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1.0 Introduction 

The 30th Space Wing at Vandenberg Air Force Base (VAFB) (Figure 1) is the Air Force Space 
Command organization responsible for commercial and Department of Defense space and missile 
launch activities on the west coast of the United States.  The Wing supports West Coast launch 
activities for the U.S. Air Force (USAF), Department of Defense, Missile Defense Agency, National 
Aeronautics and Space Administration, foreign nations, and various private industry contractors.  
Satellite launches and ballistic missile testing occurs at VAFB.  Reliable transportation corridors are 
critical to these missions.  San Antonio Road West crosses San Antonio Creek near its intersection with 
Richmond Avenue and serves as an access route into North VAFB.  The San Antonio West Bridge was 
constructed in 1969 and repaired in 1983 to include the installation of riprap and gabions under the 
bridge (Appendix A and B).   

The 30th Space Wing, Installation Management Flight (30 CES/CEI), has prepared this Biological 
Assessment (BA), per Section 7 of the Endangered Species Act (ESA) (16 USC § 1536(c)) and its 
implementing regulations (50 CFR Part 402), to evaluate the potential effects of the Proposed Action on 
ESA-listed species.  The Proposed Action consists of repairing gabions, removing vegetation and 
applying herbicides in the San Antonio Creek channel and its hydrologic floodplain, and installing a 
berm in an adjacent agricultural field to curb bank erosion (see Section 2.0).  These maintenance 
activities would ensure that creek flow, under normal and flood conditions, does not undermine the 
stability of the bridge.   

Based on the content of this BA, the USAF has determined that formal consultation under the ESA is 
required because the project may affect and is likely to adversely affect the following ESA-listed 
species: California red-legged frog, unarmored threespine stickleback, and tidewater goby.   

 
 Source: Google Earth (May 4, 2015)  

Figure 1 – Regional Location of Action Area 
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2.0 Description of the Proposed Action  

The Proposed Action involves maintenance activities at the San Antonio Road West Bridge (see 
Figure 2-3).  This area includes some pre-disturbed areas, depicted on Photos 1-12 below 
(dated July 28, 2015).  Specific aspects of the Proposed Action are as follows: 

 San Antonio Creek Diversion.  The USAF would develop a plan to divert the flow of San 
Antonio Creek to facilitate the inspection, repair and/or replacement of the gabions.  Creek 
diversion may affect a 0.03-mile (175-foot) stretch of San Antonio Creek.  The USAF 
anticipates diverting the creek to the bay opposite from construction activities in the Main 
Construction Area.  The specific details of the plan would be determined during the 
National Environmental Policy Act (NEPA) process.  It is likely that the USAF will design a 
plan based on the San Antonio Creek Restoration Project and/or the 13th Street Bridge 
Replacement Project (Appendix C), but modified to the conditions at the Main Construction 
Area, a smaller scope of work, and incorporating lessons learned from past projects.   

 Repair/Replacement of Gabion Mattresses and Baskets.  The USAF would inspect and 
replace/repair gabions in the San Antonio Creek and its hydrologic floodplain.  Not all 
gabions were visible in the 2012 inspection due to sediment build-up (Appendix B).      

 Sediment Removal.  The USAF would remove sediment from an approximate 0.1-acre 
area under the bridge deck to facilitate the inspection and/or replacement and repair of 
gabions.  The gabions where originally installed 3 feet below ground surface (Appendix 
A, Sheet 1), but depth of gabions is not presently known and likely varies throughout 
the Main Construction Area since some gabions are presently visible.   

 Replacement.  After sediment removal, the USAF would inspect and replace any failed 
or excessively worn wire fabric.  The replacement of wire fabric should be of the same 
or better quality as the original and be galvanized to slow soil-water-metal interaction 
that wears the wire fabric. 

 Repair.  Repair will consist of adding additional rock-fill and securely attaching wire 
fabric over the damaged sections.  Fastening methods would follow Caltrans Standard 
Plans D100A and D100B (Appendix D).  

 Vegetation Removal and Herbicide Treatment.  The USAF would first perform 
mechanical/manual removal of vegetation followed by the application of herbicides to 
prevent regrowth, as listed below.  Vegetation could undermine the erosion control 
structures by growing into the gabions and breaking them open in addition to placing 
stress on the bridge structure from the resulting ponding/pooling water (Appendix B).  

 Manual or mechanical removal of riparian vegetation would occur within an 
approximate 0.3-acre area under the bridge, extending outward approximately 60 and 
80-feet to the northeast and southwest of the creek, respectively, and up to 16 to 18 
feet in width (see Figure 4 and Section 3.1).   

 All woody vegetative material with stems greater than or equal to 2 inches in diameter 
will be trimmed to within 3 inches of the ground and/or water surface.  Vegetation less 
than 2 inches will remain. 

 The USAF would then hand apply the herbicide Aquamaster® on the cut stumps, using 
a sponge or other wipe applicator, eliminating the need for spraying (see Appendix E). 

Vegetation removal and herbicide treatment would not require the diversion of San 
Antonio Creek.  The USAF would carry out this work in and around San Antonio Creek 
and personnel may need to enter San Antonio Creek.   
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 Bank Erosion Control Measure.  The USAF would construct an earthen berm adjacent to 
the agricultural field depression to retain existing surface water runoff (stormwater) on the 
field, which would in effect redirect flow away from San Antonio Creek (see Figures 5 - 6).  
The berm would be located along the edge of the agricultural field, centered on the 0.3-
acre depression, and approximately 33-feet wide and 4-feet tall (see Figure 7).  The berm 
would include a spillway to ensure structural integrity of the berm in the event of a major 
rain or flood event.  If additional soil is required for construction, the USAF would use soil 
from existing borrow pits on VAFB (see Figure 8).  The USAF has previously consulted 
with the U.S. Fish and Wildlife Service on the use of these borrow pits resulting in a 
biological opinion (Biological Opinion for the Expansion of Four Soil Borrow Pits at 
Vandenberg Air Force Base, Santa Barbara County, California (8-8-10-F-5)), which is 
incorporated by reference into this BA.   

The existing flow direction is responsible for the bank erosion that is occurring near the 
bridge and this measure would reduce existing bank erosion adjacent to the bridge and 
reduce additional pollutants (i.e., suspended solids, heavy metals, and pathogens) from 
entering San Antonio Creek (Appendix B). 

 Staging Areas.  Two staging areas would be required to implement the Proposed Action 
and are located on opposite sides of San Antonio Road West (see Figure 3 and Photos 2-
3).  The southern staging area is approximately 0.4-acre and the northern area is 
approximately 0.12-acre.  These areas would be cleared and grubbed prior to 
implementing the Proposed Action. 

 Maintenance requirements.  After the completion of the Proposed Action, the USAF would 
conduct annual inspections to maintain the erosion protection system in good condition.  It 
is possible that additional vegetation clearing and/or herbicide application will be required 
on an annual basis, depending on the rate of regrowth. 

 Equipment.  The Proposed Action would require the use of a front loader (i.e., bobcat), 
crane, dump truck, soil container/bin, and shovels.  The USAF would use a crane, located 
in one of the staging areas, to place the bobcat and container/bin under the bridge deck, 
within the San Antonio Creek hydrologic floodplain.  The bobcat would loosen and load 
sediment from large patches of sediment under the bridge deck and place it into the 
container.  In addition, personnel with shovels would loosen and remove sediment from 
smaller patches.  The crane would then raise the container, as filled, and transfer the 
sediment to a dump truck waiting in the staging area.  This process will continue until the 
all the sediment covering the gabions is removed and all gabions are exposed. 

 Schedule.  The USAF anticipated that the Proposed Action would take approximately 90 
days, be limited to daytime hours, and commence upon completion of the NEPA process. 

In total, the Proposed Action would affect approximately 1.12 acres with annual maintenance 
affecting some or all of the same areas (Table 1).  Ground disturbing activities would occur in 
the Main Construction Area, staging areas, and near the agricultural depression.   

Table 1 – Proposed Action Acreage 

Proposed Action Areas Acres Square Feet 

Main Construction Area (gabions, vegetation, and a 
portion of San Antonio Creek) 

0.3 13,068 

Staging Area – North 0.12 5,227 
Staging Area – South  0.4 17,424 

Agricultural Depression 0.3 13,068 
Total 1.12 48,787 
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 Source:  VAFB GIS (October 22, 2015). 

Figure 2 – Vicinity Map of the Proposed Action 

 
 Source:  VAFB GIS and 30 CES/CEN (November 5, 2015).  

Figure 3 – Location of the Proposed Action 
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 Source: Appendix B (note: woody vegetation exists in the gabion and channel bottom areas). 

Figure 4 – Proposed Vegetation Removal 

 
 Source: Appendix B. 

Figure 5 – Runoff Flow Direction 
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  Source: USDA NRCS 2005. 

Figure 6 – Typical Berm (for illustrative purposes)

 
 Source: VAFB Engineering Department (November 19, 2015) 

Figure 7 - Tentative Location of Berm 

 
Source: Final EA, Borrow Pits Expansion and Reactivation (2010). 

Figure 8 – Location of Borrow Pits on VAFB 

  



 

Erosion Protection System Maintenance at the San Antonio Road West Bridge, VAFB  Page 7 

 

 
            Photo 1 – Bridge (northwest view)           Photo 2 – Agricultural Field/ 

    Northeast Staging Area 

 
          Photo 3 – Southwest Staging Area       Photo 4 – East Bay of Bridge (upstream view)         

 
       Photo 5 – Upstream Riprap or Gabion                 Photo 6 – Sediment (east bay under bridge) 
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Photo 7 – Gabion Baskets (east bay under bridge)   Photo 8 – West Bay of Bridge (upstream view)                   

  
Photo 9 – Gabion baskets (west bay under bridge)                 Photo 10 – San Antonio Creek 

 (west bay under bridge)      

     
 Photo 11– Upstream Vegetation          Photo 12 – Downstream Vegetation 
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3.0 Action Area 

The Action Area includes: (1) the Main Construction Area (gabions under the bridge and the 
extent of vegetation removal and herbicide application); (2) staging areas; (3) the agricultural 
field depression; and (4) a downstream portion of San Antonio Creek, approximately 400 feet 
from the bridge (Figure 9).  The USAF applied a 400-foot downstream distance, from the Main 
Construction Area, as the limit of potential effects from sedimentation and/or increased turbidity.  
This distance is the farthest downstream sampling point required by the Central Coast Regional 
Water Quality Control Board in a past project at San Antonio Creek.1  Since the USAF would 
hand apply herbicides onto the cut stumps, an expanded Action Area, to account for spray drift, 
is not required.  In total, the Action Area covers approximately 3.88 acres, but the majority of 
this area would not being disturbed under the Proposed Action (Table 2). 

