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7.13 WATER RESOURCES

The Blythe Energy Project Phase II (hereinafter referred to as BEP II) is a nominally rated 520 MW combined cycle power plant.  The proposed project will be located adjacent to the Blythe Energy Project (hereinafter referred to as BEP) previously licensed by the California Energy Commission on March 21, 2001.
  BEP II essentially duplicates BEP and consists of two (2) Siemens Westinghouse V84.3a 170 MW combustion turbine generators (CTGs), one (1) 180 MW steam turbine generator, and supporting equipment.  BEP II requires no off-site linear facilities and will interconnect on-site with existing BEP approved transmission and natural gas pipelines.

BEP II is located entirely within the site boundary of the Expansion sire currently being processed by  the CEC as an amendment to BEP
.  The BEP II power island is located approximately  600 feet south and 800 feet westof the BEP power island.  BEP facilities may be expanded to serve BEP II and include the groundwater supply, fire protection facilities, and site access roads.  Natural gas will be supplied to the BEP II plant by the El Paso natural gas pipeline interconnection being constructed as part of the approved BEP.

BEP II will be electrically interconnected to the Buck Boulevard Substation, located at the northeastern corner of the BEP site.  This interconnection will include additional breaker positions within the existing substation.

BEP II will construct and operate one additional groundwater pumping well for its water supply and will construct one additional evaporation pond south of the proposed BEP II power island to accommodate the project wastewater discharge.  Site drainage will be provided by the BEP drainage facilities.

This section evaluates the potential impacts of the BEP II on the water resources in the Palo Verde Mesa and Palo Verde Valley.  Three areas for which the proposed project could potentially impact water resources will be discussed: 1) water supply; 2) water quality; and 3) stormwater drainage and flooding.  As a key issue pertaining to water supply, site-specific aquifer parameters were estimated from an aquifer pumping test conducted at BEP.  Test results were used to predict the potential effects of groundwater pumping at BEP on the aquifer and surrounding wells.  Test wells were also used to evaluate potential effects of groundwater pumping from an additional well to be constructed to service BEP II.

Responses to the primary water resources questions raised by CEC staff are addressed at the end of this introduction. A description of the existing environment, as it pertains to surface and groundwater follows in Section 7.13.1. This includes a description of water usage for BEP and associated groundwater drawdown.  Environmental consequences of BEP II on water usage and surface and groundwater impacts, as well as cumulative impacts from BEP and BEP II are presented in Section 7.13.2.  Section 7.13.3 presents the applicant’s proposed mitigation strategies, including proposed conditions of certification.  Compliance with applicable LORs is presented in Section 7.13.4.

Primary Responses to Data Adequacy Comments

The issue of water supply and use of groundwater in Blythe was adjudicated for the original Blythe Energy Project proposal. The CEC staff’s data adequacy comments for the Blythe Energy Project Phase II application do not reflect the results of that adjudication. The Commission’s Decision (March 22, 2001, pages 200 through 208) summarizes the keys issues, and concludes that: “The need for a water Conservation Offset Program is not driven by a finding of adverse environmental impact, or need to mitigate under existing LORS. Therefore, the WCOP, in this case, is sufficient to satisfy the Commission’s concerns.”  (page 208).

As staff notes, the Bureau of Reclamation (Reclamation) is the Supreme Court appointed Water Master for allocation of surface water from the Colorado River. A complex set of laws and regulations, collectively known as the Law of the River, govern surface water entitlements to Colorado River waters, and full discussion of the Law of the River has been added to the AFC text and LORS tables, as requested.

We have consulted with Reclamation over the past three years regarding these issues. As was clearly established in the original Blythe Energy case, no LORS apply to the use of groundwater on the Palo Verde Mesa, and neither Reclamation nor the Palo Verde Irrigation District currently exerts jurisdiction over any existing well users in the Palo Verde Valley or Mesa.  Reclamation has indicated that it believes it has jurisdiction to extend its regulatory authority under the Law of the River to all Mesa well users, and that it intends to do so in coming years.

Staff has directed BEP II to obtain a letter from Reclamation explaining the jurisdictional question, and confirming suitability of the Water Conservation Offset Program (WCOP) voluntarily developed by BEP II for the project. That letter, from Regional Director Robert W. Johnson, including the BEP II Final Voluntary WCOP, is attached at the end of this section. The letter confirms Reclamation’s positions that:

· For over 7 years Reclamation has been developing a database of wells along the Colorado River from Lake Mead to Mexico. In addition, Reclamation and USGS have developed an approach that identifies an accounting surface along the Lower Colorado River. This approach is designed to enable Reclamation to determine whether water is mainstem Colorado River water for accounting purposes.

· Reclamation considers all wells that encounter the accounting surface to be utilizing Colorado River water, and they are in the process of developing a comprehensive regulatory program to account for all existing and future well water withdrawals from below the accounting surface. Notwithstanding the Secretary’s responsibilities under the Decree, Reclamation is not aware of any law, ordinance, regulation, or standard currently being exercised to control or regulate groundwater pumping or other well users upon the Palo Verde Mesa.

The Water Conservation Offset Program voluntarily developed by BEP II addresses Reclamation’s objectives for selection and management of lands to account for water use, and prevents increased Colorado River water demands in the Lower Basin. .  The criteria which forms the basis of the project’s WCOP are acceptable to Reclamation, including:

1) lands selected for offset must be actively irrigated (within the past five years);

2) they must be located on the Palo Verde Mesa or in the Palo Verde Valley within PVID’s service area;

3) they must be rotationally fallowed or retired from all uses  that depend upon Colorado River water in sufficient amounts to offset the amount of water used by BEP II during any year;

4) a consumptive water use volume of 4.2 acre-feet per acre will be used as an accounting basis for retired or fallowed lands;

5) BEP II will report their groundwater pumping to Reclamation and PVID annually. Pumping volume reports for a given year must be sent to Reclamation and PVID by January 31st of the following year.

6) The WCOP must be in effect upon commercial operation of the BEP II plant, and remain in effect for the life of the power plant.

With implementation of the WCOP (attached to Reclamation’s letter), the Bureau has confirmed the project will have no impacts on the Colorado River system or junior water rights holders within that system

Supporting Analysis

The Blythe Energy Project, Phase II, proposes to utilize groundwater, extracted from on-site wells approximately 550 to 600 feet deep, and 10 miles west of the Colorado River. Substantial analyses and modeling, including pump test results from the Blythe Energy Project, Phase I, are presented in the application to support the conclusion that this use of groundwater will not interfere with other local well users. Under California water law, a landowner may pump groundwater from beneath their own lands as needed for use on their property. No other LORS apply to this project.

We recognize that Reclamation has discussed for many years the possibility of developing a policy to regulate groundwater users drawing water from a modeled “accounting surface”. At this time no such policy exists, nor is such policy pending for the foreseeable future. No groundwater use in the Palo Verde Valley or Palo Verde Mesa is regulated by Reclamation or PVID, nor is any Mesa groundwater accounted for in PVID’s Colorado River surface water entitlement accounting. If such policy is ever implemented, it must apply equally to all well water users, and cannot apply arbitrarily or capriciously to selected wells.

In recognition of the issues regarding water use in general, and in the absence of governing LORS, the Blythe Phase II project has proposed a voluntary Water Conservation Offset Program more stringent than that adopted by the Blythe Energy Project and accepted by the Commission in its March 2001 decision to approve the original Blythe Energy Project.

Criteria for eligible lands have been more narrowly defined to include retirement or rotational fallowing of irrigated lands (within the past five years) for the life of the power plant; and a consumptive water use volume of 4.2 acre-feet per acre (rather than 4.6 af/ac) will be used as an accounting basis for retired or fallowed lands. The WCOP will be implemented concurrent with commercial operation of the power plant.

The majority of water use in the Palo Verde Valley is surface water diverted from the Colorado River by PVID for irrigation of up to 104,500 acres of farmland. Surface water is also pumped up to the Palo Verde Mesa for irrigation use, and PVIDs surface water entitlement includes the right to irrigate up to 16,000 acres on the Mesa with water diverted from the Colorado River.

Uses of groundwater include the City of Blythe’s municipal wells, and multiple uses on the Mesa including irrigated agriculture, a well that supports the City's industrial and domestic uses at the airport, a residential well, and other wells more than two miles north of the project area and across the McCoy Wash to supply water to a golf course, the new Community College, and several residential communities.

Reclamation is responsible for delivery of California’s allocation of Colorado River surface flows, divided in seven priority levels. The Palo Verde Irrigation District holds the Priority 1 rights, and a shared portion of the Priority 3 rights, and they have an unquantified right to water. They divert water at the Palo Verde Dam at the north end of the Palo Verde Valley; agricultural drainage and the City’s treated wastewater flow back to the river at the south end of the Valley.

Accounting for PVID’s water use is done by a simple formula of diversion volume, less return volume. Priority 1 water is used on up to 104,500 acres on the valley floor; up to an additional 16,000 acres on the Mesa may be served by Priority 3 water.

The Bureau of Reclamation, in conjunction with the USGS, has inventoried wells, and developed a model, referred to as the “Accounting Surface”, in an attempt to determine the relationship of regional groundwater to surface water in the Colorado River. This model is the basis of Reclamation’s contemplated policy, and has been a source of contention with PVID, Mesa groundwater users, and other water users on the river for many years. Reclamation has no firm timetable for actually developing rulemaking whereby they would regulate groundwater users throughout the Lower Colorado River basin relative to surface water entitlements.

Since groundwater pumping for the BEP II will encounter the Accounting Surface as defined by Reclamation, Reclamation has suggested that this use of water, and all other Mesa groundwater users, may be accounted for at some undefined time in the future as a part of PVID’s surface water entitlement. For that reason, and to ensure that the power plant project does not impact PVID, the applicant has voluntarily agreed to implement a Water Conservation Offset Program meeting criteria developed in consultation with Reclamation and MWD.

It is important to reiterate that Reclamation does not currently account for other wells on the Mesa or anywhere in the Palo Verde Valley in this fashion, or any other groundwater activity for any use, but has indicated that it intends to regulate in the future, and is developing policy in coming years to that end. In addition, PVID has no policy to govern groundwater use, and at present does not regulate any groundwater user, or actively account for groundwater use as a part of its surface entitlements. 

Adoption of a voluntary Water Conservation Offset Program is not required in response to any finding of environmental impact, or any requirement under existing LORS. Finally, with regards to the voluntary WCOP, we note that no other groundwater user in the region has taken such extraordinary measures to provide long term offset as has been done voluntarily and at considerable expense for the BEP II.

Staff has also requested that we provide a copy of PVID’s contract with Reclamation for Colorado River water. It is presented in Appendix 7.13. Staff has raised questions based upon a letter from MWD to the Commission (March 20, 2001) suggesting that PVIDs water contract may exclude industrial water uses such as power plant cooling.

Reclamation has confirmed its conclusions that with implementation of the WCOP, the project will have no impacts on the Colorado River system or junior water rights holders within that system. We note also that the WCOP provides an accounting offset for water use, but the project is not supplied water by PVID. Further, PVID’s contract is the same as for all Priority 1, 2, 3, and 4 users, all of whom have significant industrial development, and use water for industrial cooling and other related power purposes (Ed Smith, pers.comm., 04/11/02). Review of the contract (United States and Palo Verde Irrigation District Contract for Delivery of Water, February 7, 1933), reveals that the first priority water use is limited only to “beneficial use” (Article (6), Section 1), and for “beneficial consumptive use” under the third priority (Article (6), Section 3).

The term “potable” is commonly used to denote a wide range of human consumptive uses of water distinct from “irrigation” which applies to consumptive uses to grow crops and other landscaping. Since all of the City of Blythe relies upon groundwater within Reclamation’s Accounting Surface definition, accepting MWD’s interpretation would place all commercial and industrial uses of water in the City of Blythe and the Palo Verde Valley area in jeopardy. It would also jeopardize MWD’s transfer of PVID’s entitlement under the proposed land fallowing program, since MWD intends to transfer PVID’s surface water entitlement for the full range of urban / industrial uses found within its service area.
7.13.1
Existing Environment

7.13.1.1
Climate and Precipitation

The climate in the area is characterized by low annual precipitation and low humidity.  Mean annual rainfall at the Blythe airport is 3.70 inches (Table 7.13-1).  Precipitation is typically concentrated in a summer period and a winter period, each associated with specific precipitation events.  In the summer, high temperatures and moisture from the Gulf of Mexico can result in local thunderstorms.  These thunderstorms have high intensities, and may produce rapid runoff. Summer temperatures in excess of 100(F are common.  High temperatures and frequent winds cause a high rate of evapotranspiration (DWR, 1979).  

