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Section A. Environmental Checklist 
 
1. Project title: 

Buena Vista Water Storage District, Northern Area Project 

2. Lead Agency/Project Sponsor: 

Buena Vista Water Storage District  
525 North Main Street 
P.O. Box 756 
Buttonwillow, CA 93206 

3. Contact person and phone number: 

Maurice Etchechury   661-324-1101 

4. Project location: 

The project area is located within the Buena Vista Water Storage District (BVWSD or District), 
16 miles west of Bakersfield and bordered by State Highway 46 to the north, 7th Standard 
Road to the south, and the California Aqueduct to the west (Figure 1). 

5. General plan designation: 

NA 

6. Zoning: 

Exclusive Agriculture (A) 

7. Description of project: (Describe the whole action involved, including but not limited to, 
later phases of the project, and any secondary, support, or off-site features necessary 
for its implementation. Attach additional sheets if necessary.) 

The Northern Area Project Southern Extension (SEP or Project) is located 16 miles west of 
Bakersfield within the Buttonwillow Service Area of the BVWSD (Figure 1). 

The BVWSD operates a surface water delivery system with more than 125 miles of earthen 
canals that have an annual evaporation and seepage loss of about 37,000 acre-feet-per-year 
(AF/Y). The system has been essentially unchanged for more than 130 years. The District 
expects to conserve approximately 1,970 AF/Y through seepage reduction and improved 
measurement and control with the addition of the SEP project. 

In 2016, the BVWSD completed the Northern Area Pipeline project (NAP), approximately 
20 miles of new buried pipeline. The NAP converted a portion of the District’s outdated system 
of unlined canals to pipe as a way to reduce water losses due to seepage. The NAP begins at 
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the District’s northern most boundary and continues south to Vlasnik Road. The NAP was 
installed primarily adjacent to the District’s Main Drain Canal, and has an estimated annual 
water savings of approximately 15,000 AF/Y.  

The SEP is consistent with the District’s overall water conservation and management program. 
The southern portion of the NAP would begin at Vlasnik Road, and continue south for an 
additional 5 miles. The SEP is designed to further improve the District’s water-use efficiency. 

The SEP would include the construction of approximately 5 miles of pipeline, varying in sizes 
between 30 and 54 inches, and primarily buried adjacent to existing canals, on existing ROWs, 
or field roads. Construction would also include 10 new turnouts and one reservoir of 
approximately 5 acres.  The reservoir would be unlined and in use approximately 4 months a 
year. Construction would consist of activities consistent with digging, trenching, and 
excavation of soil to install the new pipeline. Buena Vista is expected to begin construction in 
early 2017 and take approximately 10 months to complete. The District would utilize existing 
disturbed areas for construction equipment and materials. Three construction lay-down areas 
are approximately 2.5 acres each (Figure 2). 

Project Benefits and Objectives 

The goals and objectives of the proposed Project are to conserve water by reducing water lost 
through canal seepage, to reduce operational costs, and to allow for more irrigation water to be 
delivered to district agricultural users on a year-round basis. Additionally, a piped system 
would improve the flexibility and responsiveness of water service.  

Surface water conserved by the Project will be available to:  

1) District water users for agricultural use and wildlife enhancement, thus reducing the 
need for groundwater pumping 
 

2) The Kern National Wildlife Refuge to support wetlands 
 

3) The Tule Elk State Natural Reserve to support wetlands and groundwater recharge  
 

4) Dedicated groundwater recharge facilities. Groundwater conserved by the Project 
through substitution of surface water deliveries now would serve groundwater users 
within the region and increase the volume of water available for in-county and out-of-
county markets.  

The Project is being designed to meet the following criteria: 

1) Match Current Service Access – Currently all landowners served by BVWSD have 
equal access to water. Any new system must insure similar availability of water. 

Water will be supplied at the location of existing turnouts, or a mutually agreed upon 
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new locations. However, all deliveries will be made through metered outlets rather than 
through gated turnouts.  

Each point of delivery will require authorization from district management and the 
landowner. 

2) Meet Current and Future Needs – Buena Vista is a changing district. In 2008 there were 
approximately 3,500 acres of permanent crops. By the spring of 2015, based on lands 
either already in permanent crops or under current development for permanent crops, it 
is estimated district facilities will serve 17,000 acres of permanent crops. Permanent 
crops tend to have longer irrigation seasons and higher seasonal consumptive use 
requirements than annual crops but require fewer points of service. Although the 
conversion from serving annual crops to permanent crops should not affect system-wide 
peak demand, it may raise peak demands on certain branches and laterals. 
 

3) Meet Current and Past Demands at Wetlands – BVWSD has a significant portion of the 
lands (4,950 acres) in the Northern Area Pipeline service area encumbered with 
exclusive easements. These easements are owned by nature conservancies, both public 
and private. Usually these deliveries are not requested in peak demand times, however 
water must be available to meet this eventuality. 
 

4) On-Farm Irrigation Improvements – Although on farm irrigation practices centered for 
many years on flood irrigation through gated turnouts, on-farm irrigation practices are 
now changing rapidly as growers convert to drip and micro-sprinkler systems to better 
control applications to permanent crops. 

Buena Vista is now in the process of converting all gated turnouts to meters to better 
serve irrigation customers, to comply with current standards for measurement accuracy 
at turnouts and for implementation of volumetric pricing. 

8. Surrounding land uses and setting:  

The BVWSD lies in the trough of California’s southern San Joaquin Valley, approximately 
16 miles west of the City of Bakersfield. Aside from the small unincorporated town of 
Buttonwillow, there are no other population centers within the BVWSD. The BVWSD’s 
Service Area comprises approximately 50,000 acres within the lower Kern River watershed, 
and can be divided into two distinct areas: the Buttonwillow Service Area and the Maples 
Service Area. The Buttonwillow Service Area comprises approximately 46,200 acres situated 
northwesterly of the Buena Vista Lake Bed. The Maples Service Area of BVWSD comprises 
approximately 3600 acres situated easterly of the Buena Vista Lake Bed. The Henry Miller 
Water District (HMWD) is a part of BVWSD; however, HMWD is not a part of BVWSD’s 
Service Area and possesses its own water contracts with the Kern County Water Agency.  
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9. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement): 

• Central Valley Regional Water Quality Control Board Construction Activities General 
Permit  

• San Joaquin Valley Air Pollution Control Board Dust Control Plan 

10. Have California Native American Tribes traditionally and culturally affiliated with the 
project area requested consultation pursuant to Public Resources Code Section 
21080.3.1? If so, has consultation begun? 

The Torres Martinez Cahulla Indians contacted BVWSD on May 9, 2016, requesting to be 
notified of projects in the area. The Native American Heritage Commission and all known 
Native American Tribes in the project vicinity were notified on July 7, 2016. 
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Figure 1: Project Location 
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Figure 2:  Proposed Southern Extension Pipeline 
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I. AESTHETICS – Would the project: 

a)  Have a substantial adverse effect on a scenic 
vista? 

    

b)  Substantially damage scenic resources, including, 
but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway? 

    

c)  Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

    

d)  Create a new source of substantial light or glare 
which would adversely affect day or nighttime 
views in the area? 

    

(a-d) The Project area is flat; comprising dirt roads, open water canals, and various agricultural crops. There are 
no significant view-sheds or scenic vistas (Figure 3). The proposed action would result in buried facilities and 
decommissioning some existing canals. There would be little change to the existing view. The proposed Project 
would not create any new sources of light. 

The construction activities would last approximately 10 months and only occur during daylight hours. During 
construction, there would be a small number of construction vehicles at the site; however, this would not be 
substantially different than agricultural equipment normally used. Construction and operation of the proposed 
Project would not appear different than current operations at the BVWSD. Therefore there would be no 
change to visual resources from the proposed Project and thus no impact to aesthetics, buildings, or 
surroundings. 

 
Figure 3:    Typical View Shed in the Project Area 
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II. AGRICULTURE AND FOREST RESOURCES – Would the project: 

a)  Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), 
as shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of 
the California Resources Agency, to non- 
agricultural use? 

    

b) Conflict with existing zoning for agricultural use, 
or a Williamson Act contract? 

    

c) Conflict with existing zoning for, or cause 
rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), timberland (as 
defined by Public Resources Code section 4526), 
or timberland zoned Timberland Production (as 
defined by Government Code section 51104(g))? 

    

d) Result in the loss of forest land or conversion of 
forest land to non-forest use? 

    

e)  Involve other changes in the existing 
environment which, due to their location or 
nature, could result in conversion of Farmland, to 
non-agricultural use or conversion of forest land 
to non-forest use? 

    

(a-e)  The Project is located in an agricultural area that is almost entirely in active production (with the exception of 
roads and canals, related conveyance facilities, and lands designated for conservation uses). The Project 
would increase water supplies by reducing water lost through the leaking canals. Approximately 4.3 miles of 
existing canal within the Project area will be reclaimed for agricultural use as portions will be 
decommissioned and buried. This may increase over time as the capabilities of the pipeline are fully integrated 
into district operations. The Project is expected to increase water supply and have a beneficial effect to 
agricultural production and therefore, no impact to agriculture and forest resources. 
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III. AIR QUALITY – Where available, the significance criteria established by the applicable air quality 
management or air pollution control district may be relied upon to make the following determinations. Would 
the project: 
a) Conflict with or obstruct implementation of the 

applicable air quality plan? 
    

b) Violate any air quality standard or contribute 
substantially to an existing or projected air 
quality violation? 

    

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

    

d) Expose sensitive receptors to substantial 
pollutant concentrations? 

    

e) Create objectionable odors affecting a substantial 
number of people? 

    

(a-e)  The Project is located within the southern San Joaquin air-shed. This portion of the air-shed is in non-
attainment (does not meet standards) for federal and state air quality standards for ozone and PM2.5 
(particulate matter less than 2.5 micrometers in diameter). The air-shed is in nonattainment of the state PM10 
(particulate matter less than 10 micrometers in diameter) standard (San Joaquin Valley Air Pollution Control 
District [SJVAPCD]) 2016. The Project would involve seven (7) construction vehicles during the 10-month 
Project implementation phase for the delivery of materials and equipment, and excavation of soil to bury the 
new pipe. The primary concern for construction of the proposed Project is PM10 emissions from fugitive dust. 
The construction of the Project would be subject to SJVAPCD Rule 8021 for dust control. An approved Dust 
Control Plan is required if the Project involves disturbing more than 5 acres of earth or moving 2,500 cubic 
yards per day for any 3 construction days. With the implementation of the Dust Control Plan, the proposed 
Project is not expected to contribute substantially to existing levels of PM10 or conflict with the SJVAPCD’s 
air quality plan. There are no sensitive receptors in the area as it is remote and with very few residents. Due to 
the mobile nature of the pipeline construction, any emission issues would last only a few days at each site. 
Therefore, impacts would be less than significant. 

The operation phase of the Project would rely on gravity flow and electric pumps to move the water to the 
places of use. Since the proposed Project would not have a significant increase in electrical demand than the 
existing operations, the Project would have no adverse impacts to air quality during the operations phase. 
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IV. BIOLOGICAL RESOURCES – Would the project: 
a)  Have a 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 California Department 
of Fish and Game or U.S. Fish and Wildlife 
Service? 

    

b)  Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations, or by the California Department of 
Fish and Game or US Fish and Wildlife Service? 

    

c)  Have a substantial adverse effect on federally-
protected wetlands as defined by Section 404 of 
the Clean Water Act (including, but not limited 
to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, 
or other means? 

    

d)  Interfere substantially with the movement of any 
native resident or migratory fish or wildlife 
species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

    

e)  Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

    

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan? 

    

(a-f)  A total of eight (8) special-status species have been documented in the in vicinity to the proposed Project. 
Special-status species that have been recorded in proximity to the Project area include San Joaquin kit fox, 
Tipton kangaroo rat, San Joaquin antelope squirrel, Western mastiff bat, Kern mallow, Lost Hills crownscale, 
recurved larkspur, and Coulter’s goldfields. These species were mainly recorded in areas that supported 
saltbush scrub habitat. While the Project is located within the range of these species, the proposed Project 
area does not contain suitable habitat and lacks features (vegetation composition, structure, burrows, dens, 
nests, etc.) and elements (i.e., prey) required by most special-status species. This determination is based on 
current agricultural land use and site conditions observed during biological surveys. The Project avoids 
impact to natural lands, including sensitive plant communities, riparian areas, designated wetlands, potential 
wetlands, and vernal pools. No special-status plant species were identified in the Project sites during 
biological surveys. Consistent with current agency protocols and guidelines, no additional botanical surveys 
are required for the Project because it is proposed in active agriculture. Based on a lack of suitable habitat in 
the Project area, no additional surveys are recommended or required for Western pond turtle, California red-
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legged frog, giant garter snake, vernal pool fairy shrimp, Buena Vista Lake ornate shrew, blunt-nosed leopard 
lizard, giant kangaroo rat, Tipton kangaroo rat, short-nosed kangaroo rat, Tulare grasshopper mouse, and San 
Joaquin pocket mouse, and Lewis’s woodpecker. Accordingly, no specific avoidance or mitigation measures 
are proposed for these species. No special-status wildlife species were observed in the Project area during 
biological surveys; however, barn owls were observed using a nest box along the edge of an agricultural field, 
adjacent to an existing farm road. In addition to barn owls, species including Western mastiff bat, burrowing 
owl, short-eared owl, loggerhead shrike, and long-billed curlew may forage in portions of the Project area. 
Certain agricultural crops in the Project area may also be used as foraging habitat for species including San 
Joaquin kit fox, American badger, and Swainson’s hawk. Since an active Swainson’s hawk nest site (used at 
least once in the past 5 years) is known to occur within 5 miles of the Project area, and potential foraging 
habitat is present in portions of the Project area, additional surveys are recommended to detect nesting 
Swainson’s hawk within 0.5 miles of construction areas. This recommendation is consistent with the 
Swainson’s Hawk Technical Advisory Committee’s (SWTAC) Recommended Timing and Methodology for 
Swainson’s Hawk Nesting Surveys in California’s Central Valley). If the avoidance and minimization measures 
are implemented by the District for the proposed Project, impacts to San Joaquin kit fox, Swainson’s hawk, 
other special-status wildlife and sensitive migratory birds would be avoided. See Section E for Mitigation 
Measures. 
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V. CULTURAL RESOURCES – Would the project: 

a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
§ 15064.5? 

    

b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to § 15064.5? 

    

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

    

d) Disturb any human remains, including those 
interred outside of dedicated cemeteries? 

    

(a-d)  The Project area consists of agricultural land, canals and improved dirt roads. Visibility was generally good 
except for agricultural fields that had alfalfa growing in them; alfalfa fields had very poor visibility. As part of 
the cultural resources investigation conducted in support of the Project, Archaeologists conducted a records 
search at the Southern San Joaquin Valley Information Center (SSJVIC) and conducted a pedestrian survey of 
the Project area. A total of nine (9) new isolated finds were recorded from April 26-29, 2016. The isolated 
finds consist primarily of various flaked stone artifacts. These include five bifaces, one core, one flake tool, one 
piece of debitage, and one assayed cobble. Prehistoric finds are generally not considered significant resources 
under CEQA .Neither do they appear to meet any other state significance criteria. Thus, the Project would 
have no impact on cultural resources.  
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VI. TRIBAL CULTURAL RESOURCES – Would the project: 

a) Cause a substantial adverse change in the 
significance of a Tribal cultural resource, defined in 
Public Resources Code section 21074 as either a 
site, feature, place, cultural landscape that is 
geographically defined in terms of the size and 
scope of the landscape, sacred place, or object with 
cultural value to a California Native American Tribe, 
and that is: 

    

i) Listed or eligible for listing in the California 
Register of Historical Resources, or in a local 
register of historical resources as defined in 
Public Resources Code section 5020.1(k) or 

    

ii) A resource determined by the lead agency, in 
its discretion and supported by substantial 
evidence, to be significant pursuant to 
criteria set forth in subdivision (c) of Public 
Resources Code Section 5024.1. In applying 
the criteria set for in subdivision (c) of Public 
Resource Code Section 5024.1 for the 
purposes of this paragraph, the lead agency 
shall consider the significance of the resource 
to a California Native American Tribe. 

    

(a) The Torres Martinez Cahulla Indians contacted BVWSD on May 9, 2016, requesting to be notified of projects 
in the area. The Native American Heritage Commission and all known Native American Tribes in the project 
vicinity were notified on July 7, 2016.  No tribes have requested formal consultation. 



16 
 

  

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

VII. GEOLOGY AND SOILS – Would the project: 

a) Expose people or structures to potential 
substantial adverse effects, including the risk of 
loss, injury, or death involving: 

    

i) Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on 
other substantial evidence of a known fault? 
Refer to Division of Mines and Geology 
Special Publication 42. 

    

ii) Strong seismic ground shaking?     
iii) Seismic-related ground failure, including 

liquefaction? 
    

iv) Landslides?     
b) Result in substantial soil erosion or the loss of 

topsoil? 
    

c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a 
result of the project, and potentially result in on- 
or off-site landslide, lateral spreading, 
subsidence, liquefaction, or collapse? 

    

d) Be located on expansive soil, as defined in Table 
18-1-B of the Uniform Building Code (1994), 
creating substantial risks to life or property? 

    

e) Have soils incapable of adequately supporting the 
use of septic tanks or alternative waste water 
disposal systems where sewers are not available 
for the disposal of waste water? 

    

(a-e)  The proposed Project does not lie within the Alquist-Priolo Earthquake Fault Zone nor is it in a liquefaction 
or landslide zone (California Department of Conservation 2016). The lack of topography in the Project area 
precludes landslides. Potential damage from seismic activity due to rupture or settlement would be considered 
adverse since the pipeline is carrying water for agricultural purposes however, the conversion of open canals 
to buried pipelines as described under the proposed Project, would not create any additional potential for 
adverse impacts from seismic activity. 

With the implementation of the Dust Control Plan (see Section III), loss of topsoil would be minimized during 
construction. Operation of the proposed Project would not substantially increase topsoil loss or create a 
potential for soil erosion as the area is in constant agricultural production and topographically flat. Therefore, 
implementation of the proposed Project would not have adverse effects to geology and soils. 
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VIII. GREENHOUSE GAS (GHG) EMISSIONS – Would the project: 

a) Generate GHG emissions, either directly or 
indirectly, that may have a significant impact on the 
environment? 

    

b) Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing the 
emissions of GHGs? 

    

(a-b)  The Environmental Protection Agency’s (EPA) mandatory reporting threshold for large sources of GHGs is 
25,000 metric tons of CO2 emitted annually (EPA 2016). This threshold is approximately the amount of CO2 
generated by 4,400 passenger vehicles per year. Comparatively, emissions from seven construction vehicles 
during Project implementation would be considerably lower. Because these activities would be similar to 
existing conditions, for both construction and operation, and will be far below the threshold level of emissions, 
the Project GHG emissions would not represent a substantial change and would not conflict with the Kern 
County GHG emissions reduction program. 
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IX. HAZARDS AND HAZARDOUS MATERIALS – Would the project: 

a) Create a significant hazard to the public or the 
environment through the routine transport, use, 
or disposal of hazardous materials? 

    

b) Create a significant hazard to the public or the 
environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the 
environment? 

    

c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or 
waste within one-quarter mile of an existing or 
proposed school? 

    

d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a 
result, would it create a significant hazard to the 
public or the environment? 

    

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety 
hazard for people residing or working in the 
project area? 

    

f) For a project within the vicinity of a private 
airstrip, would the project result in a safety 
hazard for people residing or working in the 
project area? 

    

g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

    

h) Expose people or structures to a significant risk of 
loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

    

(a-h)  The Project is located in an agricultural area, containing no communities of any size. The proposed Project is 
located away from population centers; involves no hazardous materials; and would rely on electric power 
rather than liquid fuels. The pipeline would carry water and thus would pose no hazard in the event of failure. 
Fires are unlikely within the Project area as it contains agricultural crops, a low fuel source for fire. The 
proposed Project would not affect emergency response plans as facilities would not interfere with traffic routes 
or response vehicle transport. There would not be an increase in hazards or materials from implementing the 
proposed Project. 
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X. HYDROLOGY AND WATER QUALITY – Would the project: 

a)  Violate any water quality standards or waste 
discharge requirements? 

    

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

    

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

    

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

    

e)  Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted 
runoff? 

    

f)  Otherwise substantially degrade water quality?     
g)  Place housing within a 100-year flood hazard 

area as mapped on a federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other 
flood hazard delineation map? 

    

h)  Place within a 100-year flood hazard area 
structures which would impede or redirect 
flood flows? 

    

i)  Expose people or structures to a significant risk 
of loss, injury or death involving flooding, 
including flooding as a result of the failure of a 
levee or dam? 

    

j)  Inundation by seiche, tsunami, or mudflow?     
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(a-j)  BVWSD is located in the southwestern portion of the San Joaquin Valley. Data on local geology and groundwater 
conditions within BVWSD suggest that it is substantially isolated from much of the Kern County groundwater 
subbasin and that this isolation, coupled with the BVWSD’s access to surface water, leads to groundwater supply 
conditions within the BVWSD’s boundaries that differ from those characteristic of many other locations within 
Kern County.  

In 2016, to improve the efficiency of their system and reduce seepage and evaporative losses, the BVWSD 
completed the NAP, approximately 20 miles of buried pipeline. The NAP converted a portion of the District’s 
outdated system of unlined canals to pipe as a way to reduce water losses. The NAP begins at the District’s 
northern most boundary and continues south to Vlasnik Road in the BSA. The District’s Assessment of Potential 
Groundwater Impacts in September, 2014, (NAP Assessment) is included as Appendix A, which analyzes the 
impacts of the NAP by using water and salt budgets for the project area.  As the SEP is similar and covers the 
same geographic area, the model used in the groundwater impact assessment for the NAP was updated with SEP 
project features. 

SEP project effects on groundwater result from (1) the reduction in seepage from the abandonment of canals and 
(2) the increase in seepage from the construction and operation of Reservoir.   

In the Assessment of Potential Groundwater Impacts for the SEP shows the resulting effect on each aquifer from 
the additional seepage by the SEP reservoir. The seepage from the reservoir is assumed to affect both the 
Perched and Main Aquifers.  

The net effect of the SEP is that water levels will be slightly higher (0.2 feet) in the Perched Aquifer in 
comparison to effects already analyzed for the NAP. Water levels in the Main Aquifer will be 2.6 feet higher than 
previously projected. Water quality in both aquifers will see improvement with salt concentrations lowering 
slightly in both aquifers due to the seepage of high quality water from the reservoirs.  Therefore, there would be 
no significant impacts to groundwater quality or quantity from operation of the SEP. See Section D for the full 
report. 

There are no streams or rivers within the project area. The project area is primarily flat and developed with a 
water conveyance system to deliver water to crops. There is no source of water within the project area that would 
feed surrounding surface waterbodies, therefore, drainage patterns to receiving waters would not be impacted. 
Stormwater is captured and utilized for irrigation therefore there would be no impact from stormwater runoff.  

There are no above-ground structures planned, therefor there would be no impact to infrastructure or people. 
The proposed project is far removed from waterbodies that could provide a source for water-related natural 
disasters such as flooding, tsunamis or mudflows. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XI. LAND USE AND PLANNING – Would the project: 
a)  Physically divide an established community?     
b)  Conflict with any applicable land use plan, policy, 

or regulation of an agency with jurisdiction over 
the project (including, but not limited to the 
general plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect? 

    

c)  Conflict with any applicable habitat conservation 
plan or natural community conservation plan? 

    

(a-c)  The proposed Project is located in an area zoned for agriculture and will serve existing farmland. The Project 
is located outside of existing communities and is consistent with existing zoning. There are no adopted Habitat 
Conservation Plans, Natural Community Conservation Plans, or other approved local, regional, or state 
habitat conservation plans covering the proposed Project site. There would not be a conflict with conservation 
plans or land use plans as zoning would not change in the Project area. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XII. MINERAL RESOURCES – Would the project: 
a)  Result in the loss of availability of a known 

mineral resource that would be of value to 
the region and the residents of the state? 

    

b)  Result in the loss of availability of a locally- 
important mineral resource recovery site 
delineated on a local general plan, specific 
plan or other land use plan? 

    

(a-b)  The proposed Project is not located in or near an area of mineral resources. 
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 Potentially 
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Impact 

Less Than 
Significant with 
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Less Than 
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Impact 
No 

Impact 

XIII. NOISE – Would the project result in: 
a)  Exposure of persons to or generation of 

noise levels in excess of standards 
established in the local general plan or 
noise ordinance, or applicable 
standards of other agencies? 

    

b)  Exposure of persons to or generation 
of excessive groundborne vibration or 
groundborne noise levels? 

    

c)  A substantial permanent increase in 
ambient noise levels in the project 
vicinity above levels existing without 
the project? 

    

d)  A substantial temporary or periodic 
increase in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

    

e)  For a project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of 
a public airport or public use airport, 
would the project expose people 
residing or working in the project area 
to excessive noise levels? 

    

f)  For a project within the vicinity of a 
private airstrip, would the project 
expose people residing or working in 
the project area to excessive noise 
levels? 

    

(a-f)  The Project is located in an agricultural land use area with no known sensitive receptors. There would be no 
changes to existing operation and no change in existing noise levels. Construction would occur during the day, 
and is located in a remote area, without a population center or many residences. Since the Project is not located 
near any sensitive receptors, construction noise will not have a significant impact. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XIV. POPULATION AND HOUSING – Would the project: 

a)  Induce substantial population growth 
in an area, either directly (for example, 
by proposing new homes and 
businesses) or indirectly (for example, 
through extension of roads or other 
infrastructure)? 

    

b)  Displace substantial numbers of 
existing housing, necessitating the 
construction of replacement housing 
elsewhere? 

    

c)  Displace substantial numbers of 
people, necessitating the construction 
of replacement housing elsewhere? 

    

(a-b)  The proposed Project is located in an agricultural area and away from population centers. The Project will 
result in no new housing. In addition, the Project will result in no new long-term employment. The construction of 
the Southern Extension would be less than 1 year and the operations will require no additional employees to 
operate. The expected increase in water due to the reduction of inefficiencies in water delivery would be sold to 
Kern County agricultural users and would not be allocated for urban growth. There would be no impact to 
population and housing. 
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XV. PUBLIC SERVICES – 

 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

a)  Would the project result in substantial 
adverse physical impacts associated 
with the provision of new or physically 
altered governmental facilities, need 
for new or physically altered 
governmental facilities, the 
construction of which could cause 
significant environmental impacts, in 
order to maintain acceptable service 
ratios, response times or other 
performance objectives for any of the 
public services: 

    

Fire protection?     
Police protection?     
Schools?     
Parks?     
Other public facilities?     

(a) The proposed Project is located in an undeveloped area. The characteristics of the facilities pose no increase in 
fire risk. In addition, the construction phase will be relatively short with no construction activities occurring at 
night. The operation phase will require no additional employees to maintain and operate. Therefore, the Project 
will demand no additional public services. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XVI. RECREATION – 

a)  Would the project increase the use of 
existing neighborhood and regional 
parks or other recreational facilities 
such that substantial physical 
deterioration of the facility would occur 
or be accelerated? 

    

b)  Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities 
which might have an adverse physical 
effect on the environment? 

    

(a-b)  No recreational facilities exist in the Project area. The proposed Project will not increase the population nor 
otherwise affect local recreational facilities. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XVII. TRANSPORTATION / TRAFFIC – Would the project: 
a)  Conflict with an applicable plan, 

ordinance or policy establishing 
measures of effectiveness for the 
performance of the circulation system, 
taking into account all modes of 
transportation including mass transit 
and non-motorized travel and relevant 
components of the circulation system, 
including but not limited to 
intersections, streets, highways and 
freeways, pedestrian and bicycle paths, 
and mass transit? 

    

b)  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? 

    

c)  Result in a change in air traffic patterns, 
including either an increase in traffic 
levels or a change in location that 
results in substantial safety risks? 

    

d)  Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or 
incompatible uses (e.g., farm 
equipment)? 

    

e)  Result in inadequate emergency 
access? 

    

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

    

(a-f)  The proposed Project occurs in a rural area with lightly travelled roads. The Project will result in no additional 
employees or transit routes. Construction traffic will utilize existing public roads to deliver equipment, supplies, 
and workers to the construction sites. Since the pipeline construction would primarily move along a linear 
corridor; no one place will experience a change in traffic for any extended period of time. Construction of the 
Project will employ only a few individuals at a time. The pipeline Project consists of buried facilities and would 
not increase hazards during operation. Therefore, there would be no impact to transportation reliability or 
access. 
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 Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 
No 

Impact 

XVIII. UTILITIES AND SERVICE SYSTEMS – Would the project: 

a) Exceed wastewater treatment requirements of 
the applicable Regional Water Quality Control 
Board? 

    

b) Require or result in the construction of new 
water or wastewater treatment facilities or 
expansion of existing facilities, the construction 
of which could cause significant environmental 
effects? 

    

c) Require or result in the construction of new 
storm water drainage facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

    

d) Have sufficient water supplies available to serve 
the project from existing entitlements and 
resources, or are new or expanded entitlements 
needed? 

    

e) Result in a determination by the wastewater 
treatment provider which serves or may serve 
the project that it has adequate capacity to serve 
the project’s projected demand in addition to the 
provider’s existing commitments? 

    

f)  Be served by a landfill with sufficient permitted 
capacity to accommodate the project’s solid 
waste disposal needs? 

    

g) Comply with federal, state, and local statutes and 
regulations related to solid waste? 

    

(a-g)  No wastewater treatment facilities occur in the Project area. Storm water and agricultural runoff currently 
collects within certain existing ditches and canals. These accumulations are covered by the Water Quality 
Management Plan – August 2012 Main Drain (Canal) approved by the State Water Resources Control Board. 
The proposed Project will result in no new wastewater facilities or wastewater flow. Minimal waste will be 
generated during construction and no increase in waste production will occur during the operation of the 
Project. Canals are primarily comprised of dirt and construction would not create a substantial amount of 
waste material. The Project will be designed to capture and reuse storm water that collects within Project 
facilities. The Project will conserve existing water supplies and make them more readily available to existing 
water users. Therefore, the proposed Project will not place constraints on the local utilities and services that 
would create adverse impacts. Therefore, there would be no impact to utilities and public services in the area. 
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Less Than 
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Incorporated 

Less Than 
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No 

Impact 

XIV. MANDATORY FINDINGS OF SIGNIFICANCE – 
a) Does the project have the potential to degrade 

the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, 
cause a fish or wildlife population to drop below 
self-sustaining levels, threaten to eliminate a 
plant or animal community, reduce the number 
or restrict the range of a rare or endangered 
plant or animal or eliminate important examples 
of the major periods of California history or 
prehistory? 

    

b) Does the project have impacts that are 
individually limited, but cumulatively 
considerable? (“Cumulatively considerable” 
means that the incremental effects of a project 
are considerable when viewed in connection 
with the effects of past projects, the effects of 
other current projects, and the effects of 
probable future projects) 

    

c) Does the project have environmental effects 
which will cause substantial adverse effects on 
human beings, either directly or indirectly? 

    

(a-c)  In order to address potentially significant impacts, BVWSD will adopt a mitigation program to lower impacts 
to a level of non-significance. Past, present, and probable future projects include the NAP, Northern Area 
Project-Eastern Extension, Palms Groundwater Banking and Recovery Projects, and the Brackish 
Groundwater Remediation Project. 

BVWSD prepared an Initial Study and Mitigated Negative Declaration (SCH No.  2014091060) for the NAP in 
2014, which entailed the installation of approximately 20 miles of buried pipeline to convey water and reduce 
leekage from open earthen canals. The BVWSD has evaluated the environmental effects of the NAP and 
mitigation measures similar to measures established within the NAP have been established for the SEP. 
Construction of the Southern Extension would not have a significant cumulative effect to resources in the 
Proposed Action area if mitigation measures are followed during construction. 

BVWSD is planning to construct another 5 miles of pipeline to extend the reach of the NAP to areas further 
east in the District.  Construction is anticipated to begin for the NAP-Eastern Extension in the fall of 2017, and 
last approximately 10 months. The Eastern Extension would connect with the Southern Extension to move 
water to portions of the District in the southeast. Impacts from construction of the Eastern Extension are 
expected to be similar to those described in the NAP Southern Extension Project (Figure 4). 

The Brackish Groundwater Remediation Program (BGRP) would mitigate for the increase in salt 
concentrations to the perched aquifer from the NAP. An Environmental Impact Report (EIR) for the BVWSD 
Water Management Program (SCH No. 2009011008) was prepared in 2009 for the BGRP (in addition to three 
other proposed projects). The Project is currently under construction and located along the Main Drain Canal 
that runs north to south (Figure 5). 
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BVWSD prepared an Initial Study and Mitigated Negative Declaration (SCH No. 2015121030) for the Palms 
Groundwater Banking Project in 2015.  The groundwater replenishment and water banking project covered 
approximately 1,160 acres and includes features needed to apply surface water for groundwater recharge as 
well as facilities needed for recovery and treatment of stored groundwater. Buena Vista is currently in the 
planning stage for the Palms Groundwater Recovery project. Palms Groundwater Banking and Recovery 
Project is located in the southern portion of the District and not in the vicinity of the SEP (Figure 4). 

Although incremental increases in greenhouse gases and particulate matter would occur during construction 
of each project, these resources would be minor in comparison to normal operations and vehicle traffic in the 
area.  Additionally, a Dust Control Plan would be implemented for each project thus resulting in substantial 
control of fugitive dust.  BVWSD’s projects have very little overlap in construction timing, are isolated, 
occurring in distinct regions of the District. The small number of construction vehicles would not contribute 
significantly to atmospheric greenhouse gas concentrations as the reporting threshold for emissions is 25,000 
metric tons of CO2 emitted annually (EPA 2016). This threshold is approximately the amount of CO2 
generated by 4,400 passenger vehicles per year.  
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Figure 4: BVWSD Past, Present and Foreseeable Projects



32 
 

Section C. References 

California Department of Conservation. 2016. 
http://www.quake.ca.gov/gmaps/WH/regulatorymaps.htm 

CDFG (California Department of Fish and Game).  2004.  Approved survey methodology for the 
blunt-nosed leopard lizard.  Unpublished protocol, California Department of Fish and 
Game, Sacramento, California.  4 pp. 

California Department of Fish and Game (CDFG). 2012. Staff Report on Burrowing Owl 
Mitigation. State of California Natural Resources Agency. Department of Fish and Game. 
March 2012.  

California Department of Fish and Wildlife (CDFW). 2014. California Natural Diversity 
Database. Rare Find 5, for Commercial Subscribers. Habitat Planning and Conservation 
Branch. Electronic Database. 

San Joaquin Valley Air Pollution Control District (SJAPCD) 2012. 
http://www.valleyair.org/transportation/CEQA%20Rules/SPALTables61912.pdf. 

San Joaquin Valley Air Pollution Control District (SJAPCD). 2016. 
http://www.valleyair.org/aqinfo/attainment.htm. 

United States Environmental Protection Agency (EPA). 2016. Greenhouse Gas Reporting 
Program. http://www.epa.gov/ghgreporting/ 

United States Fish and Wildlife Service (USFWS). 2011. U.S. Fish and Wildlife Service 
Standardized Recommendations For Protection Of The Endangered San Joaquin Kit Fox 
Prior To Or During Ground Disturbance. Prepared by the Sacramento Fish And Wildlife 
Office, January 2011. 9 pp. 

 

http://www.quake.ca.gov/gmaps/WH/regulatorymaps.htm
http://www.valleyair.org/aqinfo/attainment.htm
http://www.epa.gov/ghgreporting/


33 
 

Section D. Technical Memos and Reports 
 

Cultural Resources 

Biological Resources 

Groundwater Resources 

 



www.geiconsultants.com 2868 Prospect Park Drive, Suite 400 
 Rancho Cordova, CA 95670 
 916.631.4500 fax 916.631.4501 

Memo 
To: Ginger Gillin, Stephanie Breeden GEI Consultants, Inc. 

From: Denise Jurich – GEI Consultants, Inc.  

cc:  

Date: July 8, 2016 

Re: Cultural Resources Investigation Results for the Northern Area Pipeline 
Southeast Extension Project 

  
Introduction 

The Northern Area Pipeline Southeast Extension Project (Project) is designed to improve overall 
water use efficiency within the Buena Vista Water Storage District (BVWSD, District) in three ways: 
1) eliminate seepage from unlined canals, 2) allow year-round delivery of surface water in a pipeline 
distribution system, and 3) allow for conveyance of high quality water from the Kern River for 
distribution throughout area served by the Northern Area Pipeline. The water conserved by 
eliminating seepage would enable delivery of all of the surface water entering the conveyance system, 
thereby minimizing the need to augment surface water supplies by pumping groundwater. BVWSD is 
located in the southern San Joaquin Valley, approximately 16 miles west of the City of Bakersfield 
and encompassing the town of Buttonwillow. 

The project will consist of converting unlined canals and ditches to a pipeline system. The water will 
be distributed from two sources—the California Aqueduct and the Kern River. The District has 
contracted with GEI Consultants, Inc. (GEI) to conduct cultural resources investigations for the 
project. 

As part of the cultural resources investigation conducted in support of the project, GEI archaeologists 
conducted a records search at the Southern San Joaquin Valley Information Center (SSJVIC) and 
conducted a pedestrian survey of the project area. This letter summarizes the methodology and results 
of the cultural resources investigation.  

Records Search 

A records search was conducted at the Southern San Joaquin Valley Information Center (SSJVIC) on 
April 20, 2016, by GEI archaeologist Karen Gardner. The SSJVIC is the branch of the California 
Historical Resources Information System (CHRIS) which manages records of cultural resources 
within Fresno, Kern, Kings, Madera, and Tulare Counties. It is located on the campus of California 
State University, Bakersfield.  

For the purposes of this memo, project area is defined as the project footprint and study area is 
defined as the project area plus a quarter-mile buffer zone. To assess the risk of impact to known 
historic or prehistoric resources and to assess the potential and nature of potential cultural resources 
by the project, all records of cultural resources falling within the study area were reviewed. 
Referenced documents included base maps, reports from previous projects, DPR site records, and 
California Historic Landmarks documentation.  

http://www.geiconsultants.com/


 -2- June 29, 2016 

The records search revealed three reports of work done previously within the study area. All records 
were viewed to determine whether cultural resources were identified. Reference information is, 
presented in Table 1. 

Table 1. Reports of Previous Work within the Project Areas 
Report No. Year Author(s) Title Affiliation 
KE-867 1992 Parr, R.E. and R.M. 

Yohe II 
An Archaeological Assessment of 
330 Acres of Land Comprising the 
Proposed Cal Club Circuit Raceway, 
Buttonwillow, Kern County, California 

Cultural Resources 
Facility 

KE-4643 2013 Akyüz, L. and D. 
Ruzicka 

Paleontological  Resources and 
Cultural Resources Phase I 
Assessment for the Buena Vista 
Water Storage District  Northern Area 
Project, Kern County, California  

ArchaeoPaleo 
Resource 
Management Inc. 