 
 Source:  VAFB GIS (November 5, 2015).  

Figure 9 – Action Area 

Table 2 – Action Area Acreage 

Action Area Acres San Antonio Creek  
(Linear Feet) 

Square 
Feet 

Proposed Action  1.12 172 48,787 
San Antonio Creek (south of Main Construction Area) -  400 - 
San Antonio Creek (north of Main Construction Area) - 25 - 
San Antonio Road West (including portion over creek) 0.3 - 13,068 
Undisturbed/Natural Areas (remainder of Action Area) 2.46 - 107,157 

Total 3.88 597 169,012 

                                                             
1  Tara Wiskowski, 30 CES/CEIEC, Water Program Manager, email message to author, October 7, 2015. 
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3.1 Topography 

The Action Area covers an approximate 0.1-mile (530-foot) stretch of San Antonio Creek.  The 
San Antonio Creek hydrologic floodplain is narrow, approximately 40 feet wide, and bounded by 
steep banks (Figure 10).  As depicted, San Antonio Creek is located between 110 to 114 feet 
above sea level (ASL), with the top of bank located at 128 to 130 feet ASL; a 16 to 18-foot 
differential.  Overall, the Action Area appears incised by San Antonio Creek.   

 
 Source:  VAFB GIS (November 5, 2015).  

Figure 10 – Action Area Topography 

3.2 Waterbodies and Drainages 
The Action Area includes a portion of San Antonio Creek and a drainage (classified as dry), 
which only flows during storms (see light blue drainage feature on Figure 3).  The portion of San 
Antonio Creek under the bridge is shallow and flows under the west side of the bridge (see 
Photos 7 and 9).  The USAF is in the process of mapping floodplains on VAFB; however, for this 
BA, the USAF assumes that the hydrologic floodplain of San Antonio Creek extends to the top 
of the bank.  Storm drains and culverts do not exist within the Action Area. 

3.3 Soils 

The Action Area is comprised of the following soil types: gullied land, Arnold sands and Agueda 
silty clay loam (Figure 11).  As depicted, San Antonio Creek is located within gullied land, but 
VAFB GIS data may depict a past creek configuration because the soil boundaries are offset 
from San Antonio Creek.  The soils in the Action Area have the following characteristics: 

 Agueda silty clay loam: characterized by moderate permeability, slow surface runoff, and 
a low erosion hazard (none to slight).  Absent vegetative cover, soils are susceptible to 
wind erosion and easily gullied by surface water runoff. 

 Arnold sands: characterized by rapid permeability, rapid surface runoff, and a high 
erosion hazard (soil is easily gullied). 

 Gullied land: characterized by deep gullies, some areas actively eroding, and areas with 
nearly vertical banks.   

  (USDA NRCS 1972).   
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 Source:  VAFB GIS (November 4, 2015). 

Figure 11 – Action Area Soils 

3.4 Vegetation Types 

The Action Area is comprised of the following vegetation types: central coast arroyo willow 
riparian forest and scrub, central coastal scrub, non-native grasses and forbs, and agriculture 
(Figure 12).  Wetland plant species may exist within the riparian forest vegetation-type.  The 
USAF is conducting a wetland delineation of the Action Area as part of the NEPA process, to 
ensure compliance with Clean Water Act (CWA) requirements. 

 
 Source:  VAFB GIS (November 4, 2015). 

Figure 12 – Action Area Vegetation Types 



 

Erosion Protection System Maintenance at the San Antonio Road West Bridge, VAFB  Page 12 

4.0 Status of the Species 

4.1 California Red-legged Frog  

4.1.1    Status    

The California red-legged frog (CRLF), Rana draytonii, was listed as threatened in 1996, critical 
habitat was designated in 2001 (revised in 2010), a recovery plan was issued in 2002, and a 5-
Year Review was initiated in 2011 (USFWS 1996, USFWS 2001, USFWS 2010, USFWS 
2002a; USFWS 2011).  The USFWS ultimately excluded VAFB lands from designated critical 
habitat under ESA Section 4(b) (2) (USFWS 2001, USFWS 2010).   

4.1.2   Habitat Requirements 

CRLF habitat requirements include: (1) aquatic breeding habitat; (2) aquatic non-breeding 
habitat; (3) upland habitat; and (4) dispersal habitat (USFWS 2010).   

Aquatic breeding habitat generally consists of: 

[S]tanding bodies of fresh water (with salinities less than 4.5 ppt), including natural 
and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, and 
other ephemeral or permanent water bodies that typically become inundated during 
winter rains and hold water for a minimum of 20 weeks in all but the driest of years 
(USFWS 2010).   

Aquatic non-breeding habitat generally consists of: 

[F]reshwater pond and stream habitats, as described above, that may not hold water 
long enough for the species to complete its aquatic life cycle but which provide for 
shelter, foraging, predator avoidance, and aquatic dispersal of juvenile and adult 
CRLFs [but also includes other wetland habitats (i.e., intermittent creeks, seeps, 
quiet water refugia within streams, springs] (USFWS 2010).   

Upland habitat generally consists of: 

[A]reas adjacent to or surrounding breeding and non-breeding aquatic and riparian 
habitat up to a distance of 1 mi (1.6 km) in most cases (i.e., depending on 
surrounding landscape and dispersal barriers) ….  Upland features … are needed to 
maintain the … aquatic, wetland, or riparian habitat….  Upland habitat should include 
structural features such as boulders, rocks and organic debris (e.g., downed trees, 
logs), small mammal burrows, or moist leaf litter (USFWS 2010).   

Dispersal habitat generally consists of: 

[A]ccessible upland or riparian habitat within and between occupied or previously 
occupied sites that are located within 1 mi (1.6 km) of each other, and that support 
movement between such sites.  Dispersal habitat includes various natural habitats, 
and altered habitats such as agricultural fields, that do not contain barriers (e.g., 
heavily traveled roads without bridges or culverts) to dispersal.  Dispersal habitat 
does not include … urban or industrial developments … large lakes or reservoirs 
over 50 ac (20 ha) in size, or other areas that do not contain those features identified 
in [the above] … (USFWS 2010).   

CRLFs may complete their entire life cycle in a particular habitat or may use multiple 
habitat types (USFWS 2002a).  The most secure aggregations of CRLFs are in aquatic 
sites that support substantial riparian and aquatic vegetation (USFWS 1996).  Riparian 
areas may provide good foraging habitat and facilitate dispersal in addition to providing 
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pools and backwater aquatic areas for breeding (USFWS 2002a).  If aquatic habitat is 
not available, CRLFs will seek suitable riparian and upland habitat (USFWS 2010, 
USFWS 2002a).   

CRLF dispersal distances vary widely and are dependent on habitat availability and 
environmental conditions (USFWS 2002a).  In Northern Santa Cruz County, CRLFs 
traveled more than 2.0 miles without apparent regard to topography, vegetation type, or 
riparian corridors (USFWS 2010, USFWS 2002a).  In studies where habitat appeared 
ideal, movement varied greatly.  In Ventura County, the maximum distance traveled was 
48 feet (USFWS 2010).  In Santa Cruz County, typical dispersal distances were 9 to 16 
feet (USFWS 2010).  In Marin County (Point Reyes National Seashore and Golden Gate 
National Recreation Area), the farthest distance traveled from breeding habitat was 1.7 
miles (USFWS 2010).   

During periods of wet weather, CRLFs may make overland excursions through upland 
habitats; however, during dry periods, the CRLF is rarely far from water (USFWS 
2002a).    

4.1.3   Distribution, Population, and Relevant Aspects of Life History 

Distribution & Population.  The CRLF is endemic to California and Baja California, Mexico 
(USFWS 2001, USFWS 2002a).  CRLFs are found in wetlands and streams in coastal 
drainages of Central California (USFWS 1996, USFWS 2001).   

On VAFB, CRLFs exist in San Antonio Creek, San Antonio Lagoon, Honda Creek, and Santa 
Ynez River (Christopher 1996, USFWS 2002a).  Subsequent surveys have confirmed CRLFs 
exist in other areas on VAFB (i.e., Shuman Creek, Bear Creek, Honda Creek) (ManTech 2009a, 
ManTech 2014).  It is noted that San Antonio Creek, its lagoon, and nearby habitat (including 
dune swales) may be the most important habitat on VAFB (Christopher 1996, USFWS 2002a).   

Population estimates, in terms of individual CRLFs, are not readily available.  Documents 
discuss populations of CRLFs in terms of locations where they are known to exist, rather than 
the sum total of CRLFs at any one location (see e.g., USFWS 2002a).   

Relevant Aspects of Life History.  CRLFs generally breed from November to April, with most 
adults laying their eggs in March and depositing them on emergent vegetation and/or in the 
willows (Christopher 1996, USFWS 1996, USFWS 2002a).  Embryos hatch 10 to 14 days after 
fertilization depending on water temperature, and tadpoles require 11 to 28 weeks to 
metamorphose into juveniles (terrestrial-phase), typically between May and September, but 
tadpoles have been observed to delay metamorphosis until the following year (over-winter) 
(USEPA 2008). 

Generally, juvenile CRLFs are active during the day and night, whereas adult CRLFs are active 
during the night (USFWS 1996, USFWS 2002a).  As to habitat requirements, adult CRLFs have 
more specific requirements than juvenile CRLF (i.e., water depth, stream width, and emergent 
vegetation) (Christopher 1996). 