	Table 7.13-1

Blythe, California Climate Summary

7/1/1948 to 12/31/1998

	Climate
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual

	Average Max.  Temperature ((F)
	66.3
	72.0
	78.2
	86.5
	94.8
	104.4
	108.4
	106.6
	101.2
	89.8
	75.7
	66.6
	87.5

	Average Min.  Temperature ((F)
	41.3
	45.5
	50.0
	56.6
	64.1
	72.5
	80.9
	80.1
	73.0
	60.9
	48.5
	41.3
	59.6

	Average Total Precipitation (inches)
	0.50
	0.40
	0.35
	0.17
	0.02
	0.02
	0.26
	0.68
	0.37
	0.28
	0.20
	0.46
	3.70


Source:  Western Regional Climate Center  http://www.wrcc.dri.edu/

7.13.1.2 Surface Water

The Project site is located on an alluvial terrace formed by deposition within the lower Colorado River basin.  The Colorado River drainage basin includes portions of seven states, and a significant region of northern Mexico.  A complex series of dams, in both the upper and lower basins, completely control the river for the purposes of water supply, flood storage, hydropower generation, and recreational uses.  Water supply in the river is allocated by interstate compact and international treaty.

BEP II is not within the immediate vicinity of any significant surface water bodies.  The Colorado River is approximately 9 miles east of the site.  A Palo Verde Irrigation District (PVID) drainage channel lies along the base of the Mesa approximately one mile east of the site.  The Project site is located on the first tier of the Palo Verde Mesa, and lies 70-feet above the level of the 100-year floodplain, well removed from any potential hazard zone.  During heavy precipitation events, stormwater flows off the Mesa to the PVID drainage system.  

The McCoy Wash is an ephemeral stream that passes about 3 miles north of the site and drains approximately 171 square miles of mostly undeveloped desert land (USDA, 1991).  The Project site does not lie within the McCoy Wash watershed.  McCoy Wash is subject to flooding in response to severe storm events.  In 1976, the wash had estimated flows as high as 4,000 cubic feet per second (cfs) (USDA, 1991).  Flood zones presented by the USDA in the Final Watershed Plan Environmental Impact Statement/Report McCoy Wash Watershed, show that the Project site is outside of the 100-year floodplain of this channel as well (Figure 7.13-1).  

7.13.1.3
Groundwater

The hydrogeology in the Project area is principally described in the United States Geological Survey (USGS 1973) professional paper 486-G “Geohydrology of the Parker-Blythe-Cibola Area, Arizona and California.”  A number of other studies by the California Department of Water Resources (DWR) and the USGS have also been performed.  BEP II lies near the center of the Palo Verde Mesa basin, which is in the Palo Verde Hydrologic Subunit (DWR, 1979).  Maps of the basin location and the approximate basin boundary as described by the DWR are presented as Figures 7.13-2a through 7.13-3b.  Figures 7.13-2b and 7.13-3b depict the hydrologic setting at a scale of 1:24,000.

The Palo Verde Mesa groundwater basin covers approximately 280 square miles, with a north-south trending axis about 25 miles long, and a maximum width of 15 miles.  The basin is bounded on the north by the Little Maria Mountains and Big Maria Mountains, on the west by the McCoy and Mule Mountains, and on the south by the Palo Verde Mountains.  The eastern boundary is the Palo Verde Valley, which is adjacent and contiguous to the Mesa (DWR, 1979) (Figure 7.13-2).
The Palo Verde Basin, encompassing the Palo Verde Mesa and Palo Verde Valley, consists of an alluvial-filled structural basin that ranges in thickness from a few feet at the margins (near the mountains), to more than 600 feet in McCoy Wash (DWR, 1978 and USGS, 1973).  Alluvium within the basin is the result of degradation and aggradations of the Colorado River and outwash of the debris of adjacent bedrock.  The alluvium is divided into the younger and older deposits.  The younger alluvium is present in the Palo Verde Valley and consists of sand, gravel and silt, with the gravel yielding copious amounts of water to wells (USGS, 1973).  The older alluvium outcrops on the Palo Verde Mesa and consists of sand, gravel, silt, and clays.  As with the younger alluvium, coarse material in the older deposits yields copious amounts of water to wells.

Underlying the alluvium layers is the Bouse formation, which consists of silt, sand, clay, limestone and tufa.  The upper sand within the formation yields small supplies of water to wells.  Below the Bouse formation is fanglomerate, composed of cemented sand, gravel, and silt material.  This formation yields moderate to small supplies of water to wells.  A regional geologic map (Figure 7.13-4a) shows the areal extent of lithologic units across the area.  Figure 7.13-4b is an enlarged version of this map that shows the location of geologic cross-section A-A’ through the site (Figure 7.13-5), and locations of local wells constructed in this area, most of which are currently inactive or abandoned.

Alluvium near the site is more than 600 feet thick.  BEP water wells #1 and #2 (6S/22E-33) did not encounter the Bouse Formation at total boring depths of 600 and 720 feet, respectively.  The U.S Citrus Corporation well (5S/22E-28C1), north of the site area within McCoy Wash, encounters Colorado River alluvium to a depth of 563 feet below ground surface (bgs) and Bouse Formation from 563 feet bgs to 1,118 feet bgs.  The City of Blythe Well 11 (6S/23E-32), east of the site, encountered the Bouse Formation at 519 feet bgs, and Bashas’s well (7S/21E-14) southwest of the site encountered it at 583 feet bgs (USGS 1973).

Sources of groundwater recharge to the Palo Verde Mesa include underflow from the Palo Verde Valley and Chuckwalla Basin, irrigation infiltration, and precipitation.  The primary source of recharge to the Palo Verde Valley is applied water for irrigation, and infiltration from the Colorado River.  Drainage canals in the Palo Verde Valley have been built to control the rise in local groundwater levels from irrigation infiltration. River stage corresponds to controlled releases from Hoover Dam for water user demands and hydroelectric production, delivery of treaty water to Mexico, and in some years, for flood releases.

Studies have been performed by Reclamation and USGS in an attempt to determine evapotranspiration and return flows within the Palo Verde Valley.  In general terms, diversion and usage of water within the area is related to seasonal irrigation demand and precipitation.  Local precipitation and lower ambient (winter) temperatures influence seasonal irrigation diversions. Water use varies with crop type, multiple cropping, irrigation method and management, soil conditions, and drainage. Reclamation has developed the Lower Colorado River Accounting System model (LCRAS) in an attempt to quantify consumptive water use. PVID has its own accounting of water use, and has expressed its concerns that it believes the LCRAS model consistently under-reports double-cropped acreage. PVID has also questioned the science used to derive crop coefficients, unmeasured stormwater runoff and tributary flow, barren ground water use, and phreatophyte water use; (Charles van Dyke, President, PVID, letter to Robert Johnson, Regional Director, Reclamation, June 12, 2001).

The USGS and DWR collected hydrologic data in this area until 1978, but since this time data have not been collected on a systematic basis by any agency.  Data compiled during this period indicates that the groundwater storage capacity in the Palo Verde Mesa is approximately five million acre-feet (acre-ft) based upon an average aquifer thickness of 300 feet and a specific yield of 10 percent (DWR, 1979).  If the average specific yield is 32 percent, as indicated by local aquifer tests (USGS, 1973), storage in the basin is estimated to be 15 million acre-feet, (assuming other parameters remain unchanged).

Groundwater in the Valley and Mesa exists under unconfined (water table) conditions.  The U.S.  Geological Survey and Bureau of Reclamation have developed a complex model of surface/groundwater linkage in the Palo Verde Valley, and have identified an accounting surface over which the groundwater is assumed to be directly or indirectly linked to the Colorado River system.  Figure 7.13-6 shows the accounting (potentiometric) surface of the Palo Verde Mesa.  Groundwater flow is principally southwest within the Valley and the Mesa, with elevations ranging from approximately 274 feet above mean sea level (MSL) in the north near the Palo Verde Dam to 210 feet MSL in the south near Cibola.  

The groundwater surface is at a depth of approximately 89 feet bgs at BEP II, equivalent to an elevation of about 246 feet MSL (Ninyo and Moore, 1999).  Hydrographs for selected wells (Figure 7.13-7) indicate only minor fluctuations in groundwater levels in the Palo Verde Mesa during the period 1961-1978.  From 1977 to 1985 an expansion in agricultural groundwater usage resulted in groundwater level declines.  Data from 1997 indicates that water levels in the wells are relatively close to the 1961 levels.  

The quality of the groundwater in the Palo Verde Valley is good overall, with higher total dissolved solids (TDS) levels in groundwater under the Mesa.  Water quality data for the wells in the area were collected by the DWR in the 1970s (DWR, 1978).  Water quality data from the BEP water supply wells (PW-1 and PW-2) are presented in Table 7.13-2.   The water type is generally either a sodium-sulfate or sodium-chloride water.

	Table 7.13-2

Water Quality for BEP II

	

	Constituent    Well
	PW-1
	PW-1
	PW-1
	PW-1
	PW-2
	Mean
	Std Dev
	Max
	Min

	Sample Date
	05/16/01
	06/12/01
	07/02/01
	08/02/01
	11/14/01
	
	
	
	

	Calcium (ppm as Ca)
	40
	43
	41
	NA
	42
	41.5
	1.3
	43
	40

	Magnesium (ppm as Mg)
	8
	9
	9
	NA
	8
	8.5
	0.58
	9.0
	8.0

	Sodium (ppm as Na)
	280
	310
	300
	298
	300
	298
	11
	310
	280

	Potassium (ppm as K)
	6
	4
	4
	3.1
	4
	4.2
	1.07
	6.0
	3.1

	Sulfate (ppm as SO4)
	270
	290
	260
	253
	280
	271
	15
	290
	253

	Chloride (ppm as Cl)
	260
	270
	260
	290
	320
	280
	25
	320
	260

	Floride (ppm as F)
	2.5
	0.3
	2.6
	NA
	NA
	1.8
	1.3
	2.6
	0.3

	Silica (ppm as SiO2)
	28
	26
	25
	21
	21
	24.2
	3.1
	28
	21

	Iron (ppm as Fe)
	0.49
	0.19
	0.13
	0.11
	0.17
	0.22
	0.16
	0.49
	0.11

	Phosphate (ppm as P)
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	<0.05
	NA
	<0.05
	<0.05

	Nitrate (ppm as N)
	5
	9
	1.4
	<0.1
	<1
	3.3
	3.8
	9.0
	1.4

	M Alkalinity (ppm as CaCO3)
	140
	140
	170
	166
	140
	151
	15
	170
	140

	P Alkalinity (ppm as CaCO3)
	0
	0
	0
	NA
	NA
	0.00
	0
	0.00
	0.00

	Ammonia (ppm as HN3)
	<0.1
	<0.1
	<0.1
	NA
	NA
	<0.1
	NA
	<0.1
	<0.1

	Silt Density Index
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Turbidity (NTU)
	2.4
	0.54
	0.79
	NA
	NA
	1.24
	1.01
	2.40
	0.54

	Conductivity (umhos/cm)
	1,700
	1,710
	1,740
	1,709
	1,740
	1720
	19
	1740
	1700

	PH
	6.1
	7.9
	7.7
	7.5
	8.0
	7.4
	0.77
	8.0
	6.1

	Total Dissolved Solids (ppm TDS)
	1,020
	1,010
	1,000
	NA
	NA
	1,010
	10
	1,020
	1,000

