
C H A P T E R  1 1   
Water Resources 

Chapter 11 evaluates potential impacts of the LBAM Program implementation on water resources. Results of 
the evaluation are provided at the programmatic level. Section 11.1, Environmental Setting, presents an 
overview of the physical properties and environmental settings; and contains federal regulations, state 
regulations, and LORs that are applicable to the Program. Section 11.2, Environmental Impacts and 
Mitigation Measures, presents the following: 

• Environmental concerns and evaluation criteria: A determination of whether the Program alternatives 
would cause any potentially significant impacts to regional hydrologic resources 

• Discussion of methods and assumptions 

• Discussion of potential impacts of the No Program and Program alternatives, and recommendations for 
mitigation, if required, for those impacts 

• Cumulative impacts 

• A summary of estimated environmental impacts to hydrologic resources 

• Monitoring of recommended mitigation measures 

11.1 ENVIRONMENTAL SETTING 

11.1.1 California's Hydrologic and Geomorphic Regions 

The hydrologic resources of California can be divided into regions based on several hydrologic 
characteristics. California Water Plan - Bulletin 160-05, Update 2005 (DWR 2005) divides California into 
10 hydrologic regions. The regions are delineated based upon the state’s major drainage basins. Topographic 
differences across the state, shaped by geologic features and processes, compose the physical boundaries and 
conditions that are the state’s major drainage basins. Each region has distinct precipitation characteristics and 
water bodies that channel or retain runoff.  

Description of surface hydrologic characteristics for the differing hydrologic regions relied on California 
Water Plan - Bulletin 160-05, Update 2005 (DWR 2005). Description of groundwater characteristics for the 
differing hydrologic regions in this analysis relied on California's Groundwater - Bulletin 118, Update 2003 
(DWR 2003). 

Hydrologic regions over the Program Area are the North Coast, Sacramento River, San Francisco Bay, San 
Joaquin River, Tulare Lake, and South Coast regions. The Program Area also overlaps to a very small extent 
with the Colorado River region and to, a slightly greater extent, the North Lahontan Hydrologic Region in the 
east-central portion of the state (Figure 11-1). Essential to the analyses of the potential effects of No Program 
and Program alternatives presented within this document is an accounting of the hydrologic characteristics of 
the potentially affected areas, including erosion potential, timing, and amount of precipitation within different 
regions, and regulatory status of sensitive hydrologic receptors (water bodies, rivers, etc.).  

Geologically speaking, California is composed of separate geomorphic regions. Each region is unique in its 
geologic history and physical characteristics, including climate, topography, and geologic history. The 
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geomorphic provinces pertinent to this study are the Coast Range Geomorphic Province, Great Valley 
Province, Transverse Ranges Province, Peninsular Ranges Province, and Klamath Province. Where the 
hydrologic regions overlap with the geomorphic regions, it is possible to generalize about overlapping factors 
pertinent to this analysis, such as regional susceptibility to surficial erosion of the surface as a potential 
mechanism of transport of insoluble materials to surface water bodies. A brief description of rock type and 
topography of the affected geomorphic provinces follows; these descriptions set the background for a 
discussion of expected susceptibility to erosion within each hydrologic region (DWR 2005). 

11.1.1.1 Coast Ranges Province 

The Coast Ranges Geomorphic Province is a northwest-trending coastal mountain belt, bordered on the west 
by the Pacific Ocean, to the south by the Transverse Ranges, to the east by the Great Valley and Klamath 
Mountains. This province extends to form the Transverse Ranges approximately 1,000 kilometers north to the 
Oregon border. The Coast Ranges developed with the onset and continued transpressional faulting of the San 
Andreas fault system, and the northwest structural trend of this province parallels the San Andreas family of 
faults. This province’s predominant rock types are Franciscan complex rocks and Cenozoic marine rocks. 
This province is geographically divided to the north and south of San Francisco Bay. The northern Coast 
Ranges include the King Range, Yolla Bolly Range, Western Mendocino Range, and Marin Hills. The 
southern Coast Ranges include Mount Diablo, Santa Cruz Mountains, Gabilan Range, Santa Lucia Range, and 
Temblor Range. Mountains of the Coast Ranges typically have steep topography, and range up to 6,000 feet 
in elevation, though 2,000 feet is more common (Harden 2001).  

11.1.1.2 Great Valley Province 

The Great Valley is an asymmetrical basin deepening to the west, containing sedimentary rock of both marine 
and Sierran origin. The Great Valley contains the Great Valley Sequence, a thick (approximately 6- to 8-mile-
deep) deposit of Late Jurassic to Cretaceous sediments shed from the Sierra Nevada volcanic arc and 
deposited along the continental margin into the offshore basin during the late Mesozoic to early Tertiary. 
Fine-grained shale and turbidites of marine origin characterize the central areas of the Central Valley. The 
Great Valley Sequence overlies the Coastal Franciscan assemblage along the western margin and the Sierran 
basement rock along the eastern margin of the Central Valley. Stratigraphy of the Great Valley ranges from 
coarse deltaic deposits on the eastern edge of the basin to finer sediments representing deposition on the basin 
plain to the west, and overlying fan deposits (Bartow and Nilsen 1990). 

11.1.1.3 Transverse Ranges Province 

The Transverse Ranges are an east-west-trending, deeply eroded, steep to very steep mountain range bounded 
to the south by the Santa Monica fault (and the Peninsular Ranges) and to the north by the Santa Ynez fault. 
To the east, the Transverse Ranges are bounded by the Mojave Desert. To the west, they extend to the 
Channel islands. The Transverse Ranges are being actively compressed along a north-south axis, generating 
the rotation and extremely rapid uplift that characterize the range. Uplift of the Transverse Ranges is 
occurring on the order of 5 to 10 millimeters per year. The Transverse Ranges are intersected by the San 
Andreas Fault, where a sharp western bend in the fault produces the compression experienced by the region. 
Rocks in the Transverse Ranges range in age from 1.7 billion year old schist to Pleistocene marine 
fossiliferous rock and Holocene alluvium. The area is crossed by numerous active faults, including blind 
thrusts (Harden 2001). 
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Figure 11-1: Map of Program Area and California Hydrologic Regions
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11.1.1.4 Peninsular Ranges Province 

The Peninsular Ranges Province is one of the southernmost of the geologic provinces in California. The 
Peninsular Ranges extend for approximately 1,200 kilometers along the Baja peninsula to where they are 
bordered on the north by the Transverse Ranges. The Peninsular Ranges are characterized by northwest-
oriented mountain ranges of predominantly Mesozoic granite and plutonic rocks, Mesozoic volcanic rocks, 
and Mesozoic marine sedimentary rocks. Peaks range from 5,000 to 10,000 feet above mean sea level. The 
Peninsular Ranges are bordered to the east by Salton Trough. The majority of the Peninsular Ranges are made 
up of Mesozoic granitic rocks of similar origin to the Sierra Nevada batholith. The granitic rocks of the 
Peninsular Ranges constitute a portion of the chain of volcanically derived, crystallized magma chambers that 
represent the Jurassic to Cretaceous magmatic arc that once existed along the North American west coast. 
West of the granitics are the rocks of Santiago Peak Volcanic Arc, a discontinuous belt of andesitic flows and 
pyroclastic material ranging in age from 130 to 120 million years old. Major faults that intersect the 
Peninsular Ranges are the Newport/Inglewood, Elsinore, San Jacinto, Banning, San Andreas, and Imperial 
faults (Harden 2001). 

11.1.1.5 Klamath Mountains Province 

The Klamath Mountains Province is bounded on the west by the Coast Ranges Province, and to the east and 
south by the Modoc Plateau. The Klamath Mountains are composed predominantly of Paleozoic to Mesozoic 
marine sedimentary rocks and Mesozoic volcanic rocks. The origin of the formations is of accreted oceanic 
rock, decreasing in age from east to west. Geologists have recognized a total of five major terranes (distinct 
bodies of rock separated by faults) in the Klamath Mountains. The rocks of the Klamath Mountains have been 
heavily metamorphosed and are, thus, more resistant to erosion than the Franciscan rocks to the west in the 
Coast Ranges. Metamorphism of the oceanic rocks presumably occurred with accretion of the terranes to the 
continental edge during subduction of an oceanic plate. Elevations in the Klamath Mountains range from 
7,000 to 9,000 feet above mean sea level. The Klamath Mountains are characterized by high peaks and 
continuous ridgelines separated by deep gorges. The rocks of the Klamath Mountains are noted to be similar 
to metamorphic rocks found in the Northern Sierra Nevada Mountain Range. Like the Sierras, the Klamath 
Mountains have been intruded by Mesozoic plutons (Harden 2001).  

