
7. Water Supply

Water for MEC will come from at least two sources. Approximately 95 percent of MEC’s water requirements are for cooling. Cooling water will be obtained from San Jose’s SBWR Program. The source of the water is the San Jose/Santa Clara WPCP, a regional plant owned by San Jose and the city of Santa Clara. The remaining requirements for process makeup water to the steam boilers and for domestic use will come from groundwater. This water will be obtained from existing wells owned by the San Jose MUNI or from new wells constructed onsite. San Jose MUNI wells or new onsite wells will also serve as backup supply to SBWR for cooling water. These sources of supply and alternatives are discussed in the following subsections. 

7.1 Cooling - Recycled Water 
Water for cooling and condensing the steam turbine exhaust steam will be supplied by SBWR, San Jose MUNI, or onsite wells. The WPCP currently discharges approximately 120 mgd of treated effluent into San Francisco Bay. The SBWR effluent is treated to CCR Title 22 standards for unrestricted use. The water will be circulated through a cooling tower, resulting in evaporation of approximately 1.9 mgd of the water, thus, reducing the amount being discharged back into the sanitary sewer and ultimately into the Bay. Cooling tower blowdown and other plant wastewater will be discharged to the San Jose sanitary sewer that flows to the WPCP. 

There is currently no existing pipeline to supply recycled water to MEC. The closest point at which recycled water could be obtained is the existing recycled water pipeline approximately 7.3 miles northwest of the site. Connection to the SBWR, therefore, requires the construction of a new pipeline to deliver the recycled water to MEC. Another pipeline will be constructed to return the industrial wastewater discharged from the cooling tower and other nonsanitary wastewater streams to the sewer system downstream of any system constraints. This industrial wastewater pipeline will be approximately 6.3 miles long and will be located in the same trench as the recycled water supply line. It will connect to the city sanitary sewer system at the Monterey Road and Capitol Expressway intersection. 

7.1.1 Proposed Pipeline

SBWR currently has a pipeline network extending from the WPCP to south San Jose serving recycled water needs in the Hillsdale area (Senter Road and Capitol Expressway) and to the east in the Silver Creek area. The recycled water supply pipeline, which follows Senter Road in this vicinity, is a 42‑inch diameter pipeline north of Capitol Expressway and a 30-inch diameter pipeline south of Capitol Expressway. The pipeline in that area operates in a pressure range that serves Pressure Zone 2 (up to about 310 feet, total operating head, based upon elevation above MSL). The 30-inch pipeline then extends east on Sylvandale until it becomes Yerba Buena; it follows Yerba Buena up to Silver Creek Road. Just west (southwest), there is a pump station (Pump Station 8/11) and reservoir that serve pressure Zone 2 and Pressure Zone 3. 

The recycled water supply could come from either the 42-inch pipeline on Senter Road or from the pump station near Silver Creek Road. The water demand for cooling tower supply is dependent upon the operating condition, which is anticipated to be as shown in Table 7.1‑1.

Table 7.1-1

Cooling Tower Demand under Various Operating Conditions

Operating Condition
Demand Type
Cooling Tower Demand

90 °F & 3 cycles of concentration
Peak
3,716 gpm (5.35 mgd)

60 °F & 3 cycles of concentration
Average
2,347 gpm (3.38 mgd)

90 °F & 5 cycles of concentration
Peak
3,094 gpm (4.45 mgd)

60 °F & 5 cycles of concentration
Average
1,953 gpm (2.81 mgd)

To meet these demands, a pipeline diameter of 18 inches will be required to keep pipeline velocities below 5 feet per second. A diameter of 20 inches will be installed to keep pipeline losses at minimal levels and to minimize the potential need for MEC to require supplemental pumping (receive service within Pressure Zone 2). This will avoid the need to construct new booster pump stations. 

7.1.2 Pipeline Routes

Several possible alternative routes for the recycled water supply line and industrial waste​water discharge line have been evaluated. From the existing SBWR system, connection could be made at two logical locations—at Senter Road and Capitol Expressway, and at the Silver Creek pump station (Pump Station 8/11). From those locations, three corridors and some alternative connecting segments were investigated to bring the recycled water pipeline south to MEC, as shown in Figures 7.1-1a and 7.1-1b. The proposed route and two alternative routes listed below are described in more detail in the following sections.

