55 WATER RESOURCES

This section evaluates water resources use by ESPR and the impact it has on those resources.
ESPR is a repowering of two older units at a coastal power plant utilizing once-through
seawater cooling. Severa key characteristics distinguish ESPR from nearly all other once-
through cooling projects before the CEC in recent years.

Key Project Characteristics of ESPR

Replacement of two aged, declining, and increasingly unreliable steam cycle units with
combined cycle technology, all within the existing operating envelope created by the
current NPDES Permit (Appendix H) for El Segundo Generating Station (ESGS).

No modification to intake or outfall structures, nor any increase in flow rates or pumping
capacity.

No new NPDES Permit for plant operation.

New combined cycle units using same location as old units, thus minimizing soil
disturbance and all associated environmental impacts.

Greatly improved efficiency in use of water resources by increasing power generated per
unit of water used.

In addition to these key characteristics, the ESPR team has developed this AFC and this
section to include:

Prepared data adequacy checklist with locations of information responding to each
requirement provided.

Stipulation to al standard CEC conditions for water resources.

Proposed conditions that address remaining unique issues of ESPR and its use of water
resources.

Proposed enhancement conditions that allow ESPR to benefit the community and the
water resources that serve the community, thus ensuring that ESPR provides a benefit
rather than an impact in the area of water resources.
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* Extensive pre-submittal consultation with the following agencies or city entities:

1) LosAngeles Regional Water Quality Control Board (Los Angeles Regional Board)
2) California Coastal Commission

3) City of El Segundo

4) City of Manhattan Beach

5) National Marine Fisheries Agency

6) United States Fish and Wildlife Service

7) Cadlifornia Department of Fish and Game

8) State Water Resources Control Board (State Board)

9) United State Environmental Protection Agency (USEPA)

10) California Energy Commission

The ESPR team anticipates a focussed assessment of the project by CEC staff water
resources specialists, by other agencies, and local interested agencies, organizations, and
community members. The ESPR team looks forward to participating cooperatively and
actively to complete any final shaping that is required to ensure that ESPR is an enhancement
to the environment.

Overview of Water Resour ces Aspects of Project

The location of ESGS, the intake and discharge conduits and other intake and discharge
conduits in the vicinity of the project are identified in Figure 5.5-1. Maximum volume
discharges proposed for ESPR will not increase and the maximum temperature of the
discharge will be significantly less than currently permitted by the Los Angeles Regional
Board. Thus, ESPR will utilize an existing cooling system infrastructure within its existing
permit parameters. This use was studied at the ESGS in compliance with specifications set
forth by the Los Angeles Regiona Board. Finding 16 of the NPDES Permit (Order No. 00-
84) (Appendix H) states:

To determine compliance with the Thermal Plan and in accordance with Los Angeles
Regional Board specifications, SCE conducted a thermal effect study that was
completed in 1975. The study demonstrated that wastes discharged at temperature
levels prescribed in this Order have no adverse impacts on the beneficial uses of the
receiving waters. Thus, the power plant with temperature discharges prescribed in this
Order isin compliance with the Thermal Plan. (Appendix H)

Neither ESGS nor the Scattergood Generating Station, |ocated approximately ¥2 mile north of
ESGS, has been modified since this study was completed. Therma modeling studies
prepared for this AFC confirmed that fluid dynamics and thermal loading today continues to
fall within the same envelope as when originally studied.
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The use of seawater for cooling has been periodically evaluated at ESGS and has been found,
in the issuance of each five-year term NPDES Permit by the Los Angeles Regiona Board, to
be consistent with the protection of the beneficial uses of Santa Monica Bay. This assessment
is based on historica and recent studies and thermal discharge modeling of existing and
projected discharges.

Recognizing that the existing discharges to the Pacific Ocean were not impacting the
beneficial uses of Santa Monica Bay, the ESPR team determined that ESPR would be
designed to advance efficiency and energy resource use within the existing, permitted
cooling system parameters. Using the existing once-through seawater cooling system used
for Units 1 and 2 without modification also eliminated potential construction-related impacts
in shoreline and offshore areas.

As discussed in detail in Section 5.5.2, water-related environmental consequences of ESPR
are too small to be significant. On the contrary, the ESPR will further reduce the demands on
water resources by using seawater cooling resources to produce e ectricity more efficiently,
by eliminating the discharge of sanitary wastes, and by reducing the demand on the
municipal water supply through the use of reclaimed water.

Specific beneficial aspects of ESPR related to water resources are:

» Consistency with State Board policies favoring the use of marine, rather than inland
waters for power plant cooling.

e Optimizing use of water

- Reducing, by amost 46 percent, the volume of cooling water required per megawatt
(MW) generated.

- Reducing, by almost 53 percent, the British thermal unit (Btu) loading on the ocean
per MW generated.

* Avoiding impacts on local potable water supply by continuing use of seawater for once-
through power plant cooling.

* Optimizing operational procedures for the four cooling water pumps, reducing cooling
water flow rates at |ess-than-peak operation.

* Reducing the maximum discharge temperature into Santa Monica Bay during peak power
generation and worst case ocean temperatures by about 12° F compared with the
permitted discharge temperature.
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* Reducing the maximum thermal loading to Santa Monica Bay from Outfall No. 001 from
46,488 MM Btu/day to 33,298 MM Btu/day.

» Eliminating discharge of treated sanitary wastes into Santa Monica Bay.
* Minimizing demand on municipal water supply through the use of reclaimed water.

* Using exigting intake and discharge structures without modification, thereby eliminating
potential marine construction impacts.

