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San Luis Obispo County
DECENTRALIZED TREATMENT

1.0 INTRODUCTION

The purpose of this technical memorandum (TM) is to address the alternative of
decentralized treatment for the community of Los Osos and develop conceptual information
to assist in determining the viability of implementation. The concept of decentralized
treatment is to treat the wastewater closer to where it is generated, rather than collecting
the wastewater and conveying it to one centralized location for treatment. In the 1970’s,
regulatory agencies encouraged moving to centralized treatment for either single or multiple
communities for the purpose of providing higher levels of treatment and improved water
guality. However, where wastewater is reused near its source, the result of conveying
wastewater away from the community to a centralized location is an increase in cost by
having to return the treated water to the community for beneficial reuse. The increased
interest in reuse in recent years has resulted in an increased interest in returning to
decentralized treatment.

This TM reviews general issues with decentralized treatment, including treatment
technology, operations, neighbor impacts and costs. It also identifies some of the specific
issues facing implementation of decentralized treatment in Los Osos.

In June 2007, Lombardo Associates, Inc. (LAI) provided a conceptual-level proposal for a
decentralized treatment alternative specific to Los Osos. In order to adequately compare
this alternative to viable project alternatives (VPAS) identified in the project Fine Screening
Analysis, LAl was retained to further detail its proposal. A summary of LAls detailed
proposal is provided in this TM.

2.0 GENERAL ISSUES

Decentralized treatment may be favorable for communities who wish to reduce the
construction and annual energy costs associated with building a sewer and pumping
wastewater to a central location. In a decentralized treatment system, wastewater is more
easily distributed to residences for beneficial reuse close to where it is generated. However,
there are several issues with decentralized treatment, including the ability to meet strict
effluent quality limits and other regulations and potentially adverse neighbor impacts. In
developed communities such as Los Osos, identifying sites sufficient in number and size to
accommaodate treatment facilities could also be difficult. By having to develop several sites,
communities may lose the economy of scale for many aspects of centralized treatment,
resulting in higher costs for some aspects of the project.
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2.1 Treatment

Technologies for decentralized wastewater treatment are often similar to those processes
used for centralized treatment. Typical secondary treatment processes include activated
sludge, attached growth and pond or land based processes. Because the footprint
associated with these technologies scales roughly with flow (i.e., the greater the flow the
larger the footprint), the total land required for a decentralized system would be similar to
that of a centralized system. Recirculating media filters and other attached growth systems
are often used for smaller cluster systems. In mostly built-out communities, treatment
technologies with smaller footprints are favorable due to the constraints associated with
siting a facility in an undeveloped lot.

Depending on the regulatory requirements and reuse/disposal method to be used, higher
levels of treatment may be required, such as filtration/disinfection for reuse or nitrogen
removal for protection of the groundwater.

2.1.1 Nitrogen Removal

Because the upper aquifer in Los Osos is contaminated with nitrate, nitrogen removal will
be one of the biggest issues for decentralized treatment in Los Osos. By themselves, most
conventional treatment technologies for decentralized treatment are not able to consistently
produce low effluent nitrogen levels (<7 mg/l). Technologies such as recirculating filters
produce a nitrified effluent, where most of the organic nitrogen and ammonia have been
converted to nitrate. An additional step, denitrification, is required to eliminate the nitrate.
Denitrification is performed by heterotrophs (bacteria that require a carbon source) in an
anoxic environment. Where the carbon source (BOD) has already been largely removed by
aerobic processes, an additional carbon source must be added to the process.

There are several anoxic filters that are capable of reducing nitrate to low levels due to an
organic filter medium that provides additional carbon. For example, the Nitrex™ system
involves passing nitrified effluent through an organic filter medium that also provides the
additional carbon source. The manufacturers claim that more than 95 percent of the nitrate
is denitrified. At a 35-unit senior citizen’s complex located in Burford, Ontario, the Nitrex™
system was installed in 1999 and has consistently allowed the development to attain the
nitrate limit of 1.5 mg/L. No systems using Nitrex filters that are as large as Los Osos
have so far been implemented, according to one of the technology’s developers. Total
nitrogen removal is strongly dependent on the nitrification step, since Nitrex™ will not
remove organic or ammonia nitrogen, both of which will convert to nitrate after discharge to
soils.

If effluent is reused for irrigation, then some of the nitrogen will be taken up and used as
fertilizer by growing plants. However, for this to represent a true removal, the plants need to
be harvested (collected) and taken offsite, so the nitrogen is not reintroduced to the
groundwater when they decompose. Where the irrigation is a park or golf course, this may
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be standard practice with grass, however if the reuse is for residential irrigation, it is difficult
to ensure proper removal is occurring. Additionally, nitrogen uptake is dependent on plant
type and, therefore the uptake will be slower for residences where homeowners have slow
growing plants or drought tolerant plants rather than lawns that are regularly mowed and
cleared of clippings. For warm weather grasses such as Bermuda grass (Table 1) uptake is
reduced in the winter when the plants become dormant although their ability to uptake
nitrogen in the summer is high. Cool weather grasses such as Kentucky Bluegrass can
continue to grow year-round in a climate lacking temperature extremes, such as Los Osos’,
but their total ability to uptake nitrogen is less than warm weather grass’. Other plants such
as trees or vegetables have much less of an ability to uptake nitrogen than grass, with more
than 50 percent of applied nitrogen being lost to leaching (Pettygrove and Asano, 1985).

The nitrogen uptake estimates for turf grass in Table 1 represent a best-case scenario for
Los Osos, since many homes in the community have plants other than turf grass, or no
landscaping at all. Wet weather increases downward transport of effluent during rainfall
events, quickly moving nitrate beyond the range of plant roots. Sandy soils, like those
underlying Los Osos, are particularly poor at retaining nitrate. Therefore, residential plant
uptake cannot reliably remove enough nitrogen year-round from effluent to be protective of
the groundwater if the effluent is not sufficiently denitrified.

Table 1 Estimated Nitrogen Uptake by Warm and Cool Weather Grasses"”
Los Osos Wastewater Project Development
San Luis Obispo County

Range of Range of Range of Filter-
Nitrogen Nitrogen Untreated Treated
Uptake, Ibs/day Uptake, Ibs/day Wastewater, Wastewater,
Grass type - Summer®@ - Winter® Ibs/day® Ibs/day®
Warm Weather Grass - 680-1200 0 400-900 300
Bermuda Grass
Cool Weather Grass - 170 - 230 170 - 230 400-900 300

Kentucky Bluegrass

Notes:

(1) Crites et al., 2000.

(2) Assuming 330 acres of irrigated land in the Los Osos Prohibition Zone (0.07 acres per
home - approx half of the most common lot size). These are best-case scenarios, since
much of Los Osos is landscaped with plants other than turf grass.

(3) Assuming 0.02-0.048 lbs/day/person, population 18,428.

(4) Assuming sand filter effluent concentration of 30 mg/L (Crites and Tchobanoglous,
1998).
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2.1.2 Septic Tank Use

Most treatment technologies, and particularly attached growth reactors that are favored for
small systems, would require primary-level pretreatment. This could consist of using onsite-
septic tanks and pumping the liquid effluent to a neighborhood treatment site. This
alternative retains the on-lot impacts that are inherent in using a STEP sewer, such as
septic tank replacement (assuming new tanks are required) and power issues. In addition,
septic tank effluent is low in oxygen and in carbon, thereby making it necessary to aerate it
to enable nitrification and add an external carbon source to achieve denitrification.

2.2 Operational Issues

Biological wastewater treatment processes are strongly dependent on the stability of
influent flows and loads. A larger number of households connected to a decentralized
system can help maintain process stability. In general, the larger the facilities, and
correspondingly, the fewer in number the facilities in a given community, the more likely
they will be able to reliably meet discharge requirements.

Because decentralized systems are composed of multiple, unmanned treatment sites,
automatic controls, sensors and alarms are a key component of this type of treatment. Due
to the heavy reliance on automated components, back-up power would need to be provided
at each site in the event of a power failure. Although decentralized systems are considered
unmanned, operator attention is still required to regularly check on the decentralized
facilities and do water quality monitoring.

According to Title 22, for reuse applications, daily sampling of some effluent parameters
such as coliform and continuous monitoring of turbidity in the effluent is required. The
turbidity could be monitored and reported automatically but the coliform tests would need to
be collected from each of the treatment facilities and sent to a lab, where the cost per
analysis would be approximately $50 per sample. Additionally, due to the nitrate
contamination of the upper aquifer, the waste discharge requirement may include an interim
provision for weekly total nitrogen monitoring, until it is demonstrated after a specified
period that the effluent is consistently low in nitrogen and sampling frequencies can be
reduced to monthly or quarterly. The cost of a total nitrogen analysis is approximately $150
per sample. These are just laboratory costs and do not include labor for collecting the
samples of multiple treatment locations. All of these tests would have to be run on each of
the treatment facilities, multiplying the project monitoring cost over those of centralized
treatment by a factor of the number of facilities.

Additionally, if subsurface drip irrigation at individual homes is selected as a reuse
application, then an extensive on-lot network of drip irrigation systems will need to be
installed and maintained. This could be the responsibility of either the homeowner or the
utility.
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2.3 Community Issues/Environmental Impacts

Decentralized treatment necessitates the acquisition of multiple treatment sites in a
community. Decentralized treatment offers potential construction and energy savings from
siting a facility near the wastewater source (homes) as opposed to siting facilities out of
town as is often favored for centralized systems. Therefore, several sites near developed
areas need to be identified. These empty sites must have adequate area to site a treatment
facility, and their location will affect the hydraulics of the system. While this can be planned
into new developments, in existing communities, siting of the plants may provoke opposition
from neighbors who fear aesthetic impacts from the plants. Additionally, odor control and
impacts from maintenance personnel and sludge hauling truck traffic must be carefully
considered.

2.4 Costs

While the costs for collection and effluent distribution of decentralized systems may be
minimized compared to an analogous centralized system, the cost for treatment may be
higher. In a typical treatment plant cost curve, the cost per MGD treated decreases with
increasing flow. Figure 1, which shows the cost of construction for MBR/BNR plants
(including headworks but excluding solids handling facilities), illustrates this for small-scale
facilities. With decentralized treatment, this economy of scale is lost. However, this issue is
mitigated if a less expensive treatment technology is selected that is suitable for smaller
flows but would not be appropriate for a larger central treatment plant. Annual monitoring
costs will be higher for a decentralized system with multiple facilities, as each site would
have to be monitored independently to ensure compliance with regulations.

3.0 LOS OSOS SPECIFIC ISSUES

In addition to the general issues that are common to all communities contemplating
installing a decentralized wastewater treatment system, Los Osos has specific
characteristics that affect the viability of this option.

3.1 Residential Reuse/Disposal

As discussed in the Rough Screening Report and Fine Screening Report, the urban reuse
demand for public sites (parks and schools) is insufficient for the volume of wastewater
generated. Therefore, for Los Osos, the prime reuse/disposal for a decentralized system
would be residential irrigation. While subsurface irrigation, or surface irrigation with Title 22-
complaint effluent, would be tenable during most of the year, during storm events neither
would be practicable. Therefore, each facility would need to include storage, as well as
possible access to additional drainfields to dispose of stored effluent after a storm event.
One option that could be explored for such events is to install on each lot a switch
automatically activated by a rainfall sensor to connect to the existing leachfields. It is not

October 2008 5

pW\CA\SLO County\7630C00\Deliverables\DecentralizedTreatment)



$70
b
1

$50

Unit Construction Cost = 9.4540*Capacity 057%

R® = 0.8213

$40

$30

$20

$10 -

Unit Construction Cost ($M/mgd)

$0

o

°90% 9

0.0

slo108f2-7630.ai

0.1 0.2 0.3 0.4 0.5
Capacity (mgd)

Figure 1
COST CURVE FOR MBRs/BNRs
LOS OSOS WASTEWATER PROJECT DEVELOPMENT
SAN LUIS OBISPO COUNTY



expected that a connection to the leachfields would add significantly to the cost of the
project.

In California, effluent reuse can be achieved with subsurface drip irrigation, or surface
irrigation if the effluent is filtered to meet Title 22 standards. Each system would be subject
to a Waste Discharge Requirement issued by the Regional Water Quality Control Board
that would limit the concentration of contaminants in the effluent, receiving groundwater, or
both. While a centralized system would only have one effluent sample tested on a monthly
or quarterly basis, the owner of a decentralized system would have to test each facility,
multiplying the monitoring costs by the number of facilities, as discussed in Section 2.2.
Additionally, due to the distributed nature of the effluent disposal, more groundwater
monitoring wells would likely have to be constructed than would be necessary for a
centralized system.

3.2 Seawater Intrusion

Los Osos currently derives most of its drinking water from the lower aquifer underneath the
town. The groundwater is being pumped out at approximately 460 acre feet yard (AFY)
faster than it is being replenished, resulting in seawater intrusion. Collection of wastewater
for decentralized treatment, as with centralized treatment, would reduce recharge to the
upper aquifer and result in approximately 90 AFY of additional seawater intrusion into the
lower aquifer, for a total of 550 AFY intrusion. If reuse distribution lines were connected to
the existing leachfields then current conditions would be maintained.

