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Executive Summary 

Introduction 
The Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental 
Supply Project (EIR) was prepared by the Glenn-Colusa Irrigation District (GCID or District) to identify and 
analyze the anticipated environmental impacts of the proposed Groundwater Supplemental Supply Project 
(proposed project) in Glenn County. The proposed project would include the installation and operation of 
five new groundwater production wells and operate five existing groundwater wells to augment District 
surface water supplies during dry and critically dry water years. The proposed project wells would be 
operated as needed during dry and critically dry water years to achieve a maximum cumulative total annual 
pumping volume of 28,500 acre-feet. The total capacity per well would be approximately 2,500 gallons per 
minute. 

Project Location 
All proposed and existing groundwater wells would be located on GCID property within the GCID service 
area, along or near GCID’s main service canal. The five existing wells proposed for operation as part of the 
proposed project are located in northeastern Glenn County along the GCID Main Canal extending from the 
intake on the Sacramento River, south of Cutler Avenue and south to SR-32 in Glenn County. The proposed 
five new wells would be located in the northeastern portion of Glenn County along the Main Canal between 
County Road 27 and County Road P (see Figure 2-1). The specific location of each well is as follows (see 
Figures 2-2 through 2-6): 

• Proposed GCID Well No. P1 would be located along the east side of the Main Canal near County 
Road 29, in Township 21 North, Range 2 West, Section 24; Mount Diablo Base and Meridian; 
122°1'36.37"W longitude, 39°39'35.24"N latitude on the U.S. Geological Survey (USGS) Hamilton City 
7.5-minute quadrangle. The well would have a maximum depth of 570 feet.  

• Proposed GCID Well No. P2 would be located along the east side of the Main Canal near County 
Road 30½, in Township 21 North, Range 2 West, Section 35; Mount Diablo Base and Meridian; 
122°1'36.25"W longitude, 39°38'42.83"N latitude on the USGS Hamilton City 7.5-minute quadrangle. 
The well would have a maximum depth of 1,200 feet. 

• Proposed GCID Well No. P3 would be located along the east side of the Main Canal on State Route 
(SR)-32, in Township 21 North, Range 2 West, Section 4; Mount Diablo Base and Meridian; 
122°2'38.62"W longitude, 39°37'50.64"N latitude on the USGS Hamilton City 7.5-minute quadrangle. 
The well would have a maximum depth of 520 feet. 

• Proposed GCID Well No. P4 would be located along the east side of the Main Canal on County Road 34, 
in Township 20 North, Range 2 West, Section 25; Mount Diablo Base and Meridian; 122°4'59.07"W 
longitude, 39°36'57.95"N latitude on the USGS Glenn 7.5-minute quadrangle. The well would have a 
maximum depth of 860 feet. 

• Proposed GCID Well No. P5 would be located along the east side of the Main Canal on County Road 39, 
in Township 21 North, Range 2West, Section 19; Mount Diablo Base and Meridian; 122°7'20.91"W 
longitude, 39°34'54.48"N latitude on the USGS Glenn 7.5-minute quadrangle. The well would have a 
maximum depth of 675 feet. 
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The existing wells proposed for operation as part of the proposed project are also located in northeastern 
Glenn County. No construction activities would be required to operate the existing wells. The specific 
location of each well is as follows (see Figure 2-1): 

• GCID Well No. E1 is located along the west side of the Main Canal near the intake at the Sacramento 
River, in Township 22 North, Range 2 West, Section 2; Mount Diablo Base and Meridian; 122°2'58.00"W 
longitude, 39°47'14.79"N latitude on the USGS Foster Island 7.5-minute quadrangle. The well has a 
maximum screen depth of 1,300 feet. 

• GCID Well No. E2 is located along the west side of the Main Canal, north of SR-32, in Township 22 North, 
Range 1 West, Section 19; Mount Diablo Base and Meridian; 122°1'19.65"W longitude, 39°44'50.99"N 
latitude on the USGS Hamilton City 7.5-minute quadrangle. The well has a maximum screen depth of 
1,230 feet. 

• GCID Well No. E3 is located along the east side of the Main Canal north of St. John Road, in Township 21 
North, Range 1 West, Section 5; Mount Diablo Base and Meridian; 122°0'29.26"W longitude, 
39°42'35.78"N latitude on the USGS Hamilton City 7.5-minute quadrangle. The well has a maximum 
screen depth of 1,227 feet. 

• GCID Well No. E4 is located along the east side of the Main Canal on an unnamed farm road, east of 
State Route 45, in Township 21 North, Range 1 West, Section 19; Mount Diablo Base and Meridian; 
122°0'40.72"W longitude, 39°40'57.00"N latitude on the USGS Hamilton City 7.5-minute quadrangle. 
The well has a maximum screen depth of 1,240 feet.  

• GCID Well No. E5 is located along the east side of the Main Canal on an unnamed farm road that extends 
north from SR-32, in Township 22 North, Range 2 West, Section 2; Mount Diablo Base and Meridian; 
122°1'58.86"W longitude, 39°38'6.68"N latitude on the USGS Hamilton City 7.5-minute quadrangle. The 
well has a maximum screen depth of 710 feet. 

Summary of Environmental Impacts and Mitigation Measures  
Table ES-1 is summarizes the significant environmental impacts of the proposed project and the mitigation 
measures proposed to avoid or reduce impacts. The EIR provides details regarding the existing setting, 
impacts, and mitigation measures.
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

3.1 Water Resources    

Impact WR-1: Violation of any water quality standards or waste discharge 
requirements. 

LTS  LTS 

Impact WR-2: Depletion of aquifer volume or lowering of local 
groundwater levels such that the yield of existing wells is substantially 
reduced, and the well would not be capable of supporting existing land 
uses or planned uses for which permits have been granted. 

S MM WR-1: To reduce potential impacts on third-party wells from 
project pumping, GCID will implement a groundwater monitoring 
program. The monitoring program will rely on DWR’s CASGEM 
program and the District’s monitoring network. The monitoring 
program will include semiannual measurements of groundwater levels 
at a network of wells throughout the Sacramento Valley. Many of the 
established observation wells (including multi-completion well 
clusters) are instrumented with data-logging pressure transducers to 
provide continuous groundwater level data. These data are available 
through the DWR Water Data Library (DWR, 2015a) and CASGEM 
(DWR, 2015f). Additionally, as previously discussed, Glenn County has 
established BMOs to better manage groundwater resources in the 
basin. 

LTS 

Impact WR-3: Substantial decrease in the annual supply of water 
available to any CVP, SWP, or non-project user as a result of a change in 
timing or rate of river flows. 

LTS  LTS 

Impact WR-4: Substantial, permanent land subsidence that would 
adversely affect critical infrastructure (for example, wells and levees). 

S MM WR-2: GCID will implement a multistep monitoring program to 
assess potential changes in groundwater levels that may result in land 
subsidence. The monitoring program will include an evaluation of all 
extensometers and groundwater levels during the operational period. 
Mitigation actions may be implemented if data indicate the potential 
for substantial subsidence. 

LTS 

Impact WR-5: Degradation of groundwater quality that threatens to 
exceed regulatory standards or would substantially impair reasonably 
anticipated beneficial uses of groundwater. 

LTS  LTS 

3.2 Biological Resources    

Impact BIO-1: Construction-related substantial adverse effect, either 
directly or through habitat modifications, on any species identified as a 
candidate, sensitive, or special-status species in local or regional plans, 
policies, or regulations, or by CDFW or USFWS. 

S MM BIO-1: To determine the presence of round-leafed filaree, prior to 
project related disturbance, a qualified botanist will survey the well 
site construction areas.  

LTS 
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

Individuals or populations detected at construction sites will be fenced 
or otherwise marked so that they will not be affected.  

If detected individuals or populations cannot be feasibly avoided, GCID 
will coordinate with the CDFW to develop and implement a salvage 
and relocation plan. 

  MM BIO-2: If construction occurs during the bird nesting season 
(generally February 1–August 31), preconstruction nesting bird 
surveys will be conducted by a qualified biologist no more than 
14 days prior to construction to detect the presence of any nesting 
birds within or adjacent to the proposed well location. 

To meet the CDFW recommendations for mitigation and protection of 
Swainson’s hawk, surveys will be conducted within a 0.5-mile radius 
around all proposed project activities (Swainson’s Hawk Technical 
Advisory Committee, 2000; CDFG, 1994) Follow-up surveys or onsite 
monitoring could be included as part of CDFW’s conditions and 
mitigation measures for construction within 0.5 mile of nesting 
Swainson’s hawk (CDFG, 1994). 

If active Swainson’s hawk nests are detected during the survey, a no-
disturbance buffer zone of 0.25 mile in urban or areas of high 
disturbance or 0.5-mile buffer in non-urban or areas with little 
disturbance activity is required between March 1 and September 15 
or until August 15 if given a Management Authorization by CDFW 
(CDFG, 1994). 

For other nesting birds, between February 1 and August 31 a 
minimum buffer of 50 to 100 feet will be established around active 
non-raptor bird nests, and a buffer of 250 feet will be established for 
active non-listed raptor nests. 

MM BIO-3: If construction is to occur within burrowing owl habitat, a 
pre-construction survey will be performed to identify burrowing owl 
occupancy within 150 meters (approximately 500 feet) of the project 
foot print (year round). 

Occupied burrows will be avoided during the nesting period, from 
February 1 through 31 August. 

Burrows occupied during the non-breeding season by migratory or 
non-migratory resident burrowing owls will be avoided. 
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

Direct destruction of burrows through chaining (dragging a heavy 
chain over an area to remove shrubs), disking, cultivation, and urban, 
industrial, or agricultural development will be avoided.  

A worker awareness program will be developed, as necessary, to 
increase the onsite worker’s recognition of and commitment to 
burrowing owl protection. 

Visible markers will be placed near burrows so that construction 
equipment and other machinery do not collapse burrows. 

MM BIO-4: To avoid impacts on GGS, construction activity will be 
conducted during their active season. If construction cannot be 
scheduled to occur within the active period, the site will be surveyed 
by a by a CFFW- and USFWS-approved biologist during the active 
period and exclusionary fencing will be installed around the perimeter 
of the project area. Exclusionary fencing will encompass the entire 
project area, including equipment staging areas, to eliminate the 
potential for GGS to enter the project site. 

If construction occurs during the active season, 24-hours prior to 
activities commencing, the project area will be surveyed for GGS by an 
approved biologist. The survey of the project area will be repeated if a 
lapse in construction activity of 2 weeks or greater has occurred. 

Movement of heavy equipment will be confined to existing roadways 
to avoid habitat disturbance. 

Vegetation clearing will be confined to the minimal area necessary to 
facilitate construction activities. GGS habitat within or adjacent to the 
project construction areas will be flagged and designated for 
avoidance. These areas will be avoided by all construction personnel. 

Construction personnel will receive U.S. Forest Service-approved 
worker environmental awareness training. 

All trash will be disposed of properly and the storage of hazardous 
materials (for example, fuel and oil) would not occur within 150 feet 
of any canal or waterway. 

After completion of construction activities, temporary fill and 
construction debris will be removed and, wherever feasible, disturbed 
areas will be restored to pre-project conditions. 
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

Impact BIO-2: Substantial adverse effect on any riparian habitat or other 
sensitive natural community identified in local or regional plans, policies, 
or regulations or by the CDFW or the USFWS. 

LTS  LTS 

Impact BIO-3: Substantial adverse effect on federally protected 
wetlands, as defined by Section 404 of the Clean Water Act (including 
but not limited to marshes, vernal pools, and coastal areas), through 
direct removal, filling, hydrological interruption, or other means. 

LTS  LTS 

Impact BIO-4: Operational-related substantial adverse effect, either 
directly or through habitat modifications, on any species identified as a 
candidate, sensitive, or special-status species in local or regional plans, 
policies, or regulations, or by the CDFW or the USFWS. 

LTS  LTS 

Impact BIO-5: Substantial interference with the movement of any native 
resident or migratory fish or wildlife species or with established native 
resident or migratory wildlife corridors, or impediment to the use of 
native wildlife nursery sites. 

LTS  LTS 

Impact BIO-6: Substantial adverse effect on any riparian habitat or other 
sensitive natural community identified in local or regional plans, policies, 
and regulations or by the CDFW or the USFWS. 

LTS  LTS 

3.3 Air Quality    

Impact AQ-1: Conflict with or obstruct implementation of an applicable 
air quality plan. LTS  LTS 

Impact AQ-2: Violate any air quality standard or contribute substantially 
to an existing or projected air quality violation. LTS  LTS 

Impact AQ-3: Result in a cumulatively considerable net increase of any 
criteria pollutant for which the proposed project region is in 
nonattainment under an applicable federal or state ambient air quality 
standard (including releasing emissions that exceed quantitative 
thresholds for ozone precursors). 

LTS  LTS 

Impact AQ-4: Expose sensitive receptors to substantial pollutant 
concentrations. LTS  LTS 

Impact AQ-5: Create objectionable odors affecting a substantial number 
of people. LTS  LTS 
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

3.4 Greenhouse Gases    

Impact GHG-1: Generation of GHG emissions, either directly or 
indirectly, that may have a significant impact on the environment. 

LTS  LTS 

Impact GHG-2: Conflict with any applicable plan, policy, or regulation 
adopted for the purpose of reducing GHG emissions. 

LTS  LTS 

3.5 Energy    

Impact ENR-1: Use fuel or energy in a wasteful manner. LTS  LTS 

Impact ENR-2: Result in a substantial increase in demand upon energy 
resources in relation to projected supplies. 

LTS  LTS 

3.6 Transportation and Traffic    

Impact TT-1: Conflict with an applicable congestion management 
program, including, but not limited to, level of service standards and 
travel demand measures, or other standards established by the county 
congestion management agency for designated roads or highways. 

LTS  LTS 

3.7 Cultural Resources    

Impact CUL-1: Substantial adverse change to an archaeological resource, 
direct or indirect destruction of a unique paleontological resource, or 
disturbance of human remains. 

S MM CUL-1: The following mitigation measures would be implemented 
to reduce impacts on cultural or paleontological resources or human 
remains discovered during construction. 

If cultural resources are discovered during ground-disturbing activities, 
construction work in the vicinity of the discovery would cease, and the 
area would be protected until the find could be evaluated by a 
qualified archaeologist and recommend appropriate mitigation.  

If paleontological resources are discovered during earthmoving 
activities, the construction crew would immediately cease work near 
the find. In accordance with Society of Vertebrate Paleontology 
guidelines (Society of Vertebrate Paleontology, 2010), a qualified 
paleontologist would assess the nature and importance of the find and 
recommend appropriate salvage, treatment, and future monitoring 
and mitigation. 

If human remains are discovered, the discovery would be treated in 
accordance with the requirements of Section 750.5(b) of the California 

LTS 
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TABLE ES-1 
Summary of Impacts and Mitigation Measures for Proposed Project 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

EIR Section and Impact  
Significance 

before Mitigation 
Abbreviated Mitigation Measures  

(see resource sections for full description) 
Significance 

after Mitigation 

Health and Safety Code. Pursuant to Section 7050.5(c) of the California 
Health and Safety Code, if the county coroner determines that the 
human remains are of Native American origin, then GCID would 
ensure that the discovery would be treated in accordance with the 
provisions of Section 5097.98(a)–(d) of the California Public Resources 
Code. 

Notes: 

CASGEM  =  California Statewide Groundwater Elevation Monitoring 

CDFW  =  California Department of Fish and Wildlife 

GGS  =  giant garter snake 

GHG  =  greenhouse gas 

USFWS =  U.S. Fish and Wildlife Service 

Significance of impacts: 

LTS  = Less than significant impact 

NI  = No impact 

S = Significant impact 
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HTHA  H.T. Harvey & Associates 

I-5  Interstate 5 

IRWM  Integrated Regional Water Management 

kWh   kilowatt-hours 

lb/day  pounds per day 

LOS  level of service  

LTWT EIS/EIR  Long-Term Water Transfers, Environmental Impact 
Statement/Environmental Impact Report, Final Draft 

LTWT  Long-Term Water Transfer 

Main Canal   GCID main irrigation canal 

mg/L  milligrams per liter 

N2O   nitrous oxide  

NAAQS  National Ambient Air Quality Standards 

NCWA  Northern California Water Association 

NEPA  National Environmental Policy Act 

NHTSA  National Highway Traffic Safety Administration  

NMFS  National Marine Fisheries Service 

NO2  nitrogen dioxide  

NOx   nitrogen oxide 

PFC  perfluorocarbon  

PG&E  Pacific Gas and Electric Company  
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PM10  particulate matter less than 10 microns in aerodynamic diameter  

PM2.5  particulate matter less than 2.5 microns in aerodynamic diameter  

Porter-Cologne Act  Porter-Cologne Water Quality Control Act 

ppm   parts per million (by volume) 

proposed project  Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

PWRPA    Power and Water Resources Pooling Authority 

Reclamation   Bureau of Reclamation 

Region  Sacramento River Hydrologic Region 

RM  river mile 

ROG    reactive organic gases  

RPS    Renewables Portfolio Standard 

RWQCB    regional water quality control board 

SACFEM2013  Sacramento Valley Finite-Element Groundwater Model 

SB  Senate Bill  

SERP  Small Erosion Repair Program  

SF6  sulfur hexafluoride  

SLDMWA   San Luis & Delta-Mendota Water Authority 

SO2  sulfur dioxide 

SR  State Route 

SVAB  Sacramento Valley Air Basin 

SVAQ EE&P  Sacramento Valley Air Quality Engineering and Enforcement Professionals 

SVGB  Sacramento Valley Groundwater Basin 

SWP  State Water Project 

SWPPP  stormwater pollution prevention plan 

SWRCB  State Water Resources Control Board 

TAC  toxic air contaminant  

TCCA    Tehama-Colusa Canal Authority 

TDS  total dissolved solids 

Update  First Update to the Climate Change Scoping Plan 

USFWS  U.S. Fish and Wildlife Service 

USGS  U.S. Geological Survey 

WAC  Water Advisory Committee 
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CHAPTER 1 

Introduction 
This environmental impact report (EIR) is being prepared by Glenn-Colusa Irrigation District (GCID or District) 
to identify and analyze the anticipated environmental impacts of the proposed GCID Groundwater 
Supplemental Supply Project (proposed project) located in Glenn County, California. GCID has prepared this 
EIR as lead agency to comply with the California Environmental Quality Act (CEQA).  

The purpose of this EIR is to inform decision makers and the public of the potential environmental effects of 
the proposed project and to determine whether the proposed project may result in significant 
environmental impacts. 

1.1 Glenn-Colusa Irrigation District Background 
GCID is located in the central portion of the Sacramento Valley on the west side of the Sacramento River. It 
is the largest irrigation district in the Sacramento Valley, encompassing approximately 175,000 acres. The 
service area extends from northeastern Glenn County near Hamilton City to south of Williams in Colusa 
County. District boundaries also encompass the communities of Willows and Maxwell. Rice is the 
predominant crop, accounting for approximately 85 percent of the District’s irrigated acreage. Other 
important crops include tomatoes, orchards, vineyards, cotton, alfalfa, and irrigated pasture. GCID does not 
currently supply any municipal and industrial water. 

GCID’s main facilities include a 3,000-cubic-feet-per-second (cfs) surface water pumping station and fish 
screen structure at Hamilton City, a 65-mile-long canal (that is, the Main Canal), and approximately 
900 miles of lateral canals and drains. The pumping station is situated on an oxbow off the main stem of the 
Sacramento River. Water flows through a 1,100-foot-long fish screen structure where a portion of it is 
pumped into the Main Canal. The remaining flow in the oxbow passes by the screens and then back into the 
main stem of the Sacramento River. The construction of a large siphon at Stony Creek in 1998 and various 
other siphons and cross-drainage structures in 1999–2000 have eliminated the need for a seasonal dam in 
Stony Creek and allows winter deliveries. GCID also conveys water to three national wildlife refuges in the 
Sacramento Valley as part of a 50-year agreement between the District and the Bureau of Reclamation 
(Reclamation).  

1.1.1 Water Supply 
1.1.1.1 Surface Water  
GCID holds both pre- and post-1914 appropriative water rights to divert water from the natural flow of the 
Sacramento River. GCID also has adjudicated pre-1914 water rights under the Angle Decree (issued in 1930 
by the Federal District Court, Northern District of California) to divert water from the natural flow of Stony 
Creek, a tributary to the Sacramento River.  

The GCID surface water supply entitlement for the irrigation season is currently addressed in a contract with 
Reclamation in 1964, which was renewed in 2005 for another 40-year term. Sacramento River Settlement 
Contract No. 14-06-200-0855A-R-1 (GCID Settlement Contract). This contract provides for the diversion of 
water from both the Sacramento River and Stony Creek from April 1 through October 31 of each year. The 
GCID Settlement Contract provides for a maximum total diversion of 825,000 acre feet (ac-ft) per year, of 
which 720,000 ac-ft is base supply1 and 105,000 ac-ft is project water.2 During designated critical dry years, 

1Base supply is defined as the quantity of surface water established in Articles 3 and 5 of the contract between Reclamation and GCID, which may be 
diverted by the GCID from the Sacramento River each month during the period April through October of each year without payment to the United 
States for such quantities diverted. 

2Project water is defined as all surface water diverted or scheduled to be diverted each month during the period April through October of each year 
by the GCID from the Sacramento River that is in excess of the base supply. 
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when forecasted natural inflow to Shasta Reservoir is less than 3.2 million ac-ft, GCID’s total contract supply 
is reduced by 25 percent pursuant to the shortage provisions of the contract, resulting in a minimum 
quantity of 618,000 ac-ft per irrigation season available for diversion under the contract.  

The GCID Settlement Contract does not limit GCID from diverting water for beneficial use during the months 
of November through March, to the extent authorized under California law. GCID holds a water right permit 
in the amount of 182,900 ac-ft (up to 1,200 cfs), during the period November 1 to March 31 of each year. In 
addition, the GCID service area is relatively large and contains several small tributaries to the Sacramento 
River. GCID holds water rights to divert surface water from Hunters Creek, Funks Creek, and Colusa Basin 
Drain.  

1.1.1.2 Groundwater 
Groundwater use within GCID is generally limited because of the availability of surface water supplies and is 
driven primarily by climatic conditions. Seasonal fluctuations in groundwater levels are generally less than 
10 feet, but can be up to 30 feet in drought years. Historical trends show that groundwater levels in the 
GCID area are generally stable over the long term, although short-term fluctuations in groundwater levels 
can be correlated with precipitation trends.  

GCID can augment its surface water supply with a maximum of 5,000 ac-ft of groundwater available annually 
from existing District-owned wells. Private landowners within the District also have their own groundwater 
wells, which they can use to irrigate their own land. 

1.1.1.3 Groundwater Recharge 
Intentional groundwater recharge is not currently practiced in the District. Incidental groundwater recharge 
occurs routinely from groundwater percolation resulting from conveyance losses and irrigation application 
practices. The average quantity of surface water that passively percolates underground from canal 
conveyance and applied surface water within the GCID service area is estimated to be approximately 
172,000 ac-ft between April and October. The recharge is approximately 95,000 ac-ft annually of seepage 
water percolation from GCID’s unlined conveyance system, and approximately 77,000 ac-ft annually from 
deep percolation of applied surface water to agricultural land.  

1.1.1.4 Other Water Supplies 
An aggressive program to recapture subsurface flows (from system leakage and deep percolation recovered 
by open surface drains) and tailwater runoff (from cultivated fields within the GCID service area) is a part of 
GCID’s overall water management program. GCID recaptures this water by using gravity and pump systems. 
The captured water is delivered to either laterals or the Main Canal for reuse. Currently, GCID recycles 
approximately 155,000 ac-ft annually. Relatively small quantities of tailwater are available to GCID from 
areas outside the District boundaries.  

Continued reuse and recycling efforts are expected to be influenced by an increasing need to manage 
salinity and other constituents that affect crop productivity and sustainability. The District has established a 
program that encompasses the entire District to monitor soil and water salinity and test for electrical 
conductivity and pH.  

1.2 Regulatory Background and Setting 
The competing water needs of agriculture, the environment, and urban areas throughout California have 
created increasingly serious water management challenges. Continuing regulatory constraints, in addition to 
recent drought conditions, are anticipated to further limit surface water supplies. Accordingly, state and 
federal water managers continually strive to ensure that California’s water supply is of both adequate 
quantity and quality for the many competing uses. Following is a description of several ongoing and recent 
regulatory actions that continue to create uncertainty regarding water supply reliability on the part of 
Central Valley Project (CVP) and State Water Project (SWP) water users.  
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1.2.1.1 San Francisco Bay/Sacramento-San Joaquin Delta Estuary Water Quality 
Control Plan 

Since the 1960s, the State Water Resources Control Board (SWRCB) has been adopting water quality control 
plans and conditioning Reclamation and the California Department of Water Resources (DWR) water right 
permits with requirements to meet objectives, based on these plans, to protect beneficial uses of water in 
the San Francisco Bay/San Joaquin-Sacramento Delta Estuary (Bay-Delta). The Water Quality Control Plan for 
the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) (SWRCB, 2006) was most 
recently updated in 2009. The Bay-Delta Plan identifies beneficial uses of the Bay-Delta water quality 
objectives for the reasonable protection of those beneficial uses and an implementation program for 
achieving the objectives. The Bay-Delta Plan can determine the amount and timing of water entering and 
moving through the Delta. 

1.2.1.2 Porter-Cologne Water Quality Control Act 
In 1967, the Porter-Cologne Water Quality Control Act (Porter-Cologne Act) established SWRCB and nine 
regional water quality control boards (RWQCB) as the primary state agencies with regulatory authority over 
California water quality and appropriative surface water rights allocations. SWRCB administers the Porter-
Cologne Act, which provides the authority to establish water quality control plans that are reviewed and 
revised periodically; the Porter-Cologne Act also provides SWRCB with authority to establish statewide 
plans. 

The nine RWQCBs carry out SWRCB policies and procedures throughout the state. The SWRCB and RWQCBs 
also carry out sections of the Clean Water Act (CWA), administered by U.S. Environmental Protection Agency 
(EPA), including the National Pollutant Discharge Elimination System permitting process for point source 
discharges and the CWA Section 303 water quality standards program. 

Water quality control plans, also known as “basin plans,” designate beneficial uses for specific surface water 
and groundwater resources, and establish water quality objectives to protect those uses. These plans can be 
developed at the SWRCB or RWQCB level. RWQCBs issue waste discharge requirements for the major point 
source waste dischargers, such as municipal wastewater treatment plants and industrial facilities. In acting 
on water rights applications, SWRCB may establish terms and conditions in a permit to carry out water 
quality control plans. 

1.2.1.3 Biological Opinions on the Coordinated Operations of the Central Valley Project 
and State Water Project 

In 2008, Reclamation and DWR initiated consultation under Section 7 of the Endangered Species Act with 
U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) for the Long-Term 
Operational Criteria and Plan for coordination of the CVP and SWP. Later that year, USFWS issued a 
biological opinion that determined the continued long-term operation of these two water projects would 
likely jeopardize the continued existence of Delta smelt and adversely modify its critical habitat. USFWS 
identified a Reasonable and Prudent Alternative to protect the Delta smelt by improving and restoring 
habitat.  

Similarly, in 2009, NMFS issued a biological opinion determining that continued long-term operations would 
likely jeopardize the continued existence of Sacramento River winter-run Chinook salmon, Central Valley 
spring-run Chinook salmon, Central Valley steelhead, and the southern Distinct Population Segment of North 
American green sturgeon, and were “likely to destroy or adversely modify” designated or proposed critical 
habitat of these species. The biological opinion identified several Reasonable and Prudent Alternatives to 
protect anadromous fish, including storage and flow requirements in Shasta Reservoir and the Sacramento 
River, temperature requirements, and operational requirements for CVP and SWP facilities.  

Currently, Reclamation is conducting environmental review of the adopted Reasonable and Prudent 
Alternatives under the National Environmental Policy Act (NEPA), whereupon USFWS and NMFS may issue 
revised biological opinions that will further guide current operations of CVP and SWP facilities. 
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1.2.1.4 Sacramento-San Joaquin Delta Reform Act of 2009 
In November 2009, the California Legislature enacted Senate Bill (SB)X7 1, one of several bills passed at that 
time related to water supply reliability, ecosystem health, and the Delta. SBX7 1 took effect on February 3, 
2010. Division 35 of this legislation, also known as the Sacramento-San Joaquin Delta Reform Act of 2009, 
required the development of a comprehensive, long-term management plan for the Delta (that is, the Bay-
Delta Plan).  

The Delta Plan is a long-term management plan for the Sacramento-San Joaquin River Delta that established 
new rules and recommendations to further the state’s coequal goals for the Delta. The coequal goals are to 
provide a more reliable water supply for California while protecting, restoring, and enhancing the Delta 
ecosystem, all in a manner that preserves, protects, and enhances the unique agricultural, cultural, and 
recreational characteristics of the Delta. The Bay-Delta Plan established 14 regulatory policies, all of which 
are intended to assist in achieving the coequal goals, including provisions to reduce reliance on the Delta 
through improved regional self-reliance, transparency in water contracting, and Delta flow objectives. 

1.2.1.5 California Water Code, Sections 10920–10936 and 12924 
California Water Code Sections 10920–10936 and 12924 (SBX7 6) established a voluntary statewide 
groundwater monitoring program that requires “groundwater elevations in all groundwater basins and 
subbasins be regularly and systematically monitored locally and that the resulting groundwater information 
be made readily and widely available.”  

Under SBX7 6, DWR would continue maintaining its existing monitoring network, including expansion upon 
the network as necessary, and work cooperatively with local entities, deferring to existing monitoring 
programs, provided these programs demonstrate the seasonal long-term groundwater trends within the 
basin or subbasin. 

1.2.1.6 Sustainable Groundwater Management Act of 2014 
On September 16, 2014, Governor Brown signed into law new legislation to better manage and regulate 
groundwater resources in the state. The three-bill legislative package is intended to allow for more local 
management and increased protection of groundwater basins and subbasins throughout the state. At the 
same time, the bills provide for state support, oversight, and backstop.  

The Sustainable Groundwater Management Act includes the following key elements: 

• Provides for the establishment of a Groundwater Sustainability Agency by one or more local agencies 
overlying a designated groundwater basin or subbasin, as established by DWR Bulletin 118-03 (DWR, 
2003a). 

• Requires all groundwater basins found to be of “high” or “medium” priorities to prepare Groundwater 
Sustainability Plans (GSP). Provides for revisions to boundaries of a Bulletin 118 basin, by local agencies, 
including the establishment of new subbasins. 

• Provides authority for DWR to adopt regulations to evaluate GSPs and review the GSPs for compliance 
every 5 years.  

• Tasks DWR with establishing best management practices (BMPs) and technical measures for 
Groundwater Sustainability Agencies (GSA) to develop and implement GSPs. 

• Provides regulatory authorities for SWRCB for development and implementation of interim groundwater 
management plans under certain circumstances (such as lack of compliance with development of GSPs 
by Groundwater Sustainability Agencies). 

The Sustainable Groundwater Management Act likely will cause public agencies and private pumpers to 
modify their use of groundwater resources. It also increases the authority of local agencies to manage 
groundwater basins by imposing fees and monitoring compliance.  
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1.2.1.7 Glenn County Groundwater Management Plan (Glenn County Code, Title 20, 
Chapter 0003 – Ordinance 1115 amended by Ordinance 1237) 

In February 2000, Glenn County adopted Ordinance 1115, Groundwater Management, (amended in August 
2012 by Ordinance 1237), which became Section 20.03 of the Glenn County Code. The ordinance was 
developed to protect groundwater resources by ensuring that groundwater extraction does not exceed the 
safe yield, which could threaten the economy or the environment of the county. The ordinance contains 
measures to protect groundwater quality and prevent land subsidence. The ordinance does not prohibit the 
export of groundwater but requires exports to be completed in a way that will not harm adjacent areas. 

The Glenn County Groundwater Management Plan established the Water Advisory Committee (WAC), which 
is a 22-member advisory committee that includes water districts (including GCID), county supervisors, 
private pumpers, and others with an interest in a safe and secure water resource. The WAC is responsible 
for establishing Basin Management Objectives (BMOs) that determine safe yield within each member 
district or area.  

The BMO method was implemented to manage groundwater resources and help determine safe yields 
throughout Glenn County. The BMO method measures aquifer conditions by using groundwater levels, 
groundwater quality, and land subsidence. BMOs are defined as acceptable, unacceptable, or critically 
unacceptable within each subarea basin. GCID’s service area within Glenn County is designated as 
subarea 11 and has specific groundwater level BMOs for nine monitoring wells. Three stages of alerts have 
been created that trigger various groundwater management actions to stop the decline of groundwater 
levels. The groundwater management actions vary in severity, from increasing monitoring frequency under a 
stage 1 alert to mandatory conservation measures, implementing active recharge programs, or prohibiting 
groundwater export programs outside the basin under a stage 3 alert. 

1.3 Project Setting 
The proposed project would be located in Glenn County within the GCID service area along or near the Main 
Canal in northeastern Glenn County. This area is dominated by agricultural uses. Section 2.3 provides 
specific facility details for the proposed project. 

1.4 Project Goals and Objectives 
CEQA requires that an EIR include a statement of project objectives. The District’s primary objective is to 
develop a reliable supplemental water source during dry and critically dry years. The goals of the proposed 
project are as follows: 

• Increase system reliability and flexibility 

• Offset reductions in GCID Settlement Contract allotments during the irrigation season in drought years 

• Periodically reduce Sacramento River diversions to benefit migrating fish 

• Protect and maintain agricultural production in times of water shortage to minimize economic 
disruption 

1.5 Potential Environmental Issues 
This EIR analyzes potential impacts and cumulative effects from the proposed project associated with the 
following: 

• Water Resources 
• Biological Resources 
• Air Quality 
• Greenhouse Gases 
• Energy 
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• Transportation and Traffic 
• Cultural Resources 
• Cumulative Impacts 

Other issues typically discussed in a CEQA document (including aesthetics; hazards and hazardous materials; 
land use and agricultural resources; geology and soils; mineral resources; noise, population and housing; 
public services; utilities and service systems; and recreation) are either discussed as part of other issue area 
analyses or were determined to be unaffected by the proposed project. 
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CHAPTER 2 

Project Description 

2.1 Proposed Project 
GCID is proposing to install and operate five new groundwater production wells and operate five existing 
groundwater wells to augment District surface water supplies during dry and critically dry water years (see 
Figure 2-1). The proposed project wells would be operated as needed during dry and critically dry water 
years to achieve a maximum cumulative total annual pumping volume of 28,500 ac-ft. Total capacity per 
well would be approximately 2,500 gallons per minute. 

2.2 Project Location 
All proposed and existing groundwater wells would be located on GCID property within the GCID service 
area, along or near GCID’s main service canal. The five existing wells proposed for operation as part of the 
proposed project are located in northeastern Glenn County along the Main Canal extending from the intake 
on the Sacramento River, south of Cutler Avenue and south to State Route (SR)-32 in Glenn County. The 
proposed five new wells would be located in the northeastern portion of Glenn County along the Main Canal 
between County Road 27 and County Road P (see Figure 2-1). The specific location of each well is as follows 
(see Figures 2-2 through 2-6): 

• Proposed GCID Well No. P1 would be located along the east side of the Main Canal near County Road 
29, in Township 21 North, Range 2 West, Section 24; Mount Diablo Base and Meridian; 122°1'36.37"W 
longitude, 39°39'35.24"N latitude on the U.S. Geological Survey (USGS) Hamilton City 7.5-minute 
quadrangle. The well would have a maximum depth of 570 feet.  

• Proposed GCID Well No. P2 would be located along the east side of the Main Canal near County 
Road 30½, in Township 21 North, Range 2 West, Section 35; Mount Diablo Base and Meridian; 
122°1'36.25"W longitude, 39°38'42.83"N latitude on the USGS Hamilton City 7.5-minute quadrangle. 
The well would have a maximum depth of 1,200 feet. 

• Proposed GCID Well No. P3 would be located along the east side of the Main Canal on SR-32, in 
Township 21 North, Range 2West, Section 4; Mount Diablo Base and Meridian; 122°2'38.62"W 
longitude, 39°37'50.64"N latitude on the USGS Hamilton City 7.5-minute quadrangle. The well would 
have a maximum depth of 520 feet. 

• Proposed GCID Well No. P4 would be located along the east side of the Main Canal on County Road 34, 
in Township 20 North, Range 2West, Section 25; Mount Diablo Base and Meridian; 122°4'59.07"W 
longitude, 39°36'57.95"N latitude on the USGS Glenn 7.5-minute quadrangle. The well would have a 
maximum depth of 860 feet. 

• Proposed GCID Well No. P5 would be located along the east side of the Main Canal on County Road 39, 
in Township 21 North, Range 2West, Section 19; Mount Diablo Base and Meridian; 122°7'20.91"W 
longitude, 39°34'54.48"N latitude on the USGS Glenn 7.5-minute quadrangle. The well would have a 
maximum depth of 675 feet. 

The existing wells proposed for operation as part of the proposed project are also located in northeastern 
Glenn County. No construction activities would be required to operate the existing wells. The specific 
location of each well is as follows (see Figure 2-1): 

• GCID Well No. E1 is located along the west side of the Main Canal near the intake at the Sacramento 
River, in Township 22 North, Range2 West, Section 2; Mount Diablo Base and Meridian; 122°2'58.00"W 
longitude, 39°47'14.79"N latitude on the USGS Foster Island 7.5-minute quadrangle. The well has a 
maximum screen depth of 1,300 feet. 
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• GCID Well No. E2 is located along the west side of the Main Canal, north of SR-32, in Township 22 North, 
Range 1 West, Section 19; Mount Diablo Base and Meridian; 122°1'19.65"W longitude, 39°44'50.99"N 
latitude on the USGS Hamilton City 7.5-minute quadrangle. The well has a maximum screen depth of 
1,230 feet. 

• GCID Well No. E3 is located along the east side of the Main Canal north of St. John Road, in Township 21 
North, Range 1 West, Section 5; Mount Diablo Base and Meridian; 122°0'29.26"W longitude, 
39°42'35.78"N latitude on the USGS Hamilton City 7.5-minute quadrangle. The well has a maximum 
screen depth of 1,227 feet. 

• GCID Well No. E4 is located along the east side of the Main Canal on an unnamed farm road, east of 
SR-45, in Township 21 North, Range 1 West, Section 19; Mount Diablo Base and Meridian; 
122°0'40.72"W longitude, 39°40'57.00"N latitude on the USGS Hamilton City 7.5-minute quadrangle. 
The well has a maximum screen depth of 1,240 feet. 

• GCID Well No. E5 is located along the east side of the Main Canal on an unnamed farm road that extends 
north from SR-32, in Township 22 North, Range 2 West, Section 2; Mount Diablo Base and Meridian; 
122°1'58.86"W longitude, 39°38'6.68"N latitude on the USGS Hamilton City 7.5-minute quadrangle. The 
well has a maximum screen depth of 710 feet. 

2.3 Project Construction 
Each new well would require an approximate 100-foot by 400-foot construction and staging area. The final 
footprint of each well would be approximately 25 feet by 25 feet. The proposed wells would be sited on 
property owned by GCID to avoid agricultural activities and sensitive habitats. Conveyance piping would be 
required for each new pump. Well sites were intentionally sited near the Main Canal in areas that are 
accessible for power and were distributed to minimize localized drawdown impacts on third parties around 
the well sites. Approximately 100 feet of conveyance piping per well, 12 to 14 inches in diameter, would be 
installed approximately 24 inches underground at each well (subgrade at least 24 inches below the adjacent 
Main Canal bank). The pipe outlets would be reinforced with riprap or concrete aprons to reduce the 
potential for scour. 

The pipelines would discharge directly into the Main Canal via open-ended discharge through the canal 
bank. The wells would be powered by electricity and could require approximately 1,000 feet of overhead 
service line and a new power pole installed within 50 feet of each new well. Figures 2-2 and 2-6 identify 
existing power poles that would be used to support electrical service. The method of construction for the 
conveyance pipelines would be open trench. Existing roads would allow access to all new wells and would 
not require improvements. Construction activities would be limited to each site, and construction vehicles 
would use existing access roads. Drill cuttings and fluids would be disposed of along the adjacent GCID canal 
bank above the high water line. Once well installation is complete, all project areas would be restored to 
preconstruction conditions. 

The following equipment is expected to be required for each newly proposed well installation: 

• Self-propelled or trailer-mounted reverse circulation drilling rig 
• Pipe trailer  
• Support trailer/doghouse  
• Fluid containment tanks  
• Geophysical logging van  
• Cement delivery trucks  
• Backhoe  
• Dozer  
• Pump setting rig  
• Up to three crew-member vehicles  
• Fuel delivery vehicles  
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2.3.1 Construction Schedule 
Drilling and installation of each of the newly proposed wells would require approximately 14 working days, 
of which crews would operate 7 days on a 24-hour-per-day basis during weekdays and weekends to install 
each well. The remaining working days would include the installation of conveyance piping and other 
appurtenant structures, as well as disposal of material. These activities are anticipated to require a 10- to 
12-hour shift per day. Personnel requirements for the first 7 days of well installation would include two 
crews, each consisting of one rig operator and two laborers. One construction superintendent would 
oversee both crews. Personnel for well development and testing would require one operator, two laborers, 
and one construction superintendent working a maximum 12-hour shift per day (that is one shift). It is 
assumed that the majority of the workforce would be met by local laborers. 

In addition to manufacturer representatives, engineering construction management and contractor 
personnel would be required onsite for installation of conveyance piping for all newly proposed wells. 
Construction of aboveground facilities would require two operators, two laborers, and one construction 
superintendent. Total personnel for each well installation likely would not exceed five people on any given 
day. On an average day, three people would be onsite.  

2.3.2 Project Operations 
Each well would have a target pumping capacity of 2,500 gallons per minute and would require a 100- to 
250-horsepower pump motor. All 10 wells would operate 24 hours per day during dry and critically dry 
water years over an 8.5-month period, with operations occurring approximately from February 15 through 
March 15 (for pre-irrigation requirements such as frost protection and early spring crop water use), and 
then from April 1 through November 15. Approval of the proposed project does not authorize use of the 
10 project wells for any purpose other than supplementing supply for use within GCID. Any future uses of 
groundwater facilities other than for supplementing GCID’s water supply sources (for example, a water 
transfer) would require a separate evaluation and approval, at the time any such specific action is proposed, 
in compliance with NEPA and/or CEQA, as appropriate. 

Historical hydrologic conditions were evaluated for the period from 1970 to 2010 to forecast the potential 
frequency that pumping would occur under the proposed project. It is estimated that during the 40-year 
period, dry water years occurred eight times, and critically dry water years occurred eight times (see 
Section 3.1.2). Thus, it is anticipated that GCID could operate the proposed project approximately 16 times 
in a 40-year period.  

2.4 Required Permits and Approvals 
The following approvals are required: 

• Glenn County Environmental Health – Well Drilling Permit 
• Central Valley RWQCB – General Permit for Discharges of Storm Water Associated with Construction 
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Proposed Well No. P1 Location Map
Groundwater Supplemental Supply Program
Glenn-Colusa Irrigation District
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FIGURE 2-3 
Proposed Well No. P2 Location Map
Groundwater Supplemental Supply Program
Glenn-Colusa Irrigation District
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FIGURE 2-4 
Proposed Well No. P3 Location Map
Groundwater Supplemental Supply Program
Glenn-Colusa Irrigation District
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FIGURE 2-5 
Proposed Well No. P4 Location Map
Groundwater Supplemental Supply Program
Glenn-Colusa Irrigation District
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Proposed Well No. P5 Location Map
Groundwater Supplemental Supply Program
Glenn-Colusa Irrigation District
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CHAPTER 3 

Environmental Setting, Environmental 
Consequences, and Mitigation 
This chapter describes the environmental conditions that might be affected by the construction and 
operation of the proposed project, as well as the anticipated impacts of these activities. Where impacts are 
determined to be significant, mitigation is recommended, which when implemented, would reduce such 
impacts to a less than significant level. The criteria for determining significance are presented for each issue 
area and are based on the CEQA Guidelines (California Code of Regulations Section 15000–15387), local 
ordinances and guidelines, and professional judgment. The following resource areas were determined to 
warrant analysis: 

• Water Resources  
• Biological Resources 
• Air Quality 
• Greenhouse Gases 
• Energy 
• Transportation and Traffic 
• Cultural Resources 
• Cumulative Impacts 

The CEQA Guidelines include a broad checklist of resources that may require consideration (see Appendix G, 
Initial Study Checklist, in the CEQA Guidelines). Other resources typically discussed in a CEQA document 
were considered for their potential for impacts and were determined to have no effect. These resource 
areas include aesthetics, hazards and hazardous materials, mineral resources, noise, population and 
housing, public services, and recreation. The following resource areas were also not discussed: 

• Land Use and Agricultural Resources – All five proposed wells would be located on property owned by 
GCID, and construction activities would not directly disturb surrounding land uses. There would be no 
impacts on land use as a result of the proposed project. The proposed project would maintain and 
perpetuate existing agricultural land uses within the GCID service area, which would be beneficial for 
existing agricultural production. Therefore, land use and agricultural resources are not discussed further. 

• Geology and Soils – Although the five proposed wells would involve earth-moving activities, the amount 
of potential soil erosion and/or topsoil loss would not be substantial, because of the limited extent of 
construction. Furthermore, as described in Section 3.1.3.1, because the total disturbance for all five 
wells would exceed 1 acre, prior to commencing construction activities, the contractor would be 
required to file a Notice of Intent with the Central Valley RWQCB in accordance with the General Permit 
for Stormwater Discharges Associated with Construction Activity. As a condition of the permit, the 
contractor would be required to develop and implement a stormwater pollution prevention plan 
(SWPPP) that identifies BMPs to reduce erosion from the sites. Implementing conditions set forth in the 
General Permit would prevent substantial adverse impacts on soil during construction, and impacts on 
soil erosion would be less than significant. Therefore, geology and soils are not discussed further. 

• Utilities and Service Systems – Though construction of the five proposed wells could result in the 
generation of up to approximately 1,000 cubic yards of soil material that would require disposal, all 
excavated soil from well installations would be spread along the Main Canal and would have no impacts 
on utilities and service systems (such as the Glenn County Landfill Facility). Additionally, the proposed 
project would not have any other impacts on existing utilities and service systems (such as requiring new 
water or wastewater treatment systems). Therefore, impacts on utilities and service systems are not 
discussed further. 
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CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

3.1 Water Resources  
This section describes the water resources existing setting and discusses potential impacts on hydrology, 
surface water resources, and groundwater resources as a result of implementing the proposed project. 

3.1.1 Environmental Setting 
GCID is located in the Sacramento Valley and lies within the Sacramento River Hydrologic Region (Region), 
which is the main water supply source for much of California’s urban and agricultural areas. The proposed 
project overlies a portion of the Sacramento Valley Groundwater Basin (SVGB or basin), which extends from 
the Red Bluff Arch to the Sacramento-San Joaquin Delta and includes portions of Tehama, Glenn, Colusa, 
Yolo, Solano, Butte, Sutter, Yuba, Placer, and Sacramento Counties (DWR, 2003b). The 4,900-square-mile 
SVGB is bordered to the east by the Sierra Nevada and Cascade ranges and to the west by the Coast Range. 
The land surface regionally slopes south and toward the main surface water feature in the basin, the 
Sacramento River, which is the largest river in California. The land surface topography is locally also affected 
by smaller features, such as lakes and tributaries of the Sacramento River and by a variety of constructed 
features and structures (for example, irrigation canals, weirs, and bypasses). Land surface elevations 
generally occur in the range of hundreds of feet above mean sea level, near the north end and periphery of 
the SVGB, to tens of feet above mean sea level near the south end and interior of the SVGB.  

The Region has mild winters with hot, dry summers. Average annual precipitation in the basin ranges from 
13 to 26 inches, with the most precipitation occurring along the eastern and northern edges of the basin. 
Typically, 80 to 90 percent of the basin’s precipitation occurs from November to April (Bertoldi, 1991). 

3.1.1.1 Hydrology 
The Sacramento River originates in the Cascade Mountains and is joined by several tributaries (Pit River 
being the largest) before flowing into Lake Shasta where its releases are regulated by Shasta Dam for flood 
control, water supply, environmental flows, and recreation. Annual runoff in the Region averages 
approximately 22.4 million ac-ft, which is nearly one-third of the state’s total natural runoff (DWR, 2003a). 
The Sacramento River has three major tributaries that drain the Sierra Nevada Range: the Feather, Yuba, 
and American Rivers. Stony, Cache, and Putah Creeks are the primary western tributaries of the Sacramento 
River. The Sutter and Yolo Bypasses are two major flood channels that carry excess Sacramento River water 
during periods of high streamflow. Factors affecting streamflow in the Region are reservoir releases, climatic 
cycles, stream diversions, and groundwater levels. The Sacramento River and its major tributaries flow year-
round and can provide a source of recharge to the aquifer system. Many of the smaller (and some larger) 
western tributaries have significantly reduced streamflow (for example, less than 1 cubic foot per second 
[cfs]) or go dry during the summer and fall, particularly during drought conditions. The Sacramento River 
flows 445 miles through the Region and into the Sacramento-San Joaquin Delta, south of the city of 
Sacramento, where it is joined by the San Joaquin River before flowing into San Francisco Bay. 

GCID is located west of the Sacramento River, and it owns and operates the Main Canal as the primary 
conveyance for water distribution throughout its service area (see Figure 3-1). The main source of GCID’s 
water supply is surface water diverted from the Sacramento River at the Hamilton City Pump Station. The 
GCID main canal extends approximately 65 miles from the pump station to the discharge running along the 
western District boundary, where it supplies various laterals for delivery to field turnouts. Drain water 
returns to the Main Canal, which eventually discharges to the Colusa Basin Drain (CBD). The CBD flows west 
and parallel to the Sacramento River and discharges into the Sacramento River at Knights Landing in Yolo 
County. The CBD drains more than 1 million acres of agricultural lands and receives water from 
32 ephemeral streams, other irrigation canals, and return flow canals. The drain also conveys winter storm 
runoff. 

In addition to the Sacramento River, other surface water features in the vicinity of GCID’s service area 
include Stony Creek, Big Chico and Little Chico Creeks, and a dozen other smaller creeks (such as Walker 
Creek).   
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CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

Lower Stony Creek extends approximately 24 miles from Black Butte Dam eastward to the Sacramento 
River. Historically, Stony Creek lacked surface flows during summer months at Hamilton City (H.T. Harvey & 
Associates [HTHA], 2007b). Black Butte Dam, completed in 1963, is jointly operated by Reclamation and the 
U.S. Army Corps of Engineers for irrigation and flood control purposes. With the development of the dam, 
surface water flows (minimum release flows of 50 cubic feet per second [cfs] for fish) are released during all 
months of the year; however, dam operation limits flows in Stony Creek to a maximum of 15,000 cfs (HTHA, 
2007b). Construction of the dam and subsequent regulation has resulted in decreased peak flows, longer 
duration bank-full flows, and highly variable flows that are often of small magnitude in late fall and early 
winter. During summer and late fall of most water year types, Stony Creek above the GCID Main Canal lacks 
surface flows. Typically, Stony Creek is dry at the SR-32 crossing (9 to 10 miles upstream from the 
Sacramento River) in drier summer and fall months; on average it is dry downstream from the GCID Main 
Canal in all months except January and February (HTHA, 2007b).  