KE-4715 2015 Carey, P.A., S. 
Davis, J. Gorman 
and D.S. Whitley 

Phase I Survey/Class III Inventory, 
BVWSD Northern Pipeline Project, 
Kern County, California 

ASM Affiliates 

Seven cultural resources have been previously identified within the study area including three historic 
era canals and ditches, three prehistoric isolated finds and one prehistoric site. Previously reported 
resources are summarized in Tables 2 and 3, organized by resources within the project area and those 
within the study area (up to a quarter-mile outside the project area). Four previously reported 
resources are in the project area. Three are historic era canals and one is a prehistoric isolated find 
consisting of a piece of obsidian shatter. The three canals and ditch were all built between 1931 and 
1954. The isolated prehistoric piece of obsidian shatter is as described, an otherwise non-diagnostic 
single piece of obsidian representing a severely broken tool or material source. 

Table 2. Previously Reported Resources within the Project Area 
Resource Number/Trinomial Description 

P-15-16992 “Canal 17”, built between 1931 and 1954. 

P-15-16993 “Canal 18”, built between 1931 and 1954. 

P-15-17004 “Vlasnik Road Ditch”, built between 1931 and 1954. 

P-15-17028 Isolated piece of obsidian shatter 

Table 3. Previously Reported Resources One Quarter-mile Outside the 
Project Area 

Resource Number/Trinomial Description 
P-15-84 “Indian Burial Ground”, minimal information taken from Lokern 

Quadrangle 
P-15-9334 Isolate chert core 
P-15-9335 Isolate projectile point 

All three of the previously recorded resources that are a quarter-mile outside the project area are 
prehistoric resources. Two of the resources are isolated artifacts with no associated archaeological 
deposit, other artifacts, or archaeological features. The first isolate is called a chert “chunk”, from the 
description of the artifact given, however, it actually appears to be a core (a mass of raw material that 
tools are made from). The second isolated find is a chert, possible projectile point. The third resource 
is a reported “Indian Burial Ground” (P-15-84); according to the DPR site record the information 
regarding the cemetery was taken from the Lokern Quadrangle, and has not been field verified.  
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Pedestrian Survey  

Two GEI archaeologists, Karen Gardner, Registered Professional Archaeologist (RPA), with 12 years 
of experience in California and Peru, and Julie Minor Sage, with 15 years of experience in California, 
Nevada, and Arizona, completed the pedestrian survey of the proposed pipeline within the project 
area on April 26-29, 2016 (Table 4). 

Table 4. Pedestrian Survey Schedule 
Location Proposed Use Method 

TO 12 7 CFS through TO 7 15 
CFS, through TO 4 10 CFS, TO 7 
15 CFS through TO 3 3.5 CFS to 
the north 

Pipeline Surveyed using 15 m transects on 
both sides of road 

Laydown Areas within northwest 
quarter of project areas 

Laydown Areas Surveyed using 15 m transects 

A pedestrian survey was performed within the alignments, laydown and reservoir areas, walking 
transects no more than 15 meters apart through open areas. Representative areas and areas of interest 
were photographed. Locations were confirmed using paper maps, as well as project plans viewed in 
Google Earth. A Trimble unit was used to record GPS locations to submeter accuracy.  

Results 

The project area consists of agricultural land, canals and improved dirt roads. Visibility was generally 
good except for agricultural fields that had alfalfa growing in them; alfalfa fields had very poor 
visibility. 

A total of nine new isolated finds were recorded from April 26-29, 2016.  

The isolated finds are summarized in Table 4.  

Isolate # Artifact type 
12 Biface Stage 2 or 3 biface 

20 Core Temblor chert, multi-
directional core 

21 Biface and 
shatter 

CCS 

22 Tested cobble CCS 

23 Flake Obsidian 

24 Biface Obsidian 

25 Biface and core 
fragment 

CCS 

26 Biface and flake 
tool 

CCS 

27 Bottle and 
hardware 

Glass and metal 
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The isolated finds consist primarily of various flaked stone artifacts. These include five bifaces, one 
core, one flake tool, one piece of debitage, and one assayed cobble. 

There was no attempt to relocate cultural resources previously recorded a quarter-mile outside the 
project area because they are outside the project area and will not be affected by the project. 

Conclusion 

The project contains a total of nine isolated prehistoric finds. Prehistoric finds are generally not 
considered significant resources under CEQA because they rarely meet significance criteria to be 
eligible for listing in the California Register of Historical Resources (CRHR), and thus a significant 
resource. State significance criteria include:  

1. It is associated with events or patterns of events that have made a significant contribution to 
the broad patterns of local or regional history, or the cultural heritage of California or the 
United States; or 

2. It is associated with the lives of persons important to local, California, or national history; or 

3. It embodies the distinctive characteristics of a type, period, region, or method of construction 
or represents the work of a master, or possesses high artistic values; or 

4. It has yielded, or has the potential to yield, information important to the prehistory or history 
of the local area, California, or the nation. 

Lacking any context, the isolated finds do not meet any of the first three criteria and has only 
extremely limited potential to generate data and therefore does not meet criterion 4.  

Resources P-15-16992, -16993, and -17004 do not appear to have been built during an era of 
significance for irrigation in the area (Criterion 3). Neither do they appear to meet any other state 
significance criteria. 

It does not appear that the project will have an adverse effect on a State historical resource. 
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INTRODUCTION

The Buena Vista Water Storage District (District) proposes to construct the Northern Area
Pipeline (NAP) Southern Extension Project (Project) in western Kern County, California. Robert
A. Booher Consulting (RAB Consulting) was retained by GEI Consultants, Inc. (GEI) to conduct
biological surveys and provide an assessment of the proposed Project impacts for submittal to
GEI and the District.

RAB Consulting conducted biological surveys for the proposed Project to identify potential
habitat for special-status wildlife and plant species and to determine whether additional
biological surveys were warranted. This report presents the results of our biological surveys and
includes measures that would be implemented during the proposed Project to avoid or minimize
potential impacts to special-status wildlife and plant species.

PROJECT LOCATION AND ENVIRONMENTAL SETTING

The proposed Project is U.S. Geological Survey (USGS) Lokern 7.5-minute quadrangle (see
Figure 1). The proposed Project is located 6.5 miles northwest of Buttonwillow, California, one
(1) mile south of Lerdo Highway, 0.4 miles east of Main Drain Road and west of Interstate 5.
From Lerdo Highway and Main Drain Road, existing dirt roads used for agriculture and water
distribution provide access to the Project.

The proposed Project is located within the Buena Vista Water Storage District (BVWSD) Service
Area in western Kern County. The BVWSD lies in the trough of California’s southern San
Joaquin Valley; the District’s Service Area is comprised of approximately 50,000 acres within the
lower Kern River watershed. The Project is proposed in the Buttonwillow Service Area, which is
comprised of 45,000 acres situated northwest of the Buena Vista Lake Bed.

Topography in the Project area is generally flat and most of the land in this region of the San
Joaquin Valley is used for agriculture. Land uses within the Project area include agricultural
production of alfalfa, grapes, wheat, and other row crops and water distribution (canal operation
and maintenance). Active agriculture surrounds the Project area and the Buttonwillow Raceway
Park is adjacent to the northeast. Representative photographs of the proposed Project area are
presented in Appendix A.

The proposed Project is located within the Draft Kern County Valley Floor Habitat Conservation
Plan (VFHCP) Program Area (Kern County VFHCP, 2006); however, there are no adopted
Habitat Conservation Plans, Natural Community Conservation Plans or other approved local,
regional, or State habitat conservation plans covering the proposed Project.

PROJECT DESCRIPTION

The District operates a surface water delivery system with more than 125 miles of earthen canals
that have an annual evaporation and seepage loss of about 37,000 acre-feet-per-year (AF/Y). The
system has been essentially unchanged for more than 130 years. The District expects to conserve
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approximately 9,440 AF/Y through seepage reduction and improved measurement and control
with the addition of the Southern Extension.

In 2016, the District completed the Northern Area Pipeline (NAP) project, comprised of a total of
20 miles of buried pipeline. The NAP converted a portion of the District’s outdated system of
unlined canals to pipe as a way to reduce water losses due to seepage. The NAP begins at the
District’s northern most boundary and continues south to Vlasnik Road. The NAP was installed
primarily adjacent to the District’s Main Drain Canal, and has an estimated annual water savings
of approximately 15,000 AF/Y.

The Southern Extension would start at Vlasnik Road, and continue south and east for an
additional 5.8 miles of buried pipeline. The Project is designed to further improve the District’s
water-use efficiency and connect the District’s northern service area to areas further south and
east. Easements would be obtained from landowners to accommodate the new pipeline. The
Southern Extension of the NAP would operate as a discreet unit, providing water to specific
locations within the BVWSD. The Project location is shown in Figure 1.

The Project would include the construction of approximately 5.8 miles of pipeline, varying in
sizes between 21 and 63 inches in diameter. The pipeline would be primarily buried adjacent to
existing canals, on existing right-of-way (ROW), or field roads. The Project would also include
the construction of eight (8) new turnouts and one (1) reservoir. The District would utilize
existing disturbed areas for construction equipment and materials. Three (3) construction lay-
down areas would be used, each measuring approximately 350 feet by 350 feet (2.8 acres) in size.
The proposed pipeline alignment, new turnouts, laydown areas, and reservoir for the Project are
illustrated in Figure 2.

Construction would consist of activities consistent with digging, trenching, and excavation of soil
to install the new pipeline. The District is expected to begin construction of the Project in early
2017 and the Project would take approximately 10 months to complete.

Project Goals and Objectives

The goals and objectives of the proposed Project are to conserve water by reducing water lost
through canal seepage, to reduce operational costs, to allow for more irrigation water to be
delivered to district agricultural users on a year-round basis, and to deliver water through a piped
system. Water delivery through pipelines will improve the flexibility and responsiveness of water
service, better matching the needs of the drip and micro-sprinkler on-farm systems which are
becoming prevalent in the BVWSD. The installation of the new pipeline would also aid in
lowering the water table of the poor quality perched shallow aquifer.

Surface water conserved by the Project will be available to: 1) district water users for agricultural
use and wildlife enhancement, thus reducing the need for groundwater pumping, 2) the Kern
National Wildlife Refuge to support wetlands, 3) the Tule Elk State Natural Reserve to support
wetlands and groundwater recharge, and 4) dedicated groundwater recharge facilities.
Groundwater conserved by the Project through substitution of surface water deliveries for
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groundwater now being pumped will serve groundwater users within the region and will increase
the volume of water available for in-County and out-of-County markets.

The Project is being designed to meet the following criteria:

1) Match Current Service Access - Currently all landowners served by District have equal
access to water. Any new system must insure similar availability of water. Water will be
supplied at the location of existing turnouts, or a mutually agreed upon new locations.
However, all deliveries will be made through metered outlets rather than through gated
turnouts. Landowners who have plans to convert their land to permanent crops may
request service to both current and future points of delivery. Each point of delivery will
require authorization from District management and the landowner.

2) Meet Current and Future Needs - Buena Vista is a changing district. In 2008, there
were approximately 3,500 acres of permanent crops. By the spring of 2015, based on lands
either already in permanent crops or under current development for permanent crops, it is
estimated District facilities will serve 17,000 acres of permanent crops. An implication of
this shift is that even in instances where a landowner insists their land will never be
converted to permanent crops, the District should be capable of meeting a delivery
schedule adequate to serve these crops. Permanent crops tend to have longer irrigation
seasons and higher seasonal consumptive use requirements than annual crops but require
fewer points of service. Although the conversion from serving annual crops to permanent
crops should not affect system-wide peak demand, it may raise peak demands on certain
branches and laterals.

3) Meet Current and Past Demands at Wetlands – The District has a significant portion of
the lands (4,950 acres) in the Northern Area Pipeline service area encumbered with
exclusive easements. These easements are owned by nature conservancies, both public
and private. However, each wetland still maintains its full water rights and could choose
to have delivery of their full right. Usually these deliveries are not requested in times of
peak demand; however, water must be available to meet this eventuality.

4) On-Farm Irrigation Improvements - Although on farm irrigation practices centered for
many years on flood irrigation through gated turnouts, on-farm irrigation practices are now
changing rapidly as growers convert to drip and micro-sprinkler systems to better control
applications to permanent crops.

The District is now in the process of converting all gated turnouts to meters to better serve
irrigation customers, to comply with current standards for measurement accuracy at turnouts and
for implementation of volumetric pricing.

The terms “Project area” and “Project site” are used throughout this report. “Project area”
describes the general region where activities are planned. The term “Project site” is used
throughout this document to describe the specific location where a pipeline or turnout will be
installed, or where a laydown area or reservoir is proposed (i.e., construction footprint).
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SURVEY METHODOLOGIES

A literature review was completed and field surveys were conducted to identify sensitive habitats
and special-status species that could potentially be present within the proposed Project area. The
following sections describe the literature and databases that were reviewed prior to conducting
biological surveys and the survey methods that were used.

Literature Review: Prior to conducting biological surveys for the proposed Project and during the
preparation of this biological assessment, we reviewed RAB Consulting data files from previous
surveys in the vicinity and records from the following sources:

 United States Fish and Wildlife Service (USFWS) Information, Planning, and Conservation
(IPaC) System (USFWS 2016a);

 California Department of Fish and Wildlife (CDFW) California Natural Diversity Database
(CNDDB) RareFind 5 and Biological Information and Observation System (BIOS) (CDFW
2016a); and

 California Native Plant Society’s (CNPS) online Inventory of Rare and Endangered
Vascular Plants of California, 8th Edition (CNPS 2016).

For the CNDDB and CNPS databases, a list was generated of special-status species that occur in or
may be affected by Projects in the Lokern and Buttonwillow USGS 7.5-minute quadrangles. From
the USFWS IPaC System, a list of Federally listed species that are and migratory birds that may be
present was obtained for the Project area. Combined, these lists were used to determine the targeted
special-status species and to identify applicable survey protocols or guidelines.

Special-status species are those taxa that are legally protected under the State or Federal
Endangered Species Act (ESAs) or other regulations and considered sufficiently rare by the
scientific community to qualify for such listing. Special-status plants and animals generally fall
into one or more of the following categories:

 Plants or animals listed or proposed for listing as Threatened or Endangered under the
Federal ESA (50 Code of Federal Regulations [CFR] 17.12 [listed plants], 1711 [listed
animal] and various notices in the Federal Register [FR][proposed species]);

 Candidates for listing as Threatened or Endangered under the Federal ESA in the Review
of Native Species That Are Candidates for Listing as Endangered or Threatened (50 CFR
17 Notice of Review, 2015);

 Bird species that are considered Birds of Conservation Concern (BCC) by the USFWS.
Bird species on this list include nongame birds, gamebirds without hunting seasons, and
ESA candidate, proposed endangered or threatened, or recently delisted species;

 Plants or animals listed or proposed for listing by the State of California as Threatened or
Endangered under the California ESA (14 California Code of Regulations [CCR] 670.5);
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 Animals classified as CDFW Fully Protected (California Fish and Game Code, Sections
3511 [birds], 4700 [mammals], and 5050 [reptiles and amphibians]);

 Animal Species on the CDFW Special Animals List (CDFW 2016b);

 Plants listed as California Rare Plant Rank (CRPR) 1A are presumed extinct in California
(CNPS 2016);

 Plants listed as California Rare Plant Rank (CRPR) 1B are considered rare, threatened, or
endangered in California or elsewhere (CNPS 2016);

 Plants listed as California Rare Plant Rank (CRPR) 2 are considered rare or endangered in
California, but more common elsewhere (CNPS 2016);

 Plants identified as California Rare Plant Rank 3 (CRPR) 3 are those for which more
information is needed; a review list (CNPS 2016); and

 Plants listed as California Rare Plant Rank (CRPR) 4 are of limited distribution, on a
watch list (CNPS 2016). These taxa may be included as special-status species on the
basis of local significance or recent biological information.

Background information for several listed wildlife and plant species (including biology, reasons for
decline, limiting factors, etc.) that have potential to occur within and/or adjacent to the proposed
Project site and general area is found in the Recovery Plan for Upland Species of the San Joaquin
Valley, California (USFWS 1998). USFWS 5-Year Species Reviews were consulted for Federally
listed species including San Joaquin kit fox, blunt-nosed leopard lizard, giant kangaroo rat, Tipton
kangaroo rat, Buena Vista Lake ornate shrew, San Joaquin woolly-threads, California jewelflower,
and Kern mallow (USFWS 2010a, 2010b, 2010c, 2010d, 2010e, 2013a, and 2013b). Sources that
were consulted for information on special-status species’ distribution include California’s Wildlife
Volume II Birds (Zeiner et al. 1990), The Jepson Manual (Hickman 1996), Remsen 1978 [birds],
Williams 1986 [mammals], and Jennings and Hayes 1994 [reptiles and amphibians]. Relevant
technical information from these databases, reports, literature sources and websites are incorporated
and referenced as appropriate.

SENSITIVE WILDLIFE SPECIES SURVEYS

Current survey guidelines were reviewed prior to conducting biological resource surveys in the
field. These methods are identified in the following references: CNPS (CNPS 2001), CDFW
(CDFG 1990, 1995, 2000, 2003, 2004, 2009, 2012, and CDFW 2013), the Swainson’s Hawk
Technical Advisory Committee (SWTAC) (2000), The California Burrowing Owl Consortium
(1993), and USFWS (1989, 1995, 1996, 1999, 2000, and 2011). Biological surveys were
conducted to determine the following:

 Habitat types and site conditions

 On-site, adjacent, and surrounding land uses
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 Suitability of the Project area to support federal and/or State listed and other special-status
wildlife species

 Suitability of the Project area to support federal and/or State listed and other special-status
plants

 Evidence of special-status small mammal species (i.e., giant kangaroo rat, Tipton kangaroo
rat, Buena Vista Lake ornate shrew, etc.)

 Presence of small mammal burrows that may serve as potential for special-status small
mammals and blunt-nosed leopard lizard

 Presence of known or potential San Joaquin kit fox dens

 Presence of Western burrowing owls and suitable nesting burrows

 Presence of suitable nesting, roosting, and/or foraging habitat for Swainson’s hawk and
other migratory and sensitive birds.

Biological resource surveys were conducted for the proposed pipelines, turnouts, laydown areas,
and a proposed reservoir (see Figure 2). Surveys were completed in the Project sites along
transects, spaced 30 to 50 feet apart, by USFWS guidelines (USFWS 1989, 1995, 1999, and 2011)
and following CDFW Approved Survey Methodologies for Sensitive Species (CDFG 1990). Direct
observations of all wildlife species and their sign (i.e., tracks, scat, nests, roosts, etc.) were recorded
during biological surveys.

A few isolated burrows and evidence of kangaroo rat use (i.e., tracks, tail drags) were identified in a
small patch of uncultivated/fallow land where a turnout is proposed. Small mammal trapping
surveys were implemented in that area to determine species presence, in accordance with the
USFWS Survey Protocol for Determining Presence of San Joaquin Kangaroo Rats (USFWS
2013a).

SPECIAL-STATUS PLANT SURVEYS

Prior to conducting field surveys, the USFWS Guidelines for Conducting and Reporting
Botanical Inventories for Federally Listed, Proposed, and Candidate Plants (USFWS 2000), the
CDFW Protocols for Surveying and evaluating impacts to special-status native plant
populations and natural communities (CDFG 2009) and the CNPS Botanical Survey Guidelines
(CNPS 2001) were reviewed. The Project sites were walked systematically to ensure thorough
coverage of areas subject to disturbance. Common plants and agricultural crops observed in the
Project area were recorded during biological surveys.
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Special-status species that may potentially occur in the Project area are identified in Table 1. The
species identified in the database queries were evaluated in terms of their likelihood to occur
within the Project sites. This evaluation considered the known distribution and habitat
requirements of the species and current site conditions. The following findings were prepared:

 Observed – species was confirmed through direct observation in the Project area during
biological surveys.

 Potentially Present – species has been previously recorded or historically documented
within or immediately adjacent to the Project area. Although not observed during
biological surveys, the species should be expected during the appropriate season and time
of day where suitable habitat is present.

 Low Potential – species has not been documented within or immediately adjacent to the
Project area, nor is it likely to occur, but its presence cannot be completely discounted
(i.e., as a result of mobility).

 No Potential – species does not occur within or immediately adjacent to the Project area
due to the lack of required habitat features for the species, or the known range of the
species is well defined and does not include the Project area or immediate vicinity.
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

Amphibians and Reptiles
Western pond turtle Emys marmorata -- SSC A thoroughly aquatic turtle of ponds,

marshes, rivers, streams, and
irrigation ditches, typically with
aquatic vegetation. Require basking
sites and suitable upland habitat
(sandy banks or grassy open fields)
near water for egg-laying.

No Potential. No suitable habitat is present
in the Project area, as canals are regularly
maintained and lack aquatic vegetation year
round. Western pond turtles have not been
recorded in the proposed Project area. The
species has been documented in the Kern
River Flood Canal at Lerdo Highway,
approximately 2.3 miles northwest of the
Project area (CDFW 2016a).

Blunt-nosed leopard
lizard

Gambelia sila FE CE, FP Resident of sparsely vegetated alkali
and desert scrub habitats, in areas of
low topographic relief. Seeks cover
in mammal burrows, under shrubs or
structures such as fence posts. May
excavate their own burrows, but
typically utilize small mammal or
other lizard burrows.

No Potential. No suitable habitat for blunt-
nosed leopard lizard is present in the Project
area. Blunt-nosed leopard lizard has not
been documented in the Project area or
immediate vicinity (CDFW 2016a). The
species has been recorded approximately 3
and 6 miles east, 3 miles southwest, and 3.7
miles south of the Project area (CDFW
2016a).

California red-
legged frog

Rana draytonii FT SSC Lowlands and foothills in or near
permanent sources of deep water
with dense, shrubby or emergent
riparian vegetation. Requires 11 to
20 weeks of permanent water for
larval development. Must have
access to aestivation habitat,
consisting of small mammal burrows
and moist leaf litter.

No Potential. The Project is located outside
the known range and current distribution of
the species. Furthermore, no suitable
habitat for California red-legged frog is
present in the Project area.

Giant garter snake Thamnophis gigas FT CT A highly aquatic species that prefers
fresh water marsh and low gradient
streams. Has adapted to drainage
ditches and irrigation canals.

No Potential. No suitable habitat for giant
garter snake is present in the Project area, as
canals are regularly maintained and lack
aquatic vegetation year round. Giant garter
snake has not been documented in the
Project area (see Figure 3). The species
was historically recorded 6.4 miles to the
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

southeast (CDFW 2016a).

Birds
Western grebe Aechmophorus

occidentalis
BCC -- Requires open water with an

adequate supply of fish and
crustaceans. Breeds in freshwater
lakes and marshes with emergent
vegetation. Moves to saltwater
brackish bays, estuaries, and
sheltered sea coasts during winter.

Low Potential. The species may travel
through the Project area; however, no
suitable nesting or foraging habitat is
present in the Project area. Western grebe
has not been documented in the Project area
(CDFW 2016a). The species has been
recorded 5 miles to the north and 6 miles
northwest (ebird 2016).

Tricolored
blackbird

Agelaius tricolor BCC SSC Freshwater emergent wetlands. This
highly colonial species requires open
water, protected nesting substrate,
and a foraging area with insect prey
within a few kilometers of the
colony

Low Potential. The species may travel
through or forage in the Project area;
however, no suitable nesting habitat is
present in the Project area. Tricolored
blackbird has not been documented in the
Project area (CDFW 2016a). The species
has been recorded 7 miles to the southeast
and 9 miles east (ebird 2016).

Bell’s sparrow Amphispiza belli BCC -- Frequents low, fairly dense stands of
shrubs, occupying sagebrush, alkali
desert scrub, desert scrub, and
similar habitats. Uses more arid,
open shrub habitats in winter. Feeds
mostly on insects, spiders, and seeds.

Low Potential. The species may travel
through the Project area; however, no
suitable nesting or foraging habitat is
present in the Project area. Bell’s sparrow
has not been documented in the Project area
(CDFW 2016a). The species been recorded
3.2 miles south and 9 miles east (ebird
2016).

Short-eared owl
(Wintering)

Asio flammeus BCC SSC Large expanses of open grassland.
Nests on the ground and occasionally
in hayfields and stubble fields. The
species preys on small mammals and
requires an abundance of prey, as
they are active both day and night.

Low Potential. Some agricultural fields in
the Project area may serve as potential
foraging habitat during migration and in
winter. However, forage would be
considered limited in the Project area based
on a lack of small mammal burrows that
would support a suitable prey base. This
species has not been documented in the
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

Project area or immediate vicinity (CDFW
2016a).

Western burrowing
owl

Athene cunicularia BCC SSC A year-round resident of open
grasslands, prairies, farmlands, and
deserts. Found in level to gently
sloping areas with sparse vegetation
or bare ground. The species also
uses developed areas including
agricultural fields, golf courses,
vacant lots, airports, etc. Nests
underground, commonly in ground
squirrel burrows.

Low Potential. Some agricultural lands in
the Project area may provide limited use for
burrowing owl foraging; however, no
suitable nesting habitat (burrows) is present
in the Project area. Burrowing owl has not
been recorded in the Project area (see
Figure 3). The species has been
documented approximately 3.5 miles south
and 5 miles east of the Project area (CDFW
2016a).

Swainson’s hawk
(Breeding)

Buteo swainsoni BCC CT Breeds in grasslands with scattered
trees, juniper-sage flats, riparian
areas, savannahs, and agricultural or
ranch lands with groves or lines of
trees. Requires adjacent suitable
foraging areas such as grasslands, or
alfalfa or grain fields supporting
rodent populations.

Potentially Present. Potential foraging
habitat for the species is present in areas of
agriculture planted to suitable crops such as
alfalfa and tomatoes. Swianson’s hawk
may potentially roost and/or nest in
landscape trees in the Project area and
immediate vicinity; however, no individuals
were observed and no active nest sites were
identified in the Project area. Swainson’s
hawk has been documented nesting 4.2
miles south of the Project site (CDFW
2016a). The species has also been recorded
in flight along Interstate 5, in locations 3
miles and 4 miles east of the Project area
(ebird 2016).

Mountain plover
(Wintering)

Charadrius montanus BCC SSC Short grassland, freshly plowed
fields or newly sprouting grain
fields. Short vegetation or bare
ground, in flat topography; prefers
grazed areas with burrowing rodents.

Low Potential. Some agricultural fields in
the Project area may serve as potential
foraging habitat during migration and in
winter; however, no suitable nesting habitat
is present in the proposed Project area.
Mountain plover has not been documented
in the Project area (CDFW 2016a). The
species has been recorded 13 miles to the
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

north (ebird 2016).

Peregrine falcon Falco peregrinus BCC FP A year-round resident that is more
common along coasts. Peregrine
falcons perch on tall features, and
require cliffs, water towers,
buildings, or other tall structures for
nesting. Feeds on medium sized
birds such as pigeons, shorebirds,
and ducks.

Low Potential. The species may travel
through or forage in the Project area;
however, no suitable nesting habitat is
present in the proposed Project area.
Peregrine falcon has not been documented
in the Project area (CDFW 2016a). The
species has been recorded 10 miles to the
southeast and 13 miles north (ebird 2016).

Bald eagle
(Wintering)

Haliaeetus
leucocephalus

BCC CE, FP Lakes, rivers, reservoirs, marshes,
and coasts. Nest in forested areas
near large bodies of water. Prefers
tall, mature coniferous or deciduous
trees for perching. Bald eagles
typically steal fish from osprey or
mammals, rather than catching it for
themselves. Roosts communally in
winter.

Low Potential. The species may travel
through the Project area during migration
and over winter; however, no suitable
nesting or foraging habitat for bald eagle is
present in the proposed Project area. Bald
eagles have not been documented in the
Project area (CDFW 2016a).

Least bittern Ixobrychus exilis BCC SSC Freshwater or brackish marshes with
tall, emergent vegetation.

Low Potential. The species may travel
through the Project area during migration;
however, no suitable nesting or foraging
habitat is present in the Project area. Least
bittern has not been documented in the
Project area (CDFW 2016a).

Loggerhead shrike Lanius ludovicianus BCC SSC A year-round resident that prefers
open habitats with scattered shrubs
and trees. Hunts from fence posts
and utility poles, preying on insects,
birds, lizards, and small mammals.
The species is known for impaling
its prey on barbed wire, thorns, or
other sharp objects for later
consumption.

Low Potential. The species may travel
through and forage in the Project area;
however, no suitable nesting habitat is
present in the Project area. Loggerhead
shrike has not been documented in the
Project area (CDFW 2016a). The species
has been recorded approximately 1 mile to
the northeast (ebird 2016).
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

Marbled godwit
(Wintering)

Limosa fedoa BCC -- A large shorebird that occurs in
wetland, riparian, tidal flat, and sand
dune habitats, and in open shallow
water along shorelines. Breeds in
wetland and marsh habitats, and in
flooded plains. In migration and
winter, the species occurs on
mudflats and beaches. Feeds on
crustaceans, mollusks, worms,
grasshoppers and other insects, seeds
and tubers.

Low Potential. The species may travel
through the Project area during migration
and over winter; however, no suitable
foraging or nesting habitat is present in the
Project area. Marbled godwit has not been
documented in the Project area (CDFW
2016a). The species has been recorded 15
miles to the northeast (ebird 2016).

Lewis’s
woodpecker
(Wintering)

Melanerpes lewis BCC -- Open woodland habitats. Needs
trees for cavity nesting. This species
of woodpecker feeds in flight or
gleans insects from the tree surface,
rather than excavating wood for
boring insects.

No Potential. No suitable habitat is present
in the proposed Project area. Lewis’s
woodpecker has not been documented in
the Project area or immediate vicinity
(CDFW 2016a).

Long-billed curlew
(Wintering)

Numenius americanus BCC -- Sparse, short-grassland habitats and
agricultural fields. In winter,
migrates to the coast and interior
Mexico, in wetlands, tidal estuaries,
mudflats, and flooded fields.
Migrates north from wintering
grounds during March and April.
These large shorebirds feed mainly
on insects (grasshoppers, beetles),
earthworms, crustaceans (shrimp),
and marine invertebrates.

Low Potential. Some agricultural fields in
the Project area may serve as potential
foraging habitat during migration and in
winter; however many crop types (i.e.,
orchards) are unsuitable for foraging.
Long-billed curlew has not been
documented in the Project area (CDFW
2016a). The species has been recorded 4.8
miles to the east (ebird 2016).

Fox sparrow
(Wintering)

Passerella iliaca BCC -- Breed in remote areas of coniferous
forest, mountain scrub, and dense
thickets. These sparrows may be
seen over winter in tall chaparral,
scrub and forest habitats, generally
foraging on the ground and in leaf
litter for insect prey.

Low Potential. The species may travel
through the Project area during migration
and over winter; however, no suitable
foraging or nesting habitat is present in the
Project area. Fox sparrow has not been
documented in the Project area (CDFW
2016a). The species has been recorded 15
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

miles to the southeast (ebird 2016).

Nuttall’s
woodpecker

Picoides nuttallii BCC -- A year-round resident confined to
the oak woodlands and riparian areas
in California; rarely found in
conifers. Requires trees for cavity
nesting. This species of woodpecker
consumes insects and arthropods,
and occasionally fruit, but does not
feed on acorns.

Low Potential. The species may travel
through the Project area; however, no
suitable nesting or foraging habitat is
present in the Project area. Nuttall’s
woodpecker has not been documented in
the Project area (CDFW 2016a). The
species has been recorded 6 miles north of
the Project area and 14 miles to the
southeast (ebird 2016).

Brewer’s sparrow Spizella breweri BCC -- Arid scrub and desert grasslands.
Found year-round in association with
big sagebrush (Artemesia tridentata)
and other large sagebrush species
(>5 feet tall), including saltbush and
creosote.

Low Potential. The species may travel
through the Project area; however, no
suitable nesting or foraging habitat is
present in the Project area. Brewer’s
sparrow has not been documented in the
Project area or immediate vicinity (CDFW
2016a).

Le Conte’s thrasher Toxostoma lecontei BCC SSC Alkali desert scrub and open desert
wash, scrub, and succulent scrub
habitats. Nests in dense, spiny
shrubs or densely branches cactus,
usually 2-8 feet above the ground.

Low Potential. The species may travel
through the Project area; however, no
suitable nesting or foraging habitat is
present in the Project area. Le Conte’s
thrasher has not been documented in the
Project area. The species has been recorded
7 miles to the southwest (CDFW 2016a).

Crustaceans

Vernal pool fairy
shrimp

Branchinecta lynchii FT -- Found in short-lived seasonal cool-
water vernal pools with low to
moderate dissolved solids.

No Potential. No suitable habitat (vernal
pools) is present in the Project area. Vernal
pool fairy shrimp has not been documented
in the Project area or immediate vicinity
(CDFW 2016a).

Mammals
San Joaquin
(Nelson’s) antelope
squirrel

Ammospermophilus
nelsoni

- CT Found in the western San Joaquin
Valley from 150 to 3,600 feet in
elevation. Found on dry sparsely

No Potential. No suitable habitat for San
Joaquin antelope squirrel is present in the
Project area. The species has not been
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

vegetated loam soils. This species
digs burrows or uses other rodent
(kangaroo rat or California ground
squirrel) burrows. Requires widely
scattered shrubs, forbs, and grasses
in broken terrain with gullies and
washes.

documented in the Project area (see Figure
3). San Joaquin antelope squirrel has been
recorded approximately 2 miles to the west,
in saltbush scrub habitat adjacent to the
Kern River Flood Canal (CDFW 2016a).
The species was historically documented
5.2 miles to the east, prior to agricultural
conversion in that area (CDFW 2016a).

Giant kangaroo rat Dipodomys ingens FE CE Prefer annual grassland on gentle
slopes of generally less than 10°,
with friable, sandy-loam soils.
However, most remaining
populations are found on poorer,
marginal habitats which include
shrub communities on a variety of
soil types. Giant kangaroo rats
develop burrow systems with one to
five or more separate openings.
Utilize two types of burrow: 1) a
vertical shaft with a circular opening
and no dirt apron, and 2) a larger,
more horizontally-opening shaft,
usually wider than high with a well-
worn path leading from the mouth.

No Potential. No suitable habitat for giant
kangaroo rat is present in the Project area.
A few isolated burrows were observed in a
small uncultivated area where a turnout is
proposed; however, giant kangaroo rats
were not captured during small mammal
trapping surveys conducted in June 2016.
Giant kangaroo rat has not been
documented in the Project area (see Figure
3). The species has been recorded in
locations west and south of the California
Aqueduct, approximately 3.4 miles and 5.2
miles southwest, and 5.8 miles south of the
Project area (CDFW 2016a).

Short-nosed
kangaroo rat

Dipodomys nitratoides
brevinasus

-- SSC Permanent resident of alkali desert
scrub habitat and herbaceous habitats
with scattered shrubs. Currently
found mainly in the southwestern
San Joaquin Valley at elevations up
to 1800 ft. Forages on open round
and under shrubs, eating mainly seed
for annual forbs and grasses.
Requires sandy loam soils for
excavation of burrows.

No Potential. No suitable habitat for short-
nosed kangaroo rat is present in the Project
area. A few isolated burrows were observed
in a small uncultivated area where a turnout
is proposed; however, short-nosed kangaroo
rats were not captured during small
mammal trapping surveys conducted in
June 2016. The species has not been
recorded in the Project area (see Figure 3).
Short-nosed kangaroo rats have been
documented in several locations south of
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

the California Aqueduct. The species has
been captured at locations approximately
3.6 miles, 4.4 miles, and over 5 miles to the
south/southwest (CDFW 2016a).

Tipton kangaroo rat Dipodomys nitratoides
nitratoides

FE CE Saltbush scrub and sink scrub
communities in the Tulare Lake
Basin of the Southern San Joaquin
Valley. Requires soft, friable soils
which escape seasonal flooding.
This species digs burrows in elevated
soil mounds often at the bases of
shrubs.

No Potential. No suitable habitat for Tipton
kangaroo rat is present in the Project area.
A few isolated burrows were observed in a
small uncultivated area where a turnout is
proposed; however, Tipton kangaroo rats
were not captured during small mammal
trapping surveys conducted in June 2016.
The species has not been recorded in the
Project area (see Figure 3). Tipton
kangaroo rat has been documented in an
area of habitat 0.9 miles to the northeast
(CDFW 2016a). The species has also been
captured 3.4 miles to the south and
southwest.

Western mastiff bat Eumops perotis
californicus

-- SSC Open, semi-arid to arid habitats.
Conifer and deciduous woodlands,
Coastal scrub, chaparral, and
grasslands. This species roosts in
crevices on cliff faces or high
buildings, and in trees or tunnels.

Low Potential. The species may potentially
roost in eucalyptus tree stands adjacent to
the northeast and forage throughout the
Project area. The species has not been
documented in the Project area (see Figure
3). Western mastiff bat was historically
recorded approximately 3miles west of the
Project area (CDFW 2016a).

Tulare grasshopper
mouse

Onychomys torridus
tularensis

-- SSC Found in the hot, arid portions of the
southern San Joaquin Valley,
Ceirvo-Panoche Region in Fresno
and San Benito counties, and
adjacent interior valleys of the Coast
Ranges (e.g., Cuyama Valley and
Carrizo Plain). Occurs in a variety
of habitats including blue oak
woodland, upper Sonoran subshrub

No Potential. No suitable habitat for Tulare
grasshopper mouse is present in the Project
area. A few isolated burrows were observed
in a small uncultivated area where a turnout
is proposed; however, Tulare grasshopper
mouse was not captured during small
mammal trapping surveys conducted in
June 2016. The species has not been
recorded in the Project area (see Figure 3).
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

scrub, alkali sink and mesquite
associations (on the valley floor),
and grasslands (at the base of the
foothills).

Tulare grasshopper mouse has been
documented in areas of habitat 3 to 5 miles
south and southwest of the Project area
(CDFW 2016a).

San Joaquin pocket
mouse

Perognathus inornatus
inornatus

-- SSC Found in grasslands and blue oak
savannahs. Requires friable soils for
digging.

No Potential. No suitable habitat for San
Joaquin pocket mouse is present in the
Project area. A few isolated burrows were
observed in a small uncultivated area where
a turnout is proposed; however, San Joaquin
pocket mouse was not captured during
small mammal trapping surveys conducted
in June 2016. The species has not been
recorded in the Project area (see Figure 3).
San Joaquin pocket mouse has been
documented south of the California
Aqueduct, approximately 5.4 miles
southwest, and 7.3 miles southeast of the
Project area (CDFW 2016a). .

Buena Vista Lake
ornate shrew

Sorex ornatus relictus FE SSC Marshlands and riparian areas in the
Tulare Basin. Uses stumps, logs, and
litter for cover. Prefers moist soil.

No Potential. No designated critical habitat
for Buena Vista Lake ornate shrew is
present in the Project area. The Project area
lacks habitat features and elements that are
essential to the species. The species has not
been recorded in the Project area (see
Figure 3). Buena Vista Lake ornate shrew
was historically documented 6.3 miles to
the southeast and was more recently
confirmed 11 miles to the north (CDFW
2016a).

American badger Taxidea taxus -- SSC The species is found in a variety of
open herbaceous and shrub
vegetation types/habitats with dry,
friable soils. It is widely distributed
in California, with the exception of
the humid coastal belt, occurring

Low Potential. No suitable habitat is
present in the Project area. The species
may travel through the Project area;
however, forage would be limited based on
a lack of small mammal burrows that would
support a suitable prey base. No burrows
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

from sea-level to alpine meadows
and coniferous forests.

that were of appropriate size for use by
badger or sign (i.e., scat, tracks, digging,
prey remains, etc.) of the species was
observed during biological surveys. While
badgers have not been documented in the
Project area, the species has been recorded
over 5.8 miles south and over 6 miles to the
southeast (CDFW 2016a).