	Total Suspended Solids (ppm TSS)
	<5
	<5
	<5
	NA
	NA
	<5
	NA
	<5
	<5

	Biological Oxygen Demand (ppm BOD)
	<5
	5.0
	NA
	NA
	NA
	5.0
	5.0
	5
	5

	Total Organic Carbon (ppm as C)
	36.0
	1.8
	0.9
	NA
	NA
	12.9
	20
	36
	1

	Aluminum (ppm as Al)
	0.13
	<0.05
	0.07
	NA
	NA
	0.10
	0.042
	0.13
	0.07

	Arsenic (ppm as As)
	0.002
	0.003
	0.003
	NA
	NA
	0.003
	0.001
	0.003
	0.002

	Barium (ppm as Ba)
	<0.1
	<0.1
	<0.1
	NA
	NA
	<0.1
	NA
	<0.1
	<0.1

	Boron (ppm as Bo)
	0.6
	0.6
	0.6
	NA
	NA
	0.60
	0
	0.60
	0.60

	Cadmium (ppm as Cd)
	<0.001
	<0.001
	<0.001
	NA
	NA
	<0.001
	NA
	<0.001
	<0.001

	Hexavalent Chromium (ppm as Cr)
	<0.01
	<0.01
	<0.01
	NA
	NA
	<0.01
	NA
	<0.01
	<0.01

	Total Chromium (ppm as Cr)
	0.002
	0.002
	0.001
	NA
	NA
	0.00
	0.001
	0.00
	0.00

	Copper (ppm as Cu)
	0.06
	<0.01
	<0.01
	0.07
	0.09
	0.07
	0.015
	0.09
	0.06

	Lead (ppm as Pb)
	<0.005
	<0.005
	<0.005
	NA
	NA
	<0.005
	NA
	<0.005
	<0.005

	Mercury (ppm as Hg)
	<0.001
	<0.005
	<0.005
	NA
	NA
	<0.005
	NA
	<0.005
	<0.005

	Nickel (ppm as Ni)
	<0.01
	<0.01
	<0.01
	NA
	NA
	<0.01
	NA
	<0.01
	<0.01

	Selenium (ppm as Se)
	0.007
	0.009
	0.010
	NA
	NA
	0.009
	0.002
	0.010
	0.007

	Strontium (ppm as Sr)
	0.9
	0.9
	1.0
	NA
	NA
	0.93
	0.058
	1.00
	0.90

	Tin (ppm as Sn)
	<0.01
	<0.01
	<0.01
	NA
	NA
	<0.01
	NA
	<0.01
	<0.01

	Zinc (ppm as Zn)
	0.09
	0.02
	<0.01
	0.10
	0.08
	0.07
	0.036
	0.10
	0.02


Notes:
Samples were gathered and analyzed by E.S. Babcock and Sons, Inc. except for 8/2/01 by Chemtreat
PW-1 was completed 4/22/2001, PW-2 was completed 10/22/2001

NA = not available/applicable

7.13.1.4
Regional and Local Water Supply and Groundwater Use

Water users in the Palo Verde Mesa and Palo Verde Valley obtain supplies from both surface and groundwater sources.  Historically and currently, most water utilized for irrigation is derived from the Colorado River.  The water flow and stage within the Colorado River are regulated by a series of dams to the north and south, and as indicated above, are determined by water user demand and releases to Mexico to satisfy treaty obligations.  Storage at the Palo Verde Dam, northeast of Blythe, is diverted for local irrigation.  The diversions from this structure are routed through a series of lined and unlined canals supplying the local fields (USGS, 1987a,b).  The Palo Verde Irrigation District, which holds both first priority and third priority water rights in California on the Colorado River, administers these diversions.  A portion of the Palo Verde Mesa was annexed into the District in 1996.

Water supplied for domestic and urban uses is through either private wells or public agencies.  The principal agency for water supply in the area is the City of Blythe, which relies upon a series of wells within its boundaries.  Community Service Area (CSA) 122, a Riverside County agency,  operates two wells on the Mesa to supply water to the community of Mesa Verde.  The primary water supply well (No. 4) is located approximately 3 miles east of Mesa Verde.  This well is marginally in compliance with secondary drinking water standards for total dissolved solids (TDS)).  A second well (No. 2) is affected by high gross alpha levels and is maintained for fire protection purposes only.  Two other wells (Nos. 1 and 3) have been abandoned due to gross alpha levels.  The source of gross alpha is thought to be related to an abandoned mine in the Chocolate Mountains.  However, CSA 122 has not had any other water supply or water quantity problems (pers. comm. Alan Williams, Community Service Area 122).  The Mesa Verde community is under consideration for annexation to PVID, after which the City of Blythe will extend a pipeline from its municipal water system for improved supply (pers. comm. C. Hull, City of Blythe).

Historically, groundwater has been developed on the Mesa for use at the Blythe Airport (formerly a U.S. military base), and for agricultural production.  Numerous wells were drilled on the Mesa in 1965 and 1966 as one of the procedures for acquiring federal land under the desert land entry laws.  At the time, an estimated 200 acres of land was irrigated from pumping.  Irrigation on the Mesa increased substantially in the 1970s and 1980s for agricultural purposes (estimated over 6,500 acres), but the majority of this agricultural effort was economically unproductive by the late 1980s and early 1990s. In recent years, citrus has successfully been developed and expanded production on significant areas of the Mesa.

Water is currently used for residential, commercial, and/or industrial purposes on the Mesa by the community of Mesa Verde, the City of Blythe (for the airport and golf course, and community college), and for irrigation by numerous individual farm operations.  Agriculture on the Mesa is limited to citrus and alfalfa within PVID.  Outside of PVID, cultivation on the Mesa includes citrus and dates (pers. comm., R. Henning, PVID).

Drains have been installed in the Valley to remove water and prevent salt loading within the soils.  These drains artificially maintain the water level, which lowers the original static levels within the Valley.  Since the installation of the Palo Verde Dam and Diversion, water levels within the Valley have fluctuated only slightly.  

7.13.1.4.1
Aquifer Test at BEP

An aquifer test was performed in November 2001 to address the California Energy Commission’s Conditions of Certification for the Blythe Energy Project (BEP).  Conditions SOIL  & WATER 5, 6, and 7, published in the BEP Commission Decision (CEC 2001) required BEP to define aquifer parameters, calculate potential groundwater drawdown impacts on local wells due to pumping of site production wells, and, if necessary, improve those wells and compensate wells owners for additional energy costs.  Additional calculations are presented, in this report, to predict drawdown that will occur from the combined water demands of BEP and BEP II.  A compete discussion of the field methodology, analytical methods, and results is included as Appendix 7.13A, which is summarized below.

Groundwater is used for cooling and steam generation for the BEP combined cycle power plant.  Based upon final engineering design, water is supplied to BEP by two production wells, PW-1 and PW-2, at an average rate of 3,289 acre-ft/year (2,041 gpm).  A step-drawdown and a constant-discharge pumping test were performed on the BEP water supply well PW-2 to determine site-specific aquifer parameters and to estimate potential drawdown in nearby wells due to pumping in the site production wells.

7.13.1.4.2
Test Design

The aquifer test at BEP was conducted in November 2001.  The test pumping well, PW-2 was completed to a total depth of 620 feet in October 2001.  Depth to water at PW-2 was approximately 89 feet at the time of the test.  PW-2 has 16-inch internal diameter (ID) casing and screen within a 30-inch diameter boring. 

In addition to the pumped well, data was collected from five observation wells at the site (Figure 7.13-8). One of these wells (OW-1) is a previously existing well constructed for a field investigation at the site, one was drilled for landscape irrigation at BEP (IW-1), two were constructed as observation wells for this test (OW-2 and OW-3), and one is the existing production well PW-1.  Well information is presented in Table 7.13-3.  Based on geologic logs from PW-1 and PW-2, there is only minor stratification in the alluvium that comprises the aquifer, and no confining intervals were logged.  Consequently, there is strong hydraulic coupling between the pumped well and observation wells, even though the observation wells have much shallower screen intervals (with the exception of PW-1).  

Based on the step-drawdown test, the production well was pumped at a constant, mean rate of about 4,216 gpm for 71 hours.  Flow rates were checked and recorded periodically throughout the test.  Observed drift in the discharge rate, after stabilization, was less than +/- 1 percent, but generally stayed within about 20 gpm of the mean value (less than +/- 0.5 percent variation). Aquifer recovery was recorded for 24 hours after cessation of pumping. 

7.13.1.4.3
Analytical Methods

Time-drawdown data collected during the aquifer test was analyzed using AQTESOLV software (Duffield, 1996) and standard evaluation techniques described below.  Based on drilling logs and observation well response during the test, the aquifer at BEP is an unconfined unit with little stratification.  Appropriate analytical methods used to analyze this type of formation and test included the Theis (1935) and Cooper-Jacob (1946) solutions for transient drawdown, the Neuman solution for delayed gravity response in an unconfined aquifer, the Theis recovery method (1935), and the distance-drawdown method. 

	Table 7.13-3

Test Wells for Blythe Energy Project Aquifer Test

	Well
	Total Depth (feet)
	Casing Diameter (inches)
	Boring Diameter (inches)
	Screen Interval (ft bgs)
	Screen Slot Size (inches)
	Filter Pack
	Depth to Water1 (ft BTC)
	Distance from Pumped Well (feet)
	Direction

	PW-2
	620
	16
	30
	140-600
	0.060
	6 x 20
	89
	0
	pumped well

	OW-1
	110
	2
	10
	30-110
	0.010
	#3 Monterey
	85.86
	27
	Southwest

	OW-2
	120
	4
	10.875
	100-120
	0.032
	8 x 16
	87.02
	200
	East

	OW-3
	120
	4
	10.875
	100-120
	0.032
	8 x 16
	90.78
	371
	West

	PW-1
	600
	16
	30
	160-580
	0.600
	6 x 20
	86.52
	631
	South

	IW-1
	220
	5
	12
	100-200
	0.032
	8 x 16
	85.59
	1500
	Southeast


Notes:

1 Before Long-term test
BTC below top of casing
7.13.1.4.4
Test Results

Test results consist of the drawdown responses of the pumped well and observation wells during the aquifer test, and calculations of well and aquifer parameters based on these data. Results of aquifer test analyses are presented in Table 7.13-4.
Additional well development occurred during the step-drawdown test and the early part of the constant-discharge test.  The ratio of discharge to drawdown gives a measure of the capacity of a well.  Specific capacity is time-dependent and decreases with time, as drawdown increases.  Specific capacity after 8.5 hours of pumping during the constant-rate test was 262 gpm/foot.

Barometric fluctuations during the pumping test had negligible draw down effect on the observation wells relative to the observed draw down, except for the nearest well, IW-1.  Because there was so little drawdown in IW-1, data from this well was corrected for barometric fluctuations during the test, which accounted for a greater percentage of observed fluctuations.

In addition to curve-matching analyses in Appendix 7.13, a distance-drawdown plot (Figure 15 in Appendix 7.13) was used to estimate aquifer parameters.  Drawdown at the end of the test in observation wells OW-1, OW-2, and PW-1 fell on the straight line on a semi-log plot, yielding a hydraulic conductivity value of 158 ft/day and a specific yield of 34 percent.  The fact that OW-1 plotted on the line suggests that vertical flow around this well was a minor factor during this portion of the test.  Sand typically has greater vertical permeability (or hydraulic conductivity, Kv) relative to horizontal permeability (Kh) than finer materials, especially clay.  The relative lack of stratification in the aquifer also increases the overall Kv/Kh ratio.

Transmissivity estimates rated with the highest reliability were generally from the Neuman method and the Theis recovery method and ranged from 48,000 to 175,000 ft2/day.  The most likely aquifer model is an unconfined unit with delayed gravity response, as is typical of unconfined aquifers.  The mean transmissivity for all analyses was approximately 119,000 ft2/day, and the mean value from analyses rated with high reliability was 102,000 ft2/day.  Using an aquifer thickness of 600 feet yields a mean hydraulic conductivity value of 170 ft/day for high reliability estimates, in the mid-range of clean sand.  Because the bottom 100 feet of the unit is comprised of very fine silty sand, it will have a lower conductivity than overlying material and the upper 500 feet will have a correspondingly higher K value.  Thus, a mean K estimate of 170 ft/day is conservatively low in this respect.

Specific yield represents the volume of long-term yield from the aquifer due to gravity drainage.  The mean specific yield for high reliability analyses was 23 percent.  This is lower than the mean value of 32 percent from USGS tests (USGS, 1973), but a more typical one, since the USGS value is quite high.  Values for individual analyses were as high as 38 percent (OW-2).  A lower specific yield will produce a greater predicted drawdown around the pumping well, but the long-term effects are less significant than the value for hydraulic conductivity.  The mean storage coefficient for valid analyses was 1.2 x 10-3.  This term represents the volume of instantaneous release of water from the aquifer due to expansion of water, under reduced pressure, and compression of the surrounding mineral skeleton.  It has no bearing on long-term production from the aquifer, and specific yield has relatively minor influence on long-term drawdown, compared with hydraulic conductivity.