11.1.1.6 North Coast Hydrologic Region 

The North Coast Hydrologic Region encompasses the Klamath and Lost river basins, and all basins draining 
into the Pacific Ocean from Oregon state line to the Russian River Basin. The region encompasses the area 
from the Pacific Coastline to the Oregon border from Tomales Bay northward. The dominant feature of the 
region is the Coast Ranges. Topographic relief is steep, and precipitation is generally high relative to the rest 
of the state. Rainfall can range from 10 inches per year on the Modoc Plateau to greater than 100 inches in the 
coastal basins. The region is generally agricultural land concentrated into narrow river valleys and forestland 
(DWR 2005). 

This region encompasses the northern part of the Coast Ranges Geomorphic Provinces as well as the Klamath 
Mountains Province and minor portions of the Modoc Plateau and Cascade Range Provinces. In this geologic 
setting, it would be expected that the highest rates of erosion and rainfall would be found along the coast, in 
the Coast Ranges Province, due to steep topography and the relatively unconsolidated nature of the geologic 
formations in the Coast Ranges as compared to the volcanic and metamorphic formations of the Modoc 
Plateau and Klamath Mountains.  

Surface water use within the North Coast Hydrologic Region is dedicated mostly to maintaining flows within 
rivers at levels that create healthy habitat for anadromous species, followed by diversions for agriculture and 
lastly, urban use. Much of the developed surface water supply on the North Coast comes from the U.S. 
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Bureau of Reclamation’s (USBR) Klamath Project, Humboldt Bay Municipal Water District's Ruth Lake, and 
the USACE’s Russian River Project (DWR 2005). 

The USBR's major water storage facilities are the Upper Klamath Lake, Gerber Reservoir, and Clear Lake. 
The primary use of water from these storage areas is agricultural and in service of local wildlife areas. USBR 
diverts water from Trinity River to the Central Valley for agriculture. Water storage features of this system 
are the Trinity Dam and Lake, Lewiston Dam and Lake, and Whiskeytown Lake. Exports from the Trinity 
River average 825,000 acre-feet annually (DWR 2005). 

The Humboldt Bay Municipal Water District's Ruth Lake functions as a capture and redistribution facility for 
urban use within the Arcata-McKinleyville-Eureka area. Ruth Lake contains up to 48,000 acre-feet of water 
(DWR 2005). 

The USACE water storage facilities within the North Coast Hydrologic Region are Lake Mendocino and 
Lake Sonoma. Sonoma County receives 54,000 acre-feet per year, which is most of the disbursed water from 
these projects (DWR 2005). 

Groundwater in the region occurs to a large extent from shallow wells penetrating sand and gravel beds of 
rivers. Groundwater supplies are limited by river flow and aquifer storage. Infiltration of brackish water into 
wells and drying of wells is a common occurrence, particularly in dry years. Along the inland coastal valleys, 
groundwater has been developed primarily within the Santa Rosa plain. Other major groundwater basins are 
the Klamath River Valley, Shasta Valley, Scott River Valley, and Butte Valley. Primary demand on the 
aquifers in Butte Valley is agricultural, and has historically been 20,000 acre-feet per year. Demand on the 
Klamath River Valley groundwater has been to supplement rivers and lakes in the region to ensure adequate 
supply for threatened and endangered fish. The groundwater is delivered to streams to replace water diverted 
from streams for agriculture elsewhere in the state (DWR 2003). 

11.1.1.7 San Francisco Bay Hydrologic Region 

The San Francisco Bay Hydrologic Region includes basins draining into San Francisco Bay (including San 
Pablo and Suisun bays) the lower portion of the Sacramento River (downstream of Collinsville) and basins 
draining into the Pacific Ocean south of the Russian River. The region includes many of the 13 counties most 
affected by LBAM (San Francisco, Marin, Sonoma, Napa, Solano, San Mateo, Santa Clara, Contra Costa, and 
Alameda and includes part of the Santa Cruz Mountains to the south of the bay). Large portions of the region 
are urbanized, particularly in San Francisco, Contra Costa County, and Alameda counties. Sonoma and Marin 
counties have areas that are urbanized as well as a high percentage of rangeland, agricultural land, and 
forestland. Annual average rainfall ranges from 13 inches in eastern Contra Costa County to 48 inches in 
northern Marin County. Overall average annual rainfall for the region is 31 inches per annum (DWR 2005). 

This region is situated entirely within the Coast Ranges Geomorphic Province. Erosion rates are expected to 
be highest within this region’s northern area, where rainfall is highest over nonurbanized areas.  

The San Francisco Bay Region relies primarily on surface water imported from reservoirs throughout 
northern and central California to maintain approximately 95 percent of the region's water supplies. Some of 
the larger reservoirs serving the region are Lloyd Reservoir (273 thousand acre-feet [taf]), Hetch Hetchy 
Reservoir (341 taf), Camanche Reservoir (417 taf), Parchee Reservoir (198 taf), and Los Vaqueros Reservoir 
(100 taf). These water storage facilities serve San Francisco, Santa Clara and Contra Costa Counties. Overall 
capacity of the largest reservoirs serving the San Francisco Bay Region is 1,873 taf. Despite the large storage 
capacity, increases in population are projected to strain the region’s resources beyond capacity with a 
projected shortfall of water supply of 287 taf per year by 2020. Agreements with Central Valley suppliers are 
expected to make up about 10 percent of the difference (DWR 2005). 
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Groundwater in this region is developed primarily in the Napa-Sonoma, Santa Clara, and Petaluma valleys 
mostly to meet agricultural needs. Groundwater accounts for approximately 5 percent of the region’s water 
supply. Generally, groundwater quality is acceptable for urban and agricultural uses. Impairments where 
noted are related to nitrate concentrations (Petaluma Valley), high total dissolved solids (TDS), iron, and 
boron (Napa, Calistoga), and impacts related to methyl tertiary butyl ether and other hydrocarbon products 
from leaking underground fuel tanks (DWR 2003). 

11.1.1.8 Central Coast Hydrologic Region 

The Central Coast Hydrologic Region encompasses basins that drain to the Pacific from Pescadero Creek to 
Rincon Creek. The region extends from San Mateo County to Santa Barbara County and east across the 
Central Coast Range. The dominant feature of the region is the Central Coast Ranges. Sporadic, moderately 
sized urban areas throughout the region include Santa Cruz, Hollister, Salinas, Monterey, Paso Robles, San 
Luis Obispo, Santa Maria, Santa Barbara, and Goleta. Relief within this region ranges from steep coastal 
mountains to horizontal, uplifted marine terraces. Primary land use is agricultural. Average annual 
precipitation can range from 10 inches per year along the southern valley floors to 50 inches per year on 
northern coastal mountain peaks (DWR 2005). 

The region is primarily situated in the Coast Ranges Geomorphic Province, but also covers a minor portion of 
the Transverse Ranges Geomorphic Province.  

Groundwater is heavily relied upon within the region, accounting for approximately 83 percent of annual 
water use in the region. Aquifers in the region vary in extent and location from small coastal terraces to large 
inland valleys, such as the Salinas Valley and Gilroy-Hollister Valley basins. Typical impairments to 
groundwater quality include seawater intrusion, sodium bicarbonate and calcium sulfate (in marine 
sedimentary rocks), and nitrate (DWR 2003). 

Local surface water is the secondmost relied upon water resource in the Central Coast Region. Surface water 
supplies constitute 318 taf, while groundwater accounts for 1,045 taf. Use exceeds supply by an annual 
214 taf. The major water storage facility in the region is the San Luis Reservoir. USBR projects that import 
surface water to the region consist of Cachuma Reservoir (240 taf), which is connected hydrologically to the 
Santa Ynez River, and Twitchell Reservoir (240 taf). These reservoirs provide water to the Santa Barbara 
area. Santa Margarita Lake (26 taf) supplies urban use water to the city of San Luis Obispo (DWR 2005). 

11.1.1.9 South Coast Hydrologic Region 

The South Coast Hydrologic Region encompasses basins draining to the Pacific Ocean from Rincon Creek to 
the Mexican border. The region contains a combination of broad valleys and coastal plains, and mountains of 
steep topographic relief. Elevations within the mountain ranges of the South Coast Region generally range 
from 5,000 to 8,000 feet above sea level, with a few peaks to 11,000 feet. Average annual rainfall is typically 
from 15 inches per year on the coastal plains to 45 inches per year in the mountains. Most rainfall occurs from 
December through March, as it is usually very dry and warm over the summer months (DWR 2005). 

The region encompasses the Transverse Ranges Geomorphic Province and the Peninsular Ranges 
Geomorphic Province. Erosion rates would be expected to be greatest within the Transverse Ranges, due to 
the relatively weaker nature of the geologic materials, as well as the steep topographic relief and active 
tectonic compression of the region, which further weaken rocks found in the range through fault propagation. 

Groundwater basins underlie approximately 33 percent of this region, which covers most of Los Angeles, 
Ventura, Orange, and San Diego counties. Groundwater has been an important resource in this region for over 
100 years. Demand for groundwater in the region ranges from about 23 to 29 percent of total supply, 
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dependent on annual rainfall. Typical impairments to groundwater quality include volatile organic compounds 
in urbanized areas. Impairment by nitrate concentrations occurs near dairy industry in the Santa Ana River 
Valley. Overall, the groundwater basins in this region are calcium and sodium bicarbonate in character (DWR 
2003). 