55.1 Affected Environment
5511 Power Plant

ESGS islocated on the eastern shore of Santa Monica Bay at the southwest corner of the City
of El Segundo, approximately midway between Imperial Highway and Rosecrans Avenue.
Immediately east of and adjacent to ESGS is the Chevron ElI Segundo Refinery.
Approximately ¥2 mile north of ESGS is the Scattergood Generating Station operated by the
Los Angeles Department of Water and Power. The Scattergood Generating Station also uses
seawater for once-though cooling. A schematic of the water and wastewater flows through
ESGS s presented in Figure 5.5-2.

The existing operations at ESGS are consistent with the preference hierarchy set forth by the
State Board in the Water Quality Control Policy on the Use and Disposal of Inland Waters
Used for Powerplant Cooling (Policy) (Appendix H) by virtue of the use of once-through
seawater cooling water design and discharge location. The Policy establishes a preference for
coastal power plants, using the ocean as a source of cooling water, rather than inland sites
that require the use of limited supplies of fresh water. This Policy provides guidance in the
planning and permitting of new power plants using inland waters for cooling and suggests
methods for keeping the consumptive use of freshwater to a minimum. The first of the
principles of the Policy describes this preference:

“It isthe Board' s position that from a water quantity and quality standpoint the source
of power plant cooling water should come from the following sources in this order of
priority depending on site specifics such as environmental, technical and economic
feasibility consideration: (1) wastewater being discharged to the ocean, (2) ocean,
(3) brackish water from natural sources or irrigation return flow, (4) inland
wastewaters of low TDS, and (5) other inland waters.”
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Statement three of the Basis of Policy justifies this preference as follows:

“Although many of the impacts of coastal power plants on the marine environment
are ill not well understood, it appears the coastal marine environment is less
susceptible than inland waters to the water quality impacts associated with power
plant cooling. Operation of existing coastal power plants indicate that these facilities
either meet the standards of the State’s Thermal Plan and Ocean Plan or could do so
readily with appropriate technological modifications. Furthermore, coastal locations
provide for application of a wide range of cooling technologies which do not require
the consumptive use of inland waters and therefore would not place an additiona
burden on the State’s limited supply of inland waters. These technologies include
once-through cooling which is appropriate for most coastal sites, potential use of
saltwater cooling towers, or use of brackish water where more stringent controls are
required for environmental considerations at specific sites.”

5.5.1.1.1 Water Supply. Water supply for cooling is the greatest water use at the ESGS
constituting approximately 99 percent of the water usage. Other sources of water include
potable and reclaimed water. Table 5.5-1 summarizes the current and projected water usage
by source category.

TABLE 55-1

EXISTING AND PROJECTED WATER USAGE

ESPR Project
Existing Average (gpd)
Cooling | Reclaimed Cooling | Reclaimed
(mgd- (noR.O.) | Potable” | (mgd- | (noR.O.) | Reclaimed
Units max) (gpd-avg) | (gpd-avg) max) (gpd-avg) (R.O) Potable
1&2 207 Minimal 49,940 - - -- -
3&4 398 Minimal 129,998 398 Minimal 0 129,998
5&7 -- -- -- -- --
6 -- -- -- 207 Minimal 64,000 93,000
Total 605 85,936 179,938 605 85,936 64,000 222,998

1 Volumes estimated based on relative capacity utilization of 13.1% for Units 1& 2 and 34.1% for Units 3&4
applied to total average volume utilized.

Ocean

Cooling Water. The beneficial uses of Santa Monica Bay include industrial service

supply; navigation; water contact recreation; non-contact water recreation; commercial and
sport fishing, marine habitat; wild habitat; preservation of biological habitats; rare threatened
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or endangered species, migration of aquatic organisms; and spawning, reproduction and/or
early development. Cooling water supply is included in the category of Industrial Service
Supply. Santa Monica Bay provides an abundant source of cold ocean water which dissipates
the heat from the once-through cooling systems at ESGS. Pacific Ocean currents supply
enormous quantities of cold ocean water to Santa Monica Bay. The average surface water
circulation off Southern California is illustrated in Figure 5.5-3. The expected quality of
seawater used for once-through cooling is presented in Table 5.5-2.

TABLE 5.5-2

EXPECTED QUALITY OF WATER SUPPLY SOURCES
(MG/L ASIONS, EXCEPT ASNOTED)

Reclaimed —
Constituent Seawater Potable Reclaimed R.O.
Calcium 400 46 59 0.06
Magnesium 1,100 19 20 0.03
Sodium 11,000 59 164 4.8
Potassium 380 3 15 0.34
M-Alkalinity as CaCOs3; NR 100 266 14
Sulfate 1,900 129 126 ND
Chloride 19,000 60 182 2.7
Nitrate (asN) 0.59 0 3.3 0.13
Fluoride 0.7 0.20 NR 0.10
Aluminum 0.1 0.08 NR ND
Silica 0.01-7.0 NR 25 0.14
TDS 33,000 440 747 25
pH 7.7-8.3 8.2 7.1 7.4
TSS 3.0 NR 2 ND
BODs 1.0 NR <3 NR
COD 49 NR 35 NR