Although the diet of CRLF aquatic-phase larvae (tadpoles) has not been studied specifically, it is 
assumed that their diet is similar to that of other frog species, with the aquatic phase feeding 
exclusively in water and consuming diatoms, algae, and detritus (USEPA 2008).  Juvenile and 
adult CRLFs forage in aquatic and terrestrial habitats, and their diet differs greatly from that of 
larvae. The main food source for juvenile aquatic- and terrestrial-phase CRLFs is thought to be 
aquatic and terrestrial invertebrates found along the shoreline and on the water surface (USEPA 
2008).  CRLFs may be prey of bullfrogs and mosquitofish (Gambusia affinis) and CRLF larvae 
may be predated upon by fish (USFWS 2002a).   
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4.2 Tidewater Goby 

4.2.1  Status 

The tidewater goby (TWG), Eucyclogobius newberryi, was listed as endangered in 1994 and 
was twice proposed to be reclassified as threatened; however, a decision has not yet been 
made (USFWS 1994; USFWS 2002; USFWS 2014).  The USFWS designated critical habitat on 
three separate occasions in 2000, 2008, and 2013 (USFWS 2000, USFWS 2008, USFWS 
2013).  VAFB lands are exempt from designated critical habitat under ESA, Section 4(a)(3) for 
having an approved Integrated Natural Resources Management Plan (INRMP) that was 
founded to provide a conservation benefit to the species (USFWS 2013).  The USFWS issued a 
recovery plan in 2005 (USFWS 2005).  The USFWS has not published a 5-Year Review; 
however, recommendations set forth in the TWG Recovery Plan include continued monitoring, 
research, habitat restoration, and education (USFWS 2005). 

4.2.2  Habitat Requirements 

The TWG has adapted to a broad range of environmental conditions (i.e., salinity, oxygen 
levels, sediment) that exist in estuary environments (USFWS 2005).   

The habitat requirements of TWG consist of:  

(1) Persistent, shallow (in the range of approximately 0.3 to 6.6 ft (0.1 to 2 m), still-to-slow-
moving lagoons, estuaries, and coastal streams with salinity up to 12 ppt, which provide 
adequate space for normal behavior and individual and population growth that contain 
one or more of the following:  

(a) Substrates (e.g., sand, silt, mud) suitable for the construction of burrows for 
reproduction,  

(b) Submerged and emergent aquatic vegetation … that provides protection from 
predators and high flow events; or  

(c) Presence of a sandbar(s) across the mouth of a lagoon or estuary during the late 
spring, summer, and fall that closes or partially closes the lagoon or estuary, thereby 
providing relatively stable water levels and salinity. 

(USFWS 2013).  TWGs generally select habitat in the upper estuary, usually within the fresh-
saltwater interface and are absent from areas where the coastline is steep and streams that do 
not form lagoons or estuaries (USFWS 2005).  TWG prefer a sandy substrate for breeding, but 
they can be found on rocky, mud, and silt substrates as well (USFWS 2005).   

4.2.3 Distribution, Population, and Relevant Aspects of Life History 

Distribution & Population.  Historically, TWGs ranged from Northern California to northern San 
Diego County (USFWS 2005).   

On VAFB, TWGs exist in Shuman Creek, San Antonio Creek, Santa Ynez River, Canada Honda 
(Honda Creek), and Jalama Creek (USFWS 2005).  TWG localities closely correspond to major 
stream drainages; sediments provided by major drainages produce sandy beaches with low-
lying coastal areas conducive to formation of coastal lagoons (USFWS 2005). 

Population estimates are not readily available for TWG, but the USAF evaluated populations on 
VAFB on a project-by-project basis, since the populations fluctuate yearly.  Researchers have 
identified San Antonio Creek and Santa Ynez lagoons as the most important habitats supporting 
the TWG, with the Santa Ynez lagoon supporting the largest population (Swift et al. 1997, Swift 
1999).  In 1999, researchers documented TWG as being concentrated in the San Antonio Creek 
lagoon as compare to its channel (Swift 1999).   
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Since TWG appear to spend all life stages in lagoons, estuaries, and river mouths, their 
population may experience a decline if flushed out by the breaching of sandbars following storm 
events (USFWS 2005).  However, population decline in one area may lead to colonization of 
others areas up and down the coast, as is suspected to be the case with Honda Creek (Swift et 
al. 1997, USFWS 2005).   

Relevant Aspects of Life History.  TWG is a small fish rarely exceeding 2 inches (USFWS 
2005).  Reproduction occurs year-round although distinct peaks in spawning often occur in early 
spring and late summer (USFWS 2005).  Male tidewater gobies begin digging breeding burrows 
in April or May after lagoons close to the ocean with evidence showing that reproduction occurs 
in upstream tributaries (USFWS 2005).  In San Antonio Creek, TWG have been collected 3 to 5 
miles upstream of the tidal lagoons (USFWS 2005).  TWGs feed on invertebrates (i.e., shrimp, 
amphipods) and aquatic insects (USFWS 2005).  Juvenile TWGs are generally day-feeders and 
adults mainly feed at night (USFWS 2005).  TWG predators include fish (i.e., bullhead), birds 
and snakes (USFWS 2005). 

4.3 Unarmored Threespine Stickleback 

4.3.1 Status 

The unarmored threespine stickleback (UTS), Gasterosteus aculeatus williamsoni, was listed as 
endangered in 1970, critical habitat was proposed in 1980 (not designated), and a recovery plan 
was issued in 1985 (USFWS 1970, USFWS 1980, USFWS 1985, USFWS 2002).  The USFWS 
has not yet published a 5-Year Review, but recommendations in the recovery plan include the 
need to restore and maintain habitat at optimum conditions (i.e., water quality) (USFWS 1985).   

4.3.2  Habitat Requirements 

San Antonio Creek (VAFB), from its mouth to Barka Slough, including the lateral areas of its 
hydrologic floodplain up to 10 feet out from the main streambed is essential habitat for the UTS 
(USFWS 1980, USFWS 1985).   

Suitable habitat in San Antonio Creek consists of shallow areas of moderate current with 
copious amounts of aquatic vegetation (USFWS 1985).  The hydrologic floodplain supports 
seasonal marshes used for feeding and reproduction by the UTS (USFWS 1980).  In addition, 
UTS are more abundant in pools (with some flow) and shallow backwaters than in stream 
channels (USFWS 1985).  Stream channelization increases water velocity in pools, eliminates 
shallow backwaters, and reduces aquatic vegetation (USFWS 1985).  Past studies have found 
UTS to be absent from rapid and high gradient flows (see ManTech 2009a).  Although UTS in 
San Antonio Creek are adapted to life in a turbulent/dynamic environment (i.e., floods), they 
appear to be intolerant to turbidity as they are not found in muddy water (USFWS 1980).   

Observation of the UTS population in the Santa Clara River may be useful due to lack of 
information regarding how UTS utilize habitats in San Antonio Creek.  In the Santa Clara River, 
young UTS were found at the shallow edge of the stream in areas of dense/protective 
vegetation, in slow moving or standing water (USFWS 1985).  Adult UTS were found in all 
portions of the stream, but also gathering in areas of slow-moving or standing water in addition 
to occurring in ponds isolated from the main stream (USFWS 1985).   

4.3.3  Distribution, Population, and Relevant Aspects of Life History 

Distribution & Population.  UTS was abundant throughout the Los Angeles basin, but was 
reported to be extirpated by 1942.  As of 1985, UTS was generally restricted to the Santa Clara 
River drainage in Los Angeles County and the San Antonio Creek drainage in Santa Barbara 
County (USFWS 1985).   
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On VAFB, UTS exists in lower San Antonio Creek and found mostly in the creek channel rather 
than the lagoon (ManTech 2009b, Swift 1999).  UTSs were previously documented as being 
most concentrated near the El Rancho Road bridge (Swift 1999).  In a recent 2009 survey, 
UTSs were most confined to the stretch of San Antonio Creek from its mouth to just south of 
Lee Road (ManTech 2009a).  Very small to no populations of UTSs were found upstream of the 
Lee Road bridge (ManTech 2009a).  The creek habitat north of Lee Road has a narrow and 
incised channel (ManTech 2009a).     

Population estimates are not readily available for UTSs, but the USAF evaluated populations on 
VAFB on a project-by-project basis, since the populations fluctuate yearly.  For example, the 
USAF captured 3,454 UTSs in a survey of San Antonio Creek in 2009 (ManTech 2009a).  In 
addition, flood events in San Antonio Creek may result in population decreases if the lagoon 
breaches and UTSs disperse into the ocean (USFWS 1985).  

Relevant Aspects of Life History.  UTSs are small fish (approximately 6 centimeters) that are 
short-lived (i.e., rarely surviving 2-3 years) (USFWS 1985, ManTech 2009a).  UTSs reproduce 
throughout the year with highest recruitment noted from May to September (USFWS 1985).  
UTSs are opportunistic feeders and primarily feed on invertebrates and aquatic insects (USFWS 
1985).  In San Antonio Creek, UTSs coexist with other native and introduced species, namely: 
tidewater goby, prickly sculpin, arroyo chub, carp, and mosquitofish (USFWS 1985).  Some 
species may feed on UTSs.  In 2009, bullfrogs, crayfish, brown bullhead, and possibly black 
bullhead exist where documented in San Antonio Creek with brown bullheads preying on UTSs 
(see ManTech SRS 2009a).   

4.4 Other Species Considered 

The following other species have been considered in preparing this BA:  El Segundo blue 
butterfly (Euphilotes battoides allyni) (Endangered); Least Bell’s vireo (Vireo bellii pusillus) 
(Endangered); Southwestern willow flycatcher (Empidonax traillii extimus) (Endangered); 
Western yellow-billed cuckoo (Coccyzus americanus) (Threatened); and Gambel’s watercress 
(Rorippa gambelif) (Endangered).  The USAF has determined that the Proposed Action would 
not affect these species because repeated surveys have failed to detect presence of these 
species in the Action Area.  A no effect determination is on file with the USAF.   

5.0 Other Considerations 

5.1 Environmental Baseline 

No other past or present federal, state, and/or private actions are located within the Action Area.   

5.2 Interrelated and Interdependent Actions 

The Proposed Action is not part of a larger action.  There is no comprehensive bridge 
replacement program on VAFB.   Furthermore, all bridge projects on VAFB have independent 
utility in preventing failure at specific locations.  This is the case even though these independent 
projects result in upgrades to the overall transportation system.  The USAF repairs/replaces 
bridges, based on priority and available funding, which varies from year to year.  Bridges have 
an approximate 50- to 75-year lifespan (Appendix B) and since the base was in place in the 
1940s, many or all of the existing bridges are in some need of repair.  Aside from USAF actions 
on VAFB, the Union Pacific Railroad (UPRR) repairs its railroad infrastructure that crosses the 
Santa Ynez River, Honda Creek and San Antonio Creek on VAFB.  UPRR owns various widths 
along the railroad that crosses through VAFB.  The USAF conducted the ESA Section 7 
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consultation on the Narlon Replacement Bridge Project because the project required 
access/use of federal lands on VAFB (#8-8-12-F-52).  This project crosses San Antonio Creek, 
but is not within the Action Area. 

