Section 8: Alternatives Development

8.1 Overview

Alternatives and combinations of alternatives have been developed for the Discharge
Compliance Project that meet the project objective of 4,500 MG annual discharge volume
described in Section 1. The alternatives and combinations offer a wide range of possibilities.
Each alternative includes a particular method for discharge, conveyance, and temperature and
oxygenation compliance using the sites and pipeline alignments that have been identified and
evaluated in this analysis, as described in the previous sections.

Each alternative has particular discharge permitting issues. This draft report assumes that
permitting is feasible for each alternative. Permit renewal discussions are in process with the
RWQCB; however, the ability of any discharge method or location to achieve regulatory
compliance is uncertain at this time. Section 3 provides detail on the relevant regulatory
agencies, various limitations, and possible compliance options.

Information contained in this draft report is intended to help facilitate these activities:

e Future discussions with the RWQCB, so permitting issues can become clearer for the
Final Discharge Compliance Engineering Report

e The CEQA NOP process

® The screening and scoping of the project alternatives with the City and community
stakeholders

Recommendations for a particular project are not included in this Draft Engineering Report.
Subsequent input from the City and project stakeholders will be incorporated into the discussion
of alternatives.

Presented here are six major alternatives and combinations of alternatives plus sub-
alternatives. This section discusses distinguishing characteristics, options for facility location,
annual discharge volumes during different year types, and ranges of capital costs for each
alternative/combination alternative. The major alternatives and combinations of alternatives are
as follows:

e Alternative 1 - Laguna Discharge Preservation and Enhancement
e Alternative 2 - Direct Discharge Relocation

e Combination Alternative 3 - Combination of Laguna Discharge Preservation and
Enhancement with Direct Discharge Relocation

e Combination Alternative 4 - Combination of Laguna Discharge Preservation and
Enhancement with Indirect Discharge Relocation

e Combination Alternative 5 - Combination of Laguna Discharge Preservation and
Enhancement with Direct and Indirect Discharge Relocation
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e Combination Alternative 6 - Combination of Direct and Indirect Discharge Relocation

An alternative is not presented for indirect discharge relocation by itself, because indirect
discharge is seasonally limited by groundwater mounding, particularly during the winter months
of average to wet years (Table 8.1-1). For this reason, it is not a reliable stand-alone solution for
discharge management. Indirect discharge is included as an approach in Combination
Alternatives 4, 5, and 6, because it appears to improve the overall quality of water discharged to
the river, and because it may allow discharge of significant volumes of water at relatively low
rates over the discharge season, providing a significant benefit to the City in managing available
storage before the onset of wet weather and large storms.

A project alternative is not presented for advanced membrane treatment by itself, because brine
management and cost issues have rendered it financially infeasible at the 69-mgd facility size.
Small advanced membrane treatment projects, as described in Section 3, could be considered
as part of a Laguna Preservation and Enhancement sub-alternative, if no other regulatory
compliance strategy appears to be feasible.

Sub-alternatives also are developed in this section. The number of alternatives and combination
alternatives, and the various facility configurations and site options, led to thousands of possible
project alternatives. For the purposes of this analysis, certain assumptions were made to limit
these to a reasonable number, and a total of 14 example alternatives, including
sub-alternatives, were selected for evaluation. The intent of the discussion in this section is to
indicate the breadth of possibilities and to facilitate further development and refinement of
alternatives during the NOP stakeholder discussions.

8.2 Discharge Flows and Quantities

A project objective is to provide capacity for an annual discharge volume of 4,500 MG during the
wettest year of record. This objective was developed using the Water Balance Model and
methodology defined in Section 2.

The peak discharge capacity was used in this analysis to size facilities and estimate capital
costs. The annual discharge volume varies between 1,600 MG and 4,500 MG for the driest and
wettest years of record, respectively. The range between these two extreme weather events is
representative of overall conditions, covering the operating envelope for all years modeled. The
annual discharge volume is used to determine annual operating costs for energy and
greenhouse gas emissions and to define the use of different facilities (according to volume
discharged) for the combination alternatives.