Surface water imports to the South Coast Region have been taking place since construction of Los Angeles 
Aqueduct in 1913. As the population has grown in urban areas, water demand has increased. Primary use for 
water is urban, with average urban water use totaling 4,340 taf versus 884 taf combined for agricultural and 
environmental. Surface water constitutes 3,839 taf, with groundwater accounting for 1,177 taf. Surface water 
is imported from outside the region via the Los Angeles Aqueduct, and the Colorado River Aqueduct. Water 
routed through Los Angeles Aqueduct is diverted from Owens Valley and Mono Basin; water routed through 
Colorado River Aqueduct is diverted from the Colorado River. Although the region has many reservoirs, the 
primary purpose of the majority of reservoirs is to serve as storage for water imported via the aqueduct 
system. Some of the larger water supply reservoirs include Casitas, Pyramid, Castaic, Perris, Mathews, El 
Capitan, and Eastside reservoirs (DWR 2005). 

11.1.1.10 Sacramento River Hydrologic Region  

From a regulatory standpoint, the Sacramento River Hydrologic Region along with the Tulare Lake and San 
Joaquin River Hydrologic Regions is one of the hydrologic regions most likely to be impacted by any 
increase in pesticide use considered by the No Project Alternative. The regulatory framework regarding these 
hydrologic regions is discussed in Section 11.1.2, Regulatory Setting.  

This region is composed of the drainage area of the Sacramento River and its tributaries. This region extends 
from the Oregon border, south to the Delta, east to the crest of the Sierra Nevada, and west to the boundary of 
the North Coast and San Francisco Bay hydrologic regions. The region is contained by rivers draining from 
the crests of the Sierra Nevada, the Cascades, and the eastern Coast Ranges into the northern portion of the 
Great Valley. Elevations through the mountainous areas of the region range from 5,000 to 10,000 feet above 
sea level. The valley floor is relatively flat, and ranges from 500 feet above sea level to just below sea level. 
Average annual precipitation can range in the mountainous areas from 40 to 80 inches and from 35 to 
18 inches along the valley floor, with greater rainfall in the north at higher elevations. The primary land use in 
the Sacramento Valley is irrigated agricultural land. Water demand in the region is greater than natural supply 
(DWR 2005). 

This region encompasses large portions of the Great Valley Province (where agriculture and population are 
greatest, and precipitation is lowest), the Cascade Range Province, the Sierra Nevada Province, and the 
Modoc Plateau Province. Erosion rates would be expected to be highest in the foothills regions of the Sierra 
Nevada Province, which are composed primarily of tilted sedimentary and volcanically deposited rocks.  

The groundwater basins underlying the Sacramento Valley are recognized as one of California’s most 
important resources. Groundwater provides approximately 2.5 million acre-feet of water annually from this 
region, which accounts for 31 percent of supply. In total groundwater basins in this region underlie just over 
5 million acres. Only roughly 5 percent of groundwater in the region is impaired; primarily for nitrates, 
volatile organic compounds, and inorganic constituents such as metals. In volcanic areas, hydrogen sulfide 
may be detected in groundwater (DWR 2003). 

Groundwater use accounts for about 30 percent of the regions water supply, with surface water constituting 
the other 70 percent. Major use of surface water in the region is accounted for by agriculture. The region has 
43 major reservoirs with a combined storage capacity of nearly 16 million acre-feet. Approximately half of 
this storage is in Shasta Lake and Lake Oroville. Water supply is delivered by a system of canals networking 
storage facilities together as well as importing water from the North Coast Region. Releases from Folsom 
Reservoir to the American River provide water to the city of Sacramento, Placer County, and East Bay 
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Municipal Utility District. Urban water use in the region accounts for 766 taf, agricultural makes up over 
8,000 taf, and releases to rivers for environmental reasons accounts for nearly 6,000 taf. Of a total of 14,664 
taf for all uses, surface water accounts for 11,881 taf (DWR 2005). 

11.1.1.11 San Joaquin River Hydrologic Region 

The San Joaquin River Hydrologic Region is the extension southwards of the Sacramento River Hydrologic 
Region, and is similarly bordered to the east by the crest of the Sierra Nevada, and to the west by the crest of 
the Coast Ranges. This region extends to the San Joaquin River watershed to the south near Fresno. The 
region is generally flat and low lying in the valley floor. Elevations along the crests of the surrounding 
mountains range from 5,000 feet above sea level in the coastal ranges to 10,000 feet above sea level along the 
crest of the Sierra Nevada. The majority of the area is contained in the valley, where average annual 
precipitation ranges from about 9 to 17 inches. The primary land use in the San Joaquin River Hydrologic 
Region consists of agriculture. The greatest populations in the region are the cities of Lodi, Stockton, Tracy, 
Modesto, Turlock, Merced, and portions of Sacramento (DWR 2005). 

The San Joaquin River Region bears many similarities to the northern Sacramento River Hydrologic Region. 
It encompasses large portions of the Great Valley Province and Sierra Nevada. Erosion rates would be 
expected to be highest in the foothills regions of the Sierra Nevada Province, which are composed primarily 
of tilted sedimentary and volcanically deposited rocks.  

With a relatively small population, water use within this region is primarily dedicated to agriculture. Surface 
water supplies constitute approximately 80 percent of water available to the region, with the remaining 
20 percent made up for in groundwater supply. Average agricultural water demand is approximately 7,000 taf, 
followed by environmental use at 3,400 taf. Urban water use accounts for a scant 574 taf. Much of the surface 
water supplies are conveyed from Sierra Nevada reservoirs, or from diversions from the Delta. Major Sierra 
Nevada rivers that drain to the valley are the Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolomne, 
Merced, Chowchilla, Fresno, and San Joaquin rivers. Major reservoirs in the region include Millerton Lake 
(512 taf), Eastman Lake (150 taf), New Hogan (317 taf), and New Melones reservoirs (2.4 million acre-feet). 

Groundwater basins within the region cover approximately 5,800 square miles of the region. The major basins 
are the San Joaquin Valley, Yosemite Valley, and Los Banos Creek Valley groundwater basins. Groundwater 
use within the region accounts for roughly 30 percent of water consumption in the region. Wells in the valley 
can yield up to 5,000 gallons per minute. Groundwater quality is generally acceptable for agricultural and 
urban use. Local impairments include TDS, nitrate, boron, chloride, and organic compounds. Agricultural 
pesticides have been detected in shallow groundwater, primarily along the eastern side of the valley in soils of 
relatively high permeability (DWR 2003). 

11.1.1.12 Tulare Lake Hydrologic Region 

The Tulare Lake Hydrologic Region is the southernmost expansion covering the Central Valley of California, 
extending south to the Transverse Ranges, east to the Sierran crest, and west to the crest of the Coast Ranges. 
Precipitation into the region drains from the Kings, Kaweah, Tule, and Kern river basins. The region has 
several large reservoirs for storage and conveyance of water. The major land use in the area is agricultural. 
Cities with sizeable populations in the region include Fresno, Bakersfield, Visalia, Hanford, Clovis, and 
Tulare. Average annual precipitation in the region ranges from 6 to 11 inches in the valley (DWR 2005). 

The Tulare Lake Hydrologic Region, as a continuation of the Central Valley, has many of the same 
characteristics as the Sacramento River and San Joaquin River Hydrologic Regions. It encompasses the Great 
Valley and Sierra Nevada Geomorphic Provinces.  
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Groundwater accounts for 35 percent of water supply to the Tulare Lake Region. Surface water accounts for 
the remaining 65 percent of supply. Primary use for water in the region is agricultural, accounting for nearly 
11,000 taf per year. Combined uses of urban and environmental water account for 2,362 taf per year. The 
major surface water supply to the region is Friant-Kern Canal, which conveys water to 24 separate water 
districts or contractors in the region. Surface water is also imported via California Aqueduct (DWR 2005). 

The San Joaquin Valley basin extends into this region. In total, 12 groundwater basins are within the region 
covering a total of over 8,000 square miles of the region. Groundwater use within the region accounts for 
roughly 41 percent of water consumption in the region. Wells yield up to 4,000 gallons per minute in the San 
Joaquin Valley. Local impairments include high TDS, nitrate, arsenic, and pesticides and herbicides. 
Agricultural pesticides have been detected in shallow groundwater, primarily along the eastern side of the 
valley in soils of relatively high permeability (DWR 2003). 

11.1.1.13 North Lahontan Hydrologic Region 

To a very small extent the Program Area overlaps the North Lahontan Hydrologic Region. The Program Area 
interfingers both the Lassen Group and Alpine Group planning areas, which consist of Modoc and Lassen 
counties and Sierra, Nevada, Placer, Alpine, and El Dorado counties, respectively. Elevations range from 
4,000 to 7,000 feet above sea level. The Program Area overlaps the Modoc Plateau Geomorphic Province in 
the Lassen Group planning area and overlaps the Sierra Nevada Geomorphic Province in the Alpine Group 
planning area. Both of these overlapping provinces are at high elevation, and cover regions composed of 
geologic material that is moderately to highly resistant to erosion (basaltic and granitic rocks) (DWR 2005). 