· UPRR route, parallel to Monterey Road (the proposed route)

· U.S. 101

· Snell Avenue/Santa Teresa Boulevard

7.1.2.1 Proposed Route

As shown on Figures 7.1-1a and 7.1-1b, the proposed route will consist of route segments A, H, and I, or, if encroachment permits cannot be obtained for Segment A, Segments A-1, D-1, G, and I. The beginning of Segments A and A-1 will tie into the existing 42-inch line at the intersection of the Capitol Expressway and Senter Road. Segment A will follow the Capitol Expressway for approximately one mile to where it will intersect with the UPRR ROW. Segments H and I will then follow the railroad ROW southeast for approximately 6.3 miles to the MEC site. If Segment A is not constructible, the route will begin at the same point but continue down Senter Road approximately 2.5 miles (along Segments A-1, D-1 and G) to where Senter Road crosses the UPRR ROW. The route will then follow Segment I to the MEC site. The proposed route length is 7.3 miles (Segments A, H, I) or 7.9 miles (Segments A-1, D-1, G, and I), depending on which segments are followed.

The return line delivering industrial wastewater from MEC to the city sewer will be a maxi​mum of 12 inches in diameter and pressurized with pumps located at MEC. The pumps will be required to move the water flow back to the point-of-connection with the sewer line downstream of any system constraints. This return line will follow the same route as the recycled water pipeline and connect to the city sanitary sewer system at the intersection of Monterey Road and Capitol Expressway, downstream of all system constraints.

7.1.2.2 Alternative Routes

7.1.2.2.1 U.S. 101 Corridor

This pipeline route will extend from the Silver Creek Pump Station southwest down Yerba Buena Road (Segment C) to U.S. 101 and along U.S. 101 (Segments E and J) to a point south of Metcalf Road. The water pipeline will then follow the selected gas pipeline route (see Section 6. 1 and 6.2) by either: (1) being routed west along Metcalf Road just north of the PG&E substation, directionally drilling under Coyote Creek, Monterey Road, and the UPRR ROW, and then south along the UPRR ROW to MEC (following gas line Segment 6); or (2) by following the other gas line segments from U.S. 101 west to Coyote Ranch Road and along the chosen segment crossing under Coyote Creek, Monterey Road, and the UPRR ROW to the MEC site. The shortest route (Segments C, E, J, and 6) will be about 7.6 miles.

7.1.2.2.2 Snell Avenue/Santa Teresa Boulevard

This route is being considered by SBWR for possible use as part of its Phase 2 expansion to provide recycled water to southern San Jose and further south (Lam, 1999). The beginning of Segment A will tie into an existing SBWR 42-inch line at the intersection of the Capitol Expressway and Senter Road. Segment A will follow Capitol Expressway for approximately 1.3 miles to its intersection with Snell Avenue. The route will then follow Snell Avenue south to its intersection with Santa Teresa Boulevard. The route will then follow Santa Teresa Boulevard until it crosses Fisher Creek and follow Fisher Creek to the MEC site. This 10-mile route will be the longest of the water supply pipeline alternatives.

7.1.2.2.3 Other Segments

Segments D, F, and G are alternative routes that could be used to tie the proposed route or the Snell Avenue/Santa Teresa Boulevard route to Pump Station 8/11 located on Yerba Buena Road (Segment C). Segments D and D-1 are 1.4 miles long, while Segments G and F are both approximately 1 mile long.

7.1.3 Selection Criteria

The proposed route and alternative water pipeline routes were selected based on: institu​tional factors (e.g., ease of obtaining ROW, public agency support, etc); engineering/ construction feasibility; length of the pipeline; cost; and potential environmental impacts. Engineering/construction feasibility is an assessment of whether the pipeline can be physically placed along a given route. For example, a railroad ROW is a logical place to place a pipeline, but the ROW may be full of other utility lines so that another line could not be physically located there. Length of pipeline is important because pressure drop, cost, and potential environmental impacts are usually functions of length. Environmental impacts must be either not significant or mitigatable to a level of insignificance. 

7.1.3.1 Institutional Factors

The proposed route is the second most attractive from an institutional standpoint. Initial discussions with UPRR indicate that it is willing to sell the ROW (at land values similar to the land adjacent to the railroad). Once it is made administratively, the UPRR arrangement will be relatively straightforward, because the primary institutions involved will be San Jose, the County of Santa Clara, and UPRR, with limited crossings of other major infrastructure. There is an Intercontinental ductbank (with communications cables in it) running parallel to the UPRR and Monterey Road that is considered a national security interest; the Federal Bureau of Investigation will become involved when construction is done in the vicinity of the ductbank (Liu, 1999). This institutional issue will have to be investigated further before this route is selected.