Tables 8.1-1, 8.2-1, 8.2-2, and 8.2-3 outline the relationship of the alternatives/combination
alternatives to peak wet-weather daily capacity and median-year, driest-year, and wettest-year
annual discharge volumes.
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The following are key points about the tables related to discharge prioritization assumed for the
alternatives and the use of indirect discharge in combination alternatives:

For combination alternatives, the annual discharge volumes were estimated by
assigning discharge priority as described below; these discharge priorities are consistent
with the general approach to combination alternatives presented to the BPU in April
2005:

a. Direct discharge and indirect discharge relocation are given preference over
discharge at the existing Laguna locations, because the Laguna is listed as an
impaired waterway, and discharge to the Laguna should occur only under the highest
flow conditions, when adequate water is available for dilution.

b. Indirect discharge is given preference over direct discharge, within the constraints of
managing groundwater mounding.

Disposal capacity at indirect discharge sites varies seasonally, for different year types
(median, driest, and wettest), because of the need to manage groundwater mounding
and the varying constraints of rectangular and linear facility configurations. A range of
maximum daily disposal capacity and annual discharge volumes is identified in Tables
8.1-1, 8.2-1, 8.2-2, and 8.2-3 for linear and rectangular configurations.

A groundwater level was assumed in this analysis to account for seasonal variations in
groundwater mounding for indirect discharge; this level was set at 6 feet of separation
between the ground surface and the mounded discharge. This level was set to prevent
mounded discharge from impacting an existing or future septic system, and to allow for
percolation capacity for seasonal rainfall and groundwater recharge. The acceptability of
seasonal water elevation fluctuations and water-quality parameters is likely to be
discussed with agricultural stakeholders for areas of agricultural use that discharge
zones may pass through. If the assumed groundwater level used to account for
mounding is subsequently lowered, the annual discharge volumes presented herein
would be reduced.

Annual discharge volumes for indirect discharge were established to maximize the
assumed available system capacity with respect to mounding over the 210-day
discharge season between 1 October and 14 May of each year. Discharged water will
not completely dissipate or re-enter the river between the end of a discharge season and
the beginning of the next season. This may offer an overall benefit to the watershed, as
it would make available more water during dry seasons (particularly droughts) and it
would cause the water at the river to be of higher quality due to subsurface transport and
water quality attenuation mechanisms. If indirect discharge were limited to a portion of
the discharge season, the annual discharge volumes presented herein would be
reduced.

For the combination alternatives that include both Laguna discharge and direct
discharge relocation, the annual discharge volume was estimated using a 25/75 percent
split for driest and median years and a 60/40 split for the wettest year.
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Table 8.1-1 Maximum Wet-Weather Daily Flows for Alternatives and

Combinations Alternatives (Facilities Sizing Criteria)

Geysers Laguna Direct Discharge
GRCS Recharge Discharge (mgd)® Indirect Discharge (mgd)®
(mgd) (mgd) (mgd)® Candidate Sites
Alternative/
Combination D1 D2 D3 D4 11 12 13
Alternative
1 16 11 69+
2a 80 11 0 69
2b 80 11 0 69
2c 80 11 0 69
2d 80 11 0 69
3a 40 11 40+ 29
3b 40 11 40+ 29
4a 26 11 69+ 0-10
4b 26 11 69+ 0-10
5a 40 11 40+ 29 0-10
5b 40 11 40+ 29 0-10
6a 80 11 0 69 0-10
6b 80 11 0 69 0-10
6C 80 11 0 69 0-10 0-10
(@) Laguna discharge is limited by Laguna water-quality limitations.
(b) Direct discharge is limited by conveyance.
(c) Indirect discharge is limited by site conditions.
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Table 8.2-1 Median-Year Annual Discharge Volumes (2,400 MG) for

Alternatives and Combination Alternatives, Rectangular Indirect

Discharge Sites (Linear Indirect Discharge Sites)

Laguna Direct Discharge Indirect Discharge
Discharge (MG) (MG)
(MG) Candidate Sites
Alternative/ D1 D2 D3 D4 11 12 13
Combination
Alternative
1 2,400
2a 2,400
2b 2,400
2c 2,400
2d 2,400
3a 600 1,800
3b 600 1,800
4a 1,280 (980) 1,120
(1,420)
4b 1,280 (980) 1,120
(1,420)
5a 320 960 1,120
(0) (980) (1,420)
5b 320 960 1,120
(0) (980) (1,420)
6a 1,280 1,120
(980) (1,420)
6b 1,280 1,120
(980) (1,420)
6¢ 160 1,120 1,120
(0) (1,200) (1,200)
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Table 8.2-2 Driest-Year Annual Discharge Volumes (1,600 MG) for
Alternatives and Combination Alternatives, Rectangular Indirect
Discharge Sites (Linear Indirect Discharge Sites)