Disposal of locally treated wastewater through reuse by subsurface irrigation to individual
residences would reduce pumping of the lower aquifer groundwater that is currently being
used for irrigation. Irrigation represents approximately 930 of annual water use. Assuming
the purveyors reconfigured their pumping to maximize the mitigation benefit of this
reduction, and that public areas such as parks could be irrigated using upper aquifer water
as outlined in the Fine Screening Analysis, this reuse could result in a maximum seawater
intrusion mitigation of up to 510 AFY (i.e., 930 AFY x 0.55 mitigation factor), nearly
balancing the groundwater basin at current conditions. Project implementation could begin
with distribution lines connecting to existing leachfields, then joining up with subsurface
irrigation systems as they were installed, going from a Level 1 project (minimal seawater
intrusion mitigation) to nearly a Level 3 project (balanced water basin at existing population)
over time. However, the actual realized benefit of this reuse would likely be somewhat less
than the maximum benefit since some lots will have higher irrigation needs, especially
during hot weather, than can be met with their reused wastewater and will need to
supplement with potable water, and some homeowners may not comply with a request to
use only recycled water for irrigation.
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3.3 Siting

Los Osos is a densely developed community. Most parcels have a street front width of 25 to
50 feet, and a length of 100 to 125 feet. This small size is a constraint on the type of
treatment facility that can be sited. Assuming two adjacent undeveloped parcels with a
combined area of 0.3 acres, this land could site a sand filter/Nitrex™ facility that treats the
wastewater from approximately 150 homes.

LAI's Decentralized Wastewater Treatment Scenarios Technical Memorandum (see
Appendix B) provides a more detailed review of potential treatment facility siting utilizing
“paper streets” (areas identified as streets on parcel maps, but have not been built) to
reduce the number of “undeveloped lots” required for treatment sites. Refer to Section 4.1
of this TM for a summary of LAIs conceptual layout.

3.4 Community Impacts

In addition to restricting the technological options for the treatment facilities, the small lot
size necessitates that treatment plants would be located closely adjacent to neighboring
homes. This could provoke neighbor opposition to the project, for fears of aesthetic impacts
and the resultant decrease in home value. Additionally, acquiring multiple sites requires
purchasing them from property owners who may not be willing sellers. Exercising eminent
domain to acquire the properties could be utilized, but at increased cost and time to the
project.

3.5 Regulatory Concerns

ESHA (Environmentally Sensitive Habitat Area) is defined by the state Coastal Act and the
County Local Coastal Program. These areas of biological sensitivity are mapped in each
jurisdiction. In Los Osos, ESHA is defined by soil as everything that has Los Osos Dune
Sands. This includes all of the land west of Los Osos Creek, bordered on the north and
west by Morro Bay and bordered on the south by the first ridgeline, where the sand
diminishes.

Because in a decentralized scenario, all of the neighborhood plants would be located in
town, they would need to go on ESHA. In total, the acreage that is ESHA-impacted is
approximately 6 to 10 acres developed for treatment plant sites. The permitting constraints
of developing several sites in ESHA could make this alternative unpermittable where an
out-of-town (and out-of-ESHA) site is feasible.

Gaining a permit from the Central Coast Regional Water Quality Control Board
(CCRWQCB) to discharge to the groundwater basin in the Prohibition Zone may be another
potential problem for decentralized systems. In CCRWQCB Resolution 83-13, “discharges
from individual and community sewage disposal systems are prohibited in
the...groundwater prohibition zone.” However, the CCRWQCB issued a permit for the
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previous project for centralized discharge to leachfields at the Broderson site, which is
within the prohibition zone, but whose geotechnical characteristics have been studied
extensively. It is uncertain whether the CCRWQCB Regional Board would approve
discharges to decentralized sites within the prohibition zone.

3.6 Costs

LAI's Cost Estimates for Decentralized Scenarios Technical Memorandum (see

Appendix B) provides capital cost estimates and O&M cost estimates for decentralized
treatment alternatives. Refer to Section 4.2 of this TM for a summary of the cost estimates
and a comparison to VPAs identified in the project Fine Screening Analysis. To date,
project delays and interruptions have already increased the cost of implementation due to
construction escalation and perceived contractor risk. Further delays to a decentralized
system alternative due to neighbor opposition, multiple property owners being unwilling to
sell, and permitting complications should be considered in conjunction with these cost
estimates.

4.0 LAIDECENTRALIZED TREATMENT PROPOSAL

A conceptual-level proposal for a decentralized treatment alternative specific to Los Osos
was provided by Lombardo Associates, Inc (LAI) as described in their June 8, 2007 letter to
San Luis Obispo County (see Appendix A). The letter provided a conceptual-level
description of the decentralized treatment alternative based on LAI having performed a
“significant amount of preliminary engineering analysis” of the Los Osos Wastewater
Project. Based on the benefits identified in the LAl proposal, the Los Osos project team
believed that this alternative had merit for further consideration for the Los Osos
Wastewater Project. However, the conceptual-level project description provided in the LA
letter needed more detail to provide a comparison to the VPAs identified in the Fine
Screening Analysis.

As a result, LAl was retained to further develop their proposal and address a list of issues
identified by the Los Osos project team. Three resulting technical memoranda (see
Appendix B) were prepared by LAI further detailing their proposal. A summary is provided
below.

4.1 Project Description

LAI's decentralized treatment proposal consists of two scenarios. Each scenario is broken
down into two alternatives based on the disposal/reuse method.

. Scenario 1 - Multiple Treatment Locations: This scenario involves creating seven
sub-zones within the project area, each having its own treatment site. The potential
treatment sites consist of paper streets and undeveloped lots.
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- Alternative a - Residential Reuse & Disposal: This alternative for Scenario 1
consists of reuse and disposal at individual properties via drip irrigation
systems to be installed at each property. These systems would be used as
disposal during times of no reuse, thereby eliminating the need for drain field
sites.

- Alternative b - Non-residential Reuse & Disposal: This alternative for
Scenario 1 consists of non-residential reuse via drip irrigation systems and
disposal via drains fields. Non-residential reuse sites would include schools,
cemeteries, and farmland. Disposal sites would include paper streets and
undeveloped lots. Disposal sites would be required as the capacity of non-
residential reuse sites is not sufficient for the wastewater flows produced.

. Scenario 2 - Two Treatment Locations: This scenario involves using two treatment
locations, one in Midtown (Tri-W site) and one in the northeast region of Los Osos
near the Los Osos Middle School.

- Alternative a - Residential Reuse & Disposal: This alternative for Scenario 2
consists of reuse and disposal at individual properties similar to Scenario la.

- Alternative b - Non-residential Reuse & Disposal: This alternative for
Scenario 2 consists of non-residential reuse and disposal at locations similar
to Scenario 1b.

For a detailed description of these scenarios, refer to LAl's Decentralized Wastewater
Treatment Scenarios Technical Memorandum in Appendix B.

4.2 Costs

LAI has provided cost estimates for all scenarios of decentralized treatment in its Cost
Estimates for Decentralized Scenarios Technical Memorandum (see Appendix B). In order
to provide an equivalent comparison to the VPAs established in the Fine Screening
Analysis, the basis for LAI's estimates were updated by the Los Osos project team to be
consistent with the Fine Screening Analysis. Refer to the August 25, 2008 project
memorandum contained in Appendix C for details of how these costs were updated.

Table 2 below provides a summary of the capital cost estimates for each decentralized
treatment scenario. For a breakdown of costs, refer to the project memorandum contained
in Appendix C.

Table 3 below provides a summary of the O&M cost estimates for each decentralized
treatment scenario. For a breakdown of costs, refer to the project memorandum contained
in Appendix C.
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Table 2 Decentralized Treatment Scenarios Range of Capital Costs, Millions®
Los Osos Wastewater Project Development
San Luis Obispo County

Scenario 1a - Scenario 1b -
Multiple Multiple Scenario 2a-  Scenario 2b -
Treatment Treatment Two Treatment Two Treatment
Locations w/ Locations w/ Locations w/ Locations w/
Residential Non-residential Residential Non-residential
Reuse & Reuse & Reuse & Reuse &
Disposal Disposal Disposal Disposal
Total Project $216 - $240 $171 - $185 $214 - $238 $169 - $182

Costs

Note:

(1) Based on LAI's Cost Estimates for Decentralized Scenarios Technical Memorandum
(Appendix B) and updated by Los Osos project team per August 25, 2008 project
memorandum (Appendix C) for comparison to VPAs from Fine Screening Analysis.

Table 3 Decentralized Treatment Scenarios O&M Costs, Millions®
Los Osos Wastewater Project Development
San Luis Obispo County

Scenario 1a - Scenario 1b -
Multiple Multiple Scenario 2a-  Scenario 2b -
Treatment Treatment Two Treatment Two Treatment
Locations w/ Locations w/ Locations w/ Locations w/
Residential Non-residential Residential Non-residential
Reuse & Reuse & Reuse & Reuse &
Disposal Disposal Disposal Disposal
Total Annual O&M $2.1 $1.9 $1.5 $1.3

Cost

Note:

(1) Based on LAI's Cost Estimates for Decentralized Scenarios Technical Memorandum
(Appendix B) and updated by Los Osos project team per August 25, 2008 project
memorandum (Appendix C) for comparison to VPAs from Fine Screening Analysis.

4.2.1 Comparison to Viable Project Alternatives

Tables 4 and 5 below provide a summary of the capital cost estimates and O&M cost
estimates for the VPAs from the Fine Screening Analysis. For a breakdown of costs, refer

to the Fine Screening Analysis.
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Table 4

Viable Project Alternatives Range of Capital Costs, Millions®

Los Osos Wastewater Project Development
San Luis Obispo County

Total Seawater Intrusion | Seawater Intrusion | Seawater Intrusion Tri-W
Project Mitigation Level 1 Mitigation Level 2 Mitigation Level 3 Project
Costs 90 AFY | 140 AFY | 190 AFY | 240 AFY | 550 AFY | 600 AFY | ~ 285 AFY
STEP $135- $146- $144- $147- $166- $165- N/A
$174 $181 $180 $181 $202 $199
Gravity $153- $163- $161- $163- $182- $182- | $205- $219
$183 $187 $185 $186 $208 $205
Note:
(1) Based on Viable Project Alternatives Fine Screening Analysis (August 2007).
Table 5 Viable Project Alternatives Range of O&M Costs, Millions®
Los Osos Wastewater Project Development
San Luis Obispo County
Total Seawater Intrusion | Seawater Intrusion | Seawater Intrusion Tri-W
Project Mitigation Level 1 Mitigation Level 2 Mitigation Level 3 Project
Costs 90 AFY | 140 AFY | 190 AFY | 240 AFY | 550 AFY | 600 AFY | ~ 285 AFY
STEP $1.4- $1.8- $2.0- $2.1- $1.8- $2.0- N/A
$1.9 $3.0 $3.1 $3.2 $3.9 $3.1
Gravity $1.1- $1.4- $1.6- $1.7- $1.4- $1.6- $2.3-24
$1.9 $2.9 $3.0 $3.2 $3.8 $3.0
Note:

(1) Based on Viable Project Alternatives Fine Screening Analysis (August 2007).

In comparing the cost estimates for the decentralized treatment alternatives with the VPAs
from the Fine Screening Analysis, the following considerations and finding are noted:

. Decentralized Treatment Scenarios 1b and 2b (non-residential reuse and disposal)
appear to have the potential to provide Level 2 mitigation. A more detailed analysis
is required to confirm actual mitigation benefits.

° Capital cost estimate ranges for Decentralized Treatment Scenarios 1b and 2b
appear to be within the range of costs for Level 2 mitigation VPAs from the Fine
Screening Analysis. O&M cost estimate ranges for decentralized treatment appear
to be slightly lower.

. Decentralized Treatment Scenarios 1la and 2a (residential reuse) appear to have the
potential to provide near Level 3 mitigation. In order to achieve Level 3 mitigation,
these scenarios will likely require large storage facilities due to seasonal variability
of irrigation demand and the essentially constant rate of wastewater generation. LAI
has suggested exploring groundwater pumping (i.e., groundwater acts as a storage
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4.3

facility) as an alternative storage method. Storage has not been included in the cost
estimates for these scenarios, and a more detailed analysis is required for
confirmation of the level of seawater intrusion mitigation benefits.

Capital cost estimate ranges for Decentralized Treatment Scenarios 1la and 2a
appear to be higher than the capital cost estimate ranges for Level 3 mitigation
VPAs from the Fine Screening Analysis. However, O&M cost estimate ranges for
decentralized treatment appear to be slightly lower.

LAl has indicated that the alternative of “shared” or “centralized” septic tanks in lieu
of “dedicated” septic tanks to each property can provide potential cost savings. The
Fine Screen Analysis cost estimates are based on the County’s current direction
that properties are to have “dedicated” septic tanks. Therefore, costs for a
decentralized system should have the same basis for comparison purposes. Either
a decentralized or centralized system will have the option to re-evaluate this
assumption for cost reduction in the future.

LAl used a cost of $129 per linear foot for gravity sewers based on bid tabs for the
previous project as the best available costs for local conditions. The decentralized
system will have a slightly smaller average pipe size than the previous project
(8-inch) and the average depth will likely be less than the previous project (8 feet).
While the assumed unit price of $90 per linear foot in Section 7.1 of LAI's Task 3 TM
appears to overstate the potential savings, the County team will work to identify and
further define the costs if this alternative moves forward to preliminary design. The
goal of the analysis at this point is to encompass all project costs and the bid tab
value of $129 per linear foot appears to be appropriate without documentation
supporting a revised unit cost.

LAI has indicated that the decentralized treatment scenarios carry costs for Title 22
compliant effluent and residential reuse (purple) piping that are not part of most of
the VPAs from the Fine Screening Analysis. However, it is important to note that the
benchmark for alternative comparison is based on seawater intrusion mitigation and
not effluent quality levels. For example, from the Fine Screening Analysis, Level 3
mitigation can be achieved without Title 22 compliant effluent and residential reuse
through the use of leachfields and harvest wells at Broderson.