	Table 7.13-4

Aquifer Test Results

	Well
	r1 (feet)
	Analysis
Method2
	Transmissivity
(ft2/min)   (ft2/day)
	Aquifer Thickness (feet)
	K (ft/day)
	S, Sy
	Reliability
	Comments

	PW-2
	0
	Theis Recovery
(step test)
	121.4
	174,816
	600
	291
	n/a
	high
	Step-drawdown test recovery

	PW-2
	0
	Theis
	14.7
	21,226
	600
	35.4
	n/a
	low
	Corrected data, poor fit, well developed during test

	PW-2
	0
	Theis
	56.4
	81,245
	600
	135.4
	n/a
	low
	Best-fit to raw data

	PW-2
	0
	Cooper-Jacob
	9.1
	13,124
	600
	21.9
	n/a
	low
	Matched mid-time data

	PW-2
	0
	Theis Recovery
	89.7
	129,096
	600
	215
	n/a
	high
	Late data off line

	OW-1
	27
	Theis
	115.7
	166,608
	600
	278
	0.10
	low
	Vertical flow, late data off curve

	OW-1
	27
	Neuman
	53.3
	76,709
	600
	128
	0.14
	low
	Vertical flow, poor match

	OW-1
	27
	Cooper-Jacob
	29.8
	42,883
	600
	71
	n/a
	low
	Vertical flow reduces reliability

	OW-1
	27
	Theis Recovery
	28.3
	40,694
	600
	68
	n/a
	med.
	May reflect negative boundary or interference effects

	OW-2
	200
	Theis
	40.1
	57,787
	600
	96
	0.23
	med.
	Early-time data off curve

	OW-2
	200
	Neuman
	50.5
	72,749
	600
	121
	0.12
	high
	Good match

	OW-2
	200
	Cooper-Jacob
	30.4
	43,834
	600
	73
	0.38
	med.
	Late data off line

	OW-2
	200
	Theis Recovery
	46.0
	66,211
	600
	110
	0.37
	high
	May reflect negative boundary or interference effects

	OW-3
	371
	n/a
	n/a
	n/a
	600
	n/a
	n/a
	n/a
	Erroneous data from equipment malfunction

	PW-1
	631
	Theis
	118.2
	170,208
	600
	284
	0.0013
	med.
	Some data off curve

	PW-1
	631
	Neuman
	44.4
	63,936
	600
	107
	0.0013
	high
	Good overall match

	PW-1
	631
	Cooper-Jacob
	82.8
	119,218
	600
	199
	0.0012
	high
	Early-time data

	PW-1
	631
	Cooper-Jacob
	64.2
	92,376
	600
	154
	0.020
	high
	Late-time data

	PW-1
	631
	Theis Recovery
	72.8
	104,818
	600
	175
	n/a
	high
	Late data may reflect positive boundary effects

	IW-1
	1500
	Theis
	180.3
	259,632
	600
	433
	0.10
	med.
	Drawdown affected by barometric changes

	IW-1
	1500
	Neuman
	73.2
	105,408
	600
	176
	0.17
	high
	Drawdown affected by barometric changes

	IW-1
	1500
	Cooper-Jacob
	180.2
	259,488
	600
	432
	0.10
	med.
	Drawdown affected by barometric changes

	IW-1
	1500
	Theis Recovery
	341.0
	491,040
	600
	818
	0.09
	low
	Data erratic

	All
	N/A
	distance-drawdown
	65.8
	94,777
	600
	79
	0.34
	high
	OW-3 and IW-1 off the line

	Mean (all)
	
	83
	119,473
	600
	199
	1.2E-03
	
	Mean storage coefficient

	Mean (high reliability)
	77
	102,000
	600
	170
	0.23
	
	Mean specific yield


7.13.1.4.5
Drawdown Predictions

Aquifer parameters estimated from the aquifer test were used to estimate potential well interference impacts on local wells due to pumping in the production well, as specified in BEP Condition of Certification SOIL & WATER 6.  Figure 7.13-9 shows extrapolated drawdown after 40 years at the mean projected usage rate for BEP (2,041 gpm), and after 4 months of pumping at the maximum projected usage rate (2,882 gpm).  The mean hydraulic conductivity of 170 ft/day from the BEP aquifer test was used for these estimates.

Figure 7.13-9 indicates the water level drawdown for BEP will be just over three feet, after 40 years of continuous pumping, at a distance of 1,000 feet.  Drawdown at the nearest known well, the Sun World well 4,140 feet northeast, is estimated to be about 2.2 feet after 40 years. Draw down after 4 months of pumping at maximum projected usage rates is much less than the 40-year projections, and is inconsequential in comparison.

BEP Condition of Certification SOIL & WATER 7 presents criteria for calculating reimbursement for well owners who suffer groundwater interference impacts of 5 feet or greater during the operation period of BEP.  Since predicted interference impacts were less than 5 feet, no action is necessary that pertains to this section. 


7.13.1.5
Wastewater Reuse and Disposal

Wastewater at BEP II includes cooling tower blowdown, sanitary wastewater, and storm water.  Water blown down from the cooling tower is directed to a brine concentrator to re-claim the water and return it for re-use in the plant process.  The remaining concentrated brine is directed to the existing BEP II evaporation pond.  The wastewater quality precludes its use for other productive applications, and surface or groundwater injection disposal schemes were rejected since they would produce degradation of off-site waters.  Therefore, no effluent is disposed off-site from the plant (zero discharge).  BEP II has submitted concurrently with this AFC final information to the RWQCB to obtain a new Waste Discharge Requirements (WDR) for the additional redundant evaporation pond to be constructed for BEP II.  

Sanitary wastewater from sinks, toilets, and other sanitary facilities is handled onsite by a septic system and leach field.  Other water streams like plant drains, and other miscellaneous water waste streams are collected and recycled back into the cooling towers.  

7.13.1.6
Alternative Water Sources

Groundwater was selected based upon a variety of factors including reliability of source, availability, practicality, and cost.  Table 7.13-5 details the potential supply alternatives for the proposed project and presents a summary of potential impacts and advantages to each alternative.  

	Table 7.13-5

Potential Supply Alternatives for Blythe Energy Project Phase II

	Proposed Alternative
	Potential Impacts/Disadvantages
	Potential Advantages

	On-site Wells
	· No disadvantages or impacts identified.  No applicable federal, State, or local LORS currently exist with regard to groundwater use on the Palo Verde Mesa, and no other of the numerous Mesa groundwater users are subject to special controls or policies.
	· Lower cost for pipelines/pumping.

· No impacts from water pipeline construction.

· Identified by DWR in 1979 as a suitable basin for a source of power plant cooling water (with qualifications).

· Aquifer impacts have been examined and determined to be less than significant.

· Avoidance of use of surface supplies from the Colorado River.

· Mesa groundwater is of marginal brackish quality satisfying State policy for use of inland waters.

	Reclaimed City wastewater
	· PVID is water rights holder.

· Wastewater infiltration contributes to local drain and PVID return flows for Colorado River accounting purposes.

· Local pipeline disturbance required.

· Water quality (biological constituents requires pretreatment for powerplant use).  

· Reliability of supply may be an issue.
	· None identified

	Irrigation Return Flow
	· Pipeline disturbance required, distance and costs are excessive.

· Water quantity and quality are variable and uncertain for project.

· Water rights and Colorado River return flow accounting are uncertain for this source.
	· None identified



	PVID
	· Pipeline disturbance required.

· Pumping cost from valley may be excessive.

· Thermal loading may impede feasibility of return flow pass through.
	· Potentially a one-pass system, with very low consumptive usage.

· Water quantity and quality good.

	City of Blythe
	· Pipeline or new wells (potentially) required.

· Water rights are not established.


	· None identified.



	Offsite Wells

(Chuckwalla Valley)
	· Pipeline disturbance required.

· Pumping cost higher from the increased depth to groundwater, pipeline pumping costs.

· Water quality may contain TDS concentrations in excess of requirements.

· Considered by DWR (1979) as a suitable basin (with no qualifications).
	· Aquifer recharge is estimated as much greater than project requirements, severe drawdown is not anticipated.

· Modeling and some aquifer analyses exist in the valley.

· Wells do not encounter the groundwater accounting surface modeled by USGS and BuRec.

	Airport Wells
	· Potential effects on aquifer, and Mesa groundwater rights issues related to accounting surface same as for on-site well field described above.

· Pipelines (short) required.

· Condition of wells unknown, retrofitting likely.
	· Wells currently exist.

· Water production is proven.        


7.13.2
Environmental Consequences

Significance criteria for these potential impact areas are defined by the CEQA Guidelines and applicable LORS.  Potential environmental impacts that pertain to water usage for BEP II include:

· Substantial depletion of groundwater resources and interference with local wells;

· Substantial interference with groundwater recharge;

· Use of water in a wasteful manner.

Potential environmental impacts that pertain to water quality and erosion/flooding include:

· Degradation of groundwater quality;

· Contamination of a public water supply;

· Discharge into surface waters resulting in any alteration of surface water quality; and

· Activities that cause or contribute to substantial flooding, erosion or siltation.

The direct effects of the project on local water resources will be limited to those associated with using groundwater for domestic and process water needs.  No surface water will be used and there will be no effect on the 100-year flood plain of any surface drainage.  

Potential impacts related to water usage, quality, and drainage and flood control during the construction and operation phases of BEP II are discussed below.  Analysis of the potential cumulative impacts of the combined BEP and BEP II projects follow those sections.

7.13.2.1
Construction

Potential impacts on water resources during construction include water consumption, water quality impacts, and drainage impacts.  Water use for construction tasks (e.g. mixing concrete, dust control) is supplied by an on-site production well (PW-1) with a temporary 900gpm pump.  This well is pumped intermittently, with very short pumping cycles (typically less than one minute).  Background water level data from the BEP aquifer test indicates that the effect of pumping for construction supply in PW-1 is negligible away from the well.

Water quality impacts could result from releases of chemicals used during construction, such as motor oil, fuel, and solvents.  These chemicals can potentially contaminate surface water during heavy storm events, or groundwater through infiltration.  Water quality impacts during construction are not expected to be significant and a number of mitigation measures are in place to prevent spills of chemicals, as well as to respond to spills should they occur.  

Drainage impacts and flooding due to construction are not expected to be significant.  Infiltration at the site is expected to be rapid and a unlined retention basin will contain storm water runoff during construction.  

7.13.2.2
Operations

Extraction of groundwater to support power plant needs can result in changes to local groundwater elevations.  This, in turn, could potentially reduce the pumping capacities of nearby wells and increase the energy costs of pumping from those wells.  Water use associated with BEP II and potential impacts on groundwater elevations are discussed below.

High, low, and average water consumption rates were calculated based upon ambient temperature, and climate data was used to determine the annual percentage of time highs and lows were expected to occur. High condition water requirements (Table 7.13-6) are based on operations at full load at an ambient temperature of 110(F and seven cycles of concentration.  An ambient temperature of 59(F with  seven cycles of concentration was used as the low condition, and 74(F and seven cycles of concentration was used as the average condition.  

	Table 7.13-6

Estimated Total Water Demand for BEP II

	Water Use
	Key Assumptions
	Total

	Low Condition Water Use
	1,609 gpm, @ 59 (F, (0.24/yr)
	618 Acre-feet

	High Condition Water Use
	3,017 gpm, @ 110 (F, (0.01/yr)
	53 Acre-feet

	Average Water Use
	2,288 gpm, @ 74 (F, (0.70/yr)
	2,586 Acre-feet

	Pond Influent & Flash
	20 gpm
	32

	Non-Operational Periods Annual O&M, etc.
	25 gpm, (0.05/year)
	2 Acre-feet

	Annual Total Water Use
	95% operation, 8322 hrs
	3,289 Acre-feet


Water for all plant cooling water, makeup water, and domestic water needs will be supplied by up to two production wells, and one backup well constructed as part of BEP.  The expected maximum rate of groundwater use, which will occur about one percent of the time, is approximately 3,017 gpm.  The average rate of usage is about 2,288 gpm, with estimated total annual consumption of 3,289 acre-feet.
Predicted drawdown from pumping for BEP II alone will be identical to drawdown from BEP (Figure 7.13-9), based upon results of the BEP aquifer test.  To reiterate these values, projected drawdown for BEP II will be less than 3 feet after 40 years of continuous pumping at a distance of 1,000 feet, and about 2.1 feet at the nearest known well (the Sun World well 4,140 feet northeast). The combined drawdown from both BEP and BEP II after 40 years of continuous pumping is therefore predicted to be about 5.9 feet at a distance of 1,000 feet, and about 4.2 feet at the nearest well.