Water supply for cooling at the ESGS is provided by two separate ocean intakes from Santa
Monica Bay, one for Units 1 and 2 and one for Units 3 and 4. The intake (Outfall No. 003)
and discharge (Outfall No. 001) for Units 1 and 2 are located approximately 2,590 and 1,989
feet offshore. The Units 1 and 2 intake and discharge conduits and structures are illustrated in
Figure 5.5-4. The intake and discharge conduits for Units 1 and 2 are located approximately
240 feet north of the intake (Outfall No. 002) and discharge (Outfall No. 004) conduits for
Units 3 and 4. The intake structure for Units 1 and 2 was constructed in 1954 and was
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modified in 1956 to incorporate a velocity cap. The design of the intake riser isillustrated in
Figure 5.5-5. The vertical intake riser has an inside diameter of 11 feet 4 inches x 14 feet and
is covered by a 23-foot x 29-foot, 1-foot thick velocity cap suspended 3 feet above the riser.
The velocity cap imparts a horizontal current of 2.4 feet per second (fps) at the point of
withdrawal. The circulating water flow of 144,000 gallons per minute (gpm) (maximum) is
conveyed to the Units 1 and 2 onshore screen well structure through a 10-foot inside
diameter conduit at avelocity of 4.1 fps.

The screen well structure is illustrated in Figures 5.5-6 and 5.5-7. Water enters the screen
well structure and passes through trash bars that remove heavy debris. The water then passes
through traveling screens, which remove the fine debris. The calculated average velocity
approaching the screensis 0.8 fps and through the screensis 1.8 fps.

The material retained by the screens is removed during screen rotation and washing, which is
initiated either by a timer at approximately 4-hour intervals or when the across-screen
hydraulic differential exceeds a predetermined maximum. During screen washing, spray
nozzles wash the material into a surrounding sluiceway. The sluiceway empties into a
stainless steel mesh basket that drains into the common condenser discharge conduit of Units
land 2.

From the screens the water then passes to four vertical wet pit type circulating water pumps.
These pumps supply 137,000 gpm to the main condensers and 7,000 gpm to auxiliary heat
exchangers for plant equipment cooling functions. Each of the two existing generating units
has two circulating water pumps that pump cooling water to the condensers through 4-foot
inside diameter conduits at avelocity of 6.4 fps.

Passing through the condenser tubes at a velocity of 7.0 fps, the water temperature is raised
23.7°F at maximum load. The water from each condenser returns to the discharge through a
66-inch inside diameter pipe at a velocity of 6.7 fps, where the flows from each condenser
join to return to the ocean through a 10-foot inside diameter pipe at avelocity of 5.1 fps. The
total water transit time, from offshore intake to discharge is 21.5 minutes.

The intake and discharge for Units 3 and 4 are located approximately 2,595 and 2,091 feet
offshore, respectively. The Units 3 and 4 intake and discharge conduits and structures are
illustrated in Figure 5.5-8. The intake riser is approximately 16 foot x 21 foot and is covered
by a 30 x 35 foot 1-foot thick velocity cap suspended 3 feet above the riser.

W:\00PROJ\6600000030.01\AFC\FIVE\-5\5.5.D0C 55‘7 12/18/00 1:29 PM
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Table 5.5-3 provides a contrast of existing and projected system parameters.

TABLE 5.5-3

CURRENT AND PROPOSED COOLING SYSTEM DESIGN LOADSAND FLOWS

HISTORIC CURRENT PROJECTED

(Design) (Actual) (Design)
Intake —Units 1& 2
Intake Flow Rate (mgd) 207 207 --
Discharge —Units 1& 2
Total Flow Rate (mgd) 207 207 --
Maximum Temperature (°F) 105 105 --
Net Generating Capacity (MW) 350 350 --
Heat Load at Maximum Capacity (Million Btu/min) 46,488 46,488 --
Intake—Units3& 4
Intake Flow Rate (mgd) 398 398 398
Discharge — Units 3& 4
Total Flow Rate (mgd) 398 398 398
Maximum Temperature (°F) 105 105 105
Net Generating Capacity (MW) 670 670 670
Heat Load at Maximum Capacity (Million Btu/min) 73,332 73,332 73,332
Intake — ESPR
Intake Flow Rate -- -- 207
Discharge — ESPR
Total Flow Rate (mgd) -- -- 207
Maximum Temperature (°F) -- -- 93
Net Generating Capacity (MW) 646.8
Heat Load at Maximum Capacity (Million -- -- 33,298
Btu/min.)
Combined Discharge
Total Flow Rate (mgd) 605 605 605
Net Generating Capacity (MW) 1020 1020 1,316.8
Heat Load at Maximum Capacity (Million Btu/min) 119,820 119,820 106,630
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In accordance with federal and state guidelines for 8316(b) of the Clean Water Act, a study
was conducted to determine whether the cooling water intake structures are in compliance
with regulations established pursuant to 8316(b) of the Clean Water Act. Section 316(b) of
the Clean Water Act requires that the location, design, construction and capacity of cooling
water intake structures reflect the best technology available for minimizing adverse
environmental impact. The study adequately addressed the important ecological and
engineering factors specified in the guidelines, demonstrated that the ecological impacts of
the intake system were environmentally acceptable, and determined that no modification to
the intake structure was required. The design, construction and operation of the intake
structure represents Best Available Technology (BAT) as required by 8316(b) of the Clean
Water Act. As described in Section 5.6.2, the velocity cap has proven to be highly effective
in preventing impingement at the ESGS.

Potable Water. Potable water is supplied to the ESGS by the City of El Segundo. The City
of El Segundo obtains potable water from the Metropolitan Water District of Southern
California. The City of El Segundo provides water for commercial, industrial and domestic
users within the City of El Segundo. The average potable water usage at the ESGS during
1999 was 179,938 gallons per day (gpd). The expected water quality of the potable water
sourceis presented in Table 5.5-2.