5.3   Cumulative Effects 

No future state or private activities are located within the Action Area.   

6.0 Site Survey 
The USAF conducted a site survey of the Main Construction Area on May 27, 2015 to determine 
if Gambel’s watercress is present in the Action Area; it was not present.2  Subsequently, the 
USAF conducted a site survey of the Action Area on July 23, 2015 to determine if the El 
Segundo blue butterfly host plant, seacliff buckwheat, is present in the Action Area (see Photos 
1-12, above).  No seacliff buckwheat was present; mustard (i.e., Brassica nigra) generally 
dominates the area.3  These survey dates coincided with the blooming season for these species 
(CalFlora 2015, CNPS 2015).   

7.0 Effects Analysis 
The following analyses evaluate the potential effects on the species identified in Section 4.0, 
focusing on aspects of the Proposed Action having the potential for the most significant effects.   

7.1 California Red-legged Frog 

CRLF sightings have been documented throughout San Antonio Creek, with the majority of 
sightings centered around waterbodies (i.e., wetlands, tributaries and San Antonio Creek).  
Since 2009, the USAF has released many CRLFs into the Action Area in support of a separate 
projects such as the Installation Restoration Program Site 13-C ABRES Complex Artifical 
Basins (ManTech 2013).  The USAF is currently conducting CRLF surveys with San Antonio 
Creek scheduled in 2016.  Despite past or future documented locations, CRLFs may be present 
whereever there is suitable habitat.  As previsouly explained, CRLF may travel more than two 
miles between locations and not deterred by obstacles (i.e., steep slopes in the Main 
Construction Area) (Section 4.1.2).  As a result, the concentration of CRLFs may vary in 
locations where they are previously known to be present.   

7.1.1 Physical Effects 

The Proposed Action would involve intrusive activities within the Main Construction Area (i.e., 
removal of sediment covering gabions, repair/replacement of gabions, riparian vegetation 
removal, and application of herbicides) (Section 2.0), which could result in physical injury to or 
death of CRLFs.   

Under the Proposed Action, CRLFs could be inadvertently crushed by vehicles, equipment 
and/or people if CRLF enter the Main Construction Area (creek and riparian areas) during 
construction activities.  In addition, the Proposed Action would occur in the daytime, but during 
anytime of the year, including breeding season.  CRLFs generally breed from November to 
April, and metamorphosis from tadpoles into juveniles (terrestrial phase) may take up to 28 
weeks (5 months), but could be delayed up to 1 year (Section 4.1.3).  Based on this information, 

                                                               

2 Lum, Luanne, USAF (30 CES/CEIEA), Botanist, interviewed by author regarding results of site survey for Gambel’s watercress 
(July 30, 2015). 

3 Miller, Katherine, Colorado State University, Center for Environmental Management of Military Lands, Biologist, interviewed by 
author regarding results of site survey for seacliff buckwheat (July 23, 2015). 
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the Proposed Action would tend to affect juvenile CRLFs to a greater extent than adults 
because juveniles are active during both the day and night.  Further, the potential loss of eggs 
during vegetation removal (discussed below) could prevent an increase in population of the 
CRLF population in San Antonio Creek.   

In response to these potential effects, the USAF would relocate CRLFs and install temporary 
exclusionary fencing prior to work.  Temporary exclusionary fencing would prevent CRLFs from 
entering the Main Construction Area and it would be monitored daily.  Relocation has the 
potential to result in injury and transmission of the chytrid infection, recently documented in San 
Antonio Creek (see ManTech 2014).  To prevent inadvertent adverse effects, only a USFWS-
approved biologist will relocate CRLFs.  In addition, the USAF would temporarily divert San 
Antonio Creek’s flow into the Main Construction Area, which would reduce the potential for 
CRLFs to congregate in the aquatic habitat of San Antonio Creek that runs through the Main 
Construction Area.  Finally, all personnel working in the Main Construction Area will adhere to 
the requirements stated in The Declining Amphibian Populations Task Force Fieldwork Code of 
Practice (USFWS 2002a), which includes a list of sanitation practices for the protection of 
species, such as the CRLF (see Appendix F).  Since CRLF eggs and/or junveniles may be 
present throughout the year in San Antonio Creek, additional Conservation Measures regarding 
time of day or duration of construction activitiesare not feasible in order the implement the 
Proposed Action. 

Therefore, the Proposed Action could result in adverse effects to CRLF from accidental physical 
injury, but it would be implemented in a way to avoid and/or minimize the potential adverse 
effects to the maximum extent practicable.  A summary of the Conservation Measures 
discussed above, which are part of the Proposed Action, are located in Section 8.0. 

7.1.2 Habitat Effects  

7.1.2.1. Vegetation Removal  

The Proposed Action would involve intrusive work, including vegetation removal, within CRLF 
habitat (see Tables 3 and 4).  Within the Action Area, San Antonio Creek constitutes CRLF 
aquatic breeding and/or non-breeding habitat because it has standing water that is shallow and 
slow moving (Section 4.1.2).  Aquatic habitat may overlap with upland habitat, as both may 
contain riparian habitat or wetlands.  Although upland habitat generally extends up to 1 mile 
from aquatic habitats (Section 4.1.2), upland areas within 200 feet of the edge of riparian areas 
or its drip line may constitute the outer limit of terrestrial-phase CRLF habitat (USEPA 2008, 
USEPA, 2015b).  As a result, the USAF uses a 200-foot buffer, from the edge of aquatic 
features (i.e., creek, wetland), to delimit the outer extent of upland habitat since those features 
represent the potential location of riparian habitat (see Figure 13).  Finally, CRLF dispersal 
habitat is the remainder of the land outside of upland habitat, which can be up to 2 miles away 
(Section 4.1.2).   

Under the Proposed Action, the USAF would mechanically or manually remove vegetation 
within the 0.3-acre Main Construction Area, which includes aquatic and riparian vegetation (see 
Figures 3 and 4; Photos 11-12).  Vegetation removal would primarily affect riparian vegetation, 
but effects to aquatic vegetation could result since some vegetation is present in the creek (see 
Photos 9-10).  Within the Main Construction Area there is 0.25 and 0.05 acres of 
aquatic/riparian and upland CRLF-habitat, respectively.  In addition, clearing and grubbing of 
vegetation in the staging areas would affect 0.03 and 0.49 acres of aquatic/riparian and upland 
habitat, respectively.  Installation of the berm near the agricultural field is not anticipated to 
require removal of vegetation, it would occur in CRLF upland and dispersal habitat, respectively.  
Therefore, approximately 0.82 acres CRLF habitat could be affected by vegetation removal 
under the Proposed Action.       
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Both adult and juvenile CRLFs could be affected by vegetation removal, if it causes a change in 
habitat structure/function.  However, since juvenile CRLFs are less discriminatory in habitat type 
than adults (Section 4.1.2), any change to the habitat structure in the Main Construction Area 
may affect adult CRLFs to a greater degree than juveniles.  On the other hand, aquatic-phase 
larvae (tadpoles) and juvenile CRLFs rely on food sources that are linked with the presence of 
riparian vegetation (i.e., diatoms, algae, detritus, and terrestrial invertebrates) (Section 4.1.3).  
Finally, CRLF egg masses tend to be located on emergent vegetation and bordering riparian 
areas (Section 4.1.3).  As a result, the removal of vegetation may affect the use of this area by 
CRLF for breeding, foraging and/or refuge, but since CLRF are not detered by obstacles, this 
area without vegetation would likely still be used for dispersal/transit by some phases of CRLF 
to upstream/downstream locations (Sections 4.1.2 and 4.1.3).    

In addition, the potential effects of the Proposed Action from vegetation removal may contribute 
to the existing habitat degradation issues within the watershed already affecting CRLF.  For 
example, San Antonio Creek is incised in the upstream reaches and impervious surfaces border 
the creek (Figures 2 and 10).  Channel incision occurs when long-term erosion exceeds 
sedimentation (Fischenich and Morrow 2000).  Impervious surfaces (i.e., roads and roofs) lead 
to increased overland flow, resulting in storm flows that are of greater magnitude and frequency 
than in areas with less impervious surfaces (see Barrett et al. 2010; Novotny 2003).  Vegetated 
buffers can store floodwaters and reduce flood peaks resulting in decreaseed overland flow 
velocity and sediment transport (Kenwick et al. 2009, Larose et al. 2011).  In addition, soil 
compaction could reduce soil permeability (infiltration) (Novotny 2003).  As a result, high runoff 
velocities resulting from these existing conditions may adversely affect CRLFs that prefer areas 
of slow moving water within San Antonio Creek.  A study on stream breeding amphibians 
(salamander) found that higher water velocities in urban streams resulted in decreased larval 
retention in streams (Barrett et al. 2010).  The Proposed Action would result in the removal of 
vegetated buffers along San Antonio Creek in the Main Construction Area, contributing to 
increased flow velocity in San Antonio Creek.  In addition, the use of heavy equipment in 
undeveloped areas may cause soil compaction, which would further increase flow velocity (see 
e.g., Photo 2 and 6).  Because of the prolonged drought in California, the soils in the Action 
Area may already be somewhat compacted and impermeable.  Therefore, the Proposed Action 
would occur in an area where CRLF habitat is somewhat degraded and/or undergoing constant 
changes due because of urbanization. 

Therefore, the Proposed Action  could result in adverse effects to CRLF habitat; however, no 
additional Conservation Measures are proposed since this is an unavoidable consequence of 
the Proposed Action.   

Table 3 – CRLF Habitat in Action Area 

CRLF Habitat  Acres 

Aquatic/Riparian Habitat 1.21 
Upland Habitat  2.36 
Dispersal Habitat  0.31 

 Source: VAFB GIS (accessed November 5, 2015). 