The headwaters for Big Chico and Little Chico Creeks both occur in the Sierra Nevada Range, east of the 
SVGB margin. As Big Chico Creek enters the SVBG in upper Bidwell Park, east of Chico, the steep topographic 
gradient results in a pool and drop stream morphology (Big Chico Creek Watershed Alliance [BCCWA], 2015). 
During high-flow periods, Big Chico Creek is partially diverted to the Lindo Channel and Sycamore Creek near 
the entrance to Upper Bidwell Park, upstream from the city of Chico. Big Chico Creek flows westward 
through the Chico and agricultural lands before discharging to the Sacramento River. The flow diverted to 
the Lindo Channel returns to Big Chico Creek approximately 2.5 miles upstream from the confluence with 
the Sacramento River. The flow diverted to Sycamore Creek drains to Mud Creek, which joins Big Chico 
Creek approximately 1 mile upstream from the Sacramento River. Surface water flows within Big Chico 
Creek are generally perennial. However, the USFWS (1995, pg. 2-V-5) reported that summer (June to 
October) base flows in Big Chico Creek upstream from the Lindo Channel Diversion Dam (near Five Mile 
Recreation Area) are stable at 20 to 25 cfs, but most of this base flow is lost to infiltration near Chico and 
“…by late summer of most years, surface flow does not extend downstream of Rose Avenue” (USFWS, 
1995). Rose Avenue is located about 0.6 mile upstream from Brandonbury Lane.  

Little Chico Creek flows from the headwaters in the Sierra Nevada Range to the south–southwest, through 
Chico and agricultural lands. Although the creek is over 25 miles long, only portions of it are perennial 
(California State University at Chico [CSUC], 2002). The reach of Little Chico Creek from approximately the 
western city limits of Chico to its terminus are intermittent. Similar to Big Chico Creek, high flows are 
diverted upstream from Chico for flood protection. Diverted flows discharge to Butte Creek. Although Little 
Chico Creek may have discharged to the Sacramento River under high flow conditions in the past (prior to 
hydrologic engineering of the system), there is currently no topographic or geomorphic evidence of a 
confluence of Little Chico Creek with the Sacramento River. Rather, the creek appears to separate into a 
series of dispersed floodplain channels and sloughs.  

Table 3-1 summarizes available surface water for select streams and gages near the proposed project. 

3.1.1.2 Hydrogeology  
The SVGB is a north-to-northwest trending, asymmetrical trough filled with as much as 10 miles of marine 
and continental rocks and sediment (Page, 1986). On the eastern side, the basin overlies basement bedrock 
that rises relatively gently to form the Sierra Nevada Range; on the western side, the underlying basement 
bedrock rises more steeply to form the Coast Range. Overlying the basement bedrock are marine sandstone, 
shale, and conglomerate rocks, which generally contain brackish or saline water (DWR, 2003b). More recent 
continental deposits, overlying the marine sediments, contain fresh water. These continental deposits are 
generally 2,000 to 3,000 feet thick (Page, 1986). The depth to the base of fresh water typically ranges from 
1,000 to 3,000 feet below ground surface (bgs) (Berkstresser, 1973).  
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CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

TABLE 3-1 
Summary of Measured Streamflow Data 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Stream Gage Number/Location Data Site Period of Record 
Minimum Flow 

(cfs) 
Maximum Flow 

(cfs) 
Average Flow 

(cfs) 

Sacramento River 11425500 
At Verona, CA 

USGS NWISa 1945–2014 4,700b 

300c 
72,000b 

95,600c 
19,500b 

19,000c 

Stony Creek 11388000 
Below Black Butte Dam near 
Orland, CA 

USGS NWISa 1955–1990 0b 

0c 
8,600b 

24,000c 
530b 

520c 

Stony Creek 11388500 
Near Hamilton City, CA 

USGS NWISa 1941–1973 0b 

0c 
9,800b 

29,900c 
440b 

440c 

Big Chico Creek 11384000 
Near Chico, CA 

USGS NWISa 1930–1986 15b 

15c 
1,510b 

7,190c 
150b 

150c 

Big Chico Creek A42105 
Near Chico, CA 

DWR WDLd 1996–2012 18b 

14c 
1,280b 

3,950c 
140b 

150c 

Big Chico Creek A04250 
At Chico, CA 

DWR WDLd 1975–2013 0b 

0c 
730b 

1,200c 
83b 

80c 

Little Chico Creek A04270 
Taffee Road near Chico, CA 

DWR WDLd 1991–2002 1.4b 

1c 
500b 

1,770c 
110b 

150c 

Little Chico Creek A04280 
Near Chico, CA 

DWR WDLe 1975–1996 0b 

0c 
350b 

1,310c 
28b 

28c 

Walker Creek 11390660 
Near Artois, CA 

USGS NWISa 1965–1981 0b 

0c 
280b 

2,590c 
20b 

20c 

Colusa Basin Drain A02976 
State Highway 20 

DWR WDLd 1941–2012 55b 

0c 
11,500b 

23,900c 
730b 

730c 
a USGS (2015a). 
b Average monthly flow. 
c Average daily flow. 
d DWR (2015a). 
e Data for this gage were downloaded in 2011; the data are no longer available from original data source: DWR, 2015a. 
Notes:  
The description of the stream gage for Little Chico Creek at Taffee Road indicates that “This station is rated for moderate to high flows only where the minimum recorded GH is 9.0 
feet.” 
The Stony Creek gage below Black Butte Reservoir may be biased high because of the gage location and may not be representative of stream flows farther downstream. 
Streamflow in Big Chico Creek may be influenced by diversions implemented to reduce flooding hazards in Chico. 
NWIS = National Weather Information System 
WDL = Water Data Library 
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The GCID service area lies within the Colusa Subbasin of the SVGB, which covers approximately 1,634 square 
miles and extends from the Stony Creek watershed in the north to the Cache Creek watershed in the south, 
and from the Sacramento River westward to the ridge crest of the Inner Coast Range foothills. The Colusa 
Subbasin is bordered by the Coast Range to the west, Stony Creek to the north, Sacramento River to the 
east, and Cache Creek to the south. The Colusa Subbasin extends primarily in eastern Glenn and Colusa 
Counties and in northeastern Yolo County. This subbasin is composed of continental deposits of late Tertiary 
age, including the Tehama and the Tuscan Formations, to Quaternary age, including alluvial and floodplain 
deposits as well as Modesto and Riverbank Formations. The Tehama Formation represents the main water-
bearing formation for the Colusa Subbasin (DWR, 2003a; 2006). The Stony Creek alluvial fan occupies the 
northern extent of the subbasin and the northern area of GCID. This alluvial fan extends from Black Butte 
Reservoir to Willows, northeast from Willows to the Sacramento River, and north beyond Tehama County. 
The geologic units within the fan area include Holocene alluvial deposits, Pleistocene deposits of the 
Riverbank and Modesto Formations, and Pliocene deposits of the Tehama and Tuscan Formations (Fulton et 
al., 2003). The depth of the freshwater aquifer in the GCID area ranges from ground level to approximately 
1,200 feet bgs. Aquifer permeability tends to be higher in the northern portion of GCID that overlies the 
Stony Creek alluvial fan where most of the existing and proposed GCID wells are located. 

Groundwater underflow is generally to the east and southeast from the Coast Range toward the valley floor, 
some of which ultimately reaches the Sacramento River. The groundwater system is recharged from 
precipitation (mainly in the winter months), local creeks, base flow from the Coastal Range, and from deep 
percolation from surface water irrigation and leakage from the Main Canal and drainage distribution system. 
As discussed in Section 3.1.1, surface water budget data from the Sacramento Valley Finite-Element 
Groundwater Model (SACFEM2013) suggest that the quantity of surface water that passively percolates 
underground from canal conveyance and applied surface water within the GCID service area is estimated to 
average approximately 172,000 ac-ft per year. Approximately 95,000 ac-ft of annual groundwater recharge 
comes from seepage water percolation from GCID’s unlined conveyance system, and approximately 
77,000 ac-ft come from deep percolation of applied surface water to agricultural land and precipitation. 

Groundwater Conditions. Historical trends indicate that long-term groundwater levels are relatively stable 
within the GCID boundaries (DWR, 2013), except during droughts, such as during water years 1976–1977 
and 1987–1992, in which slight declines in groundwater levels were evident (DWR, 2006). All groundwater 
wells showed recovery from the 1970s drought after wet conditions occurred in the 1980s (DWR, 2006). 
Long-term trends show that after years of drought, water levels usually return to their pre-drought levels 
when normal precipitation levels return. Average seasonal groundwater level fluctuations of approximately 
5 feet are shown to occur in normal and dry years (DWR, 2006). 

Across the Sacramento Valley, DWR groundwater level change maps indicate that groundwater levels have 
declined throughout the depth of the aquifer over the last decade. The intermediate-depth zone 
(approximately 200 to 600 feet bgs) shows the greatest decline in groundwater levels, with water level 
declines close to 30 feet in some areas of the SVGB (Northern California Water Association [NCWA], 2014a). 
In addition, cumulative changes in groundwater storage between spring 2005 and 2010 show a net deficit 
(NCWA, 2014; DWR, 2013).  

Available data suggest that groundwater elevations in the Colusa Subbasin declined during the 2008 drought 
and recovered during the wetter periods of 2010 and 2011 to the pre-drought 2008 levels (DWR, 2014a). 
Recent information indicates that groundwater elevations declined at multiple wells by approximately 10 to 
20 feet between spring 2010 and spring 2014 in the southwestern portion of the Colusa Subbasin because of 
ongoing drought conditions (DWR, 2014a). 

All five of the existing wells associated with the proposed project are located in Glenn County, and all five of 
the new wells would also be located in Glenn County. Therefore, the review analysis of groundwater levels 
trends focuses on the Glenn County portion of the Colusa Subbasin. Closer examination of recent trends in 
groundwater levels in Glenn County for various aquifer depths suggests that the northern and northwestern 
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portions of Glenn County show a general decrease in water levels in 2014 compared to 2004, 2011, and 
2013. DWR water level contour maps and statistics for Glenn County water level changes measured at wells 
are presented in Table 3-2 and on Figure 3-2. 

TABLE 3-2 
Summary of Groundwater Levels in Glenn County 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 
Shallow Wells 

(less than 200 feet deep) 
Intermediate Wells 

(100 and 450 feet deep) 
Intermediate Wells 

(200 to 600 feet deep) 

Deep Wells 
(greater than 600 feet 

deep) 

Groundwater Level Change Summer 2004 to Summer 2014 

Maximum Increase 
GWE (feet) 

-- 4.7 -- -- 

Maximum Decrease 
GWE (feet) 

- 53.1 - 66.9 - 66.9 - 36.7 

Average Change GWE 
(feet) 

- 19.1 - 19.7 - 23.8 - 24.0 

Number of Wells 
Monitored 

27 46 16 3 

Groundwater Level Change Summer 2013 to Summer 2014 

Maximum Increase 
GWE (feet) 

-- 5.5 5.5 59.4 

Maximum Decrease 
GWE (feet) 

- 27.7 - 35.1 - 37.9 - 45.6 

Average Change GWE 
(feet) 

- 7.6 - 7.4 - 7.8 - 6.4 

Number of Wells 
Monitored 

33 53 22 9 

Note: 
GWE = groundwater elevation 
Source: Contour maps from DWR (2015b) 

 
Groundwater levels dropped an average of just over 7 feet between 2013 and 2014 for all aquifer depths 
over the summer. Average seasonal water level fluctuations of this magnitude generally occur in the valley 
in dry years. During this same period, maximum decreases in water levels were measured at close to 30 feet 
in the shallow aquifer and over 40 feet in the deep aquifer, which are larger values than previously recorded 
for a 1-year period.  

Agricultural areas on the western edge of the valley use groundwater as the primary or sole source of 
irrigation water, and water levels tend to decline in those areas during dry periods from a lack of surface 
water supply and recharge (NCWA, 2014). After 3 consecutive drought years, water levels have declined; 
however, based on historical water level trends groundwater levels are expected to largely recover during 
the next wet period. 
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Surface Water–Groundwater Interaction. The nature of surface water-groundwater interactions across the 
SVGB is complex, both spatially and temporally, but in most areas, shallow groundwater levels lead to 
groundwater discharge to surface streams. As a result of pronounced drought conditions or groundwater 
production, groundwater levels may decline such that streams that formerly gained streamflow from 
groundwater discharge now recharge the groundwater system through streambed infiltration. If streams dry 
up (either seasonally or during drought conditions), they no longer provide a source of recharge to the 
underlying aquifer system. 

In the SVGB, surface water and groundwater systems are strongly connected, and their interaction is highly 
variable spatially and temporally. Generally, the major trunk streams of the valley (the Sacramento and 
Feather Rivers) act as drains and are recharged by groundwater throughout most of the year. The 
exceptions are areas of depressed groundwater elevations attributable to groundwater pumping, inducing 
leakage from the rivers, and localized recharge to the groundwater system. In contrast, the upper reaches of 
tributary streams flowing into the Sacramento River from upland areas are almost all losing streams (they 
recharge the groundwater system). Some of these transition to gaining streams (they receive groundwater) 
farther downstream, closer to their confluences with the Sacramento River. Only limited estimates of these 
surface water-groundwater exchange rates have been developed for specific reaches on a limited number of 
streams in the Sacramento Valley to date. 

Groundwater is recharged by deep percolation from rainfall infiltration and irrigated agriculture (referred to 
as landscape recharge) and leakage from streams and surface water bodies. The primary source of recharge 
in the SVGB has become deep percolation of irrigation water past crop roots, sometimes referred to as 
recharge from excess applied irrigation water. Of the average 13.3 million ac-ft of groundwater recharged 
annually from 1962 to 2003, approximately 19 percent was from streamflow leakage and 79 percent was 
from the landscape processes (Faunt, 2009). During the droughts of water years 1976–1977 and 1987–1992, 
the landscape recharged decreased; however, recorded wet periods during water years 1978–1985 and 
1993–1998 indicated larger magnitude landscape recharge fluctuations (Faunt, 2009). Since at least the mid-
1950s, deep percolation of applied irrigation water has become an increasingly important source of 
recharge, both volumetrically and in terms of water quality. Deep percolation of applied irrigation water has 
reversed long-term groundwater level declines in some areas of the valley and stabilized groundwater levels 
in many areas of the valley where surface water diversions are used for irrigation (NCWA, 2014). 

Groundwater Quality. Groundwater quality in the SVGB is generally good and sufficient for municipal, 
agricultural, domestic, and industrial uses (DWR, 2003a); however, some localized groundwater quality 
problems exist. Natural groundwater quality is influenced by streamflow and recharge from the surrounding 
Coast Range and Sierra Nevada Range. Runoff from the Sierra Nevada Range is generally of higher quality 
than runoff from the Coast Range because of the presence of marine sediments in the Coast Range. 
Therefore, groundwater quality tends to be better in the eastern half of the valley. Groundwater quality also 
varies from north to south, with the best water quality in the northern portion of the valley and poorer 
water quality in the southwestern portion (USGS, 1984). This geographic variation is caused by surface 
recharge through the valley floor, which tends to be more concentrated in constituents than inflows from 
the valley margins. Most recharge of shallow groundwater in the basin is from agricultural irrigation, which 
has the potential to concentrate materials that are over-applied to farmland (such as fertilizer or other 
agricultural chemicals). 

Calcium is the predominant cation and bicarbonate is the predominant anion in the northern and eastern 
Sacramento Valley groundwater (USGS, 2010). Groundwater on the west side generally has higher 
concentrations of sulfate, chloride, and total dissolved solids (TDS) than groundwater on the east side. 
Groundwater in the center of the Sacramento Valley is generally more geochemically reduced and contains 
higher concentrations of TDS than groundwater on the east side (USGS, 2010). 

TDS consists of inorganic salts and small amounts of organic matter, and is strongly correlated with electrical 
conductivity (EC), also referred to as specific conductance. EC and TDS are indicators of salinity levels in 
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groundwater. The California secondary drinking water standard for TDS is recommended at 500 milligrams per 
liter (mg/L) (taste and odor threshold). The nonregulatory agricultural water quality goal is 450 mg/L.3 
Generally, TDS levels are between 200 and 500 mg/L in most of the Sacramento Valley. Along the eastern 
boundary of the valley, TDS concentrations tend to be less than 200 mg/L, indicative of the low salinity of 
runoff from the Sierra Nevada Range. In the southern half of the valley, the TDS levels are higher because of 
the local geology, and large areas have TDS concentrations that exceed 500 mg/L. TDS concentrations as high 
as 1,500 mg/L have been reported in a few areas (USGS, 1991). Areas that have high TDS concentrations 
include the south-central part of the SVGB, south of Sutter Buttes, in the area between the confluence of the 
Sacramento and Feather Rivers. The area west of the Sacramento River from Putah Creek south to the 
San Joaquin River has elevated TDS levels (USGS, 1991). Areas around Maxwell, Williams, and Arbuckle have 
high concentrations of chloride, sodium, and sulfate in groundwater (DWR, 1978). TDS in this region averages 
about 500 mg/L, but concentrations exceeding 1,000 mg/L have been reported. The source of salinity in the 
Maxwell and Putah Creek areas is associated with mineral springs in the hills to the west. High salinity around 
Sutter Buttes is believed to be caused by upwelling of saline water from underlying marine sediments 
(USGS, 1984). 

Nitrates in groundwater have various sources, including fertilizers, wastewaters, and natural deposits. In 
irrigation water, nitrate can be an asset because of its value as a fertilizer; however, problems associated with 
plant toxicity can arise when concentrations exceed 30 mg/L (as N) (USGS, 1991). Two areas of elevated 
nitrate concentrations have been identified in the Sacramento Valley: one in northern Yuba and southern 
Butte Counties (in the Gridley-Marysville area) and another in northern Butte and southern Tehama Counties 
(in the Corning-Chico area). Elevated nitrate concentrations in these areas are associated with shallow wells 
and are thought to be the result of a combination of fertilizers and septic system discharges.  

For the Colusa Subbasin, a few localized groundwater quality issues have been reported. Groundwater 
quality for the Colusa Subbasin is characterized by moderate to high TDS, with localized areas of high nitrate 
and manganese concentrations near the town of Colusa (DWR, 2003a; 2006). High TDS and boron 
concentrations have been detected near Knights Landing. High nitrate levels have been detected near 
Arbuckle, Knights Landing, and Willows. 

In the northern portion of the GCID service area, where the proposed GCID wells would be installed, the 
groundwater is of adequate quality for crop irrigation (GCID, 1995). Boron concentrations and TDS are 
sufficiently low to qualify as Class I irrigation water4. Lands south of the Willows fault have experienced 
problems with excess boron in groundwater and high TDS, frequently in excess of 5,000 mg/L. Groundwater 
quality problems occur in an area between Maxwell and Arbuckle, where unusually high concentrations of 
sodium, chloride, and sulfate occur. TDS averages approximately 500 mg/L; some samples have exceeded 
1,000 mg/L. The suspected sources of the salinity are mineral springs that are in contact with marine 
sediments emanating from the Rumsey Hills and Sutter Buttes areas. The groundwater used in this region is 
usually blended with surface water to make it suitable for crop irrigation. 

Other local concerns in Colusa County include elevated levels of TDS, boron, and manganese (Colusa County, 
2008). In addition, elevated levels of arsenic have been reported around Grimes, and elevated levels of iron 
and manganese in water have been an issue in Williams and Colusa (Glenn County Department of Agriculture, 
2005). Areas with high nitrate concentrations occur primarily in northern Glenn County and around Willows. 

According to a comprehensive groundwater quality analysis performed as part of the Irrigated Lands 
Regulatory Program and summarized in the Sacramento Valley Water Quality Coalition Groundwater Quality 
Assessment Report (CH2M HILL, 2014), a high-vulnerability area for groundwater quality degradation was 

3 The Food and Agriculture Organization of the United Nations (1985) recommends goals that are protective of various agricultural uses of water, 
including irrigation of various types of crops and stock watering. This goal is for salt-sensitive crops, considering several factors including climate, 
precipitation, and irrigation management. 

4 Class I irrigation water is “excellent to good, regarded as safe and suitable for most plants under any condition of soil or climate” (Doneen, 1950). 
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identified between Orland and Willows. This area in northern Glenn County has high levels of nitrate, with a 
potential influence from dairy operations in that region. Another high-vulnerability area exists around 
Willows. These areas have nitrate concentrations that exceed the primary maximum contaminant level of 
45 mg/L (of nitrate as nitrate). 

Groundwater pumped from these areas for domestic use should be tested, because concentrations of 
nitrate as nitrate greater than 45 mg/L would exceed the primary maximum contaminant level. 
Groundwater pumped for irrigation use would potentially benefit agricultural operations, because less 
nitrate fertilizer might be needed for crops. 

3.1.1.3 Land Subsidence 
Land subsidence is the decline in ground surface elevation resulting from natural forces (such as 
earthquakes) and anthropogenic activities (for example, groundwater, oil, and gas extraction). When 
groundwater is pumped, the porewater pressure in the aquifer decreases, resulting in more stress on the 
aquifer structure. If the additional stress causes the aquifer materials to compact, the aquifer pore space 
may be reduced, resulting in land subsidence. Land subsidence can be elastic (temporary compaction of 
subsurface material that rebounds as groundwater levels recover) or inelastic (irreversible, permanent 
compaction of subsurface material). Inelastic land subsidence can lead to an overall reduction in aquifer 
storage capacity and can occur if groundwater levels decline below historical lows (DWR, 2014b). Land 
subsidence generally occurs over large areas in small increments; therefore, changes in the ground surface 
may not be noticeable. These small changes accumulate over time and can lead to impacts such as changes 
in stream, canal, or levee elevations and slopes; damage to infrastructure such as roads, bridges, and 
utilities; damage to building foundations; and collapse of well casings (USGS, 2015b). 

DWR has been monitoring land subsidence within the SVGB since 1992. The monitoring network includes 
11 extensometers and a continuous global positioning system (GPS) network (DWR, 2015c). Additionally, a 
GPS network survey, which included nearly 60 locations, was performed in 2004 (DWR, 2015c). The intent of 
the survey was to provide baseline data against which future surveys can be compared to assess subsidence. 
DWR has monitored subsidence in Glenn County since 2006 and in Colusa County since 2005 (see Table 3-3). 
Eight of the 11 extensometers that DWR operates in the Sacramento Valley indicate no inelastic subsidence, 
although they do indicate elastic subsidence on the order of 0.03 foot (0.36 inch) (DWR, 2013, page SR-100). 
The magnitude of land subsidence in the SVGB is generally minimal and confined to limited areas of the 
basin. In these limited areas, land subsidence is likely the result of groundwater extraction (DWR, 2013). 
Yolo County has experienced the most subsidence within the SVGB outside of the Sacramento-San Joaquin 
Delta region, with the greatest subsidence reported between Zamora and Knights Landing (approximately 
7 feet between 1949 and 2002, which is 0.13 foot per year). According to the Public Update for Drought 
Response (DWR, 2014c), some subsidence is occurring in Glenn County at one extensometer station located 
adjacent to GCID, between Orland and Willows. Since 2005, land subsidence at this station was measured as 
-0.05 foot, with an average annual ground surface displacement of -0.007 foot (DWR, 2015d); however, data 
from this station indicate that the area has remained stable since 2009. Two other extensometer stations, 
one north and one south of this one, indicate no land subsidence.  

TABLE 3-3 
Extensometers in Glenn and Colusa Counties 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

State Well Identifier Location County Period of Record Beginning 
Subsidence 

(feet)a 

16N02W05B001M MID Colusa 2006 -0.06 

17N02W09H002M MID Colusa 2005 -0.02 

19N02W08Q001M GCID Glenn 2006 -0.01 
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TABLE 3-3 
Extensometers in Glenn and Colusa Counties 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

State Well Identifier Location County Period of Record Beginning 
Subsidence 

(feet)a 

21N02W33M001M GCID Glenn 2006 -0.08 

22N02W15C002M GCID Glenn 2003 0.03 

a Subsidence data represent the most recent measurements available online (October 15–16, 2014). 

Notes: 

Negative subsidence values represent a decline in ground surface elevation; positive values represent an increase in ground 
surface elevation. 

MID = Maxwell Irrigation District 

Source: DWR (2015d) 

 

3.1.1.4 Water Use 
Municipal, industrial, and agricultural water demands in the Region are approximately 8 million ac-ft per 
year (DWR, 2003a). Major water supplies in the Region are provided through surface storage reservoirs, 
mainly Reclamation’s Shasta Reservoir (a Central Valley Project [CVP] facility) on the upper Sacramento River 
and DWR’s Oroville Reservoir (a State Water Project [SWP] facility) on the Feather River. Groundwater is 
also a major source of water supply in the Region. The exact quantity of annual groundwater pumping in the 
SVGB is unknown; however, estimates suggest that approximately 2.5 million ac-ft per year are pumped 
from municipal, industrial, and agricultural production wells (DWR, 2003a). Agricultural, industrial, and 
municipal groundwater users in the SVGB pump primarily from deeper continental deposits, whereas 
domestic groundwater users in the basin generally pump from shallower deposits.  

Surface water is the primary source of water to meet water needs in the Colusa Subbasin; however, 
groundwater is also used to assist in meeting agricultural, domestic, municipal, and industrial water needs, 
primarily in areas outside of established water districts. Municipal, industrial, and irrigation well yields in the 
Colusa Subbasin average from 740 to nearly 2,000 gallons per minute (gpm) (Olmsted and Davis, 1961; DWR, 
2006) and range in total depth from 20 to 1,340 feet bgs, averaging 368 feet bgs (DWR, 2006). Domestic 
wells in the Colusa Subbasin range in total depth from 11 to 870 feet bgs, averaging 155 feet bgs.  

Pumping rates for wells within GCID indicate that well yields in the basin are sufficient to support large-scale 
agriculture (Colusa Basin Drainage District, 2005). The Tehama-Colusa Canal Authority (TCCA) service area is 
also an area of groundwater use in the Colusa Subbasin. Although the TCCA delivers surface water to 
agricultural users when CVP water supplies are restricted because of hydrologic conditions, water users rely 
on groundwater to supplement limited surface water supplies. Willows, Williams, and Orland also use 
groundwater supplies almost exclusively for public water supply. 

Although GCID is almost exclusively a surface water provider, conjunctive use of groundwater presently 
occurs within its service area (GCID, 1995). GCID supplies approximately 795,000 ac-ft per year of surface 
water and groundwater for use by GCID customers (GCID, 2013). The water sources available to GCID and 
the total water used in the GCID service area are described in the following sections. 

Surface Water. GCID holds a number of pre-1914 water rights on the Sacramento River and Stony Creek, 
some dating back to 1883. In addition, GCID holds post-1914 water rights and riparian water rights on the 
Sacramento River and some of its western tributaries (GCID, 1995). After the construction of Shasta Dam on 
the Sacramento River, GCID entered into a water right settlement agreement with the United States federal 
government that recognizes GCID’s rights to annually divert up to 720,000 ac-ft of base supply water and up 
to 105,000 ac-ft of project water from the Sacramento River in accordance with the terms of the contract. 
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(GCID, 1995). These surface water diversions are used to supply irrigation water to customers within GCID’s 
service area. 

GCID’s main diversion from the Sacramento River is at the Hamilton City pump station, approximately 
100 miles north of Sacramento, on an oxbow off the main stem of the Sacramento River. GCID diverts a 
maximum of 3,000 cfs from the Sacramento River and conveys it through its 65-mile-long Main Canal and 
nearly 1,000 miles of irrigation canals, laterals, and drains to approximately 175,000 acres in its service area, 
and to 25,000 acres within three national wildlife refuges (Sacramento, Delevan, and Colusa) (GCID, 2015). 
Surface water diversions for GCID use annually average approximately 794,000 ac-ft (GCID, 2013). During 
critically dry water years, the GCID Settlement Contract supply is reduced by 25 percent in accordance with 
the terms of the contract. 

Groundwater and Conjunctive Use Operations. GCID’s water supply demand is primarily met with surface 
water, but conjunctive use operations also occur. Groundwater supplies are used to meet water demands in 
drier years, when surface water diversions are restricted. GCID currently owns and operates five 
groundwater production wells (see Table 3-4). These wells are all within Glenn County and are drilled into 
the Lower Tuscan Aquifer (see Figure 2-1). 

TABLE 3-4 
Existing GCID Production Well Data 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

State Well Identifier 
(associated project well number) 

Well Screen Interval 
(feet bgs) 

Well Yield 
(estimated gpm) 

22N02W02J001M (Well No. E1) 800–820; 840–870; 900–1,240; and 
1,270–1,300 

2,500–4,000 

22N01W19K005M (Well No. E2) 920–1,230 2,500–3,250 

21N01W05D001M (Well No. E3) 783–1,227 2,500–4,500 

21N01W31H001M (Well No. E4) 800–1,240 2,500–3,500 

21N02W36A001M (Well No. E5) 190–500 and 600–710 2,500–3,000 

 
GCID first pumped these wells in 2007, at 547 ac-ft for that year. In 2008 and 2012, the wells were pumped 
at less than 500 ac-ft; and in 2009, a dry year, GCID pumped 1,405 ac-ft. In 2010, no groundwater was 
pumped. GCID entered into two water transfer agreements, in 2011 and 2013, and pumped 6,300 and 
5,000 ac-ft, respectively, in those years to supply the water transfer programs (GCID, 2013). 

GCID landowners also operate their own private wells throughout the District. Approximately 175 private 
production wells exist throughout the District and help supply some of the irrigation water to agricultural 
landowners. Agricultural wells are typically drilled at depths of 600 feet or less, whereas domestic wells 
usually tap into the upper, unconfined alluvial layer, with freshwater deposits less than 200 feet deep (GCID, 
1995). 

Some agricultural lands within GCID, primarily orchards with drip irrigation, use groundwater as the sole 
source of irrigation water. Private landowner wells pump the majority of this groundwater with an average 
production of about 2,000 ac-ft during most years (GCID, 2010).  

GCID has entered into comingling and purchase agreements with private well owners to supplement water 
supplies in the District, particularly in drought years, such as in 1994, which was a critically dry year. 

Other groundwater extractions within the District include residential uses, non-District land agricultural use, 
and municipal and industrial use.  
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3.1.2 Assessment Methods and Thresholds of Significance 
Implementing the proposed project would significantly affect water resources if it results in any of the 
following:  

• Violation of any water quality standards or waste discharge requirements. 

• Substantial alteration to the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner that would result in substantial erosion or 
siltation onsite or offsite. 

• Substantial alteration to 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 that would result in flooding onsite or offsite. 

• Creation or contribution to runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff. 

• Otherwise substantial degradation to water quality. 

• Substantial depletion of groundwater supplies or substantial interference with groundwater recharge. 

• Depletion of aquifer volume or lowering of local groundwater levels such that the yield of existing wells 
is substantially reduced and not capable of supporting existing land uses or planned uses for which 
permits have been granted.5 

• Degradation of groundwater quality that threatens to exceed regulatory standards or would 
substantially impair reasonably anticipated beneficial uses of groundwater. 

• Substantial, permanent land subsidence that would adversely affect critical infrastructure (for example, 
wells, and levees). 

• Substantial decrease in the annual supply of water available to any CVP, SWP, or non-project user as a 
result of the following:  

− A substantial decrease in carryover storage 
− A substantial change in timing or rate of river flows 

Groundwater moves through the subsurface from a place of groundwater recharge to a place of 
groundwater discharge. When a pump lifts water to the surface, it removes groundwater from aquifer 
storage and intercepts groundwater that would have otherwise moved to a different place of groundwater 
discharge. Thus, groundwater temporarily discharged from a groundwater well is initially removed from 
storage in the aquifer, which is eventually balanced by a temporary loss of water from somewhere else. The 
decline in the water level inside the pumping well creates a hydraulic gradient (slope) toward the well within 
the surrounding groundwater system outside the well. This slope causes groundwater to flow radially 
(laterally and vertically) to the well, resulting in a declining water table (unconfined aquifer) or 
potentiometric surface (confined aquifer) in the surrounding aquifer. The feature formed by the decline in 
surrounding groundwater levels from groundwater pumping is referred to as the “cone of depression.” 
Operation of existing production wells, located within the cone of depression of a proposed well, and 
streams that overlie this cone of depression, have the potential to be adversely affected. 

Potential effects on groundwater and surface water resources were forecast using a numerical groundwater 
flow model, SACFEM2013 (CH2M HILL and MBK Engineers, Inc., 2015). SACFEM2013 was developed 

5Well yield is defined as the maximum sustainable pumping rate that can be supplied by a well without inducing a decline in water levels that 
exceeds the available drawdown. Available drawdown is defined as the height of the column of water between the static water level and the total 
depth of the well or the depth of the pump intake.  
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specifically to evaluate potential effects on surface water and groundwater resources associated with 
proposed conjunctive water management projects across the valley.  

SACFEM2013 is composed of a groundwater model and a surface water budgeting module that computes 
monthly agricultural pumping and groundwater recharge due to applied water and precipitation. The model 
is calibrated to groundwater levels measured in monitoring wells during a 41-year period (water years6 

1970–2010). Forecasts of project-related effects can be evaluated for a broad range of hydrologic conditions 
because this calibration period includes a variety of year types such as severe drought periods similar to 
those in the recent past (for example, water years 1976–1977 and 1987–1992) and extremely wet years (for 
example, water year 1983). The surface water budgeting module computes the applied water demand, 
surface water supplies, and agricultural groundwater pumping (which accounts for reduced surface water 
deliveries during droughts) over these varying climatic conditions. In the GCID area agricultural water 
demands included in SACFEM2013 are based on 2010 land use surveys (CH2M HILL and MBK Engineers, Inc., 
2015). Appendix A discusses technical details associated with the proposed project simulations and impacts 
analysis using SACFEM2013. 

The proposed project would include groundwater production from February 15 through March 15 and from 
April 1 through November 15 during dry and critical water years, with an assumed total project volume of 
approximately 28,500 ac-ft per year (proposed pumping rate of 2,500 gpm at each of the 10 wells 
apportioned over the 8.5-month pumping period (259 days) in dry and critical years. The well construction 
information for existing and assumed groundwater pumping wells is provided in Table 3-5. The pumping 
rate at each individual well was divided and assigned vertically to model layers7 that approximately 
correspond to the well screen interval(s). 

TABLE 3-5 
Summary of Existing and Proposed Pumping Well Construction 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Project Well Well Status 
Screen Interval(s) 

(feet bgs) 
Simulated Pumping Rate 

(gpm) 

Well No. E1 Existing production well 800–820 
840–870 

900–1,240 
1,270–1,300 

2,500 

Well No. E2 Existing production well 920–1,230 2,500 

Well No. E3 Existing production well 783–1,227 2,500 

Well No. E4 Existing production well 800–1,240 2,500 

Well No. E5 Existing production well 190–500 
600–710 

2,500 

Well No. P1 Exploratory test hole 215–235 
280–310 
540–550 

2,500 

Well No. P2 Exploratory test hole 290–370 
630–645 
745–760 

880–1,200 

2,500 

6 A water year runs from October 1 of the previous calendar year through September 30 of the current calendar year (for example, water year 1976 
includes October 1, 1975 through September 30, 1976). 

7 For additional information regarding SACFEM2013 model layering, see CH2M HILL and MBK Engineers, Inc. (2015).  
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TABLE 3-5 
Summary of Existing and Proposed Pumping Well Construction 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Project Well Well Status 
Screen Interval(s) 

(feet bgs) 
Simulated Pumping Rate 

(gpm) 

Well No. P3 Exploratory test hole 255–290 
310–320 
370–380 
395–435 
445–500 

2,500 

Well No. P4 Exploratory test hole 130–170 
360–390 
760–840 

2,500 

Well No. P5 Exploratory test hole 140–170 
250–275 
500–510 
530–540 
550–560 
640–655 

2,500 

 
Model simulations were performed using SACFEM2013 to forecast potential effects that could result from 
implementing the proposed project. Two SACFEM2013 simulations were performed. The first was the 
baseline simulation where the model was run for the 41-year simulation period without the proposed 
project. The second was similar to the baseline except that the proposed project was simulated as active 
during each dry and critical water year of the 41-year simulation period (16 out of 41 water years). Model 
results were used to forecast the incremental drawdown8 that could occur in the shallow (model layer 1, 
upper 65 feet of the unconfined aquifer associated with typical domestic well depths), mid-depth (model 
layer 4), and deep (model layer 7) aquifers. Potential groundwater impacts were evaluated for two 
hydrologic scenarios. The first scenario was at the end of 2 consecutive years of project operation, 
consistent with the end of the water year 1977 irrigation season (water years 1976–1977). Two consecutive 
years of dry/critical dry conditions have occurred eight times during the 110-year period of hydrologic data 
(DWR, 2015e) and is considered a more “typical” occurrence for project operations. The second scenario 
corresponded to 6 consecutive years of project operation consistent with the end of the water year 1992 
irrigation season (water years 1987–1992). A drought of this magnitude is considered an extreme event, 
having occurred only twice (water years 1929–1934 and 1987–1992) during 110-year period of hydrologic 
data (DWR, 2015e). It is expected that future multiyear events would occur with similar infrequency, and the 
forecast incremental drawdown at this time is considered a maximum potential impact. 

The significance thresholds are evaluated against existing and anticipated conditions due to the project by 
simulating the proposed well pumping schedule in SACFEM2013 and evaluating the modeling results. 
Modeling results were evaluated as follows for each of four potential impacts. 

Groundwater. As previously discussed, operating a groundwater production well creates localized and 
temporary drawdown near the well. Forecast incremental drawdown was compared against the location of 

8 For this evaluation, incremental drawdown was computed through the following method: A SACFEM2013 simulation was initially conducted over 
the water years 1970–2010 simulation period and referred to as the baseline simulation. A project simulation was then conducted with the baseline 
model, but with the proposed project pumping added at the appropriate rates, locations, and depths. The incremental drawdown was then 
computed by subtracting the project groundwater levels from baseline groundwater levels at each model node and for each stress period over the 
water years 1970–2010 simulation period. Forecasting groundwater level-related impacts in this manner facilitates assessment of incremental 
project-related impacts on groundwater and surface water resources with consideration of dynamic hydrologic conditions (such as droughts and wet 
periods). 

3-18 WBG121814151942RDD 

                                                           



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

existing domestic and irrigation wells to assess if any of these wells might be affected by the proposed 
project. The evaluation considered more than 3,000 known domestic, irrigation, and miscellaneous wells 
within Glenn County, with available well construction information, located within the maximum forecast 
incremental drawdown of 5 feet and greater for each respective model layer. Additionally, potential 
exceedances of Glenn County BMOs were evaluated at key wells9 within the maximum forecast incremental 
drawdown of 5 feet and greater in the deep aquifer at the end of the 1992 pumping season (anticipated 
maximum cone of depression extent) (Glenn County WAC, 2001). The location of the Glenn County BMO 
subareas are presented on Figure 3-1. Although Butte County has established BMOs, there are no locatable 
key wells with established groundwater level monitoring within the simulated 5-foot or greater cone of 
depression. 

Surface Water. Operation of the proposed project could also result in reduced streamflow by increasing 
streambed infiltration, intercepting groundwater that would have otherwise discharged to surface water 
bodies, or some combination thereof. Streams with the greatest potential for impacts were identified by 
delineating areas that have forecast incremental drawdowns in the shallow aquifer of 1 foot or greater due 
to implementation of the proposed project. The maximum forecast streamflow reduction rate was 
compared to the simulated stream length to evaluate potential streamflow impacts.  

Land Subsidence. Land subsidence was assessed qualitatively by reviewing the amount of groundwater 
drawdown caused by the proposed project and evaluating existing subsidence areas near the proposed 
project.  

Groundwater Quality. Simulated groundwater flow directions were compared to the locations of known 
existing areas of poor groundwater quality to assess if the changes in flow direction due to pumping the 
production wells would induce migration of groundwater having poor water quality into areas of 
groundwater having good water quality, thereby affecting nearby wells. 

3.1.3 Environmental Impacts  
3.1.3.1 Construction Impacts  
Impact WR-1: Violation of any water quality standards or waste discharge requirements. 

The proposed project would involve earth-moving activities, including drilling wells and digging trenches for 
conveyance pipelines. Construction activities would result in moderate ground disturbance and could result 
in localized soil erosion. Because of the limited extent of construction, the amount of potential soil erosion 
would not be substantial; however, impacts on surface water quality could occur because of stockpile 
erosion.  

Because the total disturbance area for all five wells would exceed 1 acre, prior to commencing construction 
activities the contractor would be required to file a Notice of Intent with the Central Valley RWQCB in 
accordance with the General Permit for Stormwater Discharges Associated with Construction Activity. As 
part of the permit, the contractor would be required to develop and implement a SWPPP that identifies 
BMPs to reduce sediment discharge from the sites. Implementing conditions set forth in the General Permit 
for Stormwater Discharges Associated with Construction Activity, in addition to measures established in the 
SWPPP in conjunction with BMPs would substantially lessen potential effects on surface water quality 
resulting from construction activities; therefore, this impact would be less than significant. 

9 Key wells are a set of existing wells for which groundwater levels are routinely monitored by either DWR, water districts, municipalities, or other 
entities. Historical groundwater level data for each well are used to develop BMO alert levels such that if any future measurement exceeds the 
designated level, specific response actions are triggered. 
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CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

3.1.3.2 Operational Impacts 
Groundwater.  

Impact WR-2: Depletion of aquifer volume or lowering of local groundwater levels such that the yield of 
existing wells is substantially reduced, and the well would not be capable of supporting existing land uses or 
planned uses for which permits have been granted. 
Figures 3-3 through 3-5 present the forecast maximum incremental drawdown in the shallow, mid-depth, 
and deep aquifers projected to occur at the end of 2 consecutive years of project operation (the end of the 
water year 1977 irrigation season). Incremental drawdown in the shallow aquifer is forecast to be no more 
than 6 feet by the end of the pumping season (see Figure 3-3) and would not extend eastward beyond the 
Sacramento River. The maximum incremental drawdown in the mid-depth aquifer is forecast to be no more 
than approximately 30 feet (see Figure 3-4), and the incremental drawdown in the deep aquifer is forecast 
to be no more than 55 feet. The maximum incremental drawdown values occur at project pumping wells 
and dissipates rapidly with distance from the wells. Forecast incremental drawdown does not exceed 5 to 
10 feet in most areas (see Figures 3-3 through 3-5).  

Figures 3-6 through 3-8 present the forecast maximum incremental drawdown in the shallow, mid-depth, 
and deep aquifers projected to occur at the end of the 6-year pumping period (the end of the water year 
1992 irrigation season). Incremental drawdown in the shallow aquifer is forecast to be no more than 8 feet 
by the end of the pumping season (see Figure 3-6). As indicated, the forecast cone of depression would be 
larger farther east beneath the Sacramento River. The maximum incremental drawdown in the mid-depth 
aquifer is forecast to be no more than approximately 30 feet (see Figure 3-7), and the incremental 
drawdown in the deep aquifer is forecast to be no more than 55 feet. Similar to the 2-year operation, 
maximum incremental drawdown values occur at project pumping wells and dissipate rapidly with distance 
from the wells (see Figures 3-6 through 3-8). These data suggest that under prolonged pumping conditions 
(more than 1 year) a new dynamic equilibrium would be established in the aquifer system such that there 
would be no appreciable difference in incremental drawdown under either a 2-or 6-year operational 
scenario. 

Figures 3-9a and 3-9b present hydrographs showing simulated groundwater elevations versus time from 
water years 1970–2010 at distances of approximately 1, 3.5, and 5.5 miles from existing GCID production 
Well No. E4 (see Figures 3-3 through 3-8 for hydrograph locations) for the shallow, mid-depth, and deep 
aquifers. The blue line shows simulated groundwater levels under existing conditions, and the red lines 
represent simulated groundwater levels with project pumping.  

The hydrographs show that groundwater levels fluctuate seasonally. Fluctuations in groundwater levels 
occur because of agricultural groundwater pumping and recharge from rain and applied irrigation water. As 
shown on Figures 3-9a and 3-9b, seasonal fluctuations are smaller in the shallow and deep aquifers than in 
the mid-depth aquifer, because simulated agricultural groundwater pumping occurs in the mid-depth 
aquifer. Periods of groundwater level drawdown due to project pumping are indicated where differences 
between the baseline and proposed project hydrographs occur. 

As shown on Figure 3-9a the largest magnitude of drawdown in the shallow and mid-depth aquifers would 
occur at the Hydrograph B location (west of the Main Canal near Well No. E5). The existing and proposed 
production wells in this area have shallower well screens; therefore, larger changes in groundwater levels 
are expected to occur in the shallower portion of the aquifer (see Figures 3-3, 3-4, 3-6, and 3-7). As shown 
on Figure 3-9b, simulated incremental drawdown is greatest in the deep aquifer, particularly at the 
Hydrograph A location (west of the Main Canal between Well Nos. E3 and E4) because the production wells 
at that location are screened within the deep aquifer.  
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FIGURE 3-3
Forecast Incremental Drawdown in the 
Shallow Aquifer (November 15, 1977)
Environmental Impact Report for the
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Supplemental Supply Project
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FIGURE 3-4
Forecast Incremental Drawdown in the 
Mid-  Aquifer (November 15, 1977)
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater
Supplemental Supply Project

Notes:
1. The average depth range of the Shallow Aquifer 

 within the GCID service area is 5 to 65 feet bgs. 
2. The average depth range of the Mid-Depth Aquifer

 within the GCID service area is 350 to 500 feet bgs. 
3. The average depth range of the Deep Aquifer

 within the GCID service area is 960 to 1,325 feet bgs. 
4. bgs = below ground surface.
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Notes:
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FIGURE 3-5
Forecast Incremental Drawdown in the 
Deep Aquifer (November 15, 1977)
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater
Supplemental Supply Project
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Shallow Aquifer (November 15, 1992)
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater
Supplemental Supply Project
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Notes:
1. The average depth range of the Shallow Aquifer 

 within the GCID service area is 5 to 65 feet bgs. 
2. The average depth range of the Mid-Depth Aquifer

 within the GCID service area is 350 to 500 feet bgs. 
3. The average depth range of the Deep Aquifer

 within the GCID service area is 960 to 1,325 feet bgs. 
4. bgs = below ground surface.

FIGURE 3-7
Forecast Incremental Drawdown in the 
Mid- epth Aquifer (November 15, 1992)
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater
Supplemental Supply Project
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FIGURE 3-8
Forecast Incremental Drawdown in the 
Deep Aquifer (November 15, 1992)
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater
Supplemental Supply Project

Notes:
1. The average depth range of the Shallow Aquifer 
     within the GCID service area is 5 to 65 feet bgs. 
2. The average depth range of the Mid-Depth Aquifer 
     within the GCID service area is 350 to 500 feet bgs. 
3. The average depth range of the Deep Aquifer
     within the GCID service area is 960 to 1,325 feet bgs. 
4. bgs = below ground surface.
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Hydrograph A: Mid-depth Aquifer
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Figure 3-9a
Simulated No Action and
Proposed Project Groundwater
Elevation versus Time
Environmental Impact Report for the
Glenn-Colusa Irrigation District Groundwater 
Supplemental Supply Project
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CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

Potential impacts on third-party wells were analyzed by evaluating forecast incremental drawdown at the 
end of the 6 consecutive years of project operations. The analysis included more than 3,000 known well 
locations with construction information in Glenn County; 4.5 percent of these wells are located in areas with 
a forecast incremental drawdown of 5 feet or greater. The maximum simulated drawdown at third-party 
wells ranged from 6.5 feet at a domestic well to 40 feet at an irrigation well. Additional details about this 
analysis are included in Appendix A. 

As stated in Section 1.2.1.7, BMOs have been established in accordance with the Glenn County Groundwater 
Management Plan and approved by the Glenn County Board of Supervisors. The overall objective of BMOs is 
to facilitate management of groundwater resources within a basin so that adequate and affordable 
domestic and agricultural water supplies are maintained. As shown on Figure 3-1 Glenn County has been 
divided into 17 subareas for BMO evaluation based on hydrologic similarity and local needs. Within each 
BMO subarea, the network of groundwater monitoring wells routinely monitored by either DWR, water 
districts, municipalities, or other entities were evaluated. A subset of these networks were selected as BMO 
“key wells.” Historical groundwater level data for each key well were used to develop BMO alert levels that 
trigger specific response actions if any future measurement exceeds the designated level. 

This analysis focuses on the maximum extent of the forecast incremental drawdown greater than 5 feet in 
the deep aquifer after 6 consecutive years of project operation. The limits of the 5-foot drawdown area 
intersects Glenn County BMO subareas 8, 9, and 11. BMO subareas 8 and 9 have alert levels referenced to 
spring groundwater elevations (WSE) measured at three key wells in each subarea (six key wells total). BMO 
subarea 11 has alert levels referenced to fall WSE measurements at 9 key wells. For each key well location, 
the period of record historical groundwater level data were evaluated to establish the average and standard 
deviation. These statistics were used to establish the Stage 1, 2, and 3 BMO alert levels. 

For BMO subareas 8 and 9, the alert levels are as follows (Glenn County, 2001): 

• Stage 1 Alert is triggered when any spring WSE is greater than one standard deviation below the defined 
average WSE at one of the BMO key wells. 

• Stage 2 Alert is triggered the second and subsequent sequential year spring WSE is greater than one 
standard deviation below the defined average WSE at one of the BMO key wells. 

• Stage 3 Alert is triggered when any spring WSE is greater than two standard deviations below the 
defined average WSE at one of the BMO key wells. 

Following the issuance of a Stage 1 or 2 alert in subareas 8 and 9, the WAC and the public are notified of the 
conditions. When a Stage 2 alert is issued, the WAC directs the technical advisory committee to investigate 
the cause of the noncompliance. The technical advisory committee is also responsible for making 
recommendations regarding mitigation and future avoidance measures. Stage 3 alerts incorporate all of the 
informational and investigative actions of a Stage 2 alert. In addition, the WAC works with adjacent BMO 
subareas to implement corrective actions such as voluntary water conservation, redistribution or reduction 
of groundwater pumping, or other actions identified in Glenn County Ordinance 1115.  

For BMO subarea 11, the alert levels are as follows (Glenn County, 2001): 

• Stage 1 Alert is triggered the first year that the fall WSE is more than one standard deviation below the 
defined average WSE at one of the BMO key wells but above the historical low WSE for the key well. 

• Stage 2 Alert is triggered the second year after a Stage 1 alert has been issued if one of the following 
criteria are met: 

− Spring WSEs have not recovered to that of the previous spring and the Sacramento River Index is 
less than or equal to 6.5 (dry year) or surface water deliveries are forecast to be curtailed. 

− The well’s fall WSE indicates continued decline beyond the previous fall’s WSE. 
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• Stage 3 Alert is triggered after a Stage 2 Alert has been issued, when any WSE is below the defined post-
1975 historical low WSE at one of the BMO key wells.  