Reclaimed Water. Reclaimed water is produced by the Hyperion Treatment Plant operated
by the City of Los Angeles Bureau of Sanitation and further treated and distributed by the
West Basin Municipa Water District. The reclaimed water is currently delivered to ESGS in
a six-inch line at 45-75 psi. Summaries of water quality analyses of the reclaimed water are
provided in Appendix H. The West Basin Municipal Water District provides water for
commercial and industrial users and landscape irrigation within west Los Angeles County.
Reclaimed water is primarily used for landscape irrigation and a small amount is used to
augment “seal water” at ESGS. Seal water consists primarily of reect water from the
portable reverse osmosis units and is augmented by reclaimed water. Seal water is water used
for lubrication and cooling of cooling water circulation pumps and bearings. Seal water
mixes with circulated water or is collected by sumps or floor drains and discharged through
the ocean outfall. The average reclaimed water usage at the ESGS during 1999 was 85,936

gpd.

Table 5.5-1 summarizes the current and projected water usage by source category. The
expected water quality of the reclaimed water source is presented in Table 5.5-2.

55.1.1.2 Hydrology and Water Quality.

100-Year Flood Plain. The average annual precipitation is approximately 12.20 inches
based upon data from the Western Regiona Climate Center for station number 045114 (Los
Angeles WSO Airport) for the period August 1944 through July 2000. Most precipitation
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occurs during the winter months of October through April and summers are relatively dry
(less than 0.35 inches). The annual average for days with rainfall greater than 0.01 inches is
35 days. Rainfalls exceeding 0.5 inches occur at an average of only eight days per year.
Table 5.5-4 provides the average monthly rainfall in inches based on 56 years of data.

TABLE 554

AVERAGE MONTHLY RAINFALL AM OUNTSEI
EL SEGUNDO, CALIFORNIA

Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec
276 260 200 080 016 006 002 008 018 028 154 172

ESGS is located on the east shore of Santa Monica Bay below Vista Del Mar in El Segundo.
The northern end of the existing ESGS site has been graded and paved with the top of the
asphalt pavement varying from Elevation 18 feet to Elevation 20 feet in the area of the
proposed power block.

The existing topography at the south end of the site slopes down from the entrance road to
the retention basin and fuel oil tank areas at a 1.5 to 1 slope. Elevations vary from a high
point at the gatehouse of 90 feet down to elevation 39 feet at the fuel tank area and down to
Elevation 25 feet at the retention basin area. The existing fuel tank area is level and is
surrounded by an earthen containment berm. Grading and drainage is depicted on
Figure 3.4-1.

Flooding and Tsunamis. Flooding within the project vicinity can be earthquake-induced or
can result from intense rainfall. The project site is not located within a 100-year flood or 500-
year flood zone. There are no maor dams or waterways located near the project site or the
City of El Segundo. Thus, the potential for flood hazards within the area is most specificaly
related to localized flooding that may result from inadequate storm drainage during periods
of heavy rainfall.

Along the City of El Segundo's coastal area, tsunamis and seiches associated with seismic
events could cause devastating damage (City of El Segundo, 1992). The coastal portions of
the City and adjacent portions of the City of Los Angeles are identified by the State as
tsunami hazard areas, and as aresult, there is the potentia for damage to the ESGS, Chevron
facilities, and Hyperion Treatment Plant (City of El Segundo, 1992).

Surface Waters. There are no lakes, ponds or streams in the immediate vicinity of the
ESGS. Storm water from Vista Del Mar flows in a storm drain across the ESGS and

! Western Regiona Climate Center

W:\00PROJ\6600000030.01\AFC\FIVE\-5\5.5.D0C 55' 10 12/18/00 1:29 PM



5.5 Water Resources

discharges to Santa Monica Bay at Dockweiler Beach. Storm water from the ESGS is not
co-mingled with off-site storm water.

Within the proposed power block area, the site has been graded and paved to direct all
surface runoff to existing drop inlets. The storm water is collected, sent through an oil water
separator, and the effluent discharged to the ocean through the existing Discharge No. 001.

Santa Monica Bay is an open embayment with a designated surface area of approximately
266 sguare miles and is the receiving water body for surface water drainage from
approximately 414 square miles of land. The existing beneficial uses of Santa Monica Bay
(Nearshore and Offshore Zones) are: industrial service supply; navigation; water contact
recreation; non-contact water recreation; commercial and sport fishing; marine habitat;
wildlife habitat; preservation of biological habitats; rare, threatened, or endangered species,
migration of aguatic organisms; spawning, reproduction, and/or early development of fish;
and shellfish harvesting.

The biological community in Santa Monica Bay has been identified as being imbalanced,
severely stressed, or known to contain toxic substances in concentrations that are hazardous
to human health.

On May 27, 1998, the State Board adopted Resolution No. 98-055 approving the 1998
Cdlifornia Section 303(d) list of waters not meeting California's water quality standards™
The 303(d) list names each impaired water by reach, the pollutant/stressor, the source of the
pollutant/stressor, the size of each impaired reach and the priority for remediation. The Santa
Monica Bay Nearshore and Offshore Zones have been designated as impaired by mercury,
cadmium, copper, lead, nickel, silver, zinc, chlordane, DDT and PCBs. Dockweiler Beach
has been designated as impaired due to coliform levels. Table 555 lists the
pollutant/stressors, the priority, the size of_the impaired area, and the year the Los Angeles
Regional Board must complete the TMDL.