Laguna Direct Discharge Indirect Discharge
Discharge (MG) (MG)
(MG) Candidate Sites
Alternative/ D1 D2 D3 D4 11 12 13
Combination
Alternative
1 1,600
2a 1,600
2b 1,600
2c 1,600
2d 1,600
3a 400 1,200
3b 400 1,200
4a 100 1,500
(0) (1,600)
4b 100 1,500
(1,600)
5a 0 100 1,500
(0) (0) (1,600)
5b 0 100 1,500
(0) (0) (1,600)
6a 100 1,500
(0) (1,600)
6b 100 1,500
(0) (1,600)
6¢ 0 800 800
(0) (800) (800)
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Table 8.2-3 Wettest-Year Annual Discharge Volumes (4,500 MG) for
Alternatives and Combination Alternatives, Rectangular Indirect
Discharge Sites (Linear Indirect Discharge Sites)

Laguna Direct Discharge Indirect Discharge
Discharge MG) (MG)
(MG) Candidate Sites
Alternative/ D1 D2 D3 D4 11 12 13
Combination
Alternative
1 4,500
2a 4,500
2b 4,500
2c 4,500
2d 4,500
3a 1,800 2,700
3b 1,800 2,700
4a 3,630 870
(3,400) (1,100)
4b 3,630 870
(3,400) (1,100)
5a 1,450 2,180 870
(1,360) (2,040) (1,100)
5b 1,450 2,180 870
(1,360) (2,040) (1,100)
6a 3,630 870
(3,400) (1,100)
6b 3,630 870
(3,400) (1,100)
6¢c 2,760 870 870
(2,300) (1,100) (1,100)
8.3 Estimates of Capital Costs

Estimates of planning-level capital costs were developed for each alternative/combination
alternative using conceptual models of facilities and operations. Site-specific conditions and
requirements were not accounted for in the estimates at this time, and costs for the different
sites may vary. The cost estimates include facilities construction, allowances for land
acquisition, design engineering, construction management, legal and administrative services,
and contingencies.

Estimates of this type are typically used for alternatives screening, feasibility studies, and long-
range capital planning. They are prepared using cost-capacity curves and factors, scale-up
factors, and modeling techniques. Recent comparable local capital project information was
reviewed where available. Typical accuracy ranges for these types of estimates are —20 to —50
percent on the low side and +50 to +100 percent on the high side.

Capital cost estimates are presented (Table 8.4-1) by major facilities component. They include
the cost of:

e Conveyance facilities, including new and expanded booster pump stations, lateral pump
stations, and pipelines constructed both conventionally and with trenchless techniques
where required at special crossings of highways and creeks, etc.
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Discharge facilities, including facilities at the point of discharge for direct or indirect
discharge relocation.

Temperature and oxygenation facilities, including facilities to condition water to meet
current permit requirements for discharge to the Laguna or direct discharge relocation.
T&O facilities are not included for indirect discharge, because the subsurface is used to
condition water temperature and an alternative mixing and re-aeration scheme is
proposed to address oxygenation within the river. Because T&O facilities could be
located at City-owned sites at or near the Laguna Plant, existing storage pond sites,
and/or proposed Pump Station Sites A, B, F, G, H, |, J, or L, the associated booster and
lateral pumping schemes and pipeline sizes and locations will vary.

Estimates of planning-level annual operations and maintenance (O&M) costs are being
developed using a methodology and approach similar to those used for capital cost estimates.
Components of O&M costs include energy, routine annual maintenance, periodic capital
replacement, and permit compliance monitoring. O&M costs are not included at this time.

8.4

Descriptions of Example Alternatives

Each alternative and combinations of alternatives is described in this section. A general
description of facilities siting and with key points on constructability, logistics, and cost are
presented.

The alternatives and combinations of alternatives in this Draft Engineering Report were
developed using the following assumptions:

Laguna discharge facilities — The existing outfall facilities at the Delta Pond and
Meadowlane Pond would be used for the discharge into the Laguna. T&O facilities used
to gain compliance with existing permit conditions would be needed solely at the Delta
Pond, where higher Laguna flows exist.