Management actions after a Stage 1 alert in subarea 11 may include increasing the monitoring frequency 
and expanding the monitoring network to determine if the cause of the alert is unique to the well or if it is 
regional in nature. The WSE is monitored at the key well in noncompliance through the following spring to 
assess recovery. After a Stage 2 alert has been issued, management actions include conducting an 
investigation regarding the extent of the WSE declines (i.e., local or regional) and implementing corrective 
action measures such as voluntary water conservation plans, “in-lieu” ground water recharge, or other 
methods to reduce groundwater extraction until the WSE recovers. Management actions after a Stage 3 
alert may include mandatory conservation measures, implementing active recharge programs, or prohibiting 
ground water export programs outside the basin. 

Because BMO alert levels are referenced to historical WSE data at key wells, Stage 1, 2, and 3 alert levels for 
all subareas occur because of WSE declines caused by natural climatic conditions. Operation of the proposed 
project could result in additional exceedances of the Stage 1, 2, and/or 3 alert levels above existing 
conditions.  

The results of the analysis, including the magnitude, extent, and timing of potential groundwater levels, 
indicate that the project would not cause a depletion of aquifer volume or lowering of local groundwater 
levels such that the yield of existing wells would be substantially reduced, nor would wells become 
incapable of supporting existing land uses or planned uses for which permits have been granted. 
Furthermore, GCID currently adheres to a defined process to by which potential third party impacts are 
monitored and mitigated through the Glenn County BMOs. Although the project is not anticipated to cause 
significant impacts on third parties, GCID has developed precautionary mitigation measure WR-1, which 
would be adopted as part of this project to further reduce potential third party impacts. Because the 
magnitude of incremental drawdown is not anticipated to affect third party wells, and because existing 
monitoring measures are in place and new mitigation measures would be implemented (BMOs and 
WR-1), groundwater impacts would be less than significant.  

Surface Water. 

Impact WR-3: Substantial decrease in the annual supply of water available to any CVP, SWP, or non-project 
user as a result of a change in timing or rate of river flows.  

As shown on Figure 3-4, several streams are within the area of maximum forecast incremental drawdown of 
1 foot or greater in the shallow aquifer: the Sacramento River, Stony Creek, Big Chico Creek, Little Chico 
Creek, Walker Creek, the CBD, and Main Canal. As discussed in Section 3.1.2, the maximum and average 
simulated streamflow reduction rates were compared to the simulated stream length. The results of this 
analysis are presented in Table 3-6. 

TABLE 3-6 
Summary of Simulated Streamflow Depletion 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

  
 Simulated Streamflow Reduction  

(cfs) 
Simulated Streamflow Reduction  

(cfs per mile of stream length) 

Stream 

Average 
Flow 
(cfs)a 

Maximumb 

Reduction 
Averagec 

Reduction 

Month and Year 
of Maximum 

Reduction 

Total Stream 
Length 
(miles) 

Maximuma 

Reduction 
Averageb 

Reduction 

Main Canal N/A 14.4 3.5 June 1991 66.6 0.22 0.05 

Sacramento River 
19,000–
19,500 12.5 4.2 November 1992 257.3 0.05 0.02 

Stony Creek 440–530 11.6 1.8 October 1992 23.2 0.50 0.08 

Little Chico Creek 28–150 3 0.5 January 1993 23.9 0.13 0.02 
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TABLE 3-6 
Summary of Simulated Streamflow Depletion 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

  
 Simulated Streamflow Reduction  

(cfs) 
Simulated Streamflow Reduction  

(cfs per mile of stream length) 

Stream 

Average 
Flow 
(cfs)a 

Maximumb 

Reduction 
Averagec 

Reduction 

Month and Year 
of Maximum 

Reduction 

Total Stream 
Length 
(miles) 

Maximuma 

Reduction 
Averageb 

Reduction 

Big Chico Creek 80–150 1 0.3 April 1993 11.7 0.08 0.03 

Colusa Basin Drain 730 0.9 0.23 March 1996 71.9 0.012 0.003 

Walker Creek 20 0.2 0.02 March 1986 24 0.008 0.001 

a Average flows presented vary because of limitations of the available gaging data. See Table 3-1 for additional information regarding 
measured streamflow data. 
b Greatest monthly impact that is anticipated to occur over the simulation period (water years 1970–2010). 
c Average impact over the 41-year simulation period. 
Note: 
N/A = Not available 

 
As shown in Table 3-6, the majority of the maximum streamflow depletions occur during or shortly following 
the drought of water years 1987–1992. During critically dry year types, it is expected that many of the 
surface streams within the drawdown area would naturally have minimal or no flow (for example, Stony 
Creek, Little Chico Creek, and Walker Creek). Furthermore, these streams do not substantially contribute 
supply to the CVP, SWP, or non-project water users.  

Other surface water streams within the drawdown area such as the Sacramento River, the CBD, and the 
Main Canal would have minimal reductions in streamflow as a result of pumping by the project. The 
magnitude of reductions in these streams is minimal compared to existing conditions. Because the 
magnitude of streamflow reduction along the length of the streams is small and because many of the 
streams are anticipated to be dry during drought conditions, surface water supplies would not be 
substantially depleted because of drawdown resulting from project operations, and impacts on streams 
would be less than significant.  

Land Subsidence. 

Impact WR-4: Substantial, permanent land subsidence that would adversely affect critical infrastructure (for 
example, wells and levees). 

The proposed project would not be anticipated to cause a substantial permanent land subsidence due to 
lowering of groundwater levels, because the production wells would only be pumped in years of drought, 
and water levels would recover during wetter years. The possible exception would be during multiyear 
droughts, when water levels would take longer to recover and could result in minimal subsidence. However, 
based on historical hydrology, severe multiyear drought conditions are anticipated to occur infrequently 
(this hydrologic condition has occurred twice in the past 110 years [DWR, 2015e]). Although not expected, 
minimal subsidence could occur as a result of project pumping that may result in damage to surrounding 
infrastructure and would be considered significant. 

Groundwater Quality. 

Impact WR-5: Degradation of groundwater quality that threatens to exceed regulatory standards or would 
substantially impair reasonably anticipated beneficial uses of groundwater. 

Implementation of the proposed project would not result in regional changes to groundwater flow patterns 
in the SVGB. Localized changes to groundwater flow directions would be anticipated near the production 
wells, and these changes would be temporary, only occurring during the period of well pumping. In addition, 

WBG121814151942RDD 3-39 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

water quality is generally good near the GCID production wells. Thus, it is not anticipated that operation of 
the project wells would alter the pre-existing distribution of poor-quality groundwater in the SVGB or in the 
GCID area. As part of the monitoring program, GCID would monitor pH, temperature, and EC at each of the 
production wells to evaluate potential changes in groundwater quality. Therefore, potential impacts on 
groundwater quality would be less than significant.  

3.1.4 Mitigation Measures 
MM WR-1: To reduce potential impacts on third-party wells from program pumping, GCID will implement a 
groundwater monitoring program. The monitoring program will rely on DWR’s California Statewide 
Groundwater Elevation Monitoring (CASGEM) program and the District’s monitoring network. The 
monitoring program will include semiannual measurements of groundwater levels at a network of wells 
throughout the Sacramento Valley. Many of the established observation wells (including multi-completion 
well clusters) are instrumented with data-logging pressure transducers to provide continuous groundwater 
level data. These data are available through the DWR Water Data Library (DWR, 2015a) and CASGEM (DWR, 
2015f). Additionally, as previously discussed, Glenn County has established BMOs to better manage 
groundwater resources in the basin. 

As part of the monitoring program, GCID will use data from DWR’s existing monitoring programs to establish 
longer-term antecedent trends in groundwater levels within the basin. A subset of the well network will be 
selected for groundwater level monitoring prior to (monthly), during (weekly), and after (weekly for 1 month 
and monthly thereafter) groundwater pumping for the proposed project. The monitoring network will 
incorporate a sufficient number of monitoring wells and adequate spatial distribution to evaluate 
groundwater levels prior to, during, and after project operations. Historical groundwater level data for wells 
in the network will be reviewed to establish recent antecedent trends and historical low groundwater 
elevations. Furthermore, each of the proposed pumping wells will have continuous monitoring information 
from totalizing flowmeters. These data will facilitate recording of the quantity of groundwater pumped 
during each season. Measurements of pH, temperature, and EC will be also be monitored in real time at 
pumping wells. 

As discussed in Section 3.1.3.2, the operation of the proposed project is not expected to have significant 
impacts on groundwater or surface water resources in the vicinity. If a review of monitoring data collected 
during the pumping season identifies a potential impact caused by District pumping (defined as the 
depletion of aquifer volume or lowering of local groundwater levels such that the yield of existing wells is 
substantially reduced and not capable of supporting existing land uses or planned uses for which permits 
have been granted a precautionary measure), the District may reduce the quantity or change the location of 
groundwater production, or both.  

As discussed in Section 1.2.1.6, new groundwater legislation will result in the formation of GSAs for each 
groundwater basin. Once in place, GCID will coordinate with the GSAs to sustainably manage groundwater 
resources within the basin, including groundwater pumping and tracking groundwater recharge by the 
District into the aquifer. Additionally, during pumping, if third parties believe the proposed project has 
affected operation of a privately owned well, they can submit a report if there is an impact on the District. 
Third-party reports of potential impacts will be investigated by the District in coordination with the WAC or 
GSA, or both, to determine whether potential impacts are the result of District pumping, other groundwater 
production in the basin, or natural climatic conditions. If it is determined that the project has resulted in an 
impact on a third-party well, the District may act as follows: 

• Reduce or relocate pumping until natural recharge corrects the issue 
• Lower the pump in third-party wells affected by the proposed project 
• Reimburse third parties for significant increases in pumping costs due to an increase in lift 
• Other actions, as appropriate 
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Implementation of this mitigation measure would reduce impacts on third-party users to a less than 
significant level. 

MM WR-2: GCID will implement a multistep monitoring program to assess potential changes in groundwater 
levels that may result in land subsidence. The monitoring program will include an evaluation of all 
extensometers and groundwater levels during the operational period. Mitigation actions may be 
implemented if data indicate the potential for substantial subsidence (greater than 0.2 foot).The monitoring 
and mitigation program includes the following:  

• Step 1, Groundwater level monitoring: If groundwater elevations in the monitoring well network 
identified in MM WR-1 remain above historical low values throughout the project operation period, 
inelastic land subsidence would not be anticipated. Under these conditions, no additional District action 
would be necessary. If groundwater levels fall below historical low elevations, the District will 
implement Step 2 of MM WR-2. 

• Step 2, Ground surface elevation monitoring: As previously discussed, DWR maintains and operates a 
network of extensometers near the proposed project (DWR, 2015c; 2015d). To evaluate whether the 
proposed project may be resulting in land subsidence, GCID will review these data monthly during 
project operation in the context of longer-term trends in ground surface displacement and larger-scale 
groundwater production in the basin. The District may opt to monitor land subsidence via a continuous 
GPS network or land-elevation benchmark surveys conducted by a licensed surveyor on a monthly basis 
during project operation. Changes in ground surface elevations by 0.2 foot during the operational period 
(in excess of pre-operation levels), could be indicative of inelastic land subsidence. A value of 0.1 foot 
was selected because this is typical of the elastic (that is recoverable) portion of subsidence and 0.2 foot 
is considered within the potential accuracy limitations of current land survey technology. If 
extensometer data indicate that land subsidence is greater than 0.2 foot, the District will take additional 
actions. 

• Step 3, Site-specific Investigation: If land subsidence greater than 0.2 foot in excess of the pre-
operation level is measured in the surrounding extensometer network and groundwater levels are 
below historical low elevations, the District may take one or more of the following actions:  

– Reduce or terminate pumping and continue to monitor groundwater levels and land subsidence for 
the following week. If groundwater levels recover above historical lows or land subsidence recovers, 
no additional actions are necessary. If groundwater levels or land subsidence do not recover, the 
District may further reduce groundwater production or implement one of the other actions. 

– Conduct a site-specific hydrologic investigation that demonstrates that relocation of pumping will 
allow for continued operation without causing additional subsidence. 

– Conduct an investigation of local infrastructure (for example, roadways, conveyance systems, and 
levees) that could be affected by land subsidence. Data from the investigation would provide a 
baseline threshold of subsidence that could be tolerated before the facilities are adversely affected.  

All of these actions will also consider the effect of other non-project pumping that may be contributing to 
subsidence. 

• Step 4, Mitigation: If land subsidence results in adverse impacts on local infrastructure, the District will 
coordinate with the appropriate local, state, or federal entity to determine if measured subsidence is 
related to project operation. If it is demonstrated that damage is related to subsidence caused by 
project operation, the affected infrastructure will be repaired or replaced.  

• Step 5, Continued monitoring: If the District elects to monitor land subsidence by using a continuous 
GPS network or local land-elevation benchmark survey, monitoring will continue until groundwater 
levels recover above historical lows. If groundwater levels do not recover above historical lows within 
6 months following cessation of project operation and project operations will not resume the next year, 
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GCID will assume groundwater level drawdown is due to regional conditions and land subsidence 
monitoring may be stopped. However, it is anticipated that DWR will continue ongoing monitoring 
programs, including monitoring of existing extensometers. 

Implementation of the monitoring and mitigation plan would reduce potential impacts on subsidence to a 
less than significant level. 

3.2 Biological Resources 
This section describes biological resources anticipated to potentially occur within the proposed project area 
and evaluates potential impact on these resources resulting from construction, operation, and maintenance 
the proposed project. The proposed project could potentially result in direct impacts on biological resources 
at the five well sites (construction impacts), and could indirectly affect biological resources by changing 
surface water and shallow groundwater flows and elevations in a larger area radiating from the array of 
10 groundwater wells. In this section, this larger area is referred to as the “project area.” 

3.2.1 Environmental Setting  
Reconnaissance-level field surveys were conducted on October 28, 2014 and on March 5, 2015, to 
characterize biological resources at and near five new well locations and three creeks (Stony, Big Chico, and 
Little Chico Creeks). Surveys were conducted for these three streams because the hydrological modeling 
(see Section 3.1) indicated surface water flow impacts could occur during operation of the proposed project. 
During reconnaissance visits, biological resources (for example, the dominant vegetation types), species 
presence, and overall site conditions were noted.  

Prior to the surveys, aerial photographs were reviewed and several resource databases were queried to 
summarize important biological resources within the nine USGS 7.5-minute series quadrangles depicting the 
project area. The following databases were queried:  

• California Natural Diversity Database (CNDDB) (California Department of Fish and Wildlife [CDFW], 2015) 
• California Native Plant Society (CNPS) Inventory of Rare and Endangered Plants (CNPS, 2014) 
• USFWS Sacramento District (USFWS, 2014) 

The following quadrangles were queried; results are included in Attachment 2 of Appendix B: 

• Nord 
• Hamilton City 
• Glenn 
• Kirkwood 
• Foster Island 
• Orland 
• Ord Ferry 
• Willows 
• Llano Seco 

The following subsections describe the natural setting and anticipated biological resources of the project area 
as determined by reconnaissance visits, database queries, and reviews of relevant literature. The discussion 
focuses on the riverine and riparian habitats and species of management concern associated with several 
drainages (for example, rivers, creeks, and canals) within the proposed project area and could potentially be 
affected by project implementation. The following seven drainages are within the proposed project area: 

1. Sacramento River 
2. Colusa Basin Drain 
3. GCID Main Canal (Main Canal) 
4. Walker Creek 
5. Stony Creek 
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6. Little Chico Creek 
7. Big Chico Creek 

No significant impacts due to project operations are anticipated to the Sacramento River, Colusa Basin 
Drain, Main Canal, or Walker Creek, because reductions in surface water in these drainages are expected to 
be negligible (see Section 3.1.3). In addition, construction impacts would occur only near the Main Canal. 

3.2.1.1 Main Canal 
Fish. Because the Main Canal is used solely for irrigation supply, it is not managed to support fish resources. 
Fish species in the Main Canal typically include warm water fish assemblages such as minnows, sunfishes, 
and catfishes.  

Riparian Resources. Vegetation near the Main Canal has been disturbed by decades of intensive land use 
practices, largely dominated by agriculture. During the October 2014 field reconnaissance, crops observed 
near the Main Canal included English walnut (Juglans regia), alfalfa (Medicago sativa), and rice (Oryza sp.). 
Noncultivated vegetation included ruderal (disturbed) species such as ripgut brome (Bromus diandrus), soft 
chess brome (Bromus hordeaceus), redstem filaree (Erodium cicutarium), prostrate knotweed (Polygonum 
aviculare), and spiny sowthistle (Sonchus asper). Aquatic vegetation within the Main Canal and within 
laterals and drains in the vicinity of the Main Canal included these same ruderal species along with cattail 
(Typha latifolia), curly dock (Rumex crispus), and poison hemlock (Conium maculatum). A list of plant species 
observed near the Main Canal is included in the biological survey report in Appendix B.  

Wildlife. Wildlife species observed near the Main Canal during the October 2014 field reconnaissance 
included western scrub jay (Aphelocoma californica), red-winged blackbird (Agelaius phoeniceus), tree 
swallow (Tachycineta bicolor), yellow-rumped warbler (Dendroica coronate), western kingbird (Tyrannus 
verticalis), red-tailed hawk (Buteo jamaicensis), turkey vulture (Cathartes aura), European starling (Sturnus 
vulgaris), great blue heron (Ardea herodias), and Sierran treefrog (Pseudacris sierra). 

3.2.1.2 Stony Creek 
Fish. Stony Creek is an alluvial system that was intensively mined for aggregates from 1990 to 2006 (HTHA, 
2007a). Combined with this mining history and the construction of Black Butte Dam in 1963, lower Stony 
Creek (the 24-mile reach below Black Butte Dam) is sediment starved, which has contributed to excessive 
erosion. Because the terraces of Stony Creek are largely stabilized by vegetation (largely invasive species 
such as giant reed and salt cedar), the erosive forces of Stony Creek work primarily on the stream channel 
rather than the stream banks, which has resulted in downcutting of the primary channel elevation over time 
(HTHA, 2007a). 

Lower Stony Creek supports a diverse mix of native and non-native warm-water and cold-water fish species. 
Surveys completed by Reclamation in 2001 through 2004 showed that native Sacramento sucker 
(Catostomus occidentalis), Sacramento pikeminnow (Ptychocheilus grandis), and prickly sculpin (Cottus 
asper) were the most abundant species present in Stony Creek below Black Butte Dam. Other native species 
reported included resident rainbow trout (Oncorhynchus mykiss), California roach (Hesperoleucus 
symmetricus), hardhead (Mylopharodon conocephalus), speckled dace (Rhinichthys osculus), hitch (Lavinia 
exilicauda), riffle sculpin (Cottus gulosus), Tule perch (Hysterocarpus traski), Pacific lamprey (Lampetra 
tridentata), and threespine stickleback (Gasterosteus aculeatus). Non-native species reported included 
crappies (Pomoxis spp.), sunfishes and basses (Centrarchidae), catfishes (Ictaluridae), mosquitofish 
(Gambusia affinis), threadfin shad (Dorosoma petenense), inland silverside (Menidea beryllina), common 
carp (Cyprinus carpio), golden shiner (Notemigonus chrysoleucas), and bigscale logperch (Percina 
macrolepida) (HTHA, 2007b). Many of these species are more typically found in reservoirs than creeks, 
which suggests some of the species inventoried may have escaped from upstream Black Butte Reservoir. 

Corwin and Grant (2004) also reported the presence of all four races of central valley salmon (fall-run, late 
fall-run, spring-run, and winter-run) in lower Stony Creek. Fish composition studies completed in association 
with the investigations of Brown and Yip (2000) estimated 393 adult fall-run Chinook salmon spawned in 
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winter 1981–1982, mainly in the portion of Stony Creek above the Interstate 5 (I-5) bridge and the Orland 
North Diversion Dam. HTHA (2007a) clarified that Stony Creek does not currently support full cycles of 
production for any species of anadromous salmonid. Rather, juveniles produced elsewhere may, when 
surface water connectivity with the Sacramento River is present, rear in lower Stony Creek if flow and 
temperature conditions are suitable.  

Yoshiyama et al. (2001) noted that because Stony Creek is rain-driven rather than spring-fed, it historically 
only supported anadromous salmonids during the rainy season. Prior to the construction of irrigation 
infrastructure in 1928, Stony Creek supported fall-run and spring-run Chinook salmon (Oncorhynchus 
tshawytscha) and Central Valley steelhead (Oncorhynchus mykiss) (Yoshiyama et al., 2001; McEwan, 2001). 
Currently, conditions are suitable for fall-run Chinook salmon spawning in lower Stony Creek in November 
and December, but water temperatures are unsuitably warm for rearing juveniles. The CDFW reported a 
return of 393 adult fall-run Chinook in Stony Creek in 1981 (California Department of Fish and Wildlife 
[CDFW], 2014). No additional survey effort is reported through 2013, potentially reflecting the scarcity of 
this run in Stony Creek. The Anadromous Fish Restoration Program considers Stony Creek a high priority for 
restoration efforts, but to date, actions in this drainage have been deferred (HTHA, 2007b). 

The NMFS (2005) has designated critical habitat for spring-run Chinook salmon and Central Valley steelhead 
in lower Stony Creek, upstream to the Newville Road crossing immediately below Black Butte Dam 
(approximately 11 miles west of the proposed project area). Prior to the construction of Black Butte Dam, 
spring-run Chinook ascended 58 miles of suitable habitat, and fall-run Chinook ascended 29 miles of suitable 
habitat within the watershed (Schick et al., 2005). 

Riparian Composition. Riparian community composition in lower Stony Creek was studied intensively and 
reported by HTHA (2007a). For study purposes, four reaches were established in lower Stony Creek: 

• Reach 1 extended from I-5 at river mile (RM)-16 to Black Butte Dam at RM-24 
• Reach 2 extended from RM-12 at Road P to I-5 
• Reach 3 extended from RM-8 to Road P 
• Reach 4 extended from the Sacramento River at RM-0 upstream to RM-8 

Four plant associations were documented in the lower Stony Creek corridor: (1) oak riparian, (2) willow/ 
cottonwood, (3) tamarisk, and (4) giant reed.  

HTHA (2007a) reported that the last 20 miles of Stony Creek are dominated by a non-native mix of salt cedar 
(Tamarix sp.) and giant reed (Arundo donax); the upper 4-mile section is dominated by a mix of native 
willows (Salix sp.) and cottonwoods (Populus sp.). Giant reed was most abundant from RM-2 to RM-5 
(Reach 4) and from RM-7 to RM-17 (Reaches 2 and 3, and upstream portion of Reach 4). Salt cedar was most 
abundant in Reaches 1 and 4. Native riparian assemblages are most abundant in Reaches 1 and 2 
(particularly, Reach 1). HTHA also reported that riparian vegetation is more abundant because of the regular 
surface water flows from Black Butte Dam.  

A field reconnaissance of Stony Creek in March 2015 confirmed the riparian compositions reported by HTHA 
(2007a). Giant reed and salt cedar were dominant near the Road P (RM-12) (see Figure 3-10), Road S 
(RM-10), and SR-45 (RM-3) road crossings (Reaches 2, 3, and 4) (see Figure 3-11). Mature riparian species 
including cottonwoods, sycamores, and oaks were observed in the lower reaches of Stony Creek near SR-45 
away from the active low-flow channel. In this section, the stream appears to be deep, and riparian 
vegetation occurs well outside and above the stream bottom. Irrigated orchards border both sides of the 
stream along this stretch. A narrow ribbon of flowing surface water was observed between Road P and 
SR-45. 
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FIGURE 3-10 
Stony Creek near Road P 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 

FIGURE 3-11 
Stony Creek Looking Downstream at SR-45 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 
Wildlife. Wildlife species typically found with these dominant plant associations are summarized by HTHA 
(2007a). Giant reed supports very little biological diversity. Few species (for example, scrub jay, house finch, 
yellow-rumped warbler, and various kinds of sparrows) are known to associate with this non-native, highly 
invasive plant. Similarly, the non-native and invasive salt cedar, when dense and mature, supports breeding 
for a limited number of species, including California quail, mourning dove, Bewick’s wren, and house wren.  
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Native riparian vegetation in the lower Stony Creek corridor best aligns with the Great Valley Cottonwood 
Riparian Forest, Great Valley Mixed Riparian Forest, and Great Valley Riparian Scrub habitats of the Wildlife 
Habitat Relationship system. Species noted by HTHA (2007a) as typically associating with these habitat types 
include tree frog, downy woodpecker, blue grosbeak, song sparrow, blue-gray gnatcatcher, lazuli bunting, 
wintering sparrows, white-tailed kite, red-shouldered hawk, northern flicker, western wood-pewee, 
Bewick’s wren, black-headed grosbeak, and neotropical migrants such as Pacific-slope, dusky and willow 
flycatchers, Swainson’s thrush, vireos, western tanager, and many warbler species. Mammals associating 
with these habitat types include deer, raccoon, gray fox, striped skunk, deer mouse, harvest mouse, broad-
handed mole, and dusky-footed woodrat.  

Sensitive species associating with these habitat types may include least Bell’s vireo, willow flycatcher, pond 
turtle, Swainson’s hawk, Cooper’s hawk, yellow-billed cuckoo, yellow-breasted chat, and yellow warbler.  

3.2.1.3 Big Chico Creek 
Fish. Big Chico Creek supports warm-water fishes, resident cold water fishes, and anadromous salmonids. 
Spring-run, fall-run, and late fall-run Chinook salmon historically occurred and currently occur in the lower 
23 miles of Big Chico Creek (Yoshiyama et al., 2001; Schick et al., 2005). Central Valley steelhead also 
historically occurred and currently occur in Big Chico Creek (McEwan, 2001). Higgins Hole, a natural, deep 
water pool approximately 1 mile upstream from the Ponderosa Way Bridge (more than 25 miles upstream 
from the limits of the project area) is the understood upstream limit of anadromous fish occurrence in Big 
Chico Creek (approximately due west of the community of Lomo on SR-32). Fall-run Chinook primarily use 
the lower part of the creek below the Iron Canyon Fish Ladder, which was constructed in 1958 to help 
anadromous fish reach additional habitat above the “Salmon Hole,” a natural pool at the upper extent of 
Bidwell Park. Critical habitat for spring-run Chinook salmon and Central Valley steelhead is designated in 
Big Chico Creek upstream to Higgins Hole (NMFS, 2005). 

The CDFW tracks the abundance of Chinook salmon adults in many California drainages, including Big Chico 
Creek. Spring-run Chinook salmon are generally uncommon, with 124 adults counted in 2011 and no 
returning adults counted in 2012 or 2013, the latest year of accounting (CDFW 2014). 2012 and 2013 were 
below-normal and dry water year types, respectively, and 2011 was a wet water type, which could explain 
the variable abundance of returning spring-run salmon. Fall-run Chinook salmon are similarly episodic in 
returning to Big Chico Creek (CDFW 2014). Historically, spring-run Chinook salmon from the Feather River 
were planted in Big Chico Creek (Yoshiyama et al., 2001). 

Overall, Yoshiyama et al. (2001) concluded that Big Chico Creek historically provided and currently provides 
only marginal suitable habitat for anadromous salmonids and that the current distribution of suitable 
anadromous salmonid habitat in Big Chico Creek is very likely similar to its historical distribution. Water 
temperatures in Big Chico Creek in winter and spring are acceptable for rearing juvenile anadromous 
salmonids, but summer temperatures are too warm for rearing juveniles, particularly in the lower reaches 
(BCCWA, 2007).  

Adult Central Valley steelhead generally return from June through March (peaking in September to 
October), with spawning occurring from December to April. Eggs incubate for approximately 30 days 
(depending on water temperature), and fry emerge from spawning gravels 4 to 6 week later. Fry and 
juveniles rear in freshwater for 1 to 2 years and outmigrate to the ocean from January to May (McEwan, 
2001; Reclamation, 2008). Spring-run Chinook salmon return to natal streams from January to June and 
spawn from August to October. Young rear all year, with juveniles outmigrating from October to May. Adult 
late fall-run Chinook return to natal streams from October to December, with spawning occurring from 
January through April. Fall-run Chinook salmon return from July through December, with spawning occurring 
from October through December. Young of fall-run and late fall-run Chinook salmon migrate to the ocean 
within the first few months of emergence. 
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Warm water fish species in Big Chico Creek include the same species described above for Stony Creek. Many 
of these resident species live in deeper water portions of the creek, including pools that persist among 
variable hydrology years. 

Riparian Composition. The BCCWA existing conditions report (BCCWA, 2007) describes riparian community 
composition within portions of the Big Chico Creek corridor. Eight study reaches were established along an 
approximately 5-mile section of Big Chico Creek from Bidwell Golf Course downstream to near Keefer Slough 
in downtown Chico. Riparian vegetation varied among sampled reaches, but mature components include 
cottonwoods, sycamores, and valley oaks, alder, and foothill pine. 

Field reconnaissance completed in March 2015 in association with this EIR documented a dense, mature 
riparian canopy from Channel Slough to its confluence with the Sacramento River. Dominant species 
included valley oak, black walnut, boxelder, and cottonwood. Subcanopy and shrubby components included 
sandbar willow and wild grape. Extensive areas of irrigated orchards occur on both sides of Big Chico Creek 
in its lowest reaches. Higher in the system, near Bidwell Avenue (see Figure 3-12), Big Chico Creek is incised 
and channelized within a leveed system and is bordered by residential development on both banks. Riparian 
vegetation is confined to narrow creek margins. Dominant overstory species included sycamore, 
cottonwood, black walnut, red alder, and valley oak. Dominant understory species included Himalayan 
blackberry, elderberry, privet, and Chinese tree of heaven. From Grape Avenue to approximately Fernbrook 
Lane the creek is bordered to the south by irrigated orchards (see Figure 3-13).  

FIGURE 3-12  
Big Chico Creek at Bidwell Avenue 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 
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FIGURE 3-13 
Levee System along Big Chico Creek near Grape Avenue 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 
Wildlife. BCCWA (2007) assembled extensive species lists for wildlife observed or likely to occur within 
foothill and valley portions of the Big Chico Creek corridor. Foothill and valley areas were defined as areas 
below 2,000 feet above sea level to the Sacramento Valley floor. Common mammal species included mice, 
dusky-footed woodrat, gray fox, black bear, raccoon, skunk, and deer. Bird species included raptors, yellow-
billed cuckoo, hummingbirds, flycatchers, woodpeckers, vireos, wrens, swallows, jays, numerous species of 
passerine songbirds. Several species of amphibians and snakes are also known to occur. In total, 350 species 
of wildlife were listed in association with the Big Chico Creek corridor, with most of these found within the 
valley and foothill elevations. 

3.2.1.4 Little Chico Creek 
Fish. Little Chico Creek primarily supports only warm water fishes because of its seasonally and inter-
annually intermittent surface hydrology. Even during normal water years, surface flows within lower Little 
Chico Creek are typically non-existent below Bruce Road, which is located about 1.7 miles above the SR-99 
overcrossing. Only during exceptionally high-flow events does Little Chico Creek converge with the 
Sacramento River (CSUC, 2002). Flowing water was not present in Little Chico Creek below Alberton Avenue 
(about 4 miles west of Chico) during the March 5, 2015 field reconnaissance. 

Warm water fishes in Little Chico Creek include Sacramento pikeminnow (Ptychocheilus grandis), California 
roach (Hesperoleucus symmetricus), Sacramento sucker, brown bullhead (Ictalurus nebulosus), bluegill 
(Lepomis macrochirus), green sunfish, largemouth bass (Micropterus salmoides), mosquitofish (Gambusia 
affinis), and riffle sculpin. Anadromous Central Valley steelhead and spring-run Chinook salmon have been 
occasionally observed in Little Chico Creek, although neither species is thought to routinely occur in this 
drainage (CSUC, 2002). High-flows in excess of 2,200 (to a maximum of 4,000 cfs) are diverted to Butte Creek 
via a constructed flood diversion structure located 0.4 mile downstream from Stilson Canyon Road Bridge. 
Anadromous salmonids may episodically stray to Little Chico Creek during such events. 

Fall-run and spring-run Chinook salmon were not inventoried by Yoshiyama et al. (2001) as having 
historically occurred or as currently occurring in Little Chico Creek. McEwan (2001) did not report Central 
Valley steelhead historically or currently from Little Chico Creek; however, the NMFS has designated critical 
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habitat for Central Valley steelhead in Little Chico Creek to a location approximately 15 river miles upstream 
from Chico near the community of Forest Ranch on SR-32 (NMFS, 2005). 

Riparian Resources. A study of the Little Chico Creek watershed by CSUC (2002) describes Little Chico Creek 
as having four distinct zones, each having similar physical and biological characteristics. The portion of lower 
Little Chico Creek that occurs within the proposed project area (below Pomona Avenue) is described as an 
agricultural zone “dominated by human use.” Although the species composition is similar to that previously 
described for Big Chico Creek, seasonally intermittent surface hydrology, encroaching urban development, 
and agricultural uses appear to influence the condition of riparian vegetation more along Little Chico Creek. 
Tree of Heaven and giant reed are common in this lower creek reach. The riparian overstory is dominated by 
native and non-native sycamores, valley oak, California black walnut; subcanopy species include edible fig, 
Himalayan blackberry, and native willows. Reconnaissance surveys indicate that toward the lower portion of 
Little Chico Creek along the western edge of the proposed project area near Ord Ferry and River Roads (see 
Figure 3-14), the creek is channelized and incised, with very little riparian vegetation. Observed vegetation 
included a limited number of small black walnut trees, a small patch of sand bar willow located outside of 
the channel, and one small area of riparian vegetation. The creek was mostly dry, with pockets of standing 
water. Farther upstream, near the Taffee Avenue gaging station, the creek was incised by levees along both 
sides of the channel, with sparse riparian habitat confined to narrow edges of the levees (see Figure 15). 
Orchards were adjacent to the creek along this area. 

FIGURE 3-14 
Little Chico Creek near Ord Ferry and River Roads 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 
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FIGURE 3-15 
Little Chico Creek Upstream from Taffee Avenue 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 
 
Wildlife. See wildlife description for Big Chico Creek.  

3.2.1.5 Wetlands and Other Waters of the United States 
Wetland habitat regulated under the Clean Water Act and Porter-Cologne Act may occur adjacent to the 
creek corridors, irrigation canals, and drains in the proposed project area. Other Waters of the United States 
may occur in association with creek and irrigation canal/ditch alignments of the proposed project area. 
During the October 2014 construction site field reconnaissance, hydrophytic (water-loving) vegetation 
commonly associated with wetland habitat was observed in irrigation canals and drains near the proposed 
sites for Well Nos. P2, P4, and P5.  

3.2.1.6 Resources of Management Concern in the Proposed Project Area 
Resources of management concern include sensitive and listed species and species considered by agencies 
or interest groups to merit management or conservation. Resources of management concern also include 
habitats considered rare or declining by resource agencies. For purposes of this assessment, resources of 
management concern include the following: 

• Habitats considered rare or declining by the CDFW, as tracked by the CNDDB 

• Species listed as threatened or endangered under the federal Endangered Species Act (FESA) or those 
species proposed for listing or candidates for listing under the FESA 

• Designated critical habitat areas for FESA-listed species 

• Species listed as threatened, endangered, or rare under the California Endangered Species Act (CESA) or 
those species proposed for listing under the CESA 

• Plant species considered by the CNPS as California Rare Plant Rank 1 or 2 

• Commercially or recreationally important fish species 

Special-status Habitats and Plants. Queries of resource databases for the nine USGS quadrangles 
intersecting the proposed project area returned 17 special-status plant species and 6 habitats of 
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management concern. These resources and their potential for occurrence in the project area are 
summarized in Table B-1 in Appendix B.  

As confirmed by the field reconnaissance in October 2014, the proposed well sites are adjacent to active 
orchards and agricultural fields that are routinely maintained by agricultural practices that include mowing, 
agricultural cultivation, and pesticide application. 

Although not observed during the field reconnaissance, round-leaved filaree (California macrophylla), a 
CNPS 1B species, has the potential to occur within the proposed well sites. Round-leaved filaree occurs in 
valley and foothill grasslands and cismontane woodlands with clay soils, and in disturbed soils. The proposed 
well sites all have small areas of valley and foothill grassland in disturbed soils. 

Special-status Wildlife. Queries of CNDDB, USFWS, and CNPS databases for the nine USGS quadrangles that 
intersect the proposed project area returned 21 special-status wildlife species and designated critical habitat 
for 4 FESA-listed species. These resources and their potential for occurrence in the project area are 
summarized in Table B-2 in Appendix B.  

3.2.2 Environmental Impacts  
The following assessment evaluates potential direct impacts (construction) and indirect impacts (operation) 
of the proposed project, relative to thresholds of significance. 

3.2.2.1 Thresholds of Significance 
Implementing the proposed project would significantly affect biological resources if the proposed project 
resulted in any of the following:  

• Substantial adverse effect, either directly or through habitat modifications, on any species identified as a 
candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, or by the 
CDFW or the USFWS. 

• Substantial interference with the movement of any native resident or migratory fish or wildlife species 
or with established native resident or migratory wildlife corridors, or impediment to the use of native 
wildlife nursery sites. 

• Substantial adverse effect on any riparian habitat or other sensitive natural community identified in 
local or regional plans, policies, or regulations, or by the CDFW or the USFWS. 

• Substantial adverse effect on federally protected wetlands, as defined by Section 404 of the CWA 
(including but not limited to marshes, vernal pools, and coastal areas), through direct removal, filling, 
hydrological interruption, or other means. 

• Conflict with any local policies or ordinances protecting biological resources, such as a tree preservation 
policy or ordinance. 

• Conflict with the provisions of an adopted habitat conservation plan, natural community conservation 
plan, or other approved local, regional, or state habitat conservation plan. 

3.2.3 Impact Assessment 
3.2.3.1 Construction Impacts  
Impact BIO-1: Substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, 
or by the CDFW or the USFWS. 

Construction areas designated for installation of the five new groundwater pumps (see Figures 2-2 through 
2-6) are located on property owned by GCID. These areas have been and will continue to be disturbed as 
part of agricultural uses and presently lack land cover types that provide habitat for sensitive species. 
Nevertheless, suitable habitat for round-leafed filaree occurs at the construction project sites, and 
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individuals or populations could be directly impacted by facility construction or indirectly impacted by 
facility operation. Implementation of MM BIO 1 listed in Section 3.2.4 would reduce this potential impact 
to a less-than-significant level.  

Sensitive wildlife species near the proposed well sites could be affected by noise, light, and activity 
associated with construction of the new groundwater pumps. Stressors such as these could affect the 
breeding success of sensitive bird species that may seasonally nest in the project area such as Swainson’s 
hawk or western burrowing owl. The proposed sites for Well Nos. P1 and P2 are situated near orchards 
which could provide suitable bird nesting habitat; however, both sites are also near active agricultural roads, 
and areas of heavy agricultural disturbance.  

Temporary construction activities (lasting approximately 3 weeks) while installing the new wells likely would 
not cause a significant increase in the level of disturbance for the area; however, there is a potential for 
impacts to special-status species to occur. Impacts on nesting birds as a result of construction activities 
could, therefore, be significant. Implementation of MM BIO 2 and BIO 3 listed in Section 3.2.4 would 
reduce this potential impact to a less-than-significant level. 

Additionally, the proposed well sites are located within 200 feet of rice fields and canals, both of which 
provide suitable habitat for giant garter snake (GGS). Though the construction sites do not directly provide 
suitable habitat for GGS, nor do the sites contain suitable winter hibernacula for the species, it is possible 
that, due to their close proximity to suitable habitat at all well locations, GGS could be present within the 
project construction areas during construction. Though the likelihood of impacts on GGS are low, any impact 
on GGS would be significant. Implementation of avoidance measures listed in MM BIO-4 would eliminate 
impacts to GGS. 

Impact BIO-2: Substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies, or regulations or by the CDFW or the USFWS. 

Riverine (flowing water) and riparian habitats were identified throughout the proposed project area. As 
stated in Section 2.2, Project Location, new wells would be on property owned by GCID and were selected to 
avoid sensitive habitats. Construction activities would be limited to small, previously disturbed upland areas 
along the Main Canal. As such, neither riverine nor riparian habitat would be directly affected by 
construction associated with the proposed project.  

Impact BIO-3: Substantial adverse effect on federally protected wetlands, as defined by Section 404 of the 
CWA (including but not limited to marshes, vernal pools, and coastal areas), through direct removal, filling, 
hydrological interruption, or other means. 

A formal wetland delineation was not completed in association with the proposed project. As noted 
previously, jurisdictional wetland habitat may occur in the project area, particularly in adjacent floodplain 
areas. However, well sites were selected to avoid sensitive habitats, and construction of five new 
groundwater pumps would not directly affect any natural habitats, including wetland areas. Therefore, 
there would be no impacts on federally protected wetlands.  

3.2.3.2 Operational Impacts  
Impact BIO-4: Substantial adverse effect, either directly or through habitat modifications, on any species 
identified as a candidate, sensitive, or special-status species in local or regional plans, policies, or regulations, 
or by the CDFW or the USFWS. 

Surface water flows and shallow groundwater levels within lower Stony, Little Chico, and Big Chico Creeks 
could be reduced by project operations, relative to existing conditions. The magnitude of the potential 
change could vary based on the total volume of groundwater pumped and the number of consecutive years 
of pumping. Sensitive aquatic resources, including fish, could be affected by the timing and magnitude of 
project-related changes in surface water levels in those creeks. The following subsections summarize the 

3-52 WBG121814151942RDD 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

potential impacts on species of management concern due to reductions in surface flows resulting from 
groundwater drawdown during project operations. 

Stony Creek. Simulations indicate that monthly streamflow within Stony Creek could be depleted an average 
of 1.8 cfs (to a maximum of 11.6 cfs) due to drawdown of the shallow aquifer (see Table 3-6). Under a worst-
case scenario of 6 consecutive years of operation it is expected that drawdown effects could extend as far 
upstream as the Tehama-Colusa Canal crossing of Stony Creek, located approximately at RM-13 (see 
Figure 3-6 in Water Resources). Under a 2-year operational scenario, which is anticipated to occur more 
frequently, drawdown effects would not extend upstream from Highway 32 (see Figure 3-3 in Water 
Resources).  

As described previously, Stony Creek is seasonally intermittent; typically, it is dry at the Main Canal in all 
months of dryer water year types, and during summer months of all water year types. Stony Creek does not 
currently support habitat for returning adult anadromous salmonids because the surface water quantities 
and temperatures are insufficient to support spawning. In addition, surface water temperatures are too high 
to support successful rearing of fish produced elsewhere. As such, potential drawdown effects on surface 
waters of lower Stony Creek are anticipated to have less-than-significant impacts on anadromous 
salmonids.  

Warm water and resident fish species in lower Stony Creek have likely adapted to variable flows and 
temperatures over all months and water year types. Flow in deeper pools and upstream reaches of the 
creek with perennial flows would persist during project implementation and are not anticipated to be 
significantly affected by surface water flow reductions in dry and critically dry water year types. As such, 
impacts on warm water fish species and resident colder-water species of Stony Creek would be less than 
significant.  

Little Chico Creek. As described in Section 3.1, surface flows in Little Chico Creek are intermittent under 
existing conditions, and lower portions of the creek are routinely dry below Bruce Road. Simulations indicate 
that monthly average stream flows in Little Chico Creek could be depleted an average of 0.5 cfs (to a 
maximum of 3 cfs) due to drawdown of the shallow aquifer (see Table 3-6). Under a worst-case scenario of 
6 consecutive years of pumping, drawdown effects could extend as far as 0.25 mile upstream from Crouch 
Avenue (see Figure 3-6 in Section 3.1). Under a 2-year operational scenario, which is anticipated to occur 
more frequently, drawdown effects would not extend eastward beyond the Sacramento River (see 
Figure 3-3). As noted previously, surface water flows within Little Chico Creek are routinely dry below Bruce 
Road, which is approximately 8 miles upstream from the Crouch Avenue crossing point.  

Anadromous salmonids are not known to occur routinely in Little Chico Creek and are also unlikely to occur 
during periods of project operations (dry and critically dry water year types) when surface water is typically 
absent below Bruce Road under nonproject conditions. Potential reductions in shallow groundwater levels 
in Little Chico Creek would, therefore, have no impact on anadromous salmonids.  

Warm water fish species likely exist and persist in deep water pools in Little Chico Creek in upper portions of 
the watershed with perennial surface water. These perennial reaches will not be affected by the proposed 
project. Many of the warm water species listed in Section 3.2.1.4 as occurring in Little Chico Creek are non-
native species, and all are adapted to warmer-water conditions that Little Chico Creek likely provides. 
Therefore, impacts on warm water fish species occurring in Little Chico Creek would be less than 
significant. 

Big Chico Creek. Simulations indicate that monthly average stream flows within Big Chico Creek could be 
depleted an average of 0.3 cfs (to a maximum of 1 cfs) due to drawdown of the shallow aquifer (see 
Table 3-6). Under a worst case scenario of 6 consecutive years of operation it is expected groundwater 
drawdown would have the greatest effects during the summer and early fall and could extend from the 
Sacramento River confluence upstream to Brandenbury Lane (approximately RM-5) (see Figure 3-6). Under a 
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2-year operational scenario, which is anticipated to occur more frequently, drawdown effects would not 
extend eastward beyond the Sacramento River (see Figure 3-3).  

Central Valley steelhead adults return to Big Chico Creek from June through March, peaking from September 
to October. During dry and critically dry water years, surface water conditions during summer and early fall 
range from nonexistent to low and are likely too warm for salmonids. Because surface water flows in lower 
Big Chico Creek would likely be non-existent or unacceptably low during dry and critically dry water years, 
additional depletion of shallow groundwater resources in the project area is unlikely to affect adult 
steelhead.  

Surface waters and shallow groundwater resources in the Big Chico Creek project area would not be 
significantly changed or depressed during other months of the operational period, and spring-run and 
fall-run Chinook salmon adults returning to Big Chico Creek during dry and critically dry water types would 
not be affected. Anadromous salmonid juveniles that may rear in the upper Big Chico Creek watershed 
would outmigrate to the Sacramento River during high-flow events in the springtime, when surface flows 
and shallow groundwater resources would be negligibly affected by project operations. Overall, the 
proposed project would not significantly affect anadromous salmonids in Big Chico Creek. 

Similar to Little Chico Creek, warm water and resident fish species in Big Chico Creek have likely adapted to 
variable flows and temperatures during all months and water year types. Flows in deeper pools and 
upstream reaches of the creek with perennial flows would persist during project implementation. Therefore, 
impacts on warm water fish species and resident colder-water species of Big Chico Creek would be less 
than significant.  

Impact BIO-5: Substantial interference with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or impediment to the use 
of native wildlife nursery sites. 

The potential indirect effects of changes in surface water volume and timing are evaluated in Impact BIO-4. 
Changes related to operation of the project would not be substantially different from those under existing 
conditions, or changes would occur during years or months of the year when anadromous salmonids are not 
expected to occur in potentially affected reaches of Stony, Little Chico, or Big Chico Creeks. For the reasons 
described previously, potential drawdown effects on surface waters of lower Little Chico, Big Chico, and 
Stony Creeks would result in less-than-significant impacts on anadromous salmonids.  

Impact BIO-6: Substantial adverse effect on any riparian habitat or other sensitive natural community 
identified in local or regional plans, policies, and regulations or by the CDFW or the USFWS. 

As previously discussed, surface water flows and shallow groundwater levels within lower Stony, Little Chico, 
and Big Chico Creeks could be reduced by project operations, relative to existing conditions. Both 
groundwater and surface water support riverine, riparian, and wetland habitats. The magnitude of surface 
water reductions due to groundwater drawdown varies based on the total volume of groundwater pumped 
and the number of consecutive years of pumping. The following subsections summarize the potential 
impacts on riparian habitat or other sensitive natural communities due to reductions into surface flow 
resulting from groundwater drawdown during project operations. 

Impacts on Stony Creek Riverine, Riparian, and Wetland Habitats. The anticipated maximum extent of 
potential drawdown (between 1 and 5 feet) is expected to extend along Stony Creek from the Sacramento 
River upstream to near the Tehama-Colusa Canal crossing, located approximately at RM-13. The HTHA 
(2007a) study found, and field reconnaissance surveys confirmed, that Stony Creek riparian cover below 
RM-13 was largely unvegetated, with the dominant vegetation consisting of invasive salt cedar and giant 
reed. Native riparian species (that is willows and cottonwoods) were noted to occur more abundantly in 
Reach 1, in the portion of Stony Creek above RM-20.  
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Under existing conditions, surface water is spatially and temporally variable within the lower Stony Creek 
corridor. HTHA (2007a) reported that established Fremont cottonwood and species of willow require water 
within 15 feet and 10 feet of ground surface, respectively. Younger plants require water nearer the surface 
than these reported depths. Drawdown within the Stony Creek area is not anticipated to reduce 
groundwater elevations below these depth criteria for periods of time sufficient to cause substantial 
permanent impacts on native riparian species. Therefore, impacts on riparian and wetland vegetation near 
Stony Creek would be less than significant.  

Impacts on Little Chico Creek Riverine, Riparian, and Wetland Habitats. The anticipated maximum extent of 
potential drawdown (between 1 and 5 feet) could extend to about 0.25-mile upstream from Crouch Avenue. 
As described previously, Little Chico Creek is commonly dry below Bruce Road, which is located 
approximately 8 miles upstream from the Crouch Avenue crossing. Drawdown is not expected to reduce 
groundwater elevations to the extent that water is unreachable by riparian plants in the potentially affected 
region of the Little Chico Creek corridor. Therefore, impacts on riparian and wetland vegetation near Little 
Chico Creek would be less than significant.  

Indirect Impacts on Big Chico Creek Riverine, Riparian, and Wetland Habitats. The anticipated maximum 
extent of drawdown (between 1 and 5 feet) could extend from the Sacramento River confluence upstream 
to Brandenbury Lane (approximately RM-5). Drawdown within Big Chico Creek is not expected to reduce 
groundwater elevations to the extent that water is unreachable by riparian plants in the potentially affected 
region of the Big Chico Creek corridor. Therefore, impacts on riparian and wetland vegetation near Big 
Chico Creek would be less than significant. 

3.2.4 Mitigation Measures 
The following mitigation measures would avoid or substantially lessen potentially significant impacts on 
sensitive habitats or species. 

MM BIO-1: The following measures would avoid or substantially lessen impacts on sensitive plants species in 
the project area: 

• A qualified botanist shall survey the well site construction areas prior to project-related site disturbance 
to determine the presence of round-leafed filaree. Surveys shall be conducted during the blooming 
period or other appropriate time of the year to assist with identification of this annual herbaceous 
species.  

• Individuals or populations detected at construction sites shall be fenced or otherwise marked so that 
they will not be affected. Fencing or protection shall remain in place until construction or site-disturbing 
activities are completed. 

• If detected individuals or populations cannot be feasibly avoided, GCID will coordinate with the CDFW to 
develop and implement a salvage and relocation plan. 