Groundwater. Groundwater is encountered in the Old Dune/Gage Sand Aquifer generdly at
12 feet below ground surface under unconfined conditions. This would correspond to
approximately elevation 8.0 Mean Lower Low Water (MLLW). Groundwater elevations
monitored in the Old Dune/Gage Sand Aquifer indicate that the water levels are tidally
influenced. Differences in elevation indicate changes of approximately 0.3 feet on the
western side of the site. As measured on December 15, 1997, the direction of groundwater

2 Under Section 303(d) of the Clean Water Act, states, territories, and authorized tribes are required to develop

lists of impaired waters. Impaired waters are waters that do not meet water quality standards, even after point
sources of pollution have installed the minimum required levels of pollution control technology. Priority
rankings must be identified for impaired waters and Total Maximum Daily Loads (TMDLS) must be
developed for impaired waters.

In conformance with a Consent Decree, the Los Angeles Regional Board has a 13-year schedule for
development and implementation of TMDLSs for the region.
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TABLE 555

1998 CALIFORNIA 303(D) LIST FOR SANTA MONICA BAY
POLLUTANTS/STRESSORS EXCEEDING WATER QUALITY STANDARDS
OFFSHORE AND NEARSHORE

Y ear for
Acres TMDL
Pollutant Stressor Priority  Affected Completion

Cadmium Elevated levels of cadmiumin Low 16,640 2003/04
sediment

Copper Elevated levels of copper in sediment Low 16,640 2003/04

Lead Elevated levels of lead in tissue and Low 16,640 2003/04
sediment

Mercury Elevated levels of mercury in Medium 16,640 2003/04
sediment

Nickel Elevated levels of nickel in sediment Low 16,640 2003/04

Silver Elevated levels of silver in sediment Low 16,640 2003/04

Zinc Elevated levels of zinc in sediment Low 16,640 2003/04

Chlordane Elevated levels of chlordanein Low 16,640 2005/06
sediment

DDT Elevated levels of DDT in tissue and High 16,640 2009/10
sediment

PAHs Elevated levels of PAHs in sediment High 16,640

PCB’s Elevated levels of PCB’sin tissue High 16,640 2009/10
and sediment

Coliform® 2001/02

Trash & Debris Low 16,640 2009/10

Fish High 16,640 NA

Consumption

Advisory

Sediment Medium 16,640 2009/10

Toxicity

! Coliformisalisted source of an impairment for Dockweiler Beach.
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flow in the Old Dune/Gage Aquifer was generally to the northwest at a gradient of 0.0015
feet.

Designated beneficial uses for the West Coast Groundwater Basin include agricultural
supply, municipal and domestic supply, industrial process supply, and industrial service
supply. However, groundwater from these formations is not used for domestic supplies,
irrigation, stock watering or other uses, largely because the quality of existing groundwater in
the areais poor.

55.1.1.3 Wastewater Treatment and Disposal. The ESGS discharges a total of up to 607
mgd of wastes consisting of once-through cooling water, treated chemical metal cleaning
wastes, storm water, non-chemical metal cleaning wastes, low volume inplant wastes and
treated sanitary wastes into Santa Monica Bay. Wastewater from Units 1 and 2 is discharged
through Outfall No. 001 and wastewater from Units 3 and 4 is discharged through Ouitfall
No. 002. The discharge for Units 1 and 2 (Outfall No. 001) is located approximately 1,989
feet offshore and the intake for Units 3 and 4 (Outfall No. 002) is located approximately
2,091 feet offshore. All wastewater is disposed to Santa Monica Bay under the NPDES
Permit. The water quality data for the existing discharges to Santa Monica Bay during 1997,
1998 and 1999 are summarized in Table 5.5-6.

The NPDES Permit establishes the following effluent limitations for ESGS discharges to
Santa Monica Bay:

1. Wastes discharged shall be limited to those described in the findings only, as proposed.

2. The temperature of wastes discharged shall not exceed 105°F during normal operation of
the facility. During heat treatment, the temperature of wastes discharged shall not exceed
125°F except during adjustment of the recirculation gate at which time the temperature of
wastes discharged shall not exceed 135°F. Temperature fluctuations during gate
adjustment above 125°F shall not last for more than 30 minutes.

3. ThepH shall at all times be within the range of 6.0 to 9.0 pH units.
4. Thedischarge of wastesin excess of the limitsidentified in Table 5.5-7 is prohibited.
The expected quality of the water sources availableto ESGSis presented in Table 5.5-7.The

discharge of wastes from Discharge Serial Nos. 001 and 002 with constituents in excess of
the concentration limitsidentified in Table 5.5-8 is prohibited.
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TABLE 5.5-6

SUMMARY OF AVERAGE ANNUAL DISCHARGE WATER QUALITY

1997 - QOutfall No. 1998 - Outfall No. 1999 - Outfall No.