  



 

Erosion Protection System Maintenance at the San Antonio Road West Bridge, VAFB  Page 20 

Table 4 – CRLF Habitat in Proposed Action Areas 

CRLF Habitat  Acres 

Main Construction Area  
Aquatic/Riparian Habitat 0.25 
Upland Habitat 0.05 
Dispersal Habitat 0 
Staging Area - North   
Aquatic/Riparian Habitat 0.01 
Upland Habitat 0.11 
Dispersal Habitat 0 
Staging Area – South  
Aquatic/Riparian Habitat 0.02 
Upland Habitat 0.38 
Dispersal Habitat 0 
Agricultural Depression  
Aquatic/Riparian Habitat 0 
Upland Habitat 0.13 
Dispersal Habitat 0.17 

  Source: VAFB GIS (accessed November 5, 2015). 

 
 Source: VAFB GIS (accessed November 20, 2015). 

Figure 13 – CRLF Habitat in the Action Area 

7.1.2.2. Herbicides   

The Proposed Action could result in adverse effects to CRLFs due to exposure to the herbicide 
Aquamaster®, whether applied in or near water because CRLFs exists in both aquatic and 
terrestrial environments (Section 4.1.2).   

Under the Proposed Action, the USAF would hand apply (wipe applicator or sponge) 
Aquamaster® to the newly cut vegetation (aquatic and riparian), existing inside and outside of 
the creek, to prevent regrowth.  The USAF would use a 50 percent Aquamaster® solution 
(mixed with water) for treatment of the cut vegetation (cut stumps).  Repeated annual 
applications may be required based on future bridge inspections (Section 2.0).  Application of 
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Aquamaster® would be limited to the Main Construction Area, which includes CRLF 
aquatic/riparian and upland habitat. 

The active ingredient (a.i.) in Aquamaster® is glyphosate (53.8% isopropylamine salt of 
glyphosate (Monsanto 2009), which in pure form, is practically non-toxic to wildlife (i.e., birds, 
fish and aquatic invertebrates) (see generally, Bowman 1991,4 see also, USEPA 1993a, Howe 
et al. 2004,5 USEPA 20086).  In a recent U.S. Environmental Protection Agency (USEPA) 
analysis of the effects of glyphosate to CRLFs, direct and indirect effects were noted to 
terrestrial-phase CRLF (i.e., consumption of prey, reduction in prey and habitat effects) and only 
indirect effects to aquatic-phase CRLFs (i.e., reduction in prey) (USEPA 2008).7  These findings 
were based on an application range of 3.75 to 7.95 pounds per acre of glyphosate with the 
exception that any application rate would affect small insects and aquatic plants (USEPA 
2008).8   

Findings from the USEPA analysis are summarized below, in relevant part: 

 Terrestrial-phase CRLFs may be directly affected by eating broadleaf plants, small 
insects and small herbivorous mammals that were chronically exposure [sic] to 
glyphosate at application rates of 7.5 lb a.e./A and above. 

 Terrestrial-phase CRLF may be indirectly affected by a reduction in prey where prey 
where exposed to any amount (small insects), 3.84 lbs a.e./A and above (small 
mammals), and 7.5 lb a.e./A and above (large insects).   

 Aquatic-phase CRLF may be indirectly affected by a reduction in prey as a result of 
using glyphosate to target aquatic nonvascular plants (i.e., algae) with aquatic weeds at 
an application rate of 3.75 lb a.e./A.   

 Both aquatic and terrestrial phase CRLFs may be indirectly affected by habitat effects 
that may occur with aquatic non-vascular plants following aquatic weed management 
use; aquatic emergent plants and terrestrial plants exposed via spray drift with aerial 
application at rates of 3.75 lbs/A and above; and with ground applications on impervious 
surface at a rate of 7.95 lbs/A. 

(USEPA 2008).  The above findings distinguish between glyphosate and formulations of 
glyphosate.  Findings pertaining to glyphosate are presented in terms of pounds acid 
equivalents per acre (lb a.e./A)9 and formulations of glyphosate are presented in terms of 

                                                               
4 This study determined that AMPA, the glyphosate degradate, is practically nontoxic to Rainbow trout (Oncorhynchus mykiss).   

5 This study evaluated glyphosate, the polyethoxylated tallow amine (POEA; MONO818) surfactant, and six glyphosate-based 
formulations and determined that glyphosate alone is practically nontoxic to the amphibian larvae, but that the POEA surfactant 
(MONO818) alone or in combination with glyphosate is toxic to amphibians (i.e., affected gonadal development, decreased size 
at metamorphosis and increased time to metamorphosis). 

6  In this report and cited studies, acute and chronic levels of concern for freshwater invertebrates are not exceeded for 
glyphosate, its salts or formulations. 

7 For purposes of this BA, the USAF considers the effects identified in the 2008 USEPA analysis as direct effects even though 
restatement of the findings retain the USEPA distinction of indirect versus direct effects. 

8 Lower application rates apply for a specific glyphosate formulation (EPA Registration No. 524-424), but that formulation would 
not be used under the Proposed Action (USEPA 2008).   

9 Toxicity endpoint values for the isopropylamine salt of glyphosate (IPA) were converted to acid equivalents by multiplying by 
0.74, the ratio of the molecular weight of glyphosate to the IPA salt (USEPA 2008). 
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pounds formulated product per acre (lbs/A).10  Herbicide labels tend to show application rates in 
units of volume rather than mass applied, which was needed to estimate exposure 
concentrations for the effects analysis discussed above (USEPA 2008).  As a result, the 
application rates analyzed where calculated based on label information and reasonable 
assumptions (USEPA 2008).  Therefore, it is reasonable to assume that the effects of the 
Aquamaster® formulation would be within the scope of the foregoing effects analysis of its 
parent material glyphosate. 

Although the USEPA  analysis of effects did not evaluate the Aquamaster® formulation, the 
findings of its study are still useful in shedding light on the potential toxicity of Aquamaster® 
since formulations of glyphosate are generally more toxic than pure glyphosate (USEPA 2008).  
For example, Aquamaster® may be less toxic than the formulations analyzed because it 
contains a greater percent of the less toxic parent material glyphosate.  The formulations 
analyzed11 contained up to 43.5 percent glyphosate, whereas Aquamaster® contains 53.8 
percent glyphosate (USEPA 2008, Monsanto 2009).  However, the effects analysis does not 
show whether toxicity decreases as the active ingredient increases.  Nevertheless, the USEPA 
study did cover a wide array of common uses (e.g., aquatic uses, non-crop uses, residential, 
farming), with these various uses having similar standard application rates (USEPA 2008).  
Therefore, it is likely that the standard Aquamaster® application rate is within the scope of the 
USEPA analysis of effects to CRLFs because the use proposed in this BA is within the scope of 
its analysis (i.e., aquatic uses).   

The ingredients of Aquamaster® are proprietary information and not listed on its label; however, 
since Aquamaster® is not specifically prohibited on any state or federal list (CDPR 2015, USEPA 
2015a), it may be assumed to not contain any prohibited or notably toxic ingredient(s).  The 
Department of Defense (DoD) lists Aquamaster® as a conditionally approved pesticide; use of 
pesticides on the list are subject to pre-approval by a professional pest management consultant, 
which is normally done during the approval process of the installation’s pest management plan 
(PMP) (AFPMB 2015).  VAFB has a PMP, but this BA has been prepared to specifically obtain 
coverage for the use of Aquamaster®.  Therefore, the USAF has determined that Aquamaster® 

is permissible for use in Californa and on federal lands at VAFB. 

Since the effects analysis conducted by the USEPA is based on label instructions and 
reasonsable assumption, as noted above, the concentration limitations discussed in the USEPA 
study (2008) are not necessarily applicable to this Proposed Action since the USAF method of 
application would avoid typical adverse effects of using the herbicide.  A review of the 
Aquamaster® label indicates that spraying is the typical method of application, with other 
methods including injection and direct application to cut stumps (Monsanto 2009).  Under the 
Proposed Action, Aquamaster® will be hand applied onto the stumps directly, resulting is a 
lesser risk of adverse effects to CRLFs than traditional means of application (i.e., overspraying, 
spray drift, wind transport of soil particles with adsorbed glyphosate residues).  In this way only 
small quantities of Aquamaster® would be applied directly onto specifically identified vegetation 
                                                               
10 [A]pplication rates for formulations were back-calculated based on application rates for glyphosate and the fraction of active 
ingredient in the formulation. To calculate an application rate for the formulated product, the seasonal application rate of 
glyphosate acid was converted from acid equivalents [a.e.] to active ingredient [a.i.], and this rate was then divided by the 
fraction of active ingredient in the formulated product, according to the following equation:  

Seasonal application rate (lb formulated product/A) = [Seasonal application rate (lb ae/A) ÷ acid equivalence ratio]  
 [fraction of a.i. in formulated product] 

(USEPA 2008). 

11 The formulations analyzed include the following brands: Touchdown, Sequence, Ortho, Standout, ETK-2301, Chemsico, 
Nufarm, and Recoil (USEPA 2008). 
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of 2-inch diameter or more.  Finally,  the qualified DoD applicator would implement appropriate 
spill prevention measures, which may be adapted from VAFB standard Spill Prevention 
Countermeasure Control Plan (SPCC Plan), making it unlikely there would be any spillage into 
the San Antonio Creek ecosystem.  Therefore, the USAF would hand-apply Aquamaster® to 
specifically identified stumps at rates within the scope of its label (i.e., 50 percent solution) to 
ensure effective treatment of vegetation.   

Once applied, glyphosate would degrade into aminomethyl phosphonic acid (AMPA), which is 
noted to be less toxic than glyphosate (USEPA 2008).  Glyphosate strongly adsorbs to 
soil/sediments (USEPA 2008).  Under aerobic conditions, glyphosate has a 1- to 6-day half-life 
in soil and a 7-day half-life in water-sediment environments (USEPA 2008).12  The soil 
degradation rate is consistent with the Aquamaster® label regarding waiting time (i.e., wait 7 
days or more after a treatment before reintroducing water; product applied 1 day after 
drawdown of water) (Monsanto 2009).  Under anaerobic conditions, degradation takes longer (8 
to 200 days), with the potential that it may not breakdown in water (USEPA 2008).  Despite 
lower toxicity, AMPA may persist in the environment (i.e., over 200 days) (USEPA 2008).  As 
explained in Section 2.0, the USAF would cut vegetation to 3 inches above the ground and 
water surface and apply Aquamaster®  to cut stumps by hand (i.e., wipe applicator/sponge).  As 
a result, Aquamaster® should not enter the water.   However, the USAF would ensure that 
Aquamaster® is applied when rain is not in the immediate forecast (i.e., 0.5 inches within a 24-
hour period).  Therefore, additional contaminant loading into San Antonio Creek and/or a 
prolonged anaerobic degradation would not be an effect of the Proposed Action because the 
USAF would ensure Aquamaster® does not enter any waterbody or be used during a rain event. 