MM BIO-2: The following measures would avoid or substantially lessen impacts on nesting birds (including 
Swainson’s hawk) that have the potential to occur in trees near proposed Well Nos. P1 and P2: 

• If construction occurs during the bird nesting season (generally February 1–August 31), preconstruction 
nesting bird surveys will be conducted by a qualified biologist no more than 14 days prior to 
construction to detect the presence of any nesting birds within or adjacent to the proposed well 
location. If construction occurs during the nonbreeding season for nesting birds (September 1–January 
31), preconstruction surveys are not required. 

• To meet the CDFW recommendations for mitigation and protection of Swainson’s hawk, surveys will be 
conducted within a 0.5-mile radius around all proposed project activities (Swainson’s Hawk Technical 
Advisory Committee, 2000; CDFG, 1994) Follow-up surveys or onsite monitoring could be included as 
part of CDFW’s conditions and mitigation measures for construction within 0.5 mile of nesting 
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Swainson’s hawk (CDFG 1994). The combination of appropriate surveys, risk analysis, and monitoring 
has been determined to be very effective in reducing the potential for project-induced nest failures 
(considered “take” of migratory bird species by the Federal Migratory Bird Treaty Act).  

• If active Swainson’s hawk nests are detected during the survey, a no-disturbance buffer zones of 
0.25 mile in urban or areas of high disturbance and 0.5 mile in non-urban or areas with little disturbance 
activity is required between March 1 and September 15, or until August 15 if given a Management 
Authorization by CDFW (CDFG, 1994). Further buffer reductions will be considered with the project 
biologist in conjunction with CDFW based on recommendation within the Swainson’s Hawk Technical 
Advisory Committee (2000) guidelines. Determinations of buffer reductions will be on a case by case 
basis.  

• For other nesting birds, between February 1 and August 31, a minimum buffer of 50 to 100 feet will be 
established around active non-raptor bird nests, and a buffer of 250 feet will be established for active 
non-listed raptor nests (see BIO-3 for western burrowing owl mitigation measures). The biological 
monitor will determine whether a buffer other than the standard 50-foot or 250-foot buffer is 
appropriate, based on the species (and its known tolerance for or sensitivity to certain construction-
related activities); the characteristics of the construction activity (that is noise, vibration, amount of 
heavy equipment, number of personnel) that is ongoing or proposed within the buffer around the nest; 
and the characteristics of the nest site (for example, if the nest is physically screened from construction 
activity a reduced buffer might be appropriate). A nest monitoring plan must be developed for all active 
nests.  

MM BIO-3. The following measures would avoid or substantially lessen impacts on western burrowing owl 
(CDFG, 2012); the nesting season for burrowing owl is from February 1 through August 31: 

• Preconstruction surveys for burrowing owls would be conducted within 14 days prior to the start of 
project construction and again within 24 hours prior to construction in areas with potentially suitable 
habitat. The surveys would use methods identified in the Staff Report on Burrowing Owl Mitigation 
(CDFG, 2012). If ground-disturbing activities are delayed or suspended for more than 2 days after the 
initial or previous survey, the suitable habitat would be resurveyed. Surveys would be performed within 
150 meters (approximately 500 feet) of the project foot print (year round). 

• A minimum of one visit will be conducted and would cover the entire potential project activity area 
including areas that will be directly or indirectly impacted by the project. Adjoining areas will be 
surveyed within 150 m or more where direct or indirect effects could potentially extend offsite. If lawful 
access cannot be achieved to adjacent areas, surveys can be performed with a spotting scope or other 
methods. 

• Occupied burrows will be avoided during the nesting period, from February 1 through August 31. See 
Table 3-7 for setback distances. 

• Burrows occupied during the non-breeding season by migratory or non-migratory resident burrowing 
owls will be avoided. See table below setback distances. 

• Direct destruction of burrows through chaining (dragging a heavy chain over an area to remove shrubs), 
disking, cultivation, and urban, industrial, or agricultural development will be avoided.  

• A worker awareness program will be developed as necessary to increase the onsite worker’s recognition 
of and commitment to burrowing owl protection. 

• Visible markers will be placed near burrows so that construction equipment and other machinery do not 
collapse burrows. 

• Recommended restricted activity dates and setback distances by level of disturbance for burrowing owls 
is detailed in Table 3-7 (CDFG, 2012).  
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TABLE 3-7 
Setback Distances by Level of Disturbance for Burrowing Owls 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Location Time of Year 

Level of Disturbance 
(meters) 

Low Medium High 

Nesting Site April 1–Aug 15 200 500 500 

Nesting Site Aug 16–Oct 15 200 200 500 

Nesting Site Oct 16–March 31 50 100 500 

Source: CDFG (2012) 

 
Based on existing vegetation, human development, and land uses in an area, GCID would work with CDFW 
to determine if construction may occur closer to these sites than recommended above. If burrowing owls 
are present in the project area and GCID cannot meet the following guidelines, the project biologist in 
cooperation with the CDFW will determine appropriate buffers on a case by case basis, including deferring 
construction until burrows are no longer occupied. 

MM BIO 4. Implementation of the following measures would avoid impacts on GGS during construction 
activities in or near GGS habitat: 

• Construction activity will be conducted during the GGS active season. The active season occurs between 
May 1 and October 1 when direct mortality is lessened because snakes are expected to actively move 
and avoid danger. If construction cannot be scheduled to occur within the active period, the site will be 
surveyed by a by a CFFW and USFWS approved biologist during the active period and exclusionary 
fencing will be installed around the perimeter of the project areas. Exclusionary fencing will encompass 
the entire project area, including equipment staging areas, to eliminate the potential for GGS to enter 
the project site. Exclusionary fencing will consist of silt fencing installed approximately 4 inches below 
grade, and will be fully enclosed around the entire project area. Exclusion fencing would be monitored 
and maintained during the entire period of construction until activities have ceased and the project site 
has been restored to pre-project conditions. 

• If construction occurs during the active season, 24-hours prior to activities commencing, the project area 
would be surveyed for GGS by an approved biologist. The survey of the project area will be repeated if a 
lapse in construction activity of 2 weeks or greater has occurred. If a snake is encountered during 
construction, activities shall cease until appropriate corrective measures have been completed or it has 
been determined that the snake will not be harmed. Any sightings and any incidental take would be 
reported to the USFWS immediately by calling (916) 414-6620. 

• Movement of heavy equipment will be confined to existing roadways to avoid habitat disturbance. 

• Vegetation clearing will be confined to the minimal area necessary to facilitate construction activities. 
GGS habitat within or adjacent to the project construction areas will be flagged and designated for 
avoidance. These areas will be avoided by all construction personnel. 

• Construction personnel will receive Service-approved worker environmental awareness training. This 
training would include methods of identifying snakes and their habitat and the importance of staying 
within the defined work limits. 

• All trash will be disposed of properly and the storage of hazardous materials (for example, fuel and oil) 
would not occur within 150 feet of any canal or waterway. 

• After completion of construction activities, temporary fill and construction debris will be removed and, 
wherever feasible, disturbed areas would be restored to pre-project conditions. 
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3.3 Air Quality 
This section assesses the current air quality in the study area and the potential air quality impacts from the 
proposed project. The proposed project would be located in Glenn County, which is situated within the 
Sacramento Valley Air Basin (SVAB). The proposed project would result in no physical disturbance to the 
existing well sites. In addition, because the five existing wells and the five proposed wells (once constructed) 
would be electrically powered, the proposed project would result in no direct air pollutant emissions during 
project operation. 

3.3.1 Environmental Setting 
The proposed project is located in Glenn County in the west central portion of the SVAB. Glenn County is 
bounded by the Mendocino National Forest to the west and the Sacramento River to the east, and is 
bisected by I-5. The SVAB is characterized by mountain ranges to the north, east, and west. Surrounding 
topography greatly influences wind patterns in Glenn County. Ventilation is commonly inadequate due to 
calm winds and temperature inversions. The combination of inversions, light winds, and constrictive 
topography results in air being trapped horizontally and vertically during much of the year. 

The climate in Glenn County is generally Mediterranean with hot, dry summers and moderate to cool, wet 
winters. Average daily maximum temperatures range from the mid-50s in January to the high 90s in July, 
and average daily minimum temperatures range from the mid-30s in January to the mid-60s in July. Nearly 
90 percent of county's annual rainfall occurs between November and April, usually from frontal systems 
from the west. During the winter, snowfall in the valley is infrequent and only in trace amounts. Annual 
snowfall totals increase to the west, reaching 4 to 8 inches on the lower slopes of the mountains. Normal 
annual precipitation across the county varies widely, from 15 inches in the southeast to as much as 50 or 
60 inches at the highest elevations (Glenn County, 1993). 

3.3.1.1 National Ambient Air Quality Standards and California Ambient Air Quality 
Standards 

The regulatory setting for air quality in California is overseen by federal, state, and local agencies. These 
agencies either have actual regulatory authority or are responsible for the development and 
implementation of programs and plans designed to reduce air pollution levels.  

The Clean Air Act of 1970, as amended, serves as the legal basis for air quality policy and regulations at the 
federal level. Pursuant to this act, EPA establishes and periodically updates National Ambient Air Quality 
Standards (NAAQS). At the state level, the California Air Resources Board (ARB) oversees California air 
quality policies and regulations. ARB initially established California ambient air quality standards (CAAQS) in 
1969. These state standards are generally more stringent and include more pollutants than NAAQS. 

A project must not result in air pollutant emissions that would cause or contribute to exceedances of NAAQS 
or CAAQS. NAAQS represent the maximum allowable atmospheric concentrations for seven “criteria” 
pollutants: ozone, nitrogen dioxide (NO2), carbon monoxide (CO), particulate matter less than 
10 micrometers in aerodynamic diameter (PM10), particulate matter less than 2.5 micrometers in 
aerodynamic diameter (PM2.5), sulfur dioxide (SO2), and lead. CAAQS include four additional pollutants of 
concern: sulfates, hydrogen sulfide, vinyl chloride, and visibility-reducing particulates.  

ARB and the local air districts operate and maintain ambient air quality monitoring stations throughout the 
state. Depending on whether or not the monitored air quality in a given area meets or exceeds the 
applicable air quality standards, an area is classified as being in “attainment” or “nonattainment” for the 
standards, on a pollutant-specific basis. An area that is designated as nonattainment for a standard is 
subject to planning requirements to attain the standard. 

ARB oversees California air quality policies, and Glenn County Air Pollution Control District (GCAPCD) is the 
local agency responsible for ensuring that federal and state ambient air quality standards are achieved and 
maintained in the proposed project area. Table 3-8 lists relevant NAAQS and CAAQS. 

3-58 WBG121814151942RDD 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

TABLE 3-8 
Ambient Air Quality Standards 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Pollutant Averaging Time CAAQSa 

NAAQSb 

Primaryc Secondaryd 

Ozone 8 hours 
1 hour 

0.070 ppm 
0.09 ppm 

0.075 ppm 
— 

0.075 ppm 
— 

PM10 Annual arithmetic mean 
24 hours 

20 µg/m3 

50 µg/m3 
— 

150 µg/m3 
— 

150 µg/m3 

PM2.5 Annual arithmetic mean 
24 hours 

12 µg/m3 
— 

12 µg/m3 
35 µg/m3 

15 µg/m3 
35 µg/m3 

CO 8 hours 
1 hour 

9.0 ppm  
20 ppm 

9 ppm  
35 ppm 

— 
— 

NO2 Annual arithmetic mean 
1 hour 

0.03 ppm 
0.18 ppm 

0.053 ppm 
0.100 ppm 

0.053 ppm 
— 

SO2 24 hours 
3 hours 
1 hour 

0.04 ppm 
— 

0.25 ppm 

— 
— 

0.075 ppme 

— 
0.5 ppm 

— 

Leadf Calendar quarter 
Rolling 3-month average 
30-day average 

— 
— 

1.5 µg/m3 

1.5 µg/m3 

0.15 µg/m3 

— 

1.5 µg/m3 

— 

— 

Visibility-reducing Particles 8 hours f — — 

Sulfates 24 hours 25 µg/m3 — — 

Hydrogen Sulfide 1 hour 0.03 ppm — — 

Vinyl Chlorideg 24 hours 0.01 ppm — — 

a California standards for ozone, CO (except Lake Tahoe), SO2 (1-hour and 24-hour), NO2, and suspended particulate matter 
(PM10, PM2.5, and visibility-reducing particles) are values that are not to be exceeded. All others are not to be equaled or 
exceeded. 
b National standards other than ozone, particulate matter, and those based on annual averages or annual arithmetic means 
are not to be exceeded more than once a year. The ozone standard is attained when the fourth highest 8-hour 
concentration in a year, averaged over 3 years, is equal to or less than the standard. For PM10, the 24-hour standard is 
attained when the expected number of days per calendar year with a 24-hour average concentration above 150 µg/m3 is 
equal to or less than 1. For PM2.5, the 24-hour standard is attained when 98 percent of the daily concentrations, averaged 
over 3 years, is equal to or less than the standard. 
c National Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public 
health. 
d National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or  
anticipated adverse effects of a pollutant. 
e Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 
1-hour average at each monitor within an area must not exceed 75 parts per billion. 
f Insufficient amount to produce an extinction coefficient of 0.23 per kilometer due to particles when the relative humidity is 
less than 70 percent. 
g ARB has identified lead and vinyl chloride as toxic air contaminants, with no threshold level of exposure for adverse health 
effects determined. ARB made this determination following the implementation of control measures at levels below the 
ambient concentrations specified for these pollutants. 

Notes: 

µg/m3  =  micrograms per cubic meter 
ppm  =  parts per million (by volume) 

Source: ARB (2013) 
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3.3.1.2 Toxic Air Contaminants 
In addition to the criteria pollutants, ARB regulates toxic air contaminant (TAC) emissions and sources in 
California. The Air Toxics “Hot Spots” Information and Assessment Act (Assembly Bill [AB] 2588) was enacted 
in September 1987. AB 2588 requires that TAC emissions from stationary sources (facilities) be quantified 
and compiled in an inventory, that risk assessments be conducted according to methods developed by the 
Office of Environmental Health Hazard Assessment for any stationary sources identified as having potentially 
significant TAC emissions, and that the public be notified of significant risks posed by nearby facilities. 
Amended by statute in 1992 through enactment of SB 1731, facilities that pose potentially significant health 
risks to the public are required to reduce their risks. ARB has also developed regulations such as air toxic 
control measures for mobile and stationary sources to reduce TAC emissions. 

3.3.1.3 Attainment Status 
The proposed project is located in Glenn County in the SVAB. As shown in Table 3-9, Glenn County is 
currently designated as attainment for all NAAQS. Under state standards, the proposed project area is 
designated as nonattainment for PM10. Glenn County was designated as nonattainment for the state ozone 
standard in 2011 and was designated as transitional nonattainment for ozone for other years prior to 2013. 
In 2013, the Glenn County was designated as attainment for the state ozone standard. The proposed project 
area is designated as attainment/unclassified for all other pollutants.  

TABLE 3-9 
Attainment Status for the Glenn County  
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Pollutant Federal Designation State Designation 

Ozone Attainment Attainment 

CO Attainment Unclassified 

NO2 Attainment Attainment 

SO2 Attainment Attainment 

PM10 Attainment Nonattainment 

PM2.5 Attainment Attainment 

Lead  Attainment Attainment 

Sulfate Not applicable Attainment 

Hydrogen Sulfide Not applicable Unclassified 

Visibility-reducing Particles Not applicable Unclassified 

Vinyl Chloride Not applicable Unclassified 

Source: ARB, 2014a  
 
3.3.1.4 Sensitive Receptors 
Sensitive receptors include, but are not limited to, hospitals, schools, daycare facilities, elderly housing, and 
convalescent facilities. These are areas where the occupants may be more susceptible to the adverse effects 
of exposure to TAC emissions and other pollutants.  

The proposed project area is surrounded by agricultural land uses, with sparsely scattered residences. The 
nearest residence is more than 800 feet from any of the proposed wells. The new wells would be 
constructed several miles away from the nearest towns with developed residential areas, schools, and 
hospitals.  
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3.3.2 Assessment Methods and Thresholds of Significance 
Implementing the proposed project would significantly affect air quality if the proposed project would result 
in any of the following:  

• Conflict with or obstruct implementation of an applicable air quality plan. 

• Violate any air quality standard or contribute substantially to an existing or projected air quality 
violation. 

• Result in a cumulatively considerable net increase of any criteria pollutant for which the project region is 
nonattainment under an applicable federal or state ambient air quality standard (including releasing 
emissions that exceed quantitative thresholds for ozone precursors). 

• Expose sensitive receptors to substantial pollutant concentrations. 

• Create objectionable odors affecting a substantial number of people. 

The CEQA Guidelines state that the significance criteria established by the applicable air quality 
management or air pollution control district may be relied on to make the determinations above. The 
GCAPCD has no established thresholds under CEQA for the assessment of air quality impacts, so the GCAPCD 
defers to the Butte County Air Quality Management District (Butte County AQMD) air quality emission 
thresholds for the evaluation of air quality impacts within Glenn County (Ledbetter, 2014). 

The CEQA Air Quality Handbook (Butte County AQMD, 2014) contains a thresholds table for evaluating 
significance from operational or construction impacts. The table provides thresholds for criteria pollutants, 
and recommended thresholds for greenhouse gases (GHGs) and TACs. For construction-related emissions, 
Table 3-10 shows the thresholds for reactive organic gases (ROG), nitrogen oxides (NOx), and PM10. 

TABLE 3-10 
Butte County AQMD Air Quality Emission Thresholds  
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 ROG  
(lb/day)  

NOx  

(lb/day)  
PM10  

(lb/day)  

Construction 137 (but not to exceed 
4.5 tons per year) 

137 (but not to exceed 
4.5 tons per year) 80 

Operation 25 25 80 

Note: 

lb/day = pounds per day 

Source: Butte County AQMD (2014) Table ES-2, “District Air Quality Thresholds of Significance for Criteria Air Pollutants and 
Recommended Thresholds for Greenhouse Gases and Toxic Air Contaminants” 

 
The project-related construction emissions, including NOx, ROG, CO, SO2, PM10, and PM2.5 for the five 
proposed wells were estimated using California Emission Estimator Model (CalEEMod) (California Air 
Pollution Control Officers Association [CAPCOA], 2013). Results were compared to the Butte County AQMD 
emission thresholds. The analysis assumes that construction would begin in June 2015; the wells would be 
constructed consecutively, and each well would take approximately 3 weeks to construct (for a total 
construction duration of approximately 3.75 months). Results of the analysis would not substantially change 
if construction begins at a later date. Appendix C provides the CalEEMod output files showing the 
construction assumptions and emissions. Emissions estimates were only conducted for construction 
activities, because the five existing wells and five proposed wells (once constructed) would be electrically 
powered and would result in no direct emissions.  
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3.3.3 Environmental Impacts 
3.3.3.1 Construction Impacts 
Impact AQ-1: Conflict with or obstruct implementation of an applicable air quality plan. 

The most current air quality plan applicable to the area is the Northern Sacramento Valley Planning Area 
2012 Triennial Air Quality Attainment Plan (2012 Attainment Plan; Sacramento Valley Air Quality 
Engineering and Enforcement Professionals [SVAQ EE&P], 2013). The triennial update of the 2012 
Attainment Plan covers Butte, Colusa, Glenn, Shasta, Sutter, Tehama, and Yuba Counties, and it addresses 
the progress made in implementing the 2009 plan. It proposes modifications to the strategies necessary to 
attain CAAQS for the 8-hour ozone at the earliest practicable date. The 2012 Attainment Plan identifies 
those portions of the SVAQ EE&P designated as nonattainment for CAAQS and discusses the health effects 
related to the various air pollutants. The 2012 Attainment Plan focuses on the adoption and implementation 
of control measures for stationary sources, areawide sources, and indirect sources, and addresses public 
education and information programs. Glenn County is included in the 2012 Attainment Plan because the 
county was either in nonattainment or in transitional nonattainment for the state ozone standard in the 
years prior to 2013. However, in 2013 Glenn County was designated as in attainment for the state ozone 
standard. 

In addition to the 2012 Attainment Plan, the Glenn County General Plan (General Plan) (Glenn County, 1993) 
set the goal to protect and enhance the air quality in the county. The General Plan also developed policies, 
implementation strategies, programs, and priorities for the air quality goal.  

The proposed project would be constructed in compliance with the applicable Glenn County regulations, 
such as GCAPCD Rule Section 76: Visible Emissions and Section 78: Nuisance, and the Glenn County air 
quality policies and implementation strategies listed in the General Plan, Section 5.2.4. 

As discussed below, construction emissions would be below the Butte County AQMD emission thresholds. 
Therefore, the proposed project construction activities would be consistent with the regional and local air 
quality planning strategy, the proposed project would not conflict with or obstruct implementation of the 
applicable air quality plan, and impacts would be less than significant.  

Impact AQ-2: Violate any air quality standard or contribute substantially to an existing or projected air 
quality violation. 

Short-term air emissions, including CO, NOx, ROGs, PM10, PM2.5, and TACs such as diesel exhaust particulate 
matter, would occur during construction of the proposed project. In addition, fugitive particulate emissions 
would be generated by excavation, grading, hauling, and various other surface-disturbing activities at the 
new well sites. Table 3-11 shows the estimated emissions that would occur during construction, with 
comparison to the Butte County AQMD thresholds. 

TABLE 3-11 
Project Construction Emissions and Comparisons to 2014 Butte County AQMD CEQA Thresholds 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 
ROG 

(lb/day) 
CO 

(lb/day) 
NOx 

(lb/day) 
SO2 

(lb/day) 
PM10  

(lb/day) 
PM2.5  

(lb/day) 

2015 (maximum daily)  3.26 26.19 39.18 0.053 2.27 1.61 

Butte County AQMD Threshold 
(daily emissions, lb/day) 137 None 137 None 80 None 

Exceeds Butte County AQMD Threshold? No NA No NA No NA 

Note:  

NA = not applicable 
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As shown in Table 3-11, construction emissions would be lower than the thresholds. Additionally, the 
proposed project would use a limited amount of equipment for a limited duration, and construction 
activities are not expected to cause a new violation to NAAQS or CAAQS, or contribute substantially to an 
existing or projected air quality violation. Air quality impacts during construction of the proposed project 
would be less than significant. 

Impact AQ-3: Result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is nonattainment under an applicable federal or state ambient air quality standard (including 
releasing emissions that exceed quantitative thresholds for ozone precursors). 

Glenn County is currently in attainment for all NAAQS and is in attainment for all CAAQS except PM10. As 
previously described, the proposed project construction emissions would be lower than the Butte County 
AQMD air quality emission thresholds. In addition, construction emissions and impacts would be 
temporary and would not be expected to result in a cumulatively considerable net emission increase of 
nonattainment pollutants (PM10). 

Impact AQ-4: Expose sensitive receptors to substantial pollutant concentrations.  

The five proposed wells would be located in rural Glenn County in areas surrounded by agricultural land 
uses, with sparsely scattered residences. As previously discussed, proposed project construction emissions 
would be temporary and less than the Butte County AQMD emission thresholds. Therefore, construction 
activities would not expose nearby receptors to substantial criteria pollutant concentrations.  

Exhaust emissions from construction equipment contain TACs, such as diesel particulate matter. Residential 
receptors are located over 800 feet from the proposed well sites; construction activities at each of the 
proposed well locations would last 3 weeks and would be limited to a relatively small area. Because 
exposures to the TAC emissions from construction activities would be short term and the activities would 
occur at a sufficient distance from sensitive receptors, the project would not adversely affect receptors. 
Therefore, the proposed project would have less than significant impacts on sensitive receptors during 
construction.  

Impact AQ-5: Create objectionable odors affecting a substantial number of people. 

The use of diesel construction equipment during proposed project construction may generate minor odors 
near the equipment. Construction emissions would be temporary; and, due to the limited number of 
sensitive receptors and relative distance from each construction site, emissions are not expected to create 
objectionable odors that affect a substantial number of people. Because the proposed project would not be 
a source of objectionable odors that would affect a substantial number of people, the impact due to odor 
would be less than significant. 

3.3.3.2 Operational Impacts 
The existing wells proposed for the program are electrically powered. Additionally, once constructed, the 
proposed wells would also be electrically powered; therefore, there would be no direct increases to air 
emissions under proposed project operations. 

3.3.4 Mitigation Measures 
Impacts on air quality would not be significant; therefore, no mitigation measures are proposed.  

3.4 Greenhouse Gases 
This section presents the GHG emissions and the potential effects from the proposed project. 

3.4.1 Environmental Setting 
GHGs include both naturally occurring and anthropogenic gases, such as carbon dioxide (CO2), methane 
(CH4), nitrous oxide (N2O), hydro-chlorofluorocarbons (HCFC), perfluorocarbons (PFC), and sulfur 

WBG121814151942RDD 3-63 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

hexafluoride (SF6). GHGs absorb infrared radiation, trap the energy from the sun, and help maintain the 
temperature of Earth’s surface, creating a process known as the “greenhouse effect.” The accumulation of 
GHGs in the atmosphere influences the long-term range of average atmospheric temperatures. Scientific 
evidence indicates a trend of increasing global temperature over the past century due to an increase in GHG 
emissions from human activities. The climate change associated with this global warming is predicted to 
produce economic, physical, and social consequences across the globe. This section describes the regulatory 
background and existing conditions of GHG emissions. 

3.4.1.1 State Regulations 
With the passage of several pieces of legislation and Executive Orders, California launched an innovative and 
proactive approach to address GHG emissions and potential climate change-related impacts: 

• AB 1493, Vehicular Emissions: Greenhouse Gases, 2002: This bill requires ARB to develop and implement 
regulations to reduce automobile and light truck GHG emissions. These stricter emissions standards 
were designed to apply to automobiles and light trucks beginning with the 2009 model year.  

• Executive Order (EO) S-3-05 (June 1, 2005): The goal of this EO is to reduce California’s GHG emissions to 
(1) year 2000 levels by 2010, (2) year 1990 levels by the 2020, and (3) 80 percent below year 1990 levels 
by 2050. In 2006, this goal was further reinforced with the passage of AB 32. 

• AB 32, The Global Warming Solutions Act of 2006: AB 32 sets the same overall GHG emissions reduction 
goals as outlined in EO S-3-05, while further mandating that ARB create a scoping plan and implement 
rules to achieve “real, quantifiable, cost-effective reductions of greenhouse gases.” In December 2008, 
the ARB approved the initial scoping plan, which included a suite of measures to sharply cut GHG 
emissions. Key elements of the initial scoping plan included the following: 

– Expand and strengthen energy efficiency programs, including building and appliance standards.  

– Increase electricity generation from renewable resources to at least 33 percent of the statewide 
electricity mix by 2020.  

– Establish targets for passenger vehicle-related GHG emissions for regions throughout California and 
pursue policies and incentives to achieve those targets. Included with this strategy is support for the 
development and implementation of a high-speed rail system to expand mobility choices and reduce 
GHG emissions.  

– Adopt and implement measures pursuant to existing state laws and policies, including California’s 
clean car standards and the Low Carbon Fuel Standard.  

– Develop a cap-and-trade program so that the target is met while providing flexibility to California 
businesses to reduce emissions at low cost.  

In May 2014, ARB approved the First Update to the Climate Change Scoping Plan (Update). The Update 
identifies opportunities to leverage existing and new funds to further drive GHG emission reductions 
through strategic planning and targeted low carbon investments. The Update highlights California’s 
progress toward meeting the “near-term” 2020 GHG emission reduction goals defined in the initial 
scoping plan. It also evaluates how to align the State’s “longer-term” GHG reduction strategies with 
other State policy priorities for water, waste, natural resources, clean energy, transportation, and land 
use. 

• EO S-20-06 (October 18, 2006): This EO establishes the responsibilities and roles of the Secretary of the 
California Environmental Protection Agency and state agencies with regard to climate change. 

• EO S-01-07 (January 18, 2007): This EO set forth the low carbon fuel standard for California. Under this 
EO, the carbon intensity of California’s transportation fuels is to be reduced by at least 10 percent by 
2020. 
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• SB 97, Chapter 185, 2007, Greenhouse Gas Emissions: SB 97 required the Governor's Office of Planning 
and Research to develop recommended amendments to the CEQA Guidelines for addressing GHG 
emissions. The amendments became effective March 18, 2010. 

• SB 375, Chapter 728, 2008, Sustainable Communities and Climate Protection: This bill requires ARB to 
set regional emissions reduction targets from passenger vehicles. The Metropolitan Planning 
Organization for each region must then develop a “Sustainable Communities Strategy” that integrates 
transportation, land use, and housing policies to plan for the achievement of the emissions target for 
their region. 

• SB 391, Chapter 585, 2009 California Transportation Plan: This bill requires the state’s long-range 
transportation plan to meet California’s climate change goals under AB 32. 

• Renewables Portfolio Standard (RPS): Established in 2002 under SB 1078, accelerated in 2006 under 
SB 107 and expanded in 2011 under SB 2, California's RPS is one of the most ambitious renewable 
energy standards in the country. The RPS program requires investor-owned utilities, electric service 
providers, and community choice aggregators to increase procurement from eligible renewable energy 
resources to 33 percent of total procurement by 2020. 

3.4.1.2 Federal Regulations 
Climate change and its associated effects are being addressed through various efforts at the federal level to 
improve fuel economy and energy efficiency, such as the National Clean Car Program and EO 13514 – 
Federal Leadership in Environmental, Energy and Economic Performance. EO 13514 was signed 
October 5, 2009; it focused on reducing GHGs internally in federal agency missions, programs, and 
operations, but also directs federal agencies to participate in the Interagency Climate Change Adaptation 
Task Force, which is engaged in developing a national strategy for adaptation to climate change.  

EPA’s authority to regulate GHG emissions stems from the U.S. Supreme Court decision in Massachusetts 
versus EPA (2007). The Supreme Court ruled that GHGs meet the definition of air pollutants under the 
existing Clean Air Act and must be regulated if these gases could be reasonably anticipated to endanger 
public health or welfare. Responding to the court’s ruling, EPA finalized an endangerment finding in 
December 2009. Based on scientific evidence, it found that six GHGs constitute a threat to public health and 
welfare. Thus, it is the Supreme Court’s interpretation of the existing Clean Air Act and EPA’s assessment of 
the scientific evidence that form the basis for EPA’s regulatory actions.  

EPA and the National Highway Traffic Safety Administration (NHTSA) are taking coordinated steps to enable 
the production of a new generation of clean vehicles with reduced GHG emissions and improved fuel 
efficiency from onroad vehicles and engines. These next steps include developing the first-ever GHG 
regulations for heavy-duty engines and vehicles, as well as additional light-duty vehicle GHG regulations.  

The final combined standards that made up the first phase of this national program apply to passenger cars, 
light-duty trucks, and medium-duty passenger vehicles, covering model years 2012 through 2016. The 
standards implemented by this program are expected to reduce GHG emissions by an estimated 960 million 
metric tons and 1.8 billion barrels of oil over the lifetime of the vehicles sold under the program (model 
years 2012 through 2016).  

On August 28, 2012, EPA and NHTSA issued a joint final rulemaking to extend the national program for fuel 
economy standards to model year 2017 through 2025 passenger vehicles. Over the lifetime of the model 
year 2017 through 2025 standards, this program is projected to save approximately 4 billion barrels of oil 
and 2 billion metric tons of GHG emissions. 

The complementary EPA and NHTSA standards that make up the Heavy-Duty National Program apply to 
combination tractors (semi-trucks), heavy-duty pickup trucks and vans, and vocational vehicles (including 
buses and refuse or utility trucks). Together, these standards will cut GHG emissions and domestic oil use 
significantly. This program responds to President Barack Obama’s 2010 request to jointly establish GHG 
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emissions and fuel efficiency standards for the medium- and heavy-duty highway vehicle sector. The 
agencies estimate the combined standards will reduce CO2 emissions by about 270 million metric tons and 
save about 530 million barrels of oil over the life of model year 2014 to 2018 heavy-duty vehicles. 

In March 2013, EPA proposed Tier 3 Motor Vehicle Emission and Fuel Standards to reduce air pollution from 
passenger cars and trucks to set new vehicle emissions standards and lower the sulfur content of gasoline, 
considering the vehicle and its fuel as an integrated system. 

3.4.1.3 Existing Conditions 
In the United States, the main source of GHG emissions is electricity generation, followed by transportation. 
In California, however, transportation sources (passenger cars, light-duty trucks, other trucks, buses, and 
motorcycles) make up the largest category of GHG-emitting sources (ARB, 2014b). In 2011, the annual 
California statewide GHG emissions were 450.9 million metric tons of CO2-equivalent (ARB, 2014b). The 
transportation sector accounts for about 37 percent of the statewide GHG emissions inventory. The electric 
power sector accounts for about 21 percent of the total statewide GHG emissions inventory (ARB, 2014b). 
The dominant GHG emitted is CO2, primarily from fossil fuel combustion. 

3.4.2 Assessment Methods and Thresholds of Significance 
The proposed project would have a significant effect as a result of GHG generation if it results in any of the 
following:  

• Generation of GHG emissions, either directly or indirectly, that may have a significant impact on 
environment 

• Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the emissions 
of GHG 

Currently, there are no quantitative GHG emission thresholds applicable to Glenn County. Some air districts 
in California have suggested or adopted quantitative GHG thresholds for CEQA purposes; however, 
depending on the district, the range of the GHG emission thresholds vary from approximately 1,000 to 
100,000 metric tons per year. Other air districts, such as the Butte County AQMD, recommends in its CEQA 
guidance to evaluate the GHG impacts based on a more qualitative approach, such as whether the proposed 
project would comply with a qualified GHG reduction strategy or is consistent with GHG reduction goals of 
AB 32. The proposed project’s GHG emissions and the impacts on climate change were evaluated following 
the Butte County AQMD’s CEQA approach (that is, based on whether the proposed project would comply 
with GHG reduction strategies and policies and if it would hinder or delay the state’s ability to reach the 
GHG reduction goal). Although a quantitative threshold is not used, for information purposes, construction 
and operations emissions of GHG were estimated. GHG impacts from the proposed project were evaluated 
based on the GHG emissions from off-road construction equipment and onroad vehicles during the 
construction period. CO2 emissions from off-road construction equipment were estimated using CalEEMod 
(CAPCOA, 2013). 

3.4.3 Environmental Impacts – Construction and Operational Impacts 
Impact GHG-1: Generation of GHG emissions, either directly or indirectly, that may have a significant impact 
on the environment. 

The proposed project GHG impacts were evaluated based on whether the project GHG emissions would 
have a significant impact on the environment, more specifically, if the GHG emissions from the proposed 
project would hinder or delay California’s ability to meet the GHG reduction targets set in AB 32.  

GHG emissions increases would occur during project construction from the construction equipment and 
vehicles. During operations, the wells would use electric-powered pumps and, therefore, would produce 
indirect GHG emissions from power generation. Indirect GHG emissions from the five existing and five new 
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wells during operation from the power generation were estimated using the statewide average emission 
factors from CalEEMod.  

GHG emissions for construction and operation of the proposed project are shown in Table 3-12. Appendix C 
contains the construction and operation calculations used to assess GHG impacts. 

TABLE 3-12 
Project Construction Greenhouse Gas Emissions 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Period 
CO2  

(metric tons per year) 

2015, Construction Emissions 242 

2016 and Beyond, Operation Emissions 2,225 

Note: 
Emissions of N2O and CH4 from construction were not included in the calculations. Emissions of N2O and CH4 from combustion 
sources are minimal, approximately less than 2 percent of the CO2 emissions (this includes adjusting to CO2 equivalent emissions). 
Only CO2 emissions were calculated and reported for each of the emission sources. 

 
Total GHG emissions from project construction would be approximately 242 metric tons. Additionally, 
emissions from construction would be temporary, because construction is expected to begin in June 2015 
and last approximately 3.75 months.  

Project operations would not have any direct GHG emissions because all project wells would be operated 
using electric motors. Indirect GHG emissions due to power generation during project operation would be 
approximately 2,225 metric tons per year. The operational emissions presented in Table 3-12 were 
estimated based on conservative assumptions; however, actual emissions during project operation are 
expected to be lower, because of the following: 

• The GHG emission calculations assumed that each of the wells would operate 24 hours per day, 7 days 
per week, for 8.5 months each year. However, the actual project operations are anticipated occur less 
frequently (approximately 16 times in a 40-year period). When averaged over the project’s lifetime, GHG 
emissions would be approximately 868 metric tons per year, which is below all adopted numeric 
thresholds of significance, including those for Butte County AQMD. Because impacts from GHGs are the 
result of long-term emissions, not acute events, in the case of a project that would have only 
intermittent emissions it is reasonable to consider the project’s long-term average annual GHG 
contribution. 

• The GHG emissions calculations assume that all emissions from the five existing wells and the five new 
wells would be new emissions. Therefore, GHG emissions from all 10 wells are considered a direct 
increase over current emission levels, although the 5 existing wells have been infrequently used and 
have been generating GHG emissions for many years. The calculations of the project-related operational 
GHG emissions were not discounted to reflect the net increase attributable to the proposed project.  

• The emission calculations used the 2010 eGrid emission factors published by the EPA in February 2014. 
As previously discussed, all electricity retailers in California are required by the RPS program to reach a 
goal of using 33 percent renewable energy by 2020. Therefore, GHG emissions associated with 
electricity use are expected to decrease in future years. All pumps serving the wells would use power 
from California’s grid. The new RPS signed under SB 2 in 2011 preempts ARB’s 33 percent Renewable 
Electricity Standard, and it applies to all electricity retailers in the state including publicly owned utilities, 
investor-owned utilities, electricity service providers, and community choice aggregators. The new RPS 
mandates that all of these entities must adopt the new RPS goals of 20 percent of retails sales from 
renewables by the end of 2013, 25 percent by the end of 2016, and 33 percent by the end of 2020. 
Therefore, consuming electric energy from California’s power grid would be within the already regulated 
RPS program.  
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Because the proposed project is expected to operate infrequently (approximately 16 times in in a 40-year 
period) GHG emissions would be minimal when averaged over the project’s lifetime. Also, the electricity 
needed for project operations would be from the power grid, which would comply with the RPS and AB 32 
scoping plan requirements. Therefore, the proposed project would result in a less than significant impact 
on GHG emissions. 

Impact GHG-2: Conflict with any applicable plan, policy, or regulation adopted for the purpose of reducing 
GHG emissions. 

Other than the EO S-3-5 and AB 32 GHG reduction goals and the AB 32 Scoping Plan and Update, there are 
no GHG reduction plans, policies or regulations that apply to the proposed project. As previously discussed, 
project GHG emissions would not hinder or otherwise conflict with AB 32 or the AB 32 Scoping Plan and the 
updates of reducing GHG emissions to 1990 levels by 2020. The recently approved update to the AB 32 
Scoping Plan identified and described a long-term vision and near-term activities to put California on the 
path to its 2050 emission reductions goal. However, many factors will influence the state’s ability to attain 
the 2050 GHG reduction goal, including changes in regulatory standards; fuel, transportation, and power 
generation technologies; population growth; land use development patterns; and other factors that cannot 
presently be known. Because reaching a conclusion about the proposed project’s effect on compliance with 
the 2050 target identified in EO S-3-5 and AB 32 would require speculation, GCID is unable to determine the 
proposed project’s potential to result in a significant impacts with regard to this goal. In all other respects 
the proposed project would not hinder or delay California’s ability to meet the GHG reduction targets in 
AB 32 and the Scoping Plan, and the impact would be less than significant. 

3.4.4 Mitigation Measures 
Impacts from GHG emissions on climate change would be less than significant; therefore, no mitigation 
measures are proposed. 

3.5 Energy 
This section was prepared pursuant Section 15126(c) and Appendix F (Energy Conservation) in the CEQA 
Guidelines, which requires that EIRs include a discussion of the potential energy impacts of proposed 
projects, with particular emphasis on avoiding or reducing inefficient, wasteful, and unnecessary 
consumption of energy. The information in this section is based largely on data and reports produced by the 
California Energy Commission (CEC) and the Energy Information Administration of the U.S. Department of 
Energy.  

3.5.1 Environmental Setting 
Energy consumption is analyzed in an EIR because of the environmental impacts associated with its 
production and usage. Such impacts include the depletion of nonrenewable resources (such as, oil, natural 
gas, and coal) and emissions of pollutants during both the production and consumption phases.  

3.5.1.1 Fuel for Motor Vehicles 
Transportation fuels, including gasoline and diesel fuels, are produced by refining crude oil. The CEC 
estimated that approximately 40 percent of all energy consumed within the state can be attributed to the 
movement of people and goods by vehicle, rail, airplanes, and other transportation modes, with petroleum 
accounting for approximately 92 percent of the energy source for transportation in California (CEC, 2013). It 
is estimated that Californians consume approximately 18 billion gallons of gasoline each year (CEC, 2013). 
Additionally, California’s diesel consumption totaled approximately 3.3 billion gallons in 2012 for onroad 
vehicles and an additional 500 million for off-road farm and construction vehicles. Diesel fuel is used in 
70 percent of California’s 1 million trucks and buses, and biodiesel is blended at multiple terminals (CEC, 
2013). However, recent growth in alternative fuel, vehicle, and infrastructure sectors, including a recent 
trend analysis showing a steady decline in gasoline consumption, indicates that California’s fuel and vehicle 
markets are beginning the shift toward alternative and renewable fuels and advanced vehicle technologies. 
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Sixteen of California’s 21 refineries make California’s gasoline (CEC, 2014a). Approximately 39 percent of 
crude oil used in California is produced in-state; the remaining 61 percent comes from Alaska (16 percent) 
and foreign sources (45 percent). Foreign imports are primarily from Saudi Arabia, Ecuador, and Iraq. Fuel 
demand in the state is anticipated to increase due to population growth, lack of mass transit, and the 
number of sports utility vehicles on the roadways (CEC, 2014b).  

3.5.1.2 Electricity 
In California, the majority of electricity that is used is generated within the state (CEC, 2014c). Of this 
amount, the majority of the electricity produced comes from power plants fueled by natural gas 
(60.5 percent), with the remaining split between renewable sources such as biomass, geothermal, small 
hydro, solar, and wind (19.64 percent), large hydro (10.39 percent), and nuclear (8.94 percent) (CEC, 2014c). 
Commercial and residential use is the dominant consumer of electricity in the state (CEC, 2007). In 2002, the 
California adopted a Renewables Portfolio Standard, which set a goal of increasing the percentage of the 
state’s electricity from renewable energy to 20 percent by the year 2017 and 33 percent by 2020. 

Each year, CEC assess the state’s capability of meeting statewide peak electricity demand (June through 
September). As of May 2012, the CEC determined that California would have more than adequate electricity 
supplies to meet summer peak demands, and based that conclusion on existing planning reserve margins, 
the percentage total of projected generation capacity, demand resources, and import capacity exceeding 
the forecast annual peak demand (CEC, 2012).  

Electrical service in Glenn County are provided by Pacific Gas and Electric Company (PG&E). PG&E owns, 
operates, and maintains electric service in the Glenn County region. The existing wells are currently 
powered by PG&E electrical lines, and the newly proposed wells would include electrical transmission lines 
brought to each well site. Three of the existing wells proposed for use (GCID Well Nos. E2, E3, and E4) 
consume an average of 4,710 kilowatt-hours (kWh) of electricity per well per day during operation 
(approximately 146,000 kWh per well per month). The other two wells (GCID Well Nos. E1 and E5) consume 
an average of 1,900 kWh per well per day (approximately 60,200 kWh per well per month). During periods 
of operation, all five existing wells have a total monthly electric load of 557,000 kWh. 

3.5.2 Assessment Methods and Thresholds of Significance 
An energy impact would be considered significant if the proposed project resulted in any of the following: 

• Use fuel or energy in a wasteful manner 
• Result in a substantial increase in demand upon energy resources in relation to projected supplies 

3.5.3 Environmental Impacts 
Impact ENR-1: Use fuel or energy in a wasteful manner.  

During the construction phase, construction vehicles, including worker commuter vehicles and heavy 
construction equipment, would require the use of gasoline and diesel fuel for power. Trips would be limited 
to achieve the purpose of construction and would not use fuel in a wasteful manner. The project wells will 
be powered by electric motors, which are significantly more efficient than feasible alternative power 
sources (for example, diesel). The State Renewable Portfolio Standards requires that the power generation 
sector meet a goal of 33 percent renewable energy sources by 2020. Because the proposed project will use 
power only from electricity provided through PG&E and the state electric grid, its operational energy use will 
comply with state standards for energy efficiency. Other potential sources of energy to power the wells (for 
example, solar and wind power) would not be more efficient, because they would require creation of a 
permanent power source for a project that will operate only occasionally and/or intermittently and would 
collect or generate electricity that would not be used or that might not be available when needed. Because 
the proposed project would not use fuel or energy in a wasteful manner, impacts on fuel use or energy 
would be less than significant.  

WBG121814151942RDD 3-69 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

Impact ENR-2: Result in a substantial increase in demand upon energy resources in relation to projected 
supplies.  

As described in Chapter 2, the existing five wells are electrically operated, and the proposed five wells would 
also be electrically operated. As indicated in Section 3.1, the proposed project would operate only during dry 
and critically dry water years, resulting in operations occurring an estimated 16 times in 40 years. 
Additionally, the operational period spans 8.5 months, beginning in February and extending through 
November, resulting in the electrical load being spread out over a larger period instead of being 
concentrated during the peak demand period of June through September.  

The electrical load anticipated for operation of each of the proposed new wells would be similar to the 
existing wells, given their similarities in size. The total increase in the daily power load from the 5 new wells 
is estimated to range between approximately 1,900 to 4,707 kWh per well per day (approximately 60,200 to 
146,000 kWh per well per month). Total monthly electric loads resulting from operation of all 5 proposed 
wells is estimated to be approximately 383,800 kWh per month, resulting a total monthly electric load for 
operation of all 10 wells of approximately 940,857 kWh. Electrical demand would not be substantial on a 
regional or statewide scale, nor would it affect existing users; therefore, impacts on energy would be less 
than significant. 

3.5.4 Mitigation Measures 
Impacts on energy would be less than significant; therefore, no mitigation measures are proposed. 

3.6 Transportation and Traffic 
This section presents existing conditions for transportation and traffic within Glenn County roadways and 
discusses potential effects from the proposed project. 

3.6.1 Environmental Setting  
The majority of the project-related transportation would occur within Glenn County, which is primarily rural 
with small local communities and low development densities. The roadway network serving the county is 
composed primarily of county roads, with few city streets (all located within the cities of Orland and 
Willows). The system is built around state and federal highways of I-5 and SR-32, SR-45, and SR-162. These 
facilities provide regional access and interconnect with a network of county roads and city streets to form 
the circulation system in Glenn County (Glenn County, 2013). 

Regional access to the project area is primarily provided by I-5 and SR-45, SR-32, and SR-162, which would 
be used to transport construction materials, equipment, and workers to and throughout the project area. 
Access to the individual proposed GCID wells would primarily use existing roads and transportation 
infrastructure, as follows:  

• Proposed GCID Well P1: Access to the proposed well and staging area would be from SR-45 to County 
Road 29.  

• Proposed GCID Well P2: Access to the proposed well and staging area would be from SR-45 to County 
Road 30½. 

• Proposed GCID Well P3: Access to the proposed well and staging area would be from SR-45 to County 
Road 32. 

• Proposed GCID Well P4: Access to the proposed well and staging area would be from I-5 to County 
Road V to County Road 34. 

• Proposed GCID Well P5: Access to the proposed well and staging area would be from SR-99 to County 
Road 39. 
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Glenn County measures the level of service (LOS) for the arterial streets within the unincorporated county. 
LOS is used to evaluate whether individual intersections and roadway segments will maintain satisfactory 
operating conditions (Glenn County, 1993). An LOS classification of A implies uncongested operations, and a 
classification of F implies total breakdown in traffic flows (Glenn County, 1993). Table 3-13 lists the LOS for 
the roadways listed for each well site. 

TABLE 3-13 
Glenn County Roadway LOS 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 
Roadway Segment Road Classification Level of Service 

SR-45 north of SR-162 Minor arterial B 

SR-45 north Road 39 Minor arterial B 

SR-45 south of SR-32 Minor arterial B 

SR-99 south of SR-33 Minor arterial B 

SR-99 north of Blue Gum Minor arterial B 

SR-99 south of Road 39 Minor arterial C 

SR-99 north of Road 39 Minor arterial B 

Source: Glenn County (1993) 
 

3.6.2 Assessment Methods and Thresholds of Significance 
The proposed project would significantly affect transportation and traffic if it results in any of the following:  

• Conflict with an applicable congestion management program, including, but not limited to, 
LOS standards and travel demand measures, or other standards established by the county congestion 
management agency for designated roads or highways. 

• Substantial increase in hazards due to a design feature (for example, sharp curves or dangerous 
intersections) or incompatible uses (for example, farm equipment). 

• Inadequate emergency access. 

• Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the performance or safety of such facilities. 

3.6.3 Environmental Impacts 
3.6.3.1 Construction Impacts 
Impact TT-1: Conflict with an applicable congestion management program, including, but not limited to, 
LOS standards and travel demand measures, or other standards established by the county congestion 
management agency for designated roads or highways. 

Construction activities related to the well installations could result in increased traffic to local roadways due 
to heavy equipment and worker vehicles traveling to and from each proposed well site. Increases to traffic 
on local roadways would be temporary (lasting approximately 2 weeks per well site) and negligible 
compared to existing conditions, because the proposed project would add less than 10 vehicle trips per day. 
Additionally, the LOS on existing roadways would not be affected by the minor amount of construction-
related traffic; therefore, impacts would be less than significant. 

3.6.3.2 Operational Impacts 
There would be no increases in traffic on local roadway or changes to traffic or roadways caused by 
operations of the proposed project. Therefore, there would be no impacts due to incompatible uses; 
emergency access; or adopted policies, plans, or public transit. 
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3.6.4 Mitigation Measures 
Impacts on transportation and traffic would not be significant; therefore, no mitigation measures are 
proposed.  

3.7 Cultural Resources 
This section presents existing conditions for cultural resources within the study areas in Glenn County and 
discusses potential impacts from the proposed project. 

3.7.1 Environmental Setting 
The proposed project would be situated in a rural area of Glenn County, in the northern end of the Central 
Valley, in the Sacramento Valley, west of the Sacramento River, and in the eastern foothills and mountains 
of the Coast Range. All five well locations are proposed along the valley floor in relatively flat, open areas 
located amidst several agricultural fields, paved roads, dirt roads, farmer’s ditches, and laterals. All locations 
are adjacent to the Main Canal. The general area around these well locations was quite different 
prehistorically than it appears in present day. Oak savannahs and prairies covered the Central Valley 
(Hundley, 2001). Deciduous forests grew along rivers and marshes. This area once consisted primarily of 
open native grassland, specifically the Valley Needlegrass Grassland Community. This community primarily 
contained perennial speargrass, found in moist soil during rainy winters and dry soil during the summers. 
Nearby hills were covered in perennial bunch grasses, a native California grass (Moratto, 1984). Indigenous 
animals included tule elk, antelope, and several species of waterfowl. During the historic period, the 
landscape was radically changed. Swamps were drained and European grasses replaced native grasses. Large 
herds of cattle replaced the antelope and tule elk. Dry farming was practiced initially (Hundley, 2001), with 
irrigation canals eventually constructed to support modern agriculture. 