San Joaquin kit fox Vulpes macrotis mutica FE CT Inhabit annual grasslands or grassy
open stages with scattered shrubby
vegetation. Require loose-textured
sandy soils for burrowing, and a
suitable prey base.

Low Potential. Agricultural lands may be
used for foraging; however, forage would
be limited based on a lack of small mammal
burrows that would support a suitable prey
base. No individual San Joaquin kit fox,
known dens, or burrows that were of
appropriate size for potential use were
observed. No other sign (i.e., scat, tracks,
digging, prey remains, etc.) of activity was
identified during biological surveys. The
species has not been documented in the
Project area (see Figure 3). San Joaquin kit
fox have been recorded in several locations
surrounding the Project area; the closest
occurrences in the CNDDB are 1 mile to
the west and 1.2 miles to the northeast
(CDFW 2016a).

Plants
Heartscale Atriplex cordulata var.

cordulata
-- Rank

1B.2
Chenopod scrub, valley and foothill
grassland, meadows, and seeps.
Found on alkaline flats and scalds in
the Central Valley, and on sandy
soils. Elevation range 0 to 560
meters. Blooming period: April
through October.

No Potential. No suitable habitat is present
in the Project area. No individuals were
recorded during biological surveys.
Heartscale has not been documented in the
Project area (see Figure 3). The species has
been recorded 5.7 miles to the southeast
(CDFW 2016a).

Crownscale Atriplex coronata var.
coronata

-- Rank 4.2 Chenopod scrub, valley and foothill
grassland, and vernal pools. Found

No Potential. No suitable habitat is present
in the Project area. No individuals were
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

in alkaline and clay soils. Elevation
range 1 to 590 meters. Blooming
period: March through October.

recorded during biological surveys. As
illustrated in Figure 3, crownscale has not
been documented in the Project area
(CDFW 2016a).

Lost Hills
crownscale

Atriplex coronata var.
vallicola

-- Rank
1B.2

Chenopod scrub, valley and foothill
grassland, and vernal pools. Found
in powdery, alkaline soils that are
vernally moist with Frankenia,
Atriplex spp., and Distichlis.
Elevation range: 0 to 605 meters.
Blooming period: April through
August.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys. Lost
Hills crownscale has not been documented
in the Project area; however, the species has
been recorded approximately 1.6 miles west
of the Project area (Figure 3). Populations
have also been identified in areas of habitat
2.2 miles to the northwest, 2.3 miles
southwest, and 4.3 miles south of the
Project area (CDFW 2016a).

California
jewelflower

Caulanthus
californicus

FE CE, Rank
1B.1

Chenopod scrub, pinyon and juniper
woodland, valley and foothill
grassland. The species was
historically distributed throughout
the Central Valley and Carrizo Plain.
Found on sandy soils. Elevation
range: 61 to 1,000 meters.
Blooming period: February through
May.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys. As
illustrated in Figure 3, California
jewelflower has not been documented in the
Project area (CDFW 2016a).

Recurved larkspur Delphinium
recurvatum

-- Rank
1B.2

Chenopod scrub, Cismontane
woodland, Valley and foothill
grassland. Found on alkaline soils.
Elevation range: 3 to 790 meters.
Blooming period: March through
June.

No Potential. No suitable habitat species is
present in the proposed Project area. No
individuals were observed during biological
surveys. Recurved larkspur has not been
documented in the Project area (Figure 3).
The species has been recorded 2.5 miles to
the southwest (CDFW 2016a).

Kern mallow Eremalche kernensis FE Rank
1B.1

Chenopod scrub, valley and foothill
grassland. Elevation range: 70 to
1,290 meters. Blooming period:
March through May.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys. Kern
mallow has not been documented in the
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Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

Project area (Figure 3). The species has
been recorded approximately 1.3 miles to
the northeast, 2.9 miles to the west, and 4.7
miles southwest of the Project area (CDFW
2016a).

Hoover’s eriastrum Eriastrum hooveri DL Rank 4.2 Chenopod scrub, pinyon and juniper
woodlands, and valley and foothill
grasslands. Elevation range: 50 to
915 meters. Blooming period:
March through July.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys.
Hoover’s eriastrum has not been
documented in the Project area (Figure 3).
The species has been recorded
approximately 1.2 miles to the northeast
and 4 miles to the south (CDFW 2016a).

Coulter’s goldfields Lasthenia glabrata ssp.
coulteri

-- Rank
1B.1

Marshes, swamps (coastal salt),
playas, and vernal pools. Elevation
range: 1 to 1,220 meters. Blooming
period: February through June.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys.
Coulter’s goldfields have not been
documented in the Project area (Figure 3).
The species has been recorded
approximately 1.5 miles to the west (CDFW
2016a).

Showy golden
madia

Madia radiata -- Rank
1B.1

Cismontane woodland, valley and
foothill grassland. Elevation range:
25 to 1,215 meters. Blooming
period: March through May.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys. Showy
golden madia has not been documented in
the Project area (Figure 3). The species has
been recorded approximately 1.2 miles to
the west and 3.4 miles to the south (CDFW
2016a).

San Joaquin
woollythreads

Monolopia congdonii FE List 1B.2 Chenopod scrub, valley and foothill
grasslands of the western San
Joaquin Valley. Elevation range: 60
to 800 meters. Blooming period:
February through May.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys San
Joaquin woollythreads have not been
documented in the Project area (Figure 3).
The species was historically recorded 2.6
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Table 1
Special-Status Species Potentially Occurring in the Proposed Project Area

Common Name Scientific Name Federal
Status

State
Status

Habitat/Requirements Potential to Occur in Project Area

miles to the northwest (CDFW 2016a).

California alkali
grass

Puccinellia simplex -- Rank
1B.2

Chenopod scrub, meadows and
seeps, valley and foothill grassland,
and vernal pools. Found in alkaline
sinks, flats, and along lake margins.
Elevation range: 2 to 930 meters.
Blooming period: March through
May.

No Potential. No suitable habitat is present
in the Project area. No individuals were
observed during biological surveys
California alkali grass has not been
documented in the Project area (Figure 3).
The species has been recorded
approximately 3.7 miles to the south
(CDFW 2016a).

Status Codes:

Federal State
FE = Federally listed as Endangered CE = California listed as Endangered

FT = Federally listed as Threatened CT = California listed as Threatened
FC = Federal Candidate species
DL = Delisted
BCC = USFWS BCC-Birds of Conservation Concern

CR = California listed as Rare
FP = CDFW Fully Protected

SSC = CDFW Species of Special Concern
WL = CDFW Watch List

California Rare Plant Rank (CRPR)
California Rare Plant Rank 1A = Plants presumed extinct in California
California Rare Plant Rank 1B = Plants rare, threatened, or endangered in California and elsewhere
California Rare Plant Rank 2A = Plants presumed extirpated from California but more common elsewhere

California Rare Plant Rank 2B = Plants rare, threatened or endangered in California, but more common elsewhere

California Rare Plant Rank 3 = Plants about which we need more information; a review list
California Rare Plant Rank 4 = Plants of limited distribution; a watch list.
California Rare Plant Rank Rarity Status of .1 = Seriously endangered in California
California Rare Plant Rank Rarity Status of .2 = Fairly endangered in California

Status, distribution, and habitat information from the California Department of Fish and Wildlife (CDFW) California Natural Diversity Database RareFind 5 (CDFW 2016a), CDFW Special Animals List
(CDFW 2016b); California Native Plant Society, California Rare Plant Electronic Inventory, 8th Edition (CNPS 2016); and USFWS Information, Planning, and Conservation System (IPaC) Trust Resource
Report (USFWS 2016).
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RESULTS AND DISCUSSION

Biological surveys were conducted for the proposed Project on April 13 and 14, 2016 and May
19 and 27, 2016. Small mammal trapping surveys were conducted for five (5) nights, between
June 1 and 7, 2016. The following discussion briefly describes site conditions and habitat types
that were observed in the Project area and provides results of surveys for the Project. The
potential for special-status species to be present in the Project area is based on historic
observations, known occurrences in proximity, and conditions that were observed in the Project
sites at the time of biological surveys.

No special-status plants or animals were observed during biological resource surveys conducted
for the proposed Project. A list of common wildlife species observed is included as Table 2 and
a list of plant species is included in Table 3. Representative photographs of the Project area taken
during biological surveys are included as Appendix A.

HABITAT TYPES

No USFWS designated critical habitat is present in the proposed Project area (USFWS 2016a).

No perennial or intermittent streams, designated wetlands, riparian areas, vernal pools, or other
sensitive habitats were observed in the Project area. Two (2) sensitive vegetation communities were
identified in the CNDDB in the Project vicinity; these include Valley Saltbush Scrub and Valley
Sink Scrub (CDFW 2016a). Valley Saltbush Scrub habitat is recorded 3 miles to the southwest and
Valley Sink Scrub is documented 3.2 miles south of the Project area. No Valley Saltbush Scrub or
Valley Sink Scrub habitats are present in the Project area.

Agricultural Land

Agricultural lands may be defined broadly as lands used primarily for production of food and
fiber. Lands within the Project area were mainly used for growing alfalfa, grapes, and wheat.
Surrounding agricultural crops included almonds, pistachios, pomegranates, tomatoes, onions,
and cotton.

Plant species found along the margins of agricultural areas are generally composed primarily of
weedy, non-native species that are considered common, unwanted pests in the State of California
and elsewhere. Dominant plants observed in agricultural areas during biological surveys
included redstem filaree (Erodium cicutarium), cheeseweed (Malva parviflora), and annual
sunflower (Helianthus annuus). Wildlife use of agricultural land is generally limited due to the
lack of suitable habitat and available prey, and active agricultural practices tend to result in
frequent or continued disturbance. Common birds such as mourning dove (Zenaida macroura)
and Western kingbird (Tyrannis verticalis) were observed in agricultural areas. In addition, barn
owls (Tyto alba) were identified inside a nest box along a farm access road parallel to the
proposed pipeline alignment.
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Table 2. Animal Species Observed during Biological Surveys

Scientific name Common name
Agelaius phoeniceus Red-winged blackbird
Anas platyrhynchos Mallard duck
Aphelocoma coerulescens Scrub jay
Buteo jamaicensis Red-tailed hawk
Cathartes aura Turkey vulture
Charadrius vociferus Killdeer
Corvus corax Common raven
Dipodomys heermanni Heermann’s kangaroo rat
Passer domesticus House sparrow
Peromyscus maniculatus Deer mouse
Quiscalus mexicanus Great-tailed grackle
Sayornis nigricans Black phoebe
Sturnella neglecta Western meadowlark
Sturnus vulgaris European starling
Tringa melanoleuca Greater yellowlegs
Tyrannus verticalis Western kingbird
Tyto alba Barn owl
Zenaida macroura Mourning dove
Zonotrichia leucophrys White-crowned sparrow

Table 3. Plant Species Observed during Biological Surveys

Scientific name Common name
Alllium sp. Onion
Calystegia macrostegia Morning glory
Chenopodium album Lambsquarters

Cressa truxillensis var. vallicola Alkali weed
Distichlis spicata Saltgrass
Erodium cicutarium Redstem filaree
Eucalyptus globus Eucalyptus tree
Ficus carica Fig tree
Gossypinum hirsutum Cotton
Helianthus annuus Annual sunflower
Lactuca serriola Prickly lettuce
Lepidium nitidum Pepperweed
Lotus berthelotii Creeping lotus
Malva parviflora Cheeseweed
Malvella leprosa Alkali mallow
Medicago sativa Alfalfa
Pistacia vera Pistachio
Prunus dulcis Almond
Punica granatum Pomegranate
Salix fragilis Crack willow
Salsola tragus Russian thistle
Solanum elaeagnifolium Silverleaf nightshade
Solanum lycopersicum Tomato
Sisymbrium irio London rocket
Tamarix Salt cedar
Vitis vinifera Grape vine
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Ruderal/Disturbed

Ruderal/disturbed habitats were observed in previously disturbed locations along existing canals,
and roads throughout the proposed Project area. Existing canals and levee roads in the Project area
were mainly free of vegetation and appeared to be regularly maintained, in fact plants within dry
canals showed evidence of recently being burned. Common plants found in disturbed areas are not
native and weedy in nature. Dominant plants in disturbed areas included prickly lettuce, Russian
thistle (Salsola tragus), lambsquarters (Chenopodium album). Wildlife use of ruderal habitats is
generally limited due to frequent disturbance and the lack of vegetation and weedy nature of plant
species.

Uncultivated/Fallow Land

During biological surveys, an isolated patch of uncultivated/fallow land was observed where a
turnout is proposed (see Figure 2). The patch of uncultivated/fallow land measured approximately
50 feet by 130 feet (<0.2 acres) in size, was irregular in shape and appeared to support high alkaline
soils. Dominant plants in this area included saltgrass, lambsquarters, alkali weed (Cressa
truxillensis var. vallicola), and alkali mallow (Malvella leprosa). While the isolated uncultivated
area was not under active agricultural production at the time of biological surveys, furrows showed
evidence of past agricultural use.

A few scattered small mammal burrows and evidence of kangaroo rat use (digging, tracks, tail
drags) were identified in the isolated patch of uncultivated/fallow land. Since small mammal
burrows were identified in this area during biological surveys, small mammal trapping surveys were
completed for the Project. Trapping was conducted at one of the proposed turnouts for five (5)
nights, between June 1 and 7, 2016. No special-status small mammals were captured during
trapping; results of trapping surveys for the Project are provided as Appendix B. Species confirmed
to occupy the uncultivated/fallow land at a turnout included Heermann’s kangaroo rat (Dipodomys
heermanni) and deer mouse (Peromyscus maniculatus).

SPECIAL-STATUS BIOLOGICAL RESOURCES

Based on the literature review and records searches, a total of 44 special-status species may
potentially occur in and/or be affected by the proposed Project. Each of these species is
addressed below. Of these, eight (8) special-status species have been documented in the
CNDDB in vicinity to the Project area (CDFW 2016a). The locations of occurrences
documented in the CNDDB are illustrated in Figure 3. Special-status species that have been
recorded in close proximity to the Project include:

 San Joaquin kit fox
 Tipton kangaroo rat
 San Joaquin antelope squirrel
 Western mastiff bat

 Kern mallow
 Lost Hills crownscale
 Recurved larkspur
 Coulter’s goldfields

In addition to these species, Swainson’s hawk has been documented nesting within 5 miles of the
Project area (CDFW 2016a).
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REPTILES & AMPHIBIANS

Western Pond Turtle is a thoroughly aquatic turtle of ponds, marshes, rivers, streams, and
irrigation ditches with aquatic vegetation. The species seeks cover underwater from basking
sites such as open banks, logs, or rocks. Western pond turtles require suitable upland habitat
(sandy banks or grassy open fields) for egg-laying.

No suitable habitat is present in the Project area, as canals are regularly maintained and lack
aquatic vegetation year round. Where canals were observed to have water, the adjacent lands
were under active agricultural production (i.e., grape vineyards, alfalfa, etc.). Western pond
turtles have not been recorded in the proposed Project area. The species has been documented in
the Kern River Flood Canal at Lerdo Highway, approximately 2.3 miles northwest of the Project
area (CDFW 2016a). Based on a lack of suitable habitat in the Project area, there is no potential
for Western pond turtle to be present in the Project sites.

Blunt-Nosed Leopard Lizard is listed as a federal and State endangered species. The species is
also considered Fully Protected by the CDFW. Blunt-nosed leopard lizards inhabit open,
sparsely vegetated areas of low relief and are absent from areas of steep slope, dense vegetation,
or seasonal flooding. The species occurs in association with alkali scrub, saltbush scrub
(Atriplex spp.), Ephedra scrub, and native and non-native grassland vegetation communities
(Germano and Williams 2005).

Habitat loss from agricultural, energy, and urban developments have greatly reduced the range of
blunt-nosed leopard lizard and continue to threaten the species (USFWS 2010c). Species experts
determined that over 80-85% of the species’ range had been lost by the early 1990’s (Germano
and Williams 1992) and impacts to habitat continue, from both authorized and unauthorized
activities (USFWS 2010c). The current range of the species includes undeveloped parcels in the
southern-most portion of the San Joaquin Valley (Tulare and Kings Counties south), San Joaquin
Valley floor in the vicinity of western Madera County, and along the western edge of the San
Joaquin Valley from Merced County south. Its range also extends into the Carrizo Plain and
Cuyama Valley southwest of the San Joaquin Valley.

Individual blunt-nosed leopard lizards use small rodent burrows for shelter from predators and
temperature extremes and for breeding (nesting). Their burrows are usually abandoned ground
squirrel tunnels, or occupied or abandoned kangaroo rat tunnels (Montanucci 1965). Seasonal
above-ground activity is correlated with weather conditions (primarily temperature). Optimal
activity occurs when air temperatures are between 23.5 °C and 40 °C and ground temperatures
are between 22 °C and 36 °C (USFWS 1985). Adults are active above ground in the spring
months from March or April through June or July with the level of activity decreasing until
approximately late June when most adults go underground and become inactive. At this latter
time only sub-adult and hatchling individuals generally continue to be active. By August or
September generally all adults have retreated to burrows to begin over-wintering. Hatchlings
may be active until mid-October or November.

The average home range size of blunt-nosed leopard lizards in the southern end of the Valley,
near Lokern, ranges from 9 to 23 acres (unpubl. data in Bailey and Germano 2015). Estimated
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densities in occupied habitat have varied from 0.1 to 8.5 lizards per acre (Uptain et al. 1985,
Williams and Germano 1991, Williams et al. 1993, Germano et al. 1994). Based on a recent
study of habitat patch size, blunt-nosed leopard lizards were not present in areas of suitable
habitat that measured less than 588 acres in size (Bailey and Germano 2015). Modeling
indicated there was only a 4% chance of blunt-nosed leopard lizard occurring on a habitat patch
less than 250 acres, and the probability of occurrence increased as the size of the habitat patch
increased (Bailey and Germano 2015).

The species has not been recorded in the Project area (see Figure 3). Blunt-nosed leopard lizard
has been documented in locations approximately 3 miles and 6 miles east, 3 miles to the
southwest, and 3.7 miles south of the Project area. Observation records in the CNDDB were
made in areas that support(ed) Valley Saltbush Scrub or alkali sink habitats (CDFW 2016a).

Lands in the Project area under agricultural production do not contain suitable habitat for blunt-
nosed leopard lizard. As previously described, a small isolated patch of uncultivated/fallow land
is present where a turnout is proposed. Although a few isolated small mammal burrows were
observed in that area, the patch of uncultivated/fallow land does not represent habitat for blunt-
nosed leopard lizard. Factors contributing to the unsuitability of the site for blunt-nosed leopard
lizard include small (<0.2 acres) patch size, surrounding agricultural use, and isolation from any
adjacent suitable habitat. Canals in the Project area would restrict or prevent movement of
individuals into the isolated patch of uncultivated/fallow land. Furthermore, forage in the patch
of uncultivated/fallow land would be considered limited or unavailable due to pesticide use in the
Project area and surrounding agricultural lands. Based on current agricultural land use in the
Project area and site conditions observed during biological surveys, there is no potential for
blunt-nosed leopard lizard to be present in the Project sites.

California Red-Legged Frog is the largest native frog in the western United States, ranging
from 1.75 to 5.25 inches from snout to vent (Stebbins 2003). The California red-legged frog can
appear brown, gray, olive, red, or orange above with a pattern of dark spots or flecks. The hind
legs are well developed, with large webbed feet. Adult frogs have white on the underside, with
patches of bright red or orange on the hind legs and abdomen.

The California red-legged frog is listed as a federal threatened species and is a CDFW Species of
Special Concern (SSC). The species requires a variety of habitat elements, with aquatic breeding
areas within a matrix of riparian and upland dispersal habitats (USFWS 2016b). Breeding occurs
from November through March. Deep pools with dense stands of overhanging willows and an
intermixed fringe of cattails are considered optimal habitat; however, the species has been found
in ephemeral creeks and drainages, and in ponds that do not support riparian vegetation.
Accessibility to sheltering habitat is essential for red-legged frogs, and can be a limiting factor in
its distribution.

Historically distributed along the coast from Marin County and inland from Shasta County, south
to northwestern Baja California, the species is currently known to occur in only a few drainages
in the Sierra Nevada foothills, compared to more than 60 historical records (USFWS 2016b). In
southern California, the species has essentially disappeared from the Los Angeles area south to
the Mexican border; the only known population in Los Angeles County is on the Angeles
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National Forest, in San Francisquito Canyon. A recovery plan for the California red-legged frog
was published on May 28, 2002. Designated critical habitat for this species was revised and a
final rule was published on March 17, 2010.

The Project area is located outside the current known range and distribution of the species.
Furthermore, no suitable aquatic breeding habitat or suitable upland aestivation habitat is present
in the proposed Project sites. Since the Project area is located outside the known range of the
species, and no suitable habitat was observed, there is no potential for California red-legged frog
to be present in the proposed Project sites.

Giant Garter Snake is the largest of all garter snakes and perhaps the most aquatic garter snake
of California. They are brown below and brown, olive or tan above with checkered spots and
three (3) pale or yellow stripes that run down their back and sides. Giant garter snakes generally
measure three to five (3-5.5) feet in length. Giant garter snakes are active spring to mid-fall
(May 1 through October 1). Breeding occurs from March to May. Females give birth to live
young from late July to early September; brood sizes range from 10 to 46 young. During fall,
they seek refuge in burrows or other soil crevice above floodwater levels and remain dormant
throughout the winter. The diet of a giant garter snake consists mainly of fish, amphibians, and
their larvae. They will also consume ground nesting birds and their young.

The giant garter snake is listed as a federal and State threatened species. Giant garter snakes are
endemic to the Central Valley of California and historically occurred throughout the San Joaquin
and Sacramento Valleys (Hansen and Brode 1980). The species has been documented north
from Colusa County and south to Buena Vista Lake in Kern County. Its current range is limited
to the Sacramento Valley and isolated portions of the San Joaquin Valley (USFWS 1999). Due to
loss of natural habitat, the giant garter snake relies heavily upon rice fields in the Sacramento
Valley. Only a few sightings have been reported in the San Joaquin Valley, on Federal National
Wildlife Refuge Lands and State Wildlife Areas (USFWS 2016b).

The species occurs in marsh, swamp, riparian scrub, and wetland habitats. Giant garter snakes
prefer freshwater marsh and low gradient streams with mud bottoms, but have adapted to
drainage canals and irrigation ditches (CDFW 2016a). The snake requires enough water during
its active season to maintain high densities of prey; emergent wetland vegetation (i.e., cattails
and bulrushes) for cover and foraging; and adjacent uplands for basking. Higher uplands are
used for cover and refuge from floodwaters during its inactive season.

No suitable habitat for giant garter snake was observed in the Project sites. While canal systems
in the area may provide a means of dispersal for giant garter snake, the species has not been
documented in the Project area (see Figure 3). The species was historically recorded 6 miles
southeast of the Project area (CDFW 2016a). Canals in the Project area that contained water
lacked vegetation and appear to be regularly maintained; therefore, based on a lack of suitable
habitat, there is no potential for giant garter snake to occur in the Project sites.



Robert A. Booher Consulting Buena Vista Water Storage District
Biological Assessment NAP Southern Extension Project

30

BIRDS

Western Grebe breeds from western Canada south through the United States, from California
and Utah. The species winters along the Pacific Coast, from southeastern Alaska to northwestern
Mexico. The Western grebe breeds on freshwater lakes with open water bordered by emergent
vegetation and nests in colonies. The Western grebe is listed as a USFWS Bird of Conservation
Concern (BCC).

No suitable nesting or foraging habitat for Western grebe was observed in the Project sites. No
individuals were observed during biological surveys. As illustrated in Figure 3, this species has
not been documented in the Project area or immediate vicinity (CDFW 2016a). Western grebe
has been recorded 5 miles to the north and 6 miles northwest (ebird 2016). The species may fly
over the Project area during normal migration; however, there is low potential for Western grebe
to nest or forage in the Project sites based on a lack of suitable nesting and foraging (wetland)
habitat.

Tricolored Blackbird is mostly a resident in California and is common throughout the Central
Valley. The species breeds near freshwater, generally in emergent wetlands that support tall,
dense cattails and/or tules. This highly colonial species requires open water, protected nesting
substrate, and a foraging area with insect prey within a few miles of the colony. Tricolored
blackbirds feed in grassland, cropland, and along the edges of ponds. The tricolored blackbird is
listed as a USFWS Bird of Conservation Concern (BCC).

No suitable aquatic nesting habitat for tricolored blackbird was observed in the Project area.
Potential foraging habitat is present in agricultural areas planted to alfalfa and other low-growing
crops. No individuals were observed during biological surveys. As illustrated in Figure 3, this
species has not been documented in the Project area or immediate vicinity (CDFW 2016a). The
species has been recorded 7 miles to the southeast and 9 miles east (ebird 2016). Tricolored
blackbird may fly over and/or forage in the Project area; however, there is low potential for the
species to become established or to nest in the Project sites based on a lack of suitable nesting
(wetland) habitat.

Bell’s (Sage) Sparrow is a medium-sized bird ranging from 12 to15 cm in length. It is generally
brownish-gray in color with a grayer head and brownish colored back and wings. Some
distinctive features of the sage sparrow include a white eye ring, a white spot in front of the eye,
white streaks along the side of the lower jaw, and sometimes a white streak in the middle of its
forehead. Bell’s sparrow under parts are mostly white with a contrasting much darker blackish,
brown tail. The sage sparrow is also known for the frequent upward jerk of its tail and its light,
metallic call.

The species is not migratory in many areas, but mostly withdraws from higher elevations and
northern Great Basin in winter and moves to southern deserts. Sage sparrows seek cover in
fairly dense stands in chaparral and scrub habitats during the breeding season and use more arid,
open shrub habitats in winter. Depending on the locality, the species frequents Artemisia,
Atriplex, Purshia, and Adenostoma. Sage sparrows use low, fairly dense stands of shrubs and
feed mostly on insects, spiders, and seeds while breeding, and mainly on seeds in winter. These
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birds nest on the ground or in a shrub and feed mostly by gleaning from the ground and low
foliage of shrubs.

No suitable nesting or foraging habitat for Bell’s (sage) sparrow was observed in the Project
area. No individuals were observed during biological surveys. Bell’s sparrow has not been
documented in the Project area (CDFW 2016a). The species has been recorded 3.2 miles south
and 9 miles to the east (ebird 2016). Bell’s sparrow may travel through the Project area during
normal migration; however, there is low potential for the species to nest or forage in the Project
sites based on a lack of suitable habitat.

Short-Eared Owl is a medium-sized owl with a large, round head. These ground-nesting owls
require large expanses of open grassland for foraging and are the most widely distributed species
of owl in the world. They fly low to the ground, preying on small mammals, and require an
abundance of prey, as they are active both day and night. The short-eared owl is listed as a
USFWS Bird of Conservation Concern (BCC).

Some agricultural fields (i.e., wheat) in the Project area may serve as potential foraging habitat
for short-eared owl during migration and in winter. However, fields in the Project area and
vicinity planted to pistachios, pomegranate, and grape vineyards are unsuitable for foraging by
short-eared owl. Furthermore, forage would be considered limited in the Project sites based on a
lack of small mammal burrows that would support a suitable prey base. No individuals were
observed during biological surveys. This species has not been documented in the Project area or
immediate vicinity (CDFW 2016a). During migration and overwinter, short-eared owls may fly
over and/or forage in portions of the Project area; however, there is no potential for the species to
nest in the Project sites since the Project is located outside the species’ current nesting range.

Western Burrowing Owl is a ground dwelling owl that occurs in grassland habitats. Burrowing
owls typically uses burrows of small mammals and large rodents, particularly California ground
squirrels, for shelter and breeding. The species is listed by the USFWS as a Bird of
Conservation Concern (BCC). The burrowing owl is a small, ground dwelling bird that is well
adapted to open, relatively flat areas. In California, the species generally occurs in habitat with
short, sparse vegetation and few shrubs (Haug et al. 1993). The species uses natural community
types including grassland, shrub steppe, and desert habitats (CDFG 2012). Burrowing owls are
also known to occur in some agricultural areas, ruderal grassy fields, pastures, or vacant lots, if
there are useable burrows and foraging habitat in proximity (Gervais et al. 2008).

Burrowing owl habitat includes presence of burrows, dens, or burrow surrogates (culverts, piles
of soil or concrete rubble, and burrows along ditches, canals, pipes, etc.), well-drained soils, and
an abundance of available prey (CDFG 2012). Burrowing owls typically use burrows of small
mammals and large rodents, particularly California ground squirrels, and dens excavated by San
Joaquin kit fox, American badger, or coyote. Underground burrows are used for year-round
shelter and nesting during the breeding season (between February 1 and August 31). Burrowing
owls feed on insects, small rodents, birds, reptiles, amphibians, and carrion (Haug et al. 1993).
Burrows and adjacent habitat with abundant prey are essential ecological requisites for
burrowing owls throughout the year, and particularly during the breeding season (CDFG 2012).
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Based on biological surveys for the proposed Project, RAB Consulting determined no suitable
habitat for burrowing owls is present in the proposed Project sites. While agricultural fields,
such as grazed landscapes may be used by the species, burrowing owls are unlikely to persist in
agricultural lands, particularly those dominated by orchards or vineyards (Gervais et al. 2008).
Both of these crop types are present on lands within and adjacent to the Project sites. While
other low-growing crops (alfalfa, cotton, etc.) in the Project area may be used as foraging habitat
for burrowing owls, no burrows were observed during biological surveys that were of
appropriate size for potential use by this species. Forage in the project sites would be considered
limited based on pesticide use in agricultural areas.

No individual burrowing owls or sign of their presence (i.e., whitewash, castings, feathers, etc.)
were identified during biological surveys. Burrowing owl has not been recorded in the Project
area (see Figure 3). The species has been documented approximately 3.5 miles south and 5 miles
east of the Project area (CDFW 2016a). While some agricultural lands in the Project area may
provide limited use as foraging habitat, there is no potential for burrowing owl or to nest in the
Project sites based on a lack of suitable nesting habitat (burrows).

Swainson’s Hawk is a large, broad winged hawk with a four (4) foot wing span. Body plumage
is characterized by three color phases: light, dark, and rufous. Sexes are similar in appearance
and these birds display a dark “bib” from the lower throat to the upper breast. Their wing tips
are pointed and they have light colored wing linings.

The Swainson’s hawk migrates long distances to areas in South America including Argentina,
Uruguay, and Southern Brazil. During fall and winter migration, groups of 100+ individual
Swainson’s hawks have been documented gathering at critical foraging sites in Yolo, Tulare,
Kern, and San Joaquin Counties (CDFG 1994). Nesting grounds occur in northwestern Canada,
western U.S., and Mexico. Nest trees used by Swainson’s hawk generally range from 40 to 82
feet in height, however the species has been documented nesting at lower heights in mesquite
and tamarisk shrubs, Valley oak (Quercus lobata), Fremont cottonwood (Populus fremontii),
sycamore (Platanus spp.), walnut (Juglans hindsii), and willow (Salix spp.) are the most
commonly used types of nest-tree (CDFG 1988 and 1994).

The species nests throughout the Central Valley, although nesting habitat has been greatly
reduced and remains fragmented. The species breeds in grasslands with scattered trees, juniper-
sage flats, riparian areas, and agricultural or ranch lands with tree lines or groves of trees (CDFW
2016a). Cropping patterns and agricultural practices greatly influence the species’ distribution
and abundance in the Valley. Swainson’s hawks require suitable foraging adjacent to nest sites
such as grasslands, alfalfa, grain fields, etc. that support rodent populations. Prey items include
pocket gophers, deer mice, California ground squirrel, California voles, burrowing owls,
mourning doves, meadowlarks, grasshoppers, crickets, beetles, and other insects. The CDFW
considers a nest site to be active if it was used by Swainson’s hawk at least once in the past five
(5) years (CEC and DFG 2010).

The species has been documented in telemetry studies foraging up to ten miles away from active
nest sites (Estep 1989, Babcock 1993). Preferred foraging habitats for Swainson’s hawk include
alfalfa, fallow fields, beets, tomato, and other low-growing field crops, dry-land and irrigated
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pasture, rice land (during the non-flooded period), and cereal grain crops (including corn after
harvest) (CDFG 1994). Crops that are incompatible for foraging Swainson’s hawks include,
cotton, orchards, and vineyards. These crop types are not suitable for foraging due to the density
of vegetative cover, frequency and/or intensity of their cultivation, and lack of available prey.
Any crop type that does not support an adequate prey population would be unsuitable foraging
habitat for Swainson’s hawk.

The Swainson’s hawk is a California State threatened species. Historically, the species was
considered one of the most common raptors in the state. Population declines are attributed to
loss of native nesting (riparian) and foraging habitat. The species continues to be threatened by
the loss of suitable nesting trees and conversion of agricultural crops to those that are unsuitable
for foraging by Swainson’s hawks.

Potential foraging habitat for Swainson’s hawk is present in areas of agriculture planted to
suitable crops such as alfalfa and tomatoes. However, fields in the Project area and immediate
vicinity planted to cotton, pistachios, pomegranate, and grape vineyards are unsuitable for
foraging by Swainson’s hawk. Swainson’s hawk may potentially roost and/or nest in landscape
trees within the Project area or use eucalyptus tree stands in proximity to the Project area;
however, no potential nest trees would be removed or otherwise impacted during Project
activities.

No active nests were observed in the proposed Project sites or within a 0.5 mile radius during
biological surveys. Swainson’s hawk has been documented nesting 4.2 miles south of the
Project area (CDFW 2016a). Based on the CNDDB occurrence record, the species was observed
nesting during 2012 in a large tamarisk near the intersection of Lokern Road and Highway 58.
Individual Swainson’s hawks have also been recorded in flight along Interstate 5, in locations 3
miles and 4 miles east of the Project area (ebird 2016). The species may forage in portions of the
Project area and potentially roost and/or nest in scattered trees within and adjacent to the Project
area.

Mountain Plover does not breed in California, but is found in the winter in the Central Valley
south of Yuba County; along the coast in parts of San Luis Obispo, Santa Barbara, Ventura, and
San Diego counties; and parts of Imperial, Riverside, Kern, and Los Angeles counties. The
mountain plover is listed as a USFWS Bird of Conservation Concern (BCC). Wintering
mountain plovers are gregarious, forming loose foraging and roosting flocks reported as ranging
in size from four (4) to more than 1,000 individuals (Hunting and Fitton 1999). During the
winter, mountain plovers can be found foraging in open plains or rolling hills with short grasses
or very sparse vegetation (including disked agriculture fields). This species is adapted to the
natural grazing and fire regimes of the historic Great Plains and western valleys (Hunting 2000).

At both their breeding and wintering sites, mountain plovers are generally associated with
grasslands that include areas of bare ground. Grasslands on alkali soils or that have been
recently burned, heavily grazed by domestic livestock, disked, or populated with fossorial
mammals such as California ground squirrels (Spermophilus beecheyi) are known to be
especially attractive to the species (Knopf and Rupert 1995, CPIF 2000). The mountain plover is
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less often associated with grasslands where the vegetation has not been grazed or mowed, or has
become too tall (USFWS 1999).

Some agricultural fields in the Project area may serve as potential foraging habitat for mountain
plover during migration and in winter; however, no suitable nesting habitat is present in the
proposed Project area. No individuals were observed during biological surveys for the proposed
Project. Mountain plover has not been documented in the Project area (CDFW 2016a). The
species has been recorded 13 miles to the north (ebird 2016). Mountain plover may fly over
during migration and/or forage in the Project area overwinter; however, there is no potential for
the species to breed or nest in the Project sites, as they are located outside the known range for
breeding and nesting.

Peregrine Falcon, the largest falcon in North America, is characterized by long pointed wings
and powerful fast flight. These falcons are blue-gray above with barred underparts and thick
sideburns. Peregrine falcons prey on medium-sized birds in flight, such as pigeons, and feed on
shorebirds and ducks. They are more common along coasts, and can be found perching or
nesting on cliffs, water towers, skyscrapers, and other tall structures. The peregrine falcon is
listed as a USFWS Bird of Conservation Concern (BCC).

No suitable nesting habitat for peregrine falcon is present in the Project sites. Forage in the
Project site would be considered limited based on a lack of suitable prey. No individuals or
evidence of the species was observed during biological surveys. Peregrine falcon has not been
documented in the CNDDB in the Project area or immediate vicinity (CDFW 2016a). The
species has been recorded 10 miles to the southeast and 13 miles north (ebird 2016). Peregrine
falcon may travel through the Project area during normal migration and/or foraging, but there is
no potential for the species to become established or nest in the Project sites based on a lack of
suitable nesting structures and adequate forage for the species.

Bald Eagle is a large raptor with a dark brown body and white head. These birds occur near
lakes, rivers, reservoirs, marshes, and coasts. Bald eagles prefer tall, mature coniferous or
deciduous trees for perching and nest in forested areas near large bodies of water. In winter,
these birds may be seen in dry, open uplands if there is access to open water for fishing. Bald
eagles typically steal fish from osprey or mammals, rather than catching it for themselves.
Although once endangered by hunting and pesticide use, bald eagles have flourished under
protection. The bald eagle is listed as a USFWS Bird of Conservation Concern (BCC).

No suitable nesting or foraging habitat for the bald eagle is present in the Project area. No
individual bald eagles were observed during biological surveys. This species has not been
documented in the Project area or immediate vicinity (CDFW 2016a). Bald eagle has been
recorded over 20 miles to the northwest (ebird 2016). The species may travel through the Project
area during migration and over winter; however, there is no potential for the species to become
established or nest in the Project sites based on a lack of suitable nesting structures and adequate
forage for the species.

Least Bittern is a tiny heron with a long neck and bill. The crown and back of the least bittern
are black or dark brown with the neck and sides a warm brown color. This species occurs in
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freshwater or brackish marshes that have tall emergent vegetation, feeding on small fish and
insects. The species is listed by the USFWS as a Bird of Conservation Concern (BCC).

No suitable nesting or foraging habitat for the least bittern is present in the Project area. No
individuals were observed during biological surveys. Least bittern has not been documented in
the Project area (CDFW 2016a). The species has been recorded 20 miles to the north (ebird
2016). The species may travel through the Project area during migration; however, there is low
potential for the species to occur in the Project sites based on a lack of suitable habitat for the
species.

Loggerhead Shrike is a common resident in the lowlands and foothills throughout California.
The loggerhead shrike is listed as a USFWS Bird of Conservation Concern (BCC). The species
occurs in valley foothill hardwood, valley foothill riparian, pinyon-juniper woodland, and desert
riparian habitats. Loggerhead shrikes prefer open habitats with scattered shrubs or trees for
cover, and posts, fences, or other areas for perching. The species nests in in dense shrub or tree
foliage; nests are generally constructed on branches 1 to 50 feet above the ground. These birds
feed primarily on large insects, and will consume small birds, lizards, mammals, fish, carrion,
and various invertebrates. Shrikes are known to skewer their prey items on sharp items including
twigs or barbed wire fences.

No suitable nesting habitat for loggerhead shrike is present in the proposed Project area. The
species may forage in the Project site; however, forage may be limited, as pesticide use in
agricultural areas may reduce food availability. No individuals were observed during biological
surveys. The species had not been documented in the Project site (CDFW 2015a); however, the
species has been recorded approximately 1 mile to the northeast (ebird 2016). While loggerhead
shrikes may fly over and/or forage in the Project area, there is no potential for the species to nest
in the proposed Project sites based on a lack of suitable nesting habitat.