The Snell Avenue/Santa Teresa Boulevard route is the most attractive route from an institutional perspective. First, it is the route that has been identified on a preliminary basis for the SBWR Phase 2 recycled water line extension. The route follows ROWs controlled by the Santa Clara County (Capitol Expressway) and San Jose until it reaches Fisher Creek. At that point, the ROW will either be on an SCVWD flood control-related easement or on private land, making it difficult to obtain. 

The U.S. 101 route is the least attractive institutionally. Obtaining longitudinal ROW from Caltrans for pipelines such as the recycled water line could be very difficult. However, State law requires Caltrans to make such an ROW available for recycled water facilities, provided the water is made available for Caltrans use as well. Preliminary contacts with Caltrans staff indicate that Caltrans is willing to make such longitudinal ROW available if no other route is determined to be feasible (Homer, 1999).

7.1.3.2 Engineering/Construction Feasibility

It is believed that a recycled water pipeline can be physically located along any of the three routes.

7.1.3.3 Length of Pipeline

The proposed route is 7.3 miles long (Segments A, H, and I). The U.S. 101 route that goes to MEC along Metcalf Road (about 7.6 miles long) is not a preferred route because of construction limitations. If the route were to follow a more constructible path, i.e., along the proposed gas line corridor (Segments L, M and N) to the MEC site, it would be 8.7 miles long. The Snell Avenue/Santa Teresa Boulevard route is the longest route, at 10 miles.

7.1.3.4 Environmental Factors

All of the pipeline routes pass primarily through land that is already disturbed, either by a roadway or a railway. Potential environmental impacts from a pipeline tend to be in the bio​logical, cultural/paleontological, or traffic and transportation areas. The proposed route has been surveyed for biological and cultural/paleontological impacts. Potential impacts from use of the proposed route are discussed in Sections 8.2, 8.3, and 8.16 and potential impacts from the alternative routes are presented in Section 9, Alternatives. The proposed route passes primarily along the UPRR ROW and will have minimal impact on traffic. The traffic impacts may be greatest for the Snell Avenue/Santa Teresa Boulevard route, which will pass for most of its length through city streets. The U.S. 101 route is also not expected to create significant traffic impacts, because the corridor is sufficiently wide to allow construction to proceed clear of the traffic flow, and the creeks will be crossed using directional drilling. The U.S. 101 route is the most problematic from a cultural/biological resource perspective. Many cultural resource sites and sensitive biological species/habitat locations have been identified along this route. Both the proposed route and the Snell Avenue/Santa Teresa Boulevard route are mostly urban in character and, therefore, will have less biological concerns.

7.2 Process Makeup and Domestic Use Water

There are water demands for MEC other than for cooling. They include demands for domestic water supply (2 gpm) and for the process water demands listed in Table 7.2-1.

Table 7.2-1

Process Water Demands at 90° F and 60 °F

Demand Type
Operating Condition
Water Demand

Steam Cycle Makeup
90 °F @ 3 cycles (peak)
223 gpm


60 °F @ 3 cycles (avg.)
49 gpm


90 °F @ 5 cycles (peak)
223 gpm


60 °F @ 5 cycles (avg.)
49 gpm

Evaporative Cooling
90 °F @ 3 cycles (peak)
105 gpm


60 °F @ 3 cycles (avg.)
24 gpm


90 °F @ 5 cycles (peak)
105 gpm


60 °F @ 5 cycles (avg.)
24 gpm

Oil/ Water Separation
90 °F @ 3 cycles (peak)
10 gpm


60 °F @ 3 cycles (avg.)
10 gpm


90 °F @ 5 cycles (peak)
10 gpm


60 °F @ 5 cycles (avg.)
10 gpm

Peak demands for process water will therefore be 340 gpm, and average demands will be 85 gpm. These demands will be met by local groundwater sources. The following sources of groundwater have been investigated and appear to be viable sources:

· Municipal water supply from San Jose MUNI

· Groundwater from wells to be drilled on the MEC site

7.2.1 Water Supply by San Jose MUNI

San Jose’s Environmental Services Department (ESD) operates San Jose MUNI. The system serves the Coyote Valley with well water. The closest well to the MEC site that is currently in operation is Well No. 23, which is located about 400 feet north of Bailey Avenue, just to the west of the UPRR ROW. About 400 feet further north of Well No. 23 is Well No. 22, and 400 feet further north of it is Well No. 21. The well conditions at Bailey Avenue are presented in Table 7.2-2. The water from Wells 21, 22, and 23 will be supplied via a 24-inch pipeline that will travel north from Well No. 23 along the western side of the UPRR ROW to the MEC site.