Additional Conceptual Design Information on General and Los Osos
Specific Issues

The decentralized treatment proposal has other issues in addition to cost that should be
evaluated for feasibility of implementation. This section outlines these issues.
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43.1 Treatment Facility Siting

The Los Osos project team has raised three concerns about locating multiple treatment
plants throughout the community.

. The NWRI Peer Review Report suggested that the WWTP project be located
outside (to the east) of town because of significant community concerns with a
WWTP being located in town (i.e., the Tri-W project).

. The residents adjacent to the proposed treatment locations might vigorously oppose
and delay the project (through the environmental review process) due to perceived
disproportionate negative impacts associated with treatment plant construction and
operation.

o If the previous project efforts are any insight into the future, the Coastal Commission
will likely not look favorably on multiple in-town treatment plants over an out-of-town
option, which could have significant impact on the project costs and schedule.

LAl has noted that resistance from adjacent residents and regulatory agencies will not be
known until specific sites are presented as options for public comment and regulatory
review. However, LAl has indicated that the proposed treatment facilities would be
designed with features to try to minimize neighborhood impact including:

. Treatment facilities would be predominately below grade to minimize visual and
noise impacts.

o Above grade portions of treatment facilities would be fenced and landscaped.
Landscaping would include environmentally friendly project components (i.e.,
walking/bike paths, gardens, etc) to engender public acceptance in the interest of
being a “good neighbor”.

. The Nitrex™ component of the system would be largely constructed below grade
with the option of the Nitrex™ filters taking the form of a constructed wetland. LAl
has indicated that this feature can be landscaped for an additional $2 million in

capital cost.

o Emergency generators would be installed in acoustical enclosures or within a
building with acoustical louvers to minimize noise associated with monthly
exercising.

. Odor control systems would be included.

. Truck traffic to operate treatment facilities would be minimal.
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43.2 Land Acquisition

LAI's proposal includes the use of vacant lots as treatment/disposal sites throughout the
Los Osos community. However, it is unknown at this time whether these identified sites are
those of willing sellers. Land acquisition for multiple sites may also be a lengthy and
contentious process and could substantially increase the cost of the project.

LAI has noted that difficulties with land acquisition cannot be addressed until specific sites
are selected. LAl has recommended that the next step in implementing a decentralized
system would be determining the sites that are most feasible to acquire. LAl has indicated
that there are additional site options available to those identified in their proposal.

The cost estimates for the decentralized treatment scenarios contain an allowance for land
acquisition.

4.3.3 Treatment Technology

The LAI proposal consists of a combination of recirculating media filters (RMF) and the
Nitrex ™ system as its proposed treatment technology. While the Nitrex™ system can
remove nearly all of the nitrate in its influent, total nitrogen removal depends on the
nitrifying ability of the aerobic treatment step. LAl has indicated that all properly installed
and operated RMF systems generally perform to the same level. However, specific RMF
systems and nitrifying efficiencies were not included in the LAl proposal.

434 Requlatory Concerns

As is the case for all technologies being evaluated as part of the Los Osos Wastewater
Project, regulatory approval for LAlI's proposed RMF and Nitrex™ system is a critical
consideration. LAl has indicated that the combination of RMF and the Nitrex™ system has
been approved in numerous locations nationwide with documented performance levels.
However, there are no existing installations in California for a community of similar size to
Los Osos. The CCRWQCB's review of LAI's proposed treatment technology, as well as the
ability to discharge within the prohibition zone, is a critical consideration that would need to
be resolved.

LAI's proposal for decentralized treatment consists of treatment plant siting within ESHA.
The Los Osos project team has raised the concern that permitting constraints for
developing several sites within ESHA could make implementation of the decentralized
treatment alternative unfeasible. LAl has indicated that this matter can only be addressed
by submittal to the Coastal Commission and obtaining their opinion. However, LAl believes
that since the proposed wastewater system is predominately below grade, and for paper
streets, an enhancement of land from current use, ESHA issues can be addressed in a
positive manner.
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435 Greenhouse Gas Emissions

Greenhouse gas emissions are an important consideration when assessing the
environmental benefits of a project. Offsetting/preventing release of greenhouse gases from
the treatment process itself is more difficult with a decentralized system because septic
tanks (anaerobic processes) release methane gases which have 23 times the greenhouse
gas effect of carbon dioxide - the byproduct of aerobic treatment.

Estimates of the net greenhouse gas effect for the proposed decentralized system have not
been performed to date. However, septic tank emissions have been estimated in the
Project Alternatives Greenhouse Gas Emissions Inventory (Carollo, June 2008) in

Section 4.1 per the 2006 IPCC Guidelines for National GHG Inventories followed by the US
EPA. LAl has noted their opinion that there is no consensus in the industry as to if and how
much methane is released from septic tanks and suggests measurements from existing
septic tanks be taken to quantify. LAl has also indicated that active ventilation and
destruction is an option should this be an issue, although specific examples on a similar
scale to Los Osos are not known and no references were provided.

4.3.6 Disposal - Solids Handling

For a decentralized treatment alternative, septic tanks at each household will still need to
be pumped at regular intervals. LAl has indicated that the existing method of disposal
(trucking out of the community) is assumed for their proposal and included in the O&M cost
estimates. LAl conservatively estimates an increase of 10 percent to 20 percent of sludge
production above the existing volume currently being disposed of from septic tanks. It has
not been confirmed if the receiving facility can handle this excess sludge. LAl suggests land
application as a potential alternative for evaluation.

4.3.7 Project Delivery

The LAI proposal cites that the potential for modularity in the implementation of a
decentralized treatment is a possible benefit. The Los Osos project team has no further
comment on this issue, since the County is best able to assess the pros and cons of
administering separate contractor bidding and financing for each potential cluster system.

4.3.8 References

LAI references their website for a list of operating decentralized systems and agency/owner
references. Specific descriptions of the community and conditions with which these
systems were installed, and costs for these projects were not summarized in the technical
memoranda provided by LAl
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5.0 SUMMARY

In general, decentralized treatment can be a cost effective alternative to centralized
treatment due to reduced collection system construction and energy costs. However, for
Los Osos, the savings from not having to provide out-of-town conveyance in a
decentralized system appears to be offset by the increased costs of construction for
treatment facilities and effluent distribution systems (especially for the residential reuse
scenarios). The non-residential reuse/disposal scenarios for decentralized treatment
(Scenarios 1b and 2b) appear to be within the range of costs compared to Level 2
mitigation VPAs from the Fine Screening Analysis with lower annual O&M costs. The
residential reuse/disposal scenarios for decentralized treatment (Scenarios 1a and 2a) have
higher capital costs when compared to Level 3 mitigation VPAs from the Fine Screening
Analysis, but slightly lower annual O&M costs.

Issues remain that could impact the application of decentralized treatment in Los Osos.
Because the entire town is on ESHA land, this alternative may be extremely difficult to
permit. There could also be permitting problems due to discharging effluent in the
Prohibition Zone. Neighbor impacts from siting treatment facilities on small lots next to
occupied homes, and property owners’ willingness to sell could also be major stumbling
blocks for project implementation. These risks could potentially lead to project delays,
interruptions, and unforeseen compliance requirements that could increase the cost of
implementation.
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June 8, 2007

Mr. Paavo Ogren, Deputy Director
San Luis Obispo County
Department of Public Works
1050 Monterey Street
San Luis Obispo, CA 93408 Re: Los Osos Wastewater Project
Decentralized Wastewater Management Option

Dear Mr. Ogren:

Lombardo Associates, Inc. (LAI) has reviewed the Los Osos Wastewater Project Viable Project
Alternatives Fine Screening Analysis prepared by Carollo Engineers, dated May 2007 along
with many of the numerous reports on the wastewater and water resource issues in Los Osos.
We are intimately familiar with the Los Osos wastewater situation as we proposed to assist the
LOCSD with its engineering study in 2006 with the team of Professor George Tchobanoglous,
Robert Jaques of Monterey County (who were both on the NWRI project review team) along
with other national experts. We have also contacted Carollo Engineers offering our services, as
we are nationally recognized on decentralized wastewater systems and have over $200 million
of project experience as the Engineer of Record on projects similar to Los Osos. Based upon
our extensive and detailed review of the May 2007 Alternatives Fine Screening Analysis and
previous documents prepared under the County sponsored project, we note that there is no
identification and evaluation of a Decentralized Wastewater Plan. Based upon our investigation,
it appears that a Decentralized Wastewater Plan is technically viable, economically competitive
and environmentally very attractive, as compared to the other options that have been
considered in the current and previous studies.

The Decentralized Wastewater Management Option would serve all of the existing development
and build-out, capable of producing reusable water complying with Title 22 standards and would
address in a very positive manner (we believe solve) the water supply imbalance in Los Osos
that has led to salt water intrusion and thereby endangering the community’s groundwater water

supply.

Based upon our review of existing development in Los Osos which included examining the
aerial photos and lot sizes and performing a significant amount of preliminary engineering
analysis, we are of the opinion that due to the large number of small lots, complete reliance on
individual systemsis not technically feasible. Consequently it is our opinion
that communal/cluster systems need to be the core of a Decentralized Wastewater
Management Option. An optimized Decentralized Wastewater Management Plan could be a
combination of communal and individual systems, however for analytical simplicity we start by
assuming all existing developed properties and build-out would be served by a complete
wastewater collection, treatment and dispersal communal/neighborhood system. Where use of
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individual systems would be economically attractive would then be determined for the definition
of the optimized Decentralized Wastewater Management Plan.

At the conceptual level, the Decentralized Wastewater Option would consist of a number of
communal wastewater systems that would total the wastewater design flow of 1.2+/- MGD with
the following components:

= Septic Tank Effluent Collection System — maximizing the use of gravity (i.e. STEG) and
using pumps (STEP) when necessary

= Recirculating Media Filters for Advanced Secondary Treatment

= Nitrex" system for nitrogen removal — which could have emergent wetlands if desired,
however not necessary for treatment

= Disinfection with UV-Ozone that additionally addresses emerging contaminant issues

= Dispersal by returning the treated wastewater to the individual properties generating
wastewater, for drip/landscape irrigation. Additional drainfields would be provided for
“excess” treated effluent that is not disposed of via drip irrigation to individual wastewater
generating properties. Drip irrigation is a year round activity and not subject to seasonal
issues associated with surface land application, i.e. spray irrigation. Connection
between communal systems for effluent dispersal would be used to address wastewater
production-dispersal imbalances in any communal areas.

We have examined the topography of Los Osos, depth to groundwater, soils, and existing
development patterns and have concluded at this level of planning, that sufficient undeveloped
land exists throughout the community to site the needed communal wastewater treatment
facilities. At each of the communal treatment sites, virtually all wastewater treatment facilities
would be below ground. With appropriate landscaping, the communal systems could be an
open space amenity in the community.

Operation and maintenance of these wastewater systems is simple, requiring little operator
attention. Our current comparable facilities operate with monthly visits — primarily to collect
samples for performance monitoring. Electrical needs are predominately to operate small
pumps that operate intermittently. No chemicals are needed. There is little sludge production in
the treatment system — significantly less than an activated sludge plant. Odor issues are
mitigated as there is no sludge processing and soil or carbon filters are used for air venting of
treatment processes. Our experience includes engineering a 0.9 MGD wastewater collection,
treatment and dispersal system that has 11 sub-areas, some of which have multiple small cost-
effective pump stations to address serving properties in areas with flat and undulating terrain.

The benefits of the Decentralized Option are:

1. Cost competitive. Some centralized wastewater systems costs are eliminated or traded
for more productive/valued uses, such as:

a. Elimination of force main to treatment plant
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b. Dispersal system costs are traded for a water reuse/drip irrigation system that
lowers property owners’ water supply costs and produces the highest saltwater
intrusion mitigation level. It is noted that landscape irrigation is a major water
user in Los Osos, and, from what we can deduce, the major cause of saltwater
intrusion.

c. Centralized sludge treatment, usually a major source of odors and costs, is
significantly diminished if not eliminated, as slightly more than septage pumping
is necessary. At 7,000 - 10,000+/- gpd of septage, simple subsurface land
application or disposal at a centralized treatment site may be optimal. For your
information, | co-authored the US EPA Septage Design Manual.

2. Modularity enables the project to be easily segmented and the individual total
communal systems can be implemented quickly. Due to the lower bonding
requirements, it may be wise to bid communal systems separately and sequentially to
attract a wider number of contractors, many of which may be local, and to increase
construction competition. Also, it may be desirable to have Proposition 218 votes on
different communal areas. We have experience on all of these, and other innovative
approaches, including design-build-operate (DBO), in CA as well, approaches. Our
DBO experiences include being the Chief Engineer for municipalities procuring the DBO
service as well as being part of the proposing organization.

3. Environmentally Benefits
a. Low energy use
b. No chemicals needed

c. Working predominately within existing developed area, thereby eliminating
impacts on new sites

4. Community Acceptability — although we cannot speak for the community, we anticipate
acceptance with this simple, passive and effective treatment system that solves the
water supply challenge and reduces their property water supply costs.

Although we have reviewed in detail the cost estimates in the Los Osos Wastewater Project
Viable Project Alternatives Fine Screening Analysis and have prepared very conceptual
economic comparison, the Decentralized Wastewater Option needs to be taken to the next level
of analysis for full public comparison with the other options.

