 $3,075,733
18 $5,914,873 $8,447,894 $2,959,667
19 $5,914,873 $8,616,852 $2,847,982
20 $5,914,873 $8,789,189 $2,740,511

Total ($US) $45,659,348 $118,297,450 $192,249,510 $126,605,572

RCL Improvement Cost

Pump Station O&M2

SBIWTP Primary Treatment Facility

O&M (Mothballing and security services of plant)1
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CLERK, U.S. DISTRICT COURT

I. SOUTHERN DISTRICT OF CAFORNIA
DEPU

IN THE UNITED STATES DISTRICT COURT

FOR THE SOUTHERN DISTRICT OF CALIFORNA

Case No. 01-CV-0270-BTM(JFS)

ORDER SETTING COMPLIACE
SCHEDULE

PEOPLE OF THE STATE OF CALIFORN, Ex
ReI. THE REGIONAL WATER QUALITY
CONTROL BOAR , SAN DIEGO REGION

Plaintiff

ARTURO DUR, an individual in his capacity
as Commissioner of the INTERNATIONAL
BOUNARY AN WATER COMMISSION
UNTED STATES SECTION et a!.

Defendants.

On December 5 , 2003 , ths Cour granted Plaintiff Californa Regional Water Quality Control

20 Board, San Diego Region s ("Regional Board") Motion For Sumar Judgment re: liability of

21 Defendant International Boundar and Water Commssion, United States Section ("USIBWG") in

22 the above referenced action. The Cour found Plaintiffhad established liability against the USIBWC

23 under the Federal Water Pollution Control Act ("Clean Water Act"), and the Californa Porter-

24 Cologne Water Quality Control Act ("Porter-Cologne Act") based upon USIBWC' s ongoing

25 discharges from the International Wastewater Treatment Plant ("IWTP") through the South Bay

26 Ocean Outfall. The Cour found that USIBWC' s discharges violate, and wil continue to violate

27 effuent limitations based on secondar treatment requirements, and for acute and chronic toxicity,

28 contained in waste discharge requirements for the IWTP , Order No. 96- , as amended (National

ORDER SETTING COMPLIANCE SCHEDULE Case No. Ol-CY-0270BTM(JFS)



Pollutant Discharge Elimination System Permt No. CA 0108928( ("Order No. 96-50") issued by

the Regional Board.

The paries have submitted a statement of stipulated facts that includes a statement that

presently, advanced primar treatment of sewage from Mexico at the IWTP provides substantial

mitigation ofthe previous uncontrolled discharges of raw, untreated sewage to waters ofthe United

. 6 States. Any action by the Cour at this time that would require USIBWC to discontinue the existing

level of advanced primar treatment at the IWTP would be detrmental to public health, water

quality, and the environment despite the fact that USIBWC will continue to violate effuent limts

based on secondar treatment and effuent limits for toxicity until USIBWC provides secondar

10 treatment or takes alternative measures to avoid violation of Order No. 96-50. Therefore, this Cour

11 finds that it is in the interest of the public health, water quality, and environment of the state of

12 Californa to establish a schedule by which USIBWC can come into compliance with the effuent

13 limitations contained in Order No. 96-50.

Accordingly, it is ORDERED that:

Plaintiff is entitled to an injunction under both federal and state law compelling

16 USIBWC to comply with the effluent standards and limitations based on secondar treatment and

17 relating to acute and chronic toxicity contained in Order No. 96-50.

USIBWC shall achieve full compliance with all effuent standards and limtations

19 contained in Order No. 96-50 not later than September 30 2008. USIBWC shall achieve compliance

20 by providing secondar treatment of its effuent, or otherwise meeting the requirements contained

21 in Order No. 96-50.

USIBWC shall publish the Draft Supplemental Environmental Impact Statement

23 ("SEIS") for Clean Water ActCompliance for the IWP not later than December 31 2004, and shall

24 publish the Final SEIS not later than August 1 , 2005.

USIBWC shall issue a Record of Decision not later than October 1 , 2005 defing

26 the project(s), and identifyng one or more feasible alternative projects, that USIBWC shall

27 implement to achieve compliance with the effuent standards and limitations in Order No. 96-50.

28 III
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USIBWC shall, on or before October 15 2005 , generate a "Critical Path Schedule

for its project(s) utilizing Critical Path Management Method ("CPMM") softare to defie, track

and report the design and constrction phases of the project(s) selected in the Record of Decision

to achieve compliance. The Critical Path Schedule for the project(s) shall include a listing and

description of design and constrction tasks that are required to constrct, operate and manage the

selected project(s) to completion on a day-to-day basis. Each task shall be described and assigned

7 a duration in days , an early star and la e star date, an early finish and late finish date, and shall be

depicted in a graphic logic network representation to clearly show the tasks ' relationships to the

overall project and the Critical Path Schedule for completion ofthe project. A suffcient number of

10 tasks shall be included in the listing to ensure that the current status of the overall proj ect( s) shall be

11 clearly depicted on a daily basis, so that interested persons can determine whether the project is

12 ahead of, or behind, schedule, and the reasons for any deviations from the Critical Path Schedule.