3.7.1.1 Cultural Context 
The general trend throughout California prehistory has been an increase in human population density over 
time, coupled with greater sedentism and the use of a greater diversity of food resources. Several 
chronologies have been proposed for central California archaeology. (Elsasser, 1978).  

The Windmiller Pattern generally coincides with Fredrickson’s Early Horizon (1974), and the majority of the 
known Windmiller Pattern sites date to approximately 5,000 to 2,250 years ago. A small number of 
Windmiller Pattern sites date as late as 1,250 to 750 years ago. Windmiller Pattern sites are characterized by 
tools related to hunting, fishing, and milling, and include mortars, baked clay balls, trident fish spears, two 
types of angling hooks, pecan-sized baked clay that appears to have been used as fish-line sinkers, bone awls 
and needles, polished charmstones, shell working and shell appliqué, and flaked tools, including projectile 
points. The presence of Windmiller Pattern artifacts in mortuary caves in the Sierra Nevada Range, as well as 
the types of artifacts found at Windmiller Pattern sites and the high number of Windmiller Pattern graves 
(approximately 80 percent), which appear to be winter burials, seems to indicate seasonal movement from 
the San Joaquin Valley in the winter into the Sierra Nevada Range foothills in the summer (Moratto, 1984).  

The Berkeley Pattern coincides roughly with the Middle Horizon, and the majority of known Berkeley 
Pattern sites date to approximately 2,500 to 1,250 years ago. A small number of Berkeley Pattern sites 
extend outside of this timeframe, and date as early as 3,200 years ago and as late as 500 years ago. The 
Berkeley Pattern subsistence relied less on hunting and fishing than the Windmiller Pattern; rather, the 
focus appears to have been on acorns.  

The Augustine Pattern coincides approximately with the Late Horizon and generally dates from 1,250 to 
250 years ago. Augustine Pattern sites are much more widespread than Berkeley Pattern sites and are 
characterized by intensive fishing, hunting, and acorn gathering. Population densities are much higher; 
exchange systems are more sophisticated and include the advent of using clam shell disk beads for good 
exchange. High variability in funerary artifacts seems to indicate more social stratification. Cremations and 
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flexed burials are common. Artifacts associated with the Augustine Pattern include the bow and arrow, 
shaped mortars and pestles, and pottery in some parts of the central San Joaquin Valley (Moratto, 1984). 

The Shasta Complex was defined on the basis of work conducted by Smith and Weymouth (1952) in the 
Shasta Dam area. Additional evidence of the Shasta Complex was found at Lake Shasta sites and within 
other parts of Siskiyou County (Moratto, 1984). The Shasta Complex was considered most typical of, if not 
largely confined to, the northern Sacramento Valley, northern portions of the North Coast Ranges, and 
southern portions of the Klamath Mountains. This complex is sometimes referred to as the Shasta Aspect of 
the Augustine Pattern. Sites were typically located adjacent to stream courses, and subsistence was based 
on extensive hunting and gathering (including heavy reliance on acorns and fish) (Moratto, 1984).  

The well locations are located within the traditional areas of the Konkow Maidu. The traditional territory of 
the Konkow Maidu encompasses areas along the Feather River and surrounding hills and the adjacent areas 
along the Sacramento River. The Konkow followed a yearly cycle of hunting and gathering, where they lived 
in the mountains during the summer to hunt and lived in the valley areas in the spring to gather (Riddell, 
1978). Today, the Konkow Valley Band of Maidu seek federal recognition and the repatriation of several of 
their ancestors currently stored in Sacramento (Our History, no date).  

3.7.1.2  Historic Era (1769 A.D. to Present) 
In 1542, Juan Rodriguez Cabrillo explored the California coast by ship. Much of the early exploration of 
California was conducted this way, and the interior of California, including the Sacramento Valley, remained 
unexplored by Europeans until the beginning of the Spanish Period. 

In California, the historic era is generally divided into three periods: the Spanish or Mission Period (1769 to 
1821), the Mexican or Rancho Period (1821 to 1848), and the American Period (1848 to present). The 
historic period in California began with the establishment of Spanish colonial military outposts, the first of 
which was Mission San Diego de Alcalá, built in 1769. It was not until March 1772, that the first formal 
European expedition, led by Pedro Fages, entered the Central Valley. In 1821, Mexico gained independence 
from Spain; and in 1848, the United States formally obtained California in the Treaty of Guadalupe Hidalgo 
(Cleland, 1962). The Decree of Secularization, passed in 1834, ended the Mission Period in California. 
Following the signing of the Treaty of Guadalupe Hidalgo in 1848, the United States took possession of 
California. The treaty bound the United States to honor the legitimate land claims of Mexican citizens 
residing in captured territories (Guitierrez and Orsi, 1998). Many of the original rancho owners eventually 
lost their land to the United States. Unsurveyed land boundaries created a loophole through which squatters 
could occupy plots on the fringes of land grants and eventually come to own those plots through squatters’ 
rights (Gutierrez and Orsi, 1998). During the American Period, in addition to cattle and sheep ranches, a 
growing number of farms appeared. A rural community cultural pattern existed in the study area from 
approximately 1870 to 1930. This pattern consisted of communities made up of population aggregates that 
lived within well-defined geographic boundaries, shared common bonds, and cooperated to solve shared 
problems. They lived on farmsteads, tied together by a common school district, church, post office, and 
country store, and frequently, irrigation districts.  

Glenn County is named for Dr. Hugh J. Glenn, who was, during his lifetime, the largest wheat farmer in 
California. Glenn County was created from Colusa County in March 1891. The county was, and remains, 
primarily agricultural. Willows is the county seat.  

Farmers in the Sacramento Valley continued to dry farm longer than those in the San Joaquin Valley, and 
development of irrigation districts in the northern portion of the Central Valley was slower. The first 
irrigation canals constructed in the Sacramento Valley were made by Yolo County farmers in the 1850s. The 
Wright Act of 1887 allowed the formation of irrigation districts under the democratic control of the water 
users. Several irrigation districts, including Turlock and Modesto, were created under this act (Paterson, 
1989). In the Sacramento Valley, the Central Irrigation District was created under the Wright Act in 1887, 
and the Browns Valley Irrigation District was created under the act in 1888. Many of the first districts failed. 
By 1929, 15 irrigation districts were in the Sacramento Valley. Currently, approximately 70 agencies provide 
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water to customers in the Sacramento Valley (JRP Historical Consulting Services and California Department 
of Transportation, 2000).  

Water rights for GCID date back to an 1883 filing by Will S. Green. Green was a surveyor, a newsman, and a 
politician. His claim for 500,000 miner’s inches, under 4 inches of pressure, was one of the earliest water 
rights claims on the Sacramento River. GCID was formally organized in 1920 by a group of landowners, who 
retained the original claim to Green’s water rights. Immediately after formation, the rice crop, the main 
staple crop in Glenn County, failed. The failure nearly destroyed the District. The District was further 
threatened by the Great Depression and was forced to refinance in the 1930s to survive. Despite these 
setbacks, GCID today is the largest irrigation district in the Sacramento Valley and covers 175,000 acres. The 
primary crop grown within GCID is rice (GCID, 2014). The Main Canal was constructed in 1906 by the Central 
Canal and Irrigation Company. In 1920, control of the canal passed to GCID. 

3.7.1.3 Cultural Resources Assessment of the Well Sites 
CH2M HILL completed a cultural resources assessment for the five proposed well sites. This assessment 
included a literature search (which included a 0.5-mile buffer around each of the proposed well sites) that 
was requested of the California Historical Resources Information System Northeast Information Center on 
September 25, 2014, at CSUC. The assessment also included a pedestrian survey for each of the five 
proposed well locations, and was conducted in November 2014 by a CH2M HILL archaeologist. CH2M HILL 
also contacted the Native American Heritage Commission to determine if any sacred sites were previously 
identified within the proposed project area and to acquire a list of interested Native American groups.  

No resources were identified by the literature search within the proposed well locations. The literature 
search identified one cultural resource located within the 0.5-mile buffer area, and was described as the 
Glenn-Colusa Main Canal, CA-GLE-605/H. No response from the Native American Heritage Commission has 
been received to date. No cultural resources were identified within the proposed disturbance area as a 
result of the intensive pedestrian survey.  

3.7.2 Assessment Methods and Thresholds of Significance 
Implementing the proposed project would significantly affect cultural resources if it results in any of the 
following:  

• Substantial adverse change in the significance of a historical resource as defined in CEQA Guidelines, 
Section 15064.510  

• Substantial adverse change in the significance of an archaeological resource pursuant to CEQA 
Guidelines Section 15064.5 

• Direct or indirect destruction of a unique paleontological resource or site or unique geologic feature  

• Disturbance of any human remains, including those interred outside of formal cemeteries 

3.7.3 Environmental Impacts 
3.7.3.1 Construction Impacts 
Impact CUL-1: Substantial adverse change to an archaeological resource, direct or indirect destruction of a 
unique paleontological resource, or disturbance of human remains.  

Results from archeological field inventories, archival research, and record searches prepared for the 
proposed project area did not identify any prehistoric or significant resources within the area. Because no 
historical resources were identified within the five proposed well sites and all work would occur within 
existing previously disturbed agriculturally developed areas, construction activities related to the well 
installations are not expected to affect significant historical resources. Although not expected, ground 

10 More information is available at: http://ceres.ca.gov/ceqa/guidelines/art5.html. 
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disturbing activities could result in the discovery of unanticipated cultural or paleontological resources, or 
human remains. Potential impacts on resources discovered during construction could be significant. 

3.7.3.2 Operational Impacts 
Activities related to well operations are not expected to affect significant historical resources, because none 
were identified within the proposed project area. 

3.7.4 Mitigation Measures 
MM CUL-1: The following mitigation measures would be implemented to substantially lessen impacts on 
cultural or paleontological resources and/or human remains discovered during construction: 

• If cultural resources are discovered during ground-disturbing activities, construction work in the vicinity 
of the discovery would cease, and the area would be protected until the find could be evaluated by a 
qualified archaeologist. Mitigation measures recommended by the archaeologist will be implemented; 
cultural resource mitigation measures will be consistent with guidance and standards set forth in CEQA 
Guidelines, Section 15126.4.  

• If paleontological resources are discovered during earthmoving activities, the construction crew would 
immediately cease work near the find. In accordance with Society of Vertebrate Paleontology (2010) 
guidelines, a qualified paleontologist would assess the nature and importance of the find, and 
recommend appropriate salvage, treatment, and future monitoring and mitigation, which GCID will 
implement.  

• If human remains are discovered, the discovery would be treated in accordance with the requirements 
of Section 750.5(b) of the California Health and Safety Code. Pursuant to Section 7050.5(c) of the 
California Health and Safety Code, if the county coroner determines that the human remains are of 
Native American origin, then GCID would ensure that the discovery would be treated in accordance with 
the provisions of Section 5097.98(a)–(d) of the California Public Resources Code. 

Implementation of these mitigation measures would substantially lessen any impacts cultural and 
paleontological resources and human remains to less than significant. 

3.8 Cumulative Impacts 
3.8.1 Introduction 
Cumulative impact analysis is an important component of the environmental documentation and approval 
process, and is required by CEQA. Cumulative effects are those environmental effects that, on their own, 
may not be “considerable,” but when combined with similar effects over time, result in “considerable” 
effects. Cumulative impacts result when the effects of an action are added to or interact with other effects 
in a particular place and within a particular time. According to the CEQA Guidelines, a lead agency must 
discuss the cumulative impacts of a project when the cumulative effect is significant and the project’s 
incremental contribution to the cumulative effect would be “cumulatively considerable,” that is, when the 
incremental effects of a project would be significant when viewed in connection with the effects of past, 
present, and probable future projects (CEQA Guidelines Section 15065(a)(3) and Section 15130(a)). 

If the combined cumulative impact associated with the project’s incremental effect and the effects of other 
projects would not be significant, an EIR should briefly indicate why the cumulative impact is not significant 
(CEQA Guidelines, Section 15130(a)(2)).  

The cumulative effects analysis in this document evaluates the combined effects of the proposed project 
and other known projects within the study area, including water acquisition projects that could engage in 
similar water management actions. 

3.8.2 Cumulative Programs and Projects 
The following sections describe projects or programs that are considered in the cumulative analysis for all 
environmental resources. 
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3.8.2.1 Long-term Water Transfers 
Reclamation and San Luis & Delta-Mendota Water Authority (SLDMWA) are proposing to facilitate voluntary 
water transfers from willing sellers upstream from the Delta (including the Sacramento Valley) to water 
users south from the Delta and in the San Francisco Bay Area. The Long Term Water Transfers, 
Environmental Impact Statement/Environmental Impact Report, Final Draft (LTWT EIS/EIR) (Reclamation and 
SLDMWA, 2015) evaluates the potential impacts of the LTWT. Through the LTWT, transferred water could be 
conveyed through the Delta by using either CVP or SWP facilities, depending on availability. Some transfers 
may be accomplished through forbearance agreements, rather than transfers, and other transfers would 
include groundwater substitution, reservoir releases, cropland idling, crop shifting, and conservation.  

Table 3-14 indicates potential sellers of water over a 10-year period, including the maximum quantities 
available and transfer types for the Sacramento River area of analysis. Potential sellers participating in the 
LTWT are located in the American River, Yuba River, Feather River, Merced River, and Delta Region study 
areas. GCID’s quantity that was included in the LTWT EIS/EIR has been revised as of November 6, 2014, by a 
GCID Board of Directors decision (see Board Resolution in Appendix D). As Table 3-14 reflects, revisions to 
the quantities and types of transfer water GCID would make available through the LTWT include the 
elimination of groundwater (originally shown at 25,000 ac-ft) over an irrigation season. GCID elected to 
reduce the quantities from what was originally presented in the LTWT EIS/EIR in order to reduce potential 
conflicts between the proposed project and the LTWT.  

3.8.2.2 Small Erosion Repair Program 
DWR is implementing a Small Erosion Repair Program (SERP), which provides a streamlined regulatory 
review and authorization process that would facilitate implementation of annual repairs of small erosion 
sites on levees within the Sacramento River Flood Control Project area. SERP would use programmatic 
authorizations, issued by federal and state agencies with regulatory obligations associated with erosion 
repair projects, to streamline the process for implementing small erosion repairs in accordance with 
conservation-based design and monitoring standards. 

Coverage under SERP includes approximately 300 miles of levees maintained by DWR in Butte, Colusa, 
Glenn, Placer, Sacramento, Solano, Sutter, Yolo, and Yuba Counties. Construction activities associated with 
SERP would take place at individual sites throughout each summer and fall during a 5-year period. 

3.8.2.3 California Integrated Regional Water Management Program 
The Integrated Regional Water Management (IRWM) program is a collaborative effort between regional 
water management groups and DWR to manage all aspects of water resources within a particular region. 
The fundamental principle of IRWM is to promote regional water management groups to manage water 
resources to meet regional water needs, under the premise that they are best suited and best positioned to 
manage water resources. 

Through the IRWM program, state funding was made available to several entities through California 
Proposition 50 to support the implementation of 11 projects throughout the Sacramento Valley. The 
grantees included Browns Valley Irrigation District, Anderson-Cottonwood Irrigation District, Feather Water 
District, GCID, Natomas Central Mutual Water Company, Sutter Mutual Water Company, Meridian Farms 
Mutual Water Company, Pelger Mutual Water Company, Reclamation District 108, River Garden Farms 
Company, and Butte Water District. Although several of the projects funded by this grant are generally 
similar in nature, each project has independent utility, and is implemented by each grantee as needed to 
supplement their current surface water supplies in various water-year types. 

The projects are located within the Redding Groundwater Basin (Anderson-Cottonwood Irrigation District) 
and Sacramento Valley Groundwater Basin, and range from Shasta County south to Yolo County; however, 
none of the other well projects established under the Proposition 50 IRWM program occur within Glenn 
County. 
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TABLE 3-14 
Potential Sellers and Transfer Types under the LTWT in the Sacramento River Region 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

  

Water Agency 

April–June 
Groundwater 
Substitution 

April–June 
Cropland 

Idling/Crop 
Shifting 

April–
June 

Stored 
Reservoir 
Releases 

April–June 
Conservation 

July–Sept 
Groundwater 
Substitution 

July–Sept 
Cropland 

Idling/Crop 
Shifting 

July–Sept 
Stored 

Reservoir 
Releases 

July–Sep 
Conservation 

Anderson-Cottonwood Irrigation District 2,613    2,613    

Conaway Preservation Group 21,550 7,899   13,450 13,450   

Cranmore Farms 5,140 925   2,860 1,575   

Eastside Mutual Water Company 1,067    1,163    

Glenn-Colusa Irrigation Districta  24,420    41,580   

Natomas Central Mutual Water Company 15,000    15,000    

Pelger Mutual Water Company 2,151 939   1,599 1,599   

Pleasant Grove-Verona Mutual Water 
Company 8,000 3,330   10,000 5,670   

Reclamation District 108 7,500 7,400   7,500 12,600   

Reclamation District 1004  3,700   7,175 6,300   

River Garden Farms  4,000    5,000    

Sycamore Mutual Water Company 7,500 3,700   7,500 6,300   

Te Velde Revocable Family Trust 2,700 2,581   4,394 4,394   

a Revised by GCID Board of Directors, November 6, 2014. 

Note: 

Measurements are in ac-ft 

Source: Reclamation and SLDMWA (2015); GCID (2014)  
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3.8.2.4 2015 Tehama-Colusa Canal Authority Water Transfers 
Reclamation and the TCCA are proposing a 1-year water transfer from willing sellers of up to 98,000 ac-ft of 
surface water from 20 entities to TCCA member units. The majority of the surface water would be 
transferred between April and September, but a small amount of water could also be transferred in October 
to provide irrigation after harvest, when needed. Table 3-15 shows the potential upper limits for transfers 
by seller, if Sacramento Settlement Contractors receive 100 percent of their contract total or if the contract 
total is reduced by 25 percent.  

TABLE 3-15 
Maximum Potential Transfer by Seller 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

Water Agency 
Maximum Transfer Based on 
100 Percent of Contract Total 

Maximum Transfer Based on 25 Percent 
Reduction to Contract Total 

Anderson-Cottonwood Irrigation District  4,800 4,800 

Burroughs Farms  2,000 3,330 

Canal Farms  1,000 1,000 

Conaway Preservation Group  26,718 21,382 

Eastside Mutual Water Company  2,230 2,000 

Glenn-Colusa Irrigation District  76,000 76,000 

Maxwell Irrigation District 6,000 7,500 

Natomas Central Mutual Water Company  20,000 20,000 

Pelger Mutual Water Company 4,670 4,000 

Pelger Road 1700 LLC  3,400 3,400 

Pleasant Grove-Verona Mutual Water 
Company  

15,000 15,000 

Princeton-Codora-Glenn Irrigation District  8,000 8,000 

Provident Irrigation District  9,000 9,000 

Reclamation District 108  35,000 35,000 

Reclamation District 1004  19,675 14,780 

River Garden Farms  12,500 9,500 

Sutter Mutual Water Company  18,000 10,000 

Sycamore Mutual Water Company  18,000 14,000 

T&P Farms  1,200 1,170 

Te Velde Revocable Family Trust  5,387 4,473 

Total 288,580 264,335 

Note: 

Measurements are in ac-ft. 

Source: Reclamation and TCCA (2015)  

 
Of GCID’s portion of the transfer water (up to 76,000 ac-ft) approximately 10,000 ac-ft would be made 
available through groundwater pumping. The remainder would be made available through cropland idling 
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and cropland shifting. GCID would not use District wells to facilitate the transfer. The transfer would rely on 
privately owned wells within the District to participate. It is estimated that approximately half of the 
10,000 ac-ft of groundwater pumped for the project would be from wells in Colusa County, with the 
remainder of the groundwater pumping occurring in Glenn County.  

3.8.3 Summary of Cumulative Impacts for Individual Resource Areas 
3.8.3.1 Water Resources 
Potential cumulative impacts of the proposed project were evaluated in consideration of the LTWT program 
(Reclamation and SLDMWA, 2015) and the TCCA 2015 Water Transfer. The LTWT is a SVGB-wide program 
and includes groundwater pumping in dry and critical years during which the proposed project also may be 
operating. As discussed in Section 3.8.2.1, GCID is not performing groundwater substitution transfers under 
the LTWT program, which makes water resources available for use outside of the basin. District groundwater 
production during dry and critical years would be used solely to supplement surface water diversions and 
would only be for in-basin use. A review of the proponents participating in the LTWT program indicates that 
no other pumping for the program is planned within the vicinity of GCID. Furthermore, as shown on figures 
that present forecast drawdown for the LTWT program (see Figures 3.3-28 through 3.3-31 in Section 3.3 of 
the Long-Term Water Transfers Environmental Impact Statement/Environmental Impact Report Final 
(Reclamation and SLDMWA, 2015), the simulated cones of depression for project participants do not extend 
into the northern portion of GCID (where the proposed project would occur); therefore, there would be no 
overlap of drawdown due to simultaneous pumping for both the LTWT program and the proposed project. 
Because there is no anticipated interference drawdown between the GCID proposed project and LTWT 
program, there would be no resulting cumulatively considerable impacts on water resources.  

The TCCA may experience water shortages during 2015 and solicited sellers to augment supply 
(Reclamation, 2015). Water transfers may include groundwater substitution pumping and cropland 
idling/crop shifting by up to 20 potential sellers. The Draft Environmental Assessment/Initial Study, 2015 
Tehama-Colusa Canal Authority Water Transfers (Reclamation, 2015) includes 10,000 ac-ft of groundwater 
substitution pumping for GCID between April and July (approximately 1,430 ac-ft per month). As discussed 
in Section 3.8.2.4, GCID estimates that approximately half of the pumping for the TCCA 2015 Water Transfer 
would occur in Colusa County (approximately 730 ac-ft per month), and one half of the pumping would 
occur in Glenn County (approximately 730 ac-ft per month). Groundwater pumping could occur 
simultaneously during the 2015 irrigation season for both the TCCA water transfer and the Groundwater 
Supplemental Supply Project. However, if GCID were to implement the proposed project during the 2015 
irrigation season, pumping would only occur at the five existing GCID wells, because the five proposed wells 
would not be constructed until after the irrigation season. The five existing wells are expected to pump an 
estimated total of 1,650 ac-ft per month. Assuming approval for the supplemental supply project occurs in 
July, pumping would only occur for 3½ months (August through November 15), for a total quantity of 
approximately 5,800 ac-ft.  

Because the two projects would potentially overlap for a maximum of 3½ months, the total maximum 
combined pumping expected to occur in Glenn County would be 7,100 ac-ft, which is considerably less than 
the total quantity evaluated for the proposed project. Because the TCCA 2015 Water Transfer lasts 1 year, 
ending in October 2015, the project would not have long-term effects on groundwater levels. Additionally, 
during the period of pumping for both projects, GCID would implement mitigation measures MM WR-1 and 
MM WR-2 (see Section 3.1.4) to monitor for and mitigate potential pumping-related impacts in the project 
area. Therefore, impacts associated with operation of both the TCCA water transfer program and the 
proposed project would not be cumulatively considerable.  

3.8.3.2 Biological Resources 
Given potential construction impacts on biological resources as a result of the proposed project would be 
avoided or mitigated to a level of less-than-significant, there would be no cumulatively considerable 
biological impacts from construction of the proposed project. Similar to water resources, cumulative impacts 

WBG121814151942RDD 3-79 



CHAPTER 3 ENVIRONMENTAL SETTING, ENVIRONMENTAL CONSEQUENCES, AND MITIGATION 

from combined pumping under both the TCCA water transfer and the Groundwater Supplemental Supply 
Project would be considerably less than the total quantity evaluated for the proposed project. Additionally, 
given the TCCA water transfer program lasts 1 year, the project would not have long-term effects. 
Therefore, biological impacts associated with operation of both the TCCA water transfer program and the 
proposed project would not be cumulatively considerable. 

3.8.3.3 Air Quality 
Emissions resulting from construction of the proposed project would not exceed applicable thresholds. 
Additionally, construction emissions would be temporary, and, once constructed, the existing and proposed 
wells would be electrically operated. Accordingly, the proposed project would not have cumulatively 
considerable impacts on air quality. 

3.8.3.4 Greenhouse Gases 
Cumulative impacts on GHGs and climate change could result from the implementation and operation of 
multiple simultaneous projects. However, based on the scope of the proposed project and its minimal and 
intermittent levels of GHG emissions compared to the thresholds of significance adopted for the purpose of 
achieving the AB 32 GHG emission reduction goal, the proposed project would not contribute considerably 
to cumulative GHG impacts.  

3.8.3.5 Energy 
Construction activities would use gasoline and diesel fuel to power heavy construction equipment and 
worker commute vehicles; however, this use would be temporary and would not be significant. The existing 
and proposed wells, once constructed, would create additional load on electricity supply within the county 
service area. However, given that the proposed project would operate on an infrequent and intermittent 
basis and would not result in appreciable impacts on local, regional, or statewide load, it would not 
contribute considerably to energy-related cumulative impacts. 

3.8.3.6 Transportation and Traffic 
Impacts on transportation and traffic would be temporary and less than significant; therefore, the proposed 
project would not have a cumulatively considerable impact on traffic and transportation. 

3.8.3.7 Cultural Resources 
No impacts are expected on cultural resources from the proposed project; therefore, there would be no 
resulting cumulatively considerable cultural resources impacts. 
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CHAPTER 4 

Other CEQA Considerations – Growth-inducing 
Impacts 
A project could result in growth-inducing impacts through several means, including the removal of obstacles 
to population growth, or actions that encourage and facilitate other activities beyond those proposed by the 
project. Except where supply limitations have been specifically identified as an impediment to development 
approvals, water supply reliability alone is not the determinative factor inducing growth in any region of 
California. 

The development of surplus water supplies, new employment opportunities, and improved cultural 
amenities are examples of actions that could have growth-inducing impacts. Growth inducement may or 
may not be detrimental, beneficial, or significant. However, if the induced growth adversely affects the 
environment or the ability of agencies to provide public services to an extent not envisioned as a result of 
the project actions, the impacts would be considered to be adverse. 

The proposed project would be used to augment surface water diversions for agricultural use within GCID 
during dry and critically dry water years. Construction of the five proposed wells under the program would 
result in a temporary, minor demand for workers and related support services. However, demand for 
construction labor is expected to be met by the local labor pool. Additionally, although the Groundwater 
Supplemental Supply Program is being implemented to perpetuate agriculture in the region, it is not 
expected that new agricultural opportunities would be of a significant magnitude to drive economic growth 
resulting in the demand for new housing above that anticipated by Glenn County’s or Colusa County’s 
general plans. Therefore, growth inducement is not expected as a result implementing the proposed project. 
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CHAPTER 5 

Alternatives  
This chapter describes the alternatives to the proposed project, and presents a summary comparison of the 
potential significant environmental effects of each of the alternatives, based on the analyses presented in 
Sections 3.1 through 3.11. 

5.1 Introduction 
The purpose of the alternatives analysis in an EIR, as stated in Section 15126.6(a) of the CEQA Guidelines, is 
as follows: 

Describe a range of reasonable alternatives to the project…, which would feasibly attain 
most of the basic objectives of the project but would avoid or substantially lessen any of the 
significant effects of the project, and evaluate the comparative merits of the 
alternatives…[T]he discussion of alternatives shall focus on alternatives to the project…which 
are capable of avoiding or substantially lessening any significant effects of the project, even 
if these alternatives would impede to some degree the attainment of the project objectives, 
or would be more costly (CEQA Guidelines Section 15126.6(a)).  

Therefore, an EIR must describe a range of reasonable alternatives that could feasibly attain most of the 
basic objectives of the proposed project. The feasibility of an alternative may be determined based on a 
variety of factors including, but not limited to, economic viability, jurisdictional authority, and other plans or 
regulatory limitations (CEQA Guidelines Section 15126.6(f)(1)).  

5.2 Description of Alternatives 
5.2.1 No Project Alternative 
CEQA requires an EIR to include a no project alternative. CEQA Guidelines Section 15126.6(e)(2) states that, 
“The ‘no project’ analysis shall discuss…what would be reasonably expected to occur in the foreseeable 
future if the project were not approved, based on current plans and consistent with available infrastructure 
and community services.”  

Under the No Project Alternative, GCID would not implement the Groundwater Supplemental Supply 
Program. The five existing wells would be used as needed under GCID’s discretion, and the five proposed 
wells would not be constructed. GCID would continue to implement its current water management 
program. GCID would continue to operate under the provisions of its contract with Reclamation and face 
cutbacks of up to 25 percent or more of its base and project water supply during critically dry water years.11 
As water shortages occur, GCID anticipates that groundwater pumping would increase both within the 
District’s service area and in adjacent areas to meet future water demands. Under the No Project Alternative 
it is assumed that GCID would construct new wells on an as-needed basis for specific District use and that 
the existing wells included as part of the proposed project would be fully used as needed during years of 
shortages, once appropriate environmental analysis has been conducted. Additionally, competing water 
needs for efforts, such as ecological restoration occurring or planned to occur in the Delta, and pending 
legislation regarding groundwater use continue to create uncertainty regarding future water supply 
reliability. 

The following sections compare the No Project Alternative to the proposed project, by resource area. 

11Critical dry year is defined as (1) the forecast full natural inflow to Shasta Reservoir for the current water year, as made by the United States on or 
before February 15 and reviewed as frequently thereafter as conditions and information warrant, is equal to or less than 3.2 million ac-ft; or (2) the 
total accumulated deficiencies below 4 million ac-ft, in the immediately prior water year or series of successive prior water years, each with inflows 
of less than 4 million ac-ft and together with the forecast deficiency for the current water year exceeding 800,000 ac-ft. 
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5.2.1.1 Water Resources 
Under the No Project Alternative, GCID would not use its existing wells as part of a coordinated pumping 
program or construct new wells to supplement water supplies to offset critical water year reductions in its 
Sacramento River Settlement Contract supplies. GCID would continue to operate under the provisions of its 
contract with Reclamation and face cutbacks of up to 25 percent (or more in particularly extreme years) of 
its total supply during critically dry years. In years when no other water supplies are available (including as a 
result of decreased contract surface water supplies), the resulting effects could include reduced irrigated 
habitat and wildlife acreage within GCID, reduced yields due to water stress, land fallowing, and impacts on 
permanent crops that in turn could affect the local economy. 

5.2.1.2 Biological Resources 
Under the No Project Alternative, GCID would continue to implement its current water management 
program. Resulting effects on biological resources would be similar to what is presently occurring within 
GCID’s service area. 

5.2.1.3 Air Quality 
Under the No Project Alternative, GCID would not construct the proposed wells; therefore, there would be 
no associated construction emissions. GCID’s existing electrically powered wells would continue to be used 
on an individual basis and would undergo appropriate review by GCID during years of proposed operation, 
as necessary. Under the No Project Alternative, land users within the GCID service area would continue to 
use their individual wells during years of water shortages, which would continue to result in criteria 
pollutant emissions due to engine exhaust from diesel-powered motors. Diesel exhaust emissions from 
groundwater pumping are not expected to increase beyond what is currently occurring within the study 
area. Therefore, under the No Project Alternative there would be no significant changes to air quality. 

5.2.1.4 Greenhouse Gases 
Similar to impacts discussed under air quality, there would be no associated direct GHG emissions from 
construction vehicles because the proposed wells would not be constructed. Electrically powered and 
diesel-powered wells within the study area would continue to be operated similar to existing conditions, and 
associated indirect and direct emissions from electrical generation and diesel exhaust are not expected to 
increase beyond what is currently occurring within the study area. Therefore, under the No Project 
Alternative there would be no significant changes to GHG. 

5.2.1.5 Energy 
Under the No Project Alternative, GCID would not construct the proposed wells; therefore, there would be 
no associated increases to energy consumption of either the fossil fuel-powered construction vehicles and 
equipment or electrically powered well usage. Energy and fossil fuel consumption would continue to occur 
on an individual as-needed basis for both existing District and privately owned wells. Additionally, the 
District’s electrically powered water conveyance and water management facilities, including maintenance of 
existing facilities, within the District’s service area would operate similar to what is presently occurring, and 
would not require additional need for energy or fuel consumption. 

5.2.1.6 Transportation and Traffic 
The No Project Alternative would result in no changes to existing traffic and transportation conditions. There 
would be no increase in traffic on the surrounding roads because no construction would occur.  

5.2.1.7 Cultural Resources 
Because no construction would occur under the No Project Alternative, there would be no resulting changes 
to existing cultural resource conditions.  
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5.3 Additional Alternatives Considered and Eliminated 
The following provides a summary of alternatives that were considered and eliminated from further 
consideration. An explanation of why these alternatives were eliminated from consideration is included. 

5.3.1 Pumping Using Existing District-owned and Landowner-owned 
Groundwater Wells 

As described in Section 1.1.1, GCID currently owns five wells. If the proposed project does not proceed, GCID 
would likely develop a revised program and prepare associated environmental documentation for the 
operation of the five existing wells. However, to achieve the total volume of 28,500 ac-ft, GCID would need 
to solicit landowners within the District to agree to use their own wells under a land-owner well program. As 
previously described, most of the existing GCID-owned wells are screened in the deeper aquifer system 
(800 to 1,300 feet bgs); one well has multiple perforations between 190 and 710 feet bgs.  

Private landowners within the District also own groundwater wells, which are used intermittently to irrigate 
their own lands. Average yields from individual landowner wells are estimated to range between 90 gpm for 
domestic wells and 1,550 gpm for irrigation wells. Typically, landowner well casing perforations range from 
upper perforations at 30 to 50 feet bgs to lower perforations at 350 to 400 feet bgs. The majority of the 
domestic wells in Glenn County have an average depth of approximately 140 feet bgs, and privately owned 
irrigation wells average approximately 300 feet bgs. The majority of landowner wells use diesel-powered 
engines. 

The District does not have a current estimate of the number of landowner wells within the district. Based on 
reviews conducted around 1999, GCID estimates there are approximately 150 to 200 landowner wells; 
however, the condition of the wells and casings is unknown. To conduct a landowner well program, GCID 
would need to conduct a time-consuming and expensive process to evaluate selected wells to determine if 
casings and motors are useable or would need to be replaced. Many landowner wells are not regularly used 
or maintained, and it is anticipated that many of the wells would need to be overhauled or replaced.  

As shown in Section 3.1, for the proposed project the existing and new wells would be screened in the 
deeper aquifer system, and the majority of groundwater drawdown would occur in the mid-depth regional 
and deep aquifer systems, areas that are more typically associated with deeper irrigation wells. Because 
privately owned irrigation wells tend to be shallower than District wells, use of a landowner program may 
result in greater impacts on the shallow aquifer (upper 65 feet of the unconfined aquifer), at depths where 
domestic wells tend to be completed. The magnitude and extent of this drawdown would depend on the 
number of wells used to pump the project volume. If the pumping were apportioned to a relatively smaller 
number of wells, implementation of a landowner well program could result in a higher magnitude of 
incremental drawdown in the shallow aquifer such that yields of pre-existing wells, especially domestic 
wells, could decrease to a rate that would not support existing uses. If the pumping were apportioned over a 
large number of wells, the resultant cone of depression would have a smaller magnitude of drawdown over 
a larger area. However, the operation of multiple land-owner, diesel-operated wells would cause an increase 
of criteria pollutants from diesel exhaust, which could cause a violation to NAAQS or CAAQS.  

To address emissions due to operation of diesel-powered wells, GCID would need to convert those wells 
that are not electrically powered to electrical motors, and provide interconnection with the PG&E 
transmission system. New power lines would be required to be constructed for wells that are selected for a 
landowner program, which in some cases may require crossing third party lands requiring rights-of-way and 
easements.  

Additionally, because the wells are privately owned under a landowner well program, the District would 
need approval from each landowner to use their well, which would require an operations easement or 
agreement. If the District were to obtain electrical energy from its investor-owned utility, the Power and 
Water Resources Pooling Authority (PWRPA), the distribution system and well site would need to be owned 
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by the District because of GCID’s relationship with PWRPA as a customer. This would require that the 
landowner deed the well(s) and surrounding property to the District.  

Because this alternative would not reduce any of the project’s significant impacts and it has the potential to 
result in greater environmental impacts on air quality and domestic wells, it is not considered a feasible 
alternative to the proposed project; therefore, it is not carried forward for further analysis. 

5.3.2 Conservation 
GCID’s Water Management and Conservation Policy (see Appendix E) requires extensive district-wide 
conservation measures that include limiting irrigation practices to minimize losses, expanding system 
improvements, and an aggressive recapture program (see Section 1.1.1). GCID has completely automated its 
main canal structures so that water is conveyed as efficiently as possible. GCID is also currently improving its 
lateral system by automating and improving water measurement structures to provide more accurate 
deliveries to landowners. The District Water Conservation Policy includes a process to penalize growers 
financially for wasting water, which in some cases can lead to termination of all water service. 

In years that the District’s surface water supply is reduced, the District allocates water to each acre of 
irrigable land within the District to the extent possible. The allocation is based on available supply and crop 
demand. However, even with conservation measures in place, during years of shortages it is estimated that 
approximately 20,000 acres of land would still need to be idled due to lack of water supply. GCID will 
continue to evaluate and implement conservations practices; however, there are no additional feasible 
conservation measures beyond what GCID is currently implementing that would result in a “new” water 
supply within the District; therefore, this alternative is not carried forward for further analysis. 

5.3.3 Cropland Idling 
Cropland idling refers to the practice of removing lands from irrigation for a period of time, typically with the 
goal of returning that land to farming later. During years of shortages, even with implementation of 
conservation measures, GCID has no other option but to idle cropland to balance supply with demand. 
Impacts associated with long-term cropland idling can include impacts on land use, water quality, air quality, 
and wildlife caused by changes in habitat that result from changes in the location, timing, or quantity of 
applied water. In addition, there may be economic impacts on growers, laborers, and communities.  

Two of the stated goals of the proposed project are to (1) increase system reliability and flexibility to protect 
and maintain agricultural production so that the local and regional economy is not negatively affected and 
(2) maintain the working landscape within the District. Idling would counter the goals and objectives of the 
proposed project. Cropland idling would neither increase system reliability nor protect agriculture, and it has 
the potential to result in significant adverse impacts on land use, water quality, air quality, and wildlife; 
therefore, it is not carried forward for additional consideration or analysis. 

5.3.4 Water Transfers into Glenn-Colusa Irrigation District 
The ability to transfer water from one area to another can provide a water source to a user who may not 
have the physical water supply or diversion right under current conditions. Although transfers within the 
Sacramento River Basin have occurred, they have generally been limited due to contractual restrictions, 
legal constraints, environmental concerns, and water availability. The uncertainty and difficulty in 
conducting transfers continues to constrain water transfers from being a reliable management tool, 
particularly during years of water reductions. 

When GCID’s allocation is reduced, other Sacramento Settlement Contract districts within the basin also 
have reduced allocations; therefore no surplus water is available for GCID to purchase. Successful water 
transfers generally rely on the availability of water from others and are unreliable. Additionally, water 
transfers would require the same types of actions as the program or other alternatives (that is, increased 
groundwater pumping equal to or greater than the volume proposed to be transferred to substitute for the 
loss of the transferred supply and/or cropland idling) and thus would not avoid or substantially lessen 
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environmental impacts that could otherwise occur under the proposed project. Water transfers would 
merely shift those impacts to the transferring entities’ areas. For these reasons, GCID has determined that 
water transfers are not a feasible. 
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APPENDIX A 

Application of the SACFEM2013 Model to the 
Glenn Colusa Irrigation District Groundwater 
Supplemental Supply Project 

A.1 Introduction 
The Sacramento Valley Finite-Element Groundwater Model (SACFEM2013) was developed to forecast 
hydrologic system behavior resulting from the implementation of proposed actions that change hydraulic 
stresses on the hydrogeologic system. The proposed action evaluated as part of this effort is implementation 
of the Glenn Colusa Irrigation District (GCID or District) proposed Groundwater Supplemental Supply Project 
(proposed project). Potential effects on groundwater and surface water resources were forecast using a 
numerical groundwater flow model, the Sacramento Valley Finite-Element Groundwater Model 
(SACFEM2013). SACFEM2013 was developed using the MicroFEM modeling code (MicroFEM, 2015), which is 
capable of simulating three-dimensional, transient, single-density groundwater flow in layered systems. 
SACFEM2013 was developed specifically to evaluate potential effects on surface water and groundwater 
resources associated with proposed conjunctive water management projects across the valley.  

SACFEM2013 is composed of a groundwater model and a surface water budgeting module that computes 
monthly agricultural pumping and groundwater recharge due to applied water and precipitation. The model 
is calibrated to groundwater levels measured in monitoring wells during a 41-year period (water years1 

1970–2010). Forecasts of project-related effects can be evaluated for a broad range of hydrologic conditions 
because this calibration period includes a variety of year types, such as severe drought periods (for example 
water years 1976–1977 and 1987–1992) and extremely wet years (for example water year 1983). The 
surface water budgeting module computes the applied water demand, surface water supplies, and 
agricultural groundwater pumping (which accounts for reduced surface water deliveries during droughts) 
over these varying climatic conditions. This appendix discusses technical details associated with the 
proposed project simulations using SACFEM2013. A complete description of the construction and calibration 
of SACFEM2013 is provided in SACFEM2013: Sacramento Valley Finite Element Groundwater Flow Model 
User’s Manual (CH2M HILL and MBK Engineers, Inc., 2015).  

The following information describes the application of SACFEM2013 to predictive simulations necessary to 
forecast potential impacts of the proposed project. 

A.2 Model Application 
The following sections describe how the proposed project was simulated in SACFEM2013 and how potential 
impacts on groundwater resources were forecast. The predictive version of SACFEM2013 carried forward the 
assumptions incorporated into the calibrated version of the model described in the user’s manual (CH2M HILL 
and MBK Engineers, Inc., 2015). The predictive simulation period for SACFEM2013 assumes that future 
hydrology will mimic conditions during the simulation period for water years 1970–2010 (see Table A-1). 

A.2.1 Description of Proposed Project 
SACFEM2013 was used to evaluate the GCID proposed project involving the installation and operation of 
10 groundwater production wells in Glenn County, California. The proposed project includes five existing 
and five new production wells along the Main Canal between the Hamilton City diversion and Willow Creek 
(see Figure 3-1 in the Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater 

1 A water year runs from October 1 of the previous calendar year through September 30 of the current calendar year (for example water year 1976 is 
October 1, 1975 through September 30, 1976). 
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Supplemental Supply Project [EIR]). It is assumed the production well would operate 24 hours per day, with 
the following construction and operational criteria:  

• Pumping rate: 2,500 gallons per minute 

• Months of operation: February 14 through March 16 and April 1 through November 15 (total operation 
of 8.5 months [259-days]) 

• Project operation: Dry and critical water years 

TABLE A-1 
Basis for Hydrology Conditions Used for the Predictive Simulations 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, 
Appendix A 

Predictive Simulation 
Year 

Analogous Historical  
Water Year 

Water-year Hydrologic Classification 
for the Sacramento Valley 

Simulated Project Operation 
Status 

1 1970 Wet Not operated 

2 1971 Wet Not operated 

3 1972 Below normal Not operated 

4 1973 Above normal Not operated 

5 1974 Wet Not operated 

6 1975 Wet Not operated 

7 1976 Critical Operated 

8 1977 Critical Operated 

9 1978 Above normal Not operated 

10 1979 Below normal Not operated 

11 1980 Above normal Not operated 

12 1981 Dry Operated 

13 1982 Wet Not operated 

14 1983 Wet Not operated 

15 1984 Wet Not operated 

16 1985 Dry Operated 

17 1986 Wet Not operated 

18 1987 Dry Operated 

19 1988 Critical Operated 

20 1989 Dry Operated 

21 1990 Critical Operated 

22 1991 Critical Operated 

23 1992 Critical Operated 

24 1993 Above normal Not operated 

25 1994 Critical Operated 

26 1995 Wet Not operated 
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TABLE A-1 
Basis for Hydrology Conditions Used for the Predictive Simulations 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, 
Appendix A 

Predictive Simulation 
Year 

Analogous Historical  
Water Year 

Water-year Hydrologic Classification 
for the Sacramento Valley 

Simulated Project Operation 
Status 

27 1996 Wet Not operated 

28 1997 Wet Not operated 

29 1998 Wet Not operated 

30 1999 Wet Not operated 

31 2000 Above normal Not operated 

32 2001 Dry Operated 

33 2002 Dry Operated 

34 2003 Above normal Not operated 

35 2004 Below normal Not operated 

36 2005 Above normal Not operated 

37 2006 Wet Not operated 

38 2007 Dry Operated 

39 2008 Critical Operated 

40 2009 Dry Operated 

41 2010 Below normal Not operated 

 

The proposed discharge rate of 2,500 gallons per minute apportioned over 259 days of pumping yields a 
total project supply of approximately 28,600 acre-feet per season. 

To simulate implementation of the GCID proposed project, groundwater pumping was assigned in 
accordance with the operational assumptions described above. Groundwater pumping was assigned 
spatially to the SACFEM2013 node closest to each production well location. The groundwater pumping was 
assigned vertically to the model layers intersected by an individual well screen. Pumping was apportioned to 
each model layer at a given well based on the relative aquifer transmissivity of each layer. The simulated 
well construction details and pumping distributions are provided in Table A-2.  

A.2.2 Approach for Evaluating Impacts on the Hydrologic System 
The following categories of potential groundwater-related impacts were considered when evaluating the 
proposed project: 

• Decrease in groundwater levels 
• Decrease in groundwater discharge to, or induced seepage from, streams 
• Subsidence of the land surface 
• Degradation of groundwater quality 

A.2.2.1 Assessment of Impacts on Groundwater Levels 
Groundwater moves through the subsurface from a place of groundwater recharge to a place of 
groundwater discharge. When a pump is operated and lifts water to the land surface, through its riser pipe 
inside a groundwater well, it removes groundwater from aquifer storage and intercepts groundwater that 
would have otherwise moved to a different place of groundwater discharge. Thus, groundwater temporarily 
discharged from a groundwater well is initially removed from storage in the aquifer, which is eventually 
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balanced by a temporary loss of water from somewhere else. The decline in the water level inside the 
pumping well creates a hydraulic gradient (slope) toward the well within the surrounding groundwater 
system outside the well. This slope causes groundwater to flow radially (laterally and vertically) to the well, 
resulting in a declining water table (unconfined aquifer) or potentiometric surface (confined aquifer) in the 
surrounding aquifer. The feature formed by the decline in surrounding groundwater levels from 
groundwater pumping is referred to as the “cone of depression.” Operation of existing production wells 
located within the cone of depression of a proposed well and streams that overlie this cone of depression, 
have the potential to be adversely affected. 

Forecast incremental drawdown2 was compared against the location of existing domestic and irrigation 
wells to assess if any of these wells might be affected by the proposed project. The evaluation considered 
more than 3,000 known domestic, irrigation, and miscellaneous wells within Glenn County, with available 
well construction information, located within the maximum forecast incremental drawdown of 5 feet and 
greater for each respective model layer. Additionally, potential exceedances of Glenn County basin 
management objectives (BMOs) were evaluated at key wells3 within the maximum forecast incremental 
drawdown of 5 feet and greater in the deep aquifer at the end of the water year 1992 pumping season 
(anticipated maximum cone of depression extent) (Glenn County Water Advisory Committee, 2001). The 
location of the Glenn County BMO subareas are presented on Figure 3-1 in the EIR. Although Butte County 
has established BMOs, locatable key wells with established groundwater level monitoring do not fall within 
the simulated 5-foot or greater cone of depression. 

A.2.2.2 Assessment of Impacts on Surface Water 
Operation of the proposed project could result in reduced streamflow by increasing streambed 
infiltration, intercepting groundwater that would have otherwise discharged to surface water bodies, or 
some combination thereof. Incremental streamflow depletion that could result from project 
implementation was computed in a manner similar to groundwater levels described above; however, the 
difference in stream gains and losses between the project simulation and the baseline simulation was 
computed. Streams with the greatest potential for impacts were identified by delineating areas that have 
forecast incremental drawdowns in the shallow aquifer of 1 foot or greater due to implementation of the 
proposed project. The maximum forecast streamflow reduction rate was compared to the simulated stream 
length to evaluate potential impacts. 

A.2.2.3 Assessment of Impacts Resulting in Land Subsidence 
Land subsidence was assessed qualitatively by reviewing the amount of groundwater drawdown caused by 
the proposed project and evaluating existing subsidence areas near the proposed project. 

A.2.2.4 Assessment of Impacts on Groundwater Quality 
Simulated groundwater flow directions were compared to the locations of known existing areas of poor 
groundwater quality to assess if the changes in flow direction due to pumping the production wells would 
induce migration of groundwater from areas having poor water quality into areas having good water quality, 
thereby affecting nearby wells 

2 For this evaluation, incremental drawdown was computed through the following method: A SACFEM2013 simulation was initially conducted over 
water years 1970 through 2010 and referred to as the baseline simulation. A project simulation was then conducted with the baseline model, but 
with the proposed project pumping added at the appropriate rates, locations, and depths. The incremental drawdown was then computed by 
subtracting the project groundwater levels from baseline groundwater levels at each model node and for each stress period over the simulation 
period (water years 1970 through 2010). Forecasting groundwater level-related impacts in this manner facilitates assessment of incremental project-
related impacts on groundwater and surface water resources with consideration of dynamic hydrologic conditions (for example droughts and wet 
periods). 

3 Key wells are a set of existing wells for which groundwater levels are routinely monitored by the California Department of Water Resources DWR), 
water districts, municipalities, or other entities. Historical groundwater level data for each well are used to develop BMO alert levels that trigger 
specific response actions if a future measurement exceeds the designated level. 
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TABLE A-2 
SACFEM2013 Model Layer Interfaces and Groundwater Pumping Assignments 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix A 

Project Well  Well Status 

Proposed Screen 
Interval 

(feet bgs) 

Approximate 
Layer 1 Top Interface 

(feet bgs) 

Approximate 
Layer 2 Top Interface 

(feet bgs) 

Approximate 
Layer 3 Top Interface 

(feet bgs) 

Approximate 
Layer 4 Top Interface 

(feet bgs) 

Approximate 
Layer 5 Top Interface 

(feet bgs) 

Approximate 
Layer 6 Top Interface 

(feet bgs) 

Approximate 
Layer 7 Top Interface 

(feet bgs) 

Layers Assigned 
Proposition 50 
Groundwater 

Pumpinga 

Well No. E1 Existing production well 800–820 
840–870 

900–1,240 
1,270–1,300 

5 70 200 325 450 640 885 6 and 7 

Well No. E2 Existing production well 920–1,230 10 75 200 325 450 635 880 7 

Well No. E3 Existing production well 783–1,227 5 70 195 320 440 620 865 6 and 7 

Well No. E4 Existing production well 800–1,240 0 65 180 295 415 580 815 6 and 7 

Well No. E5 Existing production well 190–500 
600–710 

0 65 240 410 585 865 1,155 2 through 5 

Well No. P1 Exploratory test hole 215–235 
280–310 
540–550 

0 65 200 335 465 670 900 3 and 5 

Well No. P2 Exploratory test hole 290–370 
630–645 
745–760 

880–1,200 

0 65 215 365 515 750 980 3 through 7 

Well No. P3 Exploratory test hole 255–290 
310–320 
370–380 
395–435 
445–500 

0 65 215 370 520 760 995 3 and 4 

Well No. P4 Exploratory test hole 130–170 
360–390 
760–840 

0 65 215 360 510 740 975 2 through 4; 6 

Well No. P5 Exploratory test hole 140–170 
250–275 
500–510 
530–540 
550–560 
640–655 

0 65 220 370 520 760 1,000 2 through 5 

a Pumping was distributed among the model layers based on the relative proportion of well screen and corresponding effective aquifer transmissivity (that is, groundwater pumping was not assigned equally to all model layers). 
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A.2.2.5 Significance Criteria 
Implementing the proposed project would significantly affect water resources if it results in any of the 
following:  

• Violation of any water quality standards or waste discharge requirements. 