Groundwater use within the region accounts for roughly 28 percent of water consumption in the region. Most 
groundwater is extracted for agricultural use, followed by urban and wildlife, respectively. Groundwater 
basins in the region cover over 1,600 square miles. Groundwater occurs in both alluvial and fractured 
volcanic rock aquifers; due to the nature of the underlying geology a reliable estimate of groundwater volume 
is not available. Groundwater quality ranges from excellent to poor, dependent upon location. Impairments 
include TDS, nitrate, fluoride, arsenic, and boron, with decreasing quality near the centers of the basins. 
Widespread use of septic systems and a growing population increase the likelihood of impacts to groundwater 
quality, particularly in areas of fractured hard-rock aquifers (DWR 2003). 

Major water use in the region is split between agricultural and environmental uses. Total water supply is met 
without importation of water from outside the region. Due to the region’s elevation and topography, runoff is 
minimal and decreases after high-elevation snowpack has dissipated. Major reservoirs in the region include 
Tahoe, Donner, Martis Creek, Prosser Creek, Independence, Stampede and Boca reservoirs, for a total of 
1089.4 taf. No major changes in demand are foreseen in the region in the near future. The major river in the 
region is the Truckee River, which supplies water to the Truckee River Basin (DWR 2005). 

11.1.2 Regulatory Setting 

The Program includes components under the jurisdiction of federal, state, and local agencies. Applicable 
regulations are summarized below and include aspects related to both surface water and groundwater. The 
primary focus of this regulatory summary is the water quality aspects related to the Program and No Program 
alternatives. Because the Program will not cause changes to natural precipitation patterns, runoff, or 
groundwater infiltration, changes to water quantity are not anticipated. 
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11.1.2.1 Federal 

Federal Clean Water Act (33 United States Code § 1251 et seq.) 

The USEPA is the federal agency responsible for water quality management and administers the federal 
Water Pollution Control Act Amendments of 1972 and 1987, collectively known as the Clean Water Act 
(CWA). The CWA establishes the principal federal statutes for water quality protection. It was established 
with the intent “to restore and maintain the chemical, physical, and biological integrity of the nation’s water, 
to achieve a level of water quality which provides for recreation in and on the water, and for the propagation 
of fish and wildlife.” Several key CWA sections guide the regulation of water pollution in the U.S.: 

• Section 208, Water Quality Control Plans. This section requires the preparation of local water quality 
control plans throughout the nation. Each water quality control plan covers a defined drainage area. The 
primary goal of each water quality control plan is to attain water quality standards established by the 
CWA and the state governments within the defined area of coverage. Minimum content requirements, 
preparation procedures, time constraints, and federal grant funding criteria pertaining to the water quality 
control plans are established in Section 208. The USEPA has delegated preparation of the water quality 
control plans to the individual states. 

• Section 401, Water Quality Certifications. This CWA section requires that, prior to the issuance of a 
federal license or permit for an activity or activities that may result in a discharge of pollutants into 
navigable waters (see Section 404 discussion, below), the permit applicant must obtain a certification 
from the state in which the discharge would originate. A state certification indicates that the proposed 
activity or activities would not result in a violation of applicable water quality standards established by 
federal or state law, or that no water quality standards apply to the proposed activity. 

• Section 402, NPDES. The National Pollutant Discharge Elimination System (NPDES) requires permits 
for pollution discharges into water bodies such that the permitted discharge does not cause a violation of 
federal and state water quality standards. NPDES permits define quantitative and/or qualitative pollution 
limitations for the permitted source, and control measures that must be implemented to achieve the 
pollution limitations. Pollution control measures are often referred to as Best Management Practices.  

• Section 404, Discharge of Dredge and Fill Material. Section 404 assigns the USACE, with permitting 
authority for proposed discharges of dredged and fill material into waters of the U.S., defined as 
“…waters which are currently used, or were used in the past, or may be susceptible to use in interstate or 
foreign commerce, including all waters which are subject to the ebb and flow of the tide; territorial seas 
and tributaries to such waters.” The USACE typically considers all natural drainages with defined beds 
and banks to be waters of the U.S. Section 404 establishes procedures by which the permitting agency is 
to review, condition, approve, and deny permit requests. Per the regulations, permitting agencies are 
responsible to conduct public noticing and provide the opportunity for public hearings during the review 
of each permit request. This responsibility includes informing the USFWS and/or National Marine 
Fisheries Service (NMFS) of each permit request. Consultation with the USFWS and/or NMFS is 
required for proposed discharges that could affect species protected by the federal Endangered Species 
Act. Measures that are required by the USFWS and/or NMFS to minimize impacts to federally protected 
species must be included as conditions of the permit. 

California Toxics Rule 

The USEPA has developed water quality criteria for priority toxic pollutants and other provisions for water 
quality standards to be applied to inland surface waters, enclosed bays, and estuaries in California. This rule 
was developed to address a gap in California’s water quality standards that was created when the state’s water 
quality control plans containing water quality criteria for priority toxic pollutants were overturned in 1994. 
The established numerical standards were deemed necessary to protect human health and the environment. 
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The rule includes ambient aquatic life criteria for 23 priority toxic pollutants, ambient human health criteria 
for 57 priority toxics, and a compliance schedule. 

Safe Drinking Water Act of 1974 

With the passage of the federal Safe Drinking Water Act of 1974, the USEPA established and enforced 
mandatory nationwide minimum standards. California adopted its own Safe Drinking Water Act in 1976 that 
gave California Department of Health Services (DHS) the responsibility for the administration of the federal 
Safe Drinking Water Act in California. Under this program, the USEPA has delegated primary responsibility 
for setting and enforcing drinking water standards to the DHS. DHS has two approaches to standards for 
drinking water quality. The first approach is to safeguard public welfare by limiting the level of specific 
contaminants that can impact public health. These limits are identified as Primary Maximum Contaminant 
Levels (MCLs) and are specific concentrations that cannot be exceeded for a given constituent.  

MCLs do not exist for compounds associated with the Program or No Program alternatives. 

Rivers and Harbors Act 

The Rivers and Harbors Act (RHA) of 1899 prohibits the unauthorized alteration or obstruction of any 
navigable waters of the U.S. As defined by the RHA, navigable waters include all waters that are:  

• Historically, presently, or potentially used for interstate or foreign commerce 

• Subject to the ebb and flow of tides 

Regulations implementing RHA Section 10 are coordinated with regulations implementing CWA 
Section 404. The RHA specifically regulates: 

• Construction of structures in, under, or over navigable waters 

• Deposition or excavation of material in navigable waters 

• All work affecting the location, condition, course, or capacity of navigable waters 

The USACE administers the RHA. If a proposed activity falls under the authority of RHA Section 10 and 
CWA Section 404, the USACE processes and issues a single permit. For activities regulated only under RHA 
Section 10, such as installation of a structure not requiring fill, permit conditions may be added to protect 
water quality during construction. The San Joaquin River is considered a navigable water between the mouth 
of the river and Sycamore Road (a point about 7 miles downstream of U.S. Highway 99 near Fresno). 

Program activities are not anticipated to affect any facilities that would be regulated under the RHA. 

11.1.2.2 State 

Porter-Cologne Act 

The Porter-Cologne Act (California Water Code Section 13000) is the principal law governing water quality 
regulation in California. It establishes a comprehensive program to protect water quality and the beneficial 
uses of water. The Porter-Cologne Act applies to surface waters, wetlands, and groundwater, and to both point 
and nonpoint sources of pollution. Pursuant to the Porter-Cologne Act, it is the policy of the State of 
California that:  

• The quality of all the waters of the state shall be protected.  
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• All activities and factors affecting the quality of water shall be regulated to attain the highest water 
quality within reason.  

• The state must be prepared to exercise its full power and jurisdiction to protect the quality of water in the 
state from degradation. 

Pursuant to the Porter-Cologne Act, the responsibility for protection of water quality in California rests with 
the State Water Resources Control Board (SWRCB). The SWRCB administers federal and state water quality 
regulations for California’s ocean waters and also oversees and funds the state’s nine Regional Water Quality 
Control Boards (RWQCBs). The RWQCBs prepare water quality control plans, establish water quality 
objectives, and carry out federal and state water quality regulations and permitting duties for inland water 
bodies, enclosed bays, and estuaries within their respective regions. The Porter-Cologne Act gives the 
SWRCB and RWQCBs broad powers to protect water quality by regulating waste discharge to water and land 
and by requiring cleanup of hazardous wastes. 