The North Coyote Valley Water Master Plan (George S. Nolte and Associates, 1986) identified the need for two water supply wells at 2,000 gpm, with one standby at 2,000 gpm, and proposed that the wells be sited at the Bailey Avenue location. The results of hydrogeologic testing (Geoconsultants, 1985) indicated that the anticipated yield from each new well will be 2,000 gpm. Recharge for the groundwater source will be primarily through percolation along Coyote Creek, to the east of the well sites. It is likely, therefore, that all three wells listed above can yield 2,000 gpm.

Table 7.2-2

San Jose MUNI Well Conditions

San Jose MUNI Wells at Bailey Avenue
Capacitya
(gpm)
Operating Capacity
(gpm)

Well No. 23
2,000
300 (limited by pump)

Well No. 22
2,000
0 (capped)

Well No. 21
2,000
0 (capped)

aThe capacity of each well was determined when the other wells were not in operation. Therefore, the capacity of all three wells operating simultaneously may not be 6,000 gpm.

(Source: Nasser, 1999)

San Jose MUNI has two water pipelines in Santa Teresa Boulevard (an 18-inch diameter pipeline on the eastern side of the street and a 12-inch diameter pipeline on the western side) that can provide the domestic water service presented above. The pipelines can serve the process water demands above and act as a backup supply for cooling water, but the operating capacity of the wells will have to be increased.

7.2.2 Water Supply from Onsite Wells at MEC 

An alternative to obtaining water solely from San Jose MUNI existing wells is to drill wells onsite at MEC. Onsite wells can meet the domestic demands and the process water demands and may provide a backup supply for cooling tower demands. 
7.3 Construction Practices

Given the diameter of the proposed pipelines, ductile iron, concrete cylinder pipe with pretensioned steel, or PVC pipe may be used. At the smaller diameter (20 inches or smaller), welded steel pipe will be potentially feasible. Construction of this pipeline is anticipated to be accomplished using conventional pipelaying methods—open cut construction wherever possible—with “trenchless technologies,” such as bore and jack, microtunnelling, or directional drilling, used for crossing major obstacles such as rivers and creeks, highways, railroads, or other major infrastructure. The equipment that will be used is as follows:

· Excavator

· Small crane (or boom truck) sized to manipulate a 20-foot section of pipe

· Trucks for removal of excavated material and for supplying imported trench backfill

· Truck with pipe and fittings

Paving equipment will be used to replace the pavement removed as part of the pipeline construction. The construction labor needed to complete this project is presented in Section 8.8, Socioeconomics. The total labor needed for the pipelines (recycled water, industrial wastewater, and potable water) is estimated to be 953 person-months of labor. That equates to typical numbers of total construction laborers (including foremen and superintendents of multiple crews) of about 48 workers in a typical month of construction, with 2 to 3 crews on duty. This will typically include the following:

· 2 surveyors (1 per crew)

· 18 pipefitters (including foremen)

· 10 laborers (including pavement removal and paving)

· 10 teamsters (equipment operators and truck drivers)

· 4 operating engineers

· 4 other employees (Superintendents and Project Managers)

The width of the construction work area will be approximately as follows:

· Diameter of pipe – 12 to 24 inches

· Width of trench – 4 feet

· Width of construction zone – 12 feet

· Width of typical construction easement – 20 to 30 feet

The construction is expected to begin about the same time as the power plant—about 5 months after receiving the notice to proceed. The first several months will be used to complete the acquisition of materials and to mobilize for construction. It is anticipated the construction will take about 21 months to complete, including startup and testing. For the longest pipeline (10.1 miles), that will equate to a conservative production rate of about 120 feet per day (assuming a 5-day workweek). The recycled water pipeline construction could be accelerated if agreed to by MEC and SBWR. 

7.4 Permits and Permitting Schedule

The California Streets and Highways Code, Division 2, Chapter 5.5, Sections 1460-1470, mandates that an encroachment permit must be obtained from a city Public Works Department if there is an opening or excavation for any purpose in any highway. This and other permits, as well as the schedule for obtaining the permits, are presented in Table 7.4-1.

TABLE 7.4-1

Permit Schedule for Water Supply/Discharge Lines

Permit
Schedule
Contact

Encroachment Permit
6 weeks to 6 months
San Jose Department of Public Works
John Gannon
408-277-4686

Encroachment Permit
6 weeks to 6 months
Santa Clara County Department of Public Works

Encroachment Permit
6 weeks to 6 months
SCVWD
Susan Tippets
408-265-2600

Encroachment Permit
6 weeks to 6 months
Caltrans
Rudy Dantes
510-286-4401

Encroachment Permit
6 weeks to 6 months
Union Pacific UPRR pipelines
John Devish
402-997-3563
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