Finally, the Aquamaster® label instructs the user to add a non-ionic surfactant prior to use 
(USEPA 2008, Monsanto 2009).  Surfactants (to allow easier spreading of the herbicide 
solution) have been shown to be more toxic that the active ingredient alone [glyphosate] 
(USEPA 2008).13  One class of surfactants not allowed in California is polyethoxylated tallow 
amine (POEA)-containing products (USEPA 2008, Howe et al. 2004).  Therefore, the USAF and 
its DoD-approved applicator would ensure that any non-ionic surfactant added to the 
Aquamaster® concentrate is not prohibited or toxic to CRLFs; a non-ionic surfactant approved 
for wetland use.   

Therefore, the Proposed Action  could result in adverse effects to CRLF from use of 
Aquamaster® in CRLF habitat, but the method of application would avoid and/or minimize the 
potential adverse effects.  A summary of the Conservation Measures discussed above, which 
are part of the Proposed Action, are located in Section 8.0. 

Note: The foregoing analysis relies upon the USEPA effects analysis prepared in response to 
the CRLF injunction, requiring the USEPA to evaluate the effects of pesticides (including 
herbicides) on the CRLF (USEPA 2015b).  The evaluation process is still underway (USEPA 
2015c).  If new information becomes available, the USAF would re-evaluate the content of this 
BA.  In addition, the foregoing analysis is based on studies of glyphosate; no studies were 
available on the Aquamaster® formulation.  However, for further reference, an additional study 
exists on the herbicide Rodeo®, which has the same percent glyphosate as Aquamaster® (see 
generally, CDFG 1997). 

                                                               
12 But see USEPA 1993b (stating that “[t]he half-life in soil is as high as 90.2 days). 

13 One formulation of glyphosate, MON-14420 (Registration No. 524-424), has the potential to result in direct and indirect effects 
to amphibians at application rates of 1.1 pounds per acre and above (USEPA 2008). 
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7.1.2.3. Water Quality   

The Proposed Action may contribute to additional water quality impairment because all actions 
would take place within San Antonio Creek’s hydrologic floodplain.  Water quality is a factor 
affecting recovery of the species; it is an aspect of suitable habitat (USFWS 2002).   

Under the Proposed Action, the USAF would remove riparian vegetation within the following 
buffers along the banks of the creek: 60 feet and 80 feet to the southeast and northwest of the 
bridge, respectively, approximately 16- to 18-foot wide (Section 2.0 and 3.1).  During the initial 
vegetation removal, the use of equipment in the creek and/or its hydrologic floodplain may result 
in contaminant residue (i.e., diesel particulates) entering the watershed.   

The soils in the Action Area have moderate to rapid permeability (Section 3.3), capable of 
attenuating pollutants to some degree (see generally Novotny 2003); however, removing 
riparian vegetation may result in increased soil erosion due to the loss of the soil stabilizing 
vegetation in the Action Area (see Kenwick et al. 2009).  The Action Area has steep banks (up 
to a 20-foot drop from top of bank) (Section 3.1, Figure 10) and is comprised of soils that are 
susceptible to erosion.  The soils to the northwest of the bridge (Arnold sand) have a high 
erosion hazard and the soils to the southeast of the bridge (Agueda silty clay loam) are 
susceptible to wind erosion, easily gullied and eroded (Section 3.3).  In addition, the use of 
heavy equipment in undeveloped areas within the Action Area may cause soil compaction (see 
e.g., Photo 2 and 6), reducing soil permeability (infiltration) (Novotny 2003).  This could be the 
issue in the staging areas and under the bridge, where heavy machinery would be located.  
Therefore, the Proposed Action could result in some increased soil erosion in the Action Area. 

Soil erosion may lead to sedimentation, nutrient loading and increased turbidity in San Antonio 
Creek.  Currently, San Antonio Creek is not impaired for turbidity (CCRWQCB 2010).  Riparian 
vegetation is known to filter out pollutants, nutrients and sediments (see Kenwick et al. 2009, 
Larose et al. 2011, Li et al. 2009; see generally, Orlinskiy et al. 2015), and the loss of riparian 
vegetative buffers would impair existing processes to some degree in the Action Area.  In one 
study, riparian vegetation measuring only 10-feet wide was effective at reducing a pollutant in 
surface water runoff (Kenwick et al. 2009).  Loss of a riparian buffer, up to 15 feet wide, in the 
Main Construction Area could result in the loss of these ecosystem services and/or 
effectiveness of the processes to some degree.  Although the benefits of vegetation as a soil 
stabilizer would be lost within the Action Area, the processes would continue within the larger 
watershed, as the Action Area constitutes only a small portion of the watershed.  These 
potential effects could ultimately lead to physical and/or chemical changes to the existing CRLF 
habitat in or near the Main Construction Area (i.e., loss of habitats, change in water 
temperature) (see Novotny 2003).  Therefore, the Proposed Action would likely result in some 
increased pollutants into San Antonio Creek, within the Action Area.  However, the USAF 
anticipates that any additional effects from erosion due to removal of riparian vegetation would 
be offset, to some degree, when the USAF re-directs stormwater flow away from San Antonio 
Creek.   

The USAF has modified the initial project design (installing a drain) to diverting stormwater 
runoff away from San Antonio Creek, which is presently contributing to bankside erosion and 
scour of the bridge abutment (Appendix B).  Urban runoff (storm water) contains high 
concentrations of pollutants (i.e., suspended solids, heavy metals, and pathogens) and is a 
main cause of polluted waterways (see generally, Novotny 2003, Barałkiewicz et al. 2014).  
Within the Action Area, San Antonio Creek is located near and downstream of agricultural fields 
and generally bound by impervious roads, which likely contributes to the existing pollutant load.  
Based on available information, San Antonio Creek water quality is impaired for several 
pollutants, including boron, chloride, chlorpyrifos, Escherichia coli (E. coli), low dissolved 
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oxygen, nitrogen/nitrate, and sodium (CCRWQCB 2010).  Despite the removal of riparian 
vegetation, the last line of defense for filtering out pollutants before stormwater enters San 
Antonio Creek, the beneficial effect of re-directing some storm water flow away from San 
Antonio Creek may reduce the pollutant load in San Antonio Creek as compared to existing 
conditions.  Therefore, this modification to the Proposed Action would result in a beneficial effect 
to species inhabiting the waterbody, including CRLF, by reducing effects under baseline 
conditions. 

After vegetation removal, the USAF would subsequently apply herbicides to prevent regrowth of 
cut vegetation.  Generally, the use of herbicides could contribute to the water quality issues (i.e., 
overspray).  Glyphosate binds to soils/sediment that could be transported into the water by 
erosion, resulting in longer degradation times and potential increased exposure to species in the 
water (see Section 7.1.2.2).  In San Antonio Creek, legacy pesticides (organochlorine) remain in 
the sediments (i.e., DDT) (SWRCB 2007) and any additional contribution could increase the 
chemical burden on species such as the CRLF (see generally, Johnson et al. 2011).  However, 
under the Proposed Action, the USAF would hand-apply Aquamaster® directly onto cut stumps 
in the Action Area and not be conducted during rain events.  In this way, the USAF would avoid 
further contamination of San Antonio Creek.  The potential for inadvertent spills remains when 
working with herbicides in and/or near San Antonio Creek, but the USAF would minimize this 
risk by requiring the DoD applicator to adopt appropriate spill prevention measures when 
working in the San Antonio Creek hydrologic floodplain.  Therefore, it is unlikely that herbicides 
or residue would enter San Antonio Creek to exacerbate the existing water quality conditions 
because of method of application and implementation of spill prevention measures.   

To implement the Proposed Action, the USAF would use manual and/or mechanical methods 
resulting in vehicles and personnel present within the San Antonio Creek riparian area/ 
hydrologic floodplain.  As a result, standard VAFB spill prevention and control measures would 
be required to implement the Proposed Action.  For example, the USAF would conduct vehicle 
maintenance outside of the hydrologic floodplain and store vehicles in the staging areas to avoid 
the potential for inadvertent spills into the creek and riparian areas.  However, since work will 
occur within the hydrologic floodplain/riparian areas it is likely that residue from vehicles (i.e., 
particulates from diesel engines) would enter the watershed despite compliance with any 
prevention and control measures.  Therefore, minor water quality effects may be an unavoidable 
effect of using heavy equipment in the San Antonio Creek, its hydrologic floodplain/riparian 
area. 

Finally, the USAF would comply with requirements imposed through the NEPA process, 
including compliance with the Clean Water Act (CWA) for effects to wetlands and/or water 
quality, to ensure effects are within acceptable levels.14   

Therefore, the Proposed Action  could result in adverse effects to CRLF due to potential impacts 
to water quality from the incidental effects of vegetation removal and construction equipment 
operating in the hydrologic floodplain; however,  adverse effects would be offset by diverting 
stormwater runoff away from San Antonio Creek. 

7.1.2.4. Reduction in Prey 

The Proposed Action may contribute to reduction in CRLF prey, aquatic and terrestrial 
invertebrates (Section 4.1.3), because of the loss of riparian vegetation and potential water 
quality effects.   
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Under the Proposed Action, the USAF would remove vegetation (2-inch diameter of larger) 
within an approximate 0.3-acre area (Section 2.0).  This area is presumed to contain both 
aquatic and non-aquatic riparian vegetation (see Photos 10-12).  After removing vegetation, the 
USAF would hand-apply herbicides to the cut areas to prevent regrowth. 