State Antidegradation Policy 

The SWRCB adopted the Statement of Policy with Respect to Maintaining High Quality Water in California 
(Resolution No. 68-16) on October 28, 1968. This policy is generally referred to as the “Antidegradation 
Policy” and it protects surface water and groundwater where existing water quality is higher than the 
standards set by the Basin Plan to protect beneficial use of the waters. Under the Antidegradation Policy, any 
action that can adversely affect water quality in surface water or groundwater: 

• Must be consistent with the maximum benefit to the people of the state. 

• Must not unreasonably affect present and anticipated beneficial use of such water. 

• Must not result in water quality less than that prescribed in water quality plans and policies. 

Safe Drinking Water Act 1976 

California adopted its own Safe Drinking Water Act in 1976 that gave the DHS the responsibility for the 
administration of the federal Safe Drinking Water Act in California. The first approach is to safeguard public 
welfare by limiting the level of specific contaminants that can impact public health. These limits are identified 
as Primary MCLs and are specific concentrations that cannot be exceeded for a given constituent. The second 
approach is a treatment technique that is based on distribution system sampling in comparison to an action 
level. If the action level is exceeded in more than 10 percent of the samples, then additional treatment is 
required of the water supplier. Currently, treatment technique limits apply only to copper and lead. DHS also 
has established Secondary MCLs that regulate constituents that affect water quality aesthetics (such as taste, 
odor, or color). Generally, DHS uses the Secondary MCLs as guidelines.  

Section 401 Water Quality Certification 

CWA Section 401 certification is required for any permit or license issued by a federal agency for any activity 
that may result in a discharge into waters of the state to ensure that a proposed project will not violate state 
water quality standards. This water quality certification is part of the 1974 CWA, which allows each state to 
have input into projects that may affect its waters (USEPA 2009d). 

Water Quality Control Plan 

The Water Quality Control Plans of all nine of the RWQCBs and the California Ocean Plan (prepared and 
implemented by the SWRCB) collectively constitute the State Water Quality Control Plan. According to the 
requirements of the CWA and the California Porter-Cologne Act, each Water Quality Control Plan has been 
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designed to support the intentions of the CWA and the Porter-Cologne Act by (1) characterizing watersheds 
within region, (2) identifying beneficial uses that exist or have the potential to exist in each water body, 
(3) establishing water quality objectives for each water body to protect beneficial uses or allow their 
restoration, and (4) providing an implementation program that achieves water quality objectives. 
Implementation program measures include monitoring, permitting, and enforcement activities.  

Of the nine RWQCBs in the state, the Los Angeles and Central Valley RWQCBs address the loading of 
pesticides into water bodies as part of their Water Quality Control Plan. Regulations from the RWQCBs that 
are related to Program alternatives are listed below.  

LOS ANGELES REGIONAL WATER QUALITY CONTROL BOARD 
The Los Angeles RWQCB has water quality objectives and policies relating to wastewater, trash, chloride, 
bacteria, nitrogen, metals, and organochlorine pesticides. Los Angeles RWQCB policies regarding pesticides 
cover aldrin, chlordane, dacthal, dichlorodiphenyldicloroethane (DDD), dichlorodiphenyldicloroethelyene 
(DDE), dichlorodiphenyltrichloroethane (DDT), dieldrin, endosulfan I, endosulfan II, endrin, 
hexachlorocyclohexane (alpha, beta, delta, and gamma BHC), heptachlor, heptachlor epoxide, 
polychlorinated biphenyls, and toxaphene. The policies do not, however, specify water quality objectives for 
compounds that are contemplated as part of this Program, including chlorpyrifos, spinosad, lambda-
cyhalothrin, Btk, or permethrin. 

CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL BOARD R5-2006-0061 
In 2008, the Central Valley RWQCB published A Compilation of Water Quality Goals, which identified 
water quality limits and goals for an extensive suite of constituents and parameters. In this document, water 
quality criteria are identified for program chemicals chlorpyrifos and permethrin, as summarized in 
Table 11-1.  

Table 11-1 Central Valley Water Quality Control Board Goals for No Program Chemicals* 

Freshwater Organisms Saltwater Organisms 

Chemical 4-Day Average 
Max Concentration 
(1-Hour average) 4-Day Average 

Max Concentration 
(1-Hour average) 

Chlorpyrifos 0.014/0.041 ppb 0.02/0.083 ppb 0.09/0.0058 ppb 0.02/0.011 ppb 

Permethrin   0.03 ppb   0.001 ppb 

*No goals are specified for lambda-cyhalothrin by the Central Valley RWQCB. 

ppb = part per billion 

 

State Water Quality Data Summary 

Pesticides identified under the No Program Alternative include chlorpyrifos and permethrin, a pyrethroid-
based pesticide. Statewide surface water testing identified pesticides in surface waters in the various 
hydrologic regions across the state. Based upon a review of water quality data available through the California 
Environmental Protection Agency’s Surface Water Ambient Monitoring Program (SWAMP) water quality 
assessment database, sediment quality benchmarks for pyrethroid concentrations were being developed. The 
following is a summary of SWAMP findings regarding chemicals considered in the No Program Alternative: 

• Pyrethroids were detected in the San Francisco Bay Hydrologic Region in various East Bay creeks and 
watersheds in concentrations ranging from 2 to 35 µg/L.  
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• Within the Lower Sacramento River watershed, permethrin was detected bound in sediments at 
concentrations up to 112 parts per billion. Cited studies in the report give a frequency figure of up to 
75 percent of samples testing positive for permethrin in the upper Main Canal.  

• Low levels of (unidentified) pesticide residue were detected in fish tissue in the Central Coast Hydrologic 
Region. No exceedances of criteria were noted; however, it was also noted that criteria for many 
pesticides were not established at the time of the survey. 

• Chlorpyrifos was detected in concentrations of 0.57 to 0.008 parts per billion in the Sacramento basin 
(Merced River, Sacramento Slough).  

• Although the Los Angeles area is heavily urbanized, pesticides in the Los Angeles watershed consisted 
mainly of residual DDT and DDE. Chlorpyrifos was detected at Lake Machado, up to 5 µg/kg. Streams 
sampled by SWAMP in the San Gabriel River Regional Monitoring Program had listed only intermittent 
detection of diazinon in Coyote Creek. 

• Of the available reports in Tulare Lake Hydrologic Region, pesticides were either not tested for or not 
reported in the Fresno River watershed or in the Tulare Lake Basin annual reports. 

• Of the water bodies tested in the North Lahontan Hydrologic Region, only samples from the Amargosa 
River had a detectable amount of the pesticide triclopyr; however, only 2 of 10 hydrologic units were 
sampled for pesticides, due to budgetary limitations. 

11.1.2.3 Local 

A compilation of local ordinances and regulations for selected counties within the immediate Program Area is 
provided in Table 11-2. The counties located in the immediate Program Area include the following 
13 counties where LBAM infestations presently occur (February 2009): Alameda, Contra Costa, Marin, 
Monterey, Napa, Santa Barbara, San Benito, Santa Clara, Santa Cruz, San Francisco, San Mateo, Solano, and 
Sonoma.  

Table 11-2 Summary of County General Plan Pesticide Policies 

County Name of Code/Plan Ordinance Title, Chapter and Section 

Contra Costa Contra Costa County General Plan Conservation Element, Chapter 8, 8-22 

Marin Marin Countywide Plan Natural Systems and Agriculture Element, Policy WR-2.1, WR-2.j, OS-1.c 

Monterey Monterey County Plan Agriculture Element, AG-1.2a, c 

Napa Napa County General Plan Conservation Element, Chapter 10, Policy CON-2e, policy CON-2f 

San Benito San Benito County General Plan N/A (being updated) 

Santa Clara Santa Clara County General Plan Resource Conservation, R-RC 14, R-RC 32 

Santa Cruz Santa Cruz County General Plan Chapter 5, 5.13.26, Objective 5.13.34 Program e, 5.14.11 Program g, 5.18.10 Program C 

San Mateo San Mateo General Plan Man Made Hazards 16-59, 16-64 

Solano Solano County General Plan Health and Safety Element, HS.I-58 

Sonoma Sonoma County General Plan Land Use Element, Policy LU-11d, Public Safety Element, Policy PS-4n, Policy PS-4o 

   

Representative local ordinances and regulations from municipalities within the immediate Program Area and 
counties within the potential extended Program Area are also provided. For counties that do not have specific 
regulations, a reference is provided for water quality elements within a county’s general plan or defer to 
state/federal law.  
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Counties and cities cited are provided in Table 11-2. The reference section provides all links current as of 
February 2009. As noted in Section 4.1.2.3, California state law preempts local regulation and restriction of 
pesticide use. These restrictions do not apply to pesticide use by the CDFA to control invasive species. 

11.2 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
The water resource impacts evaluation is provided below. The evaluation qualitatively and quantitatively 
compares the Program’s potential water resource impacts to the significance criteria presented in 
Section 11.2.1, Evaluation Concerns and Criteria. Significant impacts are summarized for each alternative 
where one or more potential impacts were identified.  