For your information, LAI received the national ACEC Engineering Excellence Award for our
innovative wastewater project that served 3,000 connections with a septic tank effluent system
(combination STEG & STEP), recirculating media filter, constructed wetlands and UV
disinfection. We have engineered over 40 miles of septic tank effluent sewer systems in a
number of states — which systems have been operating for over 20 years. LAl is intimately
familiar with Federal and State funding program requirements and protocols for similar projects
as Los Osos, as many of our projects have been funded by the USEPA and various States. |
chaired the Water Environment Federation Small Community Committee, co-authored the
upcoming WEF Alternative Sewers Manual and am author of many US EPA publications on



Mr. Paavo Ogren
June 8, 2007
Page 4 of 4

decentralized wastewater management issues. We have championed the use of the passive
Nitrex™ system, which produces Total Nitrogen levels < 5 mg/l, averaging 3 mg/l, in numerous
applications throughout the US, including California installations, and Canada. We recently
prepared the Cluster (i.e. Communal) Wastewater Systems Planning Manual for a national

USEPA funded project — available at our web site www.LombardoAssociates.com. | have
chaired and spoken at numerous WEFTEC workshops on decentralized wastewater systems,
including the one scheduled for October 2007 in San Diego,

http://www.weftec.org/Education/Workshops/.

We will welcome the opportunity to meet with you to discuss the Decentralized Approach and to
discuss our assisting the County further develop a Los Osos Decentralized Option. Attached for
your information are representative reference letters that speak to our unigue engineering
expertise. We have an office in the San Francisco Bay area.

| look forward to hearing from you.

Respectfully submitted,
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Pio S. Lombardo

President

cc: Technical Advisory Committee
John Fouche
Rob Miller

Gail McPherson

Lidia Holmes, Carollo Engineers
Professor George Tchobanoglous
Supervisor Bruce Gibson
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To Whom It May Concern:

1 am pleased to cffer a letter of recommendation for Mr. Pio
Lombardo. Mr. Lombardeo is one of the pioneers in the area of
alternative decentralized wastewater treatment technoleogies, and
has experienced it in the broadest possible fashion. as a
regearcher, designer, a builder, and a salesman. T believe that
he has no peer in his ability to convince others of the value of
thege alternative technologies. Many of us who have dealt with
these systems for the last 30 years have had the luxury of
working in the more isolated research microcosm, but Mr. Lombardo
actually went to the places which needed such technologies, and
did not realize it, to convince them of that. This is a most
difficult task, at which he has excelled.

Personally, I have always found Mr. Lcmbardoe to be a
gentleman and a man of his word. This gquality has alsc been the
hallmark of any professional dealings we have had over the years.

I would most heartily endorse Pio Lombardeo in any role as an
interface or spokesman for an alternative technology concept or
project with local and regional governments.

If further details are reguired, I would happily supply

James F. Kreissl
Environmental Engineer

April 28, 2003



STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

1 am both delighted and honored to write & letter of recommendation for Me. Pio Lombardo,
whom I consider one of the pre-cminent national figures in the area of wastewater management.

My own experience in this field covers 29 years in the areas of research, engineering, regulation,
writing and public speaking at sessions of virtually every major conference on small-scale
wastewater management issuss. 1 am also co-inventor of the highly successful Infiltrator™
leaching system.

Pio has a thorough grasp of all technological and business issues and solutions in the field of
wastewater treatment. This knowledge forms the solid foundation for his work. What is unique
is that he can apply technology with a sure and far reaching vision that is rare in the field of
engineering. One only needs to examine some of his past projects to gain an understanding of
this outstanding skill.

Based on sure technical knowledge, Pio has an unequaled ability to take on the difficult issue of
wastewater system manggement. His ability to work with multiple levels of government and
with citizens to create effective wastewater management solutions is without equal. My
Department was so impressed with Pio's ability to create effective wastewater management
systems that we asked him to share his insights with us on 2 pro-bono basis. This unusual
request, and his helpful response, is & strong tribute to his skill, intelligence and commitment to
the field.

I strongly endorse Pio Lombardo as a man of integrity, brilliance and possessed of unique insight
and ability in the integration of citizenry in wastewnter management issues. Please do not
hesitate to call me at 860-424-3719 if further particulars are required

Sincerely

Supervising Sanitary
Bureau of Water Management

{ Printed oo Wuoysied Paper)
7% Blim Suest ™ Henfoed, CT 06106 - 5117
betpa/fdepatate, cua
An Equal Opportunity Empleyer
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1. Introduction

The purpose of this technical memorandum (TM) is to determine the design basis and regulatory
requirements for a potential decentralized wastewater management system that could serve the

Los Osos Community in San Luis Obispo County, CA.

In addition, concerns raised in the Los Osos Project January 2008 Technical Memorandum on
Decentralized Systems will be addressed in this TM.

2. Service Area Definition
The Los Osos study area consists of the following two areas:

1. Prohibition Zone
2. Surrounding Community

with Environmental Sensitive Habitat Areas (ESHA) within each area.
3. Wastewater Flows and Loads

Table 3.1 summarizes water use rates in early 2005 — 2007 for the District customers, as
presented in the Carollo February 2008 TM on Flows and Loads.

Table 3.1. 2005 — 2007 Water Use Estimate for the Los Osos Wastewater Project
Development, San Luis Obispo C

January 499, 14,860,600 15,744,300 58
February 20,261,000 21,122,300 22,015,800 80
March 14,620,100 15,917,600 15,092,500 57
April 18,224,800 17,301,500 21,507,300 72

Average: 67

Note:

(1) Gallons per capita per day (gpcd). Based on population served by LOCSD, estimated
at 8,500 people. Water Usage = Gallons Billed / Population.

Tables 3.2 — 3.4 present the summary of flow estimates for each type of sewer and the projected
characteristics of wastewater for a Gravity Collection System and a STEP system, respectively,
from the Project’s Flows and Loads TM, dated February 2008.
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Table 3.2. Flow Estimates, 2006 Water Use Estimate for the District Los Osos Wastewater

Project Development, San Luis Obispo County
Flow Estimates, 2006 Water Use Estimate

Gravity 18,428 66/1.2 0.1

0.3 1.4 2.5
STEP 18,428 1.2 0.1 0.1 1.2 1.7
Low Pressure 18,428 1.2 0.1 0.1 1.2 1.9
Note:

(1) Average Daily Wet Weather Flow = Water Use (mgd) - Conservation + /average Utilized for sizing processes.

(2) Peak Hourly Wet Weather Flow

Table 3.3. Proj racteristics of Wastewater, Gravity Collection System

340

BOD mgll 350
Suspended Solids mg/l 390 400
Total Nitrogen mg/ 56 58

Table 3.4. Projected Characteristics of Wastewater, STEP
Projected Characteristics of WW, STEP

Suspended Solids mg/l 80
Total Nitrogen mg/l 56

4. Wastewater Management System Design Criteria

The wastewater management system will be designed to meet Title 22 requirements for water
reuse as irrigation and toilet/urinal flushing, for spray irrigation. Drip irrigation is not required to
meet Title 22 regulations. A schematic of the complete collection, treatment and dispersal
system is presented for a Title 22 system in Figure 4-1. Figure 4-2 shows a schematic of a
treatment system that will utilize drip dispersal and not be subject to Title 22 requirements.

4.1.  Collection System
The collection system alternatives that will be considered are as follows:

. Septic Tank Effluent by Pump (STEP)
. Septic Tank Effluent by Gravity (STEG)
. Septic Tank Effluent by Variable Grade Sewer (STVG)
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STEG systems can be used where the existing grade will allow gravity flow from an area of
individual septic tanks to either an area pump station or to the treatment facility itself. Individual
STEP house connections may discharge to a STEG system. Where applicable, STEG systems
save on installation and operating costs by avoiding the need for a pump. The smaller diameter
collection system piping and the attenuation of peak flows offer similar advantages as the STEP
systems. The following are general components associated with a STEG system:

1. High water alarm with telemetry capability
2. 4” diameter effluent pipe to the street

Transmitting primary effluent reduces the slope requirement compared to pipes transmitting raw
wastewater. The following minimum slopes will be applicable to STEG systems:

e 4” diameter pipe - 0.21 ft./100ft.
e 6” diameter pipe - 0.12 ft./100ft.
e 87 diameter pipe - 0.08 ft./100ft.

Acceptable pipe materials are as follows:

e ABS
e SDR series PE pipe

4.1.3. Variable Grade Sewers

Where applicable, variable grade sewers may be proposed. These systems will be septic tank
effluent systems as well. Variable grade sewers can be used in areas where the grade is not
consistent. Candidate sites may have sufficient grade between each connection and the treatment
plant or pump station, however there will be one or more short sections where the grade locally
rises before continuing its fall to the endpoint.

4.1.4. Septic Tank Effluent Areawide Pump Stations

Areawide septic tank effluent pump stations may be necessary to convey effluent to treatment
site(s) from properties served by STEG system. These pump stations will have duplex pumps
and either 24 hour design flow emergency capacity or emergency generators.

4.2. Preliminary Engineering Sizing and Layouts

Basic design criteria for the unit processes shown in Figure 4-1 are presented in this section.

Actual sizing of the components will depend on the final service areas for each decentralized
facility.
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4.2.1. Grease Traps and Septic Tanks

Grease traps and septic tanks are sized based on local code for the design flows associated with
the buildings they serve. In general, the following basic design criteria will be applied for the
planning level sizing of septic tanks and grease traps:

Septic Tanks

* Residences up to 4 bedrooms - 1,500 gallon, 2-compartment tank
¢ Residence 5+ bedrooms - 1.5 day HRT, 2-compartment tank
¢ Office/Retail/Restaurant buildings - 1.5 day HRT, 2-compartment tank

Multiple buildings may be connected to a STEG tank.

Grease Traps

All restaurants are required to have the kitchen flows separated and diverted to a grease trap prior
to introduction into the septic tank. The following design criteria will be applied to grease traps:

* 3 day HRT for all separated kitchen wastewater prior to entering the septic tank

Actual sizing and associated costs for septic tanks and grease traps will be completed in Tasks 2
and 3.

4.2.2. Flow Equalization Tank

The Decentralized Treatment TM correlates plant flow rate with reliability, stating that the
higher the flow, the more stable the influent flows and loads and consequently the more stable
the treatment. While this is true in a general sense, there are two factors that mitigate this issue.
The first is treatment process selection. RMFs and other fixed film processes are inherently
more stable than suspended growth (activated sludge) processes and therefore can withstand a
greater degree of variability in the influent flow and load. The second mitigation factor is flow
equalization, especially with an effluent sewer system as the septic tank attenuates flow. By
equipping a decentralized system with an influent flow equalization tank, variations in flows and
loads are further dampened. For this reason, a flow equalization (EQ) tank is included in the
process to minimize influent flow and load variations. Normal peaks in daily flows will result in
rising levels within the tank rather than spikes in flow through the treatment system. During the
night and other low demand periods, the equalization tank will empty. The tank will be sized
based on a total of 500,000 gallons, prorated for each sub-area.

4.2.3. Recirculation Tanks
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The RMF treatment systems require recirculation tanks in addition to the treatment units. The
first stage and polishing RMFs are sized based on flow and expected wastewater strength. The
recirculation tank provides sufficient contact time between the treated RMF effluent and influent
wastewater to facilitate partial denitrification. The effluent flow from this tank is controlled
either by a recirculation valve or pump. The valve or pump maintains the operating level in the
tank by increasing flow out as the level in the tank rises and preventing flow out during low
flows. This results in an operating level that varies within the range of the valve or pump floats.
Emergency storage volume is added on top of the operating volume to allow the operator time to
respond in the event of a valve or pump failure. The design residence time plus operating and
emergency storage volume allowances results in a design HRT of approximately 0.5 day.

4.2.4. 1*'and 2" Stage RMFs

The 1% and 2™ stage RMFs are designed based on the loading rate, measured in gdp/ft* of
footprint. For high strength restaurant flows, the loading rate is 10-15 gpd/ft>. For residential
flows, a loading rate of 25-40 gpd/ft®. A variety of RMFs exist and are under consideration for
use. Figure 4-3 illustrates the Advantex™ System installed at the Malibu Creek Plaza. This is
an above-grade system that will only be used where sufficient land is available. As space and
neighbor impacts are important considerations, below grade systems such as the SeptiTech™
and other Biofilters are likely preferred. Figures 4-4 and 4-5 illustrate installation of a below
grade Biofilter. Figure 4-6 illustrates the SeptiTech™ system. The design loading rate for
systems that combine commercial and residential flows will be the flow weighted average of the
loading rates presented above.
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4.2.6. Filtration System — Title 22 Compliant System

The Title 22 definition of a tertiary disinfected wastewater includes a coagulation requirement
prior to filtration. This step would involve chemical feed, storage and monitoring equipment.
Due to the potential use of reclaimed water for spray irrigation and toilet and urinal flushing,
coagulation is not required provided that monitoring and diversion provisions are in place. An
approved media filter is proposed as a pre-filter to meet filter influent turbidity requirements.
The pre-filter will be identical to the final filter feeding the disinfection system, providing
redundancy as well as complying with the coagulation exception requirements. For monitoring
purposes, the filter influent will be downstream of the pre-filter and upstream of the final filter
and disinfection processes.

Turbidity will be continuously monitored on both the influent and effluent of the final filter.
Alarms will be set to automatically trigger diversion to the alternate dispersal system if any of
the following turbidity values are exceeded on the final filter effluent:

e An average of 2 NTU within a 24-hour period;
5 NTU more than 5 percent of the time within a 24-hour period;
e 10NTU at any time.