• Substantial alteration to the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner that would result in substantial erosion or 
siltation onsite or offsite. 

• Substantial alteration to 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 that would result in flooding on- or offsite. 

• Creation or contribution to runoff water that would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff. 

• Otherwise substantial degradation to water quality. 

• Substantial depletion of groundwater supplies or substantial interference with groundwater recharge. 

• Depletion of aquifer volume or lowering of local groundwater levels such that the yield of existing wells 
is substantially reduced and not capable of supporting existing land uses or planned uses for which 
permits have been granted.4 

• Degradation of groundwater quality that threatens to exceed regulatory standards or would 
substantially impair reasonably anticipated beneficial uses of groundwater. 

• Substantial, permanent land subsidence that would adversely affect critical infrastructure (for example 
wells, levees). 

• Substantial decrease in the annual supply of water available to any Central Valley Project, State Water 
Project, or non-project user as a result of the following:  

− A substantial decrease in carryover storage 
− A substantial change in timing or rate of river flows 

A.2.3 Glenn Colusa Irrigation District Proposed Project Results 
The following sections present the results of the implementation of the GCID proposed project. 

A.2.3.1 Groundwater Impacts 
Figures 3-3 through 3-5 in the EIR present the forecast maximum incremental drawdown in the shallow, 
mid-depth, and deep aquifers that occurred at the end of the water year 1977 pumping period 
(November 15, 1977). This timeframe corresponds to the end of 2 consecutive years of project operation. At 
least 2 consecutive years of dry/critical conditions have occurred eight times during the 110-year period of 
hydrologic data; therefore, forecast incremental drawdown at this time is considered a “typical” potential 
impact. Incremental drawdown, resulting from project implementation in the shallow aquifer, is forecast to 
be no more than 6 feet by the end of the pumping season (see Figure 3-3 in the EIR). The forecast extent of 
the 1-foot incremental drawdown contour does not extend eastward beyond the Sacramento River. The 
maximum incremental drawdown in the mid-depth aquifer is forecast to be no more than approximately 
30 feet (see Figure 3-4 in the EIR), and the incremental drawdown in the deep aquifer is forecast to be no 
more than 55 feet, with incremental drawdown not exceeding 5 to 10 feet in most areas (see Figure 3-5 in 
the EIR). The maximum incremental drawdown of approximately 30 feet in the mid-depth aquifer is forecast 

4Well yield is defined as the maximum sustainable pumping rate that can be supplied by a well without inducing a decline in water levels that 
exceeds the available drawdown. Available drawdown is defined as the height of the column of water between the static water level and the total 
depth of the well or the depth of the pump intake.  
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at existing Well No. P3 and is forecast to dissipate to less than 10 feet within approximately 0.5 mile east 
and west of the well. The maximum incremental drawdown of 55 feet in the deep aquifer is forecast at 
existing GCID production Well No. E4. This incremental drawdown is forecast to dissipate to less than 10 feet 
within 2 miles east and west of the well. As shown on Figure 3-5 in the EIR, there is a greater distance north 
and south of the well for the incremental drawdown to dissipate to less than 10 feet because of interference 
drawdown between the pumping wells. 

Figures 3-6 through 3-8 in the EIR present the forecast maximum incremental drawdown in the shallow, 
mid-depth, and deep aquifers that occurs at the end of the water year 1992 pumping period (November 15, 
1992). This timeframe corresponds to the end of a 6-year drought (consistent with water years 1987–1992 
period) during which program operation was simulated each year. A sequence of 6 consecutive years of 
dry/critical hydrologic conditions is an extreme event and has occurred only twice (water years 1929–1934 
and 1987–1992) in the 110-year period of hydrologic data (California Data Exchange Center, 2015); 
therefore, forecast incremental drawdown at this time is considered a maximum potential impact. 
Incremental drawdown in the shallow aquifer resulting from project implementation is forecast to be no 
more than 8 feet by the end of the pumping season (see Figure 3-6 in the EIR). A comparison of Figures 3-3 
and 3-6 in the EIR shows the lateral extent of the forecast cone of depression is larger after 6 consecutive 
years of project operation, extending farther east beneath the Sacramento River. The maximum incremental 
drawdown in the mid-depth aquifer is forecast to be no more than approximately 30 feet (see Figure 3-7 in 
the EIR), and the incremental drawdown in the deep aquifer is forecast to be no more than 55 feet, with 
incremental drawdown not exceeding 5 to 10 feet in most areas (see Figure 3-8 in the EIR). The maximum 
incremental drawdown of approximately 30 feet in the mid-depth aquifer is forecast at existing Well No. P3 
and is forecast to dissipate to less than 10 feet within approximately 1 mile east and west of the well. The 
maximum incremental drawdown of 55 feet in the deep aquifer is forecast at existing GCID production 
Well No. E4. This incremental drawdown is forecast to dissipate to approximately 10 feet within 2.5 miles 
east and west of the well. Similar to the data presented on Figure 3-5 in the EIR, interference drawdown 
between the pumping wells results in a greater distance for the cone of depression to dissipate to the north 
and south. 

Figures 3-9a and 3-9b in the EIR present simulated groundwater elevations versus time from water years 
1970–2010 at distances of approximately 1, 3.5, and 5.5 miles from existing GCID production Well No. E4 
(see Figures 3-3 through 3-8 in the EIR for hydrograph locations). These locations were selected to provide 
information for areas close to wells with differing proposed or existing construction details. The location of 
Hydrograph A was selected because it is close to existing production Well Nos. E3 and E4, both of which are 
screened in the deep aquifer (see Table 3-4). The location of Hydrograph B was selected to provide data 
close to proposed production Wells Nos. P1 and P2, both of which include well screens that are shallower 
than many of the existing wells. Therefore, shallower portions of the aquifer system may be affected in this 
area. The location of Hydrograph C was selected to provide data on the east side of the Sacramento River, in 
Butte County. The hydrographs on Figures 3-9a and 3-9b present simulated groundwater levels under 
existing conditions (blue lines) and simulated groundwater levels with project pumping (red lines). Simulated 
hydrographs are presented for the shallow, mid-depth, and deep aquifer production zones. The annual 
variability in both existing conditions and proposed project groundwater elevations represent fluctuations in 
response to seasonal changes in groundwater recharge and pumping. As shown on Figures 3-9a and 3-9b in 
the EIR, seasonal fluctuations are smaller in the shallow and deep aquifers than in the mid-depth aquifer. 
This is because valley-wide agricultural groundwater pumping is simulated in the mid-depth aquifer. Where 
there is no simulated drawdown in groundwater levels or in areas where the proposed project does not 
significantly influence groundwater levels, the blue (existing conditions) and red lines (proposed project) 
overlap. Times when the plots do not overlap represent incremental drawdown due to project pumping. 
These plots provide information regarding the timing of groundwater drawdown and recovery resulting 
from implementation of the proposed supplemental groundwater pumping project. The largest magnitude 
of drawdown within each aquifer production zone occurs nearest the pumping wells and generally occurs at 
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or near the end of the pumping season. With distance from the pumping wells, the magnitude of drawdown 
decreases and the timing of maximum drawdown occurs later as the cones of depression spread.  

As shown on Figure 3-9a in the EIR, the largest magnitude of drawdown in the shallow and mid-depth 
aquifers is projected at the Hydrograph B location. As previously described, the proposed production wells 
in this area have shallower well screens; therefore, impacts on groundwater levels in the shallow aquifer are 
forecast (see Figures 3-3, 3-4, 3-6, and 3-7 in the EIR). Because the proposed project would operate during 
dry and critical water years, larger incremental drawdown is simulated during these periods (for example 
water years 1976–1977 and 1987–1992). Incremental drawdown decreases as the simulated cones of 
depression dissipate during years that the proposed project does not operate (for example water years 
1995–2000). Figure 3-9b in the EIR presents simulated groundwater elevations over time in the deep aquifer 
production zone. Because the existing production wells near the Hydrograph A location are screened within 
this production zone, the magnitude of simulated drawdown impacts in this area is larger than in the 
Hydrograph B or C locations. As shown on Figures 3-9a and 3-9b in the EIR, except during prolonged 
droughts, drawdown generally recovers fully within several months to a few years after pumping ceases. 

Potential impacts on third-party wells were analyzed by evaluating forecast incremental drawdown at the 
end of the 6 consecutive years of project operations (end of the water year 1992 irrigation season). The 
analysis included more than 3,000 known well locations with available construction information in Glenn 
County; 4.5 percent of these wells are located in areas with a forecast incremental drawdown of 5 feet or 
greater. Forecast incremental drawdown for the model layer containing either the bottom of the well screen 
or total well depth was estimated for each well location. Wells that meet this criterion include the following: 

• Approximately 350 wells had a total depth or screen bottom corresponding to model layer 1. Of these, 
only four wells (1 percent) were located within the forecast incremental cone of depression of 5 feet or 
greater. The maximum forecast incremental drawdown at these wells was approximately 6.5 feet at a 
domestic well with a total depth of 60 feet. Sixty-three percent of the wells in Model Layer 1 had a 
forecast incremental drawdown of less than 1 foot. 

• Nearly 2,000 wells had a total depth or screen bottom corresponding to model layer 2. Of these, 75 (less 
than 4 percent) were located within the forecast incremental cone of depression of 5 feet or greater. 
The maximum forecast incremental drawdown at these wells was approximately 9 feet, at a domestic 
well with a total depth of 132 feet. Fifty-four percent of the wells in model layer 2 had a forecast 
incremental drawdown of less than 1 foot. 

• Approximately 340 wells had a total depth or screen bottom corresponding to model layer 3. Of these, 
29 wells (9 percent) were located within the forecast incremental cone of depression of 5 feet or 
greater. The maximum forecast drawdown at these wells was approximately 19 feet at an irrigation well 
with a total depth of 261 feet. Approximately 40 percent of the wells in model layer 3 had a forecast 
incremental drawdown of less than 1 foot.  

• Approximately 150 wells had a total depth or screen bottom corresponding to model layer 4. Of these, 
12 wells (8 percent) were located within the forecast incremental cone of depression of 5 feet or 
greater. The maximum forecast drawdown at these wells was approximately 8.7 feet at an irrigation well 
with a total depth of 370 feet. Approximately 30 percent of the wells in model layer 4 had a forecast 
incremental drawdown of less than 1 foot. 

• Approximately 80 wells had a total depth or screen bottom corresponding to model layer 5. Of these, 
nine wells (11 percent) were located within the area of forecast incremental drawdown of 5 feet or 
greater. The largest magnitude incremental drawdown was approximately 16 feet at a GCID-owned 
irrigation well (Project Well No. E5) with a total depth of 710 feet. Approximately 50 percent of the wells 
in model layer 5 had a forecast incremental drawdown of less than 1 foot. 

• Nearly 40 wells had a total depth or screen bottom corresponding to model layer 6. Of these, only two 
(five percent) were located within the area of forecast incremental drawdown of 5 feet or greater. The 
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maximum forecast drawdown at these wells was approximately 9 feet at an irrigation well with a total 
depth of 645 feet. More than 50 percent of the wells in model layer 6 had a forecast incremental 
drawdown of less than 1 foot. 

• Approximately 60 wells had a total depth or screen bottom corresponding to model layer 7. Of these, 
five wells (8 percent) were located within the forecast incremental cone of depression of 5 feet or 
greater. Four of these are District-owned wells, and one is owned by DWR. The maximum forecast 
drawdown at these wells was approximately 40 feet at an irrigation well (Project Well No. E4) with a 
total depth of 1,200 feet. Nearly 90 percent of the wells in model layer 7 had a forecast incremental 
drawdown of less than 1 foot. 

The magnitude of incremental drawdown for the corresponding wells and depths would not be anticipated 
to affect groundwater levels such that the yield of pre-existing wells would decrease to a rate that would not 
support existing uses.  

As stated in Section 1.2.1.7 in the EIR, BMOs have been established in accordance the Glenn County 
Groundwater Management Plan and approved by the Glenn County Board of Supervisors. The overall 
objective of BMOs is to facilitate management of groundwater resources within a basin so that adequate 
and affordable domestic and agricultural water supplies are maintained. As shown on Figure 3-1 Glenn 
County has been divided into 17 subareas for BMO evaluation based on hydrologic similarity and local 
needs. Within each BMO subarea, the network of groundwater monitoring wells routinely monitored by 
either DWR, water districts, municipalities, or other entities were evaluated. A subset of these networks 
were selected as BMO “key wells.” Historical groundwater level data for each key well were used to develop 
BMO alert levels that trigger specific response actions if any future measurement exceeds the designated 
level.  

This analysis focuses on the maximum extent of the forecast incremental drawdown greater than 5 feet in 
the deep aquifer after 6 consecutive years of project operation. The limits of the 5-foot drawdown area 
intersects Glenn County BMO subareas 8, 9, and 11. BMO subareas 8 and 9 have alert levels referenced to 
spring groundwater elevations (WSE) measured at three key wells in each subarea (six key wells total). BMO 
subarea 11 has alert levels referenced to fall WSE measurements at 9 key wells. For each key well location, 
the period of record historical groundwater level data were evaluated to establish the average and standard 
deviation. These statistics were used to establish the Stage 1, 2, and 3 BMO alert levels. 

For BMO subareas 8 and 9, the alert levels are as follows (Glenn County Water Advisory Committee, 2001): 

• Stage 1 Alert is triggered when any spring WSE is greater than one standard deviation below the defined 
average WSE at one of the BMO key wells. 

• Stage 2 Alert is triggered when the second and subsequent sequential year spring WSE is greater than 
one standard deviation below the defined average WSE at one of the BMO key wells. 

• Stage 3 Alert is triggered when any spring WSE is greater than two standard deviations below the 
defined average WSE at one of the BMO key wells. 

Following the issuance of a Stage 1 or 2 alert in subareas 8 and 9, the WAC and the public are notified of the 
conditions. When a Stage 2 alert is issued, the WAC directs the technical advisory committee to investigate 
the cause of the noncompliance. The technical advisory committee is also responsible for making 
recommendations regarding mitigation and future avoidance measures. Stage 3 alerts incorporate all of the 
informational and investigative actions of a Stage 2 alert. In addition, the WAC works with adjacent BMO 
subareas to implement corrective actions such as voluntary water conservation, redistribution or reduction 
of groundwater pumping, or other actions identified in Glenn County Ordinance 1115.  
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For BMO subarea 11, the alert levels are as follows (Glenn County, 2001): 

• Stage 1 Alert is triggered the first year that the fall WSE is more than one standard deviation below the 
defined average WSE at one of the BMO key wells but above the historical low WSE for the key well. 

• Stage 2 Alert is triggered the second year after a Stage 1 alert has been issued if one of the following 
criteria are met: 

− Spring WSEs have not recovered to that of the previous spring and the Sacramento River Index is 
less than or equal to 6.5 (dry year) or surface water deliveries are forecast to be curtailed. 

− The well’s fall WSE indicates a continued decline beyond the previous fall’s WSE. 

• Stage 3 Alert is triggered after a Stage 2 Alert has been issued, when any WSE is below the defined post-
1975 historical low WSE at one of the BMO key wells.  

Management actions after a Stage 1 alert in subarea 11 may include increasing the monitoring frequency 
and expanding the monitoring network to determine if the cause of the alert is unique to the well or if it is 
regional in nature. The WSE is monitored at the key well in noncompliance through the following spring to 
assess recovery. After a Stage 2 alert has been issued, management actions include conducting an 
investigation regarding the extent of the WSE declines (i.e., local or regional) and implementing corrective 
action measures such as voluntary water conservation plans, “in-lieu” ground water recharge, or other 
methods to reduce groundwater extraction until the WSE recovers. Management actions after a Stage 3 
alert may include mandatory conservation measures, implementing active recharge programs, or prohibiting 
groundwater export programs outside the basin. 

Because BMO alert levels are referenced to historical WSE data at key wells, Stage 1, 2, and 3 alert levels for 
all subareas occur because of WSE declines caused by natural climatic conditions. Operation of the proposed 
project could result in additional exceedances of the Stage 1, 2, and/or 3 alert levels above existing 
conditions.  

According to the DWR (2015) data for water years 1970–2010 (for example groundwater level data collected 
in the absence of the proposed project [41 years of data for the 15 individual key well locations]), there 
were 23 exceedances of the Stage 1 and/or 2 alerts in subarea 8 at 3 key well locations, 27 exceedances of 
the Stage 1 and/or 2 alerts in subarea 9 at 3 key well locations, and 75 exceedances of the Stage 1 and/or 2 
alerts in subarea 11 at 8 of the 9 key well locations (see Table A-3). Stage 3 alerts were exceeded in subareas 
8 and 9 on 17 occasions at the 6 key well locations under natural conditions. No exceedances of Stage 3 
alerts have occurred in subarea 11 at the 9 key well locations under natural conditions.  

Operation of the proposed project could result in additional exceedances of the Stage 1, 2, and/or 3 alert 
levels. Forecast incremental drawdown at the BMO key wells was evaluated for the 41-year simulation 
period. The results are summarized in Table A-3. Subarea 8 would be anticipated to have up to five 
additional exceedances (that is, five more than would occur without project operations) of Stage 1 and/or 2 
alerts, with no additional exceedances of Stage 3 alerts. The five additional exceedances over the 41-year 
simulation period that occur among the three key wells range from 0.1- to 1.5-foot incremental exceedances 
of the Stage 1 or 2 alert elevations. Subarea 9 would be anticipated to have up to 13 additional exceedances 
of Stage 1 and/or 2 alerts over the 41-year simulation period at the three key wells. The magnitude of 
incremental exceedance of the Stage 1 and/or 2 alert elevations ranged from approximately 0.02 to 5.8 feet. 
Model results suggest that there could be up to four additional exceedances of Stage 3 alerts levels 
(incremental exceedances of the alert elevations ranging from 0.2 to 5.8 feet) at the three key well locations 
over the simulation period. Subarea 11 would be anticipated to have up to 131 additional exceedances of 
Stage 1 and/or 2 alerts at the nine key wells over the 41-year simulation period. The magnitude of the 
incremental exceedances of the alert trigger elevations ranged from 0 to 6 feet. Model results suggest that 
there could be up to 17 additional exceedances of Stage 3 alerts (0.02 to 5.2 feet) at four of the nine key 
wells over the 41-year simulation period.  
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TABLE A-3 
Summary of BMO Evaluation 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix A 

 

BMO Subarea 

Number of 
BMO Key 

Wells 

Stage 1 or 2 Alerts Stage 3 Alerts 

Number of 
Exceedances 

under Existing 
Conditionsa 

Number of 
Exceedances 
with Project 
Operationb 

Additional 
with Project 
Operation 

Exceedancesc 

Range of 
Incremental 
Increase in 
Exceedance 

(feet)d 

Number of 
Exceedances 

under Existing 
Conditionsa 

Number of 
Exceedances 
with Project 
Operationb 

Additional 
with Project 
Operation 

Exceedancesc 

Range of 
Incremental 
Increase in 
Exceedance 

(feet)d 

8 3 23 28 5 0.1 to 1.5 7 7 0 0.1 to 1.5 

9 3 27 40 13 0.02 to 5.8 10 14 4 0.2 to 5.8 

11 9 75 206 131 0 to 6 0 17 17 0.02 to 5.2 

a Number of exceedances of Stage 1, 2, or 3 alerts at any of the BMO key wells over the water years 1970–2010 simulation period under existing conditions. 
b Number of exceedances of Stage 1, 2, or 3 alerts at any of the BMO key wells over the water year 1970–2010 simulation period under project operation conditions. 
c Number of additional exceedances of Stage 1, 2, or 3 alerts at any of the BMO key wells over the water year 1970–2010 simulation period that may result from project operations. 
d Incremental increase in BMO exceedance represents additional incremental drawdown due to project pumping at any of the BMO key wells over the water year 1970–2010 
simulation period that results in an increased magnitude of the BMO exceedance. For example, if a key well had a BMO exceedance of 5 feet under natural conditions and a BMO 
exceedance of 5.5 feet under project pumping conditions, the incremental increase in the BMO exceedance would be 0.5 foot. 
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The results of the analysis, including the magnitude, extent, and timing of potential groundwater levels, 
indicate that the project would not cause a depletion of aquifer volume or lowering of local groundwater 
levels such that the yield of existing wells would be substantially reduced, nor would wells become 
incapable of supporting existing land uses or planned uses for which permits have been granted. 
Furthermore, GCID currently adheres to a defined process by which potential third party impacts are 
monitored and mitigated through the Glenn County BMOs. Although the project is not anticipated to cause 
significant impacts on third parties, GCID has developed a precautionary measure, mitigation measure 
WR-1, which would be adopted as part of this project to further reduce potential third party impacts (see 
mitigation measures listed in Section 3.1.3 of the EIR). 

Surface Water. As shown on Figure 3-4 in the EIR, several streams are within the area of maximum forecast 
incremental drawdown of 1 foot or greater in the shallow aquifer: the Sacramento River, Stoney Creek, Big 
Chico Creek, Little Chico Creek, Walker Creek, Colusa Basin Drain, and the Main Canal. As previously 
discussed, the maximum and average simulated streamflow reduction rates were compared to the 
simulated stream length. The results of the analysis are presented in Table A-4. 

TABLE A-4 
Summary of Simulated Streamflow Depletion 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, 
Appendix A 

  
Simulated Streamflow Reduction  

(cfs) 
Simulated Streamflow Reduction  

(cfs per mile of stream length) 

Stream Maximuma Averageb 
Month and Year 

of Maximum 

Total Stream 
Length 
(miles) Maximuma Averageb 

GCID Canal 14.4 3.5 June 1991 66.6 0.22 0.05 

Sacramento River 12.5 4.2 November 1992 257.3 0.05 0.02 

Stony Creek 11.6 1.8 October 1992 23.2 0.50 0.08 

Little Chico Creek 3 0.5 January 1993 23.9 0.13 0.02 

Big Chico Creek 1 0.3 April 1993 11.7 0.08 0.03 

Colusa Basin Drain 0.9 0.23 March 1996 71.9 0.012 0.003 

Walker Creek 0.2 0.02 March 1986 24 0.008 0.001 

a Average flows presented vary because of limitations of the available gaging data. See Table 3-1 for additional information 
regarding measured streamflow data. 
b Greatest monthly impact that is anticipated to occur over the simulation period (water years 1970–2010). 
c Average impact over the 41-year simulation period. 

 
As shown in Table A-4, the majority of the maximum streamflow depletions occur during or shortly after the 
drought in water years 1987–1992 (a hydrologic condition that has occurred twice in the past 110 years 
[California Data Exchange Center, 2015]). During critically dry year types, it is expected that many of the 
surface streams within the drawdown area would naturally have minimal or no flow (for example Stony 
Creek, Little Chico Creek, and Walker Creek). Furthermore, these streams do not substantially contribute 
supply to Central Valley Project, State Water Project, or non-project water users; thus, a reduction to supply 
in these streams would have no impacts.  

Other surface water streams within the drawdown area, such as Sacramento River, CBD, and the Main Canal 
would have minimal reductions in streamflow as a result of pumping for the project. The magnitude of the 
streamflow reductions in these streams would be minimal compared to existing conditions. Because the 
magnitude of streamflow reduction along the length of the stream would be small and because many of the 
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streams are anticipated to be dry during drought conditions, surface water supplies would not be 
substantially depleted because of the drawdown resulting from project operations. 

Land Subsidence. The proposed project would not be anticipated to cause a substantial permanent land 
subsidence due to the lowering of groundwater levels, because the production wells would only be pumped 
in years of drought, and water levels would recover during wetter years. The possible exception would be in 
periods of multiyear droughts, when water levels would take longer to recover and could result in minimal 
subsidence. However, based on historical hydrology, severe multiyear drought conditions are anticipated to 
occur infrequently (twice in a 110-year period). Although not expected, minimal subsidence could occur as a 
result of project pumping that may result in damage to surrounding infrastructure.  

Groundwater Quality. Implementation of the proposed project would not result in regional changes to 
groundwater flow patterns in the Sacramento Valley Groundwater Basin (see Figures A-1 through A-3 in this 
appendix). Localized changes in groundwater flow directions would be anticipated near the production 
wells, and these changes would be temporary, only occurring during the period of well pumping. In addition, 
water quality is generally good near the GCID production wells. Thus, it is not anticipated that operation of 
the project wells would alter the pre-existing distribution of poor-quality groundwater in the Sacramento 
Valley Groundwater Basin or in the GCID area. As part of the monitoring program, GCID will monitor pH, 
temperature, and electrical conductivity at each of the production wells to evaluate potential changes in 
groundwater quality.  

A.3 References 
California Data Exchange Center. 2015. Data available at http://cdec.water.ca.gov/cgi-progs/iodir/WSIHIST. 
Accessed March 30, 2015. 

CH2M HILL and MBK Engineers, Inc. 2015. SACFEM2013: Sacramento Valley Finite Element Groundwater 
Flow Model User’s Manual. Prepared for U.S. Department of the Interior, Bureau of Reclamation. February. 

California Department of Water Resources (DWR). 2015. Water Data Library. Available at 
http://www.water.ca.gov/waterdatalibrary/. Accessed March 30, 2015. 
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T E C H N I C A L  M E M O R A N D U M   
 

Biological Reconnaissance Survey for the Glenn-Colusa 
Irrigation District Well Program 

PREPARED FOR: Glenn‐Colusa Irrigation District 

PREPARED BY: Jessica Birnbaum/CH2M HILL 

DATE: November 14, 2014 

 

Introduction 
This technical memorandum (TM) identifies potential biological constraints/issues associated with the 
proposed construction of five groundwater production wells as part of Glenn‐Colusa Irrigation District’s 
(GCID’s) Long‐term Well Project (proposed project). This information is based on a preliminary site 
assessment conducted on October 28, 2014, as well as on a review of the California Department of Fish and 
Wildlife’s (CDFW’s) California Natural Diversity Database (CNDDB) search results (CDFW, 2014) and species 
lists obtained from the California Native Plant Society’s Inventory of Rare and Endangered Plants (CNPS, 
2014) and the U.S. Fish and Wildlife Service (USFWS, 2014). 

Information from these sources will be used in the planning and design phase of the proposed project. The 
site assessment was conducted to determine the occurrence of native habitats, including vernal pools, 
wetlands, and riparian habitat, as well as special‐status species at the proposed well sites. 

Project Summary 
GCID proposes to install five new groundwater production wells along the GCID main canal. Figure 1 at the 
end of this TM shows the locations of the five proposed wells (P1‐P5). 

The five proposed wells would be within Glenn County, California (U.S. Geological Survey [USGS] Hamilton 
City and Glenn 7.5‐minute quadrangles), approximately 5‐15 miles northeast of the town of Willows, east of 
Interstate 5, adjacent to a GCID main canal. Elevation at the sites is approximately 140 feet (43 meters) 
above sea level. 

Survey Methods 
The site survey was conducted on October 28, 2014, between 11:00 a.m. and 2:30 p.m., by CH2M HILL 
biologist Jessica Birnbaum, with an escort from GCID (Zac Dickens, head engineer). Air temperatures were 
between 70 and 75 degrees Fahrenheit, with sunny skies and negligible wind speeds. Each of the proposed 
well sites was systematically evaluated on foot and the areas surrounding and between were surveyed from 
a vehicle to identify biological resources and environmental constraints. 

Photographs taken during the site survey are provided in Attachment 1. The CNDDB search results are 
depicted in Figures 2a‐2e, and the CNDDB, USFWS, and CNPS species lists for the project are presented in 
Attachment 2. The species from these lists and their potential for occurrence at the project sites are 
summarized in Table 2‐1 in Attachment 2. 

Survey Results 
Observed Flora 
The well locations are all located adjacent to the main GCID canal corridor amongst active orchards and 
agricultural fields that are routinely maintained through mechanical means such as mowing, agricultural 
cultivation, and pesticide application, as shown in Attachment 1, Photographs 1 and 2. The predominant 
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vegetation type observed at each proposed well site includes non‐sensitive ruderal or weedy species such as 
globe mallow (Malvaceae sp.), ripgut brome (Bromus diandrus), soft chess brome (Bromus hordeaceus), 
redstem filaree (Erodium cicutarium), and perennial pepperweed (Lepidium latifolium). Table 3‐1 in 
Attachment 3 lists the plant species observed within the proposed well sites. 

Observed Fauna 
Fauna species observed at the well sites and adjacent habitats included western scrub jay (Aphelocoma 
californica), red‐winged blackbird (Agelaius phoeniceus), western kingbird (Tyrannus verticalis), red‐tailed 
hawk (Buteo jamaicensis), turkey vulture (Cathartes aura), European starling (Sturnus vulgaris), and pocket 
gopher (Thomomys sp.). 

Sensitive Habitats 
The only potentially sensitive habitats within or near any of the GCID well sites are drainage ditches with 
marginal channel characteristics. Three of the proposed well sites, P2, P4, and P5, have depressional areas 
or ditches with indistinct signs of water flow. The areas have vegetation that is sometimes found in a 
wetland habitat, but the wetland vegetation is not dominant. While there are no distinct wetland/water 
resource indicators within or associated with any of the drainage ditches such as dominant wetland 
vegetation or a defined bed and bank (clear, natural line impressed on bank), there are indicators of a 
hydrologic regime including sediment sorting and a there being a lack of vegetation in much of the bed of 
the ditches. 

Special-status Plants 
Special‐status plants with the potential to occur within the project area were identified using the USFWS, 
CNDDB and CNPS databases and are listed in Attachment 2. Three plant species were identified as 
potentially present within the Hamilton City and Glenn USGS 7.5‐minute quadrangles. None of these plants 
are listed as endangered or threatened by the USFWS or by the CDFW, but are found on the CNPS list and 
therefore would need to be addressed through the California Environmental Quality Act (CEQA) process.  

Two of the plant species are not likely to occur within the project area because suitable habitat is not 
present. Although not observed during the site visit, the only listed plant with moderate potential to occur 
at the project sites is the round‐leaved filaree (California macrophylla), a CNPS 1B species. CNPS status 
codes are defined in Table 2‐1. Round‐leaved filaree occurs in valley and foothill grasslands and cismontane 
woodlands with clay soils, and in disturbed soils. The proposed well sites all have small areas of valley and 
foothill grassland in disturbed soil. 

Special-status Wildlife 
Special‐status wildlife species with the potential to occur within the project area were identified using the 
USFWS and CNDDB databases and are listed in Table 2‐1 in Attachment 2. Fourteen wildlife species were 
identified on the Hamilton City and Glenn USGS 7.5‐minute quadrangles. Only one of the wildlife species, 
Swainson’s hawk (Buteo swainsoni), a state threatened species, has a moderate potential to occur. All of the 
other wildlife species are not likely to occur within the project area because suitable habitat is not present.  

Raptors and Migratory Birds  
The proposed well sites were inspected for raptors and migratory birds and suitable nesting habitat. Two of 
the five sites, sites P1 and P2, were found to have potential nesting bird habitat nearby the proposed well 
site. Site P1 has a tree located approximately 100 feet to the south of the proposed well site (Photo 2). 
Because it is located along an actively used agricultural road, construction disturbance from installing the 
new well will not likely cause an increase in the level of disturbance for the area; however, the tree should 
be surveyed prior to construction should construction occur during the bird nesting season (February 
through August). Since there is a potential for Swainson’s hawk to occur, this species will need to be 
addressed in the CEQA document and avoidance and minimization measures to protect it will need to be 
discussed with the CDFW if an active Swainson’s hawk nest were to be found during preconstruction 
surveys. Proposed well site P2 has shrubs approximately 25 feet to the southwest from the proposed well 
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site location (Photo 3). The shrubs have the potential to support ground‐ and shrub‐nesting birds, such as 
killdeer (Charadrius vociferus) and tree swallows (Tachycineta bicolor) during the breeding season. However, 
given that heavy equipment operation occurs on a regular basis in the area of the wells due to agricultural 
operations, these areas are not considered high quality/likely nesting bird habitat. 

Conclusions and Recommendations 
The proposed wells would not affect wetlands, potential waters of the United States, or waters of the State 
of California if appropriate mitigation measures are incorporated into the project. Consultation with USFWS 
is not needed, but consultation with CDFW will be required if an active Swainson’s hawk nest is found during 
preconstruction surveys. 

Silt fencing should be installed at three of the proposed well sites: P2, P4 and P5. The ditches found at those 
sites could be considered jurisdictional by the USACE because the ditches may ultimately flow to the 
Sacramento River, and the Sacramento River is considered a TNW (traditionally navigable water).Therefore, 
if these potentially jurisdictional ditches are not going to be avoided during project construction, they may 
require a Clean Water Act (CWA) 404 permit and a Regional Water Quality Control Board (RWQCB) 401 
Water Quality Certification. The silt fence buffer would be installed to prevent any discharge or impact to 
the ditch drainages found along the side of the proposed work areas as described to Zac Dickens, head 
engineer at GCID, who accompanied Jessica during the survey. 

The following measures are recommended to avoid impacts on known migratory bird species with the 
potential to nest nearby proposed well sites P1 and P2: 

 If construction occurs during the bird nesting season (generally February 1 – August 31), preconstruction 
nesting bird surveys will be conducted by a qualified biologist 14 days prior to construction to detect the 
presence of any nesting birds within or adjacent to the proposed well location. If construction occurs 
during the nonbreeding season for nesting birds (September 1 through January 31), preconstruction 
surveys are not required. 

 . To meet the CDFW recommendations for mitigation and protection of Swainson’s hawks, surveys will 
be conducted within a 0.25‐mile radius around all proposed project activities, and if active nesting is 
identified within the 0.25‐mile radius, consultation is required with CDFW under Section 2080.1 of the 
California Fish and Game Code. The combination of appropriate surveys, risk analysis, and monitoring 
has been determined to be very effective in reducing the potential for project‐induced nest failures 
(considered “take” of migratory bird species by the Federal Migratory Bird Treaty Act).  

 If active Swainson’s hawk nests are detected during the survey, a no‐disturbance buffer zone of 
0.25 mile is required between March 1 ‐ September 15 or until August 15 if given a Management 
Authorization by CDFW (CDFG, 2000). For other nesting migratory birds between February 1 – August 
31, it is recommended that a minimum buffer of 50‐100 feet be established for active non‐raptor bird 
nests and 250 feet for active raptor nests. The biological monitor will determine whether a buffer other 
than the standard 250‐ft/50‐ft buffer is appropriate based on the species (and its known tolerance for or 
sensitivity to certain construction‐related activities); the characteristics of the construction activity (i.e., 
noise, vibration, amount of heavy equipment, number of personnel) that is ongoing or proposed within 
the buffer around the nest; and characteristics of the nest site itself (e.g., if the nest is physically 
screened from construction activity, a reduced buffer might be appropriate).  A nest monitoring plan 
must be developed for all active nests. 
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FIGURE 1
GCID Existing and Proposed Well Locations
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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FIGURE 2a
CNDDB OCCURRENCES WITHIN
5 MILES OF PROJECT LOCATION
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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FIGURE 2b
CNDDB OCCURRENCES WITHIN
5 MILES OF PROJECT LOCATION
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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FIGURE 2c
CNDDB OCCURRENCES WITHIN
5 MILES OF PROJECT LOCATION
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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FIGURE 2d
CNDDB OCCURRENCES WITHIN
5 MILES OF PROJECT LOCATION
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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FIGURE 2e
CNDDB OCCURRENCES WITHIN
5 MILES OF PROJECT LOCATION
Integrated Regional Water Management Program - 
Groundwater Production Element Project 
Glenn-Colusa Irrigation District Glenn County, CA 
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Photographs of Proposed Well Sites 
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Photo 1. Northernmost proposed well site (red arrow), P1, looking south. 

 

 

Photo 2. Northernmost proposed well site, P1, looking southwest. Tree in background provides 
potential nesting habitat for raptors.  
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Photo 3. Proposed well site P2 (red arrow), looking southwest. Shrubs in background provide 
potential nesting habitat for songbirds. 

 

Photo 4. Proposed well site P3 (red arrow), looking northeast. 
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Photo 5. Proposed well site P4 (red arrow), looking north.  

 

Photo 6. Proposed well site P5 (red arrow), looking southwest. 



 

 

Attachment 2 
Special-status Species Identified in  
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TABLE 2‐1 
State, Federal, and CNPS‐Listed Species Identified from CNDDB, USFWS, and CNPS Records Searches 
Biological Reconnaissance Survey for the Glenn‐Colusa Irrigation District Well Program  

Scientific Name  Common Name 

Status* 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impact in the 

Project Area 

Fe
d
e
ra
l 

St
at
e 

C
D
FW
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Plants 

California macrophylla  round‐leaved 
filaree 

—  —  —  1B.1  Found in valley and foothill grasslands and cismontane 
woodlands with clay soils. Elevation range of 50 to 3,937 
feet. Blooms March to May. 

Moderate – Suitable habitat is present. 

Castilleja rubicundula 
var. rubicundula 

pink creamsacs  —  —  —  1B.2  Chaparral, cismontane woodland, meadows and seeps, 
and valley and foothill grassland, in serpentine soil. 
Elevation range of 66 to 2,986 feet. Blooms April to June. 

Low. Marginally suitable habitat for this species is 
present in the project areas; however, no 
serpentine soils are present.  

Wolffia brasiliensis  Brazilian 
watermeal 

—  —  —  2B.3  Marshes and swamps. Elevation range of 66 to 328 feet. 
Blooms April to December. 

Highly unlikely. No suitable aquatic habitat for 
this species is present in the project areas.  

Invertebrates 

Branchinecta 
longiantenna 

Conservancy fairy 
shrimp 

T  —  —  —  Occurs in large, generally playa‐like vernal pools with 
highly turbid water. 

Highly unlikely. No suitable habitat for this species 
is present in the project areas.  

Branchinecta lynchi  vernal pool fairy 
shrimp 

T  —  —  —  Found in vernal pools (seasonal wetlands).  Highly unlikely. No suitable habitat for this species 
is present in the project areas. 

Lepidurus packardi  vernal pool 
tadpole shrimp 

E  —  —  —  Inhabits vernal pools and swales in the Sacramento Valley 
and San Joaquin Valley containing clear to highly turbid 
water. Commonly found in grass‐bottomed swales of 
unplowed grasslands. Some inhabit mud‐bottomed and 
highly turbid pools. 

Highly unlikely. No suitable habitat for this species 
is present in the project areas. 

Desmocerus californicus 
dimorphus 

valley elderberry 
longhorn beetle 

T  —  —  —  Occurs only in the Central Valley of California, in 
association with blue elderberry (Sambucus mexicana).  

None. There are no elderberry bushes at the 
project areas, and therefore no suitable habitat 
for this species is present in the project area.  
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TABLE 2‐1 
State, Federal, and CNPS‐Listed Species Identified from CNDDB, USFWS, and CNPS Records Searches 
Biological Reconnaissance Survey for the Glenn‐Colusa Irrigation District Well Program  

Scientific Name  Common Name 

Status* 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impact in the 

Project Area 

Fe
d
e
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l 
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Fish 

Acipenser medirostris  green sturgeon  T  —  SSC  —  Sturgeon use both freshwater and saltwater habitat. 
Green sturgeons spawn in deep pools or “holes” in large, 
turbulent, freshwater river mainstems. Specific spawning 
habitat preferences are unclear, but eggs likely are 
broadcast over large cobble substrates that range from 
clean sand to bedrock substrates. Adults live in oceanic 
waters, bays, and estuaries when not spawning. Green 
sturgeons are known to forage in estuaries and bays 
ranging from San Francisco Bay to British Columbia. 

None. No suitable aquatic habitat for this species 
is present in the project areas. 

Hypomesus 
transpacificus 

Delta smelt  T  E  —  —  Sacramento‐San Joaquin Delta. Seasonally in Suisun Bay, 
Carquinez Strait and San Pablo Bay. Seldom found at 
salinities > 10 ppt. Most often at salinities <2 ppt. 

None. No suitable aquatic habitat for this species 
is present in the project areas.  

Oncorhynchus mykiss  Central Valley 
Steelhead 

T  —  —  —  Found in tributaries to the San Francisco Bay, including the 
South Bay. Passes through the San Francisco Estuary 
during migration to streams for spawning, and during 
outmigration to the ocean. Spawns in small streams and 
tributaries with cold, clean water flowing over graveled 
bottoms and deep pools. 

None. No suitable aquatic habitat for this species 
is present in the project areas. 

Oncorhynchus 
tshawytscha 

Central Valley 
spring‐run 
chinook salmon 

T  —  —  —  Found in tributaries to the San Francisco Bay including the 
Sacramento River watersheds. Passes through the San 
Francisco Estuary during migration to streams for 
spawning, and during outmigration to the ocean. Spawns 
in well oxygenated water in swift, shallow riffles, or at 
edges of fast runs with loose gravel. 

None. No suitable aquatic habitat for this species 
is present in the project areas. 

Oncorhynchus 
tshawytscha 

winter‐run 
chinook salmon, 
Sacramento River 

E  —  —  —  Sacramento River and tributaries. Spawning takes place in 
swift, moderately shallow riffles or in areas along fast 
moving banks with plentiful gravelly substrate. The gravel 
needs to be clean, loose, and stable for the duration of the 
larval stage. 

None. No suitable aquatic habitat for this species 
is present in the project areas. 
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TABLE 2‐1 
State, Federal, and CNPS‐Listed Species Identified from CNDDB, USFWS, and CNPS Records Searches 
Biological Reconnaissance Survey for the Glenn‐Colusa Irrigation District Well Program  

Scientific Name  Common Name 

Status* 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impact in the 

Project Area 
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Amphibians/Reptiles 

Rana draytonii  California red‐
legged frog 

T  —  SSC  —  Found in humid forests, woodlands, grasslands, and 
stream sides with plant cover. Most common in lowlands 
or foothills. Frequently found in woods adjacent to 
streams. Breeding habitat is in permanent water sources: 
lakes, ponds, reservoirs, slow streams, marshes, bogs, and 
swamps. Typically without predatory fish, requires 
adequate hibernacula such as small mammal burrows and 
moist leaf litter. From sea level to 8,000 feet. 

Highly unlikely. No suitable habitat for this species 
is present in the project areas. 

Thamnophis gigas  giant garter 
snake 

T  T  —  —  Highly aquatic. Found primarily in marshes, sloughs, 
drainage canals, and irrigation ditches, especially around 
rice fields, and occasionally in slow‐moving creeks. Prefers 
locations with vegetation close to the water for basking. 
From sea level to 400 feet. 

Highly unlikely. No suitable aquatic habitat for 
this species is present in the project areas. 

Birds 

Buteo swainsoni  Swainson’s hawk  —  T  —  —  Suitable nesting habitat includes trees within mature 
riparian forest, lone trees and oak groves, and mature 
roadside trees. Requires adjacent suitable foraging areas 
such as grasslands, or alfalfa or grain fields supporting 
rodent populations. 

Moderate. Suitable nesting and forage habitat 
within 0.5 mile of proposed well site P1. 

Coccyzus americanus 
occidentalis 

western yellow‐
billed cuckoo 

C  —  SSC  —  Riparian woodlands composed of dense cottonwoods and 
willows. 

Highly unlikely. No suitable nesting habitat or 
foraging habitat is in the immediate project 
vicinity. 

Riparia riparia  bank swallow  —  T  —  —  Generally bound to the river with eroding banks that it 
uses for nesting. Colony nester. 

Highly unlikely. No suitable nesting habitat or 
foraging habitat is in the immediate project 
vicinity. 
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TABLE 2‐1 
State, Federal, and CNPS‐Listed Species Identified from CNDDB, USFWS, and CNPS Records Searches 
Biological Reconnaissance Survey for the Glenn‐Colusa Irrigation District Well Program  

Scientific Name  Common Name 

Status* 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impact in the 

Project Area 

Fe
d
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l 

St
at
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C
D
FW

 

C
N
P
S 
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an
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Notes: 

*Status: 

Federal Designations: 

C = Candidate 
E =Federally endangered 
T = Federally Threatened 

State Designations: 

E = State Endangered 
T = State Threatened 

California Department of Fish and Wildlife Designations: 

SSC = Species of Special Concern 

 

California Native Plant Society California Rare Plant Rank: 

1A = Presumed extinct in California 
1B = Rare, threatened, or endangered in California and elsewhere 
2 = Rare, threatened, or endangered in California, but more common elsewhere 
 

Threat Rank: 

0.1 = Seriously threatened in California (more than 80% of occurrences threatened / high degree and 
immediacy of threat) 

0.2 = Fairly threatened in California (20 to 80% occurrences threatened / moderate degree and immediacy of 
threat) 

0.3 = Not very threatened in California (less than 20% of occurrences threatened / low degree and immediacy 
of threat or no current threats known 

Sources: 

California Department of Fish and Wildlife (CDFW). 2014. California Natural Diversity Database (CNDDB). Hamilton City and Glenn USGS topographical quadrangles. Sacramento, California. 
Accessed November 3. 

California Native Plant Society (CNPS). 2014. Inventory of Rare and Endangered Plants. Available at: http://www.cnps.org/cnps/rareplants/inventory. Accessed November 3. 

U.S. Fish and Wildlife Service (USFWS). 2014. Sacramento Fish and Wildlife Office Endangered Species Lists Web site. Database Last Updated: November 2, 2014. Available at: 
http://sacramento.fws.gov/es/spp_list.htm. Accessed on November 3. 



BIOLOGICAL RECONNAISSANCE SURVEY OF THE GLENN-COLUSA IRRIGATION DISTRICT WELL PROGRAM 

WBG111314045038RDD A2-13 

California Native Plant Society Inventory of Rare and Endangered Plants Species List for the Glenn‐Colusa Irrigation District Well Program 
SCINAME  COM_NAME  FAMILY  LIFE_FORM  CNPS_LIST  CAENDEMIC  SRANK  GRANK  STATE_STAT  FED_STAT  COUNTIES 

California 
macrophylla 

round‐
leaved 
filaree 

Geraniaceae  annual   herb  List 1B.1  0  S2  G2      Alameda (ALA), Butte (BUT)(*?), Contra Costa (CCA), Colusa (COL), Fresno (FRE), Glenn (GLE), Kings (KNG), Kern (KRN), Lake (LAK), Lassen (LAS), Los Angeles (LAX), 
Merced (MER), Monterey (MNT), Napa (NAP), Riverside (RIV), Santa Barbara (SBA), San Benito (SBT), Santa Clara (SCL), Santa Cruz Isl. (SCZ)*, San Diego (SDG), 
San Joaquin (SJQ), San Luis Obispo (SLO), San Mateo (SMT), Solano (SOL), Sonoma (SON), Stanislaus (STA), Tehama (TEH), Tulare (TUL), Ventura (VEN), Yolo (YOL), 
Baja California (BA), Oregon (OR) 

Castilleja 
rubicundula 
var. 
rubicundula 

pink 
creamsacs 

Orobanchaceae  annual   herb   
hemiparasitic 

List 1B.2  1  S2  G5T2      Butte (BUT), Contra Costa (CCA), Colusa (COL), Glenn (GLE), Lake (LAK), Napa (NAP), Santa Clara (SCL), Shasta (SHA) 

Wolffia 
brasiliensis 

Brazilian 
watermeal 

Araceae  perennial 
herb  aquatic 

List 2B.3  0  S1  G5      Butte (BUT), Glenn (GLE), Sutter (SUT), Yuba (YUB), Alabama (AL), Arkansas (AR), Conneticut (CT), District of Columbia (DC), Delaware (DE), Florida (FL), Georgia 
(GA), Iowa (IA), Illinois (IL), Indiana (IN), Kansas (KS), Kentucky (KY), Louisiana (LA), Massachusetts (MA), Maryland (MD), Michigan (MI), Minnesota (MN), 
Missouri (MO), Mississippi (MS), Montana (MT), North Carolina (NC), Nebraska (NE), New Jersey (NJ), New York (NY), Ohio (OH), Oklahoma (OK), Oregon (OR), 
Pennsylvania (PA), South Carolina (SC), Tennesee (TN), Texas (TX), Utah (UT), Virginia (VA), Vermont (VT), Washington (WA), Wisconsin (WI), West Virginia (WV) 

 

SCINAME  COM_NAME  QUADS_123 

California 
macrophylla 

round‐
leaved 
filaree 

Dulzura (010A) 3211667, Otay Mesa (010C) 3211658, National City (011A) 3211761, El Cajon Mountain (021A) 3211687, San Pasqual (034C) 3311618, Sage (067C) 3311658, Romoland (068B) 3311762, Murrieta (068C) 3311752, Bachelor Mountain (068D) 3311751, Lake 
Elsinore (069A) 3311763, Alberhill (069B) 3311764, Sunnymead (085B) 3311782, Perris (085C) 3311772, Lake Mathews (086C) 3311774, Vidal (096D) 3411415, Glendora (109A) 3411727, San Dimas (109D) 3411717, Los Angeles (110C) 3411812, Burbank (111A) 3411823, 
Calabasas (112B) 3411826, Malibu Beach (112C) 3411816, Point Dume (113D) 3411817, Piru (139A) 3411847, Simi (139D) 3411837, Lake Hughes (162B) 3411864, Whitaker Peak (163C) 3411856, Warm Springs Mountain (163D) 3411855, Figueroa Mountain (168B) 3411968, 
Los Olivos (169A) 3412061, La Liebre Ranch (188C) 3411876, Lebec (189D) 3411877, Pleito Hills (190A) 3411981, Eagle Rest Peak (190B) 3411982, Hurricane Deck (193D) 3411977, Tehachapi North (212B) 3511824, Tehachapi South (212C) 3511814, Wells Ranch (217C) 
3511916, Chimineas Ranch (218B) 3511928, Taylor Canyon (218C) 3511918, Caliente Mountain (218D) 3511917, Rio Bravo Ranch (239A) 3511847, Carneros Rocks (243A) 3511947, Simmler (243C) 3511938, La Panza NE (244A) 3512041, La Panza Ranch (244B) 3512042, 
California Valley (244D) 3512031, Camatta Ranch (245A) 3512043, Atascadero (246B) 3512046, Lake Isabella South (260C) 3511854, Knob Hill (262C) 3511858, Pine Mountain (262D) 3511857, Orchard Peak (267B) 3512062, Packwood Creek (267D) 3512051, Cholame (268A) 
3512063, Estrella (269A) 3512065, White River (286D) 3511877, Garza Peak (291B) 3512082, Pyramid Hills (291D) 3512071, Tierra Redonda Mountain (294C) 3512078, Priest Valley (316B) 3612026, Slack Canyon (316C) 3612016, Smith Mountain (316D) 3612015, Monarch 
Peak (317A) 3612027, Ciervo Mountain (339A) 3612045, Idria (339B) 3612046, San Benito Mountain (339C) 3612036, Santa Rita Peak (339D) 3612035, Rock Spring Peak (340B) 3612048, Hepsedam Peak (340D) 3612037, Rana Creek (343A) 3612145, Chews Ridge (343D) 
3612135, Tumey Hills (361C) 3612056, Llanada (362C) 3612058, Panoche (362D) 3612057, Panoche Pass (363A) 3612161, San Benito (363D) 3612151, Ortigalita Peak NW (383B) 3612088, Laguna Seca Ranch (383D) 3612077, Hollister (385C) 3612174, San Juan Bautista (386D) 
3612175, Ingomar (403B) 3712028, Howard Ranch (404A) 3712121, Merced (421C) 3712034, Patterson (424B) 3712142, San Jose East (427D) 3712137, San Gregorio (429C) 3712234, Westley (443C) 3712152, Tracy (444B) 3712164, Lone Tree Creek (444C) 3712154, Solyo 
(444D) 3712153, Midway (445A) 3712165, Altamont (445B) 3712166, Stockton West (462A) 3712183, Union Island (462C) 3712174, Brentwood (463B) 3712186, Byron Hot Springs (463C) 3712176, Clifton Court Forebay (463D) 3712175, Antioch South (464A) 3712187, 
Clayton (464B)* 3712188, Oakland East (465C)* 3712272, Las Trampas Ridge (465D) 3712271, Oakland West (466D)* 3712273, Honker Bay (481C) 3812118, Antioch North (481D) 3812117, Petaluma (484B) 3812226, Elmira (498C) 3812138, Winters (514C) 3812158, Glascock 
Mountain (532A) 3812283, Wilson Valley (532B) 3812284, Jericho Valley (532C) 3812274, Arbuckle (546D) 3912211, Leesville (547B) 3912224, Wilbur Springs (547C) 3912214, Salt Canyon (547D) 3912213, Lodoga (563C) 3912234, Nelson (577D)(*?) 3912157, Willows (578C) 
3912252, Glenn (578D) 3912251, Richardson Springs NW (593B) 3912188, Santa Catalina Island East (SCTE), Santa Catalina Island North (SCTN), Santa Catalina Island South (SCTS), Santa Catalina Island West (SCTW), Santa Cruz Island A (SCZA), Santa Cruz Island B (SCZB), Santa 
Cruz Island C (SCZC), Santa Cruz Island D (SCZD) 

Castilleja 
rubicundula 
var. 
rubicundula 

pink 
creamsacs 

Chittenden (386A) 3612185, Morgan Hill (406B) 3712126, Glascock Mountain (532A) 3812283, Wilson Valley (532B) 3812284, Jericho Valley (532C) 3812274, Knoxville (532D) 3812273, Leesville (547B) 3912224, Wilbur Springs (547C) 3912214, Salt Canyon (547D) 3912213, 
Hough Springs (548A) 3912225, Pennington (561D) 3912137, Lodoga (563C) 3912234, Stonyford (564A) 3912245, Gilmore Peak (564D) 3912235, Hamlin Canyon (576B) 3912166, Shippee (576C) 3912156, Oroville (576D) 3912155, Hamilton City (578A) 3912261, Nord (593C)* 
3912178, Foster Island (594D) 3912271, Olinda (629B) 4012244 

Wolffia 
brasiliensis 

Brazilian 
watermeal 

Camp Far West (543D) 3912113, Pennington (561D) 3912137, Ord Ferry (577B) 3912168, Llano Seco (577C) 3912158, Hamilton City (578A) 3912261 

 

SCINAME  COM_NAME  NATCOMS  BLOOMING  blooming_orig  ELEV_LOW  ELEV_HIGH  NOTES  FULL_NAME  CBRREASON  SCINAMENEW  ELM_CODE  plants_code  Q123_count 

California 
macrophylla 

round‐
leaved 
filaree 

Cismontane 
woodland, Valley and 
foothill grassland/clay 

Mar‐
Mayandnbsp;andnbsp; 
<SMALL></SMALL> 

Mar‐May  15  1200  Threatened by urbanization, habitat alteration, vehicles, pipeline construction, 
feral pigs, and non‐native plants.  Potentially threatened by grazing.  See 
Boisseira 20:1‐154 (1972) for taxonomic treatment. 