Direct discharge facilities configuration — Although the candidate direct discharge sites
offer options for siting of various types of facilities, as described in Section 4, the
alternatives assume that a standard multi-port diffuser would be constructed. The capital
cost for this type of facility is between the highest and lowest cost of the available facility
options. In addition, this type of facility tends to provide the best mixing.

Indirect discharge facilities configuration — Although the candidate indirect discharge
sites offer options for siting of various types of facilities, as described in Section 4, the
combination alternatives assume that a linear injection well system would be
constructed. The linear injection well system is one of the lower-cost options. It performs
best with respect to managing discharge mounding, provides the highest annual
discharge volume, and is one of the least aesthetically intrusive facility options.

T&O facilities — Such facilities could be required to gain regulatory compliance under
existing permit limitations. Other T&O compliance strategies could be employed, as
discussed in Section 3, including the optimization and use of storage. The alternatives
herein assume that T&O facilities would be employed, even though they would be
operated only seven days per year on average, based upon the WBM. A range of
locations for T&O facilities is assumed for various alternatives/combination alternatives,
to demonstrate the impact of T&O siting on conveyance requirements and cost. Costs
are summarized with and without T&O facilities.
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Table 8.4-1 summarizes facilities requirements and costs for each alternative/combination
alternative. Figures 8.4-1 through 8.4-3 illustrate the distribution of annual discharge to different
discharge modes in median, driest, and wettest years for each alternative and combination of
alternatives. Figures 8.4-4 through 8.4-17 show the locations of facility sites and conveyance
alignments. The alternatives and their combinations are described in the following subsections.

8.4.1 Alternative 1 - Laguna Discharge Preservation and
Enhancement

8.4.1.1 Description

Alternative 1 would maintain 100 percent discharge capacity in the Laguna at existing discharge
locations, primarily at the Meadowlane and Delta Ponds. The existing discharge locations would
not change, and the use of existing discharge and conveyance infrastructure would be
maximized. This is the “status quo” alternative, leaving the number of stakeholders that would
be involved in the project unchanged. Discharged water would flow down the Laguna with native
flow, would be joined by flows from Mark West Creek, and would enter the Russian River above
Forestville.

8.4.1.2 Engineering

Temperature and oxygenation facilities could be required for discharge at Delta Pond. These
facilities could be constructed at Site A. Some key issues related to T&O facilities are discussed
below:

e Construction of T&O facilities at Site A would require complex construction of a pond
outlet and conveyance pipelines from Delta Pond to Site A, construction of a low-head
pump station to lift water into the T&O facilities at Site A, possible construction of a
second low-head pump station at Site A to provide adequate head for discharge at high
Laguna stages, and a conveyance pipeline back to the existing pond outlet structure that
was recently upgraded. Site A is within the 100-year floodplain, so T&O facilities would
need to be protected from flooding by levees or would need to be elevated. Options for
the conveyance pipelines include:

= Directional drilling of two or more new pipelines from the bottom of Delta Pond,
below Santa Rosa Creek to Site A and back, and construction of new pipelines on
the pond bottom to interconnect with the existing outlet piping, or

m  Construction of two new pipelines in Olivet Road and Guerneville Road by
conventional methods and construction of a new pipeline across the pond bottom or
within the top of the levee to interconnect with the existing outlet piping.

e Construction of T&O facilities at the Delta Pond site was explored as an alternative to
construction at Site A, this option may be feasible. Because Delta Pond covers most of
the parcel, the pumping and T&O facilities would need to be constructed over the
existing pond on a large pile/pier structure. The pile/pier structure and facilities would
need to be designed to protect the pond water quality from any source of contamination.
The requirements of the Division of Dam Safety would need to be reviewed and
incorporated into this approach.
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needed improvements to the Llano Pump Station would be more practical to construct, and
because the Geysers Pipeline would operate at a manageable velocity of about 5 fps.

Existing conveyance facilities would be used to discharge to the Laguna. T&O facilities would be
located at the Laguna and the direct discharge sites. Locating T&O facilities at or near the plant

is not feasible for this combination, because the Llano Pump Station is not expanded enough to

convey water to the Delta Pond for discharge to the Laguna.

Four combination alternatives are possible under Alternative 3, using each of the candidate
direct discharge sites. Two of these were evaluated in this analysis and are presented. One
uses the longest pipelines, associated with Direct Discharge Site D1, and the other uses the
shortest pipeline, associated with Site D3.