In addition, due to relief from the coagulation requirement, alarms will also be set to trigger
diversion if the following turbidity requirement is not met on the filter influent:

¢ Filter influent turbidity remains less than 5 NTU. Alarm set to divert if 5 NTU is
exceeded for longer than 15 minutes.

4.2.7. Filtration System — Drip Irrigation

For drip irrigation, the only filtration requirement will be that for the UV disinfection system. A
pressure media filter will be installed prior to the UV/Ozone system. 10 and 5 micron cartridge
filters will be installed between the media filter and the UV/Ozone system as an added measure
of protection against any potential breakthrough from the pressure filter.

4.2.8. Disinfection System

Title 22 Tertiary Disinfected Wastewater Requirements

To meet the disinfection requirements, an ozone - UV treatment system is proposed. This
system will be designed to treat the full design flow with excess capacity. Treatment shall
conform to the following performance standards, to be confirmed by daily total coliform testing:

e The median concentration over any 7 day period of total coliform bacteria measured
in the disinfected effluent does not exceed an MPN of 2.2 per 100 milliliters.
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4.2.9. Effluent Dispersal

Non Title 22 Tertiary Disinfected Wastewater

Treated wastewater effluent will be used primarily for residential landscape irrigation as a
dispersal technique and, very importantly to replace residential irrigation demand. Landscape
irrigation will be via drip irrigation. When spray irrigation is proposed, Title 22 water will be
supplied as described below. In Task 2, residential areas will be evaluated as to their ability to
use subsurface drip irrigation vs the need for spray irrigation.

Title 22 Tertiary Disinfected Wastewater

Title 22 Disinfected Tertiary Treated Wastewater will be used for spray irrigation and, where
possible, toilet flushing via a dual plumbed system (purple pipe) in commercial / public
buildings. Task 2 will identify areas that can use spray irrigation and in building reuse of Title 22
Disinfected Tertiary Treated Wastewater. As required by CA DPH, drainfield disposal of off-
spec wastewater will be provided. Automatic valves will be activated to direct wastewater to the
drainfield system when continuous turbidity measurements or total coliform laboratory results
indicate DPH standards for unrestricted water reuse are not being met. Facilities will be
provided for storage or more likely drainfield disposal or drip irrigation for periods when
demand for spray irrigation does not exist. Existing drainfields at individual properties will be
considered for effluent disposal

A water balance will be prepared to illustrate effluent water management during the range of
expected conditions.

Figure 4-9 illustrates a drip itrigation system.
4.2.10. Odor Control

Reduction of foul odor generation will be maximized during system design by minimizing
splashing in tanks, especially of untreated wastewater. Generally, all areas with foul gases will
have positive ventilation and foul gas treatment with soil odor filters will be used. Where space
constraints exist, carbon filters will be used. For areas where positive ventilation is not practical,
passive vents with carbon filters will be used. Figures 4-9 thru 4-13 are typical plan and profiles
of these odor treatment units, along with representative photos.

4.2.11. Electrical Controls and Monitoring
A telephone and internet based continuous monitoring system will be installed to monitor all

vital project equipment to enable a proactive and, as needed, emergency response to the
wastewater system’s functioning. Figure 4-14 illustrates the control and monitoring panel for a
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similar facility at the Malibu Creek Plaza in Malibu, CA. Operators will be notified of
emergency conditions and required response time will be specified for all types of emergency
conditions.






Los Osos Technical Memo
Design Criteria

May 5, 2008

Page 16

FIGURE 4-10. SOIL ODOR FILTER, TYPICAL PLAN AND SECTION
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FIGURE 4-14. CONTROL PANEL — MALIBU CREEK PLAZA

4.2.12. Reliability

The following reliability features will be included for each unit process, along with an
emergency generator that will power the entire wastewater collection, treatment and reuse
system.

Septic Tank Effluent Areawide Pump Stations:

Duplex pump station and emergency power. Redundant high water alarms will be installed in
each tank to notify the operator in the event of any clogging. A service contract will exist with a
septic pumping company for emergency pump outs, if necessary.

Flow Equalization Tank:

Duplex pump station and emergency power. Redundant high water alarms will be installed in

each tank to notify the operator in the event of any clogging. A service contract will exist with a
septic pumping company for emergency pump outs, if necessary
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RMF:

Redundant unit allowing full design flow to be processed with the largest unit out of service. All
internal pump stations are duplex pump stations with emergency power provisions.

Title 22 Filters:

A bypass will be in place to divert effluent the water to the temporary dispersal area. This area
will be capable of accepting the full design flow for up to 20 days.

UV / Ozone Disinfection System:

Each component of the disinfection system will be equipped with a redundant unit such that full
design UV and Ozone dose can be delivered with the largest unit out of service.

Reuse Water Booster Pump Station:

The booster pump station supplying the reuse water to the individual properties and/or buildings
will be designed such that the full peak flow can be maintained with the largest pump out of
service.

4.3. Disposal/Reuse

[rrigation and reuse for toilet/urinal flushing are proposed for the reuse options. Each site will be
equipped with an appropriately sized drainfield for emergency disposal and/or disposal that is
required when the reuse demand is less than the volume of treated wastewater. The use of the
existing drainfields as a means of disposal will be investigated.

4.4. Solids Handling

The RMF processes under consideration do not generate large amounts of sludge. The primary
source of solids is the septic tanks at the individual properties. Septage is currently hauled to an
existing treatment facility. Treating the septic tank effluent will generate little additional sludge,
so the total increase in solids over the existing situation is not expected to adversely impact the
current receiving facility. Table 4-1 shows the breakdown of annual septage generation. Should
a solids handling facility be needed, this represents the approximate volume of septage it would
have to treat.
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Table 4-1: Annual Septage Generation
Septic Tanks
# of Connections 6,000
Volume (gal) 1,500
Frequency of Pumping (years) 5.0
Annual Septage Volume (gal) 1,800,000
Flow Equalization Recirculaton Tanks
Design Flow (gpd) 1,200,000 1,200,000
Design Total Volume (gal) 600,000 1,200,000
% Full at time of Pumping 25% 50%
Frequency of Pumping (years) 5.0 5.0
Annual Septage Volume (gal) 30,000 120,000
Total Annual Septage Volume (gal) 1,950,000

Assuming a 200 day per year operation, a 10,000 gpd facility will be needed. Alternative
management options are disposal at a treatment plant or an independent facility, with the options
of land application (such as a sod farm).

4.5. Hydrogeology

Based upon the hydrogeologic studies performed to date, proposed effluent disposal sites will be
evaluated with respect to their capacity to accept the proposed wastewater quantities.

5. Regulatory Issues

3.1.  Regulatory Requirement for Using Recycled Wastewater for Spray Irrigation and
Toilet Flushing

Treated wastewater that complies with CA Department of Public Health Title 22 Disinfection
Tertiary Treated Standards may be used in DPH approved buildings for non-potable purposes
with a dual piping water supply system. For residential and other properties, Title 22 water may
be used for spray irrigation. Recycled water is conveyed in purple pipes with appropriate back
flow preventors required to avoid connection to the potable water supply. No reuse is assumed
in restaurants or inside private residences, per CADPH regulations.

For use as spray irrigation or urinal and toilet flushing, the recycled wastewater must be defined
as “disinfected tertiary recycled water”. To meet this requirement, filtration and disinfection in
accordance with regulatory requirements is proposed. For planning purposes, it is assumed that
any water quality violations that may occur, will result in partially treated wastewater being
diverted to the drainfields system that would serve as an alternate disposal system for the 20 days
of emergency discharge as required by DPH.
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S.1.1. Process Requirements — No Alternate Disposal Site

If no alternate disposal site is approved or if it is not feasible to use the existing drainfields, then
long term storage will be required. The requirement will be for 20 days worth of storage at the
design flow for each facility. All provisions for odor control, pumps and pump back equipment
must also be furnished.

5.1.2. Use Area Requirements
The use of Title 22 water for spray irrigation must meet the following requirements:

1. TIrrigation must be greater than 50 feet from a domestic water supply well

2. In areas accessible to the public, appropriate signs shall be placed reading “Recycled
Water — Do Not Drink”.

3. No connections of any kind to potable water system will be allowed.

4. No hose bibs are allowed on recycled water lines (purple pipe).

5.1.3. General Requirements

o Recycled water shall not be delivered for any internal use to any individually-owned
residential units including free-standing structures, multiplexes, or condominiums.

. Recycled water shall not be delivered for internal use except for fire suppression systems,
to any facility that produces or processes food products or beverages. Cafeterias or snack
bars in a facility whose primary function does not involve the production or processing of
foods or beverages are not considered facilities that produce or process foods or
beverages.

. Recycled water shall not be delivered to a facility using a dual plumbed system unless the
report required pursuant to section 13522.5 of the Water Code, and which meets the
requirements set forth in section 60314, has been submitted to, and approved by, the
regulatory agency.

5.1.4. Potable Water Supply Back-up

The public water supply shall not be used as a backup or supplemental source of water for a
dual-plumbed recycled water system unless the connection between the two systems is protected
by an air gap separation which complies with the requirements of sections 7602 (a) and 7603 (a)
of title 17, California Code of Regulations, and the approval of the public water system has been
obtained.
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3.1.5. Inspection Requirements for Dual Plumbing

Cross connection inspections will be conducted by a certified inspector in accordance with
regulatory requirements and acceptable to San Luis Obispo County Public Health Cross-
Connection and Water Pollution Control Program.

Should there be any incidence of backflow from the dual-plumbed recycled water system into the
potable water system; CDPH will be notified within 24 hours of the discovery of the incident.

All backflow prevention devices installed to protect the public water system serving the dual-
plumbed recycled water system shall be inspected and maintained in accordance with section
7605 of Title 17, California Code of Regulations.

5.1.6. Report Requirements

An Engineering Report will need to be prepared to detail the proposed recycled water system for
the project, in accordance with Section 13522.5 of the Water Code. The Engineering Report will
include the following:

1. A detailed description of the intended use area identifying the following:

a. The number, location, and type of facilities within the use area proposing
to use dual plumbed systems,

b. The average number of persons estimated to be served by each facility on
a daily basis

c. The specific boundaries of the proposed use area including a map showing
the location of each facility to be served

d. The person or persons responsible for operation of the dual plumbed
system at each facility, and

e. The specific use to be made of the recycled water at each facility

2. Plans and specifications describing the following:

Proposed piping system to be used,

Pipe locations of both the recycled and potable systems,

c. Type and location of the outlets and plumbing fixtures that will be
accessible to the public, and

d. The methods and devices to be used to prevent backflow of recycled water

into the public water system.

e

3. The methods to be used to assure that the installation and operation of the dual
plumbed system will not result in cross connections between the recycled water
piping system and the potable water piping system. This shall include a
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description of pressure, dye or other test methods to be used to test the system
every four years.
5.2.  California Coastal Commission

For all areas within the ESHA, the California Coastal Commission will have to approve the
proposed wastewater management system. A map of the ESHA in Los Osos will be presented in
the Task 2 Report.

5.3. RWQCB
There are no known additional requirements that are expected from the RWQCB.
5.4. Department of Public Health

There are no known additional requirements that are expected from the DPH.

5.,5. SWRCB

There are no known additional requirements that are expected from the SWRCB. The most
likely source of funding assistance would be from grant programs and/or the SRF. These funds,
if available, will be subject to approval by the SWRCB. Water reuse is a regulatory priority,
especially where saltwater intrusion into the aquifer is an issue, as it is in Los Osos. As such, the
decentralized option may present opportunities for funding that may not exist for the centralized
options.

6. Sitting Considerations
The decentralized option will consider the following options:

1. Multiple sites within the community where land is available
2. Multiple sites on the edge of the community — as considerable available undeveloped land
exist.

The Task 2 report will identify the prospective treatment facilities candidate sites.

Sitting of the treatment systems within the community will require the use of undeveloped lots
and “paper streets”. Paper streets are areas that show up as streets on the assessors map but that
are not currently cleared or paved. These areas add to the undeveloped lot areas and increase the
total available area for sitting of treatment facilities. The potential available area will be
calculated by offsetting the building perimeter and the property lines by setbacks — typically 10
feet. The remaining area is considered potentially available area for sitting of a treatment
facility.



Los Osos Technical Memo
Design Criteria

May 5, 2008

Page 25

6.1. Neighbor Considerations/Impacts

Neighbor impacts will be minimized through the use of subsurface treatment units, landscaping,
extensive odor control capacity and the potential configuration of a subsurface Nitrex ™ wetland
that can be visually appealing while retaining the treatment process below grade. A schematic of
a typical system will be prepared in Task 2.

7. Environmental
The major environmental considerations are understood to be:

1. California Coastal Commission approval for use of any ESHA sites

2. Impact of the proposed project on water supply sustainability

3. Carbon Footprint of proposed system — the energy use of the proposed system will be
determined in Task 3 along with consideration of impacts on climate change (such as methane
gas release) and life cycle considerations

4. Affordability
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1. Introduction

The Task 2 Technical Memorandum (TM) developed two Los Osos Decentralized Wastewater
Management scenarios and the associated planning level quantities. This TM will use develop
preliminary cost estimates based on these quantities and the unit price structure used in the Fine
Screening Analysis.

2. Scenarios & Associated Quantities

Each scenario serves the entire Prohibition Zone. The drainfield and potential reuse sites are
essentially the same for each scenario. The differences are the number and location of each
treatment facility and the associated pump stations, force mains and effluent dispersal piping and
the disposal options of residential reuse / dispersal vs. common drainfields with non-residential
reuse.