11.2.1 Evaluation Concerns and Criteria 

Impacts are considered significant if the Program actions cause concentrations of Program compounds in 
receiving water bodies (surface water or groundwater) to exceed established water quality limits or other 
applicable water quality standards or promulgated regulations on the local, state, or federal level. Increased 
concentrations of chemicals associated with Program activities within the Program Area would be related to 
the application of Program or No Program materials in the Program Area.  

As discussed previously in this PEIR, the Program is temporary in nature and the Program Area is distributed 
across most of the state rather than in a single particular location. The effects on water resources are largely 
attributable to the post-application movement of those compounds identified for use under both the No 
Program and Program alternatives to surface water and/or groundwater. The primary conveyance mode by 
which this movement could occur is by entrainment and aqueous transport as a result of precipitation and 
runoff.  

Concerns raised during public scoping were related to the following:  

• Impacts of drift from aerial spay on water bodies 

• Impacts of entrainment of Program chemicals into potable water supply 

• Impacts of Program chemicals on the watershed from aerial and ground applications 

• Need for definition of drinking supply watershed boundaries where water supplies could be impacted 

• Potential water quality degradation associated with failing to eradicate LBAM in California 

• Consideration of environmental monitoring program to provide data for a detailed fate and transport study 
on potable water supply 

• Consideration of providing a notification procedure for water utilities drawing from affected water 
supplies 

This water resource analysis addresses potential impacts to groundwater and surface water quality and 
groundwater recharge. There is no large scale use of water supplies by No Program or Program alternatives, 
so the potential for an impact to water supply would result from any impact to water quality. Additional 
discussion of the potential for the pesticides to result in exceedance of federal or state agency surface water 
quality standards or objectives is contained in Section 12.2, Ecological Health, impacts analysis. 
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11.2.1.1 Thresholds of Significance 

Applicable regulatory and planning standards discussed above can be used to determine appropriate 
thresholds of significance for this water resource analysis.  

The Program activities are evaluated in accordance with the Hydrology and Water Quality section of 
Appendix G of the CEQA Environmental Checklist. Several of the topic areas represented by the questions 
from the checklist are not affected by the Program activities, as follows: 

• Would the Program substantially deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of pre-existing nearby wells would drop to a level 
which would not support existing land uses or planned uses for which permits have been granted)? 

− No, Program activities would not impact groundwater supplies or groundwater recharge. 

• Would the Program substantially alter the existing drainage pattern of the site or area, including through 
the alteration of the course of a stream or river, in a manner which would result in substantial erosion or 
siltation on- or off site?  

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

• Would the Program substantially alter the existing drainage pattern of the site or area, including through 
the alteration of the course of a stream or river, or substantially increase the rate or amount of surface 
runoff in a manner which would result in flooding on- or off site? 

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

• Would the Program place housing within a 100-year flood hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map?  

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

• Would the Program place within a 100-year flood hazard area structures which would impede or redirect 
flood flows?  

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

• Would the Program expose people or structures to a significant risk of loss, injury or death involving 
flooding, including flooding as a result of the failure of a levee or dam?  

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

• Would the Program lead to inundation by seiche, tsunami, or mudflow?  

− No, Program activities would not change or alter drainage amount, timing, or patterns.  

Topic areas that may be impacted by the LBAM Program include the following: 

• Would the Program create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of polluted runoff?  

• Would the Program otherwise substantially degrade water quality? 

For the evaluation of these topic areas, impacts from Program activities on the water quality of surface water 
or groundwater would be considered potentially significant if the Program implementation or activities could 
cause chemical concentrations to exceed the following criteria: 

JULY 2009 CH 11_Water Resources.doc   11-17 



LIGHT BROWN APPLE MOTH ERADICATION PROGRAM   
DRAFT PEIR  

• Any discharge to the surface water or groundwater that exceeds the Basin Plan objective 

• Any discharge to the surface water or groundwater that exceeds the MCLs 

• Any discharge to surface water or groundwater that exceeds the California Toxics Rule Criteria 
Maximum Concentrations for human health or for aquatic life 

• Any discharge to surface water or groundwater that exceeds ambient concentrations 

11.2.2 Evaluation Methods and Assumptions 

The methodology and assumptions of this water resources impact evaluation for the Program alternatives are 
provided below. 

11.2.2.1 Methodology 

The methodology used to prepare this programmatic impact analysis section is as follows: 

• Obtain source-specific data for Program-specific chemical constituents. 

• Evaluate Ecological Risk Assessment (Appendix F) and Exposure Assessment sections related to the 
Program. 

• Compare water quality conditions associated with No Program and Program alternatives against threshold 
criteria. 

• Identify water resource impacts and mitigation measures for Program activities that exceed water quality 
thresholds.  

11.2.2.2 Assumptions 

The following assumptions were used in the assessment of potential water resource impacts from the Program 
alternatives: 

• Site-specific evaluation of water quality impacts are beyond the scope of this programmatic evaluation. 

• The programmatic evaluation is based on the current proposed eradication methods and is subject to 
change based on the results of initial treatment. 

• Existing baseline ambient water quality data related to Program chemicals are very limited for most areas. 

• Sensitive receptors related to water quality considerations of the Program Area are not relevant. 

• Site-specific water quality evaluations are not conducted. 

• Mitigation measures for specific locations within the Program Area are not provided. 

11.2.3 No Program Alternative 

The No Program Alternative would continue to expand quarantine, detection, and inspection activities 
without the application of the pheromone or any other insecticides on an areawide basis by the USDA or 
CDFA. Details of the No Program Alternative are provided in Section 2.3.1. 
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11.2.3.1 Increase in Pesticide Application 

It is expected that the No Program Alternative would involve hydraulic spraying by individual growers in 
agricultural areas and at nurseries. Although application over water bodies is not intended, spray drift is not 
uncommon. Additionally, rainfall events shortly following an individual’s application activity could wash the 
compound into an adjacent water body. Although dilution and sediment partitioning would reduce 
concentrations of applied compounds and would reduce concentrations compared to original application 
concentration, uncertainty of the individual’s conformance with the compound’s application guidelines as 
indicated on the product label could result in excess concentrations being applied. This uncertainty results in a 
considerable range of both initial concentration and subsequent concentration of the compound in runoff 
water from a post-application rainfall event or at a location in the soil column. Additionally, if the LBAM is 
not eradicated throughout California, a likely response by individuals to the recurring presence of LBAM in 
their respective areas would lead to repeated applications over several years. These applications would 
correspond to even more total pesticide application statewide and associated increased likelihood of impacts 
to water resources. 

11.2.3.2 Chlorpyrifos 

Chlorpyrifos is a widely used, commercially available pesticide. Under the No Program Alternative, it is 
anticipated that chlorpyrifos would be utilized by individual growers, landowners, nurseries, and others. 
Based upon analyses provided in Appendix F, Ecological Risk Assessment, chlorpyrifos is very highly toxic 
to freshwater fish, aquatic invertebrates, and estuarine and marine organisms. Application of concentrations as 
low as 0.01 pound (4.5 grams) of active ingredient per acre may cause fish and aquatic invertebrate deaths.  

Although not commonly detected in many of California’s water bodies, chlorpyrifos has been used to such an 
extent in the Central Valley, that it is commonly detected in many streams, rivers, and other water bodies in 
that area. The Central Valley RWQCB has identified many of these water bodies as “impaired” under CWA 
Section 303d. A map illustrating the location of these impaired water bodies is provided as Figure 11-2. 

As indicated in Table F2-2, Appendix F, anticipated application rates of chlorpyrifos range from 25 to 
437 grams (0.05 to 1.0 pound) of active ingredient per acre. If a rainfall event of a magnitude from 0.1 to 
1 inch occurred within several days of application, undiluted runoff concentrations of 0.02 to 42.5 mg/L could 
result. Although the chlorpyrifos would likely be diluted and partially adsorbed onto soil, this concentration 
would still be several orders of magnitude larger than the Central Valley RWQCB goals as indicated in 
Table 11-1. Impacts to surface water quality and supply would be potentially significant. 

Because chlorpyrifos has a strong tendency to adsorb onto soil, it is not likely to contaminate groundwater 
(National Pesticide Information Center 1999; Vogue et al. 1994). Impacts to groundwater quality and 
supply would be less than significant.  

11.2.3.3 Permethrin 

As discussed above, the No Program Alternative assumes the occurrence of pesticide spraying using 
compounds containing permethrin by individual growers in agricultural areas and at nurseries. Application 
rates are predicted to range from 23 to 182 grams per acre (Table F2-3, Appendix F). No federal or state 
regulatory standards are published for permethrin.  

If a rainfall event of a magnitude from 0.1 to 1 inch occurred within several days of application, undiluted 
runoff concentrations of 0.22 to 17.7 mg/L would result. Although the permethrin would likely be diluted and 
partially adsorbed onto soil, this concentration would still be several orders of magnitude larger than the 
Central Valley RWQCB goals as indicated in Table 11-1. Impacts to surface water quality and supply 
would be potentially significant.  
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Because permethrin has a strong tendency to adsorb onto soil and has low water solubility, it is not likely to 
contaminate groundwater (Extension Toxicology Network 1996; National Pesticide Information Center 2009; 
Imgrund 2003). Impacts to groundwater resources would be less than significant. 