8.4.4 Combination Alternative 4 - Combination of Laguna Discharge
Preservation and Enhancement with Indirect Discharge
Relocation

Combination Alternative 4 combines Alternative 1 with indirect discharge. Potential
combinations include one, two, or all three candidate indirect discharge sites with the Laguna;
however, for this analysis, only one indirect discharge site was considered for combination,
using two different sub-alternatives. As indirect discharge capacity is seasonally limited, the full
discharge capacity in the Laguna would need to be maintained. Indirect discharge would be
added when discharge capacity is available. Because indirect discharge may not be permit-
limited by the surface water flows in the Russian River or Laguna as direct discharge is, it is
assumed it can be operated during the entire season, whenever discharge mounding levels are
low enough to accept discharge.

Combination Alternative 4 has two sub-alternatives: Laguna discharge with Indirect Discharge
Site 11 and Laguna discharge with Site 13. Under these sub-alternatives, the Llano Pump Station
and Geysers Pipeline would operate at a maximum of 21-mgd capacity, so Combination
Alternative 4 represents the lowest additional investment in these conveyance facilities
compared to every other alternative except Alternative 1.

8.4.5 Combination Alternative 5 - Combination of Laguna Discharge
Preservation and Enhancement with Direct and Indirect
Discharge Relocation

Combination Alternative 5 combines Alternatives 1 and 2 with indirect discharge. There are
dozens of combinations that could be explored; however, for this analysis, two combinations
have been developed, using one direct discharge site and one indirect discharge site. The Llano
Pump Station and Geysers Pipeline would operate at 40-mgd capacity. These sub-alternatives
would be very similar to those for Combination Alternative 3, with the addition of indirect
discharge.

8.4.6 Combination Alternative 6 - Combination of Direct and Indirect
Discharge Relocation

Combination Alternative 6 combines Alternative 2 with indirect discharge. There are dozens of
combinations that could be explored; however, for this analysis, three combinations have been
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developed. Two combinations include one indirect discharge site, and one combination includes
two indirect discharge sites. Like Alternative 2, this combination alternative requires an 80-mgd
expansion of the Llano Pump Station and high operating velocities in the Geysers Pipeline.
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Table 8.4-1 Facilities and Capital Costs for Alternatives and Combinations