Marbled Godwit is a large shorebird that occurs in wetland, riparian, tidal flat, and sand dune
habitats. These birds are often found in open shallow water along shorelines. The marbled
godwit feeds on crustaceans, mollusks, worms, grasshoppers, and other insects, and on seeds and
tubers. The marbled godwit is listed as a USFWS Bird of Conservation Concern (BCC).

No suitable foraging or nesting habitat is present in the Project area. No individuals were
observed during biological surveys. Marbled godwit has not been documented in the Project
area (CDFW 2016a). The species has been recorded 15 miles to the northeast (ebird 2016). The
species may fly over and/or travel through the Project area during migration and over winter.
Based on a lack of suitable habitat for the species, there is no potential for marbled godwit to
forage or nest in the Project sites.

Lewis’s Woodpecker is a dark, medium-sized woodpecker with greenish black head, wings, and
tail, and a dark red face. The Lewis’s woodpecker is listed as a USFWS Bird of Conservation
Concern (BCC). These woodpeckers occur in open woodland habitats and need trees for cavity
nesting. This species of woodpecker feeds in flight or gleans insects from the tree surface, rather
than excavating wood for boring insects.
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No suitable habitat is present in the Project area. No individuals were observed during biological
surveys. This species has not been documented in the Project area or immediate vicinity (CDFW
2016a). Based on a lack of suitable woodland habitat for the species, there is no potential for
Lewis’s woodpecker to occur in the Project area.

Long-Billed Curlew is a large brown shorebird characterized by its long, down-curved bill. The
long-billed curlew is listed as a USFWS Bird of Conservation Concern (BCC). These birds
occur in sparse, short-grassland habitats and agricultural fields. In winter, long-billed curlews
migrate to the coast and interior Mexico, in wetlands, tidal estuaries, mudflats, and flooded
fields. During March and April, the species migrates north from wintering grounds. These large
shorebirds feed mainly on insects (grasshoppers, beetles), earthworms, marine crustaceans
(shrimp), and marine invertebrates.

The proposed Project area is located outside the known breeding range of the species. Most
agricultural crops (almond, pistachio, and pomegranate orchards, vineyards, etc.) planted in the
Project area are unsuitable for use by long-billed curlew; however, recently planted or low
growing fields (i.e., wheat) may serve as potential foraging habitat for the species during
migration and in winter. No individuals were observed during biological surveys. Long-billed
curlew has not been documented in the Project area (CDFW 2016a). The species has been
recorded 4.8 miles to the east (ebird 2016). While long-billed curlews may forage in portions of
the Project area during periods of winter migration, there is no potential for the species to breed
or nest in the Project area since it is located outside the known breeding/nesting range of the
species.

Fox Sparrow is a dark, splotchy colored sparrow that occurs in dense thickets. These birds
occur in remote areas of coniferous forest, and mountain scrub. These sparrows may be seen
over winter in tall chaparral, scrub, and forest habitats, generally foraging on the ground and in
leaf litter for insect prey. The fox sparrow is listed as a USFWS Bird of Conservation Concern
(BCC).

No suitable foraging or nesting habitat is present in the Project area. No individuals were
observed during biological surveys. Fox sparrow has not been documented in the Project area
(CDFW 2016a). The species has been recorded 15 miles to the southeast (ebird 2016). The
species may travel through the Project area during migration and over winter; however, no
suitable habitat is present in the Project area. While fox sparrow may potentially fly over and/or
travel through the Project area, there is no potential for the species to nest in the Project site
based on a lack of suitable habitat and current land use.

Nuttall’s Woodpecker is a small black and white woodpecker. These birds are confined to oak
woodlands and riparian areas of California, and are rarely found in conifers. Trees are required
for cavity nesting. This species of woodpecker consumes insects and arthropods, and
occasionally fruit, but does not feed on acorns. Nuttall’s woodpecker is listed as a USFWS Bird
of Conservation Concern (BCC).

No suitable habitat is present in the Project area. No individuals were observed during biological
surveys. Nuttall’s woodpecker has not been documented in the Project area (CDFW 2016a).
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The species has been recorded 6 miles north of the Project area and 14 miles to the southeast
(ebird 2016). The species may travel through the Project area during migration; however, no
suitable nesting or foraging habitat is present in the Project area. Based on a lack of suitable
habitat, there is no potential for Nuttall’s woodpecker to be present in the Project sites.

Brewer’s Sparrow is a small grayish brown sparrow with few distinct markings. These
sparrows occur in arid scrub and desert grasslands, and are often found in association with big
sagebrush (Artemesia tridentata) and other large sagebrush species (>5 feet tall), including
saltbush (Atriplex sp.) and creosote. The species forages in shrubs and on the ground, and feeds
on insects, including grasshoppers, ants, beetles, and spiders. The Brewer’s sparrow is listed as a
USFWS Bird of Conservation Concern (BCC).

No suitable habitat for Brewer’s sparrow is present in the Project area. No individuals were
observed during biological surveys. Brewer’s sparrow has not been documented in the Project
area or immediate vicinity (CDFW 2016a). The species may travel through the Project area
during migration; however, there is no potential for Brewer’s sparrow to nest in the Project sites
based on a lack of suitable foraging or nesting habitat.

Le Conte’s Thrasher is an uncommon to rare resident in southern California deserts and in
western and southern San Joaquin Valley. Although formerly found north to Fresno County, the
species has been rarely recorded north of Kern County since the 1950s. The species occurs in
open desert wash, desert scrub and succulent shrub, and alkali desert scrub habitats. Le Conte’s
thrasher use scattered (saltbush) shrubs for cover and dense, spiny shrubs for nesting. These
birds feed mainly on small lizards and insects by probing the ground and digging in the soil.

No suitable foraging or nesting habitat for Le Conte’s thrasher is present in the Project area. No
individuals were observed during biological surveys. Le Conte’s thrasher has not been
documented in the Project area. The species has been recorded 7 miles to the south (CDFW
2016a). The species may fly over and/or travel through the Project area; however, there is no
potential for Le Conte’s thrashers to nest in the Project sites based on a lack of suitable habitat.

MAMMALS

San Joaquin (Nelson’s) Antelope Squirrel is listed as a State threatened species. The species
historically occurred in the western and southern portions of the Tulare Basin, San Joaquin
Valley, and contiguous areas to the west in the upper Cuyama Valley, and on the Carrizo and
Elkhorn Plains (USFWS 1998). However, the current distribution is extremely fragmented due
to agricultural conversions that have occurred during the last century. Thus, substantial
populations now occur only around Lokern and Elk Hills in western Kern County, and on the
Carrizo and Elkhorn plains in southeastern San Luis Obispo County.

Within its occupied range, San Joaquin antelope squirrels inhabit arid annual grassland and
shrubland communities and the species is most numerous in areas with a sparse to moderate
cover of shrubs. Occupied habitat also typically occurs on open, gentle slopes with friable soils.
Areas with high water tables, steep slopes, or broken, rocky upland terrain appear to be avoided
by the species (USFWS 1998). Habitats that are considered fair to good in quality typically
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support between 3 and 10 antelope squirrels per acre (USFWS 1998). The species is primarily
diurnal and may be active throughout the day.

Lands in the Project area under agricultural production do not contain suitable habitat for San
Joaquin antelope squirrel. No individual San Joaquin antelope squirrels or evidence of species
presence (i.e. scat, digging) were identified during biological surveys. The species has not been
documented in the Project area. As illustrated in Figure 3, San Joaquin antelope squirrel has
been recorded approximately 2 miles to the west, along the Kern River Flood Canal. The species
was also historically documented 5.2 miles to the east, in a location prior to agricultural
conversion (CDFW 2016a). Based on a lack of suitable habitat in the Project area and conditions
observed during biological surveys, there is no potential for San Joaquin antelope squirrel to be
present in the Project sites.

Giant Kangaroo Rat is listed as a federal and State endangered species. Giant kangaroo rats
prefer annual grassland on gentle slopes of generally less than 10 percent with friable, sandy-
loam soils. However, most remaining populations are on poorer, marginal habitats which
include shrub communities on a variety of soil types and slopes up to 22 percent. The historical
distribution of the species encompasses a narrow band of gently sloping ground along the
western edge of the San Joaquin Valley, with occasional colonies on steeper slopes and ridge
tops, from the base of the Tehachapi Mountains in Kern County along the western edge of the
valley to near Los Banos in Merced County. The species’ occupied range is currently
fragmented into six major geographic units that include the Panoche Region in western Fresno
and eastern San Benito counties; Kettleman Hills in Kings County; San Juan Creek Valley in San
Luis Obispo County; western Kern County in the area of the Lokern, Elk Hills, and other uplands
around McKittrick, Taft, and Maricopa; Carrizo Plain National Monument in eastern San Luis
Obispo County; and Cuyama Valley in Santa Barbara and San Luis Obispo Counties.

Giant kangaroo rats are primarily seedeaters, but also eat green plants and insects. They cut the
ripening heads of grasses and forbs and cure them in small surface pits located on the area over
their burrow system (Shaw 1934, Williams et al. 1993). They also gather individual seeds
scattered over the surface of the ground and mixed in the upper layer of soil. Surface pits are
uniform in diameter and depth (about 1 inch), placed vertically in firm soil, and filled with
seedpods. After placing seeds and seed heads in pits, the animal covers them with a layer of
loose, dry dirt. Pits are filled with the contents of the cheek pouches after a single trip to harvest
seeds. Before being moved underground, the seeds are sun-dried which prevents molding (Shaw
1934). Individuals in many populations also make large stacks of seed heads (i.e., haystacks) on
the surface of their burrow systems (Hawbecker 1944, Williams et al. 1993). The material is
cured and then stored underground. Amounts cached in haystacks may not correspond with
annual herbaceous productivity. Estimated home range size ranges from about 646 to 3,768
square feet. There is no significant difference in size of home range between sexes. The core
area of the territory, located over the burrow system (i.e., precinct) is the most intensely used
location in the home range (Braun 1985). Grinnell (1932) and Shaw (1934) suggested that
territories were occupied by a single animal. More recent studies indicate that multiple
individuals may live in a precinct. These individuals appear to be family groups of females and
offspring of different ages (Randall 1997). Estimates of density, employing both trapping and
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counts of precincts, ranged from 1 to 44 individuals per acre (Grinnell 1932, Braun 1985,
Williams 1992).

Giant kangaroo rat burrow systems (precincts) are distinctive because of the size and orientation
of the individual entrances and the presence of cleared vegetation in the vicinity of the system.
Precincts may include one to several burrow openings and a colony may consist of two to
thousands of precincts. Burrows of two types may be observed within the precincts. Horizontal
burrow openings are typical in appearance compared to other kangaroo rats. However, these
openings are usually quite large in comparison to the burrow openings of other species. Giant
kangaroo rats also may construct vertical burrow openings. Other characteristics of giant
kangaroo rat precincts include tracks from their distinctively large feet and tail drags, haystacks
near the burrows, and large scat near the burrow entrances. Individual precincts are usually
connected to other precincts by well-worn paths and are relatively easy to detect, even from a
distance (Williams 1980).

Giant kangaroo rat has not been documented in the Project area (see Figure 3). The species has
been recorded in locations west and south of the California Aqueduct, approximately 3.4 miles
and 5.2 miles southwest, and 5.8 miles south of the Project area (CDFW 2016a).

Lands in the Project area under agricultural production do not contain suitable habitat for giant
kangaroo rat. No small mammal burrows were identified along the proposed pipeline
alignments; however, a few isolated burrows were observed in a small patch of uncultivated land
during biological surveys. Three (3) burrows were located in a proposed turnout, measuring
approximately 50 feet in width by 130 feet in length (<0.2 acres). No sign of giant kangaroo rat
presence (i.e., mowing, hay stacking, seed caching, vertical burrow entrances, etc.) was
identified during biological surveys. No individual giant kangaroo rats were captured during
trapping surveys completed for the Project in June 2016. Based on a lack of suitable habitat in
the Project area and conditions observed during biological surveys, there is no potential for giant
kangaroo rat to be present in the Project sites.

Short-nosed Kangaroo Rat is a California species of concern. This species is one of three
subspecies of the San Joaquin kangaroo rat. The short-nosed kangaroo rat uses grassland
habitats, as well as desert scrub associations, especially Atriplex. This species has also been
found along levees and could occur in agricultural areas.

The species has not been previously recorded in the Project area (see Figure 3). Short-nosed
kangaroo rats have been documented in several locations south of the California Aqueduct. The
species has been captured in locations approximately 3.6 miles and 4.4 miles southwest, and over
5 miles south of the Project area (CDFW 2016a).

Lands in the Project area under agricultural production do not contain suitable habitat for short-
nosed kangaroo rat. No small mammal burrows were identified along the proposed pipeline
alignments; however, a few isolated burrows were observed in a small patch of uncultivated land
during biological surveys. Three (3) burrows were located in a proposed turnout, measuring
approximately 50 feet in width by 130 feet in length (<0.2 acres) and sign of kangaroo rat use
(tracks, tail drags, etc.) was observed. No individual short-nosed kangaroo rats were captured
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during completed trapping surveys for the Project in June 2016. Based on a lack of suitable
habitat in the Project area and conditions observed during biological surveys, there is no
potential for short-nosed kangaroo rat to be present in the Project sites.

Tipton Kangaroo Rat is one of three subspecies of the San Joaquin kangaroo rat. This species
can be distinguished from the other species within their range by the presence of four toes on the
hind feet, as opposed to five toes. The species occurs in saltbush scrub and sink scrub habitats in
the Tulare Lake Basin of the southern San Joaquin Valley. This species needs soft, friable soils
that escape seasonal flooding (CDFW 2016a). Tipton kangaroo rats often dig burrows at the
bases of shrubs.

Historically, Tipton kangaroo rats were distributed on the Valley floor; the western extent of
their range was marshes and the Buena Vista and Kern lakes (USFWS 2010 and USFWS 1998).
Tipton kangaroo rat is known to occur in limited scattered areas, located mainly east of the
California Aqueduct. Due to agricultural development, water diversion, and storage, much of the
area in proximity to the Project sites is unsuitable for the species.

The species has not been recorded in the Project area (see Figure 3). Tipton kangaroo rat has
been documented in areas of habitat 0.9 miles to the northeast (CDFW 2016a). The species has
also been captured 3.4 miles to the south/southwest.

Lands in the Project area under agricultural production do not contain suitable habitat for Tipton
kangaroo rat. No small mammal burrows were identified along the proposed pipeline
alignments; however, a few isolated burrows were observed in a small patch of uncultivated land
during biological surveys. Three (3) burrows were located in a proposed turnout, measuring
approximately 50 feet in width by 130 feet in length (<0.2 acres) and sign of kangaroo rat use
(tracks, tail drags, etc.) was observed. No individual Tipton kangaroo rats were captured during
completed trapping surveys for the Project in June 2016. Based on a lack of suitable habitat in
the Project area and conditions observed during biological surveys, there is no potential for
Tipton kangaroo rat to be present in the Project sites.

Western Mastiff Bat occurs in open, semi-arid to arid habitats. The species is found in conifer
and deciduous woodlands, Coastal scrub, chaparral and grassland habitats. These bats roost in
crevices on cliff faces or high buildings and in trees or tunnels.

Potential foraging habitat for Western mastiff bat is present in the Project area and the species
may potentially roost in eucalyptus tree stands adjacent to and east of the Project area. No
potential breeding sites (rock crevices, etc.) were observed during biological surveys. The
species has not been documented in the Project area (see Figure 3). Western mastiff bat was
historically recorded approximately 3 miles west of the Project area (CDFW 2016a). The
species may fly over or forage throughout the Project area, and potentially roost in tress within
the Project area, but Western mastiff bat is not expected to breed in the Project sites based on a
lack of suitable breeding habitat.

Tulare Grasshopper Mouse historically ranged from western Merced County and eastern San
Benito County east to Madera County and south to the Tehachapi Mountains. Current
distribution of the species includes the western margin of the Tulare Basin (including western



Robert A. Booher Consulting Buena Vista Water Storage District
Biological Assessment NAP Southern Extension Project

41

Kern County), Carrizo Plain National Monument, the Cuyama Valley side of the Caliente
Mountains, eastern San Luis Obispo County, and Ciervo-Panoche Region in Fresno and San
Benito Counties. The taxon typically inhabits hot, arid grassland and shrubland vegetation
communities (e.g., alkali sink, saltbush scrub, and mesquite scrub). It has also been recorded in
blue oak woodland, where it is considered very rare. Little more is known about the habitat
requirements of the taxon. However, its distribution generally follows that of other special-status
species associated with arid habitats in the San Joaquin Valley, Cuyama Valley, and Carrizo
Plain (i.e., San Joaquin kit fox and giant kangaroo rat).

The species has not been recorded in the Project area (see Figure 3). Tulare grasshopper mouse
has been documented in areas of habitat 3 to 5 miles south and southwest of the Project area
(CDFW 2016a).

Lands in the Project area under agricultural production do not contain suitable habitat for Tulare
grasshopper mouse. No small mammal burrows were identified along the proposed pipeline
alignments; however, a few isolated burrows were observed in a small patch of uncultivated land
during biological surveys. Three (3) burrows were located in a proposed turnout, measuring
approximately 50 feet in width by 130 feet in length (<0.2 acres). No individual Tulare
grasshopper mice were captured during completed trapping surveys for the Project in June 2016.
Based on a lack of suitable habitat in the Project area and conditions observed during biological
surveys, there is no potential for Tulare grasshopper mouse to be present in the Project sites.

San Joaquin Pocket Mouse is listed as a CDFW Species of Special Concern (SSC). The
species occurs in dry, open grassland and scrub habitats in the Central and Salinas Valleys of
California, and feeds primarily on seeds from grasses and shrubs. San Joaquin pocket mice
hibernate in their burrows most of the year and are active only at night during the spring and
summer.

The species has not been recorded in the Project area (see Figure 3). San Joaquin pocket mouse
has been documented south of the California Aqueduct, approximately 5.5 miles southwest of
the Project area (CDFW 2016a).

Lands in the Project area under agricultural production do not contain suitable habitat for San
Joaquin pocket mouse. No small mammal burrows were identified along the proposed pipeline
alignments; however, a few isolated burrows were observed in a small patch of uncultivated land
during biological surveys. Three (3) burrows were located in a proposed turnout, measuring
approximately 50 feet in width by 130 feet in length (<0.2 acres). No individual San Joaquin
pocket mice were captured during completed trapping surveys for the Project in June 2016.
Based on a lack of suitable habitat in the Project area and conditions observed during biological
surveys, there is no potential for San Joaquin pocket mouse to be present in the Project sites.

Buena Vista Lake Ornate Shrew lives in dense vegetation around the perimeter of marshes,
lakes or sloughs. Prefers moist soil and uses stumps, logs, and litter for cover. The Buena Vista
Lake shrew formerly occupied wetlands and marshlands that occurred around Buena Vista Lake
and in the Tulare Basin (USFWS 1998). However, its range has become very restricted due to
the loss of lakes sloughs, and riparian areas. This species was federally listed as endangered in
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2002 and its recovery was initially addressed in the Recovery Plan for Upland Species of the San
Joaquin Valley, California (USFWS 1998). The USFWS designated Critical habitat for this
species in a final rule that was published on July 2, 2013 (USFWS 2011b).

The proposed Project does not occur in an area that has been designated by the USFWS as
critical habitat for the Buena Vista Lake ornate shrew (USFWS 2016). The Project area lacks
habitat features and elements that are essential to the species. The species has not been recorded
in the Project area (see Figure 3). Buena Vista Lake ornate shrew was historically documented
6.3 miles to the southeast and has more recently been confirmed approximately 11 miles to the
north (CDFW 2016a). Based on a lack of suitable habitat in the Project area and conditions
observed during biological surveys, there is no potential for Buena Vista Lake ornate shrew to be
present in the Project sites.

American Badger (Taxidea taxus) is widespread across the drier portions of the western United
States where suitable habitat is characterized by most open vegetation communities with dry,
friable soils. These include grassland and shrub communities, and open stages of some
woodland communities. Home range estimates vary geographically and seasonally, but have
ranged between 338 and 1,549 acres (Messick and Hornocker 1981, Lindzey 1978). Badgers
mate in summer and early fall, and most young are born in March and April (Long 1973). The
most common signs of habitat occupation by badgers include dens and fresh diggings. Badger
dens exhibit characteristics that are diagnostic of the species (e.g., dome-shaped entrance with
claw marks in the upper portion of the entrance).

No suitable habitat is present in the Project area. No burrows that were of appropriate size for
use by badger or sign (i.e., scat, tracks, digging, prey remains, etc.) of the species was observed
during biological surveys. While badgers have not been documented in the Project area, the
species has been recorded approximately 5.8 miles south and 6.4 miles to the southeast (CDFW
2016a). The species may travel through the Project area; however, forage would be limited
based on a lack of small mammal burrows that would support a suitable prey base. Based on a
lack of suitable habitat in the Project area and conditions observed during biological surveys,
there is low potential for American badger to be present in the Project sites.

San Joaquin Kit Fox historically occurred throughout the southern portion of the San Joaquin
Valley, along the eastern edge of the San Joaquin Valley, and in the dry interior valleys of the
Coast Ranges. The species occurs in a variety of open grassland, oak savannah, and shrub
vegetation communities. However, in the southern portion of its range it is generally found in
sparse annual grassland and scrub communities (e.g., valley sink scrub, saltbush scrub). Den
characteristics of the subspecies vary across its range. In the southern portion of its range the
taxon often creates dens with two entrances; natal/pupping dens typically have multiple
entrances. Entrances range from 8 to 10 inches in diameter and are normally higher than wide,
but kit foxes can utilize dens with entrances as small as four inches in diameter. Kit foxes often
change dens on a regular basis. Home ranges for the taxon have been reported by several authors
to range from 1 to 12 square miles (USFWS 1998).
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The species has not been documented in the Project area (see Figure 3). San Joaquin kit fox
have been recorded in several locations surrounding the Project area; the closest occurrences in
the CNDDB are 1 mile to the west and 1.2 miles to the northeast (CDFW 2016a).

No suitable habitat for San Joaquin kit fox is present in the Project area; however, agricultural
lands may provide limited use as foraging habitat for the species. No individual San Joaquin kit
fox, known dens, or burrows that were of appropriate size for potential use were observed. No
other sign (i.e., scat, tracks, digging, prey remains, etc.) of activity was identified during
biological surveys. Although no burrows suitable for potential denning were observed within the
proposed Project sites at the time of our field surveys, it is possible that the Project area may
accommodate transient or foraging San Joaquin kit fox. However, forage would be limited in the
Project sites based on a lack of small mammal burrows that would support a suitable prey base.

INVERTEBRATES

Vernal Pool Fairy Shrimp are short-lived crustaceans that occur in small vernal pools of
California. Their habitats form when winter rains fill shallow depression; pools persist for
months and then evaporate in the spring. This species is known to inhabit clear-water sandstone
depression and grassland swale pools. They are generally 0.5-1.5 inches long and are fairly
translucent. Their life span is from December to early May, and is often temperature dependent.
They feed on algae, bacteria and detritus and are consumed by birds, reptiles, and amphibians.
Eggs are laid by adult shrimp each winter season; however, eggs may lie dormant in the soil for
up to ten (10) years before hatching.

Vernal pool fairy shrimp are endemic to grasslands of the Central Valley, and the Central and
South Coast mountains. The species has been found throughout the Central Valley, from Shasta
County to Tulare County, along the Coast Range from Solano to San Luis Obispo and Santa
Barbara Counties, and in southern California in Riverside and San Diego Counties. Vernal pool
fairy shrimp is listed as a federal threatened species.

No suitable habitat (vernal pools) was observed in the Project area. The species has not been
recorded in the Project area or immediate vicinity (CDFW 2016a). Since the proposed Project
area is within active agriculture, there is no potential for vernal pool fairy shrimp to occur in the
Project sites.

Incidental Wildlife

A few bird species protected under the Federal Migratory Bird Treaty Act were observed in
flight or foraging during field surveys (see Table 2). Barn owls were observed using a nest box
along an existing agricultural road during biological surveys. Potential nesting habitat for
migratory and other sensitive birds was present where eucalyptus trees and tall landscape trees
occur. Red-tailed hawks and common raven may also construct nests on power poles where
utility lines occur parallel to existing access roads.
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SPECIAL-STATUS PLANTS

From our literature reviews, a list was generated of 11 special-status plants that may potentially
occur in or be affected by the proposed Project. Each of these species is addressed below. Four
(4) special-status plants have been documented in vicinity to the Project area (CDFW 2016a).
These include Kern mallow, Lost Hills crownscale, recurved larkspur, and Coulter’s goldfields
(see Figure 3).

Heartscale is an annual herb that has been historically documented in the northern Temblor
Range, usually on bare soils around vernal pools (Twisselmann 1967). This species occurs on
saline or alkaline soils in meadows, seeps, and chenopod scrub habitats, and in sandy areas in
valley and foothill grassland. Plants are similar to crownscale, both in appearance and habitat
requirements; the species has been recorded in association with the spiny saltbush (Atriplex
spinifera) community.

No suitable habitat for heartscale is present in the Project area. No individuals were recorded
during biological surveys. As illustrated in Figure 3, heartscale has not been documented in the
Project area. The species has been recorded 5.7 miles to the southeast (CDFW 2016a). Based on
historic land conversion to agricultural use and a current lack of suitable habitat in the Project
area, there is no potential for heartscale to be present or become established in the Project area.

Crownscale is an annual herb that is known from south of the Tulare Lake, west through the
Temblor Range to Soda Lake in San Luis Obispo County (Twisselmann 1967). Preferred
habitats include vernal pools and alkaline or clay soils in chenopod scrub, valley and foothill
grassland. This species is similar to heartscale, both in appearance and habitat requirements.

No suitable habitat for crownscale is present in the Project area. No individuals were recorded
during biological surveys. As illustrated in Figure 3, crownscale has not been documented in the
Project area (CDFW 2016a). Based on historic land conversion to agricultural use and a current
lack of suitable habitat in the Project area, there is no potential for crownscale to be present or
become established in the Project area.

Lost Hills Crownscale is an annual herb that has been documented in Kern, Kings, Fresno,
Merced, and San Luis Obispo Counties. Plants from San Luis Obispo may be an unnamed new
taxon (CNPS 2016). This species occurs in powdery, alkaline soils that are seasonally moist in
chenopod scrub, vernal pools, and valley and foothill grassland habitats. Threats to the species
include grazing, agricultural conversion, and energy development.

No suitable habitat for Lost Hills crownscale is present in the Project area. No individuals or
populations of Lost Hills crownscale were observed during biological surveys. Lost Hills
crownscale has not been documented in the Project area; however, the species has been recorded
approximately 1.6 miles west of the Project area (Figure 3). Populations have also been
identified in areas of habitat 2.2 miles to the northwest, 2.3 miles southwest, and 4.3 miles south
of the Project area (CDFW 2016a). Based on historic land conversion to agricultural use and a
current lack of suitable habitat in the Project area, there is no potential for Lost Hills crownscale
to be present or become established in the Project area.
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California Jewelflower is an annual herb, known from 63 occurrences (CNPS 2016).
Approximately half of the historic collection sites were on the floor of the San Joaquin Valley in
Fresno, Kern, and Tulare Counties. Several other collections are from the Carrizo Plain (San
Luis Obispo County) and Cuyama Valley (Santa Barbara and Ventura counties), while three (3)
occurrences were in Kern County, in the Sierra Nevada foothills at the eastern margin of the San
Joaquin Valley. By 1986, all the occurrences on the San Joaquin and Cuyama Valley floors had
been eliminated (USFWS 2016b). While over 35 historical occurrences of California
jewelflower have been extirpated, new populations have been recently discovered. Populations
of naturally occurring California jewelflower that are known to be extant today are in three
concentrated areas: Santa Barbara Canyon, Carrizo Plain National Monument in San Luis
Obispo County, and Kreyenhagen Hills in Fresno County. Based on the UWFWS 5-Year
Review for the species, there are no natural extant populations of California jewelflower in Kern
County, yet there is one (1) introduced occurrence (UWFWS 2013b).

California jewelflower populations occur in non-native grassland, scrub, and pinyon-juniper
woodland. Historical records suggest that California jewelflower also occurred in Valley
Saltbush Scrub in the past (CDFW 2016a). Herbaceous cover is dense at most California
jewelflower sites (Cypher 1994). Native plant species, such as annual fescue (Vulpia
microstachys), clovers (Trifolium spp.), red maids (Calandrinia ciliata), and goldfields
(Lasthenia californica), comprise a high proportion of the vegetation at many of the known
locations. The non-native grass red brome (Bromus madritensis ssp. rubens) is a significant
component of the vegetation only at the Carrizo Plain sites (Taylor and Davilla 1986, Cypher
1994).

No suitable habitat for California jewelflower is present in the Project area. Furthermore, the
Project is located outside the known range and current distribution of the species (USFWS
2013b). California jewelflower has not been documented in the proposed Project area or
immediate vicinity (CDFW 2016a). No individuals or California jewelflower populations were
recorded during biological surveys. Based on historic land conversion to agricultural use and a
current lack of suitable habitat in the Project area, there is no potential for California jewelflower
to be present or become established in the Project area.

Recurved Larkspur is a perennial herb that is endemic to California. Historically, recurved
larkspur was widely distributed in the Sacramento and San Joaquin valleys, ranging from Glenn
and Butte counties south to Kern County. Most of the known occurrences are in Kern, Tulare,
and San Luis Obispo Counties. The species now appears to be very rare outside the southern San
Joaquin Valley (CDFW 2016a). Much of this species habitat has been converted to agriculture,
and the species continues to be threatened by grazing and trampling (CNPS 2016).

Recurved larkspur occurs on sandy or clay alkaline soils, generally in annual grasslands or in
association with saltbush scrub or valley sink scrub habitats. The species occurs at elevation
ranging from 100 to 2,000 feet above sea level (CDFW 2016a) and blooms from March through
June (CNPS 2016). Very little ecological information is available for the species and most of the
literature on the species pertains to its taxonomy.

No suitable habitat for recurved larkspur is present in the Project area. The species has not been
documented in the Project area and no individuals or populations of recurved larkspur were
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recorded during biological surveys. As illustrated in Figure 3, the species has been documented
2.5 miles southwest of the Project area (CDFW 2016a). Based on historic land conversion to
agricultural use and a current lack of suitable habitat for the species, there is no potential for
recurved larkspur to be present or become established in the Project area.

Kern Mallow is an annual herb that occurs on alkali flats and eroded hills, mainly in the
southern San Joaquin Valley (USFWS 2013c). This species occurs in chenopod scrub, valley
and foothill grassland habitats and is often found growing under spiny and common saltbush
(USFWS 1998). Flower color is white to more or less purple (USFWS 2013c). Plants have
either perfect flowers (i.e., having both pistils and stamens) or pistillate flowers (i.e., without
stamens). While other Eremalche species have perfect flowers, E. kernensis is the only member
of this genus that exhibits this condition, known as gynodioecy. Reproduction of the species
varies greatly depending on precipitation.

There has been much uncertainty about the taxonomic status and identification of Kern mallow,
focused on flower color, gender and range (USFWS 1998). Studies have focused on three
related taxa: Kern mallow (Eremalche kernensis), Parry’s mallow (E. parryi), and desert mallow
(E. exilis). Historically, E. kernensis was thought to have a very restricted range, limited to an
area between McKittrick and Buttonwillow. At the time of listing, the white flowered E.
kernensis was known from only six (6) locations in this area, locally known as Lokern (USFWS
2013c).

The Recovery Plan for the species recognized pink-flowered plants in Buena Vista Valley, Elk
Hills, Lost Hills, McKittrick Hills, Stockdale, the Temblor Range, Corcoran, Cuyama Valley,
and Pixley (USFWS 1998). In 2002, it was determined that many records of E. kernensis were
likely misidentified and were E. exilis (Andreasen et al. 2002). Confusion over the taxonomic
status of Kern mallow has not been resolved by genetic studies completed to date. Populations
of Kern mallow have been documented in Kern, San Luis Obispo, Santa Barbara, Tulare, and
Ventura Counties (CNPS 2016). The species is known from 212 records, 209 of which are
presumed extant; however, many of the locations where Kern mallow has been historically
recorded have not been revisited to determine if the species is present (USFWS 2013c).
Confusion over the taxonomic status of Kern mallow has not been resolved by genetic studies
completed to date; however, the Jepson eFlora treatment currently recognizes Kern mallow as a
subspecies of Parry’s mallow, Eremalche parryi ssp. kernensis (Andreasen and Bates 2016).

No suitable habitat for Kern mallow is present in the Project area. No individuals or populations
of Kern mallow were observed during biological surveys. Kern mallow has not been
documented in the Project area (Figure 3). The species has been recorded approximately 1.3
miles to the northeast, 2.9 miles to the west, and 4.7 miles southwest of the Project area (CDFW
2016a). Based on historic land conversion to agricultural use and a current lack of suitable
habitat for the species, there is no potential for Kern mallow to be present or become established
in the Project area.

Hoover’s Eriastrum is an annual herb that occurs in chenopod scrub, valley and foothill
grassland, and pinyon juniper woodland habitats. The species was previously listed as
threatened by the USFWS; however, Hoover’s eriastrum was delisted in 2003.
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No suitable habitat for Hoover’s eriastrum is present in the Project area. No individuals or
populations of Hoover’s eriastrum were observed during biological surveys. Hoover’s eriastrum
has not been documented in the Project area (Figure 3). The species has been recorded
approximately 1.2 miles to the northeast and 4 miles to the south (CDFW 2016a). Based on
historic land conversion to agricultural use and a current lack of suitable habitat for the species,
there is no potential for Hoover’s eriastrum to be present or become established in the Project
area.

Coulter’s Goldfields is an annual herb that occurs in marshes, swamps, playas, and vernal pool
habitats. These delicate plants bloom small yellow flowers from February through June and
occur at an elevation range of 1 to 1,220 meters. The species is known to have significantly
declined by 1966 and is threatened by urban development, agricultural conversion, and road
maintenance (CNPS 2016).

No suitable habitat for Coulter’s goldfields is present in the Project area. No individuals or
populations of Coulter’s goldfields were observed during biological surveys. Coulter’s
goldfields have not been documented in the Project area (Figure 3). The species has been
recorded approximately 1.5 miles to the west (CDFW 2016a). Based on historic land conversion
to agricultural use and a current lack of suitable habitat for the species, there is no potential for
Coulter’s goldfields to be present or become established in the Project area.

Showy Golden Madia is known from scattered populations in the interior foothills of the South
Coast Ranges at elevations between 80 and 3,700 feet (Hickman 1996, CDFG 2011). The
species grows in grasslands and oak woodlands on heavy clay soils (typically on grassy slopes or
in openings within scrub or oak woodland). It is an annual herb that blooms from March to May;
however, it appears at many sites only in wet years (CNPS 2016). Very little information is
available on the natural history of showy madia and most literature on the species pertains to its
taxonomy.

No suitable habitat for showy golden madia is present in the Project area. No individuals or
populations of showy golden madia were observed during biological surveys. Showy golden
madia not been documented in the Project area (Figure 3). The species has been recorded
approximately 1.2 miles to the west and 3.4 miles to the south (CDFW 2016a). Based on historic
land conversion to agricultural use and a current lack of suitable habitat for the species, there is
no potential for showy golden madia to be present or become established in the Project area.

San Joaquin Woolly-Threads historically occurred in the San Joaquin Valley, with a few
occurrences in the hills to the west and in the Cuyama Valley of San Luis Obispo and Santa
Barbara counties. Many new occurrences of San Joaquin woollythreads have been discovered
since 1986, primarily in the hills and plateaus west of the San Joaquin Valley. The largest extant
population occurs on the Carrizo Plain Natural Area in San Luis Obispo County. Much smaller
populations are found in Kern County near Lost Hills, in the Kettleman Hills of Fresno and
Kings Counties, and in the Jacalitos Hills of Fresno County. The isolated occurrences are known
from the Panoche Hills in Fresno and San Benito counties, the Bakersfield vicinity in Kern
County, and the Cuyama Valley. However, the majority of occurrences in the San Joaquin and
Cuyama Valleys were extirpated by intensive agriculture. In addition, several sites in and around
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Bakersfield were eliminated by urban and intensive oilfield development. The phenology of San
Joaquin woolly-threads varies with weather and site conditions. In years of below-average
precipitation, few seeds of this species germinate, and those that do typically produce tiny plants.
Seed germination may begin as early as November, but usually occurs in December and January.

San Joaquin woolly-threads typically flowers between late February and early April, but
flowering may continue into early May if conditions are optimal. Furthermore, populations in
the northern part of the range tend to flower earlier than those in the south. Each plant may have
from 1 to more than 400 flower heads. Seed production depends on plant size and the number of
flower heads. The seeds are shed immediately upon maturity, and all trace of the plant
disappears after senescence in April or May. Seed dormancy mechanisms apparently allow the
formation of a substantial seed bank in the soil.

San Joaquin woolly-threads occur in grasslands of hills and plateaus west of the San Joaquin
Valley and are associated with valley saltbush scrub habitat on the Valley floor (USFWS 2010).
This species typically occupies microhabitats with less than 10 percent shrub cover, although
herbaceous cover may be either sparse or dense. Plant species that often occur with San Joaquin
woolly-threads include red brome, red-stemmed filaree, goldfields (Lasthenia spp.), Arabian
grass (Schismus spp.), and mouse-tail fescue (Vulpia myuros). The species occurs on sandy,
sandy loam (Kimberlina series), or silty soils with neutral to subalkaline pH.

No suitable habitat for San Joaquin woolly-threads is present in the Project area. No individuals
or populations of San Joaquin woolly-threads were observed during biological surveys. San
Joaquin woolly-threads have not been documented in the Project area (Figure 3). The species
was historically recorded 2.6 miles to the northwest (CDFW 2016a). Based on historic land
conversion to agricultural use and a current lack of suitable habitat for the species, there is no
potential for San Joaquin woolly-threads to be present or become established in the Project area.

California Alkali Grass is an annual herb found in alkaline sinks, flats, and along lake margins.
The species occurs in chenopod scrub, meadows and seeps, valley and foothill grassland, and
vernal pool habitats. California alkali grass blooms from March through May and the species
occurs at elevations ranging from 2 to 930 meters. Threats to the species include alterations in
hydrology, habitat fragmentation, and habitat loss from urban development and agricultural
conversion (CNPS 2016).

No suitable habitat for California alkali grass is present in the Project area. No clumps or
populations of California alkali grass were observed during biological surveys and the species
has not been documented in the Project area (Figure 3). California alkali grass has been recorded
approximately 3.7 miles to the south (CDFW 2016a). Based on historic land conversion to
agricultural use and a current lack of suitable habitat for the species, there is no potential for
California alkali grass to be present or become established in the Project sites.

ANALYSIS OF POTENTIAL IMPACTS

Project activities include staging of construction equipment and materials, trench excavation,
pipeline construction, pipeline installation below ground, and backfilling of the trench. Impacts
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include crop removal, soil disturbance from trench excavation and pipeline installation and
compaction from Project activities. Surface disturbance will also occur at turnouts, laydown
areas and at the proposed reservoir site. Pipeline installation will impact a small (<0.2 acres)
isolated patch of uncultivated/fallow land where a turnout is proposed and may result in
temporary disturbance or loss of agricultural crops planted within the proposed pipeline
alignments.