2.1.  Scenario 1 — Multiple Locations Within Los Osos

This scenario divides the Prohibition Zone into 7 smaller zones, each having its own treatment
and dispersal sites. Treatment, disposal and potential reuse sites were identified for each zone.
Residential irrigation reuse is considered as a separate option.

2.2.  Scenario 2 — Two Locations in Mid-Town Los Osos and Northeast Region of Los
Osos

This option will utilize two treatment locations — one in the northeast area of Los Osos and the
Mid-Town site, minimizing transmission costs, in combination with multiple disposal and reuse
locations. Residential irrigation reuse is considered as a separate option.

2.3. Wastewater System Quantities

Table 2-1 presents our estimates of components quantities for the wastewater collection,
treatment and reuse/disposal system by sub-zone and totals. Table 2-2 presents the quantities for
the dual treatment sites and multiple dispersal/reuse system scenarios.

The Fine Screening Analysis referenced four types of lots with respect to installing a STEP
system (the same four types will apply to STEG systems). These types are as follows:

1. Type 1 — Existing septic tank in front yard to be removed and new STEP/STEG tank
placed in same location.

2. Type 2 — Existing septic tank in front yard to be abandoned and new STEP/STEG tank
placed in new location.
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Table 2-2: Scenario 1 Quantities for Wastewater Treatment and Dispersal/Reuse

N-1 74,560 44,800 222,500 222,500 3,000
N-2 76,560 43,500 215,800 215,800 3,700
N-3 60,880 38,700 191,900 191,900 7,500
E-1 14,560 9,300 83,500 83,500 730
SE 21,680 17,000 102,600 102,600 1,300
W-1 64,400 40,000 178,400 178,400 4,300
W-2 68,880 38,000 209,700 209,700 2,400
Totals 381,600 231,300 1,204,400 1,200,000 23,000

Table 2-3: Scenario 2 Quantities for Wastewater Treatment and Dispersal/Reuse

___Residential Reust
Reuse | Reuse

Northeast | 151,120 | _ 88,300 | 438,300 | 438,300 | 5.
Mid-Town | 230400 | 143,000 | 766,100 | 766,100 | 12,000
Totals 381,520 231,300 1,204,400 1,200,000 17,500
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3. Unit Prices

The components and costs for each type of lot connection were detailed in the Fine Screening
Analysis for STEP systems. Those tables presented costs separated into homeowner costs and
contractor costs. Total costs only are presented in this analysis

A summary of costs for each STEP connection type, consolidated from the tables presented in
the Fine Screening Analysis, is shown in Table 3-1. The only difference between a STEP and a
STEG system is the pumps and controls that are not part of a STEG system. The costs for each
type of STEG system are shown in Table 3-2.

In addition to the connection costs, a cost range of $1,900 — $3,000 was reported in the Fine
Screening Analysis for electrical work associated with STEP systems. For consistency with the
Fine Screening Analysis, this range has been added to the cost tables.

Table 3-3 presents other preliminary unit prices associated with collection and dispersal piping
and pump stations, based on bid tab unit costs and other previously developed cost estimates.

The cost analysis presented below uses the Carollo provided cost estimates. LAI’s opinion on
the unit pricing is presented in Section 7.

Table 3-1:

TEP System Connection Costs by Lot

1 $500 ]$2,000] $2,200 |$1,900]$3,000( $500 $500 $760 | $870 | $8,360 | $9,570
2 $2,000] $2,200 |$1,900$3,000] $700 $300 $500 $760 | $870 | $8,360 | $9,570
3 $2,000| $2,200 |$1,900]$3,000] $1,600 $300 $300 $750 $905 | $1,015| $9.955 | $11,165
4 $2,000] $2,200 |$1,900]$3,000{ $1,200 $300 $2,800 $750 $1,115 | $1.225 | $12,265 | $13,475

Source: Tables 3.10 - 3.13, Carollo "Viable Project Alternatives Fine Screening Analysis,” August 2007
“Electrical connection costs taken from Table 3.15, Carollo "Viable Project Alternatives Fine Screening Analysis”, August 2007

_Table 3-2: STEG System Connection Costs by Lot Type'

1 $500 | $2,000 $500 $500 $350 | $350 | $3.850 | $3,850
2 $2,000 $700 $300 $500 $350 | $350 | $3,850 | $3,850
3 $2,000 $1,600 $300 $300 $750 $495 | $495 | $5445 | $5,445
4 $2,000 $1,900] $3,000] $1,200 $300 $2,800 $750 $895 | $1,005| $9,845 | $11,055

Source: Tables 3.10 - 3.13, Carollo "Viable Project Alternatives Fine Screening Analysis,” August 2007
*Electrical connection costs taken from Table 3.15, Carollo "Viable Project Alternatives Fine Screening Analysis", August 2007
"Table 3-1 costs minus the pump and controls and electrical connection costs.
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Table 3-3 presents other preliminary unit prices associated with collection and dispersal piping
and pump stations, based on bid tab unit costs and other previously developed cost estimates.

Table 3-3: Unit Pricing for Collection and Di 1C
Gravity Sewers and Force Mains! 230,000 29.7 $129
Force Mains and Laterals® 254,000 15.2 $60
Duplex Pump Station® 8 2.6 $433,333
Triplex Pump Station® 2 1.2 $600,000
Pocket Pump Station® 12 2.4 $200,000

(1) Taken from Table 3-1, Carollo August 2007 Viable Altematives Analysis Fine Screening Analysis
(2) Taken from Table 3-18, Carollo August 2007 Viable Alternatives Analysis Fine Screening Analysis
(3) Taken from Table 3-17, Carollo August 2007 Viable Alfernatives Analysis Fine Screening Analysis

4. Construction Costs

Tables 4-1 and 4-2 detail the collection system and treatment system costs for Scenario 1 based
on the preliminary unit prices and quantities presented in the preceding sections, with and
without Residential Reuse to new drip irrigation fields, respectively. Tables 4-3 and 4-4 details
the collection system and treatment system costs for Scenario 2, with and without Residential
Reuse to new drip irrigation fields, respectively.

Bid tab prices taken from Table 3-3 do not have a range of costs. In addition, the treatment unit
processes were derived from LAD’s experience in constructing Nitrex™ based treatment systems.
Contractor overhead and profit, contingency and sales tax are included. As no other treatment
process is proposed, a range of costs for treatment is not applicable. Similarly, the drip irrigation
costs have the same basis, with the same adders for consistency with the Fine Screening
Analysis. Contractor overhead and profit, contingency and sales tax were only applied to the
drip irrigation costs as the other costs are based on bid tab values. A range of costs is not
presented for dispersal/reuse system costs. The range of costs for the various types of STEG and
STEP connections are based on the range of costs associated with the electrical connection. Due
to the fact that the majority of the systems proposed are STEG systems, this does not affect the
price materially as can be seen in the narrow range of high and low costs. Table 4-5 presents the
Fine Screening Report Construction Cost Estimates from the August 2007 Fine Screening
Analysis Report. The “High” costs from tables 4-1 through 4-4 were used for comparison.
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_Table 4-1: Construction Costs — Scenario 1, with Residential Reuse / Drip Irri

ation

1 ]Mobilization/Demobilization 1 EA 5% 6,000
2 |Type 1 STEG Connection 341 EA 3 3,850] $ 3,850]1 $ 1,315,000] $ 1,315,000
3 [Type 2 STEG Connection 3,073 EA $ 3850] % 38501 $ 11,833,000f $ 11,833,000
4 |Type 3 STEG Connection 911 EA $ 5445| $ 5445] $ 4,959,000] $ 4,959,000
5 [Type 4 STEG Connection 228 EA $ 9,845 $ 11,0551 $ 2,242.000( $ 2,517,000
6 |Type 1 STEP Connection 16 EA 3 8,360} $ 9,570] $ 136,000] $ 156,000
7 |Type 2 STEP Connection 148 EA $ 8,360] $ 9,570] $ 1,219,000] $ 1,396,000
8 |Type 3 STEP Connection 43 EA $ 9955 $ 11,1651 $ 431,000 $ 483,000
9 |Type 4 STEP Connection 11 EA 3 12,2651 $ 13,4751 % 133,000( $ 146,000
10 [Pressure Sewer/Force Mains 24,900 LF $60 $1,494,000,
11 |4" Gravity Sewer 221,000 LF $129 $28,538,000
12 |Road Restoration 1 EA $2,000,000 $2,000,000
13 |Pocket Pump Station 4 EA $200,000 $800,000
14 [Duplex Pump Station 2 EA $433,333 $867,000
15 |{Triplex Pump Station 0 EA $600,000 $0,
16 {Odor Control 6 EA $50,000 $300,000
17 |Standby Power Facilities 2 EA $360,000 $720,000

Subtotal

59,813,000

$

60,350,000

1 |EQ/ Recirculation / Dosing Tanks $4,320,000
2 |Biofilters $8,880,000
3 [Nitrex™ $4,560,000
4 |Disinfection / Filtration / Controls $2,760,000
5 |Contractor Overhead and Profit 15% $3,078,000
6 |Treatment Processes Contingency 30% $6,156,000
7 |Sales Tax 8% $1,641,600
8 |Land Acquisition 9.0 acres $500,000 $4,500,000
9 [Standby Power Facilities 7 EA $360,000 $2,520,000
10 1Odor Control 7 EA $50,000 $350,000

Subtotal $38,766,000

1 : $ $ 13,878,000
2 |Laterals to Property 381,600 $60 $ 22,896,000
3 |Drainfield/Drip Irrigation 3,613,200 # $2.00 $ 7,226,400
4 |Contractor Overhead and Profit 15% $ 1,083,960
5 [Contingency 30% $ 2,167,920
6 |Sales Tax 8% $ 578,112

Subtotal $47,831,000

Scenario 1 Total Construction Costs - Residential Reuse Option

$ 146,410,000 | $ 146,947,000
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Table 4-2: Construction Cos

1 [Mobilization/Demobilization 1 EA 5% $2,826,000
2 |Type 1 STEG Connection 341 EA $ 38501 $ 3,8501 $ 1,315,000{ $ 1,315,000
3 |Type 2 STEG Connection 3,073 EA $ 38501 $ 3,850 $ 11,833,000] $ 11,833,000
4 IType 3 STEG Connection 911 EA $ 5445] $ 5445] $ 4,959.000| $ 4,959,000
5 |Type 4 STEG Connection 228 EA $ 9845]| $ 11,055] $ 2,242,000 $ 2,517,000
6 [Type 1 STEP Connection 16 EA $ 8,360] $ 9,5701 $ 136,000] $ 156,000
7 |Type 2 STEP Connection 146 EA $ 8,360] $ 9,5701 $ 1,219,000 $ 1,396,000
8 |Type 3 STEP Connection 43 EA 3$ 9,055] $ 11,165] $ 431,000] $ 483,000
9 |[Type 4 STEP Connection 11 EA $ 12,265] $ 13,475] $ 133,000 $ 146,000
10 |Pressure Sewer/Force Mains 24,900 LF $60 $1,494,000
11 [4" Gravity Sewer 221,000 LF $129 $28,538,000
12 {Road Restoration 1 EA $2,000,000 $2,000,000,
13 |Pocket Pump Station 4 EA $200,000 $800,000
14 |Duplex Pump Station 2 EA $433,333 $867,000
15 |Triplex Pump Station 0 EA $600,000 $0
16 [Odor Control 6 EA $50,000 $300,000
17 {Standby Power Facilities 2 EA $360,000 $720,000

Subtotal | $ 59,813,000 | $ 60,350,000

1 |EQ/ Recirculation / Dosing Tanks $4,320,000
2 |Biofilters $8,880,000
3 [Nitrex™ $4,560,000
4 |Disinfection / Filtration / Controls $2,760,000
5 |Contractor Overhead and Profit 15% $3,078,000
6 |Treatment Processes Contingency 30% $6,156,000
7 |Sales Tax 8% $1,641,600
8 |Land Acquisition 9.0 acres $500,000 $4,500,000
9 |Standby Power Facilities 7 EA $360,000 $2,520,000
10 {Odor Control 7 EA $50,000 $350,000

Subtotal $38,766,000

23.000

1 |Distribution Force Main ft $60 $1,380,000
2__|Drainfield/Drip Irrigation 1,204,400 e $2 $2,408,800
3 [Contractor Overhead and Profit 15% $361,320
4 [Contingency 30% $722,640
5 |Sales Tax 8% $192,704
6 |Land Acgquisition [ 277 | acres $500,000 $13,850,000

Subtotal $18,916,000

Scenario 1 Total Construction Costs - No Residential Reuse $ 117,495,000] $ 118,032,000
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Table 4-3: Construction Co

— Scenario 2, with Residential Reuse / Drip Irri

ation

1 [Mobilization/Demobilization 1 EA 5% $2,843,000
2 |Type 1 STEG Connection 339 EA 3 3,850| $ 3,8501 $ 1,306,0001 $ 1,306,000
3 [Type 2 STEG Connection 3,051 EA $ 3,8501 $ 38501 % 11,747,000 $ 11,747,000
4 |Type 3 STEG Connection 904 EA $ 54451 $ 5445] $ 4,923,000] $ 4,923,000
5 {Type 4 STEG Connection 226 EA $ 9,845 § 11,055] $ 2,225,000] $ 2,499,000
6 |Type 1 STEP Connection 19 EA $ 8,360| $ 9,570] $ 157,000{ $ 179,000
7 |Type 2 STEP Connection 168 EA $ 8,360 $ 95701 $ 1,406,000] $ 1,609,000
8 |[Type 3 STEP Connection 50 EA 3 99551 § 11,165] $ 496,000| $ 557,000
9 |Type 4 STEP Connection 12 EA $ 12,2651 $ 13,475] $ 153,000] $ 168,000
10 |Pressure Sewer/Force Mains 26,100 LF $60 $1,566,000
11 |4" Gravity Sewer 220,100 LF $129 $28,422,000
12 |Road Restoration 1 EA $2,000,000 $2,000,000
13 |Pocket Pump Station 2 EA $200,000 5400,000
14 |Duplex Pump Station 2 EA $433,333 $867,000
15 [Triplex Pump Station 1 EA $600,000 $600,000
16 [Odor Control 5 EA $50,000 $250,000
17 |Standby Power Facilities 3 EA $360,000 $1,080,000