Par ameter 001 | 002 001 | 002 001 | 002
Effluent
pH (max) 8.14 8.12 8.1 8.1 8.2
pH (min) 7.95 7.93 8.0 8.1 8.0
Chronic Toxicity
Germination (Tuc) 1 1 1 1 1
Germ Tube Length (Tuc) 1 1 1 1 1
Chlorine
Free Avail — daily max .23 .23 0.17 0.14 0.17
(mg/l)
Free Avail —daily min (mg/l) .05 0.05 0.04 0.05 0.10
Total —max (mg/l) 26 0.28 0.22 0.15 0.18
Total —min (mg/l) .05 0.05 0.05 0.06 0.06
Circulating Water Discharge
Temp (max) °F 86.4 88.4 97.5 88.5 88.4
Temp (min) °F 64.0 71.3 69.2 65.1 68.9
Heat Treat Temp °F 107.4 114.1 123 114.6 106.0
Coliforms (MPN:100 ml) 5 9 35 11 2
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TABLE 5.5-7

EFFLUENT LIMITATIONS

Discharge Serial 001 | Discharge Serial 002
Monthly Daily Monthly Daily
Constituent Units | Average | Maximum | Average | Maximum
Arsenic uo/L 68 380 98 554
Cadmium po/L 13 52 19 76
Chromium (hexavalent) po/L 26 104 38 152
Copper uo/L 15 132 21 192
Lead po/L 26 104 38 152
Mercury po/L 0.51 2.07 0.75 3.03
Nickel po/L 65 260 95 380
Selenium pa/L 195 780 285 1,140
Silver no/L 7 35 104 50.3
Zinc pg/L 164 944 236 1,376
Chronic Toxicity TUc 13 19
Radioactivity Not to exceed limits specified in Title 17, Division 1, Chapter 5,
Subchapter 4, Group 3, Article 3, Section 30269 of the California Code
of Regulations
TABLE 5.5-8

CHLORINE EFFLUENT LIMITS

Discharge Limitations
Constituent Units Daily Average | Daily Maximum
Total residua chlorine mg/L 04
Free available chlorine mg/L 0.2 0.5

The NPDES Permit also establishes effluent and receiving water monitoring requirements. In
addition, the Los Angeles Regional Board in conjunction with the USEPA and other coastal
dischargers is developing a regional database to provide for integrated analysis and transfer
of monitoring data. The ESGS participated in the Southern California Bight Regional Marine
Monitoring Surveys in 1994 and 1998. It is anticipated that this survey, conducted by the
Southern California Coastal Water Research Project, will be repeated in 2002. The objective
of this survey is to characterize the Southern California Bight and individual populations
within the Bight to provide a context for interpreting the effects of individual discharges.
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5.5 Water Resources

Once-Through Cooling Water. ESGS discharges increasing volumes of once-through
cooling water as capacity utilization increases. Once-through cooling water from Units 1 and
2 is discharged through Outfall No. 001, located 1,989 feet offshore, and once-through
cooling water from Units 3 and 4 is discharged through Outfall No. 002, located 2,091 feet
offshore (Figures 5.5-4 and 5.5-8). The riser for Outfall No. 001 is 11 feet x 14 feet in
diameter and the riser for Outfall No. 002 is 23 feet x 18 feet. Both risers direct warm
seawater to the surface. The effect at the surface is visible as two circular areas of small-scale
turbulence, 50-100 feet in diameter. The NPDES permit limits the temperature of these
discharges to 105°F. The fact that considerable cold water is entrained by the rising water is
evident from the diameter of the surface manifestations and from their temperatures, which
may be only 5°F above ambient. The discharged water is dynamically active due to both its
temperature and initial velocity.

Units 3 and 4 are newer and are generally operated under baseload conditions. It should be
noted that modifications that will result in air emission reductions of 85-90 percent will make
Unit 3 more viable in the energy market. It is projected that Unit 3 will operate with asimilar
capacity utilization as Unit 4 upon completion of these modifications. Units 1 and 2 are
generaly brought into operation after both Units 3 and 4 are in operation. The generd
operating sequence and associated volumes of once-through cooling water are summarized as
follows:

e Stage 1. Under baseload conditions, Units 3 or 4 operates and 199 mgd of seawater is
circulated through Outfall No. 002 for once-through cooling. The baseload thermal
loading at full load is estimated to be 36,666 MM Btu/day.

» Stage 2: With increased capacity utilization, Units 3 and 4 operate with 398 mgd of
seawater circulated for once-through cooling through Outfall No. 002. The thermal
loading under this condition at full load is estimated to be 73,332 MM Btu/day.

o Stage 3: With further increase in capacity utilization, Units 3, 4 and Units 1 or 2 operate.
398 mgd of seawater is circulated through Outfall No. 002 and 104 mgd of seawater is
circulated through Outfall No. 001 (total of 502 mgd). The thermal loading under this
condition at full load is estimated to be 96,578 MM Btu/day.

o Stage 4: At full capacity utilization, Units 1, 2, 3 and 4 operate. 207 mgd of seawater is
circulated through Outfall No. 001 and 398 mgd of seawater circulated through Ouitfall
No. 002 (total of 605 mgd). The therma loading under this condition at full load is
estimated to be 119,820 MM Btu/day.
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5.5 Water Resources

The existing discharge conditions are summarized in Table 5.5-9. The cooling water flow
profile is presented in Figure 5.5-9 and the therma loading profile is illustrated in
Figure 5.5-10.

TABLE 5.5-9

EXISTING DISCHARGE CONDITIONS

Annual
Annual Thermal
Days Maximum MWH/ Volume MMBtu/ MMBtu/ Loading
Operating MWH  Flow (mgd) mgd (Acre-ft) day MWH (BMBtu)
Unit 1 77 175 103.5 1.69 24,457 23,244 132.8 1,790
Unit 2 152 175 1035 1.69 48,280 23,244 132.8 3,533
Unit 3 244 335 199 1.68 149,013 36,666 109.5 8,947
Unit 4 342 335 199 1.68 208,862 36,666 109.5 12,540
Total 1,020 605 1.69 430,612 119,820 1175 26,820

Finding 16 of Order No. 00-84 (NPDES No. CA0001147), the Waste Discharge
Requirements for ESGS, states:

“To determine compliance with the Therma Plan and in accordance with
Regional Board specifications, SCE conducted a thermal effect study that was
completed in 1975. The study demonstrated that wastes discharged at
temperature levels prescribed in this Order have no adverse impacts on the
beneficial uses of the receiving waters. Thus the power plant with temperature
discharges prescribed in this Order are in compliance with the Thermal Plan.”