Total Cost
Alternative or without T&O Total Cost with T&O
Combination Conveyance Facilities Discharge Facilities Facilities T&O Facilities Facilities
Llano Pump Lateral Booster Pump Pipeline Laguna Direct Discharge Indirect Cooling Towers Pump Stations Pipelines
Station Pump Station Discharge Discharge
Expansion  Station
1 N/A N/A N/A N/A 69+-mgd at N/A N/A 81-mgd facility at Site A, Delta  81-mgd low-head pump station at 2,500 If of 66” dia. trenchless
(Fig. 8.4-1) Meadowlane and Pond is used as the location for ~ Site A to lift water from pond into crossing of Santa Rosa Creek
Delta Ponds T&O compliance cooling, plus 81-mgd low-head  between Delta Pond and Site A (2
$0M pump station from cooling to times) plus 2,500 LF of 66" dia. $85.5 M
existing Delta Pond outfall for trenched interconnecting pipe to '
discharge during high Laguna existing outfall
stages
$0M $0M $0M $0 M $0 M $0M $0M $62.5M $16.4 M $6.6 M
2a 80-mgd N/A 11-mgd high- 22,000 If of 48" dia. pipeline | No discharge, 69 mgd at Site D1 N/A 69-mgd facility at Site B 69-mgd low head facility at Site B
(Fig. 8.4-2) medium- head facility at  from Site B to Site D1 plus | ponds become
head facility Site B 3,000 If of 30" dia. pipeline | terminal storage
from Site B to Geysers for reuse $86 M $160 M
Pipeline for 11-mgd BPS
$19.5M $0M $245M $31 M $0 M $11 M $0M $49.5M $245M $0M
2b 80-mgd N/A 11-mgd high- 2,500 If of 30" dia. pipeline | No discharge, 69 mgd at Site D2 N/A 80-mgd facility at or near the 80-mgd low-head facility to lift 8,500 LF of 66" dia. pipe from
(Fig. 8.4-3) | high-head head facility at from BPS to Geysers ponds become Laguna Plant on City-owned water into cooling and 80-mgd low treatment plant to cooling facility
facility Site F Pipeline and 7,000 If of 48" | terminal storage $69 M parcels head facility to deliver water from  and from cooling facility to Llano $156.5 M
dia. pipeline from Geysers for reuse cooling to Llano PS PS '
Pipeline to Site D2
$19.5M $0 M $27.5M $11 M $0 M $11 M $0M $62.5 M $16.5M $8.5M
2c 80-mgd N/A 80-mgd high- 500 If of 48" dia. pipeline No discharge, 69 mgd at Site D3 N/A 69-mgd facility at Site | 69-mgd low head facility at Site | 1,000 If of 48” dia. pipeline from
(Fig. 8.4-4) | high-head head facility at  from Geysers Pipeline to ponds become to pump cooled water to Site D3 Geysers Pipeline to cooling facility
facility Site C, D, E, or Site D3, 2,000 If of 30" dia. | terminal storage under high river stages and 1,000 If of 48" dia. pipe from
F and 11-mgd pipeline from Geysers for reuse cooling to Site D1, two special
high-head  Pipeline to 11 mgd BPS and $103 M crossings of Hwy. 101 $166 M
facility at Site | back again, special
crossings (2 ea.) below
Hwy. 101
$195M $0M $66.5 M $6 M $0 M $11 M $0M $52.5M $9 M $15M
2d 80-mgd N/A 80-mgd high- 3,000 If of 48" dia. pipeline | No discharge, 69 mgd at Site D4 N/A 69-mgd facility at Site J N/A 2,500 If of 66" dia. pipe from
(Fig. 8.4-5) | high-head head facility at  from Geysers Pipeline to ponds become Geysers Pipeline to cooling facility
facility Site C, D, E, or Site D4 and 2,000 If of 30" | terminal storage and then to Site D4
Fand 11-mgd dia. pipeline from Geysers for reuse $102.5 M $157.5 M
high-head  Pipeline to and from the BPS
facility at Site J
$19.5M $0 M $66.5 M $5.5M $0 M $11 M $0M $52.5 M $0M $25M
3a Convert 29-mgd 11-mgd high- 40,000 If of 48" dia. pipeline 40+-mgd at 29 mgd at Site D1 N/A 69+-mgd facility at Site A 40+-mgd low-head pump station at 2,500 If of 66” dia. trenchless
(Fig. 8.4-6) existing low-head head facility at from Lateral PS to Site D1 |Meadowlane and Site A to lift water from pond into crossing of Santa Rosa Creek
high-head facility to Site A Delta Ponds cooling, plus 40+-mgd low-head between Delta Pond and Site A (2
PS to a40- pump from $128 M pump station from cooling to times) plus 2,500 LF of 66" dia. $205 M
mgd low- Site A to existing Delta Pond outfall for trenched interconnecting pipe to
head facility — Site D1 discharge during high Laguna existing outfall
stages
$6 M $29.5M $29.5M $51.5M $0 M $115M $0M $52.5M $175M $7 M
3b Expand N/A 11-mgd high- 500 If of 48" dia. pipeline 40+-mgd at 29 mgd at Site D3 N/A 40+-mgd facility at Site A and 29 40-mgd low-head pump station at 1,000 If of 60" dia. trenchless
(Fig. 8.4-7) | existing PS head facility at  from Geysers Pipeline to |Meadowlane and mgd facility at Site | Site A to lift water from pond into crossing of Santa Rosa Creek
to a 40-mgd Site | Site D3, 2,000 If of 30" dia. Delta Ponds cooling, plus 40+-mgd low head between Delta Pond and Site A (2
medium- pipeline from Geysers pump station from cooling to times) plus interconnecting pipe to
head facility Pipeline to 11 mgd BPS and existing Delta Pond outfall for  existing outfall, 1,000 If of 60" dia.
back again, special $47.5M discharge during high Laguna pipeline from Geysers Pipeline to $176 M
crossings (2 ea.) below Hwy. stages and a 29-mgd low-head  cooling facility at Site I, and 1,000
101 facility at Site | to pump cooled If of 60" dia. pipe from cooling to
water to Site D3 under high river ~ Site D3, two special crossings of
stages Hwy. 101
$6 M $0M $245M $5.5 M | $0 M $115M $0M $79 M $41.5M $8 M
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Total Cost