Subtotal 60,441,000 61,016,000

1 |EQ/ Recirculation / Dosing Tanks $4,320,000
2 |Biofilters $8,880,000
3 [Nitrex™ $4,560,000
4 |Disinfection / Filtration / Controls $2,760,000,
5 |Contractor Overhead and Profit 15% $3,078,000
6 |Treatment Processes Contingency 30% $6,156,000
7 |Sales Tax 8% $1,641,600
8 [Land Acquisition 7.0 acres $500,000 $3,500,000
9 |Standby Power Facilities 2 EA $360,000 $720,000
10 |Odor Control 2 EA $50,000 $100,000

Subtotal $35,716,000

1 |Distribution Force Main 231,300 $13,878,000
2 |Laterals to Property 381,520 $60 $22,891,200
3 |Drainfield/Drip Irrigation 3,613,200 £t $2.00 $7,226,400
4 |Contractor Overhead and Profit 15% $1,083,960
5 |Contingency 30% $2,167,920,
6 |[Sales Tax 8% $578,112

Subtotal 347,826,000

Scenario 2 Total Construction Costs - Residential Reuse Option

$ 143,983,000 | $ 144,558,000
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Table 4-4: Construction Cos

— Scenario 2, without Residential Reuse

1 ]Mobilization/Demobilization 1 EA 5% $2,843,000
2 |[Type 1 STEG Connection 339 EA $ 3,850 $ 3,8501] $ 1,306,000] $ 1,306,000
3 |Type 2 STEG Connection 3,051 EA $ 38501 $ 38501 % 11,747.000] $ 11,747,000
4 |Type 3 STEG Connection 904 EA $ 5445 $ 5445| $ 4,923.000] $ 4,923,000
5 ]Type 4 STEG Connection 226 EA 3 9,845| $ 11,0550 $ 22250000 $ 2,499,000
6 |Type 1 STEP Connection 19 EA $ 8,360 $ 9,570] 3 157,000| $ 179,000
7 _|Type 2 STEP Connection 168 EA 3 8,360 $ 95701 $ 1,406,000] $ 1,609,000
8 |Type 3 STEP Connection 50 EA $ 99551 § 11,1651 $ 496,000] $ 557,000
9 |Type 4 STEP Connection 12 EA $ 12,265 $ 13,475 $ 153,000] $ 168,000
10 [Pressure Sewer/Force Mains 26,100 LF $60 $1,566,000
11 |4" Gravity Sewer 220,100 LF $129 $28,422,000,
12 |Road Restoration 1 EA $2,000,000 $2,000,000]
13 |Pocket Pump Station 2 EA $200,000 $400,000
14 |Duplex Pump Station 2 EA $433,333 $867,000
15 |Triplex Pump Station 1 EA $600,000 $600,000
16 |Odor Control 5 EA $50,000 $250,000
17 |Standby Power Facilities 3 EA $360,000 $1,080,000

Subtotal 61,016,000

1 |EQ/ Recirculation / Dosing Tanks $4,320,000
2 |Biofilters $8,880,000
3 [Nitrex™ $4,560,000
4 |Disinfection / Filtration / Controls $2,760,000
5 |Contractor Overhead and Profit 15% $3,078,000
6 |Treatment Processes Contingency 30% $6,156,000
7 |Sales Tax 8% $1,641,600
8 [Land Acquisition 7.0 acres $500,000 $3,500,000
9 |Standby Power Facilities 2 EA $360,000 $720,000
10 |Odor Control 2 EA $50,000 $100,000

Subtotal $35,716,000

1 |Distribution Force Main 23,000 ft $60 3 1,380,000
2 |Drainfield/Drip Irrigation 1,204,400 e $2 $ 2,408,800
3 |Contractor Overhead and Profit 15% $ 361,320
4 [Contingency 30% $ 722,640
5 |Sales Tax 8% $ 192,704
6 ]Land Acquisition | 277 | acres $500,000 $ 13,850,000

Subtotal $18,916,000

Scenario 2 Total Construction Costs - No Residential Reuse

$115,073,000] $115,648,000
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5. O&M Costs

O&M costs were generated for the collection/dispersal systems as well as the treatment facilities
associated with both scenarios. Typical breakdowns of O&M costs for the treatment zones, at
differing design flows associated with the zones of Scenarios 1 and 2 are presented in Appendix
A. Tables 5-1 and 5-2 summarize the O&M costs for Scenario 1 with and without residential
reuse. Tables 5-3 and 5-4 summarize the O&M costs for Scenario 2 with and without residential
Table 5-5 summarizes the O&M costs for the treatment facilities associated with
Scenarios 1 and 2. The proposed treatment system is a Title 22 compliant system that will not

réuse.

differ with residential reuse.

Table 5-1: ’ Scenarlo 1 Collectlon and Disp ersal System O&M Cos

— Residential Reuse

_gg_ - Description ‘

1 Labor Collection | Dispersal 416,000
FTE 2 3
Total Hours 4,160 6,240
hourly rate $40.00 $40.00

2 [Sludge Disposal 143,100
Frequency of pumping (years) 5 n/a
Total # Pumped per year 954 n/a
Cost / Pumpout $150.00 n/a

3 |Electricity Collection | Dispersal 53,800
Design Flow (gpd) 1,200,000 | 1,200,000
% Pumped | 30% 100%
Power Unit Cost ($/kWh) $ 012 % 0.12
Total Pumping Cost $12,394 $41,354

4 |Equipment Maintenance/Replacement 153,500
STEP Pump Maintenance / Replace 12,400
Frequency of Replacement (yr.) 7
#/year 31
Cost / Replacement $400
Pump Station Maintenance / Replace | 81,080
% of Construction Cost 2.0%
Odor Control Maintenance / Replace | 60,000
% of Construction Cost 20.0%

Total O & M Cost

766,400
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Table 5-2: Scenario 1 Collection and Dispersal System O&M Cos

No Residential Reuse

Table 5-3: Scenario 2 Collection and Dis ersal S stem ’O&M C t

1 |[Labor Collection | Dispersal | $ 249,600
FTE 2 1
Total Hours 4,160 2,080
hourly rate $40.00 $40.00

2 |Sludge Disposal $ 143,100
Frequency of pumping (years) 5 n/a
Total # Pumped per year 954 n/a
Cost / Pumpout $150.00 n/a

3 |Electricity Collection | Dispersal | $ 53,800
Design Flow (gpd) 1,200,000 | 1,200,000
% Pumped [ 30% 100%
Power Unit Cost ($/kWh) $ 0121 % 0.12
Total Pumping Cost $12,394 $41,354

4 [Equipment Maintenance/Replacement $ 153,500
STEP Pump Maintenance / Replace $ 12,400
Frequency of Replacement (yr.) 7
# / year 31
Cost / Replacement $400
Pump Station Maintenance / Replace | 3 81,080
% of Construction Cost 2.0%
Odor Control Maintenance / Replace | $ 60,000
% of Construction Cost 20.0%

Total O & M Cost $ 600,000

Resid ntial Reuse

1 |Labor Collection | Dispersal | $ 416,000
FTE 2 3
Total Hours 4,160 6,240
hourly rate $40.00 $40.00

2 |Sludge Disposal $ 143,100
Frequency of pumping (years) 5 n/a
Total # Pumped per year 4,769 n/a
Cost / Pumpout $150.00 n/a

3 |Electricity Collection | Dispersal | $ 70,400
Design Flow (gpd) 1,200,000 | 1,200,000
Power Unit Cost ($/kWh) $ 0121 % 0.12
Total Pumping Cost $28,961 $41,354

4 |Equipment Maintenance/Replacement $ 160,600
STEP Pump Maintenance / Replace $ 14,229
Frequency of Replacement (yr.) 7
#/ year 36
Cost / Replacement $400
Pump Station Maintenance / Replace | $ 96,280
% of Construction Cost 2.0%
Odor Control Maintenance / Replace | 3 50,000
% of Construction Cost 20.0%

Total O & M Cost

$ 790,100
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Table 5-4
7

Scenario 2 Colle tion a

No Residential Reuse
Descri ‘

Labor Collection | Dispersal 249,600
FTE 2 1
Total Hours 4,160 2,080
hourly rate $40.00 $40.00
2 |Sludge Disposal $ 143,100
Frequency of pumping (years) 5 n/a
Total # Pumped per year 4,769 n/a
Cost / Pumpout $150.00 n/a
3 |Electricity Collection | Dispersal | $ 70,400
Design Flow (gpd) 1,200,000 | 1,200,000
% Pumped [ 70% 100%
Power Unit Cost ($/kWh) $ 0121 % 0.12
Total Pumping Cost $28,961 $41,354
4 |Equipment Maintenance/Replacement $ 160,600
STEP Pump Maintenance / Replace $ 14,229
Frequency of Replacement (yr.) 7
# [ year 36
Cost / Replacement $400
Pump Station Maintenance / Replace | 3 96,280
% of Construction Cost 2.0%
Odor Control Maintenance / Replace | $ 50,000
% of Construction Cost 20.0%
Total O & M Cost $ 623,700

Table 5-6 presents the a comparison of the Fine Screening Report O&M cost estimates from the
August 2007 Fine Screening Analysis Report to the O&M cost estimates developed for the LAI
decentralized scenarios. As with the capital cost comparison, the costs presented include all
contingencies and allowances and therefore are comparable to the high end of the ranges
presented in the Fine Screening Analysis Report. In addition, only one treatment and collection
system were analyzed, eliminating the need for a “Low” end of the costs. The LAI Scenarios
O&M costs represent the “High” end of O&M cost estimates.
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6. Cost Analysis Summary

Table 6-1 summarizes the costs for Scenarios 1 and 2 and compares them to the Fine Screening
Report Estimates, using a total of 5,353 Benefit Units (BU) from the Assessment Engineers
Report.

Table 6-1: Summary of Capital and Annual O&M Costs
— - AT 0%

An

hr) |
1,600,000

Scenario 1 7Zones | $173 $32.402| $40 207

$1.88 | $2.04
Scenario 2 2 Zones $170 $31,758|$30,562] $1.33 | $1.50 | $248 | $279 | 1.160.000 | 132
: - [190 AFY[STEP |$144 - 180 $30,263 $2.0-3.1 $374 | %579
s ]
;Z‘:ortcf‘f_‘::,':lgz 190 AFY | Gravity | $165 - 188 $32,972 $16-30 | $200 | $560
Mot 240 AFY|STEP | $147 - 181 $30,637 $21-32 | $392 | $598
9 240 AFY |Gravity | $168 - 189 $33,346 $1.7-32 | $318 | $598
, —[550 AFY|STEP $166 - 202 $34373] _ $18-39 | $336 | $729
F :
R';"*;’f_'i‘::;:,% 550 AFY|Gravity $187-211 $37,175] $14-38 | $262 | $710
A 600 AFY[STEP $165- 199 $34.000] __$20-31__| $374 | $579
9 600 AFY |Gravity $186 - 207 $36.708] _ $16-30 | $299 | $560

"Power use will be comparable for Residential Reuse and conventional reuse/dispopsal, as minor differences in dispersal power use are negligible compared to total
collection/treatment/dispersal power use.

7. Caveats and LAI Opinions on Cost Estimates

In an effort to maintain as much consistency as possible between cost estimates developed in the
Fine Screening Analysis Report, a number of assumptions were used for which LAI has a
varying opinion. The preceding tables present cost data that is consistent with the Fine
Screening Analysis. This section discusses items for which LAI has a varying opinion and the
implications on the estimated costs.

7.1.  Gravity Collection Pipe Costs

LAI has a varying opinion on the assertion that costs are similar between the STEG collection
system and the conventional gravity collection system, and that $129/LF is the best available
information for these costs.

LAI is of the opinion that there is a significant difference between the installed cost of 4” vs. 87
gravity pipe. Material costs as well as installation costs are higher for 8 pipe and fittings. In
addition, with Scenario 1, there will be no pipe greater than 8" with the vast majority being 4”.
LAI does not have local comparable bid tab values for the smaller pipe diameter and does not
wish to render an opinion on the local installation costs. It is simply noted in this section that
LAI believes a savings of $8+ million is reasonable with the STEG collection system due to
pipes that will be half the size of conventional gravity pipe across most of the system. This
savings is based on an assumed unit price of $90/LF. These savings are not reflected in the
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preceding analysis that uses the $129/LF for STEG gravity collection pipe that was taken from
bid tab values for 8” gravity sewer.

This caveat is summarized below:
Fine Screening Analysis Unit Cost - 8129/ LF
LAI’s Opinion of Appropriate Unit Cost - $90/ LF
Total Potential Savings - 88 million

7.2.  Gravity Collection Pipe Type Issues

STEG systems have costs/savings associated with septic tanks and smaller, shallower pipes. The
septic tanks have a construction cost of around $10 million. Normally, these costs are offset by
the savings associated with the smaller diameter, shallower pipe and potential treatment system
cost savings. However, the methodology used in this analysis carries the costs of the septic tanks
without crediting the savings of the smaller, shallower pipe.