7.13.2.2.1
Water Quality

Low levels of volatile organic compounds, pesticides, and nitrates were detected in groundwater near the site during studies conducted for BEP.  These compounds may produce air emissions through volatilization during the plant cooling process, but currently pose negligible risk to potential receptors.  There is no reason or evidence to suggest that a significant increase in groundwater contaminant concentrations is likely to occur, but as noted in the Commission Decision for BEP, if increased concentrations are detected, they would trigger a reassessment of the need for pretreatment of groundwater (as stipulated with Soils & Water 10, Commission Decision, BEP, 2001).

7.13.2.2.2
Wastewater Reuse and Disposal

The water-balance diagrams, Figures 7.13-10a and 7.13-10b, show the expected wastewater streams and flow rates for BEP II under two operating conditions.  The flow rates shown in Figure 7.13-10a are based on 59(F ambient conditions and combined-cycle plant operation without duct firing or steam injection.  Figure 7.13-10b shows flow rates based upon 110(F ambient conditions.

Wastewater generated from BEP II will include cooling tower blowdown, sanitary wastewater, and storm water.  BEP II project facilities will include a brine concentrator.  Sanitary wastewater will be collected and treated in a septic system and leach field shared with the existing BEP plant.  Additional storm water retention capacity may be constructed as needed to provide storm water retention for the entire 152-acre site. 

Like BEP, blowdown from the steam condenser cooling tower is proceed in the brine concentrator and return to the cooling tower basin for re-use.  The remaining concentrated brine will be directed to the BEP II evaporation pond. Like BEP, BEP II is designed as a zero discharge facility and no impacts from brine discharge are expected.  The Waste Discharge Requirements permit obtained from the RWQCB well require preparation of a Water Quality Monitoring and Response Plan that includes monitoring of the BEP II pond liner to detect leaks, as well as groundwater monitoring.  

Sanitary wastewater from sinks, toilets, and other sanitary facilities is handled onsite by a septic system and leach field.  Other water streams like plant drains, and other miscellaneous water waste streams are collected and recycled back into the cooling towers.  No water quality impacts from treatment and discharge of these small quantities of wastewater to the evaporation pond is expected.  Table 7.13-7 shows estimated constituent concentrations in plant well water and various water streams within the plant. 

7.13.2.2.3
Drainage and Flood Control

The Project drainage plan will prevent surface water from flowing on to the site from adjacent land.  The existing topography is very flat with a shallow gradient to the east and south.  For BEP, a drainage channel has been constructed along Buck Boulevard to intercept off-site runoff and direct it to the detention basin at the south end of the property boundary lines.  Storm water that flows onto the BEP and BEP II site will directed into a stormwater retention basin at the south end of the BEP site.  These retention basins are designed to contain 100-year storm flows and prevent potential impacts from storm water drainage.
	Table 7.13-7

Estimated Constituent Concentrations for Plant

	Constituent
	Mean
Well Water Concentration (mg/l)
	Cooling Tower Blowdown (mg/L)
	Chiller Tower Blowdown (mg/L)
	Boiler Blowdown (mg/L)
	Evaporator Recovered Water (mg/L)
	Evaporator Brine to Evaporation Ponds (mg/L)

	
	Result
	RL
	Estimate
	RL
	Estimate
	RL
	Estimate
	RL
	Estimate
	RL
	Estimate
	RL

	Dissolved Silica
	24.2
	0.1
	170
	0.1
	266
	0.1
	0.35
	0.001
	0.12
	0.01
	4,236
	15

	Dissolved Iron
	0.22
	0.02
	1.54
	0.02
	2.42
	0.02
	0.04
	0.001
	ND
	0.001
	38.7
	3

	Calcium
	41.5
	1
	290
	1
	457
	1
	ND
	0.01
	0.19
	0.01
	7,263
	150

	Magnesium
	8.5
	1
	59.6
	1
	93.5
	1
	ND
	0.01
	0.04
	0.01
	1,488
	150

	Sodium
	298
	1
	2,019
	1
	3,278
	1
	0.03
	0.01
	1.35
	0.01
	52,150
	150

	Potassium
	4.2
	1
	29.6
	1
	46.2
	1
	ND
	0.01
	0.02
	0.01
	735
	150

	Sulfate
	271
	0.5
	2,543
	0.5
	2,981
	0.5
	0.09
	0.005
	1.70
	0.005
	47,425
	75

	Chloride
	280
	1
	1,960
	1
	3,080
	1
	0.10
	0.01
	1.31
	0.01
	49,000
	150

	Fluoride
	1.8
	0.1
	12.8
	0.1
	19.8
	0.1
	ND
	0.001
	0.01
	0.001
	315
	15

	Nitrate
	3.3
	1
	23.3
	1
	36.3
	1
	ND
	0.01
	0.02
	0.01
	578
	150

	Boron
	0.60
	0.1
	4.20
	0.01
	6.60
	0.01
	ND
	0.001
	ND
	0.001
	105
	1.5

	Phosphorous
	ND
	0.05
	ND
	0.05
	ND
	0.05
	ND
	0.05
	ND
	0.05
	ND
	7.5

	Total Dissolved Solids (TDS)
	1,010
	10
	7,070
	10
	11,110
	10
	1.90
	1
	4.75
	1
	ND
	1,500

	Aluminum
	0.10
	0.05
	0.70
	0.05
	1.10
	0.05
	ND
	0.05
	ND
	0.05
	17.5
	7.5

	Arsenic
	0.003
	0.002
	0.02
	0.002
	0.03
	0.002
	ND
	0.002
	ND
	0.002
	0.75
	0.002

	Lead
	ND
	0.005
	ND
	0.005
	ND
	0.005
	ND
	0.005
	ND
	0.005
	ND
	0.005

	Selenium
	0.009
	0.005
	0.06
	0.005
	0.10
	0.005
	ND
	0.005
	ND
	0.005
	1.8
	0.005

	Strontium
	0.93
	0.1
	6.51
	0.1
	10.2
	0.1
	ND
	0.1
	ND
	0.1
	163
	0.1

	Zinc
	0.07
	0.01
	0.49
	0.01
	0.77
	0.01
	0.01
	0.01
	ND
	0.01
	12.6
	0.01


Notes:
ND = not detected above reporting limit
RL = reporting limit

7.13.2.3
Cumulative Impacts

Because of the combined water demand of the combined BEP and BEP II projects, there will be a greater drawdown of the groundwater level near the site.  Calculations were performed to determine the cumulative groundwater impact of pumping for both projects.  Results from the aquifer test performed for BEP were extrapolated to predict the potential impact of combined pumping for the BEP and BEP II water demands, a combined mean usage rate of 4,082 gpm (6,580 acre-ft/yr), and a maximum average usage rate of 5,764 gpm (Table 7.13-8).  

	Table 7.13-8

Estimated Cumulative Water Demand for BEP & BEP II

	Water Use
	Key Assumptions
	Total

	Low Condition Water Use
	3,218 gpm, @ 59 (F, (0.24/yr)
	1,236 Acre-feet

	High Condition Water Use
	5,764 gpm, @ 110 (F, (0.01/yr)
	106 Acre-feet

	Average Water Use
	4,576 gpm, @ 74 (F, (0.70/yr)
	5,172 Acre-feet

	Pond Influent & Flash
	40 gpm
	62

	Non-Operational Periods Annual O&M, etc.
	25 gpm, (0.05/year)
	2 Acre-feet

	Annual Total Water Use
	95% operation, 8322 hrs
	6,578 Acre-feet


Projected drawdown from pumping for the combined BEP and BEP II demand, at twice the discharge rate, is twice that of Blythe I alone (Figure 7.13-11).  This amounts to 5.9 feet at a distance of 1,000 feet, 5 feet at a distance of about 2,600 feet, and 4.2 feet at the Sun World well.  As with Blythe I alone, drawdown after 4 months of pumping at maximum projected usage rates is inconsequential in comparison with the 40-year projection.  Note that the maximum rate of water usage is estimated to only occur during about one percent of the operational period.

7.13.2.3.1
Water Quality

The increased rate of groundwater pumping for BEP II compared with BEP may hasten the migration of low levels of volatile organic compounds, pesticides, and nitrates detected in groundwater toward the pumping wells, and increase the total contaminant mass extracted and volatilized in the cooling process.  The risk to potential receptors is still considered to be negligible since no potential receptor wells exist between any potential suspected source of contamination and the site. However, to be extremely cautious, the groundwater will be monitored any significant although unlikely change in groundwater contaminant concentrations may trigger a reassessment of the need for pretreatment of groundwater pursuant to BEP conditions of certification (CEC 2001) and the proposed conditions of certification for BEP II presented below (See Section 7.13.3).

7.13.2.3.2
Drainage and Flood Control

As discussed above, BEP II Stormwater will be contained within the Project Site and will not cause any impacts within or off-site.

7.13.3
Proposed Conditions of Certification

The applicant proposes to implement the following mitigation measures to ensure that BEP II will not have significant impacts on water resources.

Water quality will be protected through implementation of the Storm Water Pollution Prevention Plan (SWPPP) and an Erosion Control and Revegetation Plan.  SWPPPs will be for construction and operations.  Existing plans developed for BEP will be updated and submitted to the regulatory agencies for approval.

Potential impacts to nearby wells will be mitigated by measuring the amount of groundwater pumped by the project and by conducting an aquifer test.  A preliminary report of the aquifer test that was conducted is presented above.  Based on the high transmissivity of the aquifer, Blythe Energy does not expect to need to deepen any wells or to compensate local well owners for increased energy costs for BEP.

The lower Colorado River system has been the focus of intense planning at federal, state, and local levels for decades, and future water management in the region is in a state of flux and subject to change over the next few years and beyond.  To provide a high level of certainty regarding water supply for BEP II, and to demonstrate sensitivity to water resources issues in this desert region, Caithness Blythe II will implement a voluntary Water Conservation Offset Program (WCOP) developed in consultation with the Bureau of Reclamation.
The WCOP provides that:

1)
BEP II will construct at least one well on-site, to develop the required pumping capacity and redundant systems needed for the project. The wells will pump groundwater from beneath the project site, and will be equipped with continuously recording meters to maintain accurate and complete records of the volume of water pumped.

2) BEP II will acquire, through purchase or lease, lands on the Mesa or the Palo Verde Valley floor that are within the Palo Verde Irrigation District and are actively irrigated (within the past five years). These lands will be rotationally fallowed or retired from all uses that depend upon Colorado River water.

3)
A consumptive water use volume of 4.2 acre-feet per acre will be used as the accounting basis for this intra-basin and intra-district accounting offset.

4)
BEP II will report their groundwater pumping and document the acreage of land retired from irrigation to Reclamation and PVID annually. Reports for a given year must be sent to Reclamation and PVID by January 31st of the following year.

5) The WCOP shall be implemented concurrent with commercial operation of the power plant, and will remain in effect for the life of the power plant.

The water balance for this project is completely intra-district and intra-basin; no lands or water outside of the existing PVID boundaries are involved, and no water will be physically moved from its present use at one site to a new use at another site. Further, the WCOP includes full offset for all water used by the power plant.  The WCOP contains criteria for selection of land for fallowing, and broadly identifies lands to be included in the program, with the distinct intention to provide flexibility in the selection process. The conservation program includes a reliable method of verification for both groundwater use by the Project, and for retired irrigable lands.  No change in local or regional water quality will result, and the project will not pose any water quality impacts or benefits.