No riparian, wetland, vernal pool, streams, or other sensitive habitats were observed in the
Project area during biological surveys. No natural lands are present within the boundaries of the
proposed Project sites; therefore, Project activities would not impact natural lands that represent
potential habitat for special-status species. No USFWS designated critical habitat is present in the
Project area; therefore no USFWS designated critical habitat will be impacted. Native resident
and/or migratory fish and known native wildlife nursery sites are not present within the proposed
Project area. The proposed Project would not interfere with movements of wildlife species or
with established native resident or migratory wildlife corridors.

No special-status plants were observed in the Project area during biological surveys.
Considering the habitat requirements of targeted plant species and current agricultural land use in
the Project area, there is no potential for special-status plant species to be present or become
established in the Project sites. Therefore, no special-status plants would be impacted by
implementation of the proposed Project. Based on historic land conversion from habitat to
agricultural use, the level of current disturbance, and site conditions observed at the time of our
biological surveys, no additional surveys are recommended or required and no specific
avoidance or mitigation measures are proposed for special-status plants. This determination is
consistent with current agency guidance.

Based on a lack of suitable aquatic habitat in the Project area, there is no potential for Western
pond turtle, California red-legged frog, and giant garter snake to be present in the Project sites.
Since the Project area does not contain vernal pool or riparian habitat, there is no potential for
vernal pool fairy shrimp and Buena Vista Lake ornate shrew to be present in the Project sites.
Accordingly, these species would not be impacted by Project implementation.

Since the Project area does not contain suitable habitat for blunt-nosed leopard lizard, there is no
potential for the species to be present in the Project sites. Therefore, blunt-nosed leopard lizard
would not be impacted by Project implementation. Based on historic land conversion from
habitat to agricultural use, the level of current disturbance, and site conditions observed at the
time of our biological surveys, no additional surveys are recommended or required and no
specific avoidance or mitigation measures are proposed for blunt-nosed leopard lizard.

Based on a lack of suitable habitat for special-status small mammals and results of trapping
surveys, Project implementation would not result in impacts to giant kangaroo rat, Tipton
kangaroo rat, San Joaquin antelope squirrel, San Joaquin pocket mouse, and Tulare grasshopper
mouse. Based on historic land conversion from habitat to agricultural use, the level of current
disturbance, site conditions observed at the time of our biological surveys, and live trapping
results, no additional surveys are recommended or required and no specific avoidance or
mitigation measures are proposed for special-status small mammal species.



Robert A. Booher Consulting Buena Vista Water Storage District
Biological Assessment NAP Southern Extension Project

50

Implementation of the proposed Project could potentially impact individual San Joaquin kit fox,
American badgers, or their dens, if individual(s) or dens are present in the Project sites during
construction. Direct impacts to individual San Joaquin kit fox or badgers could occur by vehicle
strike during travel or through crushing by construction equipment during pipeline installation.
These species could also be indirectly affected due to noise and vibration from Project activities
if dens are located closer than 200 feet to the proposed Project sites; Project related noise and
vibration could cause the abandonment of occupied dens. Impacts to these species would be
considered significant. Avoidance and minimization measures to protect San Joaquin kit fox and
American badger from potential impacts are included and described further in the Proposed
Avoidance and Minimization Measures section.

Implementation of the proposed Project could potentially impact individual and/or nesting
migratory bird species, should they become established within the proposed Project sites prior to
Project implementation. Direct impacts to migratory bird species could occur by vehicle strike
during travel or crushing by construction equipment during pipeline installation. Actively
nesting birds could also be affected due to noise and vibration from Project activities, if nests are
located closer than 250 feet to the proposed Project sites. Project related noise and vibration
could cause the abandonment of active nest sites or disrupt normal foraging or breeding
behavior. Impacts to migratory bird species would be considered significant. In the event that
nesting birds become established in the proposed Project sites, avoidance and minimization
measures to protect these species from potential impacts are described further in the Proposed
Avoidance and Minimization Measures section.

Project implementation will result in disturbance to some agricultural crops that represent
potential foraging habitat for Swainson’s hawk. Implementation of the proposed Project could
potentially impact individual and nesting Swainson’s hawks, should they become established
near (within 0.5 miles of) the proposed Project sites prior to Project implementation. Direct
impacts to the species could occur by vehicle strike during travel or through crushing by
construction equipment during pipeline installation. Actively nesting birds could also be
affected due to noise and vibration from Project activities, if nests are located closer within 0.5
miles of the Project sites. Project related noise and vibration could cause disruption of normal
foraging, interruption of breeding, the abandonment of active nest sites, or forced (early)
fledging. Impacts to this species would be considered significant. In the event that Swainson’s
hawks become established in or near the proposed Project sites, avoidance and minimization
measures to protect the species from potential impacts are described further in the Proposed
Avoidance and Minimization Measures section.

Implementation of the proposed Project could potentially impact individual and nesting
burrowing owls in the unlikely event they become established within the proposed Project sites
prior to or during Project implementation. If present, burrowing owls could be directly impacted
by vehicle strike or crushed by construction equipment during pipeline installation. Actively
nesting burrowing owls could also be affected due to noise and vibration from Project activities
if nests are located within 500 feet of the proposed Project. Project related noise and vibration
could cause the abandonment of active nest sites, disruption of normal foraging and/or breeding
behavior. Impacts to this species would be considered significant. Pre-construction surveys are
recommended to determine whether conditions have changed in the Project sites. In the event
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that burrowing owls become established in the Project sites, measures to protect burrowing owl
from potential impacts are described further in the Proposed Avoidance and Minimization
Measures section.

PROPOSED AVOIDANCE AND MINIMIZATION MEASURES

The following avoidance and minimization measures are recommended to avoid or reduce potential
impacts to special-status wildlife and sensitive migratory bird species during construction and
installation of the proposed Project:

1. An Environmental Awareness Program will be presented to all personnel working in the
field on the proposed Project. The program will consist of a brief presentation in which
biologists knowledgeable of special-status species biology and legislative protection explain
threatened and endangered species concerns. The program will include a discussion of
special-status wildlife including, but not limited to San Joaquin kit fox, Swainson’s hawk,
and will address sensitive migratory bird species. Species biology, habitat needs, status
under the Endangered Species Act(s), and measures being incorporated for the protection of
these species will be addressed.

2. A final biological pre-construction survey of the proposed Project sites will be conducted
by a qualified biologist no more than 14 days prior to starting Project activities. If no
work occurs within 14 days of surveys, additional surveys may be required so they
remain current.

a. If no special-status species are identified within the Project sites, and conditions
have not changed, then construction activities may proceed.

b. If special-status species or habitat features (i.e., dens, nests, etc.) are observed during
pre-construction surveys, the CDFW and/or USFWS will be notified for further
guidance, as additional surveys may be required and other avoidance and mitigation
measures may apply.

3. Project-related traffic will observe a 20 mph speed limit in the Project sites, except on
County roads and State and federal highways, to avoid impacts to special-status wildlife.

4. Project activities will be scheduled to avoid evening hours to minimize potential impacts to
special-status wildlife species that are active during the night.

5. Hazardous materials, fuels, lubricants, and solvents that spill accidentally during Project-
related activities will be cleaned up and removed from the Project sites as soon as possible
according to applicable federal, State and local regulations.

6. All food-related trash items such as wrappers, cans, bottles or food scraps generated during
Project activities will be disposed of only in closed containers and regularly removed from
the proposed Project sites. No deliberate feeding of wildlife will be allowed.



Robert A. Booher Consulting Buena Vista Water Storage District
Biological Assessment NAP Southern Extension Project

52

7. To prevent harassment or mortality of wildlife species via predation, or destruction of their
dens or nests, no domestic pets will be permitted on the Project sites.

8. To prevent entrapment of animals during construction, all excavated steep-walled holes or
trenches less than five (5) feet in depth will be covered at the close of each working day with
plywood or similar material. For trenches that cannot be closed daily, one or more escape
ramps constructed of earthen fill or wooden planks no less than 10 inches in width will be
installed and secured to the top for stability. Ramps will be located at no greater than 1,000-
foot intervals (for pipeline trenches) and at no less than 45-degree angles. All excavations
and trenches will be inspected at the beginning and end of each day (including non-work
days).

9. Immediately before holes or trenches are filled they will be thoroughly inspected for trapped
animals. Any animals discovered that do not escape on their own immediately will be
removed from the trench or hole by a qualified biologist and allowed to escape unimpeded.
All discoveries of special-status animals in excavations or trenches will be reported to the
CDFW and/or USFWS within 24 hours of the discovery.

10. All pipes, culverts, or similar structures stored at the proposed Project sites overnight having
a diameter of four (4) inches or greater will be inspected thoroughly for wildlife species
before being buried, capped, or otherwise used or moved in any way. Pipes laid in trenches
overnight will be capped. If during Project implementation a wildlife species is discovered
inside a pipe, that segment of pipe will not be moved or, if necessary, moved only once to
remove it from the path of Project activity, until the wildlife species has escaped.

11. The District will implement the following measures (11-13) adapted from the USFWS
Standardized Recommendations For Protection of the Endangered San Joaquin Kit Fox
Prior to or During Ground Disturbance (USFWS 2011) to protect San Joaquin kit fox:

a) If dens are identified during pre-construction surveys that may be used by San
Joaquin kit fox, protective exclusion zones will be established prior to Project
activities. Construction and other Project related activities should avoid den(s)
that could be used by San Joaquin kit fox.

b) If a natal/pupping den is discovered during biological pre-construction surveys
within the Project sites or within 200 feet of the Project boundaries, the CDFW
and USFWS will be notified. Natal/pupping dens may not be destroyed while
occupied, and a take authorization/permit is required to destroy these dens even
after they are vacated.

c) To ensure protection of known dens, exclusion zones should be established 100
feet from the den entrance(s) with fencing that does not prevent access to the den
by kit foxes. Acceptable fencing includes untreated wood particle-board, silt
fencing, or orange construction fencing, installed with 1-foot gaps for every 10
feet of fencing.
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d) For potential and/or atypical dens, placement of 4-5 flagged stakes 50 feet from
the den entrance(s) will suffice to identify the den location; fencing will not be
required, but the exclusion zone must be observed.

e) Exclusion zones around kit fox dens will be maintained until all construction
related disturbances have been completed. At that time all fencing will be
removed to avoid attracting subsequent attention to the dens.

f) Only essential vehicle operation on existing roads and foot traffic should be
permitted in exclusion zones. Otherwise, all construction, vehicle operation,
material storage, or any type of surface-disturbing activity should be prohibited
or greatly restricted within the exclusion zones.

12. Destruction of any known or natal/pupping San Joaquin kit fox den requires take
authorization/permit from the CDFW and USFWS.

13. If potential dens are observed in construction areas and avoidance is not feasible or
exclusion zones cannot be maintained, potential dens will be monitored for three (3)
consecutive days prior to Project activities. Dens will be monitored with tracking medium
or an infra-red camera beam to determine the current use. If no kit fox activity is observed
during this period, the den(s) should be destroyed immediately to preclude subsequent use.

a. If kit fox activity is observed at the den(s) during this period, the den(s) should be
monitored for at least five (5) consecutive nights from the time of the observation to
allow any resident animal to move to another den during its normal activity. Only
when the den(s) are determined unoccupied may the den(s) be excavated.

b. Destruction of the den(s) should be accomplished by careful excavation until it is
certain that no kit foxes are inside. The den(s) should be fully excavated, filled with
dirt and compacted to ensure that kit foxes cannot reenter to use the den during the
construction period. If at any point during excavation, a kit fox is discovered inside
the den, the excavation activity will cease immediately and monitoring the den as
described above should resume. Destruction of the den may be completed when in
the judgment of the biologist, the animal has escaped, without further disturbance,
from the partially destroyed den.

c. If any kit fox den is considered to be a potential den, but is later determined during
monitoring or destruction to be currently, or previously used by kit fox (e.g., if kit
fox sign is found inside), then all construction activities will cease and the USFWS
will be notified immediately.

14. The District should designate a Project representative as the contact for any employee or
contractor who finds a dead, injured, or entrapped special-status wildlife species. If any
special-status species or migratory birds are found dead, injured, or entrapped in the Project
site, the CDFW and/or USFWS will be notified within 24 hours.
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15. If ground disturbing activities are planned to occur during the breeding season of
migratory bird or raptor species (February through mid-September), surveys for nesting
birds will be conducted in the Project sites and areas that support potential nesting habitat
(i.e. trees). Pre-construction surveys for nesting birds will be conducted by a qualified
biologist no more than 10 days prior to the start of Project activities. If Project activities
do not commence within 10 days of nesting bird surveys, additional surveys may be
required to remain current.

a. If no active nest(s) are found in the Project sites or buffer areas, then Project
activities may proceed and no further mitigation measures will be required.

b. If active nest(s) of migratory birds and non-listed raptors are found, then
exclusion zones will be established a minimum of 250-feet around a nest. Project
activities will avoid disturbance within the exclusion zone during the nesting
season.

16. If ground disturbing activities are planned to occur outside the breeding or nesting season
of Swainson’s hawk (late July through March), no additional surveys for Swainson’s
hawk are required and Project activities may proceed.

17. If ground disturbing activities are planned to occur during the breeding or nesting season
of Swainson’s hawk (April through mid-July) additional surveys to detect nest(s) are
recommended. To meet the minimum level of protection for Swainson’s hawk, surveys
to identify birds and active nest sites should be completed by a qualified biologist for at
least two (2) survey periods prior to Project implementation.

a. Three (3) surveys are recommended during each survey period: the arrival/nest
building period (April 1 through April 30), the egg laying/incubation period (May
1 through May 30), and the fledgling period (June 1 to July 15).

b. If surveys locate a nest site within 0.5 miles of the Project, a Swainson’s hawk
Monitoring and Mitigation Plan will be prepared by a qualified biologist in
consultation with the CDFW.

c. During the nesting season, ensure no disturbance or other Project related activities
that may cause nest abandonment or forced fledging to occur within 0.5 miles of
an active nest between March 1 and September 15. Buffer zones may be adjusted
in consultation with the CDFW.

18. The following measures included in the CDFW’s Staff Report on Burrowing Owl
Mitigation (CDFG 2012) will be implemented by the District for the proposed Project:

a. Pre-construction (take avoidance) surveys will be completed by a qualified biologist
no less than 14 days prior to ground disturbing activities to detect the presence of
burrowing owls in the Project sites.
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b. If burrowing owl presence is detected during pre-construction nesting surveys, the
owls will be monitored to determine use in the Project sites. If burrowing owl(s) or
active burrows are identified in the Project area, the CDFW and USFWS will be
consulted for further guidance.

c. If no burrowing owls are detected during pre-construction (take avoidance) surveys,
then Project activities may proceed.

d. Avoid impacting burrows occupied during the non-breeding season (by migratory or
non-migratory resident burrowing owls).

e. Avoid disturbing occupied burrows during the burrowing owl nesting season
(February 1 through August 31).

f. Recommended setback distances and restricted activity dates for burrowing owl
nesting sites based on the level of disturbance are as follows:

Time of Year
Level of Disturbance

Low Medium High
April 1 – Aug 15 200 meters 500 meters 500 meters
Aug 16 – Oct 15 200 meters 200 meters 500 meters
Oct 16 – Mar 31 50 meters 100 meters 500 meters
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CONCLUSION

A total of eight (8) special-status species have been documented in the CNDDB in vicinity to the
proposed Project. Special-status species that have been recorded in proximity to the Project area
include San Joaquin kit fox, Tipton kangaroo rat, San Joaquin antelope squirrel, Western mastiff
bat, Kern mallow, Lost Hills crownscale, recurved larkspur, and Coulter’s goldfields. These species
were mainly recorded in areas of habitat that supported Valley saltbush scrub habitat (CDFW
2016a). While the Project is located within the range of these species, RAB Consulting determined
that the proposed Project area does not contain suitable habitat and lacks features (vegetation
composition, structure, burrows, dens, nests, etc.) and elements (i.e., prey) required by most special-
status species. This determination is based on current agricultural land use and site conditions
observed during biological surveys.

The Project avoids impact to natural lands, including sensitive plant communities, riparian areas,
designated wetlands, potential wetlands and vernal pools. No special-status plant species were
identified in the Project sites during biological surveys. Consistent with current agency protocols
and guidelines, no additional botanical surveys are required for the Project because it is proposed
in active agriculture.

Based on a lack of suitable habitat in the Project area, no additional surveys are recommended or
required for Western pond turtle, California red-legged frog, giant garter snake, vernal pool fairy
shrimp, Buena Vista Lake ornate shrew, blunt-nosed leopard lizard, giant kangaroo rat, Tipton
kangaroo rat, short-nosed kangaroo rat, Tulare grasshopper mouse, and San Joaquin pocket
mouse, and Lewis’s woodpecker. Accordingly, no specific avoidance or mitigation measures are
proposed for these species.

No special-status wildlife species were observed in the Project area during biological surveys;
however, barn owls were observed using a nest box along the edge of an agricultural field, adjacent
to an existing farm road. In addition to barn owls, species including Western mastiff bat, burrowing
owl, short-eared owl, loggerhead shrike, and long-billed curlew may forage in portions of the
Project area. Certain agricultural crops in the Project area may also be used as foraging habitat for
species including San Joaquin kit fox, American badger, and Swainson’s hawk.

Since an active Swainson’s hawk nest site (used at least once in the past five (5) years) is known
to occur within 5 miles of the Project area, and potential foraging habitat is present in portions of
the Project area, additional surveys are recommended to detect nesting Swainson’s hawk within
0.5 miles of construction areas. This recommendation is consistent with the Swainson’s Hawk
Technical Advisory Committee’s (SWTAC) Recommended Timing and Methodology for
Swainson’s Hawk Nesting Surveys in California’s Central Valley (SWTAC 2000).

If the avoidance and minimization measures recommended in this report are implemented by the
District for the proposed Project, impacts to San Joaquin kit fox, Swainson’s hawk, other special-
status wildlife and sensitive migratory birds would be avoided.
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APPENDIX A

REPRESENTATIVE PHOTOGRAPHS



Photograph 1. View north of the proposed pipeline route.

Photograph 2. View south along the proposed pipeline alignment.



Photograph 3. View of a eucalyptus tree stand that occurs outside the Project area, to the east.

Photograph 4. View northeast from a turnout of agricultural lands in the Project area.



Photograph 5. View southeast of the proposed turnout where small mammal trapping surveys were conducted.

Photograph 6. View south of the proposed pipeline alignment at a turnout location.



Photograph 7. View west of a proposed laydown area.

Photograph 8. View west of recently plowed fields from one of the proposed turnouts.



Photograph 9. View south from the proposed pipeline route near a turnout.

Photograph 10. View of the proposed reservoir site, currently planted to alfalfa.



APPENDIX B

Results of Small Mammal Trapping Surveys



David J. Germano, Ph.D.
Wildlife Consultant

3520 Sewell St., Bakersfield, CA 93314-9273
(661) 589-7846; dgermano@pacbell.net

14 June 2016

Mr. Dan Hack
Senior Project Manager/Wildlife Biologist/GIS Specialist
Robert A. Booher Consulting

RE: Tipton Kangaroo Rat Trapping – Buena Vista Water Storage District

Dear Dan:

This letter serves as my report concerning the trapping I did to determine the presence of

Tipton kangaroo rats (Dipodomys nitratoides nitratoides) at two sites potentially harboring

the species along an irrigation canal. The two sites were in an agricultural area

(35.480431, -119.56468 and 35.478940, -119.56386) between 7
th

Standard Road and

Lerdo Highway, Kern County, California (Fig. 1). Both sites were weedy areas with no

native vegetation next to an agricultural canal and the surrounding areas were irrigated

agriculture. The north site (site one) was very small, wedge-shaped, about 4 × 6 m, and

bounded by the canal and two dirt roads. This site had four potential kangaroo rat

burrows. The south site (site two) was the edge of an open plot of ground that seems to

have been plowed a month or two earlier but was not planted to a crop. There were

several potential kangaroo rat burrows along the very southeastern 100 m edge of this

plowed area.

I set Sherman live-traps at the site in the early evening of 1 June 2016. Traps were set

by opening them and baiting with birdseed. I put in several wadded paper towels into

each trap to be used for bedding by captured animals. During each trapping session, I

set traps in the late afternoon, about one hour before sunset. I left traps open overnight

1–3 and 5–6 June and rechecked traps starting at 0600. Traps were closed during the

day. I marked kangaroo rats with a marker pen for later identification as a marked

animal. I did not handle or mark North American deermice (Peromyscus maniculatus)

because of the possibility of Hantavirus.

I did not capture any Tipton kangaroo rats at the site over five nights of trapping at either

site (Table 1). I caught three Heermann’s kangaroo rats (Dipodomys heermanni), a non-

protected species, at site one and three Heermann’s kangaroo rats at site two. I also

made four captures at site one and eleven captures at site two of North American

deermice (Table 1). No other animals were caught.



I hope that this report is adequate for your needs. If you need additional information or if

you have any questions, please call, email, or write me. Thank you.

Best Regards:

David J. Germano
Professor

dgermano@csub.edu
dgermano@pacbell.net



Figure 1. Location of site one (top red circle) and site two (bottom red circle) in Kern
County, California, where I trapped to determine presence/absence of Tipton kangaroo
rats (Dipodomys n. nitratoides) for a Buena Vista Water Storage potential pipeline project.
Trapping occurred 1–7 June 2016.



Table 1. Captures of nocturnal rodents at two sites for a Buena Vista Water Storage potential
pipeline project, Kern County, California (see Fig. 1). I checked traps 2–7 June 2016. I did not
handle Peromyscus maniculatus. Numbers in parentheses are the number of previously marked
animals.

Species Male Female Total

Site One

2 June

Peromyscus maniculatus -- -- 2

3 June

Dipodomys heermanni 1 -- 1

P. maniculatus -- -- 1

4 June

D. heermanni 1 (1) 1 2

6 June

D. heermanni 1 (1) 1 (1) 2

P. maniculatus -- -- 1

7 June

D. heermanni 0 1 (1) 1

Site Two

2 June

P. maniculatus -- -- 2

3 June

D. heermanni 1 1 2

P. maniculatus -- -- 2

4 June

D. heermanni 1 (1) 2 (1) 3

P. maniculatus -- -- 2

6 June

D. heermanni 0 2 (2) 2

P. maniculatus -- -- 3

7 June

D. heermanni 0 2 (2) 2

P. maniculatus -- -- 2
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1 Introduction 

Buena Vista Water Storage District (BVWSD), located approximately 16 miles west of 

Bakersfield in the southern San Joaquin Valley, operates a surface water delivery system 

with about 144 miles of earthen canals to supply water to two areas: the Buttonwillow 

Service Area (BSA) with 46,200 acres of farmland and the Maples Service Area (MSA) 

with about 4,360 acres. The seepage loss from BVWSD’s canal system has been estimated 

at 37,000 acre-feet-per-year (AFY) (BVWSD 2015).  

In 2016, to improve the efficiency of their system and reduce seepage and evaporative 

losses, the BVWSD completed the Northern Area Pipeline Project (NAP), comprising a 

total of 20 miles of buried pipeline. The NAP converted a portion of the District’s outdated 

system of unlined canals to pipe as a way to reduce water losses. The NAP begins at the 

District’s northern most boundary and continues south to Vlasnik Road in the BSA. The 

NAP was installed primarily adjacent to the District’s Main Drain Canal. The District’s 

Assessment of Potential Groundwater Impacts prepared by GEI Consultants, Inc. in 

September, 2014. (NAP Assessment) is included as Appendix A. The NAP Assessment 

analyzes the impacts of the NAP by using water and salt budgets for the project area.   

The next phase of the District’s overall water conservation and management program is to 

install and connect pipe to the NAP beginning at Vlasnik Road, and continuing south for 

an additional 5 miles. The Northern Area Pipeline, Southern Extension Project (SEP), is 

designed to further improve the District’s water-use efficiency. The SEP may be followed 

by the Eastern Extension Project (EEP), which would extend the piped water system 

another 5 miles to the east and along the East Side Canal. The layout of the SEP and EEP 

projects are shown on Figure 1. Also on Figure 1 is the area analyzed for the NAP 

Assessment which included most of the SEP and EEP areas. 

In this assessment for the SEP Project, the impacts on groundwater resources have been 

determined by (1) describing the background and approach taken for the NAP Assessment, 

(2) describing the change in seepage that will be caused by SEP project features, (3) 

determining which SEP project features were already included in the NAP Assessment 

water and salt balances, (4) assessing the potential environmental impacts of the SEP 

features that were not included in the NAP Assessment on the water and salt balances and 

(5) assessing the cumulative impacts, including the EEP which is assessed in a similar way 

as the SEP.   
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Figure 1  Southern Extension Pipeline and NAP Project Areas 
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2 Hydrogeologic Conditions 

The NAP Assessment includes the region’s geology and hydrogeology. The Assessment 

evaluated the potential changes to groundwater beneath the Project area after installation of 

the NAP. As the SEP is similar and covers the same geographic area, the model used in the 

groundwater impact assessment for the NAP was updated with Project features of the SEP 

and the EEP included among the Cumulative Effects. The District’s Assessment of 

Potential Groundwater Impacts (NAP Assessment) is included as Appendix A.  

2.1 Hydrogeology Summary 
The NAP and SEP Projects are located in the northern half of BSA, located between the 

Buttonwillow and Semitropic ridges to the east, and the coast range to the west. The 

Buttonwillow and Semitropic ridges are subtle, but distinct topographic features. The BSA 

is underlain by the Tulare Formation which contains sandy material from about 200 to 400 

feet below ground surface (bgs) that is used by most wells in the region for water supply. 

Three distinct clay layers of the Tulare formation are present in the BSA, dubbed the A, C 

and E-clay layers which are described below  

• The A-clay is the uppermost of the clay layers. It occurs 20 to 30 feet bgs and is the 

cause of shallow, perched groundwater levels identified in piezometers throughout 

the northern part of the BSA. Figure 2 shows that the A-Clay underlies the SEP 

Project features, but is absent to the east.  

• The C-Clay is about 30 feet thick and occurs at a depth of about 200 feet bgs.  The 

C-Clay may be laterally discontinuous and is assumed to provide semi-confining 

conditions. 

• The E-Clay occurs at a depth of about 400 feet bgs and is known regionally to be a 

vertical barrier to groundwater flow.  

Three groundwater aquifers are described in the NAP Assessment. The Perched Aquifer is 

above the A-clay, the shallow aquifer is between the A- and C-clays, and the deep aquifer 

is between the C- and E-clays. Permeable sediments are present below the E-clay, but the 

water quality is poor and is not used for water supply in this area. Most wells are 

constructed in the deep aquifer above the E-clay. Because the C-clay is only semi-

confined, for purposes of water accounting, the shallow and deep aquifers are combined 

and referred to as the Main Aquifer. The NAP Assessment describes the Perched and Main 

Aquifers in its water balance assessment.  
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Figure 2  Perched Groundwater Extent 
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3 Summary of NAP Groundwater Assessment 

3.1 Northern Area Project Approach 
Impacts to groundwater from the conversion of unlined canals to pipe for the NAP were 

analyzed in the NAP Assessment included in Appendix A. The NAP Assessment 

developed both a water balance and a salt balance for 2008, 2011, and 2013, which 

BVWSD has established as typical normal, wet, and dry year conditions, respectively 

(BVWSD 2015). These representative years were then assigned to other similar types of 

years during a 12-year historic base period from 1999 to 2011. This base period had a 

mixture of normal, wet, and dry years, but overall the period showed more wet years than 

dry years. The baseline water and salt balances were calibrated and reviewed against 

measured groundwater levels and salt concentrations in BVWSD wells.   

These baseline balances were used to forecast future conditions from 2014 to 2027, using a 

simulated climatic record identical to the base period. Forecasts were made for baseline 

conditions, with the NAP Project conditions, and cumulative conditions. The NAP 

conditions were forecast by eliminating canal seepage and evaporation from the budget 

except in wet years, when excess water is placed in some unlined canals. 

3.2 Summary of NAP Project Impacts 
The NAP effects shown in Table 1 indicate that groundwater levels in the Perched Aquifer 

were forecast to rise by 1.7 feet using the baseline conditions from 2014 to 2027. This rise 

in water levels is predicted because the mixture of year types during the base period 

contained slightly more wet years than dry years.  

With the NAP, the forecast for groundwater levels in the Perched Aquifer by 2027 are 

about the same as baseline conditions and 1.4 feet lower than baseline under cumulative 

conditions. In the Main Aquifer, water levels by 2027 are forecast to be 2.3 feet lower than 

baseline conditions and 3.5 feet lower than baseline under cumulative conditions.  

The Main Aquifer beneath the NAP area contains over 400 feet of saturated sediments. 

Subsurface outflow in the Main Aquifer is to the east, towards the main Kern County 

groundwater basin and the Semitropic Water Storage District (SWSD) with about 3,400 

AFY of outflow under baseline conditions. With the decline in groundwater levels by 2.3 

feet, the outflow would decrease approximately 20 AFY. This represents 0.5 percent 

decrease in outflow and insignificant in comparison to the 338,000 to 146,000 AF that 

SWSD recharged as part of their in-lieu recharge operations in 2011 and 2013.  
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The most notable change would be in water quality in the Perched Aquifer which supplies 

some water to the Tulare Lake and main Kern County groundwater subbasins. The salinity 

is forecast to increase from 1,772 mg/L to 3,407 mg/L as shown in Table 1.  

The increase in salinity in the Main Aquifer with the NAP will be 170 mg/L above the 

baseline conditions and it appears to be a long term trend. This represents a change of 4 

percent. 

Table 1 Summary of NAP Water Balance Projections 

 

 

 

Start

2014

Finish

2027 Change1

Variation 

From 

Baseline2

Start

2014

Finish

2027 Change1

Variation 

From 

Baseline2

Baseline 232.5 234.2 1.7 -- 1,772 1,662 -110 --

NAP Effects 232.5 234.2 1.7 0.0 1,772 3,407 1,635 1,745

Cumulative with NAP Effects 232.5 232.8 0.3 -1.4 1,772 2,367 595 705

Baseline 199.3 186.1 -13.2 -- 3,965 4,217 252 --

NAP Effects 199.3 183.8 -15.5 -2.3 3,965 4,387 422 170

Cumulative with NAP Effects 199.3 182.6 -16.7 -3.5 3,965 4,372 407 155

note: bold numbers indicate the overall project and cumulative effects
1 Finish minus Start
2 Finish minus Baseline Finish

Groundwater Level (in feet msl)

Analysis

Salt Concentrations (mg/L)

Perched Aquifer

Main Aquifer
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4 Project Effects 

The NAP Project will be completed in 2016. Because actual effect have not been 

determined, the projected NAP effects shown in Table 1 represent the existing condition 

and are used as the baseline for the SEP effects. 

4.1 Project Effects 
SEP Project effects on groundwater result from (1) the reduction in seepage from the 

abandonment of canals and (2) the increase in seepage from the construction and operation 

of Reservoir 1. SEP Project features are shown on Figure 3 along with the canals that are 

planned for abandonment. BVWSD has measured loss rates along its various sections of 

canals which are documented in the WaterSMART grant application (BVWSD 2016). 

Based on these loss rates, Table 2 shows estimates of the reduction in canal seepage due to 

abandonment of canals for the SEP. Table 3 shows the increase due to reservoir seepage 

for the SEP, and Table 4 shows the net effect on seepage. Overall the SEP will reduce 

seepage to groundwater aquifers by about 1,970 AF. 

To analyze the effect of this reduction in seepage on groundwater resources, these changes 

were applied to the water and salt budgets developed for the NAP. Figure 3 shows that all 

of the SEP canals planned for abandonment are within the 20,400 acres analyzed for the 

NAP assessment. The effects of this abandonment were already included in the NAP 

effects.  

Table 5 shows the net effect on each aquifer from the additional seepage by the SEP 

reservoir. The seepage from the reservoir is assumed to affect both the Perched and Main 

Aquifers. As shown in Figure 2, Reservoir 1 is located very close to the edge of the 

perching layer. The water under the reservoir will mound and flow horizontally in all 

directions, including to the east where the perching layer is absent and flow down to the 

Main Aquifer. It is assumed that about half of the seeped reservoir water would flow 

directly to the Main Aquifer, as documented in the footnote on Table 5. 

The mounding of the water in the Perched Aquifer will also increase the vertical gradient 

and affect the amount of leakance from the Perched to the Main Aquifer. The water budget 

accounts for this by varying the leakance based on the head in the perched aquifer. The 

updated water and salt budgets are included in Appendix B and a summary of the effects 

is shown in Table 6. 

The net effect of the SEP shows that the water levels will be slightly higher (0.2 feet) in the 

Perched Aquifer in comparison to effects already analyzed for the NAP. Water levels in 

the Main Aquifer will be 2.6 feet higher than previously projected. Water quality in both 
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aquifers will see improvement with salt concentrations lowering slightly in both aquifers 

due to the seepage of high quality water from the reservoirs.  Figures 4 through 7 show 

the water level and salinity forecasts. 

Table 2 Canal Seepage Reduction Estimates 

 

Table 3 Reservoir Seepage Estimates 

 

Table 4 Change in Seepage Due to Project 

 

Canal Section

Canal Length 

to be Retired1

(mi)

Average 

Canal Width2

(ft)

Canal 

Losses2

(cfs)

Water 

Surface Area 

(sq ft)

Evap

Rate3

(cfs)

Estimated 

Months of 

Usage

Seepage 

Rate4 

(AFY)

Project 

Total

Canal 17 west of Milan Rd 2.7 37 5.4 527,472 0.12 8 -2550 -2,550

Canal 17 east of Milan Rd 1.6 37 3.2 312,576 0.07 8 -1510

Canal 18 1.7 37 3.4 332,112 0.08 8 -1600

School House Cutoff 0.9 22 1.3 104,544 0.02 8 -600

East Side Canal 1.6 53 3.5 447,744 0.10 8 -1650
1

Canals 17, 18, and School House Cutoff will  be abandoned/quitclaimed. East Side Canal will  not be 
abandoned, but will  only be used for flood flows and recharge of excess water in wet years. Wet 
year recharge was accounted for in the NAP Assessment water balance. East Side Canal south of 
Imperial St will  stil l  be used the same as without project.

2
From BVWSD, 2016

3
Calculated based on 1958-2010 pan evaporation data from DWR of 57.83 inches for Mar-Oct 
(http://www.water.ca.gov/landwateruse/annualdata/agroclimatic/)

4
Rounded to nearest 10 acre feet

Southern Extension Project

Eastern Extension Project

-5,360

Canal Section

Width of 

Nearest 

Canal1

(ft)

Losses of 

Nearest Canal1,2

(cfs/mi of canal)

Nearest Canal 

Water Surface 

Area1,2 

(sq ft/mi of canal)

Nearest Canal 

Evaporation1,2,3

(cfs/mi of canal)

Nearest Canal 

Wetted 

Perimeter1,4

(ft)

Areal 

Seepage 

Rate1

(ft/day)

Reservoir 

Area 

(acres)

Reservoir 

Seepage5 

(AFY)

Reservoir 1 22 1.4 116,160 0.03 23.4 0.96 5 580

Reservoir 2 53 2.2 279,840 0.06 54.9 0.64 12 930
1

Seepage rate estimated based on dimensions and seepage losses for nearest canal to each reservoir. Reservoir 1 based 
on School House Cutoff. Reservoir 2 based on East Side Canal.

2
Calculated based on one mile of canal

3
Calculated based on 1958-2010 pan evaporation data from DWR of 57.83 inches for Mar-Oct 
(http://www.water.ca.gov/landwateruse/annualdata/agroclimatic/)

4
Calculated assuming 2:1 side slopes and depth of 3 ft for School House Cutoff and 4 ft for East Side Canal.

5
Calculation based on reservoir usage 4 months per year. Rounded to nearest 10 acre-feet

Southern Extension Project

Eastern Extension Project

Project

Seepage 

Reduction 

from Canal 

Retirement

Additional 

Seepage 

From 

Reservoirs

Net 

Change in 

Seepage

Southern Extension Project -2,550 580 -1,970

Eastern Extension Project -5,360 930 -4,430
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Table 5 Net Change to Water Budget 

 

 
Table 6 Summary of SEP Project and Cumulative Effects on Water and Salt Budgets 

Project

Seepage 

Reduction 

from Canal 

Retirement1

Additional 

Seepage 

From 

Reservoirs

Net 

Change in 

Seepage

Net Change 

to Perched 

Aquifer 

Budget2

Net Change 

to Main 

Aquifer 

Budget2

Southern Extension Project 0 580 580 290 290

Eastern Extension Project 0 930 930 0 930
1 All  canals for SEP project are within the NAP assessment area. 
2 Assumes that 1/2 of SEP Seepage affects Perched Aquifer and 1/2 affects Main Aquifer. EEP seepage 
   assumed to affect Main Aquifer only.

Start

2014

Finish

2027 Change1

Variation 

From 

Baseline2

Start

2014

Finish

2027 Change1

Variation 

From 

Baseline2

Baseline (with NAP) 232.5 234.2 1.7 -- 1,772 3,407 1,635 --

SEP Effects 232.5 234.4 1.9 0.2 1,772 3,230 1,458 -177

Cumulative with SEP Effects 232.5 232.8 0.3 -1.4 1,772 2,848 1,076 -559

Baseline (with NAP) 199.3 183.8 -15.5 -- 3,965 4,387 422 --

SEP Effects 199.3 186.4 -12.9 2.6 3,965 4,367 401 -21

Cumulative with SEP effects 199.3 190.4 -8.9 6.6 3,965 4,299 334 -88

note: bold numbers indicate the overall project and cumulative effects
1 Finish minus Start
2 Finish minus Baseline Finish

Analysis

Groundwater Level (in feet msl) Salt Concentrations (mg/L)

Perched Aquifer

Main Aquifer
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Figure 3  SEP and EEP Project Detail 
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Figure 4  Updated Groundwater Level Forecast: Perched Aquifer 
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Figure 5  Updated Groundwater Level Forecast: Main Aquifer 
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Figure 6  Updated Salinity Forecast: Perched Aquifer 
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Figure 7  Updated Salinity Forecast: Main Aquifer 
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4.2 Cumulative Effects 
Cumulative effects include the SEP and other reasonably foreseeable projects and 

conditions. The EEP is included as a cumulative effect of the SEP along with reduced 

precipitation due to climate change. 

EEP features are shown in Figure 3 and include additional pipeline and Reservoir 2. 

Additional canals will be abandoned as part of the EEP as shown on Figure 3, and the 

reduction in canal seepage is estimated at 5,360 AF as shown on Table 2. Seepage for 

Reservoir 2 is estimated to be 930 AFY, for a net reduction in seepage of 4,430 AFY as 

shown on Tables 3 and 4. 

To analyze the effect of this reduction in seepage on groundwater resources, the changes 

due to the EEP were applied to the water and salt budgets developed for the NAP. Figure 

3 shows that all of the canals that will be abandoned for the EEP are located within the 

NAP Assessment area and were previously accounted for in the water and salt budget 

forecasts. The East Side Canal will not be abandoned, but will only be used for flood flows 

and recharge of excess water in wet years as indicated by the pink highlighted portions on 

Figure 3. South of Reservoir 2 (Imperial Street), the East Side Canal will continue to be 

used as a regular conveyance facility. Therefore, the only EEP feature that was not 

accounted for in the NAP Assessment is Reservoir 2. As shown in Table 5 this results in a 

net increase of seepage to the water budget of 930 AFY. All of this seepage affects the 

Main Aquifer because Reservoir 2 is not underlain by the Perched Aquifer as shown in 

Figure 2. 