Alternative or without T&O Total Cost with T&O
Combination Conveyance Facilities Discharge Facilities Facilities T&O Facilities Facilities
Llano Pump Lateral Booster Pump Pipeline Laguna Direct Discharge Indirect Cooling Towers Pump Stations Pipelines
Station Pump Station Discharge Discharge
Expansion  Station
4a Expand N/A 11-mgd high- 11,000 If of 48" dia. pipeline 69+ mgd at N/A Site 11, 5-mgd 81-mgd facility at Site A, Delta ~ 81-mgd low head pump station at 2,500 If of 66” dia. trenchless
(Fig. 8.4-8) | existing PS head facility at  from Geysers Pipeline to |Meadowlane and nominal capacity Pond is used as the location for  Site A to lift water from pond into crossing of Santa Rosa Creek
to 21-mgd Site J Site 11 plus 3,000 If of 30" Delta Ponds w/ 0- to 10-mgd T&O compliance cooling, plus 81-mgd low-head  between Delta Pond and Site A (2
medium- dia. pipeline from BPS to operating range $53.5 M pump station from cooling to times) plus 2,500 LF of 66" dia. $139.5 M
head facility Geysers Pipeline ’ existing Delta Pond outfall for trenched interconnecting pipe to '
discharge during high Laguna existing outfall
stages
$6 M $0M $245M $12 M $0 M $0M $11 M $62.5 M $16.5M $7 M
4b Expand N/A 11-mgd high- 27,000 If of 48" dia. pipeline 69+ mgd at N/A Site 13, 5-mgd 81-mgd facility at Site A, Delta ~ 81-mgd low-head pump station at 2,500 If of 66” dia. trenchless
(Fig. 8.4-9) | existing PS head facility at ~ from Geysers Pipeline to |Meadowlane and nominal capacity Pond is used as the location for  Site A to lift water from pond into crossing of Santa Rosa Creek
to 21-mgd Site L Site 13, plus 1,500 If of 48" Delta Ponds w/ 0- to 10-mgd T&O compliance cooling, plus 81-mgd low-head  between Delta Pond and Site A (2
medium- dia. pipeline from from BPS operating range $64 M pump station from cooling to times) plus 2,500 LF of 66" dia. $149.5 M
head facility to Geysers Pipeline existing Delta Pond outfall for trenched interconnecting pipe to '
discharge during high Laguna existing outfall
stages
$6 M $0M $24.3 M $22.7 M $0 M $0M $11 M $62.5M $16.4 M $6.6 M
ba Expand N/A 11-mgd high- 3,000 If of 48" dia. pipeline 40+ mgd at 29 mgd at Site D4 Site 11, 5-mgd 40+-mgd facility at Site A plus 29- 40-mgd low-head pump station at 2,000 If of 66" dia. trenchless
(Fig. 8.4-10) | existing PS head facility at ~ from Geysers Pipeline to |Meadowlane and nominal capacity mgd facility at Site J Site A to lift water from pond into crossing of Santa Rosa Creek
to 40-mgd Site J Site D4 and 11,000 If of 48” Delta Ponds w/ 0- to 10-mgd cooling, plus 40-mgd low-head  between Delta Pond and Site A (2
medium- dia. pipeline to Site 11 plus operating range pump station from cooling to times) plus interconnecting pipe to
head facility 1,000 If of 30" dia. pipeline $68.5 M existing Delta Pond outfall for  existing outfall, plus 2,500 If of 42" $176.5M
from BPS to Geysers discharge during high Laguna  dia. pipe from Geysers Pipeline to
Pipeline stages Site J cooling facility and then to
Site D4
$6 M $0 M $24.3 M $15.7 M $0 M $115M $11 M $82.5M $175M $8 M
5b Expand N/A 21-mgd high- 500 If of 48" dia. pipeline 40+ mgd at 29 mgd at Site D3 Site 12, 5-mgd 40+-mgd facility at Site A plus 29- 40-mgd low-head pump station at 2,000 If of 60" dia. trenchless
(Fig. 8.4-11) | existing PS head facility at ~ from Geysers Pipeline to |Meadowlane and nominal capacity mgd facility at Site | Site A to lift water from pond into  crossing of Santa Rosa Creek
to 40-mgd Site J Site D3 plus 17,000 If of 48" | Delta Ponds w/ 0- to 10-mgd cooling, plus 40-mgd low-head  between Delta Pond and Site A (2
medium- dia. pipeline from Geysers operating range pump station from cooling to times) plus interconnecting pipe to
head facility Pipeline to Site 12, plus existing Delta Pond outfall for  existing outfall, plus 1,000 If of 42"
2,000 If of 36" dia. pipeline $70.5 M discharge during high Laguna  dia. pipeline from Geysers Pipeline $198 M
from BPS to Geysers stages, plus low-head pump to cooling facility at Site | and
Pipeline station at Site | to discharge at Site 1,000 If of 42" dia. pipe from
D3 at high river stage cooling to Discharge Site D3, two
special crossings of Hwy. 101
$6 M $0 M $24.5M $175M $0 M $115M $11 M $79 M $41.4 M $7.1M
6a 80-mgd N/A 80-mgd high- 500 If of 48" dia. pipeline No discharge, 69 mgd at Site D3 Site 12, 5-mgd 80-mgd facility at or near the 80-mgd low-head facility to lift 8,500 LF of 66” dia. pipe from
(Fig. 8.4-12) | high-head head facility at  from Geysers to Site D3, ponds become nominal capacity Laguna Plant on City-owned water into cooling and 80-mgd treatment plant to cooling facility
facility Site C, D, E, or 2,000 If of 30" dia. pipeline | terminal storage w/ 0- to 10-mgd parcels low-head facility to deliver water  and from cooling facility to Llano
Fand 21-mgd from Geysers Pipeline to 11 for reuse operating range from cooling to Llano PS PS
high-head mgd BPS at Site | and back
facility at Site |~ again, special crossings $126 M $226.5 M
(2ea) below Hwy 101, plus
17,000 If of 48" dia. pipeline
from the Geysers Pipeline to
Site 12
$19.5M $0 M $66.5 M $18 M $0 M $11 M $11 M $61.5M $30.6 M $8.4 M
6b 80-mgd N/A 21-mgd high- 22,000 If of 48” dia. pipeline | No discharge, 69 mgd at Site D1 Site 13, 5-mgd 80-mgd facility at or near the 80-mgd low-head facility to lift 8,500 LF of 66” dia. pipe from
(Fig. 8.4-13) | medium- head facility at from Site B to Site D1 plus | ponds become nominal capacity Laguna Plant on City-owned water into cooling and 80-mgd treatment plant to cooling facility
head facility Site B to 3,000 If of 30" dia. pipeline | terminal storage w/ 0- to 10-mgd parcels low-head facility to deliver water  and from cooling facility to Llano
convey flow to from Site B to Geysers for reuse operating range from cooling to Llano PS PS
Geysers and Pipeline for 11 mgd BPS $118.5M $219 M
Site I3 plus 27,000 If of 48" dia.
pipeline from Geysers
Pipeline to Site I3
$19.5M $0M $24.3 M $52.7 M $0 M $11 M $11 M $61.5M $30.6 M $8.4 M
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Alternative or
Combination