California macrophylla  (H. and A.) Aldas, 
Navarro, Vargas, Saez and Aedo 

PDGER01070  127 

Castilleja 
rubicundula 
var. 
rubicundula 

pink 
creamsacs 

Chaparral(openings), 
Cismontane 
woodland, Meadows 
and seeps, Valley and 
foothill 
grassland/serpentinite 

Apr‐
Junandnbsp;andnbsp; 
<SMALL></SMALL> 

Apr‐Jun  20  910  Possibly threatened by grazing, mining, vehicles, and road construction.  See C. 
rubicundula ssp. rubicundula in TJM 2.  See Manual of the Flowering Plants of 
California, p. 943 (1925) by W.L. Jepson for original description, Systematic 
Botany 16(1):658 (1991) for taxonomic treatment, and Phytologia 90(1):63‐81 
(2008) for revised nomenclature. 

Castilleja rubicundula  (Jeps.) T.I. Chuang and 
Heckard var. rubicundula 

PDSCR0D482  21 

Wolffia 
brasiliensis 

Brazilian 
watermeal 

Marshes and 
swamps(assorted 
shallow freshwater) 

Apr‐
Decandnbsp;andnbsp; 
<SMALL></SMALL> 

Apr‐Dec  20  100  Known in CA only from along the Sacramento River.  See Madro&#241;o 
36(4):283‐286 (1989) for first CA occurrence. 

Wolffia brasiliensis  Wedd.  PMLEM03020  WOBR  5 

 

 



State StatusFederal StatusScientific Name/Common Name Element Code SRankGRank

Natural Diversity Database
California Department of Fish and Game

Selected Elements by Scientific Name - Portrait

CDFG or
CNPS

ThreatenedButeo swainsoni
Swainson's hawk

ABNKC19070 S3G51

EndangeredProposed
Threatened

Coccyzus americanus occidentalis
western yellow-billed cuckoo

ABNRB02022 S1G5T3Q2

ThreatenedRiparia riparia
bank swallow

ABPAU08010 S2S3G53

ThreatenedThreatenedThamnophis gigas
giant garter snake

ARADB36150 S2G24
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U.S. Fish & Wildlife Service

Sacramento Fish & Wildlife Office
Federal Endangered and Threatened Species that Occur in

or may be Affected by Projects in the Counties and/or
U.S.G.S. 7 1/2 Minute Quads you requested

Document Number: 141104052229

Current as of: November 4, 2014

Quad Lists

Listed Species

Invertebrates
Branchinecta conservatio

Conservancy fairy shrimp (E) 

Branchinecta lynchi

vernal pool fairy shrimp (T) 

Desmocerus californicus dimorphus

valley elderberry longhorn beetle (T) 

Lepidurus packardi

vernal pool tadpole shrimp (E) 

Fish
Acipenser medirostris

green sturgeon (T)  (NMFS) 

Hypomesus transpacificus
delta smelt (T) 

Oncorhynchus mykiss
Central Valley steelhead (T)  (NMFS) 

Critical habitat, Central Valley steelhead (X)  (NMFS) 

Oncorhynchus tshawytscha

Central Valley spring-run chinook salmon (T)  (NMFS) 

Critical Habitat, Central Valley spring-run chinook (X)  (NMFS) 

Critical habitat, winter-run chinook salmon (X)  (NMFS) 
winter-run chinook salmon, Sacramento River (E)  (NMFS) 

Amphibians
Rana draytonii

California red-legged frog (T) 

Reptiles
Thamnophis gigas

giant garter snake (T) 

Candidate Species

Birds
Coccyzus americanus occidentalis

Western yellow-billed cuckoo (C) 

Quads Containing Listed, Proposed or Candidate Species:

HAMILTON CITY (578A) 

GLENN (578D) 
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County Lists

Glenn County

Listed Species

Invertebrates

Branchinecta conservatio

Conservancy fairy shrimp (E) 

Branchinecta lynchi

Critical habitat, vernal pool fairy shrimp (X) 

vernal pool fairy shrimp (T) 

Desmocerus californicus dimorphus

valley elderberry longhorn beetle (T) 

Lepidurus packardi

vernal pool tadpole shrimp (E) 

Fish

Acipenser medirostris

green sturgeon (T)  (NMFS) 

Hypomesus transpacificus

delta smelt (T) 

Oncorhynchus kisutch
coho salmon, So OR/No CA (T)  (NMFS) 

Oncorhynchus mykiss

Central Valley steelhead (T)  (NMFS) 
Critical habitat, Central Valley steelhead (X)  (NMFS) 

Critical habitat, Northern California steelhead (X)  (NMFS) 

Northern California steelhead (T)  (NMFS) 

Oncorhynchus tshawytscha

California coastal chinook salmon (T)  (NMFS) 

Central Valley spring-run chinook salmon (T)  (NMFS) 
Critical Habitat, Central Valley spring-run chinook (X)  (NMFS) 

Critical habitat, winter-run chinook salmon (X)  (NMFS) 

winter-run chinook salmon, Sacramento River (E)  (NMFS) 

Amphibians

Ambystoma californiense

California tiger salamander, central population (T) 

Rana draytonii

California red-legged frog (T) 

Reptiles

Thamnophis gigas

giant garter snake (T) 
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Birds

Strix occidentalis caurina
Critical habitat, northern spotted owl (X) 

northern spotted owl (T) 

Plants

Chamaesyce hooveri

Hoover's spurge (T) 

Cordylanthus palmatus
palmate-bracted bird's-beak (E) 

Limnanthes floccosa ssp. californica

Butte County (Shippee) meadowfoam (E) 

Neostapfia colusana

Colusa grass (T) 

Orcuttia pilosa

hairy Orcutt grass (E) 

Orcuttia tenuis

slender Orcutt grass (T) 

Tuctoria greenei

Greene's tuctoria (=Orcutt grass) (E) 

Candidate Species

Birds

Coccyzus americanus occidentalis

Western yellow-billed cuckoo (C) 

Mammals

Martes pennanti

fisher (C) 

Key:
(E) Endangered - Listed as being in danger of extinction.

(T) Threatened - Listed as likely to become endangered within the foreseeable future.

(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.

(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries Service. 
Consult with them directly about these species.

Critical Habitat - Area essential to the conservation of a species.

(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.

(C) Candidate - Candidate to become a proposed species.

(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.

(X) Critical Habitat designated for this species

Important Information About Your Species List

How We Make Species Lists
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We store information about endangered and threatened species lists by U.S. Geological 

Survey 7½ minute quads. The United States is divided into these quads, which are about the 
size of San Francisco.

The animals on your species list are ones that occur within, or may be affected by projects 
within, the quads covered by the list.

• Fish and other aquatic species appear on your list if they are in the same watershed as your 

quad or if water use in your quad might affect them.

• Amphibians will be on the list for a quad or county if pesticides applied in that area may be 

carried to their habitat by air currents.

• Birds are shown regardless of whether they are resident or migratory. Relevant birds on the 
county list should be considered regardless of whether they appear on a quad list.

Plants

Any plants on your list are ones that have actually been observed in the area covered by the 

list. Plants may exist in an area without ever having been detected there. You can find out 
what's in the surrounding quads through the California Native Plant Society's online
Inventory of Rare and Endangered Plants.

Surveying

Some of the species on your list may not be affected by your project. A trained biologist 
and/or botanist, familiar with the habitat requirements of the species on your list, should 
determine whether they or habitats suitable for them may be affected by your project. We 

recommend that your surveys include any proposed and candidate species on your list.
See our Protocol and Recovery Permits pages. 

For plant surveys, we recommend using the Guidelines for Conducting and Reporting 
Botanical Inventories. The results of your surveys should be published in any environmental 

documents prepared for your project.

Your Responsibilities Under the Endangered Species Act

All animals identified as listed above are fully protected under the Endangered Species Act of 
1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of 
a federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, or collect" any such animal. 

Take may include significant habitat modification or degradation where it actually kills or 

injures wildlife by significantly impairing essential behavioral patterns, including breeding, 

feeding, or shelter (50 CFR §17.3). 

Take incidental to an otherwise lawful activity may be authorized by one of two 
procedures:

• If a Federal agency is involved with the permitting, funding, or carrying out of a project that may 

result in take, then that agency must engage in a formal consultation with the Service. 

During formal consultation, the Federal agency, the applicant and the Service work together to 

avoid or minimize the impact on listed species and their habitat. Such consultation would result 

in a biological opinion by the Service addressing the anticipated effect of the project on listed and 
proposed species. The opinion may authorize a limited level of incidental take.

• If no Federal agency is involved with the project, and federally listed species may be taken as 

part of the project, then you, the applicant, should apply for an incidental take permit. The 

Service may issue such a permit if you submit a satisfactory conservation plan for the species 
that would be affected by your project.

Should your survey determine that federally listed or proposed species occur in the area and are 

likely to be affected by the project, we recommend that you work with this office and the 
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California Department of Fish and Game to develop a plan that minimizes the project's direct and 

indirect impacts to listed species and compensates for project-related loss of habitat. You should 
include the plan in any environmental documents you file.

Critical Habitat

When a species is listed as endangered or threatened, areas of habitat considered essential 
to its conservation may be designated as critical habitat. These areas may require special 

management considerations or protection. They provide needed space for growth and 
normal behavior; food, water, air, light, other nutritional or physiological requirements; 
cover or shelter; and sites for breeding, reproduction, rearing of offspring, germination or 
seed dispersal.

Although critical habitat may be designated on private or State lands, activities on these 
lands are not restricted unless there is Federal involvement in the activities or direct harm to 
listed wildlife.

If any species has proposed or designated critical habitat within a quad, there will be a 
separate line for this on the species list. Boundary descriptions of the critical habitat may be 

found in the Federal Register. The information is also reprinted in the Code of Federal 
Regulations (50 CFR 17.95). See our Map Room page.

Candidate Species

We recommend that you address impacts to candidate species. We put plants and animals 
on our candidate list when we have enough scientific information to eventually propose them 
for listing as threatened or endangered. By considering these species early in your planning 

process you may be able to avoid the problems that could develop if one of these candidates 
was listed before the end of your project.

Species of Concern

The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern. 
However, various other agencies and organizations maintain lists of at-risk species. These 
lists provide essential information for land management planning and conservation efforts. 
More info

Wetlands

If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined 
by section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you 
will need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland 
habitats require site specific mitigation and monitoring. For questions regarding wetlands, 
please contact Mark Littlefield of this office at (916) 414-6520.

Updates

Our database is constantly updated as species are proposed, listed and delisted. If you 
address proposed and candidate species in your planning, this should not be a problem. 
However, we recommend that you get an updated list every 90 days. That would be 
February 02, 2015. 
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Attachment 3 
Plant Species Observed at the  

Proposed Well Sites 



BIOLOGICAL RECONNAISSANCE SURVEY FOR THE GLENN-COLUSA IRRIGATION DISTRICT WELL PROGRAM 

WBG111314045038RDD A3-1 

TABLE 3‐1 
Plant Species Observed at the Proposed Well Sites 
Biological Reconnaissance Survey for the Glenn‐Colusa Irrigation District Well Program  

Scientific Name   Common Name   Growth Habitat   Indicator Status a 

Asteraceae 

Centaurea solstitialis  yellow star-thistle Herb NL 

Lactuca serriola   prickly lettuce Herb FAC 

Silybum marianum   milk thistle Herb NL 

Brassicaceae     

Brassica nigra   black mustard Herb NL 

Lepidium latifolium  perennial pepperweed Herb FAC 

Geraniaceae     

Erodium botrys  broadleaf filaree Herb NL 

Erodium cicutarium  redstem filaree Herb NL 

Malvaceae     

Malvaceae sp  globe mallow Herb NL 

Myrsinaceae     

Anagallis arvensis  scarlet pimpernel Herb FAC 

Poaceae     

Avena fatua  wild oat Herb NL 

Bromus diandrus  ripgut brome Herb NL 

Bromus hordeaceus  soft chess Herb FACU 

Hordeum murinum ssp. 
glaucum 

foxtail Herb FACU 

Sporobolus airoides  Alkali-sacaton Herb FAC 

Vulpia myuros  rat-tail fescue Herb NL 

Polygonaceae       

Polygonum aviculare  Common knotgrass Herb FACW 

Notes: 
a Indicator Status from the Arid West 2012 Final Regional Wetland Plant List (Lichvar, R.W. 2012. The National Wetland 
Plant List. ERDC/CRREL TR‐12‐11. Hanover, NH: U.S. Army Corps of Engineers, Cold Regions Research and Engineering 
Laboratory) 

FAC = Facultative species; estimated probability of 33 to 67 percent chance of occurring in wetlands. Species not 
considered to be typically adapted for life in anaerobic soil conditions. 

FACU = Facultative Upland species; usually occur in non‐wetlands (estimated probability 67% ‐ 99%) but occasionally found 
in wetlands (estimated probability 1% ‐ 33%). 

FACW = Facultative Wetland species; usually occurs in wetlands (67% ‐ 99%), but occasionally found in non‐wetlands. 

NL = Not Listed on the Wetland Plant List. 

UPL = Obligate Upland species; estimated probability of less than 1 percent chance of occurring in wetlands. 
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TABLE B-1 
Plant Species and Habitat Types of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix B 

Scientific Name Common Name 

Statusa 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impacts in the 

Five New Well Locations  Potential Impacts within the Project Area Federal State 
CNPS Rank/  
Threat Rank 

PLANTS 

Astragalus tener var. ferrisiae Ferris’ milk-vetch   1B.1 Meadows and seeps (vernally mesic) and valley and foothill 
grasslands (subalkaline flats). Elevation range of 16–246 feet. 
Blooms April–May. 

Low. Marginally suitable habitat for this species is 
present. Nearest occurrence is more than 10 miles 
northwest (last survey date was 2002). 

Low. Due to long-term drought. Groundwater 
drawdown would not have long-term impacts on 
species. Seeds would persist in soil until environmental 
conditions allow germination. Presumed extirpated, last 
observed in 1922 in the region. 

Atriplex depressa Brittlescale   1B.2 Alkaline clay soils in chenopod scrub, meadows and seeps, 
playas, valley and foothill grasslands, and vernal pools. Elevation 
range of 3–1,050 feet. Blooms May–October 

Low. Marginally suitable habitat for this species is 
present. Nearest occurrence is approximately 
5 miles southwest, near Willows (last survey date 
was 1920). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. 

Atriplex joaquinana San Joaquin spearscale   1B.2 Alkaline soils in chenopod scrub, meadows and seeps, playas, and 
valley and foothill grasslands, seasonal alkali wetlands or alkali 
sink scrub with Distichlis spicata and Frankenia sp. Elevation 
range of 3–2,740 feet. Blooms April–October. 

Low. Marginally suitable habitat for this species is 
present. Nearest occurrence is approximately 
5 miles southwest, near Willows (last observation 
date was 1899). 

Low. Due to long-term drought. Groundwater 
drawdown would not have long-term impacts on 
species. Seeds would persist in soil until environmental 
conditions allow germination. 

Brasenia schreberi Watershield   2B.3 Freshwater marshes and swamps. Elevation range of 98–7,218 
feet. June–September. 

Very low. No suitable habitat.  Low. Aquatic resources affected by long-term drought 
or surface drawdown might preclude species from 
persisting until normal aquatic regimes returns. Species 
has not been recorded within the project area. 

California macrophylla Round-leaved filaree   1B.1 Valley and foothill grasslands and cismontane woodlands with 
clay soils. Elevation range of 50–3,937 feet. Annual herb that 
blooms March–May. 

Moderate. Suitable habitat is present. Low. Due to long-term drought. Groundwater 
drawdown would not have long-term impacts on 
species. Seeds would persist in soil until environmental 
conditions allow germination. 

Castilleja rubicundula var. rubicundula Pink creamsacs   1B.2 Serpentine soils in chaparral, cismontane woodland, meadows 
and seeps, and valley and foothill grasslands Elevation range of 
66–2,986 feet. Blooms April–June. 

Low. Marginally suitable habitat is present; 
however, no serpentine soils are present. Nearest 
occurrence is more than 10 miles northwest (last 
survey date was 1986). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. Last observed in 1914. 

Chamaesyce hooveri Hoover’s spurge T  1B.2 Vernal pools on volcanic mudflow or clay substrate. Elevation 
range of 82–820 feet. Blooms July–October.  

Highly unlikely. No suitable habitat is present. Low. Suitable habitat does not occur in the project area. 

Chamaesyce ocellata ssp. rattanii Stony Creek spurge   1B.2 Chaparral, valley and foothill grasslands in sandy or rocky soils. 
Elevation range of 278–2,625 feet. Blooms May–October. 

Low. Marginally suitable habitat is present; 
however, no serpentine soils are present. Project 
area is more than 100 feet below the elevation 
range of species.  

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. 

Fritillaria pluriflora Adobe lily   1B.2 Chaparral, cismontane woodland, and valley and foothill 
grasslands. Usually on clay soils; sometimes serpentine soil. 
Elevation range of 196–2,313 feet February–April. 

Low. Marginally suitable habitat is present; 
however, minimal clay and serpentine soils are 
present. Nearest occurrence is more than 10 miles 
northeast (last survey date was 1929). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds and bulbs 
would persist in soil until environmental conditions 
allow germination. 

Hibiscus lasiocarpos var. occidentalis Wooly rose-mallow   1B.2 Often in riprap on sides of levees and marshes and swamps 
(freshwater). Elevation range of 197–394 feet. Blooms June–
September. 

Highly unlikely. Suitable habitat not present.  Low. Species occurrences along the Sacramento River 
near Golden State Island and Phelan Island. Species is 
also found throughout the greater area in similar 
backwater, sloughs and streams habitats mentioned 

WBG121814151942RDD PAGE 1 OF 3 



 

TABLE B-1 
Plant Species and Habitat Types of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix B 

Scientific Name Common Name 

Statusa 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impacts in the 

Five New Well Locations  Potential Impacts within the Project Area Federal State 
CNPS Rank/  
Threat Rank 

above. Species should not be affected in this area by 
drawdown activities.  

Limnanthes floccose ssp. californica Butte County meadowfoam E E 1B.1 Valley and foothill grasslands (mesic) and vernal pools. Elevation 
range of 151–3,051 feet. Blooms June–September. 

Low. Marginally suitable habitat is present. 
Nearest occurrence is more than 10 miles 
northeast (last survey date was 2010). 

Low. Suitable habitat does not occur in the project area. 

Navarretia leucocephala ssp. bakeri Baker’s navarretia   1B.1 Cismontane woodlands, lower montane coniferous forests, 
meadows and seeps, wetlands, valley and foothill grasslands, 
vernal pools, and swales (adobe or alkaline soils). Elevation range 
of 151–3,051 feet. Blooms June–September. 

Low. Marginally suitable habitat is present. 
Nearest occurrence is more than 10 miles 
northwest (last survey date was 1955). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. 

Orcuttia tenuis Slender Orcutt grass T E 1B.1 Vernal pools (often gravelly). Elevation range of 115–5,774 feet. 
Blooms May–October. 

Highly unlikely. No suitable habitat is present. Low. Suitable habitat does not occur in the project area. 

Paronychia ahartii Ahart’s paronychia   1B.1 Cismontane woodlands, valley and foothill grasslands, vernal 
pools, and wetlands; stony, nearly barren clay of swales and 
higher ground around vernal pools. Elevation range of 98–1,673 
feet. Blooms February–June 

Low. Marginally suitable habitat is present. 
Nearest occurrence is more than 10 miles 
northwest (last survey date was 1955). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. 

Tropidocarpum capparideum Caper-fruited tropidocarpum   1B.1 Valley and foothill grasslands, and alkaline hills. Elevation range 
of 3–1,493 feet. Blooms March–April. 

Low. Marginally suitable habitat is present. 
Nearest occurrence is approximately 8 miles 
southwest (last survey date was 1940). 

Low. Due to drought. Groundwater drawdown would 
not have long-term impacts on species. Seeds would 
persist in soil until environmental conditions allow 
germination. 

Tuctoria greenei Greene’s tuctoria E R 1B.1 Vernal pools. Elevation range of 98–3,510 feet. Blooms May–
September. 

Highly unlikely. No suitable habitat is present. Low. Suitable habitat does not occur in the project area. 

Wolffia brasiliensis Brazilian watermeal   2B.3 Obligate aquatic species found in marshes and swamps. Elevation 
range of 66–328 feet. Blooms April–December. 

None. No suitable habitat is present.  Low. NDDB reports two occurrences in project area: in a 
slough near SR 45 and Ord Ferry Road and near the 
Sacramento River, and along Sacramento River just 
north of the confluence of Big Chico River.  

Hydrology near Sacramento River will not be 
significantly impacted and no impacts to this species are 
anticipated 

HABITATS AND NATURAL COMMUNITIES 

Coastal and Valley Freshwater Marsh Occasional along the coast and in coastal valleys near river 
mouths and around the margins of lakes and springs. Most 
extensive in the upper portion of the Sacramento-San Joaquin 
River Delta. Common in the Sacramento and San Joaquin Valleys 
in river oxbows and other areas on the floodplain. 

Does not occur within or adjacent to the new well 
locations. 

Mapped along the Sacramento River corridor. Would 
not be affected by the project. 

Great Valley Cottonwood Riparian Forest Scattered, isolated remnants within the Central Valley. Near 
perennial or nearly perennial streams that provide subsurface 
irrigation even when the channel is dry. Dense forests dominated 
by Populus fremontii and Salix goodingii. 

Does not occur within or adjacent to the new well 
locations. 

Mapped along the Sacramento River and lower end of 
Big Chico Creek corridor. Habitat would not be affected 
by drought or drawdown activity. 
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TABLE B-1 
Plant Species and Habitat Types of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix B 

Scientific Name Common Name 

Statusa 

Habitat Requirements/Bloom Period 
Potential for Occurrence and Impacts in the 

Five New Well Locations  Potential Impacts within the Project Area Federal State 
CNPS Rank/  
Threat Rank 

Great Valley Mixed Riparian Forest Floodplains of low-gradient, depositional streams in the Great 
Valley, usually below about 500 feet. Sites where there is 
overbank flooding. Tall forest canopy is usually moderately to 
densely stocked with several species including Acer negundo var. 
californica and Juglans hindsii. 

Does not occur within or adjacent to the new well 
locations.  

Mapped along the Sacramento River corridor. Mixed 
riparian occurs in narrow bands along Big Chico, Little 
Chico, and Stony Creeks. Low to moderate potential loss 
of some trees (week and young) due to prolonged 
drought and lowered groundwater table. Regeneration 
would occur when normal aquatic regimes return.  

Great Valley, Valley Oak Riparian Forest Restricted to the highest parts of floodplains, most distant from 
or higher above active river channels, less subject to physical 
disturbance from flooding. Medium to tall (rarely to 100 feet) 
broadleaf, closed-canopy, riparian forest dominated by Quercus 
lobata. 

Does not occur within or adjacent to the new well 
locations. 

Mapped along the Sacramento River corridor and along 
Little Chico Creek. It is highly unlikely there would be 
impacts associated with the project. 

Great Valley Willow Scrub Along all major rivers and most smaller streams throughout the 
Great Valley, usually below 1,000 feet. An open/dense, shrubby 
streamside thicket dominated by any of several Salix species. 

Does not occur within or adjacent to the new well 
locations. 

Mapped along the Sacramento River, the lower end of 
Big Chico Creek, and segments of Little Chico Creek 
corridor. Would not be affected by the project. 

Northern Hardpan Vernal Pool Vernal pools formed on old, very acidic, soils, with mounds 
intervening between localized depressions. Primarily on old 
alluvial terraces on the east side of the Central Valley. 

No vernal pool habitat is in or adjacent to the new 
well locations. Nearest occurrence is more than 14 
miles northeast.  

Vernal pool critical habitat mapped east of Chico would 
not be affected by the project. 

a Status: 

Federal or state designation: 

C = Candidate 

E = Endangered 

T = Threatened 

CNPS California Rare Plant Rank (CRPR): 

1A = Presumed extinct in California 

1B = Rare, threatened, or endangered in California and elsewhere 

2B = Rare, threatened, or endangered in California, but more common elsewhere 

CRPR Threat Rank: 

0.1 = Seriously threatened in California (more than 80% of occurrences threatened / high degree and immediacy of threat) 

0.2 = Fairly threatened in California (20 to 80% occurrences threatened / moderate degree and immediacy of threat) 

0.3 = Not very threatened in California (less than 20% of occurrences threatened / low degree and immediacy of threat or no current threats known 

Sources: 

CDFW (2015) 

CNPS (2015) 

USFWS (2015) 
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TABLE B-2 
Wildlife Species and Habitats of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 

Scientific Name Common Name 

Statusa 

Habitat Requirements 
Potential for Occurrence and Impacts in the 

Five New Well Locations Potential Impacts within the project area Federal State CDFW 

INVERTEBRATES 

Branchinecta conservatio Conservancy fairy shrimp E   Large, generally playa-like vernal pools with highly turbid 
water. 

Highly unlikely. No suitable habitat for this species is present in or 
near the new well locations.  

Low. Vernal pools do not occur in the project 
area. 

Branchinecta lynchi Vernal pool fairy shrimp and 
its critical habitat 

T   Vernal pools (seasonal wetlands). Highly unlikely. No suitable habitat for this species is present in or 
near the new well locations. 

Designated critical habitat does not intersect construction areas 
along the GCID Main Canal.  

Low. Vernal pools do not occur in the project 
area  

Designated critical habitat does not intersect the 
project area.  

Lepidurus packardi Vernal pool tadpole shrimp E   Vernal pools and swales in the Sacramento Valley and 
San Joaquin Valley containing clear to highly turbid 
water. Common in grass-bottomed swales of unplowed 
grasslands. Some inhabit mud-bottomed and highly 
turbid pools. 

Highly unlikely. No suitable habitat for this species is present in or 
near the new well locations. 

Low. Vernal pools do not occur in the project 
area. However this species is found in shallow 
depressions (non- vernal pool environments). 
Drought and groundwater drawdown would not 
have long-term impacts on species. Cysts would 
persist in soil until environmental conditions 
allow for hatching.  

Desmocerus californicus dimorphus Valley elderberry longhorn 
beetle 

T   Blue elderberry (Sambucus mexicana).  None. There are no elderberry shrubs at the new well locations; 
therefore, there is no suitable habitat present.  

Low. Potential impacts could occur to the host 
plant due to prolonged drought and 
groundwater drawdown. Long-term impacts are 
not expected. 

FISH 

Acipenser medirostris Green sturgeon T  SSC Anadromous; in the Sacramento River main stem, but 
not known from any of the other drainages in the 
project area. 

None. No suitable habitat at or near the well locations. None. Occur in the Sacramento River but would 
not be affected by the proposed project. 

Hypomesus transpacificus Delta smelt T E  Sacramento-San Joaquin Delta; seasonally in Suisun Bay, 
Carquinez Strait, and San Pablo Bay. Seldom in salinities 
exceeding 10 ppt; most often at salinities less than 2 ppt. 

None. Occur in the lower Sacramento River to Knights Landing and 
Yolo County. 

None. Occur in the lower Sacramento River to 
Knights Landing and Yolo County. 

Oncorhynchus mykiss irideus Steelhead, Central Valley DPS, 
and its critical habitat 

T   Spawns in small Central Valley streams and tributaries 
with cold, clean water flowing over gravel bottoms and 
deep pools. 

None. No suitable habitat in or near the new well locations.  Occur in Big Chico Creek and the Sacramento 
River main stem. Not known to currently occur 
in other drainages in the proposed project area. 

Critical habitat designated in the Sacramento 
River main stem, Big Chico Creek, Little Chico 
Creek, and Stony Creek. Would not be affected 
by the project. 

Oncorhynchus tshawytscha Chinook salmon, Central 
Valley spring-run ESU, and its 
critical habitat 

T   Spawns in small Central Valley streams and tributaries 
with cold, clean water flowing over gravel bottoms and 
deep pools. 

None. No suitable habitat in or near the new well locations.  Occurs in Big Chico Creek and the Sacramento 
River main stem. Not known to currently occur 
in other drainages of the project area. 

Critical habitat designated in the Sacramento 
River main stem, Big Chico Creek, and Stony 
Creek. Would not be affected by the proposed 
project. 
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TABLE B-2 
Wildlife Species and Habitats of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 

 

Scientific Name Common Name 

Statusa 

Habitat Requirements 
Potential for Occurrence and Impacts in the 

Five New Well Locations Potential Impacts within the project area Federal State CDFW 

Oncorhynchus tshawytscha Chinook salmon, Sacramento 
River winter-run ESU, and its 
critical habitat 

E   Sacramento River main stem. Spawns in swift, 
moderately shallow riffles or in areas along fast-moving 
banks with plentiful gravelly substrate. The gravel needs 
to be clean, loose, and stable for the duration of the 
larval stage. 

None. No suitable habitat in or near the new well locations.  Occurs in the Sacramento River main stem. 
Would not be affected by the proposed project. 

Critical habitat designated in the Sacramento 
River main stem. Would not be affected by the 
proposed project. 

Emys marmorata Western pond turtle   SSC Habitat generalist, occurring in a wide variety of aquatic 
habitats with still or slow-moving water up to about 
6,000 feet. Prefer habitats with large areas for cover 
(e.g., logs, algae, and vegetation) and basking sites (e.g., 
boulders or other substrates). 

Highly unlikely. Marginally suitable aquatic habitat for this species 
is present; very limited cover and basking sites are available. 

Low. Potential impacts on aquatic resources due 
to prolonged drought. Groundwater drawdown 
not likely to adversely affect species. 

Rana draytonii California red-legged frog T  SSC Humid forests, woodlands, grasslands, and stream sides 
with plant cover. Most common in lowlands or foothills. 
Frequently in woods adjacent to streams. Breeding 
habitat is in permanent water sources (e.g., lakes, 
ponds, reservoirs, slow streams, marshes, bogs, and 
swamps), typically without predatory fish. Requires 
adequate hibernacula, such as small mammal burrows 
and moist leaf litter. From sea level to 8,000 feet. 

Highly unlikely. No suitable habitat is present. Low. Extirpated from the Central Valley floor.  

Spea hammondii Western spadefoot   SSC Prefers open areas with sandy or gravelly soils, in a 
variety of habitats including mixed woodlands, 
grasslands, coastal sage scrub, chaparral, sandy washes, 
lowlands, river floodplains, alluvial fans, playas, alkali 
flats, foothills, and mountains. Rain pools that do not 
contain bullfrogs, fish, or crayfish are necessary for 
breeding. 

Highly unlikely. No suitable aquatic habitat is present in or near 
the new well locations. 

Low. Potential impacts on aquatic resources due 
to prolonged drought. Impacts on this species 
would not occur from groundwater drawdown, 
but could be affected by long term drought 
conditions. 

Thamnophis gigas Giant garter snake T T  Highly aquatic; primarily in marshes, sloughs, drainage 
canals, and irrigation ditches, especially around rice 
fields, and occasionally in slow-moving creeks. Prefers 
locations with vegetation close to the water for basking. 
From sea level to 400 feet. 

Low. Well sites located in disturbed upland areas near GCID Main 
Canal. 

Low. Potential impacts on aquatic resources due 
to prolonged drought. Impacts on this species 
would not occur from groundwater drawdown, 
but could be affected by long term drought 
conditions. 

BIRDS 

Agelaius tricolor Tricolored blackbird  E SSC Highly colonial species, most numerous in Central Valley 
wetlands, including freshwater marshes and swamps. 
Requires open water, protected nesting substrate, and 
foraging areas with abundant insect prey. 

Highly unlikely. Nesting habitat is not present in or near the new 
well locations; wetland vegetation is very limited. Nearest CNDDB 
documented occurrence is more than 10 miles southeast (last 
survey was in 1986). 

Low. Potential impacts on aquatic resources due 
to prolonged drought. Impacts on this species is 
not expected to occur from groundwater 
drawdown, but could be effected by long term 
drought conditions.  

Athene cunicularia Burrowing owl   SSC Open, dry, annual or perennial grasslands, deserts, and 
scrublands characterized by low-growing vegetation. 
Subterranean nester; depends on burrowing mammals. 

Moderate. Moderately suitable nesting habitat is sporadically 
present adjacent to the project area. Ground squirrels are fairly 
abundant; however, most of the areas are actively farmed and 
there is no open grassland.  

Highly unlikely. Impacts on this species is not 
expected by groundwater drawdown. Potential 
shift in species distribution could occur due to 
long term drought conditions.  
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Wildlife Species and Habitats of Management Concern Identified from CNDDB, USFWS, and CNPS Records Searches 
Environmental Impact Report for the Glenn-Colusa Irrigation District Groundwater Supplemental Supply Project 
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Potential for Occurrence and Impacts in the 

Five New Well Locations Potential Impacts within the project area Federal State CDFW 

Buteo swainsoni Swainson’s hawk  T  Suitable nesting habitat includes trees within mature 
riparian forests, lone trees, and oak groves, and mature 
roadside trees. Requires adjacent suitable foraging areas 
such as grasslands, or alfalfa or grain fields that support 
rodent populations. 

Moderate. Suitable nesting and forage habitat within 0.5 mile of 
proposed Well No. P1, P2. 

Highly unlikely. Groundwater drawdown should 
not limit foraging or nest site locations for this 
species. 

Coccyzus americanus occidentalis Western yellow-billed cuckoo 
and its proposed critical 
habitat 

T E  Riparian woodlands composed of dense cottonwoods 
and willows. 

Highly unlikely. No suitable nesting habitat or foraging habitat is 
in the immediate vicinity of the proposed new well locations. 

Highly unlikely to Low. Groundwater drawdown 
should not alter/degrade riparian communities 
to a significant level to impact nesting success. 
Proposed critical habitat occurs along the 
Sacramento River. No project impacts on critical 
habitat. 

Riparia Bank swallow  T  Generally bound to the river with eroding banks that it 
uses for nesting. Colony nester. 

Highly unlikely. No suitable nesting or foraging habitat is in the 
immediate vicinity of the proposed new well locations. 

Highly unlikely. Groundwater drawdown would 
not impact nesting locations for this species. 

Eumops perotis califorrnicus Western mastiff bat   SSC Desert scrub to conifer and deciduous woodlands, 
coastal scrub, perennial grasslands, and urban areas. 
Forages in open areas. Roosts in rock slabs, vertical cliffs, 
and narrow crevices; also uses buildings, bridges, and 
caves. 

Very low. Roosting habitat is not present within or adjacent to the 
proposed new well locations. 

Highly unlikely. Groundwater drawdown would 
not impact roosting locations for this species. 

Lasiurus blossevillii Western red bat   SSC Solitary; roosts primarily in trees, 2 to 40 feet above the 
ground, from sea level up through mixed conifer forests. 
Prefers habitat edges and mosaics with trees that are 
protected from above and open below with areas for 
foraging. Roost in tree foliage. 

Very low. Roosting habitat is not present within or adjacent to the 
proposed new well locations. Nearest CNDDB-documented 
occurrence is 10.8 miles away. 

Highly unlikely. Groundwater drawdown would 
not impact roosting locations for this species. 

Taxidea taxus American badger   SSC Most abundant in dry, open stages of moist shrub, 
forest, and herbaceous habitats with friable soils. Needs 
sufficient food, friable soils and open, uncultivated 
ground. Preys on burrowing rodents. Digs burrows. 

Very low. Marginally suitable habitat is present. Ground squirrels 
are fairly abundant; however, most of the areas are actively 
cultivated. 

Highly unlikely. Groundwater drawdown would 
not impact this species if present. 

a Status: 
C = Candidate 
E = Endangered 
SSC = Species of Special Concern 
T = Threatened 

Notes: 
ESU = Evolutionarily Significant Unit 

DPS = Distinct Population Segment 

ppt = parts per trillion 

Sources: 
University of Michigan (2015)  

CDFW (2015) 

Stebbins (2003) 

USFWS (2015)  
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Appendix C 
Construction Emission Summary 



APPENDIX C‐1

Emission Summary and CalEEMod Outputs for Construction

Environmental Impact Report for the Glenn‐Colusa Irrigation District Groundwater Supplemental Supply Project, Appendix C

Summary of Construction Emissions ‐ Maximum Daily Emissions

Construction Year ROG Nox CO SO2 PM10 PM2.5

lb/day lb/day lb/day lb/day lb/day lb/day

Construction Emissions 2015 3.26 39.18 26.19 0.05 2.27 1.61

Summary of Construction Emissions ‐ Total Construction Emissions for 5 New Wells

Construction Phase Construction Year ROG Nox CO SO2 PM10 PM2.5 CO2e

ton ton ton ton ton ton metric ton

Total emissions per well 2015 0.033 0.404 0.260 0.001 0.022 0.016 48.361

Total emissions for 5 wells 2015 0.17 2.02 1.30 0.00 0.11 0.08 241.81

Note:

Total Construction Emissions are for 5 wells that will be constructed between June 2015 to December 2015.

Summary of Operational Emissions ‐ GHG from Electricity Use 7,997,280 KWH/year

CO2 CH4 N2O

lb/MWH lb/MWH lb/MWH

610.82 0.02849 0.00603

Global Warming Potential 1 25 298

Notes:

GHG emission factors were EPA eGRID 9th edition Version 1.0 Year 2010 GHG Annual Output Emission Rates, February, 2014.

The total KWH usage per year for was based on pumps operating for 8 1/2 months per year. 

2224.89

Emission Factor

Note: 

Emissions represent the worst‐case daily emissions for a new well construction. Because the wells will be constructed consecutively, 

there will be no overlapping emissions form constructing different wells. 

ton/year

2452.48

CO2e

metric ton/year

Emissions
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Project Characteristics - 

Land Use - project specific

Construction Phase - project specific

Off-road Equipment - project specific

Off-road Equipment - project specific

Grading - 

Glenn County, Annual

GCID per well construction emissions

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 0.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Rural

3

Wind Speed (m/s) Precipitation Freq (Days)2.2 61

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company

2015Operational Year

CO2 Intensity 
(lb/MWhr)

0 0CH4 Intensity 
(lb/MWhr)

0N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 14.00

tblConstructionPhase NumDaysWeek 5.00 7.00

tblConstructionPhase NumDaysWeek 5.00 7.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Well construction

tblOffRoadEquipment PhaseName Well construction

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2015

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblTripsAndVMT HaulingTripLength 20.00 30.00

tblTripsAndVMT HaulingTripLength 20.00 30.00

tblTripsAndVMT HaulingTripNumber 0.00 79.00

tblTripsAndVMT HaulingTripNumber 0.00 7.00

tblTripsAndVMT VendorTripLength 6.60 200.00

tblTripsAndVMT VendorTripLength 6.60 200.00

tblTripsAndVMT VendorTripNumber 0.00 1.00

tblTripsAndVMT VendorVehicleClass HDT_Mix EMFAC_Mix

tblTripsAndVMT WorkerTripLength 16.80 30.00

tblTripsAndVMT WorkerTripLength 16.80 30.00

tblTripsAndVMT WorkerTripNumber 0.00 19.00

tblTripsAndVMT WorkerTripNumber 8.00 16.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2015 0.0331 0.4038 0.2600 5.2000e-
004

6.3100e-
003

0.0160 0.0223 1.6900e-
003

0.0147 0.0164 0.0000 48.1150 0.0117 0.0000 48.3613

Total 0.0331 0.4038 0.2600 5.2000e-
004

6.3100e-
003

0.0160 0.0223 1.6900e-
003

0.0147 0.0164 0.0000 48.1150 0.0117 0.0000 48.3613

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2015 0.0331 0.4038 0.2600 5.2000e-
004

6.3100e-
003

0.0160 0.0223 1.6900e-
003

0.0147 0.0164 0.0000 48.1150 0.0117 0.0000 48.3612

Total 0.0331 0.4038 0.2600 5.2000e-
004

6.3100e-
003

0.0160 0.0223 1.6900e-
003

0.0147 0.0164 0.0000 48.1150 0.0117 0.0000 48.3612

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 1/21/2015 10:51 PMPage 4 of 19



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Waste 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Well construction Building Construction 6/1/2015 6/14/2015 7 14

2 piping and structures Trenching 6/15/2015 6/21/2015 7 7

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2013.2.2 Date: 1/21/2015 10:51 PMPage 5 of 19



3.1 Mitigation Measures Construction

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Well construction Bore/Drill Rigs 1 24.00 205 0.50

Well construction Rubber Tired Dozers 1 8.00 255 0.40

Well construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

piping and structures Bore/Drill Rigs 1 24.00 205 0.50

piping and structures Rubber Tired Dozers 1 8.00 255 0.40

piping and structures Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Well construction 3 19.00 1.00 79.00 30.00 200.00 30.00 LD_Mix EMFAC_Mix HHDT

piping and structures 3 16.00 0.00 7.00 30.00 200.00 30.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Well construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0195 0.2509 0.1386 2.7000e-
004

0.0104 0.0104 9.5300e-
003

9.5300e-
003

0.0000 25.4544 7.6000e-
003

0.0000 25.6140

Total 0.0195 0.2509 0.1386 2.7000e-
004

0.0104 0.0104 9.5300e-
003

9.5300e-
003

0.0000 25.4544 7.6000e-
003

0.0000 25.6140

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.5200e-
003

0.0181 0.0144 4.0000e-
005

1.0000e-
003

2.9000e-
004

1.3000e-
003

2.8000e-
004

2.7000e-
004

5.5000e-
004

0.0000 4.0794 3.0000e-
005

0.0000 4.0801

Vendor 4.8000e-
004

4.6400e-
003

7.7200e-
003

2.0000e-
005

1.0600e-
003

7.0000e-
005

1.1300e-
003

2.9000e-
004

6.0000e-
005

3.5000e-
004

0.0000 1.6688 6.0000e-
005

0.0000 1.6701

Worker 1.2000e-
003

2.1700e-
003

0.0203 4.0000e-
005

2.9200e-
003

2.0000e-
005

2.9500e-
003

7.8000e-
004

2.0000e-
005

8.0000e-
004

0.0000 2.6908 1.6000e-
004

0.0000 2.6942

Total 3.2000e-
003

0.0249 0.0424 1.0000e-
004

4.9800e-
003

3.8000e-
004

5.3800e-
003

1.3500e-
003

3.5000e-
004

1.7000e-
003

0.0000 8.4390 2.5000e-
004

0.0000 8.4444

Unmitigated Construction Off-Site
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3.2 Well construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0195 0.2509 0.1386 2.7000e-
004

0.0104 0.0104 9.5300e-
003

9.5300e-
003

0.0000 25.4544 7.6000e-
003

0.0000 25.6140

Total 0.0195 0.2509 0.1386 2.7000e-
004

0.0104 0.0104 9.5300e-
003

9.5300e-
003

0.0000 25.4544 7.6000e-
003

0.0000 25.6140

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.5200e-
003

0.0181 0.0144 4.0000e-
005

1.0000e-
003

2.9000e-
004

1.3000e-
003

2.8000e-
004

2.7000e-
004

5.5000e-
004

0.0000 4.0794 3.0000e-
005

0.0000 4.0801

Vendor 4.8000e-
004

4.6400e-
003

7.7200e-
003

2.0000e-
005

1.0600e-
003

7.0000e-
005

1.1300e-
003

2.9000e-
004

6.0000e-
005

3.5000e-
004

0.0000 1.6688 6.0000e-
005

0.0000 1.6701

Worker 1.2000e-
003

2.1700e-
003

0.0203 4.0000e-
005

2.9200e-
003

2.0000e-
005

2.9500e-
003

7.8000e-
004

2.0000e-
005

8.0000e-
004

0.0000 2.6908 1.6000e-
004

0.0000 2.6942

Total 3.2000e-
003

0.0249 0.0424 1.0000e-
004

4.9800e-
003

3.8000e-
004

5.3800e-
003

1.3500e-
003

3.5000e-
004

1.7000e-
003

0.0000 8.4390 2.5000e-
004

0.0000 8.4444

Mitigated Construction Off-Site
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3.3 piping and structures - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 9.7700e-
003

0.1255 0.0693 1.3000e-
004

5.1800e-
003

5.1800e-
003

4.7600e-
003

4.7600e-
003

0.0000 12.7272 3.8000e-
003

0.0000 12.8070

Total 9.7700e-
003

0.1255 0.0693 1.3000e-
004

5.1800e-
003

5.1800e-
003

4.7600e-
003

4.7600e-
003

0.0000 12.7272 3.8000e-
003

0.0000 12.8070

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.3000e-
004

1.6000e-
003

1.2700e-
003

0.0000 9.0000e-
005

3.0000e-
005

1.1000e-
004

2.0000e-
005

2.0000e-
005

5.0000e-
005

0.0000 0.3615 0.0000 0.0000 0.3615

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.0000e-
004

9.2000e-
004

8.5400e-
003

1.0000e-
005

1.2300e-
003

1.0000e-
005

1.2400e-
003

3.3000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.1330 7.0000e-
005

0.0000 1.1344

Total 6.3000e-
004

2.5200e-
003

9.8100e-
003

1.0000e-
005

1.3200e-
003

4.0000e-
005

1.3500e-
003

3.5000e-
004

3.0000e-
005

3.9000e-
004

0.0000 1.4944 7.0000e-
005

0.0000 1.4959

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.3 piping and structures - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 9.7700e-
003

0.1255 0.0693 1.3000e-
004

5.1800e-
003

5.1800e-
003

4.7600e-
003

4.7600e-
003

0.0000 12.7272 3.8000e-
003

0.0000 12.8070

Total 9.7700e-
003

0.1255 0.0693 1.3000e-
004

5.1800e-
003

5.1800e-
003

4.7600e-
003

4.7600e-
003

0.0000 12.7272 3.8000e-
003

0.0000 12.8070

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.3000e-
004

1.6000e-
003

1.2700e-
003

0.0000 9.0000e-
005

3.0000e-
005

1.1000e-
004

2.0000e-
005

2.0000e-
005

5.0000e-
005

0.0000 0.3615 0.0000 0.0000 0.3615

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.0000e-
004

9.2000e-
004

8.5400e-
003

1.0000e-
005

1.2300e-
003

1.0000e-
005

1.2400e-
003

3.3000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.1330 7.0000e-
005

0.0000 1.1344

Total 6.3000e-
004

2.5200e-
003

9.8100e-
003

1.0000e-
005

1.3200e-
003

4.0000e-
005

1.3500e-
003

3.5000e-
004

3.0000e-
005

3.9000e-
004

0.0000 1.4944 7.0000e-
005

0.0000 1.4959

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Industrial 14.70 6.60 6.60 0.00 0.00 0.00 0 0 0