11.2.3.4 Lambda-Cyhalothrin 

As discussed above, the No Program Alternative would involve hydraulic spraying using compounds 
containing lambda-cyhalothrin by individual growers in agricultural areas and at nurseries. Application rate is 
expected to be 18 grams per acre (Table F2-2). No federal or state regulatory standards are published for 
lambda-cyhalothrin.  

If a rainfall event of a magnitude from 0.1 to 1 inch occurred within several days of application, undiluted 
runoff concentrations of 0.18 to 1.75 mg/L would result. Although the lambda-cyhalothrin would likely be 
diluted and partially adsorbed onto soil, this concentration would still be several orders of magnitude larger 
than the toxicity levels to fish and aquatic organisms represented by the 96-hour LC50 of between 0.016 to 
70 µg/L (see Appendix F). Impacts to surface water quality and supply would be potentially significant.  

Because lambda-cyhalothrin has an extremely low solubility and has a high binding affinity to soil, it is likely 
to be relatively immobile in soils and sediments and, therefore, is not likely to contaminate groundwater (He 
et al. 2008; National Pesticide Information Center 2001; Vogue et al. 1994). Impacts to groundwater 
resources would be less than significant.  

11.2.4 Mating Disruption (Alternative MD) 

The LBAM pheromone would be used to disrupt the moth’s mating activities. The three Alternative MD 
methodologies under consideration include twist ties (MD-1), ground application of pheromones (MD-2), and 
aerial application of pheromones (MD-3). The water resources evaluation for these methodologies is 
summarized in Table 11-3. 

Table 11-3 Alternative MD Methodologies 

Feature Alternative MD-1 Alternative MD-2 Alternative MD-3 

Description Use of twist ties for small isolated 
regions that exist more than 5 miles 
from a general infestation.  

Use of ground-based pheromone 
mating disruptors in thick matrix 
form for trees, shrubs, and 
backyards in infested regions. 

Use of aerial-released pheromone 
mating disruptors in undeveloped 
regions with LBAM populations. A 
1.5-mile radius from LBAM 
detection in region would be 
sprayed.  

Eradication Delivery Methodology Twist tie  Ground application Aerial application, with 300- to 
500-foot above-ground-level 
release height 

Application Equipment Manual Labor Meter Gun / Truck- Mounted Spray 
/ Dollop 

Beechcraft A90 King Air Airplane 

Predicted or Water Quality Effect  No Impact No Impact No Impact 

Radius of Treatment  200 meters 200 meters 16.72 meters* 

Maximum Coverage 3 acres/day, (8 hours) 3 acres/day (8 hours) 3 acres/day (8 hours) 

Number of Treatments for Eradication Goal 3 3 3 

SPLAT: 60 days SPLAT: 30 days Intervening Period between Treatments 3–6 months 

Hercon: 30 days Hercon: 30 days 

* For aerial application the radius of treatment is considered to be the swath width of a King Air A90 flight line. The swath width is calculated as 1.2 times the wing span. Total treatment 
for one LBAM detection is a 1.5-mile radius. 
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Figure 11-2: Map of a Portion of the Program Area Illustrating 303(d)-Listed Water Bodies
that are Impaired for Chlorpyrifos and Pyrethroids
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11.2.4.1 Twist Ties (Alternative MD-1) 

Plastic ties infused with LBAM pheromone would be used in small isolated infestations (at least 5 miles from 
a regulated area or separated from a regulated area by a physical barrier, such as a largely uninhabited area or 
mountain range). Twist ties would be used as a stand-alone treatment or in conjunction with larval treatments 
of Btk or spinosad.  

Impact to Water Resources 

Twist ties used for mating disruption would be placed by hand by workers on foot. Employment of this 
application method will not allow for issues related to overspray or misapplication. Following emplacement, 
the potential for twist-tie compounds to enter water supplies would be extremely low because the plastic 
material is individually applied to shrubs and trees, and it is insoluble in water (Appendix F). 

Because no chemical compounds are anticipated to enter water as a result of this application method, no 
impact would occur to surface water or groundwater associated with Alternative MD-1. 

Impact WR-1: No impacts to water resources would occur from use of twist ties because the activity 
does not cause any change to water quality. Therefore, mitigation is not required. 

11.2.4.2 Ground Application (Alternative MD-2) 

Several different methods of applying treatment compounds use ground-based equipment. The methods 
identified by the CDFA are described in more detail in Section 2.3.2.2. 

Impacts to Water Resources  

The potential for the Hercon pheromone to enter water supplies would be extremely low because the matrix 
material is individually applied and it is insoluble in water (Appendix F) and is, therefore, extremely unlikely 
to be washed off its targeted location by rainfall or other aqueous transport mechanism. During the time the 
product would be exposed to the environment, several microscopic organisms such as bacteria and molds 
would attack the product, causing it to decompose (Hercon Environmental 2008). 

A threat to the environment is not expected due to the low volume of product applied to infested areas. The 
product would be applied at 15 to 30 grams or up to 0.07 pound per acre. This volume would be less than 
1 cup of material spread over each acre of the portion of the Program Area treated by this alternative. All of 
the inert ingredients used in this formulation are on the Exempt from Tolerance list or List 4A or 4B of the 
USEPA Inert Ingredient lists, which permit this product to be used on food and feed crops (Hercon 
Environmental 2008). Additional information is provided in Appendix F. 

The potential for the SPLAT pheromone to enter water supplies is also low because although the matrix is 
initially moderately soluble in water, it cures within 2 to 3 hours following application. After curing, the 
SPLAT “dollop” is rainfast and would not be anticipated to enter surface water or groundwater after that 
period. Because no chemical compounds are anticipated to enter water as a result of this application method, 
no impact would occur to surface water or groundwater for Alternative MD-2. 

Impact WR-2: The ground application of Hercon or SPLAT does not cause any change to water 
quality and no impacts to water resources would occur. Therefore, mitigation is not 
required. 
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11.2.4.3 Aerial Application (Alternative MD-3) 

Aerial applications of pheromone for mating disruption would be used to treat denser LBAM populations. 
The area for aerial applications is a 1.5-mile radius around each location where LBAM is detected in an 
undeveloped area as described above. This alternative includes the potential use of two pheromone products: 
Hercon and SPLAT. See Section 2.3.2.3. 

Impacts to Water Resources 

The potential for the Hercon Bio-Flake pheromone to enter water supplies would be extremely low because 
the pheromone material is adhered to the flake and it is insoluble in water (Appendix F). The pheromone is, 
therefore, extremely unlikely to be washed off its targeted location by rainfall or other aqueous transport 
mechanisms. Following dispersal, the product would be exposed to the environment wherein several 
microscopic organisms, such as bacteria and molds, would attack the product, causing it to decompose 
(Hercon Environmental 2008). They also are not expected to pose a threat to the environment due to the low 
volume of product applied to infested areas. The product would be applied at 15 to 30 grams or up to 
0.07 pound per acre. This volume would equate to a maximum of less than 1 cup of material spread over each 
acre of the treated areas by this alternative. All of the inert ingredients used in this formulation are on the 
Exempt from Tolerance list or List 4A or 4B of the USEPA Inert Ingredient lists, which permit this product to 
be used on food and feed crops (Hercon Environmental 2008). Additional information is provided in 
Appendix F. 

The SPLAT LBAM Material Safety Data Sheet states that it is a “mixture of wax, emulsifiers and carriers all 
listed by USEPA as exempt from the requirement of tolerance.” This classification indicates these substances 
have little to no inherent toxicity (ISCA Technologies 2008). No other information on inert ingredients in 
SPLAT was identified. 

Because no chemical compounds are anticipated to enter water as a result of this application method, no 
impact would occur to surface water or groundwater for Alternative MD-3. 

Impact WR-3: Due to the insolubility and small proposed volume of Hercon and SPLAT products, no 
impacts to water resources would occur. Therefore, no mitigation is required.  

11.2.5 Male Moth Attractant (Alternative MMA) 

This alternative involves ground treatment with the LBAM-specific pheromone plus a 6 percent mixture of 
permethrin to kill male moths. Alternative MMA is conducted in advance of the aerial mating disruption (if 
needed) to enhance the efficacy of the aerial mating disruption pheromone applications. The treatment area 
consists of a 1.5-mile radius around any detection site. Treatments may occur on street trees and utility poles, 
8 feet aboveground. Male attractant treatment sites would be out of reach of the general public. The method of 
application would be via truck-mounted spraying as described in Section 2.3.3.  