The extent of the thermal plume is depicted in Figure 5.5-11, based on 2 sampling dates,
February 7 and 8, 1973. The NPDES permit has required ongoing monthly monitoring of the
temperature of receiving waters.

The thermal plume and effects of the thermal discharge from ESGS were characterized in a
Thermal Effects study conducted in 1973 under the auspices of the Los Angeles Regional
Board, which is presented in Appendix H. This study was conducted to demonstrate that the
thermal discharge will assure the protection and propagation of a balanced, indigenous
population of shellfish, fish and wildlife infon Santa Monica Bay in conformance with
8316(a) of the CWA. In summary, the Therma Effects Study found the discharge in
compliance with the requirements of the Thermal Plan:
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5.5 Water Resources

* No shoreline impingement of heated water was detected and the bulk of evidence
indicated that heated water does not contact the substrate.

» The effect of ESGS heat addition at a distance of 1000 feet from the outfalls exceeded
natural temperature by 4°F or less only during the May survey. The conditions during the
May survey were exceptional in that a substantial amount of heat was apparently being
added from another source to the north of ESGS. The study goes on to state: “Excluding
these exceptional cases, the reach of heated water attributable to SCE (ESGS) is well
within the requirement for new thermal discharges that water heated 4°F above ambient
shall not reach 1000 feet beyond the outfall.”

* Therewas no impact on the benthic community as compared to a control.

There was no impact on the aquatic community as compared to a control.

As the discharge location and structures, temperature and volume of the discharge will not
change, the findings of this study are applicable to ESPR. Nevertheless, atherma model was
conducted for AFC preparation, which verified the continued accuracy and viability of the
permit basis. The discharge has been in compliance with the requirements of the Thermal
Plan based on monitoring required by the NPDES Permit.

Temperature profiles are measured semi-annually (summer and winter) each year at Stations
RW1 through RW12 from surface to bottom at a minimum of one-meter intervals. All
stations are measured on both a flooding tide and an ebbing tide during each semi-annual
survey. Tables 5.5-10 through 5.5-15 summarize the results of the semi-annual monitoring
from 1997, 1998 and 1999. The tables provide the surface and bottom temperatures at each
receiving station, the average surface and bottom temperature at each receiving water station
depth grouping, and identify the maximum variation of surface and bottom water
temperatures. The temperature variations measured are small and are not correlated with
proximity to the discharge. The maximum and minimum temperatures measured at the
receiving water stations areillustrated in Figures 5.5-12 through 5.5-17.

The Thermal Effects Study found that the thermal discharges from ESGS are in compliance
with the requirements of the California Thermal Plan and that the discharges result in no
significant impact to benthic or aguatic communities. The results of the ongoing monitoring
studies confirm continued compliance with the requirements of the California Thermal Plan
and that there are no significant impacts resulting from these discharges at the benthic or
receiving water monitoring stations.
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Table5.5-10

WINTER 1999 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)
February 24, 1999

Surface Temperatures Bottom Temperatures
Station Max/Min Max/Min
Depth Station Temperature | Average Temperature Temperatures | Temperature | Average Temperature | Temperatures
20 RwW 1 13.66 13.56 13.01 13.25
RwW 2 13.88 13.88 1351 1351
RwW 3 13.49 13.34
RW 4 13.19 13.12
40 RW 5 13.87 13.62 12.00 12.00
RW 6 13.63 12.24
RwW 7 13.63 11.56
RwW 8 13.35 12/19
60’ RW 9 13.13 13.32 13.13 11.83 11.60
RwW 10 13.54 11.78
RW 11 13.35 11.29 11.29
RW 12 13.25 1151
DeltaT 0.75 2.22
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 15.6 16.1 0.07 Unit1: 0Unit2: 0 Unit1: 0Unit2: 0 207.40
3&4 16.7 21.7 162.5 Unit 3: 0 Unit 4: 680 Unit 3: 0 Unit 4: 16.1% 398.80
Scattergood 144 27.7 256.0 495.36
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Table5.5-11

SUMMER 1999 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)
August 13, 1999

Surface Temperatures Bottom Temperatures
Station Station Temperature | Average Temperature Max/min Temperature | Average Temperature Max/Min
Depth Temperatures Temperatures
20 RwW1 20.51 20.98 19.73 19.01
RwW2 21.12 20.20 20.20
RW3 21.00 19.22
RwW4 21.29 21.29 16.87
40 RW5 20.53 20.08 17.39 16.20
RW6 20.51 16.45
RW7 19.48 16.15
RW8 19.78 14.79
60’ RW9 19.79 19.53 13.79 13.77
RW10 19.73 19.27 14.27
RwW11 19.27 13.42 13.42
RwW12 19.34 13.58
DeltaT 2.02 6.78
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 194 30.0 103.7 Unit 1: 214 Unit 2: 0 Unit 1: 5.0% Unit 2: 0% 207.40
3&4 20.0 28.3 398.6 Unit 3: 458 Unit 4: 451 Unit 3: 5.7% Unit 4: 5.6% 398.80
Scattergood 15.6 295 390.0 495.36
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Table5.5-12

WINTER 1998 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)