As noted in the Land Use section, the voluntary WCOP includes retirement or rotational fallowing of about 786 acres within the Palo Verde Valley and/or Palo Verde Mesa to offset annual water use for the life of the project.  Fallowing of specific acreage will be for less than 5 years.  If the rotational fallowing option is employed, no farmlands will be permanently retired or converted from agricultural use, and no adverse impacts to farmlands will occur. The WCOP does include a criterion that retired lands may not be converted to any use that relies upon Colorado River water during the life of the project. However, if lands are permanently retired, the program will have potential impacts associated with loss of productive farmlands.

The applicant has committed to accept a condition of certification to mitigate this potential impact (under Land Use section). One of several mitigation strategies may be used, including:

1) Obtaining permanent conservation easements or Transfer of Development Rights (TDRs) for an equal number of irrigated farmland acres within the Palo Verde Valley or Mesa.

2) Payment of endowment funds to a special fund to be managed by the City of Blythe, or alternatively, to a recognized farmland trust organization such as the American Farmland Trust.

3) Equivalent participation in an established County farmland conservation program.

Such mitigation, imposed in a binding Condition of Certification, would adequately mitigate potential farmland impacts associated with permanent retirement of irrigated lands for the WCOP if the permanent retirement option is selected.

In summary, the BEP II water strategy was designed based on a variety of water resources investigations, negotiations, and engineering analyses, with intent to make highly efficient use of water in manner that does not impact local water supply systems or water quality.  For example, the power plant will use high TDS groundwater and recirculates cooling water to the maximum limits of water quality, producing a brine-quality residual discharge byproduct.  Use of the on-site lined evaporation pond to safely dispose of the residual discharge ensures that no surface or groundwater systems will be at risk for contamination, and that all wastewater is controlled and treated directly on the power plant property.

The magnitude of potential well interference impacts on surrounding wells due to groundwater pumping for the power plant was predicted based on site-specific aquifer parameters.  This impact was found to be less than significant.  Predicted well interference was less than 5 feet (of drawdown) at the nearest offsite well after 40 years of pumping at the mean combined usage rate for BEP and BEP II.  Values used for prediction of well interference were conservative in most respects.  The WCOP defined above ensures that water use for the power plant is offset through a voluntary conservation plan.  For these reasons, it is concluded that the proposed project will have no impacts on water supply or water quality in the local vicinity or region.

Erosion Control for the WCOP Land Fallowing Option

CEC staff has raised additional concerns regarding potentially significant impacts of wind and water erosion that could be caused by the fallowing of agricultural lands under the voluntary Water Conservation Offset Program (WCOP).  Staff specifically states that:

“The discussion must be consistent with the requirements of the National Resources Conservation Service for a Conservation Plan and/or the requirements of the participants in the fallowing program for a Land Management Plan.  Other requirements of the Department of Conservation Resource Conservation Districts and/or the county and local agencies should also be included.  A final draft Conservation Plan and/or fallowing participant Land Management Plan are required.  The draft documents must include the management of “highly erodible” soils that are known to be present within the PVID.” (CEC, Data Adequacy Worksheet, 06/20/02)

In a meeting with staff on June 24, 2002, BEP II representatives noted that there are no applicable NRCS, Department of Conservation, or county or local requirements or other LORS governing agricultural land fallowing as suggested by staff. NRCS conservation plan requirements only apply to farmers applying for federal crop subsidies and in-lieu payments. It was agreed that BEP II would develop a wind erosion mitigation measure for the management of fallowed lands consistent with customary agricultural land use practices in the Palo Verde Valley to address the concern.

Specific lands for the Water Conservation Offset Program have not been identified, but will either include retirement of 786 acres of permanent crops (citrus) on the Mesa, or retirement or rotational fallowing of lands within the total 104,000 irrigated acres on the Palo Verde Valley floor. (No seasonal crops are grown on the Mesa, so the fallowing option only applies to the Valley floor).  Fallowing will most likely involve lands farmed for alfalfa, a dominant crop in year around production in this frost-free region, and a lower value crop relative to other vegetable and fruit crops in the region.

The District’s lands are encompassed within a system of delivery canals; return flows from irrigated lands are captured in an equally encompassing system of drainage canals and channels. Average annual rainfall is less than three inches, and the valley floor is essentially level. For these reasons, potential erosion from storm water runoff is not an issue.

The concern raised by staff centers upon wind erosion on unplanted soils producing dust (PM10 emissions). Under the fallowing option, 786 acres of irrigated farmlands would not be actively farmed at any one time during the life of the power plant, and PM10 emissions associated with tilling, planting and harvesting those farmlands, and transporting produce would be eliminated. In its analysis of the wind and dust issue for a separate water program, the Palo Verde Irrigation District (PVID) estimates these PM10 emissions can reach 25 pounds per acre annually for crops such as cotton that involve fairly substantial tilling and harvesting activities.  Farm vehicles tailpipe emissions also would be reduced as a result of decreased farming activity. (Source: PVID, Draft EIR for the Proposed Palo Verde Irrigation District Land management, Crop Rotation, and Water Supply Program, May 2002, section 4.3.1)

Erosion hazards for most of the soils found in the region are classified as “None”, “None to Slight”, and “Slight”; (Source: Soil Survey of the Palo Verde Valley, Soil Conservation Service, 1974). Some soils are designated as “Highly Erodible Land (HEL)” by the Natural Resource Conservation Service based upon the effects of agricultural operations on soils. The HEL designation is only applied to soils with a potential for agricultural productivity (PVID, ibid., page 4-19). 

PVID’s analysis concludes that fallowing would maintain wind erosion at levels similar to or lower than existing levels, and, although the potential impact was concluded to be less than significant, PVID identified management measures to reduce the wind erosion potential. Measures include 1) maintenance of stubble residue for fields previously planted in alfalfa, wheat, barley or similar crops; and 2) clod tilling for non-irrigated fields without stubble residue or sod cover.

PVID reports that:

“The use of crop stubble residues is one of the methods recommended by the EPA as a “key erosion control practice” (EPA 2000:4C-92) and is recognized by several USDA agencies as an effective means of minimizing erosion.  For example, the NRCS states that:

Erosion can be significantly reduced by this practice in locations where seedbed preparation allows residue to be left on the soil surface during critical periods for protection from wind and water erosion (NRCS 1996).

Local agencies also have acknowledged the erosion-controlling benefits of vegetative cover.  Harvesting alfalfa while leaving its stubble residue in place is essentially equivalent to “mowing” the alfalfa fields, a process that MDAQMD estimates results in up to 80 percent less wind erosion than clearing (MDAQMD 1995:29).”  (source: PVID, ibid., page 4-30, and Section 3.4.3.)

The PVID analysis identifies “clod plowing” as a preferred method for non-irrigated fields without stubble residue or sod cover (such as fields planted with cotton, vegetables or melons prior to a period of non-irrigation). They report that:

“…plowing soil when it is sufficiently wet creates a rough, cloddy surface, and “erosion will not be a problem until sufficient rain is received to break down the surface clods leaving a layer of loose sand grains on the surface” (Fryrear 1984:445)”. (source: PVID, ibid., page 4-31)

In this dry climate region with less than three-inches of average annual rainfall, clod plowing is considered an effective erosion control method for a two to three year period.

Proposed Land Management Measures for the Blythe Energy Project, Phase II

BEP II proposes to include the following land management measures to control wind erosion as a condition of any lease agreement for fallowing farmlands as part of the proposed Water Conservation Offset Program.

1. For crops that leave adequate stubble residue (alfalfa, wheat, barley and similar crops) pre-fallowing harvesting methods will include retention of crop stubble to leave the non-irrigated fields with a root system to help hold soil in place and minimize wind erosion.

2. For crops that would not leave an adequate stubble residue (such as many vegetable or melon crops), clod plowing would be implemented.  The term ‘clod plowing’ refers to the practice of tilling a field when it is wet so that large, damp clumps of soil are produced.  These wet clumps break down into clods of soil that have a low susceptibility to wind erosion.  For soil types classified as Highly Erodible Land (HEL) soils by the Natural Resource Conservation Service, mulch or similar material would be integrated into the clods to further strengthen their resistance to wind erosion.

3. Fallowed lands will be rotated on a two to three year cycle.

To ensure that no adverse effects to water quality or supply are caused by the project, the applicant commits to the following Conditions of Certification.  SOILS AND WATER 11 has been deleted because it relates to construction of the natural gas pipeline which was completed for BEP.

SOILS & WATER 1: Prior to beginning any clearing, grading or excavation activities associated with construction of the BEP II plant, the project owner shall obtain Energy Commission staff approval for a Storm Water Pollution Prevention Plan (SWPPP) as required under the General Stormwater Construction Activity Permit for the project.

Verification: Thirty (30) days prior to the start of any clearing, grading or excavation activities associated with the construction of any project element, the project owner will submit a copy of the Storm Water Pollution Prevention Plan (SWPPP) to the Energy Commission Compliance Project Manager (CPM) for review and approval.  Approval of the plan by the Energy Commission CPM must be received prior to the initiation of any clearing, grading or excavation activities associated with construction of any project element.

SOILS & WATER 2: Prior to beginning any clearing, grading or excavation activities associated with construction of the BEP II plant, the project owner shall obtain staff approval for a final erosion control and revegetation plan that addresses all project elements.  The final plan to be submitted for staff s approval shall contain all the elements of the draft plan with changes made to address any staff comments and the final design of the project.

Verification: The erosion control and revegetation plan shall be submitted to the Energy Commission CPM no later than thirty days prior to the scheduled construction start date.  Approval of the final plan by the Energy Commission CPM must be received prior to the initiation of any clearing, grading or excavation activities associated with construction of any project element.  

SOILS & WATER 3: No later than sixty days prior to commercial operation, the project owner, as required under the General Industrial Activity Storm Water Permit, will develop and implement a Storm Water Pollution Prevention Plan (SWPPP).  Approval for the final Industrial Activities SWPPP must be obtained from Energy Commission staff prior to commercial operation of the power plant.  

Verification: Two weeks prior to the start of commercial operation, the project owner will submit to the Energy Commission CPM a copy of the Storm Water Pollution Prevention Plan (SWPPP) prepared under requirements of the General Industrial Activity Storm Water Permit.  The final plan shall contain all the elements of the draft plan with changes made to address staff comments and the final design of the project.

SOILS AND WATER 4: The project owner will record on a monthly basis the amount of groundwater pumped by the project.  This information will be supplied to the Energy Commission, the Palo Verde Irrigation District, and the United States Bureau of Reclamation.

Verification: The project owner will submit a groundwater use summary to both the CPM and the PVID on an annual basis for the life of the project.  The annual summary will include the monthly range, monthly average, and total groundwater use by the project in both gallons-per-minute and acre-feet.  For subsequent years the annual summary will also include the yearly range and yearly average groundwater use by the project.  This same information will be provided to both the PVID and the Lower Colorado Regional Office of the USBR.  Any significant changes in the water supply needs for the project during construction or operation of the plant, will be noticed in writing to the CPM at least 90 days prior to the effective date of the proposed change.

[Conditions Soil & Water 5, 6 and 7 were adopted for BEP due to questions about USGS data related to transmissivity and storativity in the aquifer. These parameters have now been established in site specific testing for the BEP project (as reported above and in Appendix 7.13), and the results indicate that other local wells will not experience a decline of five feet or more during the life of the project. These conditions are therefore redundant and unnecessary for BEP II.]
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SOIL & WATER 5 8: The project owner shall measure groundwater levels in the on-site monitoring well on a monthly basis for the first six months following the project start up and thereafter on a quarterly basis.

Verification: The project owner shall submit a quarterly report of the groundwater level monitoring to the CEC CPM on a quarterly basis.  

SOILS & WATER 6 9: The Applicant will obtain final Waste Discharge Requirements (WDRs) issued by the Colorado River Basin Regional Water Quality Control Board (CRBRWQCB) for the project’s wastewater discharge.

Verification: The Applicant will obtain and provide a copy of final WDRs issued by the CRBRWQCB for the project’s wastewater discharge to the evaporation ponds to the CPM at least sixty (60) days prior to the evaporation ponds receiving any wastewater discharge.  Any change to the design, construction, or operation of the ponds permitted by the WDRs will be noticed in writing to both the CPM and the CRBRWQCB during both construction and/or operation.  The project owner will notify the Energy Commission in writing of any changes to the WDRs that are instituted by either the project owner or the CRBRWQCB, including WDRs permit renewal.  The project owner will provide the CPM with the annual monitoring report summary required by the WDRs, and will fully explain any violations, exceedances, enforcement actions, or corrective actions.