Impacts to Water Resources 

The potential for environmental exposure would be extremely low since the applications cannot drift or move 
off site from runoff due to the application method, the sparseness of the application sites (between 4 and 5 
applications per acre), and the fact that the materials are considered to be rainfast once set (usually around 
2 hours after application). The mechanism of action of each of the pheromones that would be applied with 
Alternative MMA was discussed above. The toxicity, environmental fate, and mechanism of action of 
permethrin were discussed in Appendix F, Section F3.1, under the No Program Alternative, as this chemical 
is already authorized for conventional use.  
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However, if a targeted location is adjacent to a water body and the material is accidentally misapplied such 
that some or all of the applied material enters a water body, the permethrin water quality goal(s), as identified 
in Table 11-1, could be exceeded. Because a potential exists for the MMA material to enter a water body and 
the permethrin water quality goal(s) may, therefore, be exceeded, a potentially significant but mitigable 
impact may occur.  

Impact WR-4: Alternative MMA could result in the exceedance of water quality standards when 
permethrin is used. Impacts would be potentially significant but mitigable. No impacts 
would occur from other chemicals used under Alternative MMA. 

Mitigation of Impact WR-4: The CDFA will maintain 25-foot buffer areas from the edge of streambank or 
shoreline, and spraying will not occur on days with wind speeds exceeding 10 miles per hour. Additional 
mitigation, wherein spraying is avoided near open water when wind direction is towards nearby water, should 
be implemented. 

Significance after Mitigation: Less than significant 

11.2.6 Organically Approved Insecticides (Alternatives Btk and S) 

Application methods for this alternative would include hydraulic spraying, where a medium to coarse spray is 
continuously applied by either truck-based equipment or backpack-based equipment. The target vegetation 
would be trees or shrubs on private or public land. 

11.2.6.1 Impacts to Water Resources: Btk 

Alternative Btk would involve hydraulic spraying using compounds containing Btk. Application rate is 
expected to be 490 grams per acre (Table F2-5). No federal or state regulatory standards are published for 
Btk.  

If a rainfall event of a magnitude from 0.1 to 1 inch occurred within several days of application, undiluted 
runoff concentrations of 4.8 to 47.7 mg/L could result. Based on laboratory studies with multiple freshwater 
and saltwater fish species, Btk has low acute aquatic vertebrate toxicity (Table F3-48) and even lower 
terrestrial toxicity. The calculated LC50 value was above the highest test concentration in all cases used in the 
study (USFS 2004b). Additional information is provided in Appendix F. According to Meadows (1993), Btk 
does not readily move from an application site and is unlikely to contaminate groundwater.  

Based upon these data, no impact would occur to surface water or groundwater under Alternative Btk. 

Impact WR-5: No impacts to water resources would occur based on insolubility, low toxicity, and small 
proposed volume of applied Btk products. Therefore, no mitigation is required.  

11.2.6.2 Impacts to Water Resources: Spinosad 

Spinosad may be used in selected targeted areas by truck-based or backpack-based equipment. The 
application rate is expected to be 19 grams per acre (Table F2-2). No federal or state regulatory standards are 
published for spinosad.  

If a rainfall event of a magnitude from 0.1 to 1 inch occurred within several days of application, undiluted 
runoff concentrations of 0.18 to 1.85 mg/L could result. Considering the aqueous dilution and soil adsorption 
that would occur during runoff, spinosad concentrations would likely be diluted to well below the toxicity 
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levels to fish and aquatic organisms represented by the 96-hour LC50 of between 5 to 30 mg/L. Additional 
information is provided in Appendix F.  

As indicated by the moderate to strong soil sorption coefficient, spinosad readily adheres to organic matter 
and decomposes before reaching groundwater (USEPA 1997; APHIS 2002; Thompson et al. 2002). 

Based upon these data, no impact would occur to surface water or groundwater under Alternative S. 

Impact WR-6: Due to insolubility, low toxicity, and small proposed volume of applied products, no 
impacts to water resources would occur. Therefore, no mitigation is required.  

11.2.7 Inundative Parasite Wasp Releases (Alternative Bio-P) 

Inundative Trichogramma species (stingless parasite wasp) releases may be made in areas with more than 
50 LBAM detections. This form of biological control would use native, commercially available parasitic 
wasps. The estimated number of the native wasp species (Trichogramma platerni and T. pretiosum) to be 
released is 1,000,000 per square mile (based on release rates used in commercial agriculture for the same 
insects). Wasp eggs are attached to index cards with Elmer’s® glue and then attached to foliage where LBAM 
has been detected.  

11.2.7.1 Impacts to Water Resources 

The release of parasitic wasps would not cause water quality changes to surface or groundwater resources 
compared existing conditions and, therefore, no impact would occur. 

Impact WR-7: The lack of change to water quality of surface water or groundwater caused by utilizing 
parasitic wasps would result in no impacts to water resources. Therefore, mitigation is 
not required. 

11.2.8 Sterile Insect Technique (Alternative SIT) 

SIT would be the primary tool for LBAM eradication in California when it becomes fully operational. The 
Program would release sterile moths into the environment to disrupt mating and eradicate the population. The 
USDA has already accelerated the process of developing large-scale mass-rearing capabilities in support of 
LBAM eradication. The goal is to produce and release a minimum of 20 million sterile male moths per day at 
full capacity.  

11.2.8.1 Impacts to Water Resources 

The release of sterile moths would not cause water quality changes to surface or groundwater resources 
compared to existing conditions and, therefore, no impact would occur. 

Impact WR-8: The lack of change to water quality of surface water or groundwater caused by the use 
of sterile moths would result in no impacts to water resources. Therefore, mitigation is 
not required. 

11.2.9 Cumulative Impacts 

Except for Alternative MMA, application of Program chemicals and biological agents would not adversely 
affect water resources nor would these alternatives exceed any thresholds or water quality regulations. 
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Because no impacts were identified in association with these other chemical and nonchemical Program 
alternatives, no cumulative impacts would occur.  

For Alternative MMA, mitigation would effectively preclude the potentially significant impact from 
overspray that could impact surface or groundwater water quality. It is not anticipated that the LBAM 
Program would combine with other projects or activities within the Program Area to contribute to regional 
water resource impacts, and Program implementation would not cause added impairments to existing 
impaired water bodies of the Program Area. Consequently, the residual impacts of Alternative MMA would 
not be cumulatively considerable in the regions where this treatment could occur. 

11.2.10 Environmental Impacts Summary 

Table 11-4 is a summary comparison of all of the potential water resource impacts, including no impacts, 
associated with No Program and Program alternatives in comparison to existing conditions. The number of 
each statement correlates to its number in the text. 

11.2.11 Mitigation and Monitoring 

Mitigation is required for Alternative MMA to reduce impacts to water resources. 

Impact WR-4: Alternative MMA could result in the exceedance of water quality standards when 
permethrin is used. Impacts would be potentially significant but mitigable. No impacts 
would occur from other chemicals used under Alternative MMA. 

Mitigation of Impact WR-4: The CDFA will maintain 25-foot buffer areas from the edge of streambank or 
shoreline, and spraying will not occur on days with wind speeds exceeding 10 miles per hour. Additional 
mitigation, wherein spraying is avoided near open water when wind direction is towards nearby water, should 
be implemented. 

Location:  All water bodies 
Monitoring/Reporting:  Maintain/adhere to buffer 
Effectiveness Criteria:  CDFA to maintain buffer 
Responsible Agency:  CDFA 
Timing:  Prior to treatment 
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Table 11-4 Summary Comparison of Impacts of Alternatives 

Impact Statement 
No 

Program  MD-1 MD-2 MD-3 MMA Btk and S Bio-P SIT 

Water Resources         

Impacts to Water Resources PS, LS N N N SM N N N 

Impact WR-1: No impacts to water resources would occur from use of twist ties because the 
activity does not cause any change to water quality.  

na N na na na na na na 

Impact WR-2: The ground application of Hercon or SPLAT does not cause any change to water 
quality and no impacts to water resources would occur. 

na na N na na na na na 

Impact WR-3: Due to the insolubility and small proposed volume of Hercon and SPLAT 
products, no impacts to water resources would occur.  

na na na N na na na na 

Impact WR-4: Alternative MMA could result in the exceedance of water quality standards when 
permethrin is used.  

na na na na SM na na na 

Impact WR-5: No impacts to water resources would occur based on insolubility, low toxicity, and 
small proposed volume of applied Btk products. 

na na na na na N N na 

Impact WR-6: Due to insolubility, low toxicity, and small proposed volume of applied products, 
no impacts to water resources would occur.  

na na na na na N na na 

Impact WR-7: The lack of change to water quality of surface water or groundwater caused by 
utilizing parasitic wasps would result in no impacts to water resources. 

na na na na na na N na 

Impact WR-8: The lack of change to water quality of surface water or groundwater caused by 
the use of sterile moths would result in no impacts to water resources.  

na na na na na na na N 

Key: 

LS = Less-than-significant impact 

N = No impact 

na = Not applicable 

PS = Potentially significant impact (Applies to No Program only. Program alternatives have either feasible mitigations or unavoidable impacts.) 

SM = Potentially significant but mitigable impact  

SU = Potentially significant and unavoidable impact 
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