The NAP Assessment considers effects of climate change by reducing precipitation 15% in 

all years based on the climate change analysis in the Agricultural Water Management Plan. 

(BVWSD 2015). The cumulative effects of climate change are also estimated in this 

assessment by reducing precipitation by 15%  

The updated water and salt budgets with cumulative effects are included in Appendix B 

and summarized in Table 6. Figures 4 through 7 show the cumulative water level and 

salinity forecasts. Under cumulative conditions, water levels relative to baseline in the 

Perched Aquifer are predicted to be lower by 1.4 feet and higher in the Main Aquifer by 

6.6 feet, compared to a rise of 2.6 feet under only SEP conditions. Cumulative effects on 

water quality may be improved with salinity levels lowered by 559 mg/l in the Perched 

Aquifer, but with little change in the Main Aquifer.  

4.3 Effect on subsidence 
Inelastic subsidence in the southern San Joaquin Valley and Tulare Lake basin typically 

occurs from reduction in groundwater levels and compaction of clays due to the reduced 

pore pressures. Hydrocompaction can also occur due to raising of water levels in poorly 

consolidated sediments typically deposited in alluvial fans of arid regions.  
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Water level changes that are within the range of historic fluctuations are not considered to 

present a risk of subsidence because subsidence that may be induced by these changes is 

likely to have already occurred. 

The water level changes expected as a result of the SEP and Cumulative Effects are 

anticipated to be of small magnitude (less than 10 feet) and are within the range of historic 

levels. Therefore risk of subsidence is not expected. 
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1 Introduction 

The Buena Vista Water Storage District (BVWSD or District) is seeking to improve their 

water distribution system, reduce seepage and evaporation losses from canals, and to 

increase water use efficiency to potentially lower perched groundwater levels beneath the 

northern portion of the Buttonwillow Service Area (BSA) of the BVWSD. The Northern 

Area Project (NAP), occurring in the BSA, consists primarily of the installation of 19 miles of 

buried pipeline and retirement of existing canals. The pipeline would be buried adjacent to 

the Main Drain Canal and other district facilities, including portions of the East Side and 

West Side canals. Six miles of lateral canals within the Project area would be buried and 

may be reclaimed as farmland. Figure 1 shows the extent of the Project area. 

Upon completion of the pipeline, the use of the existing West and East Side canals would 

be minimized in the Northern Area. The East Side and West Side canals would be left 

intact and would continue to be maintained, but would remain dry except during flood 

conditions when they could act as groundwater recharge facilities. Portions of the East 

Side Canal may be reclaimed and placed into conservation at a later date, depending on 

landowner agreement. The Main Drain Canal would continue to function as a conveyance 

and drainage facility for irrigation and storm water. 

This report evaluates the potential changes to groundwater beneath the Project area as a 

result of decreasing canal seepage and how it could affect areas outside of BVWSD. The 

approach used was to evaluate 3 typical years that represent different water supply 

conditions and then distribute those typical years over a base period. BVWSD identified 

2008 as a normal year; 2011 as a wet year; and 2013 as a dry year (BVWSD, 2014) based 

on their allocation of surface water and precipitation. 2008 was selected as representative 

of normal operating conditions with a 35 percent from the California Aqueduct allocation, 

Kern River runoff that was 71 percent of average and annual precipitation approximating 

the long-term median. 2011 was selected as representative of wet year operating conditions 

with an 80 percent from the California Aqueduct allocation, Kern River runoff that was 

202 percent of average and with precipitation levels that were above average. 2013 was 

selected as representative of dry year operating conditions with a 35 percent California 

Aqueduct allocation and Kern River runoff that was 22 percent of average. 

1.1 Project Location 

BVWSD is located west of Bakersfield along the western edge and southern portion of the 

San Joaquin Valley and covers a total of about 78.3 square miles west. The BVWSD is lies 

entirely within Kern County and is subdivided into two separate service areas, the BSA 

and the Maples Service Area. The BSA covers about 45,000 acres on the west side of the 

southern San Joaquin Valley groundwater basin. The elongated, northwest-trending BSA is 
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about 3 miles wide and 24 miles long and bounded to the east by the East Side Canal and 

to the west by the West Side Canal. The Project is located in the northern half of the BSA. 

Figure 1 shows the Project location.  

The topography of the BSA allows drainage to flow to the center of the service area as the 

land surface falls to the north towards the former Tulare Lake via the historic low point 

slough which is now the Main Drain Canal, shown in Figure 1. The Main Drain Canal is 

over 20 miles long and flows at a gradient of about 2 feet per mile from the southeast 

portion of the BSA before leaving the District at Highway 46 where it merges with the 

Goose Lake Canal which conveys water to and beyond the Kern National Wildlife Refuge, 

approximately eight miles downstream from Highway 46. 

The former Tulare Lake is located north of the Project area in Kings County. It was a 

freshwater dry lake with residual wetlands and marshes. The lake dried up after its 

tributary rivers were diverted for agricultural irrigation and municipal water uses. 

The Goose Lake Slough area is an area extending through the northeastern portion of the 

Project area and outside the Project area to the southeast. This area now consists of 

undeveloped land on the San Joaquin Valley floor between the Buttonwillow and 

Semitropic ridges. Land uses in the area include generally dry habitat lands; three wildlife 

management areas managed by California Department of Fish and Game; marginal 

farmlands; and managed wetlands that receive water from nearby canals. 
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Figure 1  Project Location 
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1.2 Hydrologic Setting 

The Central Valley of California consists of the San Joaquin and the Sacramento valleys. 

The San Joaquin Valley, forming the southern two-thirds of the Central Valley, is a broad 

structural trough. It is bordered on the east by the Sierra Nevada and on the west by the 

Diablo and the Temblor ranges, which are a part of the Coast Ranges. The valley extends 

220 miles southeastward from the confluence of the San Joaquin and the Sacramento rivers 

to the Tehachapi and the San Emigdio Mountains. The width of the valley ranges from 25 

miles in the northern portion of the valley to 55 miles in the southern portion, and averages 

about 35 miles (USGS, 1972). 

BVWSD is located in the southwestern portion of the San Joaquin Valley. The southern 

portion of the valley is internally drained by the Kings, Kaweah, Tule, and Kern rivers that 

flow into the Tulare drainage basin including the beds of the former Tulare, Buena Vista, 

and Kern lakes. 

BVWSD is located within the western edge of the Kern County groundwater subbasin 

(DWR, 2004). The subbasin is bounded on the north by the Kern County line and the 

Pleasant Valley, Tulare Lake, and Tule groundwater subbasins, on the east and southeast 

by the Sierra Nevada foothills and Tehachapi Mountains, and on the southwest and west by 

the San Emigdio Mountains and Coast Ranges. Principal rivers and streams include Kern 

River and Poso Creek. Figure 2 shows the groundwater subbasin and the BVWSD service 

area. 

The Kern County groundwater subbasin has been proposed to be further divided into 

multiple subbasins solely based on geologic structures (Pacific, 1991). Figure 3 shows the 

proposed subbasins. The subbasins are bounded by distinct structural highs due to folding 

and faulting. Some of these structural highs are expressed by the slight topographic relief 

of the Buttonwillow and Semitropic ridges which rise above the valley floor and are 

located just east of the BSA. These subbasins may contain isolated or partially isolated 

hydrogeologic systems. BVWSD is predominantly within the proposed Buttonwillow 

subbasin. The subbasin is defined on its east and west sides by anticlines but there may be 

low areas along some boundaries where communication between subbasins may occur. 

The Kern County subbasin has been classified by DWR as a critically overdrafted 

groundwater basin (DWR, 2004). However, as described above, data on local geology and 

groundwater conditions within BVWSD suggest that the District is substantially isolated 

from much of the Kern County groundwater subbasin and that this isolation, coupled with 

the District’s access to surface water, leads to groundwater supply conditions within the 

District’s boundaries that differ from those characteristic of many other locations within 

Kern County. Groundwater levels beneath the entire BVWSD service area rose about 

6.8 feet since 1974 (CEC, 2013) indicating that the Buttonwillow subbasin is not in 

overdraft.  
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Figure 2  Groundwater Subbasins 
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Figure 3  Proposed Groundwater Subbasins 
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2 Geologic Conditions 

The San Joaquin Valley represents the southern portion of the great Central Valley of 

California. The San Joaquin Valley is a structural trough filled with up to 32,000 feet of 

marine and continental sediments deposited during periodic inundation by the Pacific 

Ocean and by erosion of the surrounding mountains, respectively. Continental deposits 

shed from the surrounding mountains form an alluvial wedge that thickens from the valley 

margins toward the axis of the valley’s structural trough. This depositional axis is below to 

slightly west of the series of rivers, lakes, sloughs, and marshes, which mark the current 

and historic axis of surface drainage in the San Joaquin Valley.  

2.1 Regional Geology 

The southern part of the San Joaquin Valley is a broad structural trough of mostly interior 

drainage. The Sierra Nevada on the east is composed of consolidated igneous and 

metamorphic rocks of pre-Tertiary age (basement complex). The surface of these rocks 

slopes 4 to 6 degrees south-westward from the foothills and underlies the valley. The Coast 

Ranges on the west consist mostly of complexly folded and faulted consolidated marine 

and non-marine sedimentary rocks of Jurassic, Cretaceous, and Tertiary age, which dip 

eastward and overlie the basement complex (USGS, 1972). These deposits are considered 

non-water bearing.  

Unconsolidated deposits of Late Pliocene to Holocene age, blanket the underlying 

consolidated rocks in the valley and are the source of most of the fresh groundwater. The 

unconsolidated deposits are divided into informal stratigraphic units on the basis of source 

of sediment, environment of deposition, and texture (USGS, 1972). 

The unconsolidated sediments that comprise the shallow to intermediate depth water-

bearing deposits in the Kern County groundwater subbasin are primarily of continental 

origin. From youngest to oldest the informal stratigraphic units consist of flood basin 

deposits, continental rocks and deposits, and marine rocks and deposits. Figure 4 shows 

the regional geology (Page, 1986). 
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Figure 4  Geology 

  



A S S E S S M E N T  O F  P O T E N T I A L  G R O U N D W A T E R  I M P A C T S  

 9 

The continental rocks and flood basin deposits in the San Joaquin Valley groundwater 

basin contains five identified clay layers. The clay layers were designated, from shallowest 

to deepest as the A-clay, B-clay, C-clay, D-clay, and E-clay (including the Cocoran Clay 

Member). A sixth layer, the underlying F-clay, has limited extent and is generally present 

just beneath the former Tulare Lake (Croft, 1968). The C-clay through F-clays have been 

deformed, warped into broad, gentle northwesterly trending structural highs (anticlines) 

and lows (synclines). The A-clay and B-clay are not deformed in a similar pattern as the 

underlying clays. The top of the continental deposits (Tulare Formation) is considered to 

be the uppermost deformed bed (Woodring, 1940), or the C-clay. Therefore, the A- and B-

clays are considered to be part of the flood basin deposits, and C-, D-, and E-clays are part 

of continental deposits. The A-, C-, and E-clays, lie beneath large areas of the southern part 

of the valley and are projected to occur beneath all or portions of the BVWSD.  

Flood Basin Deposits  

This Holocene-age unit varies in character and thickness throughout the subbasin. The 

flood basin deposits consist of silt, silty clay, sandy clay, and clay interbedded with poorly 

permeable sand layers. At the eastern and southern subbasin margins the unit is composed 

of up to 150 feet of interstratified and discontinuous beds of clay, silt, sand, and gravel. In 

the southwestern margin it is finer grained and less permeable as it grades into fine-grained 

flood basin deposits underlying the historic beds of Buena Vista and Kern lakes (Hilton et. 

al., 1963; Wood and Dale, 1964). These flood basin deposits are difficult to distinguish 

from underlying fine-grained older alluvium and the total thickness of both units may be as 

much as 1,000 feet (Wood and Dale, 1964). Flood basin deposits include the A- and B-

clays, as described below: 

• A-clay. The A-clay is the uppermost of the clay layers. It occurs 40 to 50 feet 

below land surface in the Tulare Lake groundwater subbasin and underlies about 

300 square miles. The presence of the clay is indicated by shallow groundwater 

levels in shallow wells. The thickness of the layer ranges from 20 to 50 feet. Forces 

that warped the clay layers below the B-clay apparently did not warp the A-clay. 

• B-clay. The B-clay is about140 feet below land surface. It interfingers laterally with 

the older alluvium. Its areal extent is about from the Tulare Lake Bed to Corcoran 

and Lemoore and is not expected to occur in the BVWSD area. The clay is about 

15 feet thick. The structure contour map indicates that the B-clay was not affected 

by the forces that warped the lower tongues. 

Continental Rock and Deposits  

These deposits consist of a heterogeneous mix of generally poorly sorted clay, silt, sand, 

and gravel; some beds of claystone, siltstone, sandstone, and conglomerate. The unit 

includes some informal units: younger alluvium, older alluvium, and continental deposits; 

four formations of Pleistocene age: Modesto, Riverbank, Turlock Lake, and Tulare 
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formations. Beneath the BVWSD, only the Tulare Formation is present (Rector, 1983) and 

is the primary fresh water bearing formation in the area and much of the Kern County 

groundwater subbasin. Continental deposits include the C-, D-, and E-clays, described 

below: 

• C-clay. The C-clay occurs about 100 to 210 feet above the D-clay. The thickness of 

the C-clay ranges from about 10 feet near Riverdale to about 100 feet near 

Corcoran and averages about 30 feet. Warping of the C-clay has formed troughs 

and shelves that are nearly identical in position to the troughs and shelves in the D-, 

E-, and F-clays. However, the intensity of deformation is less than the deformation 

in the lower clay layers. 

• D-clay. The D-clay occurs 60 to 190 feet above the E-clay. This clay zone was 

mapped in a narrow belt, which extends from Lemoore to Corcoran and is not 

expected to occur in the BVWSD area. The clay layer ranges from 5 to 20 feet 

thick.  

• E-clay (in part equivalent to the Corcoran Clay Member of the Tulare Formation). 

The dark greenish blue-gray, silty, diatomaceous E-clay is one of the largest 

confining beds in the area. The beds were deposited in a prehistoric lake that 

occupied the San Joaquin Valley and underlies about 3,500 square miles of bottom 

land in the valley and into the western slopes (Croft, 1972). The extent of the 

E-clay was further updated in 1986 and showed a greater areal extent. In 

recognition of these differences the name “modified E-clay” was proposed to 

describe the mapped clay unit (Page, 1986).  

Marine Rocks and Deposits 

These deposits consist of sand clay, silt, sandstone, shale, mudstone, and siltstone. On the 

western side of valley these deposits include the San Joaquin, Etchegoin, Temblow and 

Kreyenhagen formations. They are exposed in the surrounding watershed to the west of 

BVWSD and underlie the freshwater bearing continental deposits and overlie the bedrock. 

These sediments are considered to be non-water bearing.  

2.2 Geologic Structures  

The sediments deposited in the Kern County groundwater subbasin were deposited into a 

large trough that has since been compressed and subsided which has resulted in the 

sediments being folded into troughs and ridges, known in geologic terms as synclines and 

anticlines, respectively. In general, the anticlines are the Bakersfield arch, and the 

Buttonwillow and Semitropic ridges. The Buttonwillow and Semitropic ridges are surface 

expressions of two prominent north-south trending anticlines. Figure 4 shows their 

locations. The intervening topographic troughs are the surface expressions of prominent 
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synclines (Croft, 1968). The synclines or troughs typically contain a significantly thicker 

sequence of young sediments than do the anticlines or broad highs (Pacific, 1991). 

Associated with the Buttonwillow and Semitropic anticlines are two concealed faults 

(CGS, 1991) that dip to the west. The faults are not active and do not extend to ground 

surface.  

2.3 Local Geology 

The BSA is located between the Buttonwillow and Semitropic ridges (topographic 

features) on the east, and the Coast Ranges on the west. The BSA is underlain by Tulare 

Formation and contains sand from about 200 to 400 feet below ground surface (bgs), 

which is used by most wells in the region to supply water.  

Three of the clay layers identified in regional geology are present in the BSA area. The 

A-clay extent was poorly defined but was estimated to be at depths of about 20 to 30 feet 

bgs and is the cause of shallow groundwater levels in the Tulare Lake groundwater 

subbasin, which adjoins the Kern County groundwater basin to the north (Croft 1972). The 

Tulare Lake formation in the area also contains the C-clay and E-clays. Figures 5 and 6 

show geologic cross sections in the BSA area. In the cross sections, both the C-clay and 

E-clays are warped and folded into east-west trending troughs (synclines) and ridges 

(anticlines) different than the Buttonwillow Ridge and Semitropic Ridge anticline trends. 

The E-clay ranges from about 300 to 450 feet bgs beneath the northern portions of the 

BSA. To the west both the E-clay and C-clay pinch out and the coarse-grained sediments 

found elsewhere in the subbasin are separated are combined.  

There are varying interpretations of the extent of the E-clay. Reports prepared in 1972 and 

in 1991 show the E-clay to be continuous across the Buttonwillow and Semitropic ridges 

and their associated anticlines (Croft, 1972; Pacific, 1991). However, work by the United 

States Geologic Survey (USGS), which was used to prepare the Central Valley Hydrologic 

Model (CVHM) groundwater flow model, shows the E-clay does not extend across the 

Buttonwillow and Semitropic ridges and their associated anticlines. Figure 7 shows the 

extent of the modified E-clay and the contours of the top of the clay bed. It is possible the 

anticlines of the Buttonwillow and Semitropic ridges predate the E-clay and therefore the 

clay was not deposited onto these ridges. If this were the case, sedimentary beds on the 

east and west sides of the ridges would not be continuous unless they were deposited 

between the ridges.



A S S E S S M E N T  O F  P O T E N T I A L  G R O U N D W A T E R  I M P A C T S  

 12 

Figure 5  Geologic Cross-Section G-G’ 
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Figure 6  Geologic Cross-Section D-D’ 
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Figure 7  E-Clay Local Extent 
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3 Hydrogeologic Conditions 

This chapter presents the definition and extent of aquifers present in the area, the depth and 

direction of groundwater flow, and the aquifer hydraulic characteristics. Sections 3.1 

through 3.4 describe the hydrogeologic character of the northern portion of the BSA from 

ground surface to depth. There are three main aquifers, the perched aquifer, the shallow 

aquifer, and the deep aquifer. Sections 3.5 through 3.15 describe the groundwater levels, 

hydraulic characteristics, groundwater movement, and groundwater quality in these three 

aquifers. Water supply conditions area also discussed along with subsidence.  

3.1 Perched Aquifer 

The perched aquifer extends from near ground surface to about 20 to 30 feet below ground 

surface. The sediments in the perched aquifer consist of layered sequences of variable 

mixtures of fine-grained clays and silts and then some coarser-grained sediments (clayey 

sands to poorly-sorted sands) which may convey water horizontally into and out of the 

area. Table 1 provides a summary of piezometers and depth to water in piezometers to 

estimate the saturated thickness of the sediments along the Project area boundaries where 

groundwater inflow or outflow may occur. The thickness can vary depending upon the 

actual depth of the A-clay, which cannot be established at this time. The top of the E-clay 

was assumed to be about 30 feet below ground surface at all locations. Figure 8 shows the 

locations of the piezometers.  

The extent of the perched water appears to have increased in size over time. Figure 9 

shows the extent of the perched groundwater (groundwater within 20 feet of ground 

surface) in 1974 and in 2011. The figure shows the perched water area appears to have 

expanded since 1974, suggesting there are sources contributing to this aquifer outside of 

the District. Perched water underlies most of the northern portion of the BSA and most of 

the Project area. It appears to be structurally controlled by the Buttonwillow Ridge but not 

by the Semitropic Ridge. About 12,000 to 15,000 acres within the northern portion of the 

BSA have crops affected by perched water (Provost and Pritchard, 2012). 
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Table 1  Perched Groundwater Body Permeable Sediment Thickness 

 

  

Estimated 

Piezometer Depth 
Piezometer Total Depth A-clay

No. (feet) (feet)
BR01 20.0 30 6.3 8.7 11.1 23.7 21.3 18.9
BR02A 20.0 30 - - - - - -
BR03 20.0 30 13.7 13.5 14.2 16.3 16.5 15.8
BR04A 20.0 30 2.9 4.0 6.5 27.1 26.0 23.5
BV07B 20.2 30 3.4 - - 26.6
BV07C 22.8 30 - - - - - -
BR09 20.0 30 - - - - - -
BV34 22.0 30 2.0 4.0 12.6 28.0 26.0 17.4

24.3 22.5 18.9

BV02C 23.1 30 8.8 9.8 9.4 21.2 20.2 20.6
BV02B 23.4 30 5.9 7.2 7.3 24.1 22.8 22.7

22.7 21.5 21.7

BV05 25.0 30 4.8 6.1 9.1 25.2 23.9 20.9
BV08B 20.9 30 1.5 4.3 4.2 28.5 25.7 25.8

26.9 24.8 23.4

BV15 22.1 30 0.7 6.2 8.3 29.3 23.8 21.7
BV16 20.0 30 0.9 5.6 8.0 29.1 24.4 22.0

29.2 24.1 21.9

BV34 22.0 30 2.0 4.0 12.6 28.0 26.0 17.4
BV35 22.0 30 7.8 8.0 15.0 22.2 22.0 15.0
BV30 21.0 30 7.4 8.1 14.3 22.6 21.9 15.7
BV31 19.0 30 4.0 9.1 10.8 26.0 20.9 19.2
BV32 20.0 30 11.3 11.9 13.6 18.7 18.1 16.4
BV33 20.0 30 10.2 13.1 15.8 19.8 16.9 14.2

22.9 21.0 16.3

Northeast
Average Saturated Thickness (feet)

Southeast
Average Saturated Thickness (feet)

South

Average Saturated Thickness (feet)

Saturated Sediment 

Thickness (feet)

2008 2011 2013 2008 2011 2013

Outflow or 
Inflow Reach

Depth to Water

(feet)

West Side

Average Saturated Thickness (feet)

North Side
Average Saturated Thickness (feet)
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Figure 8  Monitoring Locations and Aquifer Characteristics Test Locations 
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Figure 9  Perched Water Extent 
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3.2 Perching Bed  

The A-clay layer is likely the perching bed. The A-clay has been shown to extend beneath 

this area at a depth of about 20 to 30 feet, but is poorly defined. The extent of the clay can 

be approximated to correlate with where perched water is occurring, as shown on Figure 9. 

The clay may extend beyond the outline shown for the extent of the perched water.  

3.3 Shallow and Deep Aquifers  

The groundwater aquifers under the BSA consist of sequences of interbedded, laterally 

discontinuous, sandy and silty sediments. The shallow aquifer extends from the base of the 

A-clay down to a depth of about 200 feet where silty sediments tend to predominate. The 

C-clay occurs at about this depth and may separate the shallow aquifer from the deep 

aquifer. The deep aquifer extends from about 200 to 400 feet with sandy and silty 

sediments occurring in approximately equal proportion. This deep aquifer is being used by 

most growers within BVWSD.  

The majority of irrigation wells in the District are completed to depths between 200 and 

500 feet with perforated intervals around 150 feet to the bottom (BVWSD, 2014). Wells in 

the area adjacent to BVWSD are also likely completed in this manner. 

To the west both the C-clay and the E-clay pinch out and the coarse-grained sediments 

near the mountain front are continuous and allow deep percolation of precipitation runoff 

from the Coast Range bedrock and marine sediments to recharge the aquifers. 

3.4 Confining Beds  

The C-clay and E-clay are present beneath the northern portions of the BSA as shown on 

Figure 5. Little information is known about the C-clay and whether it may be a vertical 

barrier to groundwater flow. However, due to its relatively large extent and its 

approximately 30-foot thickness, it is likely to result in semi-confining conditions to the 

underlying deep aquifer beneath the BSA. Based on its depth beneath the BSA it may 

separate the shallow aquifer from the deeper aquifer. 

The E-clay is known regionally to be a barrier to groundwater flow, but it is not 

impermeable. It generally divides the aquifers system into unconfined aquifers above and 

confined aquifers below. The clay layer is about 300 to 450 feet bgs beneath the northern 

portions of the BSA and is folded with two northwest-southeast trending troughs and 

ridges. Within the northern part of the BSA, where the deep aquifer is present and where 

the water quality is good, groundwater wells are typically constructed above the E-clay, 

but some wells appear to be constructed into sediments beneath the E-clay. Groundwater 

quality beneath the E-clay may be poor quality because of recharge from the marine 

sediments of the Coast Ranges. East of the Buttonwillow and Semitropic ridges wells are 

constructed both above and below the E-clay as the groundwater in this area is typically of 

better quality. 
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3.5 Groundwater Levels 

BVWSD has been measuring groundwater levels since about 1991 in the perched aquifer 

and in the deep aquifer (for purposes of discussion, the shallow and deep aquifers hereafter 

are described as the “main aquifer.”). No monitoring wells have been constructed to 

monitor just the shallow aquifer so it is being presumed that the shallow aquifer is 

behaving similarly to the deep aquifer.  

The perched aquifer is monitored with a network of 58 piezometers. The piezometer 

locations are shown on Figure 8. Other piezometers in the network have been monitored 

quarterly since 2000, but not necessarily all piezometers were measured at a similar time.  

The depth to groundwater in the perched aquifer in the northern portion of the BSA has 

ranged from about 2 to 12 feet bgs over the last 20 years (Provost and Pritchard, 2012). 

Figures 10 through 14 show the groundwater levels within the Project area. Groundwater 

levels have been relatively constant through at least 2006 and in some cases up to 2012. 

The levels have typically been within 2 to 4 feet of ground surface in most piezometers. 

Groundwater levels since 2012 have declined predominately due to the extended drought. 

When the groundwater levels have been within 6 feet of ground surface, groundwater in 

the perched aquifer could discharge to the Main Drain Canal. In 2008, groundwater levels 

within the Project area were less than 5 feet bgs, over a large area of about 2,800 acres.  

The depth to groundwater below ground surface in the main aquifer in the Project area is 

typically about 2 to 70 feet bgs with some deeper levels recorded during the summer peak 

pumping periods. The locations of monitoring wells (DMW series) are shown on Figure 8. 

Figures 10 through 14 show the groundwater levels within the Project area. The 

groundwater levels remained relatively consistent from 1992 through about 2007. Since 

2007, the groundwater levels have been about 10 feet lower in some areas but in other 

areas the decreases are much less, in some locations less than 2 feet. Generally 

groundwater levels within the entire BVWSD service area over the past 20 years appear to 

be stable in the north while declining in the south which suggests that the north-to-south 

gradient has been increasing (BVWSD, 2014).  

The groundwater levels in the regional aquifer just east of the BVWSD are by as much as 

170 feet deeper, than within the BSA.  

Groundwater levels in the perched and deep aquifers vary throughout the Project area. 

Figures 10 through 14 show the hydrographs for a deep aquifer monitoring well and 

nearby perched aquifer piezometers. Figures 10 through 12 shows about a 15 to 20 foot 

difference in elevation between the perched and deep aquifers, which suggests the A-clay 

maybe an effective barrier to vertical flow in the northern portions of the Project area. 

Since about 2006 the groundwater levels appear to be at or below the A-clay suggesting 

that the deep aquifer is semi-confined to unconfined in this area. Near DMW04 and 

DMW05 (Figures 13 and 14), in the southern portion of the Project area, the groundwater 
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levels in the deep aquifer are close to the ground surface and have similar levels as the 

perched aquifer. This suggests that the perching bed may be locally absent and the two 

aquifers may be interconnected and also suggests that this area is where groundwater from 

the perched aquifer could recharge the underlying aquifers. The deep aquifer would be 

unconfined to semi-confined in this area. 
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Figure 10  Groundwater Level Comparison DMW01 and BV02D and BV05A   
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Figure 11  Groundwater Level Comparison DMW01 and BV02D and BV05A  
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Figure 12  Groundwater Level Comparison DMW03 and BV15   
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Figure 13  Groundwater Level Comparison DMW04 and BV24 and BV26   
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Figure 14  Groundwater Level Comparison DMW05 and BV25 
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3.6 Groundwater Flow Direction 

The groundwater flow directions are interpreted from groundwater level elevation 

contours. Contour maps were attempted to be developed for 3 representative years, 2008, 

representing normal water supply conditions; 2011, representing wet conditions; and 2013, 

representing dry conditions. In 2011 and 2013 for the perched aquifer and for 2008 in the 

main aquifer sufficient groundwater level measurements were not available so maps could 

not be drawn. Monitoring wells outside of the District to the west were also incorporated 

into the analyses to better define conditions in the deep aquifer, however, the well 

construction details were not available for these wells. Figures 15 through 17 show 

groundwater contour maps for the perched aquifer in 2008 and the deep aquifers in 2011 

and 2013.  

Groundwater flows from higher elevations to lower elevations in a direction that is 

perpendicular to contour lines. Where contours are 90 degrees to a feature such as the 

Buttonwillow Ridge and its concealed fault, they show that flow is not passing through that 

boundary. Also where linear groundwater features are observed, they suggest potential 

barriers to groundwater flow.  

Groundwater contours for the perched water aquifer are limited to areas where shallow 

groundwater has been identified. Figure 15 shows these groundwater contours and arrows 

showing the groundwater flow path. Overall, the flow direction is from the south to the 

north generally parallel to the ground surface. The contours show that there is limited 

groundwater inflow from the west to the perched aquifer, but further assessment of 

piezometers along this western area confirms that inflow takes place from this area along a 

10-mile length. However, locally and seasonally conditions may change to produce 

outflow. Groundwater inflow is also occurring from the south into the Project area, over a 

2.5-mile wide area. Groundwater outflow from the northern portion of the Project area 

occurs along about a 5-mile wide boundary to the east and a 2-mile wide boundary to the 

north, both areas being north of the Buttonwillow Ridge.  

The groundwater contours for the deep aquifer beneath the Project area are shown on 

Figures 16 and 17. The contours show there is a groundwater high that is located near the 

southern end of the Project area. The groundwater high is potentially where groundwater 

recharge from the perched aquifer is reaching the main aquifer and functions as a divide 

with groundwater flowing to the south on one side of the high and to the north on the other 

side. North of the divide the groundwater moves to the northern end of the Project area 

where it then turns to the east to southeast to flow between the gap between the 

Buttonwillow and Semitropic ridges concealed faults. Throughout most of the BSA the 

contours are perpendicular to the Buttonwillow and Semitropic faults suggesting these 

faults are mostly barriers to groundwater flow. Groundwater inflow to the shallow and 

deep aquifer is from the west along a 10-mile-wide area and from the north along a 2-mile-

wide area, but this is poorly defined due to the lack of monitoring wells.  
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Figure 18 shows this distinct change in groundwater levels between the Buttonwillow 

groundwater subbasin and areas to the east. The deeper groundwater levels are due to 

pumping both above and below the E-clay in the adjacent Semitropic Water Storage 

District (SWSD). The change in groundwater levels is occurring along a fairly straight line, 

coincident with the concealed faults associated with the Buttonwillow and Semitropic 

ridges. The fault associated with the Buttonwillow Ridge appears to be offset to the east of 

where the groundwater level change is occurring but the fault dips to the west so that at 

depth the fault would affect sediments to the west of its surface trace. Based on the change 

in groundwater contours this fault may extend to the south. The northern portions of the 

fault associated with the Semitropic Ridge appear to be a barrier to groundwater flow 

where the southern portions do not appear to affect groundwater flow.  
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Figure 15  Perched Groundwater Level Contours, June 2008 
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Figure 16  Main Aquifer Groundwater Contours, June 2011 
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Figure 17  Main Aquifer Groundwater Contours, June 2013 
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Figure 18  Regional Groundwater Contours, Jan-Feb 1994  
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3.7 Groundwater Gradients 

The groundwater gradients in part govern the rate that groundwater will leave or enter the 

area. The perched and deep aquifers groundwater gradients were estimated from the 

groundwater contours shown on Figures 15 through 17 for just those areas where inflow 

or outflow is projected to occur. Where insufficient measurements were available to 

develop groundwater contours, a pair of wells were used to estimate the gradient. 

The groundwater gradient for the perched aquifer to the outflow areas to the north and east 

is flat, ranging from about 0.0002 to 0.0009. The groundwater gradient from the inflow 

area from the south also flat and is estimated to be about 0.001. The groundwater gradient 

from the west was about 0.003. The gradient of the ground surface from south to north in 

the Project area is about 0.0003.  

The groundwater gradient in the deep aquifer at the northeast end of the Project area, 

between the Buttonwillow and Semitropic ridges is about 0.003. The groundwater gradient 

from the west and north are poorly defined and appears to be variable. For estimating 

purposes, a gradient of between 0.001 and 0.008 was assumed. Groundwater outflow is 

also occurring to the south and the gradient appears to be controlled by pumping in the 

aquifer just south of the Project area. 

Groundwater contours presented on Figure 18 shows there to be a very steep gradient 

associated with the Buttonwillow and Semitropic ridges’ concealed faults. This steep 

gradient near the linear feature suggests that the faults are a barrier to groundwater flow, 

creating about 170 feet of difference in the groundwater levels over a short distance. For 

this reason, the outflow is likely to be very small due to this subsurface barrier to flow. The 

gap between the faults is a small area where groundwater outflow from the Project area to 

the east can occur.  

3.8 Hydraulic Characteristics 

The aquifer hydraulic characteristics govern the rate that water will recharge and move 

through the aquifers. Figure 8 shows the locations where tests of the aquifer hydraulic 

characteristics were made. Table 2 provides a summary of the aquifer characteristics. 

In 2014, GEI Consultants, Inc. and BVWSD performed slug testing in piezometers to 

estimate the hydraulic conductivity of the perched water aquifer. The details and analyses 

of the slug testing are provided in Attachment A. The slug tests showed clayey to silty 

sediments had a hydraulic conductivity of 0.7 feet per day where silty to sandy sediments 

had a hydraulic conductivity of 3 to 8 feet per day. 

Long-term aquifer tests were performed at three locations, using one pumping well and one 

observation well (URS, 2010). All of these tests were performed just south of the Project 

area as shown on Figure 8. This type of testing can provide highly reliable data if the test 
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conditions are valid. However, based on our review of the results it appears that only one 

of the test locations had valid testing conditions and only the results from this test have 

been used in the analysis in this study. 

Specific yield estimates are best determined by aquifer testing with pumping and 

observation wells. However, none have been made within the Project area. The test made 

south of the Project area produced a very low value of 0.02, which would indicate the deep 

and shallow aquifers are unconfined in this area. Regional specific yield estimates made by 

the USGS for the San Joaquin Valley have an average specific yield of 0.15. Recent 

estimates made by the California Energy Commission for the BSA also used 0.15 as the 

specific yield (CEC, 2012).  

Although the E-clay is a confining bed it is not impermeable. The vertical hydraulic 

conductivity of the clay is estimated to be about 0.0001 feet per day. It is estimated that 

this could allow about 500 acre feet per year (AFY) to seep from the deep aquifer through 

the E-clay in the Project area. 

Table 2  Aquifer Hydraulic Characteristics 

  Range  Average 
    Hydraulic   Hydraulic 
  Thickness  Conductivity Thickness  Conductivity 
Aquifers (feet) (feet/day) (feet) (feet/day) 

Perched 1 0-30 1-8 23 4 

Shallow 30-200 3-20 180 2 12 3 

Deep 4 200-400 30-80  200 47 

Notes:    1 See Attachment A  

                2 Total estimated thickness of aquifer less A- and E-Clay thicknesses 

                3  Soils Engineering, 2011, hydraulic conductivity for top 100 feet of aquifer 

                4  URS, 2010, from well N-4 
 

3.9 Subsurface Inflow and Outflow Estimates 

Subsurface inflow and outflow estimates were developed for the perched, shallow, and 

deep aquifers using the width of the inflow and outflow areas, thickness of the aquifer, 

gradient, and hydraulic conductivity information presented above. The results of the 

estimates are present in Table 3.  

3.10 Groundwater Discharge to Surface Water 

Groundwater could discharge to the Main Drain Canal in years where the groundwater 

levels are within 6 feet of ground surface. However, it is not possible to measure the 
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discharge directly. Water in the Main Drain Canal is from stormwater runoff; tailwater 

from agricultural fields; spilled water from canals; and groundwater.  

Tailwater and storm runoff from the community of Buttonwillow are collected by drainage 

ditches which flow to the Main Drain Canal. Most of the water conveyed in the canal is 

reclaimed and re-used by District landowners; the remainder is either delivered by the 

Goose Lake Canal to non-District landowners to the north or pumped to SWSD to the east. 

The District has an interconnection with SWSD used to transfer water into Buena Vista’s 

system and to transport reclaimed tailwater collected by the Main Drain Canal to SWSD's 

system. Agricultural runoff typically enters the Main Drain Canal during the January and 

February pre-irrigation season and the May through August irrigation season, but the canal 

can also carry flows during other months due to additional agricultural operations or storm 

runoff. 



A S S E S S M E N T  O F  P O T E N T I A L  G R O U N D W A T E R  I M P A C T S  

 36 

Table 3  Summary of Inflow and Outflow Estimates 

Estimated Thickness of 2008 2008 2011 2011 2013 2013
Hydraulic Permeable Estimated Inflow Estimated Inflow Estimated Inflow

Conductivity Sediments Gradient or Outflow Area Gradient or Outflow Area Gradient or Outflow Area Inflow Outflow Inflow Outflow Inflow Outflow
(feet/day) (feet) (feet/feet) (feet) (feet/feet) (feet) (feet/feet) (feet) AFY AFY AFY AFY AFY AFY

Perched Water
Inflow: Sub Inflow From West 2                       22                    0.003          56,000               0.003          56,000               0.003           56,000                62          62          62          

Sub Inflow from South 0.7                   20                    0.001          13,200               0.001          13,200               0.001           13,200                1.5         1.5         1.5         
Outflow: Sub Outflow to North 

(toward Tulare Lake) 8                       22                     0.0005         11,880                 0.0007         11,880                 0.0004         11,880                 8               12            7               
Sub Outflow to Northeast 
(toward Tulare Lake) 6                       25                     0.0009         18,480                 0.0003         18,480                 0.0003         18,480                 6               6               6               
Sub Outflow to East 
(toward Goose Lake) 3                       25                     0.0005         13,200                 0.0002         13,200                 0.0010         13,200                 4               2               8               

Shallow 
Aquifer
Inflow: Sub Inflow From West 12                     180                 0.008          56,000               0.001          56,000               0.002           56,000                1,014    1,014    1,520    

Sub Inflow from North 12                     180                 0.002          11,880               0.002          11,880               0.0008        11,880                407        181        
Outflow: Sub Outflow to North 

(toward Tulare Lake) 12                     170                  -                11,880                 -                11,880                 -           -           -           
Sub Outflow to East 
(toward Goose Lake) 12                     150                  0.0032         13,200                 0.002            13,200                 628          628          485          
Sub Outflow to South 12                     175                 0.0013       11,880               0.007           11,880                264        264        1,452    

Deep 
Aquifer
Inflow: Sub Inflow From West 47                     200                 0.008          56,000               0.001          56,000               0.002           56,000                4,411    4,411    6,616    

Sub Inflow from North 47                     200                 0.002          11,880               0.002          11,880               0.0008        11,880                1,772    788        
Outflow: Sub Outflow to North 

(toward Tulare Lake) 47                     200                  -                11,880                 -                11,880                 -           -           -           
Sub Outflow to East 
(toward Goose Lake) 47                     180                  0.003            13,200                 0.002            13,200                 2,954      2,954      2,279      
Sub Outflow to South 47                     175                 0.003          21,120               0.011           21,120                3,676    3,676    16,541  
Vertical through E-clay 529          529          529          

2008-normal 2011 - Wet 2013 - Dry

Aquifer
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The water from the Main Drain Canal is pumped and reused by growers and BVWSD. 