Removal of riparian vegetation may result in a reduction of litter input in the Main Construction 
Area, which could lead to a reduction in invertebrates, prey for CRLFs.  Although the actual 
scope of vegetation removal in the Main Construction Area has not been determined (i.e., 
quantity of 2-inch or more diameter vegetation), it is likely that the existing vegetation 
contributes some leaf litter input into the creek.  The riparian canopy provides litter input, which 
is a major energy source for aquatic communities (Inoue et al. 2012).  It is estimated that more 
than 50 percent of net primary production directly enters food webs as detritus (i.e., dead 
organic matter), which is broken down by invertebrates (see Bottollier-Curtet 2015; Inoue et al. 
2012, Ferreira 2015 et al.).  One study documented that headwater streams with herbaceous 
riparian buffers had greater invertebrate diversity than those with no buffers (Smiley et al. 2011).  
Another study documented that the presence/diversity of aquatic plants and littoral aquatic 
vegetation was positively correlated with the abundance of littoral macro-invertebrates (Jurca et 
al. 2012).  San Antonio Creek may presently have high invertebrate diversity because it is a 
perennial stream that has persisted through droughts, it high quality riparian habitat, and likely 
support aquatic vegetation as shown in Photos 10-12 (see Ferreira 2015 et al., ManTech 2014, 
ManTech 2015).  The removal of riparian vegetation could cause some change in the 
invertebrate community in the Action Area.  However, the removal may not be detrimental to the 
persistence of invertebrate communities if they are able to move into adjacent and better 
habitats until conditions become favorable again (see D’Ambrosio et al. 2014).  Dense riparian 
vegetation exists both upstream and downstream of the Main Construction Area (see Photos 11 
and 12) and any detritus or broken down organic matter would pass through the Main 
Construction Area and be available for CRLFs.  As a result, invertebrates in the Main 
Construction Area could remain present or at worst, relocate into adjacent habitats until 
condition in the Main Construction Area become favorable again.  Finally, the Proposed Action 
would not directly change any of the features of San Antonio Creek (i.e., stream size, gradient 
and connectivity to a floodplain) that could further affect invertebrate communities (see 
D’Ambrosio et al. 2014).  Therefore, the USAF anticipates that the Proposed Action could 
adversely affect CRLF prey by causing temporary displacement or reduction in leaf litter within 
the Action Area.   

Generally, using herbicides in CRLF habitat could lead to a reduction in CRLF-prey, aquatic and 
terrestrial invertebrates.  In one study, it was found that the effects on freshwater invertebrates 
from exposure to glyphosate formulations ranged from practically non-toxic to moderately toxic 
(Patterson 2004).15  In the 2008 USEPA effects analysis for CRLFs, it was determined that 
herbicide exposure could indirectly affect terrestrial-CRLFs due to reduction in prey base for 
small insects, which is noted to be possible at any application rate (USEPA 2008).  In addition, 
reduction in prey base could affect to aquatic-phase CRLFs at an application rate of 3.75 lb 
a.e./A (USEPA 2008).  Finally, repeated applications may increase the risk of adverse effects 
(USEPA 1993a, USEPA 2008, USEPA 1993b).  However, under the Proposed Action, reduction 
of prey for CRLF from herbicides would be avoided by applying small quantities of Aquamaster® 

by hand to the cut vegetation and outside of any rain event; avoiding Aquamaster® from 
entering the water column (see Section 7.1.2.2).  Further, the application of Aquamaster® would 
be on an annual basis, minimizing the cumulative effects from repeated applications.  Therefore, 
the USAF does not anticipate any reduction in prey because of the method and frequency of 
herbicide application. 

                                                               
15 This study evaluated the effects of glyphosate on endangered and threatened salmon and steelhead. 



 

Erosion Protection System Maintenance at the San Antonio Road West Bridge, VAFB  Page 27 

Therefore, the Proposed Action  could result in adverse effects to CRLF prey from removal of 
vegetation; however, no additional Conservation Measures are proposed because this is an 
unavoidable effect of the Proposed Action. 

7.1.2.5. Construction Noise  

The Proposed Action would result in short term noise effects during construction activities, 
which could adversely affect CRLFs because it may cause avoidance of or result in exposure to 
noise from the Main Construction Area.  The CRLF recovery plan indicates that increased noise 
in an area can degrade CRLF habitat (USFWS 2002).   

The Main Construction Area is located in a rural and undeveloped area.  Ambient noise in rural 
areas ranges between 35 to 40 dBA (WSDOT 2015) and background noise levels in an area 
with low population density (1 – 100 people per square mile) is estimated at 35 Leq dBA 
(daytime noise levels exclusive of traffic) (WSDOT 2015).  Although the Main Construction Area 
is undeveloped, farming activities occur at the top of the bank and vehicles use the bridge 
crossing San Antonio Creek on a daily basis (see Photos 1 and 2).  As discussed below, 
ambient and/or background noise at the Main Construction Area may be higher than generally 
documented in the literature. 

The calculated traffic noise level in the Main Construction Area is approximately 73.9 dbA Leq 
(hour) at 50-feet.16  This is based on an average number of 2000 vehicles per hour at a speed of 
55 miles per hour for a two lane undivided highway (CalTrans 2014,17 DMV 2015, WSDOT 
2015).  However, this is an overestimate of traffic volume on San Antonio Road West.  A 
maximum of 1,937 vehicles travel northbound on VAFB (from traffic counting station), but not all 
continue onto San Antonio Road West (CalTrans 2014).  An impromptu vehicle count at the 
Main Construction Area provided a more accurate estimate of 246 cars per hour using San 
Antonio Road West; based on a 10-minute vehicle count.18  Therefore, it is likely that traffic 
noise in the Main Construction Area is lesser than initially calculated, approximately 64.9 dbA 
Leq (hour) at 50-feet (WSDOT 2015).  

Due to lack of noise data, VAFB Personnel collected impromptu noise measurements in the 
Main Construction Area using a handheld mobile device.19  In-air noise levels under the bridge 
(no vehicles passing) is approximately 43.9 Leq / 45.7 Lmax dBA and 41.6 Leq / 55.7 Lmax dBA (with 
vehicles passing).  In-air noise levels on top of the bridge (vehicle passing) was greater – 
approximately 56 Leq / 78 Lmax dBA.  Noise levels with vehicles passing would represent 
background levels at the Main Construction Area.  In addition, this data suggests a potential 
14.4 Leq / 22.3 Lmax dBA buffering effect from topography in the Main Construction Area due to 
the approximate 16 to 18-foot elevation differential (Section 3.1).  Therefore, noise generated 
under the bridge may have a lesser effect on receptors on the top of the bank and vice versa.   

Under the Proposed Action, the USAF would need to remove accumulated sediment requiring 
the use of a crane, front loader, and dump truck.  The potential construction noise from the 
equipment, combined, is approximately 84 Lmax dBA (crane Lmax = 81 dBA, front loader Lmax = 79 
dBA, and dump truck Lmax = 76 dBA at 50-feet from the noise source (FHWA 2006, WSDOT 

                                                               

16 For line source noise (i.e., highway/road traffic), the equivalent continuous sound level (Leq) is the preferred unit of measure 
with a noise reduction of 3 dB per doubling of distance from the noise source (WSDOT 2015).   

17 Cindy Pribyl, California Department of Transportation, Research Analyst II, interview with author regarding VAFB traffic volume 
and peak hour volume data for 2014, September 15, 2015. 

18 Kate Miller, CSU: CEMML, Biologist, interview with author regarding 10-minute car count, September 15, 2015.  

19 Kate Miller, CSU: CEMML, Biologist, interview with author regarding measured noise levels, September 15, 2015. 
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2015).20  Based on these values, Table 5 shows the potential in-air noise levels from the 
Proposed Action considering potential attenuation over distance.  Regarding noise attenuation, 
the Proposed Action would constitute a point noise source and therefore a 6 dB reduction factor 
applies per doubling of distance from the Main Construction Area (WSDOT 2015).  An additional 
1.5 dBA reduction is applied for a “soft site” because the Main Construction Area is near water 
and the majority of the area is not paved (WSDOT 2015).   

Table 5 – Noise Attenuation at the Main Construction Area 

Distance from 
noise source 

(feet/mile) 

Construction Noise 
(Lmax dBA at 50 feet)  

(using 7.5 dBA 
reduction factor) 

Background Noise (Lmax dBA) 
(includes vehicle noise) 

Top of Bridge Under Bridge 

0 / MCA* N/A 78 55.7 

50 (0.01) 84 78 55.7 

100 (0.02) 76.5 78 55.7 

200 (0.04) 69 78 55.7 

400 (0.08) 61.5 78 55.7 

800 (0.15) 54 78 55.7 
Source: WSDOT 2015.  Note: N/A = not available, MCA = Main Construction Area. 

Based on the information presented in Table 5, CRLFs would be expected to perceive noise 
generated from the Proposed Action approximately 100-feet and 800-feet from the Main 
Construction Area for CRLFs located on the top of the bank and under the bridge, respectively.  
This assumes CRLF have adapted to background noise (noise typical traffic flow over the San 
Antonio Road West Bridge) and anything in excess would be perceptible to CRLFs.  This does 
not necessarily indicate the threshold of adverse effects to CRLF.  Using the 7.5 dBA reduction 
factor in reverse, the potential noise at the Main Construction Area would be 91.5 dBA.  No 
information exists on what noise levels would adversely affect the CRLF physiologically or 
behaviorally, based on a review of available information.  However, since wildlife may adapt to 
increased noise in the environment, it is possible that the noise generated in excess of 
background noise would still not have any adverse effect on CRLFs.  Since San Antonio Creek 
has adjacent suitable habitat for CRLF, if noise did cause any interference with CRLF 
activities/behavior, CRLFs would be able to retreat to areas further away from the Main 
Construction Area.  This may be the case under the Proposed Action where noise disturbance 
would be temporary, within a 90-day schedule.  Therefore, the USAF has determined that noise 
generated from the Proposed Action could adversely affect the CRLF due to lack of data to 
prove otherwise; however, the USAF anticipates that the overall potential effects to CRLFs from 
noise are minimal, which may be supported by the following analysis of vibration incidental to 
noise. 

In addition to noise, the use of construction equipment may have associated vibratory effects.  
Since frogs may use vibration in communicating (see generally, Lewis and Narins 1985, Hill 
2001), it follows that they would be able to perceive and potentially be affected by vibrations 
caused by construction equipment used within the Main Construction Area.  However, since the 
Proposed Action would not generate impulse noise (from equipment considered an impact 

                                                               

20 The maximum decibel level (Lmax) is a common unit of measure for construction point sources (WSDOT 2015).   
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device, i.e., pile driver); it is unlikely that vibratory impacts would be a major concern under the 
Proposed Action, as indicated below. 