Total Cost
without T&O Total Cost with T&O
Conveyance Facilities Discharge Facilities Facilities T&O Facilities Facilities

Llano Pump Lateral Booster Pump Pipeline Laguna Direct Discharge Indirect Cooling Towers Pump Stations Pipelines

Station Pump Station Discharge Discharge
Expansion  Station

6¢C 80-mgd N/A 31-mgd high- 3,000 If of 48" dia. pipeline | No discharge, 69 mgd at Site D4 Sites 11 and 13, 69-mgd facility at Site J N/A 2,500 If of 66" dia. pipe from
(Fig. 8.4-14) | high-head head facility at  from Geysers Pipeline to ponds become 10-mgd nominal Geysers Pipeline to cooling facility
facility Site C, D, E, or Site D4 and 5,000 If of 20" | terminal storage capacity w/ 0- to and then to Site D4
F to convey dia. pipeline from Site D4 to for reuse 20-mgd
flow to Site 11, plus 27,000 If of 48” operating range
Geysers/Sites  dia. pipeline from Geysers $110 M $165 M
11 and I3 Pipeline to Site I3, plus
2,500 If of 42" dia. pipeline
from BPS to Geysers
Pipeline

$19.5M $0M $27.5M $30 M \ $0 M $11 M $22 M $52.5 M $0 M $2.5M
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