SOILS & WATER 7 10: The Applicant will provide the results of an annual analysis of groundwater from the northeast and southeast monitoring wells (as identified in the BEP response to Staff Data Request 212), and from at least one of the wells constructed to supply the project with groundwater.  The analytes will include the volatile and semi-volatile organic compounds reported in the response to Staff Data Request 212.

If there is a significant increase in the concentration of groundwater contaminants, the need for additional pretreatment of water will be reassessed.  The need for pretreatment of groundwater prior to use by the project would be based on incompatibility with the WDRs, or levels exceeding air emissions standards, worker safety standards, or standards of exposure of downwind receptors.

Verification: The results of the required analyses will be provided to the CPM in a summary format similar to that of the Applicant’s response to Staff Data Request Attachment 212B, on an annual basis beginning after one year of operation on the anniversary date the BEP begins operation and continuing for a total of 5-years.  The need for additional pretreatment of water will be assessed on an ongoing basis.  The need for continued monitoring will be reassessed at the end of the 5-year period.

[Condition Soils & Water 11 from the BEP addressed pipeline construction beneath the Colorado River, and is inapplicable to BEP II.]



7.13.4
LORS Compliance 

7.13.4.1
The Law of the River and PVID Water Rights

The distribution and management of Colorado River water is governed by a complex body of laws, court decrees, compacts, an international treaty, agreements, and regulations collectively known as the Law of the River (http://www.mwd.dst.ca.us).  The Law of the River requires the United States to operate the lower Colorado River with the following three main priorities: 1) for river regulation, improvement of navigation, and flood control, 2) for irrigation and domestic uses, including the satisfaction of present perfected rights, and 3) for power.

Water cannot be released for beneficial uses at a time and in a way to meet the water delivery need, and to maximize other benefits including power production.  Beyond these requirements, the United States takes into consideration such other needs on the river as recreation, wildlife, water quality, and 
species conservation (http://www.lc.usbr.gov).  The documents that are collectively known as the Law of the River include:

· The Colorado River Compact, 1922;

· The Boulder Canyon Project Act, 1928;

· The Seven Party Agreement, 1931, Water Delivery Contracts;

· Treaty with Mexico, 1944;

· U.S.  Supreme Court Decree Arizona v.  California, 1964; and

· The Colorado River Basin Project Act, 1968.

The Colorado River Compact of 1922 divided the Colorado River into upper and lower Basin regions, which are defined as those states or parts of states from which water naturally drains into the Colorado River above and below Lees Ferry, respectively.  Lees Ferry is a point on the mainstream of the River approximately one mile below the mouth of the Paria River in northern Arizona (http://www.adwr.state.us).  The compact provided a total of 7.5 million acre-feet of water to the lower basin States.  The lower basin was given the right to increase its beneficial consumptive use of water by 1.0 Million acre-feet per year.  Any deficiency in meeting international commitments for supplying Colorado River water to Mexico was to be borne equally between the upper basin and lower basin.  The upper basin States were also required not to restrict the flow of the river at Lees Ferry below an aggregate volume of 75 million acre-feet for any 10 consecutive years.

The Boulder Canyon Project Act of 1928 federalized the lower basin and established the Secretary of the Interior as the Water Master.  The Act made a mainstream basic apportionment of 7.5 million acre-feet to the three lower Division States.  The Act requires that all of the entitlements to Colorado River water existing as of the effective date of the act be met prior to anyone else receiving any additional Colorado River water.  It requires that all parties using Colorado River water shall have a contract with the Secretary for the use of Colorado River water and the contract term shall be for permanent service (http://www.adwr.state.us).  The Act also authorized the construction of Hoover Dam and Power Plant and the All-American Canal.

The Seven Party Agreement of 1931 assigned California’s Colorado River water use priorities.  The agricultural agencies (PVID, Yuma Project [Reservation District], Imperial Irrigation District, and Coachella Valley Water District) hold the first three priorities to use of no more than 3.85 million acre-feet. Metropolitan Water District of Southern California holds the fourth and fifth priorities of 1.212 million acre-feet (http://www.mwd.dst.ca.us).

The Mexican Treaty of 1945 involved the allocation of 1.5 million acre-feet of Colorado River water annually, to be increased in years of surplus to 1.7 million acre-feet and also to be reduced proportionally during years of drought.

The Upper Colorado River Basin Compact (1948) divided the water apportioned to the Upper Basin by the Colorado River Compact between the five States having territory in the Upper Basin.  Arizona was allocated 50,000 acre-feet per annum with the remainder of the Upper Basin entitlement divided according to the following percentages: Colorado, 51.75%; New Mexico, 11.25%; Utah, 23%; and Wyoming, 14% (http://www.adwr.state.us).
The three Lower Basin states failed to reach an agreement on sharing the water apportioned to the Lower Basin by the Colorado River Compact, despite many years of negotiation and controversy.  As a result, Arizona filed a Supreme Court suit in1952, known as Arizona vs. California, et al.  After ten years of trial, the Court concluded in 1963 that Congress, by enactment of the Boulder Canyon Project Act, had provided its own method of allocating waters among the Lower Basin states and that this method applied to the first 7.5 million acre-feet annum of mainstream water, exclusive of the tributaries.  California had argued that the first 7.5 million acre-feet per annum of Lower Basin water, of which it had agreed to use only 4,400,000, included both mainstream and tributary water - not just mainstream water.  Arizona, Nevada, and the United States contended that the tributaries should not be included in the water to be divided, but should remain for the exclusive use of each State (http://www.adwr.state.az.us).

The decree handed down in 1964 apportioned the first 7.5 million acre-feet per annum of the Colorado River mainstream water available to the three Lower Basin States as follows: Arizona, 2.8 million acre-feet; California, 4.4 million acre-feet; and Nevada, 300,000 acre-feet.  Any excess above 7.5 million acre-feet was apportioned 50 percent to California and 50 percent to Arizona, except that Nevada was given the right to contract for 4 percent of the excess, which would come out of Arizona’s share.

The Colorado River Basin Project of 1968 authorized the Central Arizona Project, and other water development projects in the Upper Basin.  The Central Arizona Project was to provide the conveyance and storage facilities necessary to import a major portion of Arizona’s remaining share of Colorado River water into the south-central part of the State.  The Act also directed the Secretary of the Interior to prepare long-range water resources studies directed toward the augmentation of the Colorado River, to prepare criteria for the coordinated long-range operation of the Colorado River reservoirs, and to undertake programs for water salvage and groundwater recovery along and adjacent to the mainstream of the Colorado River (http://www.adwr.state.az.us).

In 1931 the Secretary of the Interior adopted the California Seven Party Agreement for 5,362,000 acre - feet of water that would be allocated primarily to agricultural agencies.  As summarized in Table 7.13-9 below, the PVID, Yuma Project (Reservation Division), Imperial Irrigation District and the Coachella Valley Water District have the first three priorities.  When IID entered into its contract with the Secretary of the Interior, it was anticipated that the lands to be served with Colorado River water in the Coachella Valley to the north would become part of the IID.  However, the Coachella farmers eventually decided that they preferred to have their own delivery contract with the Secretary (http://www.waterrights.ca.gov).  The Yuma Project receives water by a diversion of 2,000 cfs through Siphon Drop Power Plant and other turnouts on the canal upstream from Siphon Drop (http://www.iid.com).  Metropolitan Water District (MWD) agreed to a lower priority (fourth) in exchange for the right, yet to be implemented permanently by the Federal Government, to accumulate up to 5 million acre-feet of water in Lake Mead.

7.13.4.2
The Palo Verde Irrigation District

Thomas H.  Blythe was the first to divert water from the Colorado River in 1877 to irrigate land in the Palo Verde Valley.  He used a gravity intake structure to divert the water primarily for the raising of livestock.  In 1904 the Palo Verde Land and Water Company purchased the Blythe holdings and furthered agricultural development, but was hindered by destructive floods on the Colorado River (USGS, 1973).  In 1908 the Palo Verde Mutual Water Company was organized.  The existing diversion works of canals, ditches, levees, and water rights of the Palo Verde Land and Water Company were exchanged for 60 percent of the stock of the mutual company.  The Palo Verde Joint Levee District was organized in 1918 to protect the lands further from flooding.  In 1921 the Palo Verde Drainage District was organized.  In 1923 the passing of a special act by the California legislature created the PVID, which combined the duties and functions of the levee and drainage districts.  The Irrigation District is governed by seven (7) trustees who are elected at large; all must be owners of real property in the district and a majority must be residents.  Crops in the irrigation district consist primarily of alfalfa, barley, cantaloupes, lettuce, milo, and maize.

	Table 7.13-9
Water Allotment: California Seven-Party Agreement

	1.  PVID gross area of 104,500 acres /*

	2.  Yuma Project (Reservation Division) not exceeding a gross area of 25,000 acres / *

	3 a)  Imperial Irrigation District and lands in Imperial and Coachella Valleys to be served by the All -  American Canal / *

3 b)  PVID16,000 acres of mesa lands / *

* Priorities 1,2,3(a) and 3(b) total 3,850,000 ACRE-FT

	4.  MWD and/or the City of Los Angeles and/or others on the coastal plain / 550,000 ACRE-FT

	5 a)  MWD and/or the City of Los Angeles and/or others on the coastal plain / 550,000 ACRE-FT

5 b)  City and/or County of San Diego / 112,000 ACRE-FT

	6 a)  Imperial Irrigation District and lands in Imperial and Coachella Valleys / #

6 b)  PVID 16,000 acres of mesa lands / #

# Priorities 6 a) and 6 b) total 300,000 ACRE-FT

	7.  Agricultural Use / All Remaining Water 


source: (http://www.waterrights.ca.gov)  
7.13.4.3
The Bureau of Reclamation

The Lower Colorado Region Office of the Bureau of Reclamation was established in 1943.  The Region encompasses parts of five states that contribute water to or draw water from the Colorado River: southern California; southern Nevada; the southwest corner of Utah; most of Arizona; and part of west-central New Mexico.  Some of the Reclamation’s earliest and most well-known projects include Hoover Dam, the All-American Canal, the Salt River Project, and the Yuma Project which are all located in the Lower Colorado Region.

The key function of the Bureau of Reclamation is to manage, for the Secretary of the Interior, the contracting, delivery, and accounting of water and power from Reclamation facilities on the lower Colorado River, technically defined as the last 688 miles of the river in the United States.  Reclamation utilizes the Law of the River to manage the three lower basin states of Arizona, California and Nevada.

In a typical year, Reclamation projects in the Lower Colorado Region provide water to irrigate more than 2.7 million acres of land, provide municipal or industrial water to more than 18 million people, and generate nearly 10 billion kilowatt - hours of electricity.  Reclamation is also involved in water conservation programs with irrigation districts and municipal water purveyors.  One program consisted of test land fallowing in a water banking program involving PVID and the MWD.  Approximately 200,000 acre-feet of agricultural water was conserved during the test program.  

Extensive testimony for the CEC concerning water resources was conducted for BEP, which applies directly to water resources for BEP II.  Important points to note concerning water supply for BEP II, based on this testimony, include the following;

· In California, groundwater is not regulated by the State, as surface water is, under water rights law, and land owners may pump groundwater as they deem necessary, limited to beneficial uses.

· The Palo Verde Irrigation District exerts no jurisdiction over area wells, and they have made it clear, through almost three years of discussions, that they have no intention to extend their jurisdiction to wells or groundwater use in the future.  

· The Bureau of Reclamation does not presently exert jurisdiction over local groundwater use or control any area wells, or require accounting or offset for any groundwater use in the Palo Verde Valley or Mesa.

It is important to reiterate that the Bureau does not currently account for other wells on the Mesa or anywhere in the Palo Verde Valley in this fashion, or any other groundwater activity for any use, but has indicated that it may regulate in the future, and is developing rulemaking in coming years to that end. In addition, PVID has no policy to govern groundwater use, at present does not regulate any groundwater user or actively account for groundwater use as a part of its entitlement, and has no concerns over the use of wells by BEP II to supply the power plant needs.


7.13.4.14
Federal LORS

Federal, state, county and local LORS applicable water resources are summarized in Table 7.13-10.  