Table 4 provides an estimate of the amount of water reused or allowed to flow out of the 

Project area. It establishes a maximum allowable amount of groundwater that could 

discharge to the canal.  

Table 4  Main Drain Water Reuse Estimates 

Type of Year 
Main Drain Canal  

Water Reuse 
2008 – Normal 

(AFY)  
2011 – Wet 

(AFY)  
2013 – Dry 

(AFY) 

Outflow to outside of BVWSD 1,527 6,647 0 
BV Grower Reclamation 4,431 3,134 5,175 
BV Reclamation 5,658 5,731 2,148 
Total 11,616 15,512 7,323 

 

3.11 Evaporation 

Because groundwater levels in the perched water aquifer have been within 6 feet of the 

ground surface and the soils are clayey, capillary action can wick moisture up from the 

groundwater surface and evaporate at ground surface. The capillary fringe for silts is 

greater than 6 feet (Todd, 1980) and could be even greater for clayey soils similar to those 

present beneath the Project area. When groundwater levels decline in excess of 6 feet of 

ground surface this evaporation would stop. In 2008 groundwater levels were within 5 feet 

of ground surface over an area of about 2,800 acres. Assuming the evaporation would be 

about 1 AFY per acre the estimated outflow from the perched aquifer due to evaporation 

could be about 2,800 AFY. 

3.12 Groundwater Storage 

For purposes of this analysis groundwater in storage is the amount of water between grains 

of sediment in the subsurface that can drain by gravity and be recovered. Groundwater in 

storage is calculated in aquifers by multiplying the area being studied by the thickness of 

permeable sediment and by the specific yield. Groundwater can also be stored in fine-

grained sediments but this water is slow to drain; may not be replaced; and removal may 

cause clay compaction and subsidence, thus making removal undesirable. This 

groundwater storage was not included in our estimates. 

Table 5 shows the estimated storage in the aquifers and the amount of groundwater storage 

per foot of saturated sediments. The total groundwater in storage just beneath the Project 

area is about 1.2 million acre feet (AF). Because the actual depth of the A-clay is poorly 

defined and is believed to be up to 30 feet below ground surface, an average thickness of 

23 feet was chosen for the perched aquifer thickness based on Table 1. Even with this 

thickness, the volume of water in the perched water zone is relatively small due to the 
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thinness of the sediments and only represents about 6 percent of the total water in storage 

beneath the Project area. 

Table 5  Summary of Groundwater in Storage Northern Portion of BSA 

  Average 
  

Permeable 
Sediment 
Thickness 

(feet) 

USGS 
Specific 

Yield 
(unitless) 

 Area 
(acres) 

Estimated 
Groundwater 

in Storage 
(AF) 

Estimated 
Groundwater 

per Foot  
of Saturated 

Thickness 
(AF/foot) 

  
  

Aquifers 

Perched 23 0.15 20,400 70,380 3,060 

Shallow 
and Deep 380 0.15 20,400 1,162,800 3,060 

 

 

3.13 Recharge Areas and Sources  

Within the Kern County groundwater subbasin, groundwater recharge occurs from stream 

seepage along the eastern portion of the subbasin and the along the Kern River, as well as 

recharge from applied irrigation water (DWR 1995).  

In BVWSD groundwater recharge occurs from precipitation within the BSA, subsurface 

inflow from aquifers west of the district, which results from precipitation in the watershed 

west of BVWSD, from district-owned spreading ponds, seepage from District and private 

canals and deep percolation from applied water. Estimates of the recharge from these 

sources are provided in Table 6 along with estimates for just the Project area.  

Irrigation water is conveyed from south to north by the East Side and West Side canals that 

define the BSA’s eastern and western boundaries. Water is diverted from these canals to 

irrigated fields via a system of smaller lateral canals and private ditches which are 

interconnected by manually-operated weirs and turnouts operated by District staff. 

Average annual seepage from the East Side and West Side canals was estimated to be 

about 15,400 AFY (BVWSD, 2014).  
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Table 6  Estimated Groundwater Recharge 

All Values in Acre-Feet  

Sources: 1 BVWSD, 2014 

                 2 Sierra Scientific Services, 2012, 37,000 AFY average year seepage losses for BSA canals 
                 3 BVWSD, 2014, WaterSMART Grant Application, used for normal year projection, remainder are based on 

percent of service area 

                 4 BSA is 92% of total BVWSD project area.  

                5 Average annual rainfall times area times assumed deep perc of 10% 

Annual precipitation typically ranges from less than 1 to 9 inches. The average annual 

precipitation is about 5.643 inches per year (BVWSD, 2014). Recharge from precipitation 

was estimated based on the total area of BVWSD and assuming about 10 percent of the 

precipitation becomes deep percolation.  

3.14 Water Supply 

About 40,000 acres of land are used for growing crops in the BSA. The primary water 

demand within the District is irrigation for agriculture. The crop water demand is met by 

the in-season delivery of surface water from seasonally regulated flows of Kern River 

Type of Year
Location 2008 - Normal 2011 - Wet 2013 - Dry

BVWSD Total Area 1 P
Deep percolation rainfall 5 2,758   2,493   849    
District Spreading Ponds -   67,917  -     
District Canal Seepage 33,137  55,720  16,595     
Main Drain Canal Seepage Unknown Unknown Unknown
Deep Percolation Applied Water 5,596    6,273    5,243       
BVSWD Total 41,491  129,910      21,838     
BSA Total Estimate (92% of total BVWSD area)
Deep percolation rainfall 2,538    2,294    781     
District Spreading Ponds -   -   -     
District Canal Seepage 2 30,486 53,491 15,931     
Main Drain Canal Seepage Unknown Unknown Unknown
Deep Percolation Applied Water 4 5,148    5,771    4,824       
BSA Total 38,172  59,262  20,755     
Project Area Estimate (44% of total BSA)
Deep percolation rainfall 1,117    1,009    344     
District Spreading Ponds -   -   -     
District Canal Seepage 3 13,414 23,536 7,010      
Main Drain Canal Seepage 3,105    Unknown Unknown
Deep Percolation Applied Water 1,544    1,731    1,447       
Project Area Total 19,179  25,267  8,456       
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water; schedulable deliveries of State Water Project (SWP) water through the California 

Aqueduct; and occasional purchases or exchanges for water from the federal Central 

Valley Project, delivered to the Kern River Channel via the Friant-Kern Canal from 

westward flowing Sierran drainages north of Kern County. Irrigation demand that cannot 

be met by surface water deliveries must be satisfied by groundwater pumping. Table 7 

shows water supplies used in the BVWSD for normal, wet, and dry years. 

Table 7 contains estimates for the entire BVWSD, in order to estimate the amount of water 

supplies used just within the Project area. For the period of 2000 to 2009 the annual 

District surface supply was 63,700 AFY of which 5,300 AFY was delivered to the Maples 

Service Area. Based on ratio of these delivers about 92 percent of the surface water 

supplies were delivered to the BSA area. The northern portion of the BSA where the 

Project area is located is about 44 percent of the total BSA area so the surface water 

pumping was proportioned in this manner.  

The total number of District and privately owned wells in the BSA area is 165 wells, with 

36 wells being within the Project area. The total pumped volume was distributed based on 

the percent of wells in the Project area. 
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Table 7  Water Supply Estimates 

 

Source:       1BVWSD 2014 
 

 

  

Type of Year
2008 - Normal 

(Acre-Feet)
2011 - Wet  
(Acre-Feet)

2013 - Dry 
(Acre-Feet)

BVWSD Total Area 1

Groundwater - within BVWSD
District Deep Wells 6,100                   219                  2,905                  
Non-District Deep Wells
Estimate Private Wells 40,313                35,729            54,572                
Subtotal 46,413                35,948            57,477                

Imported Surface Water and Groundwater
Imported Groundwater (Olces 10,000                -                  6,924                  
KR/ST Exchanges (total) 2 32,232              66,919          41,539               

SWP 25,786                53,535            33,231                
Friant-Kern 6,446                   13,384            8,308                  

Kern River 42,610                93,674            1,018                  
Subtotal 84,842                160,593         49,481                

BSA Total Estimate
Groundwater 42,700                33,072            52,879                
Imported Surface Water and 
Groundwater                  77,814           147,290                 45,382 

Project Area Estimate
Groundwater 8,796                   7,795              11,907                
Imported Surface Water and 
Groundwater 34,238                64,807            19,968                

Source
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3.15 Subsidence 

Land subsidence has occurred throughout much of the San Joaquin Valley. Most of the 

subsidence is attributed to groundwater extractions and dewatering of relatively thick clay 

layers, including the E-clay. Subsidence has occurred within the Kern County groundwater 

subbasin along the east side of the subbasin both north and south of Bakersfield. Little, if 

any, recent or historic subsidence has occurred due to groundwater extractions beneath 

BVWSD (Luhdorff and Scalamni, 2014).
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4 Water Quality 

The District receives their surface water supplies from the Kern River, the State Water 

Project, and occasionally the federal Central Valley Project. The average total dissolved 

solids (TDS) concentrations for each of these water sources is shown in Table 8. 

Information in Table 8 is based on data provided from the Kern County Water Agency 

from BVWSD files and other reports.  

Table 8  Summary of Surface Water Quality  

 

Sources: 1BVWSD, GMP 2012, and AWMP 2014 

 

Range Average Type of Year - Inflow or Outflow
TDS TDS 2008 - Normal 2011 - Wet 2013 - Dry

Sources mg/L mg/L mg/L mg/L mg/L

Imported Water 1

SWP 350-450 400 400 400 400
Kern River 90-120 105 105 105 105
Friant-Kern 50 50 50 50
Olcese Wells 264 264 264 264

Weighted Average based on Mixtures of Imported Water 236 228 375
Perched Water
Inflow: Sub Inflow From West 4915 4915 4915

Sub Inflow from South 1715 2015 2315
Outflow: Sub Outflow to North 

(toward Tulare Lake) 1733 2600 2800
Sub Outflow to Northeast 
(toward Tulare Lake) 3068 2600 2800
Sub Outflow to East 
(toward Goose Lake) 950 1100 1100

Shallow Aquifer

Inflow: Sub Inflow From West 3000 3000 3000
Outflow: Sub Outflow to North 

(toward Tulare Lake) 1600 1400 1400
Sub Outflow to East 
(toward Goose Lake) 2300 2100 2500
Sub Outflow to South 1500 1500 1500

Deep Aquifer

Inflow: Sub Inflow From West 3000 3000 3000
Outflow: Sub Outflow to North 

(toward Tulare Lake) 1600 1400 1400
Sub Outflow to East 
(toward Goose Lake) 2300 2100 2500
Sub Outflow to South 1500 1500 1500

Main Drain 1

Tailwater 1920-3129 2525 458 458 2525
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Groundwater quality varies by location and depth. There are some suggestions in different 

reports that the water quality in the aquifers has the highest TDS near the Coast Ranges. As 

groundwater migrates from the Coast Ranges to the east into the valley, the TDS 

concentrations decrease (Rector, 1983). However, the well screen intervals are unknown so 

the data are not specific to a single aquifer and could be related to groundwater beneath the 

E-clay and the underlying marine sediments.  

Ten wells were sampled in 2010 that obtained water from various depths (URS, 2010). The 

TDS ranged from 860 mg/L up to 4,300 mg/L. The highest concentration appears to have 

well screens below the E-clay. 

Electrical conductivity measurements, which can be used to approximate the TDS, are 

made by BVWSD in their piezometers and deep aquifer monitoring wells. Measurements 

are only obtained once annually generally in the spring of each year but in some cases in 

the fall or not at all. Figure 19 shows salinity contours for the perched aquifer, prepared 

from March 2012 monitoring data. Figure 20 shows salinity contours for the deep aquifer, 

prepared from March 2012 monitoring data. The contours show the concentrations are 

highly variable throughout the Project area. These figures were used to estimate the TDS 

for each of the groundwater inflow and outflow areas. 

Figures 21 through 25 show the trend in TDS concentrations over time at deep wells and 

nearby piezometers. The trends in the concentrations for the perched and main aquifer are 

quite different from location to location but overall the trend is flat. The perched aquifer 

has a much wider range of concentrations from as low as 350 mg/L where piezometers are 

adjacent to and are influenced by canal water seepage to as high as 5,000 mg/L. Figure 8 

shows the locations of piezometers and deep monitoring wells. 
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Figure 19  Perched Groundwater TDS Contours, March 2012  
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Figure 20  Main Aquifer TDS Contours, March 2012 
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Figure 21  TDS Comparison DMW01 and BV02D and BV05A 
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Figure 22  TDS Comparison DMW02 and BV13 
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Figure 23  Groundwater Level Comparison DMW03 and BV15 
  



A S S E S S M E N T  O F  P O T E N T I A L  G R O U N D W A T E R  I M P A C T S  

 51  

Figure 24  Groundwater Level Comparison DMW04 and BV24 and BV26 
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Figure 25  Groundwater Level Comparison DMW05 and BV25 
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5 Baseline Conditions 

Baseline groundwater level and salinity levels were developed using water and salt 

balances to establish current conditions. The baseline balances were then changed to reflect 

groundwater conditions due to implementation of the Project and cumulative effects of 

other foreseeable projects in the area to forecast the potential affects. The forecasted future 

effects are compared to the baseline conditions to assess the potential impact of the 

proposed Project.  

The balances were developed using three typical water supply years, 2008 as the normal 

water supply year; 2011 to represent a wet year; and 2013 to represent a dry year. These 

representative years were then assigned to other similar types of years during a 15-year 

historic base period, from 1999 to 2014. Figure 26 shows the distribution of the typical 

years to the entire base period. The baseline water and salt balances results were then 

calibrated and reviewed against measured groundwater levels and salt concentrations in 

Project area piezometers and groundwater monitoring wells to further calibrate the results. 

Both the water and salt balances were developed with multiple iterations until a reasonable 

match to the physical data was obtained.  

Figure 26  Year Types and Precipitation 
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It should be noted that during the 15-year base period, the last 3 years were drought years 

and have not been present in the historic record for over 40 years, since 1976 and 1977, 

when two back-to-back critically dry years occurred.  

The projected 15-year groundwater level and salt concentrations from the balances were 

compared to conditions measured at piezometer and monitoring well BV14A and DMW03 

as these are located near the middle of the Project area. Although BV15 is adjacent to 

DMW03, piezometer BV15 is located next to and is affected by the East Side Canal. The 

groundwater from BV15 had a TDS of 350 mg/L, which indicates that it is affected by 

water in the canal. This makes it a less desirable location for comparison to the water and 

salt balances, so piezometer BV14A was used for calibration purposes. Locations for the 

monitoring wells are shown on Figure 8. Figure 12 shows the hydrograph of groundwater 

levels in these piezometers and wells. Figure 23 shows salinity over time for these 

piezometers and wells.  

5.1 Baseline Water Balance 

A groundwater body balance was prepared to represent baseline conditions in the Project 

area for the 3 typical years. Water balance components were derived from information 

presented in the previous sections of this report.  

Water balances are the summation of flow into (inflow) and flows from (outflow) a defined 

area. There are two different types of water balances, a basin balance and a body balance. 

A basin balance contains all components of inflow and outflow for a specified area and 

contains many items that may not necessarily affect groundwater. Basin balances are more 

complex than a groundwater body balance. 

A groundwater body balance only accounts for inflow or outflow components that directly 

affect the groundwater body and are easier to construct and simpler to interpret. For this 

study, a groundwater body balance was chosen for its simplicity. Figure 27 shows a 

schematic of the water balance components for the Project area. The shallow and deep 

aquifers were grouped together due to the lack of evidence that the C-clay is acting as a 

barrier to groundwater flow and separating these aquifers. For purposes of discussion, the 

shallow and deep aquifers hereafter are described as the “main aquifer.” The water balance 

is split into the perched aquifer and the unconfined aquifer, and inflows and outflows from 

each aquifer were assigned.  

As shown on the diagram the Main Drain Canal is considered to be a component of both 

inflow and outflow from the perched aquifer. The conditions which govern whether it 

creates outflow or inflow are based on groundwater levels and canal flows. Both of these 

conditions may vary along the canal.  
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Figure 27  Water Budget Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water balances for this analysis were developed using readily available data. It is common 

that water balances contain some well-quantified components and some poorly-quantified 

components. Components with poorer quantification are typically back-solved as being the 

component that is not known. A certainty index (CI) was assigned to each component in 

the water balance to identify well-quantified and poorly-quantified components. The CI is 

expressed as a percent and the value contained in the balance could vary by plus or minus 

this percent of the value contained in the balance. Major components with high CI’s should 

be investigated in the future to better quantify these components and the higher quality 

data should be incorporated into the balances as this additional information becomes 

available.  

The water balance contains many calculated values which are being expressed with an 

implied accuracy to the single digit. However, in reality the accuracy of these values are at 

best to the nearest hundred. Discussions within the text round the values from the tables to 

the hundreds.  

Attachment B, Table B-1 provides the baseline water balance for the Project area. The 

baseline water balance shows inflow and outflow from the perched aquifer. Inflow to the 

perched aquifer include deep percolation of applied water and precipitation, subsurface 

inflow, seepage from the East Side and West Side canals, and the Main Drain Canal The 

total inflow to the perched aquifer, based on the typical years, ranges from about 19,200 to 

29,200 AFY. The lowest inflow was in 2013, a dry year when surface water deliveries 

were about 50 percent of those in 2008 or 2011. In all years, three-quarters of this inflow 
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was the result of District canal seepage. Outflows include groundwater discharges to 

surface water (Main Drain Canal); subsurface outflows; leakance to the main aquifer; and 

evaporation. The subsurface components of outflow from the perched aquifer are relatively 

well-quantified and are small volumes. The greatest uncertainties occur in the estimate of 

leakance to the underlying aquifers and discharges of groundwater to the Main Drain 

Canal, both represent some of the largest values in the perched aquifer balance.  

The main aquifer water balance includes two inflows and four outflows. Groundwater 

contours from 2011 and 2013 (Figures 11 and 12) were used to estimate the direction of 

inflows and outflows from the main aquifer. Inflows to the main aquifer include subsurface 

inflow from the north and west and leakance from the perched aquifer. The total inflow to 

the main aquifer ranges from about 16,600 to 18,100 AFY. Outflows from the main aquifer 

are subsurface outflow to the east, south and through the E-clay and from groundwater 

pumping. Groundwater pumping is for the most part the largest component of outflow. 

Subsurface outflow to the south at times can surpass groundwater pumping, especially 

during drought years when pumping south of the Project area increases. Outflows in 

normal and dry years exceed inflows but during wet years the inflows are greater than 

outflows. The greatest uncertainty occurs in the estimate of leakance from the overlying 

perched aquifer and represents one of the largest values. 

The results of the water balance are produced in AFY. These values were converted to 

change in groundwater levels using the storage coefficient of 3,000 AF per foot of storage. 

Figures 28 and 29 shows the results of the long-term projection of the water balance for 

the perched and main aquifers in comparison to the groundwater level measurements. The 

results show the water balance has the capability of reasonably simulating groundwater 

conditions. 
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Figure 28  Groundwater Level Comparison to Baseline Water Balance – Perched Aquifer 
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Figure 29  Groundwater Level Comparison to Baseline Water Balance – Main Aquifer 
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5.2 Baseline Salt Balance 

The baseline salt (TDS) balance was developed similar to the baseline water balance. The 

salt balance is a summation of salts into and out from the perched and main aquifers. The 

baseline water balance provides the volumes. The salinity concentrations of each 

component of the water balance was assigned from values provided in Table 8 and 

estimates for unavailable data such as the salinity of deep percolation of applied water.  

The salt concentration of each inflow and outflow component was estimated by converting 

TDS to tons of salt per AF (1 ton per acre-foot = 735 mg/L). To be able to compare these 

results to measured concentrations in the aquifers for calibration purposes, the calculated 

change in tons of salt were then added back to the total tons of salt in the aquifers within 

the Project area and a revised estimate of the salt concentration in the water was calculated.  

Attachment B, Table B-2 shows salt balance elements. The salt balance was calibrated 

using estimated TDS values taken from the piezometers and deep monitoring wells used 

for the water balance.  As shown on Figures 21 through 25 the water being used to 

forecast the potential effects have some of the worst quality in the Project area and 

therefore are providing a worst case scenario.  The percent increases projected in this 

analysis could be used to project the water quality that may occur at other monitoring wells 

in the Project area.  

The concentration of salts leaking into the main aquifer from the perched aquifer was 

obtained by averaging the concentration of salt concentrations in the subsurface outflow 

areas. This same average concentration was used for the salt concentration when 

evaporation occurred. 

The water balance projects some groundwater was evaporated through the soils in 2008 

and 2011 as a result of shallow perched water. The salts from evaporation are then flushed 

back into the perched aquifer by deep percolation of precipitation and applied water.  In 

2013, with groundwater levels declining, the amount of evaporation through the soils 

decreased.  Also, a significant amounts of salt were imported with the surface water, of 

which most was retained in the soils and leached to the perched aquifer. Therefore, a 

balance was obtained by increasing the salinity of the deep percolation of precipitation and 

applied water to account for the flushing of the salts.  

The concentration of salt in the imported surface water was based on a weighted average as 

the sources and volumes of water varied each year.  

Salt concentrations (TDS) in the Main Drain Canal have been reported to range from 220 

to 1,370 mg/L.  No measurements were available for 2008 so the values from 2011 were 

used for 2008.  Average concentrations salt concentration for each year, where avaialable 

were for each year.  
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Figures 30 and 31 show the salt balance projections versus measured salt concentrations 

in the perched and main aquifers. The graphs show there are significant swings in the 

groundwater concentrations that could not be entirely matched, but the general trend in the 

data was captured. The results show the salt balance has the capability of reasonably 

simulating groundwater conditions.  
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Figure 30  Salinity Comparison to Baseline Salt Balance – Perched Aquifer 
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Figure 31  Salinity Comparison to Baseline Salt Balance – Main Aquifer 
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6 Assessment of Project Effects 

About 63 miles of the East Side and West Side canals will no longer be used to for 

delivery of surface water to growers. As such the canals will no longer recharge high 

quality surface water to the perched water zone. BVWSD has estimated the amount of 

seepage loses to be about 15,400 AFY (Table 5).  

The effects of this Project on groundwater within the Project and surrounding areas will be 

reduction of groundwater recharge with low salinity due to the conversion of the West Side 

and East Side canals to a pipeline along the Main Drain Canal. The baseline water and salt 

balances were used to assess the potential impacts of these changes into the future.  

The baseline water balance results for 1999 through 2011 were repeated to simulate and 

forecast conditions for 2015 through 2027. The last 3 years of the baseline period were not 

projected as these climatic conditions would not be expected to be repeated for another 40 

years. 

6.1 Approach  

The baseline water balance was modified and then used to assess the changes in 

groundwater levels as a result of the addition of the Project. Changes to the baseline water 

balance include: 

• The inflow to the perched aquifer from seepage from the East Side and West Side 

canals was reduced to zero.  

• With the reduction of recharge groundwater levels in the perched aquifer would be 

below levels where the capillary fringe could evaporate water. Therefore, the 

evaporation was reduced to zero for all years. 

• Seepage from the Main Drain Canal will continue.  

• Groundwater discharges to the Main Drain Canal will not continue as the 

groundwater levels will be lower. 

• To account for variable groundwater levels in the perched water aquifer affecting 

the amount of leakance to the main aquifer, the leakance was allowed to vary 

throughout the years. The assumption was made that the A-clay or the bottom of 

the perched aquifer was located about 30 feet below ground surface. There was an 

average of about 23 feet of saturated interval and there was about 9,000 AFY of 
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vertical leakance. This amount of leakance was used to calculate a rate of 400 AFY 

of leakance per foot of saturated thickness.  

• Groundwater recharge along the West Side Canal was included in the water balance 

only in wet years.  

• Groundwater pumping may change during the forecasted period, but the forecast 

uses pumping as reported in 2013.  

The modified baseline water balance with the Project assumed conditions above are 

provided in Attachment B, Table B-3.  

6.2 Project Effects on Groundwater Levels 

The results of the water balance analysis estimate the Project’s effects on groundwater 

levels for the perched and main aquifers. Results were compared to the forecasted baseline 

conditions on Figures 28 and 29.  Figures 32 and 33 show the forecasted Project 

groundwater level conditions in comparison to the baseline conditions. Table 9 

summarizes the projected effects.  

If the proposed Project is not constructed groundwater levels in the perched aquifer will 

rise by about 2 feet from 2014 through 2027.  If the proposed Project is constructed, 

groundwater levels in the perched aquifer will be unaffected. The last year of the 

forecasted period projects that groundwater levels may rise back to the baseline conditions 

but this is likely due to the analyses period ending in a wet year. The reason that the 

potential effect is small is due to the reduction of seepage from the canals (inflow) being 

offset by reduction in outflow due to groundwater discharges to the Main Drain Canal 

being eliminated with lower groundwater levels and the reduction of evaporation through 

the soils.  

Repeating the baseline conditions for the main aquifer forecasts that groundwater levels in 

the aquifer will decline by about 13 feet from 2014 through 2027.  Because groundwater 

levels are being forecasted to decline in the perched aquifer through much of the period 

with the Project there will be a decline in leakance from the perched aquifer to the main 

aquifers. This results in groundwater levels in the main aquifer being about 2 feet lower 

than baseline conditions. 
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Figure 32  Project and Cumulative Groundwater Level Comparison to Baseline Salt Balance - Perched Aquifer 
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Figure 33  Project and Cumulative Groundwater Level Comparison to Baseline Salt Balance – Main Aquifer 
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Table 9  Project Effects – Groundwater Levels 

  Groundwater Level (in feet msl) 
Analysis Start Finish   
  2014 2027 Change 

Perched Aquifer       
Baseline 232.5 234.2 1.6
With Project 232.5 234.2 1.6
Main Aquifer       
Baseline 199.3 186.1 -13.1
With Project 199.3 183.8 -15.4

 

6.3  Project Effects on Groundwater Quality 

The baseline salt balance was used to assess the changes in water quality with the Project. 

The salt balance was modified after the initial runs as it was showing that the TDS in the 

perched aquifer was going to increase to about 7,000 mg/L yet using the baseline salt 

balance only allowed leakance of perched water to the main aquifer of about 1,900 mg/L. 

Therefore, the concentration of salts in the water that leaks between the two aquifers was 

increased to an average of 3,500 mg/L to better forecast water quality effects. The salt 

balance calculations are provided in Attachment B, Table B-4. The results of the analyses 

are shown on Figures 34 and 35. Table 10 summarizes the projected effects. 

The baseline forecast for the main aquifer shows that TDS concentrations in the aquifer 

would be expected to decline by 110 mg/L between 2014 and 2027. The results of the 

analyses with the Project for the perched aquifer shows the salinity will gradually increase 

by 1,635 mg/L or an increase of 1,745 mg/L above baseline conditions. The increase is due 

to the decrease in recharge of low TDS water and the elimination of salts being exported 

due to groundwater discharge to the Main Drain Canal.  

The baseline forecasted conditions in the main aquifer are showing the salinity is expected 

to rise by 252 mg/L between 2014 and 2027. The salinity with the Project is showing the 

TDS is expected to increase by 422 mg/L, an increase of 170 mg/L above baseline 

conditions. The increase is predominately due to the increased salinity in the leakance from 

the perched aquifer.  
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Figure 34  Project and Cumulative Salinity Comparison to Baseline Salt Balance - Perched Aquifer 
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Figure 35  Project and Cumulative Salinity Comparison to Baseline Salt Balance – Main Aquifer 

 

 



A S S E S S M E N T  O F  P O T E N T I A L  G R O U N D W A T E R  I M P A C T S  

 70

Table 10  Project Effects – Salt Concentrations 

  Salt Concentrations (mg/L) 
Analysis Start Finish   
  2014 2027 Change 

Perched Aquifer       
Baseline 1,772 1,662 -110
With Project 1,772 3,407 1,635
Main Aquifer       
Baseline 3,965 4,217 252
With Project 3,965 4,387 422

 

6.4  Project Effects on Subsidence 

Dewatering of saturated clayey sediments can results in inelastic subsidence, especially if 

they have not previously been dewatered. The perched aquifer is overlain by clayey soils. 

Existing groundwater levels in 2013 are beneath these soils prior to the Project. Therefore, 

lowering of the perched aquifer would have a low potential to create subsidence.  

The A-clay is about 20 to 50 feet thick and is estimated to be about 20 to 30 feet below 
ground surface. A reduction of groundwater levels by about 4 feet in the main aquifer 
would not lower groundwater levels beneath the bottom of the A-clay and therefore the 
potential to create subsidence with the Project is low.  

6.5  Summary of Project Impacts 

Groundwater levels in the perched aquifer are projected to rise by about 2 feet using the 

baseline conditions from 2014 to 2027.  The groundwater levels with the Project will rise 

be at a similar level in 2027 as the baseline conditions.     

The main aquifer beneath the Project area contains over 400 feet of saturated sediments. 

The decline in water levels of 2 feet in this aquifer would only be a change of about 

0.5 percent.  

Subsurface outflow in the main aquifer to the east, towards the main Kern County 

groundwater basin and SWSD, was projected to average about 3,400 AFY under baseline 

conditions. With the decline in groundwater levels by about 2 feet, the outflow would 

decrease about 20 AFY. This represents about a 0.5 percent decrease in outflow. SWSD 

performed in-lieu recharge operations in 2011 of 338,000 AF and 146,000 AF in 2013 and 

therefore the reduction of 20 AFY is a very small percentage of the overall recharge.  

The most notable change will be the changes in water quality in the perched aquifer which 

supplies some water to the Tulare Lake and main Kern County groundwater subbasins. 

The salinity is forecasted to increase from about 1,800 mg/L to about 3,400 mg/L.  
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The increase in salinity in the main aquifer with the Project will be about 170 mg/L above 

the baseline conditions and it appears to be a long term trend. This represents a change of 

about 4 percent. 
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7 Assessment of Cumulative Effects 

Other projects in the area could affect the groundwater conditions beneath the Project area 

and result in cumulative impacts. Foreseeable projects and changes were identified. The 

effects of land use changes, climate change, and a proposed project within the northern 

portion of the BSA were evaluated using the groundwater and salt balances to assess the 

cumulative effects on the groundwater. The cumulative analyses include the changes due 

to implementation of the Project and these foreseeable projects.  

7.1 Foreseeable Projects and Changes 

Anticipated projects and changes that could affect the northern portion of the BSA include 

land use changes and climate change as discussed in the following sections.  

   Land Use Changes 7.1.1

As noted earlier, land use within both the BSA and the Maples Service Area is 

predominately agricultural. As neither service area encompasses or borders an urban or 

municipal area, there is little pressure to convert irrigated lands to urban uses.  

Long-term changes in farmed acreage are likely to result from implementation of programs 

such as the Conservation Easement Water Acquisition and Management Project 

(CEWAMP). Under this program, Buena Vista is investigating acquiring and managing 

water service rights in the “Northern Area Lands” (i.e., BSA lands generally north of 

Lerdo Highway) that have already entered into, or that will soon enter into, conservation 

easement programs and that have transitioned away from full agricultural production. 

The District anticipates about 2,815 acres of irrigated land will be transitioned into these 

conservation easements.  

   Climate Change 7.1.2

Annual precipitation typically ranges from 5 to 7 inches and averages 5.64 inches per year 

between 1940 to 2013 (BVWSD, 2014). 

Several investigations were conducted by the USGS California Water Science Center 

(CAWSC) regarding hydrological effects of climate scenarios in the Sierra Nevada 

Mountain Range (USGS 2009; Water Resources Research, 2012). The Kern River and 

CVP water supplies are directly affected by the quantities of runoff and recharge in the 

Sierras. Each of these investigations predict that California’s climate will become warmer 

(+2 to +4° C) and drier (10-15%) during the mid- to late-21st century, relative to historical 

conditions. This will reduce precipitation in the area.  
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7.2 Approach  

The Project water and salt balances, Tables B-3 and B-4, were modified to represent 

changes from the cumulative effects of land use changes and climate change. The modified 

balance was then used to assess the changes that might occur as a result of these 

foreseeable projects.  

The water balance was adjusted to account for climate change by reducing the baseline 

deep percolation from precipitation by 15 percent. The amount of surface water deliveries 

was not lowered as many of the sources are from outside of the BVWSD area and may not 

be impacted.  

The transition of 2,800 acres of irrigated land will reduce the current cultivated land from 

about 13,800 to 11,000 acres (BVWSD, 2014). This amounts to about a 20 percent 

reduction of agricultural land in the Project area. The amount of deep percolation from 

applied water in the water balance was reduced by this amount to account for this effect. 

The total amount of surface water was not reduced as it was assumed that this water would 

still be imported. 

Attachment B, Tables B-5 and B-6 provides tables for the cumulative with project water 

and salt balances.  

7.3 Cumulative Effects on Groundwater Levels 

The results of analysis of the cumulative with Project effects on groundwater levels are 

shown on Figures 32 and 33. Table 11 summarizes the effects of the cumulative with 

Project scenario on groundwater levels.  

At the end of the Cumulative with Project forecast period groundwater levels are 1.4 feet 

lower than baseline conditions.  

Because the reduced leakance of water from the perched aquifer, groundwater levels in the 

main aquifers, decline of about 3.6 feet below baseline conditions.  

Table 11  Cumulative Effects – Groundwater Levels 

  Groundwater Level (in Feet Msl) 
Analysis Start Finish   
  2014 2027 Change 

Perched Aquifer       
Baseline 232.5 234.2 1.6
Cumulative with Project 232.5 232.8 0.3
Main Aquifer       
Baseline 199.3 186.1 -13.1
Cumulative with Project 199.3 182.6 -16.7
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7.4  Cumulative Effects on Groundwater Quality 

The results of analysis of the cumulative with Project effects on groundwater quality are 

shown on Figures 34 and 35. Table 12 summarizes the effects of the cumulative with 

Project scenario on groundwater levels. 

The analysis forecasts that salinity will be greater in the perched aquifer in the Project 

scenario than in the Cumulative with Project scenario. Salinity is forecast to be 1,040 mg/L 

less than the forecast under the Project scenario, and about 700 mg/L greater than the 

baseline forecast under the Cumulative with Project scenario. The cumulative water quality 

forecast is less than that projected with just the Project because cumulative effects reduce 

applied water to agricultural lands. The applied water percolates into the perched aquifer 

and carries salt back to the perched aquifer. This effect is also present in the amount of 

deep percolation from precipitation leaching salts from the soils.  Therefore the reduction 

agricultural lands and climate change reduces the amount of water leaching salts into the 

perched aquifer and is the reason why the cumulative effects are less than the Project 

effects alone.  

The forecasted changes in TDS in the main aquifer show the concentrations will gradually 

increase and be about 155 mg/L greater than the baseline forecast under the Cumulative 

with Project scenario.  

Table 12  Cumulative Effects – Groundwater Quality 

  Salt Concentrations (mg/L) 
Analysis Start Finish   
  2014 2027 Change 

Perched Aquifer       
Baseline 1,772 1,662 -110
Cumulative with Project 1,772 2,367 594
Main Aquifer       
Baseline 3,965 4,217 252
Cumulative with Project 3,965 4,372 407

 

7.5  Cumulative Effects on Subsidence 

Dewatering of saturated clayey sediments can results in inelastic subsidence, especially if 

they have not previously been dewatered. The perched aquifer is overlain by clayey soils. 

Existing groundwater levels in 2013 are beneath these soils prior to the cumulative 

projects. Therefore, lowering of the perched aquifer would have a low potential to create 

subsidence.  
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The A-clay is about 20 to 50 feet thick and is estimated to be about 20 to 30 feet below 

ground surface. A reduction of groundwater levels by about 4 feet in the main aquifer 

would not lower groundwater levels beneath the bottom of the A-clay and therefore the 

potential to create subsidence with the cumulative effects is low.  

7.6 Summary of Cumulative Impacts 

Decreasing the groundwater levels in the perched aquifer by 1.4 feet below the baseline 

conditions will be beneficial to growers within the Project area.  

The lowering of the perched groundwater levels by about 1.4 feet more than baseline will 

affect the subsurface outflow from the area to the Tulare Lake groundwater subbasin. This 

reduction of groundwater levels will change the outflow to the Tulare Lake subbasin from 

the Project area from an average of about 10 to 9.4 AFY or a change of about 6 percent at 

the Project’s northern boundary. The subsurface inflow to the Tulare Lake groundwater 

subbasin was estimated to be about 40 AFY. Therefore, the inflow to the subbasin from the 

perched aquifer would only be reduced to about 39.4 AFY or a change of about 1.5 

percent. However, the amount of water in the Tulare Lake groundwater subbasin is about 

12,100,000 AF and therefore a reduction by 0.6 AFY is a very small change to the total 

amount of groundwater in storage. 

Additional subsurface outflow from the perched aquifer occurs to the northeast to a small 

perched water area that is overlain by farmland. About 6 AFY outflows through this area.  

Recuding groundwater levels by 1.4 would reduce the out flow to 5.4 AFY.  The effects of 

reducing the outflow of water to this area would not be considered significant and again 

would be beneficial to growers. 

The baseline subsurface outflow from the perched aquifer towards the east and the main 

Kern County groundwater basin was estimated to average about 4 AFY. The subsurface 

inflow to the main Kern County groundwater basin is similar to that at the Project 

boundary as most of inflow is from the Project area. Reduction of groundwater levels by 

1.4 feet in the perched aquifer would result in about 0.2 AFY or a 5 percent reduction of 

subsurface inflow from the perched aquifer to the Kern County groundwater basin and the 

SWSD. However, SWSD performed in-lieu recharge operations in 2011 of 338,000 AF 

and 146,000 AF in 2013 and therefore the reduction of 0.2 AFY is a small percentage of 

the total available recharge. 

The main aquifer beneath the Project area contains over 400 feet of saturated sediments. 

The decline in water levels in this aquifer would be about 4 feet below baseline conditions 

and would only be a change of less than 1 percent.  

Subsurface outflow in the main aquifer to the east towards the main Kern County 

groundwater basin and SWSD was projected to average about 3,400 AFY under baseline 

conditions. With the decline in groundwater levels by about 4 feet, the outflow would 
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decrease about 34 AFY. This represents a 1 percent decrease in outflow. SWSD performed 

in-lieu recharge operations in 2011 of 338,000 AF and 146,000 AF in 2013 and therefore 

the reduction of 34 AFY is less than significant. 

The most notable change will be the changes in water quality in the perched aquifer which 

supplies some water to the Tulare Lake and main Kern County groundwater basins. The 

salinity is forecasted to increase from about 1,700 mg/L to about 2,400 mg/L.  

The increase in salinity in the main aquifer with the cumulative effects will be about 150 

mg/L greater than baseline conditions. This represents a change of about 4 percent over the 

long-term. 

7.7 Impact Evaluation 

The potential effects of the Project and cumulative effects were evaluated against 

significance criteria and mitigation measures are proposed for those potential impacts that 

have potential significant impacts.  Significance criteria from the Environmental Checklist 

Form, Appendix G of the CEQA Guidelines, were used to evaluate the significance of the 

potential impacts to groundwater. 