The Critical Path Schedule shall be kept up to date at least daily to ensure that it reflects the

14 projected early and late star and finish dates for all tasks and for the project(s) accurately.

(a) The Critical Path Schedule shall include the following deadlines:

Award contract(s) for design and constrction of facilities and notice

17 to proceed with constrction of facilities not later than December 19, 2005.

11. Intiate design phase, if necessar, not later than December 19, 2005.

11. Commence constrction phase of proj ect( s) not later than September

20 15 2006.

IV. Complete constrction phase ofproject(s) not later than August 24

22 2008.

Achieve full compliance with applicable effuent standards and

24 limitations not later than September 30, 2008.

USIBWC shall submit the Critical Path Schedule to the Cour for puroses of

26 reviewing the schedule s reasonableness.

If the Critical Path Schedule developed by USIBWC reveals that USIBWC can

28 accomplish the tasks set forth in paragraph 5 above materially sooner than the deadlines delineated
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the Regional Board may ask the Cour to exercise its discretion to impose earlier deadlines.

As soon as the Critical Path Schedule is established and until the selected project(s)

islare completed, USIBWC shall provide to the Regional Board and the Cour internet-web-based

4 real-time access to the Critical Path Schedule and all CPMM information developed or relied upon

5 by USIBWC.

USIBWC shall rely on the CPMM to direct and manage the project(s) needed to

achieve compliance with Order 96-50 and shall utilize expeditious project management priciples

to promote completion of the project(s) and compliance with Order No. 96-50 in the shortest

possible time. The tasks and dates contained in the Critical Path Schedule shall serve as an integral

10 means for ensurng compliance with the deadlines set forth in paragraph 5 above, or with any

11 modifications thereafter imposed by the Cour.

10. IfUSIBWC fails to meet dates contained in the Critical Path Schedule, USIBWC

13 shall promptly make adjustments to retu the project(s) to schedule. IfUSIBWC fails to meet the

14 dates contained in the Critical Path Schedule that might cause USIBWC to miss any of the deadlines

15 set forth in paragraph 5 above, or with any modifications imposed by the Cour USIBWC shall

16 within 10 days , meet and confer with the Regional Board regarding adjustments to the schedule of

17 work to meet the deadlines in paragraph 5 above. USIBWC and the Regional Board shall

18 immediately notify the Cour of any scheduled meet and confer as described above and thereafter

19 shall notify the Cour ofthe outcome ofthe meet and confer. If, after meeting and conferrg with

20 the Regional Board as described above, the Regional Board determnes that USIBWC will fail to

21 meet, or ifUSIBWC fails to meet, any of the deadlines set forth in paragraph 5 above, or any

22 modifications imposed by the Court, the Regional Board can seek relief from the Cour, including

23 but not limited to, coercive penalties. USIBWC can assert any and all defenses.

11. USIBWC has consistently achieved removal of not less than 75 percent ofTSS from

25 the wastewater treated at the IWTP using advanced priar treatment. USIBWC shall remove not

26 less than 75 percent ofTSS at anytime as required by applicable effuent limitations. USIBWC shall

27 continue to manage the advanced primar treatment process at IWTP to optimize TSS removal above

28 75 percent while working to complete the proj ect( s) needed for USIBWC to achieve compliance with
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Order No. 96-50. Withi 60 days from the entr ofthe Cour' s order, USIBWC shall commence an

optimization study utilizing an independent third par to determine how additional TSS can be

removed from the effuent from the IWTP. If the optimization study reveals that additional TSS can

be removed from the effuent, USIBWC and the Regional Board shall meet and confer regardig

methods for achieving additional TSS removal. If the paries canot agree, the Regional Board can

request any appropriate relief from the Cour.

12. Plaintiff is a substantially prevailing par in this lawsuit and USIBWC shall pay

Plaintiff reasonable attorneys ' fees and costs.

13. The claim for coercive penalties is by stipulation of the paries withdrawn without

10 prejudice and may be raised as set forth in paragraph 10.

14. This Order shall be a fmaljudgment for equitable relief for all of Plaintiffs claims.

The Cour retains jursdiction to enforce the terms of this Order. 
IT IS SO ORDERED. fJ 
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