April 10, 1998
Surface Temperatures Bottom Temperatures
Station Station Temperature | Average Temperature Max/Min Temperature | Average Temperature Max/Min
Depth Temperatures Temperatures
20 Rw1 16.33 16.45 15.68 15.58
RwW2 16.32 15.96 1351
RW3 16.26 16.26 15.48
Rw4 16.90 15.21
40 RW5 16.34 16.54 14.83 13.79
RW6 16.31 13.15
RwW7 16.60 13.37
RwW8 16.90 16.90 13.82
60’ RW9 16.27 16.50 13.09 13
RwW10 16.54 1253 12.53
Rw11 16.39 12.79
RwW12 16.79 13.60
DeltaT 0.64 3.40
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 174 N/A 0.0 Unit1: 0Unit2: 0 Unit1: 0Unit2: 0 207.40
3&4 174 19.7 168.4 Unit 3: 320 Unit 4: 0 Unit 3: 4.0% Unit 4: 0 398.80
Scattergood 17.8 22.2 181.1 495.36

W:\00PROJ\6600000030.01\AFC\FIVE\-5\5.5.D0C

5.5-21

12/18/00 1:29 PM



Table5.5-13

SUMMER 1998 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)
August 11, 1998

Surface Temperatures Bottom Temperatures
Station Station Temperature | Average Temperature Max/Min Temperature | Average Temperature Max/Min
Depth Temperature Temperature
20 RwW1 21.91 22.24 21.51 20.21 2151
RwW2 22.37 20.44
RW3 22.28 20.52
RwW4 22.40 18.38
40 RW5 22.37 22.33 17.21 16.51
RW6 21.66 21.66 16.39
RwW7 22.58 16.17
RwW8 22.69 16.28
60’ RW9 21.84 22.34 16.38 15.61
RW10 22.46 15.61
Rw11 22.23 15.13 15.13
RwW12 22.83 22.83 15.30
DeltaT 1.17 6.38
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 211 289 103.7 Unit 1: 400 Unit 2: 1180 Unit 1: 9.5% Unit 2: 28.0% 207.40
3&4 20.4 30.7 389.3 Unit 3: 2,980 Unit 4: 3,100 Unit 3: 37.0% Unit 4: 38.6% 398.80
Scattergood 22.2 33.3 436.0 495.36
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Table5.5-14

WINTER 1997 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)

April 26, 1997
Surface Temperatures Bottom Temperatures
Station Station Temperature | Average Temperature Max/Min Bottom Average Temperature Max/Min
Depth Temperature Temperature
20 Rw1 14.71 15.11 14.71 13.99 14.39
RwW2 15.16 14.34
RW3 14.96 13.88
Rw4 15.62 15.62 15.36 15.36
40 RW5 15.19 15.29 13.14 13.23
RW6 15.39 12.45
RwW7 15.04 12.71
RwW8 15.52 14.60
60’ RW9 15.17 15.32 12.49 12.15
RwW10 15.25 11.90
Rw11 15.46 11.53 11.53
RwW12 15.38 12.67
DeltaT 0.91 3.83
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 13.9 16.7 51.8 Unit1: 0Unit2: 0 Unit1: 0Unit2: 0 51.8
3&4 13.9 23.6 194.8 Unit 3: 640 Unit 4: 0 Unit 3: 8.0% Unit 4: 0 398.80
Scattergood 133 20.0 112.0 495.36
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Table5.5-15

SUMMER 1997 RECEIVING WATER TEMPERATURE MEASUREMENTS (°C)

July 29, 1997
Surface Temperatures Bottom Temperatures
Station Station Temperature | Average Temperature Max/Min Bottom Average Temperature Max/Min
Depth Temperature Temperature
20 RwW1 20.84 20.92 19.05 19.36
RwW2 20.95 18.83
RW3 20.72 19.60
RWA4 21.16 21.16 19.97 19.97
40 RW5 20.01 20.53 18.56 17.00
RW6 20.60 17.71
RwW7 20.40 16.54
RwW8 21.09 15.20
60’ RW9 19.39 20.04 19.39 16.12 14.80
RW10 19.79 14.43
RW11 20.09 14.42
RW12 20.09 14.24 14.24
DeltaT 177 5.73
Units Intake Discharge Flow Rate GrossMWH Generated Daily Average Maximum
Temperature Temperature (mgd) Capacity Utilization Flow Rate
1&2 15.6 17.3 194.8 Unit1: 0Unit2: 0 Unit1: 0Unit2: 0 103.7
3&4 155 26.4 398.6 Unit 3: 1,890 Unit 4: 0 Unit 3: 23.5% Unit 4: 0 398.80
Scattergood 139 222 304.0 495.36
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5.5 Water Resources

Heat Treatment Waste. ESGS controls marine fouling of the cooling water conduits (intake
and discharge) by temporarily recirculating (thus increasing the temperature) and reversing
the flow of the once-through cooling water alternately in each offshore conduit (i.e., the
discharge point becomes the intake point, and the intake point becomes the discharge point).
This procedure, referred to as “heat treatment,” is used to remove mussels and to minimize
the growth of other macro-fouling organisms on the piping and heat exchangers. Heat
treatment is typically conducted approximately every six weeks, lasts for about six hours per
conduit, and creates high temperature lasting for one hour during gate adjustment. During the
heat treatment, the temperature of the water discharged must be raised no higher than 125°F
(except during gate adjustment) for two hours to remove encrusting organisms. During gate
adjustments, the discharge temperature can be increased up to 135°F for no more than 30
minutes. Gate adjustments control the temperature of the water recirculated in the intake and
discharge points d