5.0 Energy Detail4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.355139 0.043168 0.183149 0.160394 0.086453 0.010507 0.023108 0.128434 0.000844 0.000834 0.004830 0.001088 0.002052

Historical Energy Use: N
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N

CalEEMod Version: CalEEMod.2013.2.2 Date: 1/21/2015 10:51 PMPage 12 of 19



5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

User Defined 
Industrial

0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.0000 0.0000 0.0000 0.0000

 Unmitigated 0.0000 0.0000 0.0000 0.0000

Category/Year

CalEEMod Version: CalEEMod.2013.2.2 Date: 1/21/2015 10:51 PMPage 17 of 19



8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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10.0 Vegetation
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Project Characteristics - 

Land Use - project specific

Construction Phase - project specific

Off-road Equipment - project specific

Off-road Equipment - project specific

Grading - 

Glenn County, Summer

GCID per well construction emissions

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

User Defined Industrial 0.00 User Defined Unit 1.00 0.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Rural

3

Wind Speed (m/s) Precipitation Freq (Days)2.2 61

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company

2015Operational Year

CO2 Intensity 
(lb/MWhr)

0 0CH4 Intensity 
(lb/MWhr)

0N2O Intensity 
(lb/MWhr)
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 100.00 14.00

tblConstructionPhase NumDaysWeek 5.00 7.00

tblConstructionPhase NumDaysWeek 5.00 7.00

tblLandUse LotAcreage 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Well construction

tblOffRoadEquipment PhaseName Well construction

tblOffRoadEquipment UsageHours 6.00 8.00

tblProjectCharacteristics OperationalYear 2014 2015

tblProjectCharacteristics UrbanizationLevel Urban Rural

tblTripsAndVMT HaulingTripLength 20.00 30.00

tblTripsAndVMT HaulingTripLength 20.00 30.00

tblTripsAndVMT HaulingTripNumber 0.00 79.00

tblTripsAndVMT HaulingTripNumber 0.00 7.00

tblTripsAndVMT VendorTripLength 6.60 200.00

tblTripsAndVMT VendorTripLength 6.60 200.00

tblTripsAndVMT VendorTripNumber 0.00 1.00

tblTripsAndVMT VendorVehicleClass HDT_Mix EMFAC_Mix

tblTripsAndVMT WorkerTripLength 16.80 30.00

tblTripsAndVMT WorkerTripLength 16.80 30.00

tblTripsAndVMT WorkerTripNumber 0.00 19.00

tblTripsAndVMT WorkerTripNumber 8.00 16.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 3.2575 39.1838 26.1907 0.0531 0.7383 1.5349 2.2732 0.1976 1.4120 1.6096 0.0000 5,395.242
9

1.2369 0.0000 5,421.218
4

Total 3.2575 39.1838 26.1907 0.0531 0.7383 1.5349 2.2732 0.1976 1.4120 1.6096 0.0000 5,395.242
9

1.2369 0.0000 5,421.218
4

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2015 3.2575 39.1838 26.1907 0.0531 0.7383 1.5349 2.2732 0.1976 1.4120 1.6096 0.0000 5,395.242
9

1.2369 0.0000 5,421.218
3

Total 3.2575 39.1838 26.1907 0.0531 0.7383 1.5349 2.2732 0.1976 1.4120 1.6096 0.0000 5,395.242
9

1.2369 0.0000 5,421.218
3

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Energy 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mobile 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Well construction Building Construction 6/1/2015 6/14/2015 7 14

2 piping and structures Trenching 6/15/2015 6/21/2015 7 7

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Well construction Bore/Drill Rigs 1 24.00 205 0.50

Well construction Rubber Tired Dozers 1 8.00 255 0.40

Well construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

piping and structures Bore/Drill Rigs 1 24.00 205 0.50

piping and structures Rubber Tired Dozers 1 8.00 255 0.40

piping and structures Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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3.2 Well construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 4,008.382
1

1.1967 4,033.512
2

Total 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 4,008.382
1

1.1967 4,033.512
2

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Well construction 3 19.00 1.00 79.00 30.00 200.00 30.00 LD_Mix EMFAC_Mix HHDT

piping and structures 3 16.00 0.00 7.00 30.00 200.00 30.00 LD_Mix HDT_Mix HHDT
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3.2 Well construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1994 2.4388 1.7511 6.3100e-
003

0.1479 0.0420 0.1899 0.0405 0.0386 0.0791 642.8233 4.9100e-
003

642.9263

Vendor 0.0724 0.6178 1.2604 2.9600e-
003

0.1572 9.7500e-
003

0.1669 0.0422 8.9600e-
003

0.0512 275.8967 9.4400e-
003

276.0948

Worker 0.1955 0.2780 3.3866 5.6000e-
003

0.4332 3.3700e-
003

0.4366 0.1149 3.0600e-
003

0.1179 468.1409 0.0259 468.6850

Total 0.4673 3.3346 6.3980 0.0149 0.7383 0.0551 0.7934 0.1976 0.0506 0.2482 1,386.860
8

0.0403 1,387.706
2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 0.0000 4,008.382
1

1.1967 4,033.512
2

Total 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 0.0000 4,008.382
1

1.1967 4,033.512
2

Mitigated Construction On-Site
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3.2 Well construction - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.1994 2.4388 1.7511 6.3100e-
003

0.1479 0.0420 0.1899 0.0405 0.0386 0.0791 642.8233 4.9100e-
003

642.9263

Vendor 0.0724 0.6178 1.2604 2.9600e-
003

0.1572 9.7500e-
003

0.1669 0.0422 8.9600e-
003

0.0512 275.8967 9.4400e-
003

276.0948

Worker 0.1955 0.2780 3.3866 5.6000e-
003

0.4332 3.3700e-
003

0.4366 0.1149 3.0600e-
003

0.1179 468.1409 0.0259 468.6850

Total 0.4673 3.3346 6.3980 0.0149 0.7383 0.0551 0.7934 0.1976 0.0506 0.2482 1,386.860
8

0.0403 1,387.706
2

Mitigated Construction Off-Site

3.3 piping and structures - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 4,008.382
1

1.1967 4,033.512
2

Total 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 4,008.382
1

1.1967 4,033.512
2

Unmitigated Construction On-Site
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3.3 piping and structures - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0353 0.4322 0.3103 1.1200e-
003

0.0262 7.4400e-
003

0.0337 7.1800e-
003

6.8400e-
003

0.0140 113.9181 8.7000e-
004

113.9363

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1646 0.2341 2.8519 4.7100e-
003

0.3648 2.8400e-
003

0.3677 0.0967 2.5700e-
003

0.0993 394.2239 0.0218 394.6821

Total 0.2000 0.6663 3.1622 5.8300e-
003

0.3910 0.0103 0.4013 0.1039 9.4100e-
003

0.1133 508.1419 0.0227 508.6184

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 0.0000 4,008.382
1

1.1967 4,033.512
2

Total 2.7901 35.8492 19.7927 0.0382 1.4798 1.4798 1.3614 1.3614 0.0000 4,008.382
1

1.1967 4,033.512
2

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

4.1 Mitigation Measures Mobile

3.3 piping and structures - 2015

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0353 0.4322 0.3103 1.1200e-
003

0.0262 7.4400e-
003

0.0337 7.1800e-
003

6.8400e-
003

0.0140 113.9181 8.7000e-
004

113.9363

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.1646 0.2341 2.8519 4.7100e-
003

0.3648 2.8400e-
003

0.3677 0.0967 2.5700e-
003

0.0993 394.2239 0.0218 394.6821

Total 0.2000 0.6663 3.1622 5.8300e-
003

0.3910 0.0103 0.4013 0.1039 9.4100e-
003

0.1133 508.1419 0.0227 508.6184

Mitigated Construction Off-Site
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4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

User Defined Industrial 0.00 0.00 0.00

Total 0.00 0.00 0.00

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

User Defined Industrial 14.70 6.60 6.60 0.00 0.00 0.00 0 0 0

5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NaturalGas 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5.1 Mitigation Measures Energy

4.4 Fleet Mix

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.355139 0.043168 0.183149 0.160394 0.086453 0.010507 0.023108 0.128434 0.000844 0.000834 0.004830 0.001088 0.002052

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

User Defined 
Industrial

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Appendix E 
Glenn-Colusa Irrigation District Water 
Management and Conservation Policy  
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GLENN-COLUSA IRRIGATION DISTRICT 
WATER MANAGEMENT AND CONSERVATION POLICY 

 

I. INTRODUCTION 

This Water Management and Conservation Policy establishes practices 
and procedures to promote efficient water management and maximize 
water conservation.  The District’s Board of Directors requests that all 
water users review and adhere to the provisions of this Program, with the 
recognition that its success requires cooperation and close 
communication between water users and District personnel.   

II. GENERAL WATER MANAGEMENT AND CONSERVATION PROVISIONS 

1) Incorporation into the District’s Rules and Regulations:  This Water 
Management and Conservation Policy is referenced and 
incorporated within the District’s Rules and Regulations.  
 

2) Identification of “designated irrigator” and “responsible party”:  In 
order to promote effective and direct communication between 
water users and District staff, the water user is required to identify 
a “designated irrigator,” and a “responsible party” on the water 
application form at the time the application for water is submitted 
to the District.   
 
a) The “designated irrigator” is the person responsible for 

irrigating the land applied for on the water application, 
including placing water orders, and coordinating water use 
with the District.   
 

b) The “responsible party” is the person who accepts 
responsibility for the actions of the “designated irrigator,” 
for all application fees, charges, and for water management 
and conservation violations and penalties.  The “responsible 
party” could include the landowner, tenant, designated 
irrigator, or other agent associated with the water applicant.  
The District considers the “responsible party” to be the 
designated point-of-contact for all problems associated with 
water management  and water conservation issues.   
 

c) The landowner is required to sign all water applications, and 
has ultimate responsibility for all application fees, charges, 
and water management and conservation violations and 
penalties. 
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3) Acreage measurements:  All acreage measurements are based upon 
District maps and figures. 

4) Water quality:  The District will monitor electrical conductivity (EC) 
as a measure of water quality at key points in the water 
distribution system, and will blend water supplies, as is feasible, to 
maintain EC at 1.00 deciSiemens per meter (ds/m) or less 
throughout the water distribution system. 

5) Waste of water:  If, in the opinion of the General Manager, a 
landowner or water user is wasting water, either willfully, 
carelessly, negligently, or due to defective private conduits, the 
District may refuse, discontinue, or limit the delivery of water until 
the wasteful conditions are remedied in accordance with the 
District’s Rules and Regulations.  Wasteful water use practices 
include, but are not limited to the following: 

a) Allowing water to flow onto roads, vacant land, or land 
previously irrigated.  

b) Flooding land to an unreasonable depth or using an 
unreasonable amount of water in order to cover other high 
elevation portions of such land.  

c) Using water on land that has been improperly prepared for 
the efficient use of water.  

d) Allowing an unnecessary amount of water to drain or spill 
from any irrigated field. 

The District reserves the right to refuse delivery of water when, in 
the opinion of the General Manager, the proposed use, or method 
of use, will require excessive quantities of water that constitute 
waste of water. 

6) Water delivery:  All water orders for changes in flow must be 
ordered with the District as follows: 

a) Water orders including turn-ons, changes-in-flow, or turn-
offs will be placed with the local water operator.  If the local 
water operator is unavailable, water orders may be placed 
with the water supervisor or receptionist at the District’s 
main office. 

b) Water orders will be accepted only between 7:00 a.m. and 
1:00 p.m., for delivery no earlier than the following day.  
During certain times of the year, or under certain water flow 
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conditions in the water conveyance system, water orders may 
require up to three days for delivery. 

c) Water orders for delivery periods shorter than 24-hours must 
be accompanied by a turn-off order. 

d) Water users will provide the following information when 
placing water orders: 

 Field delivery number (gate number)* 

 Parcel and field number* 

 Crop* 

 Flow change (cfs or other commonly understood 
description of flow) 

 Delivery date and time 

 Name of the person making the water order 

*This information is included on all “acknowledgment maps” 
provided to all landowners and water users with their Water 
Application.  

7) Water Management: 

a) Water users will structure irrigation patterns and water 
management to allow for continuous day and night (24-hour) 
water delivery for water applications requiring more than a 
partial day to complete.   

b) The District makes no guarantee as to when water can be 
delivered, particularly during the rice flooding periods, or 
following shut-down periods; however, every effort will be 
made to schedule deliveries as equitably and rapidly as 
possible. 

c) The General Manager and designated staff have sole 
responsibility for the operation of the District’s water 
conveyance system and associated facilities, including point-
of-delivery field turnouts. 

d) Water users must make every effort to manage their 
irrigation timing to allow flow adjustments including turn-
ons, changes-in-flow, or turn-offs to occur as early in the day 
as possible to allow the water conveyance system to be 
balanced prior to the end of the water operator work shift. 
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e) Under certain circumstances, and at the sole discretion of the 
District, ordered flow adjustments in District facilities 
including turn-ons, changes-in-flow, or turn-offs may be 
delegated to the water user or “designated irrigator” on a 
case-by-case basis, as determined by the water operator and 
water supervisor. 

f) Flow adjustments in District facilities, including changes-in-
flow, turn-offs, and moving water from one field delivery 
gate to another, that are scheduled to occur after the normal 
water operator work shift ends, will be performed by the 
water user in coordination with the water operator or water 
supervisor.  If the water user elects not to accept this 
responsibility or to adequately perform these duties causing 
the water operator to be called out after normal work hours, 
the water user will be charged a fee for services to cover the 
cost of the District making such adjustments, as defined in 
the District’s annual publication of water rates and charges. 

g) Water delivery will be made on a rotation basis, where it is 
deemed necessary by the District. 

Water delivery for service to portable sprinkler booster 
pumps will be delivered through the field delivery turnout 
that normally serves the field to be irrigated.  The water user 
is responsible for the construction of a “sump” on the field 
side of the field turnout delivery to accept the pump suction.   

 
III. RICE IRRIGATION – WATER MANAGEMENT AND CONSERVATION 

RULES (Under Normal Year Water Supply Conditions) 

1) Rice field spillage:  Water may be reasonably spilled from rice fields 
using the following method, provided that it is implemented, 
enforced, and monitored by the “responsible party”:  Each field 
must be fitted with a standard approved measured weir board* 
containing a notch as specified on the attached Exhibit “A.”  In 
addition, a 3-1/2” board must be placed on top of the notched weir 
board to allow for greater operational flexibility and day-to-day 
fluctuations (a standard, finished 2”x 4” or 1"x 4" will be accepted).  
Any flow over the top of these boards will be deemed to be a 
violation of the Policy.  Due to the potential for smaller fields with 
smaller notches to experience “notch plugging” causing a higher 
incidence of flow fluctuations, rice fields of 50 acres or less may 
substitute a 50 acre notched board with a board on top, or a 
notched board without a board on top with equal flow potential 
(contact your water operator for notch sizes required without a 
board on top).  When using the notched board without a board on 
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top, any flow above the notch will be deemed a waste of water and 
a violation of the Policy. 

*The notched weir board provided for under this section must 
be in place throughout the irrigation season. 

2) Drainage and re-flooding of water during the rice growing season:  
Drainage and re-flooding of water, in addition to the spillage 
allowed under Section III, 1) of this Policy, requires 24-hour notice 
and coordination with the District, and is allowed under the 
following conditions: 

a) Drainage and re-flooding prior to July 1:  Drainage and re-
flooding of water during the rice stand establishment period 
is allowed prior to July 1. 

b) Crop Stress:  Drainage and reflooding of water to address 
water quality and associated crop stress may be approved by 
the District at any time during the growing season, 
contingent upon a verifiable written recommendation from a 
pest control advisor (PCA) or other expert crop advisor.   

c) Drainage of water during the rice crop maturation period 
after July 1:  Drainage of water after July 1, but prior to 
termination of irrigation, must be requested at least 24-hours 
in advance, and may be allowed on a limited case-by-case 
basis depending on the circumstances and upon approval by 
the District.   

d) Maintenance of rice field drainage facilities:  Prior to 
commencement of irrigation water deliveries, the rice field 
drainage facilities to be fitted with a notched board with a 
board on top, in accordance with Section III, 1) of this Policy 
must be identified to the District water operator. 

e) Drainage of rice fields at the end of the irrigation season:  At 
the end of the irrigation season, the water user must 
terminate water deliveries at least 7 days prior to requesting 
the drainage of water prior to harvest.  The District must be 
notified at least 24-hours before a field is drained.  The water 
operator will coordinate all drainage to ensure the capacity 
of the drains is not exceeded, to avoid flooding of adjacent 
fields.   

IV. PERMANENT AND OTHER CROPS – WATER MANAGEMENT AND 
CONSERVATION RULES (Under Normal Year Water Supply Conditions) 
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Permanent and other crops are all non-rice crops including, pasture, field 
crops, row crops, and orchard generally irrigated by flood, row, sprinkler, 
micro-sprinkler, or drip irrigation. 

1) Release of tailwater:  Water users are expected to efficiently 
manage irrigation water applications and minimize tailwater 
releases.  

Delivery of water:  Water must be used on a continuous (24-hour) 
basis unless the irrigation can be completed in less than a 24-hour 
period, including irrigations applied by sprinkler, drip, and micro-
jet techniques. 

V. WATER MANAGEMENT AND CONSERVATION RULES IN WATER 
SHORTAGE YEARS (25% REDUCTION IN WATER SUPPLY) 

In the event of a “Shasta Critical" water supply designation or in years in 
which the Board concludes that the District’s water supply will be 
inadequate to provide water in a quantity furnished in years of average 
precipitation, the District will implement the following  alternatives and 
actions to supplement and maximize water supplies available to the 
landowners and water users of the District in accordance with the 
District’s Rules and Regulations.   

The following critical water year conservation measures will be strictly 
adhered to from April 1 to October 31: 

1) Rice: 

a) Field spillage: 

 Field spillage will be allowed through a notched weir 
board with a board on top from April 1 to July 1. 

 No field spillage will be allowed from July 1 to the end 
of the irrigation season. 

b) Field drainage: 

 1 field drainage and re-flood will be allowed between 
April 1 and July 1. 

 Delivery of water must be terminated at least 7 days 
prior to end of season draining. 

c) Upon receiving a verifiable Pest Control Advisor (PCA) 
recommendation, field drainage and re-flooding will be 
allowed to alleviate crop stress. If deemed necessary, GCID 
will conduct water sample tests to confirm sample readings. 
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d) Water depth in flooded rice fields must not exceed 6 inches 
at the high point of a field. 

e) Water orders:  
 Water delivery orders for all changes in field delivery 

flow must be placed with the water operator by 1 p.m. 
the day prior to water delivery. 

 Water orders for field drainage must be placed with 
the water operator 24 hours in advance of draining a 
field. 

 
f) Water must be effectively managed to maintain water 

elevation, minimize water depth fluctuations, and prevent 
waste of water. 

 
2) Other Crops and Water Uses: 

a) No water will be available for non-crop water uses including 
rice straw decomposition until after October 31. 

b) Water must be effectively managed to prevent excessive field 
runoff and waste of water. 

VI. WATER MANAGEMENT AND CONSERVATION RULES IN EXTREME 
WATER SHORTAGE YEARS (GREATER THAN 25% REDUCTION IN 
WATER SUPPLY) 

In the event of a “Shasta Critical” water supply designation that results in 
an allocation of less than 75%, the District will implement the following 
alternative and actions to supplement and maximize water supplies 
available to the landowners and water users of the District in accordance 
with the District’s Rules and Regulations. 
 
The following extreme critical water year conservation measures will be 
strictly adhered to from April 1 to October 31: 

 
1) Rice: 

a) Field spillage: 
 No field spillage will be allowed from the date the rice 

is flooded until the end of the irrigation season. 
 
b) Field drainage: 

 Delivery of water must be terminated at least 7 to 14 
days prior to end of season draining. 

 
c) Additional drainage: 

 Upon receiving a verifiable Pest Control Advisor (PCA) 
recommendation, field drainage and re-flooding will 
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only be allowed in order to alleviate crop stress due to 
poor water quality.  If deemed necessary, GCID will 
conduct water sample tests to confirm sample 
readings. 

 
d) Water depth in flooded rice fields must not exceed 6 inches 

at the high point of a field for the entire season. 
 
e) Water orders: 

 Water delivery orders for all changes in field delivery 
flow must be placed with the water operator by 1 p.m. 
the day prior to water delivery. 

 Water orders for field drainage under Section VI 1) b) 
above must be placed with the water operator 24 hours 
in advance of draining a field. 

 
f) Water must be effectively manage to maintain water 

elevation, minimize water depth fluctuations, and prevent 
waste of water. 

 
2) Other Crops and Water Uses: 

a) No water will be available for non-crop water uses including 
rice straw decomposition until after October 31. 

 
b) Water must be effectively managed to prevent excessive field 

runoff and waste of water.  This includes flood irrigated 
orchards, alfalfa, pastures and row crops. 

 
c) The number of irrigations to alfalfa and irrigated pastures 

will be limited during the months of April through October.  
The District will establish the number of irrigations available 
based upon the water supply allocation the District receives 
pursuant to its contract with Reclamation. 

VII. VIOLATIONS OF THE WATER MANAGEMENT AND CONSERVATION POLICY 

The District staff will attempt to resolve violations of the Water 
Management and Conservation Policy using the provisions of Section II, 5) 
Waste of Water, of this Policy; and in accordance with the District’s Rules 
and Regulations.  If a violation cannot be resolved in a cooperative 
manner, the following violation provisions will be employed: 

1) Uniform enforcement:  The District will, to the degree practicable, 
employ uniform practices regarding monitoring and enforcing its 
Water Management and Conservation Policy. The General Manager 
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and Board will have final responsibility for enforcing the Water 
Management and Conservation Policy.    

2) Water loss due to rodents, crayfish, or other unanticipated causes: 
If an interior or exterior field berm, levee, pipe, or ditch is breached 
due to rodents, crayfish or other unanticipated causes, and water is 
lost, no violation will be pursued so long as the “designated 
irrigator” provides for immediate repair of the breach within 12-
hours of its discovery by the “designated irrigator,” District staff, 
or any other source.  Notice of the  breach must be provided to 
the District immediately.   

3) Determination of violation:  Without excluding other violations 
previously mentioned, any form of violation such as a failure to 
notify the water operator of drainage, a breach or loss of water not 
caused by rodents, crayfish or other causes that cannot be 
anticipated, or any other violations of these special water 
management and conservation rules, shall be deemed a violation 
and notice shall be promptly provided to the person accepting 
financial responsibility on the water application.  Once the first 
violation has been issued, District staff will attempt to contact the 
“responsible party” by telephone to help avoid subsequent 
violation(s) and allow the situation to be corrected as quickly as 
possible.  A failure by the District to notify the “responsible party” 
shall not invalidate a violation notice. 

4) Monetary penalties:   A violation upon a field will give rise to 
monetary penalties as defined in the District’s annual publication 
of Water Rates and Charges. 

5) Written notice of violation:  Written notice of a violation will be 
delivered by mail to the person accepting financial responsibility 
on the water application and will be payable within 10-days of the 
billing date.  Failure to pay the violation within 10-days of the 
billing date on the notice of violation will result in an additional 
charge of ten percent (10%) of the total water charge for all of the 
acres within the field.  If the “responsible party” chooses to appeal 
the violation to the General Manager, fines will not be collected 
until after the appeal hearing.  Any protests must be received 
promptly, in writing, no later than 10-days after receipt of the 
violation and include the water user’s detailed account of the 
alleged violation.  

 



 

 

 

Modification to Critical Year Allocation and Water 
Management Policy 



GLENN-COLUSA IRRIGATION DISTRICT 

BOARD OF DIRECTORS MEETING 

Glenn-Colusa Irrigation District 
344 East Laurel Street 

Willows, California 

AGENDA 
February 5, 2015 

9:00 a.m. 

	

1. 	Call to Order 

	

2. 	Public Participation (9:05 a.m.) 
Time set-aside for members of public that wish to address the Board 
regarding operations of the District within the jurisdiction of the Board. 
Individuals are requested to limit comments to a maximum of five minutes. 

	

3. 	Consent Agenda: Items identified below are expected to require little or 
no discussion by the Board of Directors and such items will be enacted by 
one motion. There will be no separate discussion on these items unless a 
Board member or member of the public requests, in which event the item 
will be removed from the consent agenda and considered separately after 
the Board’s action as to the consent agenda. 

a. 	Authorize Payment of Claims 

	

4. 	Consider Approval of Minutes of January 22, 2015 

	

5. 	Department Reports 
a. Engineering 
b. Water 
c. Maintenance 

	

6. 	Review and Consider Approval of Proposed Modifications to Critical 
Year Allocation and Water Management Policy 

	

7. 	Review Proposed Modifications to Water Transfer Policy 

	

8. 	Update on 2015 Water Supply and Allocation 

	

9. 	Meeting Reports 

In compliance with the Americans with Disabilities Act, if you need special assistance or accommodations to 
participate in this meeting, please contact Mary Spooner Danley at the District’s offices at 530-934-8881. Notification 
at least 48 hours prior to the meeting will enable the District to make reasonable arrangements to ensure accessibility 
to this meeting. (28 CFR 35.101-35.164 ADA Title II.) 



10. Manager’s Report 

11. Attorney’s Report 

12. Other Business 

13. Closed Session 
CONFERENCE WITH LEGAL COUNSEL - ANTICIPATED LITIGATION 
Discussion of potential initiation of litigation pursuant to Subdivision (c) of 
Gov. Code sec. 54956.9) (one potential case) 

CONFERENCE WITH LEGAL COUNSEL - EXISTING LITIGATION 
(Subdivision (a) of Gov. Code sec. 54956.9) 
Name of Cases: OCAP Litigation -- 
Natural Resources Defense Council v. Jewell (USD0 E.D. Cal. Case No. 
05 CV 01207 OWW LJO); and related 9th  Circuit Appeal Case No. 09- 
1766 1 

14. Adjourn 

In compliance with the Americans with Disabilities Act, if you need special assistance or accommodations to 
participate in this meeting, please contact Mary Spooner Danley at the District’s offices at 530-934-8881. Notification 
at least 48 hours prior to the meeting will enable the District to make reasonable arrangements to ensure accessibility 
to this meeting. (28 CFR 35.101-35.164 ADA Title II.) 



Version Li   	 L2Oi5 

and 
Water Management Policy 

Glenn-Coiusa irrigation District (District) holds a Sacramento River Settlement Contract 
(SRSC) with the United States Bureau of Reclamation f$ 	for the annual diversion of 
up to 720,000 acre-feet of Base Supply and up to 105,000 acre-feet of Project Water as 
defined under the SRSC. In all year types except Shasta Critical (Critical), the District’s 
surface water supply is adequate to meet all of the irrigation demands of the water 
users within the District’s boundaries. Under the terms of the District’s SRSC, in 
Critical years (generally defined as years in which the annual unimpaired inflow into 
Shasta Lake is less than 32 million acre-feet), the District’s total supply is reduced by 
25% to 618,750 acre-feet. On average, each water year has roughly an 8% chance of 
being critically dry (1 out of 12 years) 
Under current cropping patterns, the District demand for irrigation water in Critical 
years typically exceeds the available supply by s0 ‘11_ _-_--,_,._.__ 50,000 acre-feet 
snn 100,000 acre-feet. 

The District has developed the following Critical Year Allocation and Water 
Management Policy in order to maximize the available water to its water users during 
Critical years. Any water that is excess to the needs within the District may be made 
available to others in accordance with the District’s Water Transfer Policy. 

Based upon the foregoing, the District’s policy for the allocation and apportionment of 
water during Critical years is as follows: 

A. Critical Year Water Rates 
In Critical years, the District will confirm a per acre-foot rate for water by 
dividing the District’s crop revenue need (crop revenue need is equal to 
budgeted Critical year capital and operation and maintenance expenses, less 
anticipated revenue from refuge wheeling, standby charges and other non-
operating revenues) by the total available Critical year water supply. 

B. Establishment of Annual Water Requirements for Crops 
Applied water unit duties will be established for the estimated applied water 
use for each type of crop grown in the District. (Current crop unit duties are 
attached as Exhibit A) 

C. Primary Apportionment of Available Supply 
In Critical years, the District will estimate the total water supply available for 
the irrigation season by taking the SRSC contract supply less any shortages, 
adding recaptured water supplies, and then deducting conveyance losses and 
anticipated outflow. This calculated volume of water will be the amount the 

Adopted September 20, 2013 
Revised January 23, 2014 
Revised March 6, 2014 
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District will apportion ratably to deeded lands within the District in accordance 
with Water Code §22250. Primary apportionments will be mailed to District 
landowners as soon as practical after the District is reasonably sure of the 
amount of water it will receive for the April 1 through October 31 Contract 
contract period. 

D. Purchase of Primary Apportionments 
Landowners and water users will have until the deadline date set by the Board 
to purchase any or all of their primary apportionments at the Critical year water 
rate per acre-foot established by the District. 40% of the per acre-foot rate 
established by the Board, pursuant to Paragraph A above, is due upon purchase 
of the primary apportionment, with 30% die on June 1 and 30% due on August 
1. The landowner or water user -who makes the down payment will be billed for 
the remaining 60% as those payments become due, and the owner of the land 
that received the allocation will ultimately be responsible in the event of non-
payment. The purchase of water in Critical years is non-refundable, regardless 
of whether the water is used. 

E. Assignment of Right 
Apportionments to landowners may be assigned to others, in whole or in part, 
for use within the District (Water Code § 22251) using the Districts Assignment 
Form (attached as Exhibit B), provided that the water involved in the assignment 
has first been purchased in accordance with the deadlines established in this 
policy. 

F. Secondary Apportionment of Available Supply 
The District ma_determine that some or all of the water not sold through the 
Primary Apportionment process is needed for an operational buffer in order to 
ensure that the District does not run short of water prior to the end of the 
contract year (October 31). Factors that will determine the potential need for an 
operational buffer include the way in which the USBR decides to operate the 
release of water from Shasta, the degree of flexibility that the USBR affords the 
District in shifting water from month to month within the contract peri od 
nringrainfall wind events and other weather related cc J the District 

ere is a sufficient quantity of wate r, 	 secondary ii  
apportionment to be made, 
da+tde-kta-he - urchase of primary apportionments. The-remaining water may 
halt will be offered for sale, for use within the District, in a manner to be 
determined on a pro-rata basis to all lan-downers that 

apportionment payment form a d+ra-o-easeeenht-appiennwn-t 
hhouIhHHa-avah:he-: Should there be available supply, the Board will establish 
The the deadline for the purchase of secondary apportionments. will be 
the B o ar d. 

Adopted September 20, 2013 
Revised January 23, 2014 
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G. Water Application Process 
The Board will establish a deadline for landowners and water users to file their 
water application(s) for the year,-. The applications will indicate which crops will 
be grown with their available supply, where those crops will be located, and 
which lands will be left fallow. Each cropped acre will be "charged" against 
water users’ available supply in accordance with -the crop unit duties 
established by the District (Exhibit A). 

H. Critical Year Conservation Plan 
In Critical years, under current cropping patterns, the demand for irrigation 
water exceeds the available supply by approximately 100,000 acre-feet if normal 
year conservation practices are utilized instead of moderate conservation 
measures-. In order to maximize the use of the limited supply, the District will 
require moderate conservation measures, including limited re-flooding of rice 
and a strict no-spill policy during the months of July and August. (Critical year 
excerpt from the District’s Water Management and Conservation Policy is 
attached as Exhibit C.) 

I. District Groundwater 
The District owns a number of groundwater wells that may be used at the 
Board’s discretion (subject to receiving the necessary environmental clearances) 
to supplement the District’s available water supply in a Critical year. If the 
Board elects to use the wells they -will set the price per acre-foot for such 
supplemental groundwater supplies in order to recover at least the estimated 
operation, maintenance and capital costs to produce such groundwater. 
Available District groundwater will be offered for sale to interested parties, at 
the price set by the Board. 

J. Wheeling and Commingling of Groundwater - Private Wells 
In order to facilitate the ability of GOD water users with access to private wells 
to use well water to irrigate additional District lands during a Critical year, the 
District will facilitate the commingling of private well water with District surface 
water. Commingling is subject to operational considerations and the terms of 
the Wheeling Agreement for Private Well Supply, which contains metering 
requirements and certain groundwater well standards. (Wheeling Agreement for 
Private Well Supply is attached as Exhibit D.) 

Adopted September 20, 2013 
Revised January 23, 2014 
Revised March 6, 2014 
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EXHIBIT A 

2015 Applied Water Unit Duties for Summer & Winter Crops 
Critical Year - 75% Allocation 

Summer Crops (1) AF/Acre Winter Crops AF/Acre 
Alfalfa 4.5 Barley 2.0 
Almonds 4.1 Beet (Seed) 3.5 
Almond Drip (2) 3.1 Broccoli (Seed) 2.8 
Bean (Dry) 2.5 Cabbage (Seed) 2.8 
Clover 4.5 Carrot (Seed) 4.1 
Corn (Ear) 6.0 Celery (Seed) 4.5 
Corn (Ear) Drip 3.7 Chard (Seed) 3.4 
Corn (Silage) 4.3 Cover Crop 2.5 
Cotton 3.3 Grain Hay 2.0 
Cover Crop 2.5 Habitat Wetland Winter Continuous Flow 6.0 
Fallow 0.0 Habitat Wetland Winter I Irrig 1.5 
Fish Pond 10.5 Kale (Seed) 2.8 
Fruit Trees 4.1 Oats &Oat Hay 2.0 
Grape Vine 2.7 Onion & Garlic (Fresh) 1.5 
Habitat Wetland Summer 6.0 Onion (Seed) 3.4 
Habitat Wetland Summer I Irrigation 1.0 Mustard (Seed) 1.9 
Habitat Wetland Summer 2 Irrigation 0.8 Radish (Seed) 1.8 
Herb 1.0 Rye 2.0 
Misc. Deciduous 4.1 Turnip (Seed) 1.9 
Miscellaneous Field Crops 2.5 Wheat 2.0 
Olive 3.2  
Pasture 4.9 Non-Crop 1 App (Rice Decomp.) 1.5 
Peas (Dry) 2.5 Non-Crop I App w/Maintenance Flow (Rice Decomp.) 3.0 
Pepper 2.5  
Pistachio 4.1  
Prune 4.1  
Prune - Drip (2) 3.1  
Rice 5.5  
Rice - Wild 4.0  
Safflower 2.2  
Small Vegetable 2.5  
Small Vegetable Drip 1.9  
Sudan Grass 4.9  
Sunflower 2.2  
Sunflower Drip 1.7  
Tomato 2.3  
Tomato Drip 1.7  
Vineseed 1.6  
Vineseed Drip 1.2  
Walnut 4.4  
Walnut Drip (2) 3.4  

One Irrigation 1.0  
Second Irrigation 0.8  

(1) Applied water figures above for summer crops cover water use from April 1 through October 31. Water use on summer crops outside 

this time period will be subject to an additional one irrigation charge for each irrigation. 



EXHIBIT B 
GLENN-COLUSA IRRIGATION DISTRICT 

ALLOCATION PAYMENT / ASSIGNMENT FORM 

Payor ( ) 	 Payor 

Account # 	 Account # 

Landowner Name 	 Assignee Name 

[J I do not want to use my allocation. 

I will purchase my allocation of 
	

acre-feet. 

LII] I hereby assign 	 acre-feet to the entity above, 

IIIIIIIII 

Please note that the person or entity making the 40% initial payment will be billed for 
the remaining 60% when due. If the assignee fails to pay the remaining balance, the 
landowner will be responsible. 

***Please Attach Allocation Form*** 

FOR GCID USE ONLY 

Grand Total 
Total Down Pyrnt 

Check# 

inv# 	I Acct #i 
APD 	TRO 

TOTAL A/F 
$ 

40% Down 
Date 



EXHIBIT C 

Critical Year Excerpt from the Water Management and 
Conservation Policy 
Adopted January 23, 2014 

V. 	WATER MANAGEMENT AND CONSERVATION RULES IN WATER 
SHORTAGE YEARS (25% REDUCTION IN WATER SUPPLY) 

In the event of a "Shasta Critical" water supply designation or in years in 
which the Board concludes that the District’s water supply will be 
inadequate to provide water in a quantity furnished in years of average 
precipitation, the District will implement the following alternatives and 
actions to supplement and maximize water supplies available to the 
landowners and water users of the District in accordance with the 
District’s Rules and Regulations. 

The following critical water year conservation measures will be strictly 
adhered to from April 1 to October 31: 

1) 	Rice: 

a) Field spillage: 
Field spillage will be allowed through a notched weir 
board with a board on top from April 1 to July 1. 

No field spillage will be allowed from July 1 to the end 
of the irrigation season. 

b) Field drainage: 
� 	1 field drainage and re-flood will be allowed between 

April 1 and July 1. 
� 	Delivery of water must be terminated at least 7 days 

prior to end of season draining. 

c) Upon receiving a verifiable Pest Control Advisor (PCA) 
recommendation, field drainage and re-flooding will be 
allowed to alleviate crop stress. If deemed necessary, GCID 
will conduct water sample tests to confirm sample readings. 

d) Water depth in flooded rice fields must not exceed 6 inches 
at the high point of a field. 
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e) Water orders: 
Water delivery orders for all changes in field delivery 
flow must be placed with the water operator by 1 p.m. 
the day prior to water delivery. 
Water orders for field drainage must be placed with 
the water operator 24 hours in advance of draining a 
field. 

f) Water must be effectively managed to maintain water 
elevation, minimize water depth fluctuations, and prevent 
waste of water. 

2) 	Other Crops and Water Uses: 

be available water for  
non-crop water uses including rice t\\ (.I’f)!1ij)O.I ’ )J1 od 

October 1)ii 

I 	Water users \ I 

	

for !JIi non -crop. t IS 	,LiLt J)L ( il SLII..’[i 

!!iII\ 1)1 lI)L )i’i(1( 	’Ih’r 10 	 )! U)F 1(1 the  

b) 	Water must be effectively managed to prevent excessive field 
runoff and waste of water. This includes flood irrigated 
orchards, alfalfa, pastures and row crops. 

The number of irrigations to alfalfa and irrigated pastures 
will be limited during the months of April through October. 
The District will establish the number of irrigations available 
based upon the water supply allocation the District receives 
pursuant to its contract with Reclamation. 

V1. F!j 
WATER  

In the event of a "Shasta Critical" water supply designation that results in 
an allocation of less than 75%, the District will implement the following 
alternatives and actions to supplement and maximize water supplies 
available to the landowners and water users of the District in accordance 
with the Districts Rules and Regulations. 

The following extreme critical water year conservation measures will he 
strictly adhered to from April 1 to October 31: 
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1) 	Rice: 
a) Field spillage: 

No field spillage will be allowed from the date the rice 
is flooded until the end of the irrigation season. Tail 
boxes are required to be sealed with either plastic or a 
soil berm. 

b) Field drainage: 
Delivery of water must be terminated at least 7 to 14 
days prior to end of season draining. 

d) 	Water depth in flooded rice fields must not exceed 6 inches 
at the high point of a field for the entire season. 

0 	Water must be effectively managed to maintain water 
elevation, minimize water depth fluctuations, and prevent 
waste of water. 

2) 	Other Crops and Water Uses: 

water 	be available for  
nun-crop water uses including rice straw decomposition;-,  

October 1 )})L - r �i 

ater or fall non -cro-D use. should 	 sufficient  
tlantitv of I)J .)o).._.!i.t water for those uses i’r!or tc; the 

ortionment deadline. 



EXHIBIT C 

b) 	Water must be effectively managed to prevent excessive field 
runoff and waste of water. This includes flood irrigated 
orchards, alfalfa, pastures and row crops. 

C) 	The number of irrigations to alfalfa and irrigated pastures 
will be limited during the months of April through October. 
The District will establish the number of irrigations available 
based upon the water supply allocation the District receives 
pursuant to its contract with Reclamation. 
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Exhibit D 

GlenmColusa Irrigation District 
Wheeling Agreement for Private Well Water Supply 

THIS AGREEMENT made and entered into as of this 	day of __________ 
20, by and between GLENN-COLUSA IRRIGATION DISTRICT, hereinafter referred to 
as ’District,’ and 	hereinafter referred to as "Well Owner." 

RECITALS 

	

WHEREAS, during the 	irrigation season Well Owner wishes to 
or - 	LOu5Pii 	 utilize 

the District conveyance system to convey their private well water supply in order to 
provide water to other lands within the District; and 

WHEREAS, in order to intocrato tbat-oanai aGWeI1 Owner’s private well 
water supply ia sem it is necessary to commingle District’s 
water supply with Well Owner’s s water supply- n-D-i-s-t’ 

NOW THEREFORE, the parties do hereby agree as follows: 

1. Recitals 
The recitals contained herein are an integral part of this agreement. 

2. Description of Well and Land to be Supplied 
A map of the well location, well specifications, and the location of real property 
receiving commingled water supply pursuant to this agreement (hereinafter 
referred to as "subject land") is more particularly described in the Well 
Application Form (Attachment A). 

3. Isolated Water Supply Inlet to Subject Land 
Land receiving water pursuant to this Agreement shall have only one water 
supply inlet and be isolated so that no water can reach subject land from any 
other check or water supply source. 

4. Inspection of Facilities Granted by Well Owner to District 
Well Owner understands and agrees that by executing this agreement, Well 
Owner is not relieved of the obligation to comply with and cooperate with both 
the District and the District’s Rules and Regulations, particularly Rule 21 
requiring in part that no opening is to be made or structure placed in any 
District water conveyance facility without special written permission of the 
manager. Likewise, permission is granted by Well Owner to District’s officials, 
agents, employees, and consultants to go upon Well Owner’s subject land at any 
time for the purpose of reading meters or other forms of measuring devices 
installed upon Well Owner’s well and well facilities, maintaining said measuring 
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devices, and removing water measurement data. District shall have complete 
control of the inlet structure to the subject land and all measuring facilities. 
Well Owner shall cooperate in keeping meters or measuring devices free of 
debris or other foreign material that would produce an inaccurate measurement. 

5. Wheeling Option #1: Metered Well Discharge Into District Facilities and 
Metered Flow back into Subject Land (Equal Flow) 
This option may be used when Well Owner wishes to use the District’s 
conveyance system to corn ey well water 	 ’ onto another 
location, but does not intend to use any District surface water to grow the crop 
on the land where the well water is discharged back onto subject land. In order 
to ensure that none of the District’s water is supplied to subject land, Well 
Owner shall, at Well Owner’s own expense, provide a totalizing meter at Well 
Owner’s well discharge and a second meter at the outlet of District’s water 
conveyance facility into subject land. Both meters must be of a type approved 
by the District and installed in a manner approved by District. Total water 
pumped from Well Owner’s groundwater supply in 20 shall be 110 percent of 
Well Owner’s groundwater supply delivered to subject land. In the event water 
pumped by Well Owner falls below 110 percent of the water delivered to the 
subject land, District shall reduce its flow into subject land to compensate for 
the reduced percentage of water delivered by Well Owner’s pumping facility. 

5. Wheeling Option #2 - Well Owner to Pump Crop Unit Duty 
This option may be used when Well Owner has insufficient surface water to 
plant the desired acreage in a field, and in order to plant the desired acreage, a 
combination of District surface water and Well Owner’s well water must be 
used. Under this option, Well Owner may elect to pump the sum of 110 percent 
of the unit duty of water assigned by the District for the applied water use of 
the crop upon that portion of the land that is to use the Water User’s well water 
during the irrigation season. Such well water shall be pumped by Well Owner at 
times specified by the District’s Water Operations Department for the area 
where Well Owner’s groundwater supply and pumping facility is developed, and 
according to a written schedule set renideveloped by the District. ’ti-there-is 

I 	rnfi t 

1ou -up-pffignnter-tht-en--a--ththtrrnethasis--then-Well 
Owner shall supply water at 1at-durftrg---themonthmof-frand--August-of--the 
irn,gaason. Th-itrtw-a1e’-uponbjeet-}and-ntay-be-in 
e-neethe-pufnping the -pireMded-thDisinet-apprtwes-of-WelI 

pumped 
by Well Owner outside the bounds of the pumping schedule set by the District 
shall not be counted toward the Well Owner’s-pumping  obligation  under this 
Pagreement.cLrco ,rn Den sated by the Dis1rict in 

7. Well Specifications 
Well Owner’s well must meet or exceed the minimum specifications as set forth 
in the Well Application Form (Attachment A). 
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8. Groundwater Quality Standard 
Groundwater pumped into any District canal must meet the standards that are 
set forth by the California Department of Water Resources and the United States 
Bureau of Reclamation in the Draft Technical information for Preparing Water 
Transfer Proposals’. The primary component of water quality to be tested is 
specific conductance. 

9. Price 
The District will collect aradminasufee of 52Y 00 per acre-foot pumped 
di riy no Well s field and S orr iompuand 
conveyed thrpgh District facilities _pursuant to this agreement. Ihq_  purpose  . 
h( fee- is to recover the costs of operat ing r Private ell rogr 14  

’ivities from those Well Owners that ocrc{ ir from thepl °A  am The costs of 
ci rating the urogram include staff and eouipiieitnt time necessary for activities 
scch as monitoring, measuring, inspection and billing ,  Well Owner shall be 
:ncoiced for the administrative fee after aiLpumping under this agreement has 

redabotiexteni-Fhheamouna+&byweH-ewnmorhastthe 

10 Well Failure 
Well Owner agrees that the risk of a well failure rests solely with Well Owner 
and in the event of a well failure that cannot be repaired in a timely manner, the 
District reserves the right to terminate water service to subject lands without 
regard to potential crop damage that may result from such termination of water 
service. 

11. Indemnification and Hold Harmless 
Well Owner shall indemnify, defend and hold the District, its employees, 
officers, directors, agents, and consultants free and harmless from any and all 
claims, damages, expenses, liability, or costs of whatsoever nature incurred or 
suffered by District, its employees, directors, agents, officers, and consultants 
which arise from or are in any way related to the work performed by Well Owner 
actions of District, except that Well Owner shall not be obligated to indemnify 
District for the sole negligence or willful misconduct of District. The terms and 
provisions of this clause to the agreement shall apply regardless of whether the 
District, its employees, directors, agents, officers, or consultants are claimed to 
be or may have been negligent or have unreasonably failed or omitted to take 
action. 

DRAFT Technical Information for Preparing Water Transfer Proposals: Information to Parties 
Interested in Making Water Available for Water Transfers. February 2013. Prepared by 
Department of Water Resources and United States Bureau of Reclamation. 
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12.Attorney Fees 
In the event of a lawsuit or other legal proceeding arising out of this agreement 
or related to the subject matter of this agreement (including, but not limited to, 
an action to enforce any terms of this Agreement), the prevailing party shall 
recover from the other party fees and reasonable costs incurred in connection 
with such action or proceeding, including attorney’s fees. 

13. Renewal 
This agreement does not automatically renew at the end of the 20_ irrigation 
season, which ends on October 31, 20. Well Owner has no right to 
renegotiate or continue the terms of this agreement, or to commingle Well 
Owner’s groundwater supply with District’s water supply beyond the end of the 
20 	irrigation season. 

14.Entire Agreement 
District and Well Owner understand and agree that the terms and provisions of 
this agreement constitute the entire agreement of the parties and may not be 
modified or altered except by further written agreement of the parties. 

15. Assignment 
The parties agree that this agreement may not be assigned without first 
obtaining the written consent of the District. 

16. Binding 
The terms and provisions of this agreement are binding upon the heirs, 
successors in interest, and assigns of all parties hereto. 

17. Time is of the Essence 
Time is of the essence for the performance of each of the terms and provisions 
of this agreement. 

IN WITNESS WHEREOF the parties hereto have executed their names on the date first 
written above. 

GLENN-COLUSA IRRIGATION DISTRICT 	 DATE 

WELL OWNER 
	 DATE 
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Attachment A 

Well Application 



Attachment A 

(jIer-Ccusa Irrigation District 
Well Application 

Well Owner Name 

Wheeling Option: 	Option #1 	Option #2 

of well(s) 

fl Required: Attach map(s) in accordance with the attached instructions- 

Type of well power. 	Diesel 	Electric 	 Well motor horsepower  

Well output 	gallons per minute (gpm) OR cubic feet per second (cfs) 

Total amount of water to be pumped 	 acre-feet (AF) 

Parcel/field 
number(s) of lands 
to be served: 

District gate 
number(s) where 
water will be 
delivered 

Number of acres to be planted with well output: 	acres 

Please complete the table below if Wheeling Option #2 was selected 

Crop type(s) to be irrigated 	Crop unit duty (AF/acre) Water pumped (AF) for crop type 

Amount due 

Well Owner signature 
	

Date 

GCID staff signature 
	 EIM 

GCID staff signature 	 Date 



Directions for Map Submittal 

Water User should attach a map depicting the location of the wells that will be pumped 
pursuant to this Agreement and identify the field(s) and crop(s) that will be served under this 
Agreement. If Option #2 is chosen, Water User should indicate which portion of each field 
will receive District surface water and which portion will be served with Water User’s well 
water. 
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Well Specifications 

To be Field Verified by GCID Staff 

All Water User wells used pursuant to this Wheeling Agreement for Private Well Water Supply must 
meet the following minimum standards before pumping commences: 

Safety Criteria 

Selected wells must comply with current Industrial Safety Standards. Required safety measures 
include but are not limited to the following: 

El Engines and gear-drives must be equipped with driveline, belt and pulley guards. 

El Engines must have drip/ catch pans in place and maintained, at all times, where fuels, oils 
or greases are present. 

El Access to meters, well sounding tubes, and water quality sampling sites must be 
unobstructed by moving parts, heat exchangers, sharp objects and slippery surfaces. 

Flow Measurement Specifications 

The production well outlet conduit must be equipped with a flow meter that meets the 
following criteria: 

El The flow meter must record instantaneous flow rate and cumulative volume pumped to a 
–5% manufacturer’s certified accuracy. 

El Be installed a minimum of ten pipe diameters downstream of the well outlet and a 
minimum of five pipe diameters upstream of the pipe outlet QE installed in accordance 
with the meter manufacturer’s placement specifications. 

C Wells with spatial constraints may install flow straightening vanes to reduce the 
necessary spacing upstream and downstream of the meter in accordance with 
the manufacturer’s specification. 

El The flow register must be accessible to GCID staff for inspection at any time. 

El Discharge to other points on laterals and private systems with demand large enough for 
the well to operate continuously. 
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Non-Exclusive Flow Meter and Appurtenance Options 

Propeller Meter 

McCrometer Bolt-on Saddle meter (Model: M0300) 

McCrometer Irrigation Flanged End meter (Model: ML100) 

Measurement Specialties Strap-on Saddle meter (Model: LP22D) 

Flow Straightening Vanes 

McCrometer FS100 Flow Straightener 

McCrometer bolt-in or weld-in vanes 

Propeller Meter with Integrated Flow Straightening Vanes 

McCrometer Flanged End (Model: MF100) with flow straightening vane 

Electromagnetic Flow Meter 

Badger M2000 

McCrometer Ultra Mag 
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