Significance criteria relevant to potential groundwater impacts used were:  

Will the project: 

a) Violate any water quality standards or waste discharge requirements? 

b) Substantially deplete groundwater supplies or interfere substantially with groundwater 

recharge such that there would be a net deficit in aquifer volume or a lowering of the local 

groundwater table level (e.g., the production rate of pre-existing nearby wells would drop 

to a level which would not support existing land uses or planned uses for which permits 

have been granted)? 

f) Will the project substantially degrade water quality? 

Potential Groundwater Quantity Impacts: The project will lower the local groundwater 

levels. Shallow perched groundwater with elevated salinity has adversely impacted plant 

growth and crop yields in affected areas of the District.  Lowering the water level in the 

perched aquifer is one of the goals of the project, because the perched aquifer has poor 

water quality which has a detrimental effect on agricultural production. The water balance 

described in this report shows that the Project with cumulative impact may potentially 

lower the perched aquifer by 1.4 feet below baseline conditions. This impact will not harm 

existing land uses and is not a significant impact requiring mitigation. 

The project will also lower the local groundwater table of the main aquifer. This is not 

anticipated to reduce the production rate of nearby wells or cause the aquifer to fail to 
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support existing planned uses. BVWSD will continue to monitor groundwater levels in the 

main aquifer to confirm that no significant impact is occurring. 

There will be a very slight decrease in water flow off-site, feeding other aquifers 

downstream (Table 13).  This change will not result in reduced production rate of wells or 

cause the downstream aquifers to fail to support existing planned uses and is therefore less 

than significant. 

Potential Groundwater Quality Impacts: The project will increase salinity in the 

perched and unconfined aquifers and may substantially degrade water quality. Therefore, 

this impact is potentially significant. However, water quality in the perched aquifer is 

already poor. The proposed Project with cumulative effects will result in a decline in the 

water level in the perched aquifer, resulting in less impact to agriculture and other users 

from the high-saline water.  

The TDS in the main aquifer already limits the direct use of the groundwater on most 

crops. The proposed project with cumulative effects will increase salinity by a small 

percentage over baseline conditions (Table 13). However the impact is long-term and is 

considered potentially significant. 
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Table 13  Impact Assessment Summary 

Impact Change from baseline  Percent change Level of significance 

 With Project Cumulative with 
Project 

With Project Cumulative with 
Project 

 

Decline groundwater level in 
perched aquifer (in 
comparison to baseline) 

0 Feet 1.4 Feet 0 6% No impact, decline in 
groundwater levels in 
cumulative scenario is 
considered beneficial 

Decline in groundwater level 
in main aquifer (in comparison 
to baseline) 

2.3 Feet 3.6 Feet 0.6% <1% Less than significant 

Decline in subsurface outflow 
from perched aquifer to 
Tulare Lake groundwater 
basin 

0 AFY 0.6 AFY 0% 6% Less than significant. Total was 
supply in Tulare Lake 
groundwater subbasin is 
12,100,000 AF 

Decline in subsurface outflow 
from perched aquifer to 
northeast 

0 0.6 AFY 0% 10% Less than significant. Land 
overlain by farmland, so 
decline in water level is 
beneficial to agricultural 
production 

Subsurface outflow from 
perched aquifer to main Kern 
County groundwater basin 

0 AFY 0.2 AFY 0% of outflow to 
from perched 
aquifer, but a tiny 
fraction of total 

5% of outflow 
from perched 
aquifer, but a tiny 
fraction of total 

Less than significant. Total 
recharge in SWSD ranges from 
146,000 AFY to 338,000 AFY 
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Impact Change from baseline  Percent change Level of significance 

 With Project Cumulative with 
Project 

With Project Cumulative with 
Project 

 

and SWSD recharge recharge 

Decline in subsurface outflow 
from main aquifer to main 
Kern County groundwater 
basin and SWSD 

20 AFY 34 AFY <1% 1% Less than significant 

Increase in TDS in perched 
aquifer (compared to 
baseline) 

1,745 mg/L 700 mg/L 192% 133% Potentially significant  

Increase in TDS in main 
aquifer 

170 mg/L 155 mg/L 4% 4% Potentially significant. Change 
in TDS is small, but long term  
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7.8 Mitigation Program 

In order to address potentially significant impacts, BVWSD will adopt a mitigation 

program to lower impacts to a level of non-significance.  

Mitigation Measure GW -1:  construct a new set of nested or clustered monitoring wells, 

with screens placed opposite the perched, shallow and deep aquifers to confirm the 

changes in water quality and water levels these different aquifers.   

Mitigation Measure GW -2: If monitoring of the main aquifer (as described in Mitigation 

Measure GW-1) detects that the water level is declining to a degree that potential impacts 

to water users may occur, then water conserved by construction of the Northern Area 

Project will be used to periodically provide additional groundwater recharge to the main 

aquifer. This recharge will be conducted where the A-clay is not present, as necessary to 

compensate for the loss of groundwater recharge from the perched aquifer. (Note: this 

impact is not anticipated based on the analysis in this report, but this mitigation measure is 

incorporated to address an unexpected outcome.) 

Mitigation Measure GW-3:  The Brackish Groundwater Remediation Project (BGRP) 

will be implemented to lower water levels in the perched aquifer and control salinity in 

both the perched and main aquifer.  

The BGRP is designed to remediate brackish groundwater within the BSA by recovering 

groundwater from two aquifer zones. In the northern Buttonwillow Service Area, the 

BGRP consists of construction and operating strategically-located shallow and medium 

depth brackish groundwater recovery wells and collection and conveyance pipelines. The 

project will pump low quality water from the aquifer and blend it with higher quality water 

delivered to the Project area through the Northern Area Pipeline, making this water 

available for agricultural uses. The BGRP will lower and control the salinity in the perched 

aquifer and the main aquifer. 

7.9 Impacts After Implementation of Mitigation Program 

The potentially significant impact to water quality will be lowered to a level of less than 

significant with the implementation of the mitigation program, specifically mitigation 

measure  GW-1 (monitoring of water levels and water quality) and GW-3 (implementation 

of the Brackish Groundwater Remediation Program). 
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Appendix B 

Water And Salt Budgets 
 
  



Normal Wet Dry Normal Wet Dry 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Year Type Year Type Year Type Year Type Year Type Year Type

2008 2011 2013 2008 2011 2013 2008 2008 2011 2013 2011 2008 2008 2011 2013 2008 2013 2011 2011

 (AFY)  (AFY)  (AFY)  (AFY)  (AFY)  (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY)

Perched Aquifer

Inflow:

Sub Inflow From West 62                62                62                62                62                62                62                62                62                62                62                62                62                62                62                62                62                62                62                

Sub Inflow from South 2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  2                  

District Spreading Ponds -              -              -              -              7,714          -              -              -              7,714          -              7,714          -              -              7,714          -              -              -              7,714          7,714          

District Canal Seepage 13,414        23,536        7,010          -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              

Main Drain Canal Seepage 3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          3,105          

Deep Percolation from Applied Water 1,544          1,731          1,447          1,544          1,731          1,447          1,544          1,544          1,731          1,447          1,731          1,544          1,544          1,731          1,447          1,544          1,447          1,731          1,731          

Deep Percolation Precipitation 1,117          1,009          344             1,117          1,009          344             1,117          1,117          1,009          344             1,009          1,117          1,117          1,009          344             1,117          344             1,009          1,009          

SEP Net Change to Budget -              -              -              290             290             290             290             290             290             290             290             290             290             290             290             290             290             290             290             

SubTotal 19,243        29,445        11,968        6,119          13,912        5,249          6,119          6,119          13,912        5,249          13,912        6,119          6,119          13,912        5,249          6,119          5,249          13,912        13,912        

Outflow:

Evaporation 2,880          2,880          -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              

Groundwater Pumping -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              

Surface Discharge/Reuse (Main Drain Canal) 9,293          12,410        5,126          -              -              -              -              -              -              -              -              -              -              -              -              -              

Sub Outflow to N (toward Tulare Lake) 8                  12                7                  8                  12                7                  8                  8                  12                7                  12                8                  8                  12                7                  8                  7                  12                12                

Sub Outflow to NE (toward Tulare Lake) 6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  6                  

Sub Outflow to E (toward Goose Lake) 4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  4                  

Leakance to Unconfined Aquifer 9,000          9,000          9,000          9,000          9,000          9,000          8,322          7,799          9,155          8,271          9,545          8,792          8,212          9,524          8,609          8,097          7,508          9,009          10,195        

SubTotal 21,191        24,312        14,144        9,018          9,023          9,018          8,340          7,817          9,178          8,289          9,568          8,811          8,230          9,547          8,627          8,115          7,526          9,032          10,218        

Perched Water Balance (1,948)         5,132          (2,175)         (2,899)         4,889          (3,769)         (2,221)         (1,698)         4,734          (3,040)         4,344          (2,692)         (2,111)         4,365          (3,378)         (1,996)         (2,277)         4,880          3,694          

Main Aquifer - Combined Shallow and Deep

Inflow:

Sub Inflow From West and North 7,604          7,604          9,105          7,604          7,604          9,105          7,604          7,604          7,604          9,105          7,604          7,604          7,604          7,604          9,105          7,604          9,105          7,604          7,604          

Leakance from Perched Water 9,000          9,000          9,000          9,000          9,000          9,000          8,322          7,799          9,155          8,271          9,545          8,792          8,212          9,524          8,609          8,097          7,508          9,009          10,195        

SEP Net Change to Budget -              -              -              290             290             290             290             290             290             290             290             290             290             290             290             290             290             290             290             

SubTotal 16,604        16,604        18,105        16,894        16,894        18,395        16,216        15,693        17,049        17,667        17,439        16,686        16,105        17,418        18,005        15,991        16,903        16,903        18,089        

Outflow:

Sub Outflow to N (toward Tulare Lake) -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              -              

Sub Outflow to E (toward SemiTropic) 3,582          3,582          2,763          3,582          3,582          2,763          3,582          3,582          3,582          2,763          3,582          3,582          3,582          3,582          2,763          3,582          2,763          3,582          3,582          

Sub Outflow to South 3,940          3,940          16,805        3,940          3,940          16,805        3,940          3,940          3,940          16,805        3,940          3,940          3,940          3,940          16,805        3,940          16,805        3,940          3,940          

Groundwater Pumping 8,796          7,795          11,907        8,796          7,795          11,907        8,796          8,796          7,795          11,907        7,795          8,796          8,796          7,795          11,907        8,796          11,907        7,795          7,795          

Leakance through E-clay 529             529             529             529             529             529             529             529             529             529             529             529             529             529             529             529             529             529             529             

SubTotal 16,847        15,847        32,004        16,847        15,847        32,004        16,847        16,847        15,847        32,004        15,847        16,847        16,847        15,847        32,004        16,847        32,004        15,847        15,847        

Unconfined Aquifer Balance (243)            757             (13,899)       47                1,047          (13,609)       (631)            (1,154)         1,203          (14,337)       1,592          (160)            (741)            1,572          (13,999)       (856)            (15,100)       1,056          2,242          

Overall Balance (Inflow - Outflow) (2,191)         5,890          (16,074)       (2,852)         5,936          (17,378)       (2,852)         (2,852)         5,936          (17,378)       5,936          (2,852)         (2,852)         5,936          (17,378)       (2,852)         (17,378)       5,936          5,936          

Table B-1 Updated NAP and SEP Water Balance and Forecast

Type of Historic Year

Simulated Year

Project Water ForecastProject Water Balance
Baseline With Project

Flow



Normal Wet Dry Normal Wet Dry 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Year Type Year Type Year Type Year Type Year Type Year Type

2008 2011 2013 2008 2011 2013 2008 2008 2011 2013 2011 2008 2008 2011 2013 2008 2013 2011 2008

Flow  (Tons/Yr)  (Tons/Yr)  (Tons/Yr)  TDS (mg/L)  TDS (mg/L)  TDS (mg/L) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr)

Perched Aquifer 2008 2008 2011 2013 2011 2008 2008 2011 2013 2008 2013 2011 2008

Inflow:

Sub Inflow From West 414                 414             414               4,915             4,915            4,915             414                414                414                414                414                414                414                414                414                414                414                414                414                

Sub Inflow from South 4                      4                 5                   1,715             2,015            2,315             4                    4                    4                    5                    4                    4                    4                    4                    5                    4                    5                    4                    4                    

District Spreading Ponds -                  -              -                236                228               375                -                 -                 2,390             -                 2,390             -                 -                 2,390             -                 -                 -                 2,390             2,473             

District Canal Seepage 4,301              7,294          3,573            236                228               375                -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Main Drain Canal Seepage 1,935              1,935          4,079            458                458               966                1,935             1,935             1,935             4,079             1,935             1,935             1,935             1,935             4,079             1,935             4,079             1,935             1,935             

Deep Percolation from Applied Water 29,393            32,949        31,473          14,000           14,000          16,000          29,393          29,393          32,949          31,473          32,949          29,393          29,393          32,949          31,473          29,393          31,473          32,949          32,949          

Deep Percolation Precipitation 21,254            19,211        7,474            14,000           14,000          16,000          21,254          21,254          19,211          7,474             19,211          21,254          21,254          19,211          7,474             21,254          7,474             19,211          19,211          

SEP Net Change to Budget -                  -              -                236                228               375                93                  93                  90                  148                90                  93                  93                  90                  148                93                  148                90                  93                  

SubTotal 57,301            61,807        47,017         53,093          53,093          56,993          43,592          56,993          53,093          53,093          56,993          43,592          53,093          43,592          56,993          57,078          

Outflow:

Evaporation 7,506              8,223          -                1,917             2,100            2,233             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Groundwater Pumping -                  -              -                1,917             2,100            2,233             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Surface Discharge/Reuse (Main Drain Canal) 24,220            35,433        15,566          1,917             2,100            2,233             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Sub Outflow to N (toward Tulare Lake) 19                   43               27                 1,733             2,600            2,800             19                  19                  43                  27                  43                  19                  19                  43                  27                  19                  27                  43                  29                  

Sub Outflow to NE (toward Tulare Lake) 27                   23               24                 3,068             2,600            2,800             27                  27                  23                  24                  23                  27                  27                  23                  24                  27                  24                  23                  27                  

Sub Outflow to E (toward Goose Lake) 5                      6                 6                   950                1,100            1,100             5                    5                    6                    6                    6                    5                    5                    6                    6                    5                    6                    6                    5                    

Leakance to Unconfined Aquifer 23,456            25,698        27,330          3,500             3,500            3,500             39,603          37,114          43,569          39,363          45,423          41,842          39,078          45,325          40,971          38,531          35,731          42,872          48,517          

SubTotal 55,233            69,427        42,953         39,653          37,165          43,641          39,420          45,495          41,892          39,128          45,398          41,028          38,582          35,788          42,945          48,578          

Perched Water Balance (inflow-outflow) 2,068              (7,620)        4,065            13,439          15,928          13,352          4,172            11,498          11,201          13,964          11,596          2,564            14,511          7,804            14,048          8,500            

Main Aquifer - Combined Shallow and Deep

Inflow:

Sub Inflow From West and North 31,016            31,016        37,141          3,000             3,000            3,000             31,016          31,016          31,016          37,141          31,016          31,016          31,016          31,016          37,141          31,016          37,141          31,016          31,016          

Leakance from Perched Water 23,456            25,698        27,330          3,500             3,500            3,500             39,603          37,114          43,569          39,363          45,423          41,842          39,078          45,325          40,971          38,531          35,731          42,872          48,517          

SEP Net Change to Budget -                  -              -                236                228               375                93                  93                  90                  148                90                  93                  93                  90                  148                93                  148                90                  93                  

SubTotal 54,473            56,714        64,470         70,712          68,224          74,675          76,651          76,529          72,951          70,187          76,432          78,259          69,641          73,019          73,979          79,626          

Outflow:

Sub Outflow to N (toward Tulare Lake) -                  -              -                1,600             1,400            1,400             -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

Sub Outflow to E (toward SemiTropic) 11,202            10,228        9,393            2,300             2,100            2,500             11,202          11,202          10,228          9,393             10,228          11,202          11,202          10,228          9,393             11,202          9,393             10,228          11,202          

Sub Outflow to South 8,035              8,035          34,273          1,500             1,500            1,500             8,035             8,035             8,035             34,273          8,035             8,035             8,035             8,035             34,273          8,035             34,273          8,035             8,035             

Groundwater Pumping 21,526            17,665        29,141          1,800             1,667            1,800             21,526          21,526          17,665          29,141          17,665          21,526          21,526          17,665          29,141          21,526          29,141          17,665          19,079          

Leakance through E-clay -                  -              -                -                 -                -                 

SubTotal 40,764            35,929        72,807         40,764          40,764          35,929          72,807          35,929          40,764          40,764          35,929          72,807          40,764          72,807          35,929          38,316          

Unconfined Aquifer Salt Balance 13,709            20,786        (8,337)          29,948          27,460          38,746          3,844            40,601          32,187          29,424          40,503          5,452            28,877          212                38,050          41,310          

Overall Balance (Inflow - Outflow) 15,777            13,166        (4,272)          43,388          43,388          52,099          8,016            52,099          43,388          43,388          52,099          8,016            43,388          8,016            52,099          49,811          

Table B-2 Updated NAP and SEP Salt Balance and Forecast

Project Salt Balance
Salt Project (Tons/Yr) Salt Project(TDS)

Type of Historic Year

Simulated Year

Project Salt Forecast



Normal Wet Dry Normal Wet Dry 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Year Type Year Type Year Type Year Type Year Type Year Type

2008 2011 2013 2008 2011 2013 2008 2008 2011 2013 2011 2008 2008 2011 2013 2008 2013 2011 2011
Flow  (AFY)  (AFY)  (AFY)  (AFY)  (AFY)  (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY) (AFY)

Perched Aquifer

Inflow:

Sub Inflow From West 62                62                62                62                62                62                62            62            62            62            62            62            62            62            62            62            62            62            62            

Sub Inflow from South 2                  2                  2                  2                  2                  2                  2               2               2               2               2               2               2               2               2               2               2               2               2               

District Spreading Ponds -               -               -               -               7,714          -               -           -           7,714       -           7,714       -           -           7,714       -           -           -           7,714       7,714       

District Canal Seepage 13,414        23,536        7,010          -               -               -               -           -           -           -           -           -           -           -           -           -           -           -           -           

Main Drain Canal Seepage 3,105          3,105          3,105          3,105          3,105          3,105          3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       3,105       

Deep Percolation from Applied Water 1,544          1,731          1,447          1,544          1,731          1,447          1,544       1,544       1,731       1,447       1,731       1,544       1,544       1,731       1,447       1,544       1,447       1,379       1,731       

Deep Percolation Precipitation 1,117          1,009          344              949              858              292              949          949          858          292          858          949          949          858          292          949          292          729          858          

SEP Net Change to Budget -               -               -               290              290              290              290          290          290          290          290          290          290          290          290          290          290          290          290          

SubTotal 19,243        29,445        11,968        5,952          13,761        5,197          5,952       5,952       13,761     5,197       13,761     5,952       5,952       13,761     5,197       5,952       5,197       13,280     13,761     

Outflow:

Evaporation 2,880          2,880          -               -               -               -               -           -           -           -           -           -           -           -           -           -           -           -           -           

Groundwater Pumping -               -               -               -               -               -               -           -           -           -           -           -           -           -           -           -           -           -           -           

Surface Discharge/Reuse (Main Drain Canal) 9,293          12,410        5,126          -           -           -           -           -           -           -           -           -           -           -           -           -           

Sub Outflow to N (toward Tulare Lake) 8                  12                7                  8                  12                7                  8               8               12            7               12            8               8               12            7               8               7               12            12            

Sub Outflow to NE (toward Tulare Lake) 6                  6                  6                  6                  6                  6                  6               6               6               6               6               6               6               6               6               6               6               6               6               

Sub Outflow to E (toward Goose Lake) 4                  4                  4                  4                  4                  4                  4               4               4               4               4               4               4               4               4               4               4               4               4               

Leakance to Unconfined Aquifer 9,000          9,000          9,000          9,000          9,000          9,000          8,322       7,799       9,155       8,271       9,545       8,792       8,212       9,524       8,609       8,097       7,508       9,009       10,195     

SubTotal 21,191        24,312        14,144        9,018          9,023          9,018          8,340       7,817       9,178       8,289       9,568       8,811       8,230       9,547       8,627       8,115       7,526       9,032       10,218     

Perched Water Balance (1,948)         5,132          (2,175)         (3,067)         4,738          (3,820)         (2,389)     (1,866)     4,583       (3,092)     4,193       (2,859)     (2,278)     4,213       (3,430)     (2,164)     (2,329)     4,248       3,543       

Main Aquifer - Combined Shallow and Deep

Inflow:

Sub Inflow From West and North 7,604          7,604          9,105          7,604          7,604          9,105          7,604       7,604       7,604       9,105       7,604       7,604       7,604       7,604       9,105       7,604       9,105       7,604       7,604       

Leakance from Perched Water 9,000          9,000          9,000          9,000          9,000          9,000          8,322       7,799       9,155       8,271       9,545       8,792       8,212       9,524       8,609       8,097       7,508       9,009       10,195     

SEP Net Change to Budget -               -               -               290              290              290              290          290          290          290          290          290          290          290          290          290          290          290          290          

EEP Net Change to Budget -               -               -               930              930              930              930          930          930          930          930          930          930          930          930          930          930          930          930          

SubTotal 16,604        16,604        18,105        17,824        17,824        19,325        17,146     16,623     17,979     18,597     18,369     17,616     17,035     18,348     18,935     16,921     17,833     17,833     19,019     

Outflow:

Sub Outflow to N (toward Tulare Lake) -               -               -               -               -               -               -           -           -           -           -           -           -           -           -           -           -           -           -           

Sub Outflow to E (toward SemiTropic) 3,582          3,582          2,763          3,582          3,582          2,763          3,582       3,582       3,582       2,763       3,582       3,582       3,582       3,582       2,763       3,582       2,763       3,582       3,582       

Sub Outflow to South 3,940          3,940          16,805        3,940          3,940          16,805        3,940       3,940       3,940       16,805     3,940       3,940       3,940       3,940       16,805     3,940       16,805     3,940       3,940       

Groundwater Pumping 8,796          7,795          11,907        8,796          7,795          11,907        8,796       8,796       7,795       11,907     7,795       8,796       8,796       7,795       11,907     8,796       11,907     7,795       7,795       

Leakance through E-clay 529              529              529              529              529              529              529          529          529          529          529          529          529          529          529          529          529          529          529          

SubTotal 16,847        15,847        32,004        16,847        15,847        32,004        16,847     16,847     15,847     32,004     15,847     16,847     16,847     15,847     32,004     16,847     32,004     15,847     15,847     

Unconfined Aquifer Balance (243)            757              (13,899)       977              1,977          (12,679)       299          (224)         2,133       (13,407)   2,522       770          189          2,502       (13,069)   74            (14,170)   1,986       3,172       

Overall Balance (Inflow - Outflow) (2,191)         5,890          (16,074)       (2,090)         6,715          (16,499)       (2,090)     (2,090)     6,715       (16,499)   6,715       (2,090)     (2,090)     6,715       (16,499)   (2,090)     (16,499)   6,234       6,715       

Table B-3 Updated Cumulative with NAP and SEP Water Balance and Forecast

Cumulative with Project Water Balance
Baseline With Project

Type of Historic Year

Simulated Year

Cumulative with Project Water Forecast



Normal Wet Dry 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Year Type Year Type Year Type

2008 2011 2013 2008 2008 2011 2013 2011 2008 2008 2011 2013 2008 2013 2011 2011

Flow  TDS (mg/L)  TDS (mg/L)  TDS (mg/L) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr)

Perched Aquifer

Inflow:

Sub Inflow From West 4,915              4,915                4,915                   414                 414                 414                 414                 414                 414                 414                 414                 414                 414                 414                 414                 414                 

Sub Inflow from South 1,715              2,015                2,315                   4                     4                     4                     5                     4                     4                     4                     4                     5                     4                     5                     4                     4                     

District Spreading Ponds 236                 228                   375                      -                  -                  2,390             -                  2,390             -                  -                  2,390             -                  -                  -                  2,390             2,390             

District Canal Seepage 236                 228                   375                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

Main Drain Canal Seepage 458                 458                   966                      1,935             1,935             1,935             4,079             1,935             1,935             1,935             1,935             4,079             1,935             4,079             1,935             1,935             

Deep Percolation from Applied Water 14,000           14,000              16,000                29,393           29,393           32,949           31,473           32,949           29,393           29,393           32,949           31,473           29,393           31,473           26,242           32,949           

Deep Percolation Precipitation 14,000           14,000              16,000                18,066           18,066           16,329           6,353             16,329           18,066           18,066           16,329           6,353             18,066           6,353             13,880           16,329           

SEP Net Change to Budget 236                 228                   375                      93                   93                   90                   148                 90                   93                   93                   90                   148                 93                   148                 90                   90                   

SubTotal 49,812           49,812           54,022           42,323           54,022           49,812           49,812           54,022           42,323           49,812           42,323           44,866           54,022           

Outflow: -                  -                    -                       

Evaporation 1,917              2,100                2,233                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

Groundwater Pumping 1,917              2,100                2,233                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

Surface Discharge/Reuse (Main Drain Canal) 1,917              2,100                2,233                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

Sub Outflow to N (toward Tulare Lake) 1,733              2,600                2,800                   19                   19                   43                   27                   43                   19                   19                   43                   27                   19                   27                   43                   43                   

Sub Outflow to NE (toward Tulare Lake) 3,068              2,600                2,800                   27                   27                   23                   24                   23                   27                   27                   23                   24                   27                   24                   23                   23                   

Sub Outflow to E (toward Goose Lake) 950                 1,100                1,100                   5                     5                     6                     6                     6                     5                     5                     6                     6                     5                     6                     6                     6                     

Leakance to Unconfined Aquifer 3,500              3,500                3,500                   39,603           37,114           43,569           39,363           45,423           41,842           39,078           45,325           40,971           38,531           35,731           42,872           48,517           

SubTotal 39,653           37,165           43,641           39,420           45,495           41,892           39,128           45,398           41,028           38,582           35,788           42,945           48,589           

Perched Salt Balance (outflow-inflow) 10,158           12,647           10,381           2,903             8,526             7,920             10,683           8,624             1,295             11,230           6,535             1,921             5,433             

Main Aquifer - Combined Shallow and Deep

Inflow:

Sub Inflow From West and North 3,000              3,000                3,000                   31,016           31,016           31,016           37,141           31,016           31,016           31,016           31,016           37,141           31,016           37,141           31,016           31,016           

Leakance from Perched Water 3,500              3,500                3,500                   39,603           37,114           43,569           39,363           45,423           41,842           39,078           45,325           40,971           38,531           35,731           42,872           48,517           

SEP Net Change to Budget 236                 228                   375                      93                   93                   90                   148                 90                   93                   93                   90                   148                 93                   148                 90                   90                   

EEP Net Change to Budget 236                 228                   375                      298                 298                 288                 474                 288                 298                 298                 288                 474                 298                 474                 288                 288                 

SubTotal 70,619           68,131           74,585           76,503           76,440           72,858           70,094           76,342           78,111           69,548           72,871           73,889           79,533           

Outflow:

Sub Outflow to N (toward Tulare Lake) 1,600              1,400                1,400                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

Sub Outflow to E (toward SemiTropic) 2,300              2,100                2,500                   11,202           11,202           10,228           9,393             10,228           11,202           11,202           10,228           9,393             11,202           9,393             10,228           10,228           

Sub Outflow to South 1,500              1,500                1,500                   8,035             8,035             8,035             34,273           8,035             8,035             8,035             8,035             34,273           8,035             34,273           8,035             8,035             

Groundwater Pumping 1,800              1,667                1,800                   21,526           21,526           17,665           29,141           17,665           21,526           21,526           17,665           29,141           21,526           29,141           17,665           17,665           

Leakance through E-clay -                  -                    -                       

SubTotal 40,764           40,764           35,929           72,807           35,929           40,764           40,764           35,929           72,807           40,764           72,807           35,929           35,929           

Unconfined Aquifer Salt Balance 29,855           27,367           38,656           3,696             40,511           32,094           29,331           40,413           5,305             28,784           64                   37,960           43,605           

Overall Balance (Inflow - Outflow) 40,014           40,014           49,037           6,599             49,037           40,014           40,014           49,037           6,599             40,014           6,599             39,881           49,037           

Table B-4 Cumulative with NAP and SEP Salt Balance and Forecast

Type of Historic Year

Simulated Year

Cumulative with Project Salt ForecastCumulative with Project Salt Balance
Salt Cumulative Project (TDS)
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Section E. Mitigation Measures 
 

In order to reduce potential impacts to a less than significant level, the following mitigation 
measures will be implemented: 

Air Quality 

AQ-1: The BVWSD will develop a Dust Control Plan as prescribed and approved by the San 
Joaquin Valley Air Pollution Control Board to minimize and control fugitive dust during 
construction. 

Biological 

BIO 1 - An Environmental Awareness Program will be presented to all personnel working in the 
field on the proposed Project site. The program will consist of a brief presentation in which 
biologists knowledgeable of endangered species biology and legislative protection explain 
endangered species concerns. The program will include a discussion of special status plants and 
sensitive wildlife species. Species biology, habitat needs, status under the Endangered Species 
Act, and measures being incorporated for the protection of these species and their habitats will 
also be discussed. 

BIO 2 –A final biological pre-construction survey of the proposed Project sites will be conducted 
by a qualified biologist no more than 14 days prior to starting Project activities.  If no work 
occurs within 14 days of surveys, additional surveys may be required so they remain current. 

a. If no special-status species are identified within the Project sites, and conditions have not 
changed, then construction activities may proceed. 

b. If special-status species or habitat features (i.e., dens, nests, etc.) are observed during pre-
construction surveys, the CDFW and/or USFWS will be notified for further guidance, as 
additional surveys may be required and other avoidance and mitigation measures may 
apply.  

BIO 3- Project-related traffic will observe a 20 mph speed limit in the Project sites, except on 
County roads and State and federal highways, to avoid impacts to special-status wildlife. 

BIO 4- Project activities will be scheduled to avoid evening hours to minimize potential impacts 
to special-status wildlife species that are active during the night. 

BIO 5- Hazardous materials, fuels, lubricants, and solvents that spill accidentally during Project-
related activities will be cleaned up and removed from the Project sites as soon as possible 
according to applicable federal, State and local regulations. 
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BIO 6- All food-related trash items such as wrappers, cans, bottles or food scraps generated 
during Project activities will be disposed of only in closed containers and regularly removed 
from the proposed Project sites.  No deliberate feeding of wildlife will be allowed. 

BIO 7 - To prevent harassment or mortality of wildlife species via predation, or destruction of 
their dens or nests, no domestic pets will be permitted on the Project sites. 

BIO 8 - To prevent entrapment of animals during construction, all excavated steep-walled holes 
or trenches less than five (5) feet in depth will be covered at the close of each working day with 
plywood or similar material.  For trenches that cannot be closed daily, one or more escape ramps 
constructed of earthen fill or wooden planks no less than 10 inches in width will be installed and 
secured to the top for stability.  Ramps will be located at no greater than 1,000-foot intervals (for 
pipeline trenches) and at no less than 45-degree angles.  All excavations and trenches will be 
inspected at the beginning and end of each day (including non-work days). 

BIO 9 -Immediately before holes or trenches are filled they will be thoroughly inspected for 
trapped animals.  Any animals discovered that do not escape on their own immediately will be 
removed from the trench or hole by a qualified biologist and allowed to escape unimpeded.  All 
discoveries of special-status animals in excavations or trenches will be reported to the CDFW 
and/or USFWS within 24 hours of the discovery. 

BIO 10 - All pipes, culverts, or similar structures stored at the proposed Project sites overnight 
having a diameter of four (4) inches or greater will be inspected thoroughly for wildlife species 
before being buried, capped, or otherwise used or moved in any way.  Pipes laid in trenches 
overnight will be capped.  If during Project implementation a wildlife species is discovered 
inside a pipe, that section of pipe will not be moved or, if necessary, moved only once to remove 
it from the path of Project activity, until the wildlife species has escaped. 

BIO 11 -The District will implement the following measures (11-13) adapted from the USFWS 
Standardized Recommendations For Protection of the Endangered San Joaquin Kit Fox Prior to 
or During Ground Disturbance (USFWS 2011) to protect San Joaquin kit fox: 

a. If dens are identified during pre-construction surveys that may be used by San Joaquin kit 
fox, protective exclusion zones will be established prior to Project activities.  
Construction and other Project related activities should avoid den(s) that could be used by 
San Joaquin kit fox. 

b. If a natal/pupping den is discovered during biological pre-construction surveys within the 
Project sites or within 200 feet of the Project boundaries, the CDFW and USFWS will be 
notified.  Natal/pupping dens may not be destroyed while occupied, and a take 
authorization/permit is required to destroy these dens even after they are vacated.   

c. To ensure protection of known dens, exclusion zones should be established 100 feet from 
the den entrance(s) with fencing that does not prevent access to the den by kit foxes.  
Acceptable fencing includes untreated wood particle-board, silt fencing, or orange 
construction fencing, installed with 1-foot gaps for every 10 feet of fencing. 
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d. For potential and/or atypical dens, placement of 4-5 flagged stakes 50 feet from the den 
entrance(s) will suffice to identify the den location; fencing will not be required, but the 
exclusion zone must be observed. 

e. Exclusion zones around kit fox dens will be maintained until all construction related 
disturbances have been completed.  At that time all fencing will be removed to avoid 
attracting subsequent attention to the dens. 

f. Only essential vehicle operation on existing roads and foot traffic should be permitted in 
exclusion zones.  Otherwise, all construction, vehicle operation, material storage, or any 
type of surface-disturbing activity should be prohibited or greatly restricted within the 
exclusion zones. 

BIO 12- Destruction of any known or natal/pupping San Joaquin kit fox den requires take 
authorization/permit from the CDFW and USFWS.   

BIO 13- If potential dens are observed in construction areas and avoidance is not feasible or 
exclusion zones cannot be maintained, potential dens will be monitored for three (3) consecutive 
days prior to Project activities.  Dens will be monitored with tracking medium or an infra-red 
camera beam to determine the current use.  If no kit fox activity is observed during this period, 
the den(s) should be destroyed immediately to preclude subsequent use. 

a. If kit fox activity is observed at the den(s) during this period, the den(s) should be 
monitored for at least five (5) consecutive nights from the time of the observation to 
allow any resident animal to move to another den during its normal activity.  Only when 
the den(s) are determined unoccupied may the den(s) be excavated. 

b. Destruction of the den(s) should be accomplished by careful excavation until it is certain 
that no kit foxes are inside.  The den(s) should be fully excavated, filled with dirt and 
compacted to ensure that kit foxes cannot reenter to use the den during the construction 
period.  If at any point during excavation, a kit fox is discovered inside the den, the 
excavation activity will cease immediately and monitoring the den as described above 
should resume.  Destruction of the den may be completed when in the judgment of the 
biologist, the animal has escaped, without further disturbance, from the partially 
destroyed den.  

c. If any kit fox den is considered to be a potential den, but is later determined during 
monitoring or destruction to be currently, or previously used by kit fox (e.g., if kit fox 
sign is found inside), then all construction activities will cease and the USFWS will be 
notified immediately. 

BIO 13- The District should designate a Project representative as the contact for any employee or 
contractor who finds a dead, injured, or entrapped special-status wildlife species.  If any special-
status species or migratory birds are found dead, injured, or entrapped in the Project site, the 
CDFW and/or USFWS will be notified within 24 hours.   

BIO 14- If ground disturbing activities are planned to occur during the breeding season of 
migratory bird or raptor species (February through mid-September), surveys for nesting birds 
will be conducted in the Project sites and areas that support potential nesting habitat (i.e. trees).  
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Pre-construction surveys for nesting birds will be conducted by a qualified biologist no more 
than 10 days prior to the start of Project activities.  If Project activities do not commence within 
10 days of nesting bird surveys, additional surveys may be required to remain current. 

a. If no active nest(s) are found in the Project sites or buffer areas, then Project activities 
may proceed and no further mitigation measures will be required. 

b. If active nest(s) of migratory birds and non-listed raptors are found, then exclusion zones 
will be established a minimum of 250-feet around a nest.  Project activities will avoid 
disturbance within the exclusion zone during the nesting season. 

BIO 15- If ground disturbing activities are planned to occur outside the breeding or nesting 
season of Swainson’s hawk (late July through March), no additional surveys for Swainson’s 
hawk are required and Project activities may proceed. 

BIO 16- If ground disturbing activities are planned to occur during the breeding or nesting 
season of Swainson’s hawk (April through mid-July) additional surveys to detect nest(s) are 
recommended.  To meet the minimum level of protection for Swainson’s hawk, surveys to 
identify birds and active nest sites should be completed by a qualified biologist for at least two 
(2) survey periods prior to Project implementation.   

a. Three (3) surveys are recommended during each survey period: the arrival/nest building 
period (April 1 through April 30), the egg laying/incubation period (May 1 through May 
30), and the fledgling period (June 1 to July 15).   

b. If surveys locate a nest site within 0.5 miles of the Project, a Swainson’s hawk 
Monitoring and Mitigation Plan will be prepared by a qualified biologist in consultation 
with the CDFW.   

c. During the nesting season, ensure no disturbance or other Project related activities that 
may cause nest abandonment or forced fledging to occur within 0.5 miles of an active 
nest between March 1 and September 15.  Buffer zones may be adjusted in consultation 
with the CDFW. 

BIO 17- The following measures included in the CDFW’s Staff Report on Burrowing Owl 
Mitigation (CDFG 2012) will be implemented by the District for the proposed Project: 

a. Pre-construction (take avoidance) surveys will be completed by a qualified biologist no 
less than 14 days prior to ground disturbing activities to detect the presence of burrowing 
owls in the Project sites.  

b. If burrowing owl presence is detected during pre-construction nesting surveys, the owls 
will be monitored to determine use in the Project sites.  If burrowing owl(s) or active 
burrows are identified in the Project area, the CDFW and USFWS will be consulted for 
further guidance. 

c. If no burrowing owls are detected during pre-construction (take avoidance) surveys, then 
Project activities may proceed. 

d. Avoid impacting burrows occupied during the non-breeding season (by migratory or non-
migratory resident burrowing owls).  
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e. Avoid disturbing occupied burrows during the burrowing owl nesting season (February 1 
through August 31). 

Recommended setback distances and restricted activity dates for burrowing owl nesting sites 
based on the level of disturbance are as follows: 

Time of Year 
Level of Disturbance 

Low Medium High 

April 1 – Aug 15 200 meters 500 meters 500 meters 

Aug 16 – Oct 15 200 meters 200 meters 500 meters 

Oct 16 – Mar 31 50 meters 100 meters 500 meters 
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Section F. List of Preparers 
 

Ginger Gillin – Project Manager. GEI Consultants, Inc. 

Stephanie Breeden – Environmental Scientist and Initial Study Author. GEI Consultants, Inc.  

Robert Booher- R.E.A. – Robert A. Booher and Associates. Biological Assessment.  

David Fairman – Staff Geologist. GEI Consultants, Inc. Groundwater Resources Report 

Jesse Martinez-Staff Archeologist. GEI Consultants, Inc. Cultural Resources Report 
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