The CWA authorizes the USEPA to regulate discharges of wastewater and stormwater into surface waters by issuing NPDES permits setting pretreatment standards.  These permits are implemented at the state level by the RWQCB, but the USEPA may retain jurisdiction at its discretion.  The CWA's primary effect on BEP II is with regard to the control of soil erosion during construction and the need to prepare and execute site‑specific erosion control plans and measures for the construction of each project element that will entail the physical disruption or displacement of surface soil.

7.13.4.25
State LORS

State LORS applicable to this project include CEQA and the Regional Water Quality Control Board’s administration of stormwater permits.

	Table 7.13-10
Water Resources LORS for Blythe Energy Project II

	LORS
	Applicability
	Regulating Agency
Conformance and Timing
	Permit or Approval
	Section & Page No. Discussed
	BEP II Compliance

	Federal:

	CWA, NPDES
	Regulates stormwater discharge
	NPDES permits for construction and industrial stormwater.  Prior to construction and plant operation.
	NPDES

General Industrial Stormwater Permit
	Section 7.13.3 and 7.13.4 (Pages 7.13-16 and 29)
	Permit to be applied; Development of SWPP

	Law of the River
	None. Reclamation’s Accounting Surface rulemaking is expected in future years, with timing unknown.
	Voluntary cooperation with the Bureau of Reclamation to implement a Water Conservation Offset Program
	None – Voluntary Water Conservation Offset Program
	Section 7.13.4
	Reporting requirements for water use and evidence of offset lands annually

	State:

	State Water Resources Control Board, Water Quality Order No.  92-08
	Regulates general industrial stormwater discharge permits
	NPDES permits for construction and industrial stormwater.  Prior to construction and plant operation.
	Construction Activity NPDES Permit

General Industrial NPDES Permit
	Section 7.13.4 (Page 7.13-29)
	SWPPP

	California Water Code, Section 461
	Encourages the conservation of water resources and the maximum reuse of wastewater, particularly in areas where water is in short supply
	Project will conform with use of low quality groundwater, and use of brine concentrator for maximum recycling, and offset of water use through local water conservation program.
	Waste Discharge Requirements (WDR)
	Section 7.13.1.5 (Page 7.13-8)
	RO system; Zero Discharge

	Porter-Cologne Water Quality Control Act of 1967, Water Code Section 1300 et seq
	Required the state board to adopt water quality initiatives to protect state waters.  Those criteria include identification of beneficial uses, narrative and numerical water quality standards.
	Regional Water Quality Control Board regulates discharges to surface waters.
	Waste Discharge Requirements (WDR)
	Section  7.13.4.3 (p. 7.13-24)

Table 7.13- 9 (p. 7.13-25)
	Zero Discharge

	The Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65), Health and Safety Code 25241.5 et seq
	Prohibits the discharge or release of chemicals known to cause cancer or reproductive toxicity into drinking water sources.
	Regional Water Quality Control Board
	Water Discharge Requirements
	Section  7.13.4.3 (p. 7.13-24)

Table 7.13- 9 (p. 7.13-25)
	Zero Discharge

	State Water Resources Control Board, Resolution No.  75-58
	Addresses sources and use of cooling water supplies, and disposal of wastewater for power plants which depend upon inland waters for cooling, and in areas subject to general water shortages.
	Project will conform with use of low quality groundwater, and use of brine concentrator for maximum recycling, and offset of water use through water conservation program.
	Water Discharge Requirements
	Section 7.13.1.5 (Page 7.13-11)
	RO System Recirculation; Zero Discharge

	Local

	City of Blythe General Plan

	Water Resources Goal 1
	To promote and encourage the protection and wise utilization of the Valley’s domestic and agricultural water supplies to assure the long-term viability and availability of clean and healthful water resources.
	Project design includes maximum efficiency water use and recycling.

Water conservation program developed with PVID and Bureau of Reclamation ensures no impact on water resources in region.
	Conservation Program
	Section 7.13.1.5 (Page 7.13-8)
	No potential impacts

	Water Resources Policy 2
	Encourage the wise and careful use of the Valley’s potable water resources and encourage the utilization of water conserving designs and technology to protect this vital resource.


	Project design includes maximum efficiency water use and recycling. Water conservation program developed with PVID and Bureau of Reclamation ensures no impact on water resources in region.
	Conservation Program
	Section 7.13.1.5 (Page 7.13-8)
	No potential impacts

	Water Resources Policy 3
	Establish policies and programs which safeguard the Valley’s water resources from contamination from agricultural chemicals, inefficient disposal of human waste and illegal or irresponsible dumping of other potentially toxic or hazardous wastes.
	Project will conform with all water quality criteria, and will have zero discharge off-site
	N/A
	Section 7.13.2.2 (Page 7.13-11)
	Use of ponds; Zero Discharge

	Water Resources Policy 4
	All development proposals brought before the City shall be reviewed for potential adverse effect on water quality and quantity, and shall be required to mitigate any significant impacts.
	Project will conform with all water quality criteria, and will have zero discharge off-site
	Long Term Irrigation Rights Agreement
	Section 7.13.3 (Page 7.13-13)
	Zero Discharge

	Water Resources Policy 5
	Encourage programs which support water conservation through the installation of water-saving devices in new homes, hotels, institutions and commercial and industrial developments.
	Project design includes maximum efficiency water use and recycling.

Water conservation program developed with PVID and Bureau of Reclamation ensures no impact on water resources in region.
	N/A
	Section 7.13.3 (Pages 7.13-13 and 16)
	Zero discharge; recirculation


7.13.4.36
CEQA

CEQA Article 17, Section 15250 and 15251(k)  provide that certified regulatory programs, including the California Energy Commissions, are exempt from the requirements of preparing EIRs and Negative Declarations.  Section 15250 reads as follows:

Section 21080.5 of the Public Resources Code provides that a regulatory program of a state agency shall be certified by the Secretary for Resources as being exempt from the requirements for preparing EIRs, Negative Declarations, and Initial Studies if the Secretary finds that the program meets the criteria contained in that code section.  A certified program remains subject to other provisions in CEQA  such as the policy of avoiding significant adverse effects on the environment where feasible.  

Section 15251 of the CEQA guidelines provides a list of state regulatory agency programs which have been certified by the Secretary for Resources and have been deemed to meet the requirements of Section 21080.5.  The CEC’s program is included in this list as Item (k) as follows:

The power plant site certification program of the State Energy Resources Conservation and Development Commission under Chapter 6 of the Warren-Alquist Act, commencing with Public Resources Code 25500.
7.13.4.6.1
State Water Resources Control Board and Colorado River Basin Regional Water Quality Control Board

The Colorado River Basin Regional Water Quality Control Board (CRBRWQCB) requires the filing of a notice of intent prior to construction activities.  SWPPPs must be prepared prior to filing both the Construction and General Industrial Stormwater NPDES permits.  The SWRCB Water Quality Order No.  92‑08‑DWQ applies to Construction activity NPDES stormwater permits for construction areas of greater than 5 acres.  SWRCB order 91‑B‑DWQ as amended by 92‑13‑DWQ authorizes a general industrial stormwater permit.

7.13.4.6.2
California Water Code Section 461 and SWRCB Resolution No.  77‑1

This code encourages the conservation of water resources and the maximum reuse of wastewater, particularly in areas where water is in short supply.

7.13.4.6.3
Title 22 of the California Code of Regulations

Title 22 addresses the use of recycled water; in particular Section 60306 sets forth the criteria for the use of recycled water for cooling.  Such cooling water is defined as disinfected tertiary recycled water in Section 60401.230.  Regulations not yet in effect, but expected soon include the use of drift eliminators and chlorine (or other biocide) to eliminate potential pathogens in the cooling tower drift. These regulations are discussed in the air quality section, Section 8.1.

7.13.4.7
Local

The City of Blythe has adopted water resources goals and policies in its General Plan.

7.13.4.8
Agency Contacts and Required Permits

Water resources agencies and personnel contacts are listed in Table 7.13-11.

	Table 7.13-11
Water Resources Involved Agencies and Agency Contacts

	Agency
	Contact
	Title
	Phone Number and Address

	Regional Water Quality Control Board
	Neal Krull
	Water Quality Engineer
	(760) 776-8957

73-720 Fred Waring Drive,

Suite 100

Palm Desert, CA 92260

	City of Blythe
	Robert Casias
	Development Services Director
	(760) 922-6130 x246

235 North Broadway

Blythe, CA  92225


The permits and approvals that will be required for BEP II are listed in Table 7.13-12.

	Table 7.13-12
List of Required Permits and Approvals

	Permit/

Approval
	Issuing

Agency 
	Law/Regulatory Authority
	Project

Milestone 
	Process/Schedule

	Storm water NPDES permit
	State Water Resources Control Board, Waste Discharge Identification Number
	Warren Alquist Act, Public Resources Code – Division 15, Chapter 1, Section 25001
	Required before starting construction of the power plant and any related component
	 BEP II to submit SWPPP

	Waste Discharge Requirements (WDR)
	Regional Water Quality Control Board
	Porter-Cologue Water Quality Act of 1967, Water Code Section 13260 et. Seq.
	Required prior to discharge to evaporation ponds.
	BEP II to submit WDRs application.


The RWQCB is responsible for administering water quality permitting for the project.  The two NPDES permits required are:

· RWQCB Construction Activity NPDES Stormwater.

· RWQCB General Industrial NPDES Stormwater Permit.

The Construction and General Industrial Stormwater NPDES permit must be obtained prior to any discharge from BEP II.  The application process will be completed following preparation of the required design documents.  Final permit issuance will hinge upon successful completion of the CEC’s application process and CEQA review.  The NPDES application will consist of U.S. EPA Application Form 1, U.S. EPA Application Form 2E, and appropriate annual fees.  A summary of the anticipated minimum time for the review and approval process is given as follows:

· CRBRWQCB Notification of Completeness 


30 days

· Submit Supplemental Documentation as Requested

45 days

· Final Determination of Completeness 



60 days

· Public Hearing Notice 





90 days

· Tentative Permit Date





120 days

7.13.4.8.1
WDRs

The RWQCB does not prescribe design criteria, and relies upon each applicant to submit its preferred pond design specific to individual project needs and physical setting.  The application, which is presented in Appendix 7.13C, specifies design parameters to demonstrate on-site containment, and may include a combination of containment, monitoring, and bonded assurances.  For example, project design could include minimal pond grading and lining, with substantial peripheral monitoring wells and financial assurance to guarantee funding in the event that containment is not effective.  An alternate design for maximum containment would use high-grade double-walled lining, which would diminish or negating the need for monitoring and financial assurances.  This latter approach, emphasizing high-quality containment, was chosen for BEP II. New WDRs will be obtained for the BEP II evaporation pond. A letter from the RWQCB indicating the application is complete is contained in Appendix 7.13.

A well completion record will be filed with the California Department of Water Resources for each well constructed to serve the Project.
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100 Year Floodplain

Figure 7.13-2a
Regional Groundwater Basins

Figure 7.13-2b
Hydrologic Resources in the Project Vicinity

Figure 7.13-3a
Palo Verde Mesa Basin Boundary

Figure 7.13-3b
Hydrologic Resources in the Project Vicinity
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Regional Geology

Figure 7.13-4b
Geologic Cross-Section Location Map

Figure 7.13-5
Geologic Cross-Section A-A’

Figure 7.13-6
Colorado River Accounting Surface
Figure 7.13-7
Water Levelsin Selected Wells

Figure 7.13-8
Aquifer Test Well Locations

Figure 7.13-9 Drawdown Projections for Combined BEP 

Figure 7.13-10a
Water Balance Diagram for 59

Figure 7.13-10b
Water Balance Diagram for 110
Figure 7.13-11
Drawdown Projections for Combined BEP and BEP II

Figure 7.13-12
Radius of Predicted 5 Foot Drawdown

� Commission Decision 99-AFC-8


� See Blythe Petition for Amendment I-B, dated November 23, 2001.


� Actual consumptive water use is considered by PVID to be higher. Factors contributing to the consumptive use rates are multi-cropping in a year-around growing season, high ET rates corresponding to desert climate, minimal rainfall to offset irrigation demand, and water intensive crops (citrus trees or alfalfa as dominant crops). (Source: Ed Smith, General Manager, and Roger Henning, Senior Engineer, PVID, pers. comm.to Jeff Harvey Greystone, 04/11/02).
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