In consideration of this attribute of the cost estimating procedure, the alternative of a
conventional gravity collection system with a large septic tank at the treatment sites may be
desired/preferred. Construction costs for the “centralized” septic tanks would be approximately
$2 - $3 million. This would result in a savings of approximately $7 - $8 million using this cost
estimating methodology.

In addition, this approach would mitigate the alleged concern that septic tanks are major
contributors to greenhouse gases (in particular methane) and would allow recovery of the
methane from the centralized locations for beneficial use.

7.3. Treatment Facility Costs

The costs for the LAI scenarios presented in this report are for wastewater facilities that produce
a Title 22 compliant effluent. The range of costs presented in the Fine Screening Analysis
appears to encompass a variety of treatment facilities most of which will not produce Title 22
compliant effluent as analyzed. In comparing the options, this should be factored in so that the
appropriate values are used for comparison.

7.4. Reuse (Purple) Piping Costs

The Residential Reuse option carries the $47.8 million construction costs associated with purple
pipe back to each individual residence in lieu of the drainfield option of $18.9 million
construction costs. Capital costs are approximately 149.4% of construction costs. This option is
unique to the LAI Residential Reuse scenarios.



Preliminary Cost Estimates
August 22, 2008
Page 19

7.5.  Shared Septic Tanks

It is understood that a policy decision has been made that septic tanks are not to be shared and
that this decision may be revisited as the project team explores cost saving measures. Given the
density of development, there exists the potential to save approximately $4-+/- million by sharing
septic tanks. In addition, given the complicating issue of shared electrical service, LAI submits
that STEG systems are the only systems that can feasibly utilize shared septic tanks. The
majority of connections in LAI’s scenarios are STEG systems.

Potential Savings with Shared Septic Systems - $4 million
7.6. O&M Costs

Allowances were made in this report for the following costs that do not appear to be included in
the Fine Screening Analysis:

Administrative costs required for maintaining operations staff and equipment
Daily sampling of effluent required by Title 22 as well as periodic sampling
required by the permit

o Miscellaneous/Contingency for unanticipated operational expenses

There is a generic “Allowance” added to the Labor, Power, Maintenance/Replacement costs in
the amount of $50,000 for most gravity collection system treatment facilities and $20,000 for
STEP collection system treatment facilities. LAI believes that this is insufficient to cover the
above listed costs. LAI has a total of $76,000 for these costs included in the O&M cost estimates
presented in this report. This represents a difference of $26,000 - $56,000 on the annual O&M
costs between the Fine Screening Analysis and this report.

7.7.  Aesthetics

The Nitrex™ system will be largely below grade with the Nitrex™ filters taking the form of a
constructed wetland. This feature can be landscaped into an area that has aesthetic value for
minimal added expense. If this is desired, LAI estimates the additional landscaping costs to be
approximately $2 million.

7.8.  Total Potential Savings

The implications of our opinions on shared septic tanks and unit pricing on installed 4” vs. 87
pipe and fittings represents a total potential savings of $12 million dollars on the collection
system costs. When project costs and escalation are added, this represents a total savings of $15
- $17.3 million that can be deducted from the bottom line in Table 4.5.

It is LAI’s opinion that the $7 - $8 million “savings” from replacing the septic tanks with
centralized tanks is not representative of actual project costs. However, given that costs
representative of a conventional gravity system are being carried forward, the $2 - $3 million
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cost of adding centralized septic tanks is appropriate and may wish to be considered if there is a
strong sentiment against individual septic tanks and/or if the greenhouse gas issue is of
significance.
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Appendix A - Typical O&M Costs for One Treatment Facility

e Table A-1: O&M Costs for Design Flow = 205,000 gpd
e Table A-2: O&M Costs for Design Flow = 198,000 gpd
e Table A-3: O&M Costs for Design Flow = 77,000 gpd

e Table A-4: O&M Costs for Design Flow = 176.000 gpd
e Table A-5: O&M Costs for Design Flow = 95,000 gpd

e Table A-6: O&M Costs for Design Flow = 164,000 gpd
e Table A-7: O&M Costs for Design Flow = 193,000 gpd
e Table A-8: O&M Costs for Design Flow = 440,000 gpd
e Table A-9: O&M Costs for Design Flow = 770,000 gpd
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Table A-1: O&M Costs for One T

1 |Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 |Sludge Disposal $ 2,010
Frequency of pumping (years) 5
Total Volume Pumped (gal) 66,750
Rate ($/gal) $0.15
3 |Electricity $ 20,200
Total Pumping Cost $12,900
Design Flow (gpd) 222,500
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2 102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |Equipment Maintenance/Replacement $ 65,200
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 [Annual Misc. O&M Costs $ 19,000
TotalO& MCost $ 202,530
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Table A-2:

ont'rakct' Opéfatidns

O&M Costs for One Treatment Facility, Flow = 216,000

$ 29120

# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 [Sludge Disposal $ 1,950
Frequency of pumping (years) 5
Total Volume Pumped (gal) 64,740
Rate ($/gal) $0.15
3 |Electricity $ 19,900
Total Pumping Cost $12,600
Design Flow (gpd) 215,800
Power Unit Cost ($/kWh) 3 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |[Equipment Maintenance/Replacement $ 63,300
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%

6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 19,000

Total O & M Cost $ 200,270
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1 |Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 |Sludge Disposal $ 1,730
Frequency of pumping (years) 5
Total Volume Pumped (gal) 57,570
Rate ($/gal) $0.15
3 [Electricity $ 18,400
Total Pumping Cost $11,100
Design Flow (gpd) 191,900
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |[Equipment Maintenance/Replacement $ 56,300
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 [Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 18,000
Total O & MCost $ 190,550
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Table A,'4:; ’ O&M Costs for One Treatment Facility, Flow = 84,000

1 |Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 035
hourly rate $40.00
2 |Sludge Disposal $ 760
Frequency of pumping (years) 5
Total Volume Pumped (gal) 25,050
Rate ($/gal) $0.15
3 |Electricity $ 12,200
Total Pumping Cost $4,900
Design Flow (gpd) 83,500
Power Unit Cost ($/kWh) 3 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost 32,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |Equipment Maintenance/Replacement $ 24,500
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 JAdministration $ 12,000
8 [Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 14,000
Total O & M Cost §$ 147,580
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Table A-S: O&M Costs for One T

1 |Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 [Sludge Disposal $ 930
Frequency of pumping (years) 5
Total Volume Pumped (gal) 30,780
Rate ($/gal) $0.15
3 |Electricity $ 13,300
Total Pumping Cost $6,000
Design Flow (gpd) 102,600
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWhiyear) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 [Equipment Maintenance/Replacement $ 30,100
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 15,000
Total O & M Cost $ 155,450
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Table A-6: O&M Costs for One Treatment Facility, Flow = 180,000

1 |Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 035
hourly rate $40.00
2 [Sludge Disposal $ 1,610
Frequency of pumping (years) 5
Total Volume Pumped (gal) 53,520
Rate ($/gal) $0.15
3 |Electricity $ 17,700
Total Pumping Cost $10,400
Design Flow (gpd) 178,400
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |Equipment Maintenance/Replacement $ 52,300
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 {Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 17,000
Total O & M Cost § 184,730
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Contract Operations

Table A-7: O&M Costs for One Treatment Facili

# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 |Sludge Disposal $ 1,890
Frequency of pumping (years) 5
Total Volume Pumped (gal) 62,910
Rate ($/gal) $0.15
3 |Electricity $ 19,500
Total Pumping Cost $12 200
Design Flow (gpd) 209,700
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |Equipment Maintenance/Replacement $ 61,500
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 18,000
Total O& MCost § 197,010
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Table A-8: O&M Costs for One Treatment Facility, Flow = 440,000 gpd
#, = Descripon =
1 |Contract Operations $ 29,120

# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 |Sludge Disposal $ 3,950
Frequency of pumping (years) 5
Total Volume Pumped (gal) 131,490
Rate ($/gal) $0.15
3 |Electricity $ 32,700
Total Pumping Cost $25,400
Design Flow (gpd) 438,300
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |Equipment Maintenance/Replacement $ 128,500
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 |Annual Misc. O&M Costs $ 27,000
Total O & M Cost $ 288,270
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Description

Table A-9: O&M Costs for One Treatment Faclll y Flow ‘ 770 000 d

Contract Operations $ 29,120
# hours per visit 2
# visits per week 7
FTE | 0.35
hourly rate $40.00
2 |Sludge Disposal $ 6,900
Frequency of pumping (years) 5
Total Volume Pumped (gal) 229,830
Rate ($/gal) $0.15
3 |Electricity $ 51,600
Total Pumping Cost $44,300
Design Flow (gpd) 766,100
Power Unit Cost ($/kWh) $ 0.12
Annual Power Cost, Disinfection System $5,184
Disinfection System Power Use (kWh/year) 43200 |
Annual Misc. Power Cost $2,102
Miscellaneous Power for Plant (kWh/day) 2.00
4 |[Equipment Maintenance/Replacement $ 224,500
5 |Odor Control Maintenance/Replacement $ 10,000
% of Construction Cost 20.0%
6 |Sampling - Lab Costs $ 33,000
7 |Administration $ 12,000
8 |Permit Compliance Fees $ 12,000
9 [Annual Misc. O&M Costs $ 38,000
Total O& M Cost $ 417,120
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PROJECT MEMORANDUM

Project Name: Los Osos Wastewater Project Development Date: 08/25/2008
Client: County of San Luis Obispo Project Number: 7630D.00 TO3
Prepared By: Karl Hadler

Reviewed By:  Lou Carella

Subject: Summary of Cost Estimates for Decentralized Treatment Scenarios

Distribution: County, Lydia Holmes, Todd Yamello, Lorien Fono

Decentralized treatment scenarios in the community of Los Osos were developed by Lombardo
Associates, Inc. (LAI). As part of the scope of work, the Cost Estimates for Decentralized Scenarios
Technical Memorandum (LAI, August 2008) presented conceptual level costs for two scenarios:

e Scenario 1 - Multiple (Seven) Treatment Locations Within Los Osos
e Scenario 2 - Two Treatment Locations Within Los Osos.

Each scenario included two effluent dispersal/ reuse options. One included residential reuse
and drainfields. The other option included common drainfields only.

Capital Cost Estimate

Construction costs presented in Table 4-1 through 4-4 of the TM were modified to be consistent
with the Fine Screening Analysis in order to develop an equivalent comparison to viable project
alternatives. The modified tables are presented in Table 1 through 4 of this memorandum.
Modifications from the LAl TM include:

Collection System

e |tem No. 1 through 10 of the Collection System in Table 4-1 through 4-4 are not based on
bid tab costs. Contractor overhead and profit and sales tax for these items were not included
in the TM by LAI. The attached cost estimates include contractor overhead and profit and
sales tax for these line items.

Treatment System

¢ While contractor overhead and profit and sales tax were included for Item No.1 through 4 of
the Treatment System in Table 4-1 through 4-4, these costs were not applied to the
treatment process contingency. These factors have been applied to the contingency in the
attached cost estimates to be consistent with the Fine Screening Analysis.

Dispersal/Reuse System

e Drainfield/drip irrigation unit costs used in the LAl TM are not consistent with previous
information developed which used a range of $2/sf to $5/sf. The high range of costs was not
presented in the TM (Table 4-1 through 4-4) and documentation to justify using the low cost
was not provided. The attached cost estimates include the range of costs ($2/sf to $5/sf) to
correlate to previous estimates.

C:\Documents and Settings\THughes\Desktop\Cost Summary Memorandum 082508 REV2.doc 1



o Distribution force mains and laterals to the property in the Dispersal/Reuse System in Table
4-1 through 4-4 are not based on bid tab costs. Contractor overhead and profit and sales
tax for these items were not included in the LAl TM. The attached cost estimates include
contractor overhead and profit and sales tax for these line items.

Note that the modifications to include contractor overhead and profit on the items noted above
added approximately $10 million to the scenarios with residential reuse and $5 million dollars to
scenarios without residential reuse. This change impacted both the low range and high range
costs.

Including the high range cost for drip irrigation of $5/sf increased the high end cost estimate
only for the residential reuse options by $13.3 million. The high end cost estimates assuming
scenarios without residential reuse increased by $4.4 million due to this modification.

Table 5 provides a summary of the costs developed in Table 1 through 4. In addition,
permitting/mitigation costs, escalation and project costs are added to develop the total project
cost estimate. These costs are identical to those used in Table 7.4 of the Fine Screening
Analysis and included in other viable project alternatives.

No documentation was provided by LAl as to why County project development costs would be
significantly higher for decentralized treatment than viable project alternatives in the Fine
Screening Analysis. Development of project costs is detailed in Appendix C of the Basis of Cost
Memorandum (Carollo, May 2007). Project costs in the attached estimate have been reduced
from the LAI TM to be consistent with the Fine Screening Analysis. This modification reduced
the low range cost for scenarios with residential reuse by $3 to $8 million dollars. Low range
costs for scenarios without residential reuse were reduced by $6 million.

The cumulative impact of these changes results in almost no cost differential in the low range
costs from the LAl memorandum. The high range costs are approximately $12 to $26 million
higher than the LAl memorandum for scenarios without residential reuse and those with
residential reuse, respectively.

Operation and Maintenance Cost Estimate
Table 6 provides a summary of the total annual operation and maintenance costs for the

decentralized scenarios. Costs are identical to those presented in Table 5-1 through 5-5 of the
LAI TM.
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