Caltrans has calculated reference peak particle velocity (PPVs), presented in inches per second 
(in/sec) from a construction project (Figure 14), which can be used to estimate vibration from 
construction equipment for the Proposed Action by using the provided equation.  Note, however, 
that PPVs are typically used for evaluating effects to buildings and to assess human responses 
to vibration (Caltrans 2014).  Nevertheless, the calculated PPVs for the Proposed Action 
presented in Table 6 and based on reference PPVs for similar equipment at 25 feet. 

 
Source: Caltrans 2014. 

Figure 14 –  Caltrans Reference PPVs 

Table 6 – Estimated PPVs (in/sec) for the Proposed Action 

Equipment 
Distances (feet) 

0 10 20 200 1600 
Loaded Trucks 2.62 0.208 0.097 0.008 0.001 
Small Bulldozer 0.103 0.008 0.004 0.000 0.000 

Based on the values in Table 6, the Proposed Action, overall, would likely result in vibration 
levels that are barely perceptible to humans and/or have the potential to only cause vibration 
damage in very fragile to fragile buildings/historic sites (see numeric criteria in Caltrans 2014).  
Despite these seeming low levels, frogs appear to be able to detect vibration at levels that may 
not be perceptible to humans.  Recorded frog chirping/thumping, showed peak accelerations in 
the neighborhood of 2 cm/sec2 (1 meter from the frog) at frequencies below 150 Hz, but 
confined predominantly between 20 and 70 Hz (Lewis and Narins 1985).  The peak acceleration 
appears based on a recording logged at 0.002 cm/sec over a millisecond, which is 
approximately 0.00079 inches per second (conversion factor of 0.394); lower than PPVs barely 
perceptible to humans as shown on Table 6.  

Since CRLFs have some life phases that are similar to fish (i.e., egg masses, tadpoles), it is 
useful to compare thresholds that have been developed for the protection of fish embryos as a 
proxy for the aquatic-phase CRLF, the more sensitive phase of the CRLFs lifecycle.  Blasting 
standards for the protection of anadromous fish (fish that spawn in rivers/streams) are set to not 
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exceed 2.0 in/sec (re: PPV/vibration) during the early stages of embryo incubation and/or 7.3 
pounds per square inch (psi) (re: instantaneous pressure rise) when fish are present (ADFG 
2013).  Although this Proposed Action does not involve explosive blasting, these thresholds are 
relevant because it provides a threshold below which the effects of vibration would not 
physically affect aquatic phase CRLFs.   

As shown in Table 6, the estimated PPVs are less than the 2.0 PPV at all distances except for 
loaded trucks; however, under the Proposed Action, only be one dump truck would be used and 
it would be 16 to 18 feet above San Antonio Creek.  As discussed above, there is a buffering 
effect for noise between the top of bank and the bed of San Antonio Creek and the front loader, 
similar to a bulldozer, which would be doing work in the San Antonio Creek hydrologic 
floodplain/riparian area has a low PPV.  The same buffering effect likely exists for the incidental 
effects of noise, i.e., vibration, to some degree.  Since pressure is more relevant to the effects to 
a fish’s swim bladder (see generally, ADFG 1991), the psi threshold is not relevant to the CRLF, 
but where PPV is acceptable as to a fish embryo, than the associated psi would necessarily be 
within acceptable limits to mature fish.21  Therefore, the Proposed Action would not adversely 
affect CRLFs from vibration, an incidental effect of noise generating equipment, because the 
potential noise levels would result in a PPV less than 2.0 in/sec, which is the level that is 
protective of anadromous fish embryos – a proxy for CRLF.  However, vibrations could still 
interfere or be perceived by CRLFs.   

Therefore, the Proposed Action could result in adverse effects to CRLF if noise and/or vibration 
results in interference with CRLF activities/behavior, to the detriment of the CRLF.  However, no 
additional Conservation Measures are proposed because this is an unavoidable effect of the 
Proposed Action.   

7.1.2.6. Predation 

The Proposed Action may contribute to increased predation because of the loss of potential 
refuge habitat used to avoid predators and the potential interference caused by noise 
generating activities within the Main Construction Area.    

Under the Proposed Action , the USAF would remove riparian vegetation (including aquatic 
vegetation), which may include refuge habitat (see Section 7.1.2.1).  In San Antonio Creek, 
CRLF predators include bullfrogs and fish; fish tend to prey upon CRLF-larvae (Section 4.1.3).  
In one study, it was found that bullfrogs and mosquito fish adversly affected CRLF tadpoles with 
bullfrogs more strongly associated with predation on CRLF tadpoles, preventing population 
recruitment (Lawler et al. 1999).  Even if the Proposed Action remove some refuge habitat, 
CRLFs would be able to find suitable adjacent habitat in the watershed and since some 
vegetation will presumably remain (vegetation less than 2-inches), it is possible that the Main 
Construction Area could still retain some refuge habitat. 

Based on the discussion in Section 7.1.2.5, CRLF may percieve noise and vibrations associated 
with the Proposed Action, which would potentially interferes with their activities/behavior in such 
as way so as to increase their risk of exposure to predators. 

As a normal practice, the USAF would continue to remove non-native invasive species during 
VAFB species surveys in San Antonio Creek, which would tend to reduce predation of CRLFs to 
some degree.   

Therefore, the Proposed Action  could result in adverse effects to CRLF from increased 
exposure to predators due to vegetation loss and noise disturbance; however, no additional 
                                                               
21 Jackie Timothy, Southeast Regional Supervisor, Alaska Department of Fish and Game, Division of Habitat, interviewed by 
author regarding use of the ADFG threshold in relation to the Proposed Action, October 6, 2015. 
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Conservation Measures are proposed because this is an unavoidable effect of the Proposed 
Action.   

7.1.3 Conclusion 

Based on the foregoing analysis of effects and considering Conservation Measures, the 
Proposed Action may affect, and is likely to adversely affect the CRLF.  

A summary of Conservation Measures that would be implemented as part of the Proposed 
Action are presented in Section 8.0.   

Because it cannot be guaranteed that there will be no accidental take of CRLF, the USAF 
requests incidental take coverage consistent with past consultations for similar projects, in the 
unlikely event a CRLF is found dead within the Action Area.  In a recent biological opinion for 
the San Antonio Creek Restoration Project (USFWS 2009), the USAF was granted the take of 
two adult, subadult or tadpole CRLFs before re-initation would be required.  

7.2 Unarmored Threespine Stickleback 

UTS are present throughout the Action Area within the main channel, concentrated upstream 
and downstream of the Main Construction Area between El Rancho Road and Lee Road 
(Sections 4.3.3). 

7.2.1 Physical Effects  

The Proposed Action may result in potential physical effects on UTS for reasons similar those 
discussed in Section 7.1.1.   

Namely, the Proposed Action could adversely affect UTS during relocation efforts and/or 
inadvertently crushed during intrusive activities in the Main Construction Area.  The USAF would 
divert San Antonio Creek from flowing through the Main Construction Area during the gabion 
work, but not the vegetation removal and/or herbicide application (Section 2.0).  Since UTS are 
confined to San Antonio Creek, they are not able to avoid potential impacts of the Proposed 
Action to the same extent as discussed in Section 7.1.1 for CRLF’s; however, the relocation of 
UTS and diversion of San Antonio Creek would avoid most effects to UTS (i.e., adults and 
juveniles that are visible).     

Conservation Measures for UTS are the same as those discussed in Section 7.1.1 except that 
the requirements in The Declining Amphibian Populations Task Force Fieldwork Code of 
Practice are not applicable to UTS.  A USFWS-approved biologist would relocate and oversee 
construction activities having the potential to adversely affect UTS in addition to being present 
during subsequent annual inspection/maintenance activities, since San Antonio Creek would not 
thereafter be diverted.  Since UTS reproduce throughout the year (Section 4.3.2 and 4.3.3), 
additional Conservation Measures regarding time of day or duration of construction activities are 
not feasible in order to implement the Proposed Action. 

Therefore, the Proposed Action could result in adverse effects to UTS from accidental physical 
injury, but it would be implemented in a way to avoid and/or minimize the potential adverse 
effects by relocating and excluding them from the Main Construction Area, to the maximum 
extent practicable.  A summary of the Conservation Measures discussed above, which are part 
of the Proposed Action, are located in Section 8.0. 

7.2.2 Habitat Effects 

7.2.2.1. Vegetation Removal  

The Proposed Action may result in potential habitat-related effects on UTS for reasons similar 
those discussed in Section 7.1.2.1.   
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Under the Proposed Action, the USAF would remove riparian vegetation, which could adversely 
affect UTS by removing up to 0.27 acres of refuge, breeding, and/or feeding habitat within the 
Main Construction Area.  Within the Main Construction Area, San Antonio Creek is shallow and 
slow flowing and the area has dense riparian vegetation with some apparent aquatic vegetation 
(see Photos 6, 9, 10-12).  San Antonio Creek including the lateral areas of its floodplain up to 10 
feet out from the creek is essential habitat for the UTS, providing refuge, breeding and feeding 
habitat (Section 4.3.2).  Although there is a lack of information about UTS’s specific use of 
habitat in San Antonio Creek (i.e. breeding locations), the USAF assumes that vegetation 
removal may affect some aspect of UTS habitat.  However, the USAF anticipates that UTS 
habitat would not completely lost since some vegetation would remain (less than 2-inches 
diameter). 

In addition, the loss of riparian vegetation could eventually adversely affect stream flow, 
temperature and chemistry of UTS habitat (see Water Quality discussion in Section 7.2.2.3), 
which affects suitability of habitat.  Riparian vegetation provides temperature control for fish 
populations (see Kenwick et al. 2009).  By removing riparian vegetation, the Proposed Action 
may contribute to increased temperature in San Antonio Creek.  In addition, when long- term 
erosion exceeds sedimentation, channel incision occurs (Fischenich and Morrow 2000).  
Channelization eliminates shallow backwaters and reduces aquatic vegetation important to 
UTS, which affects UTS populations since they are more abundant in pools versus stream 
channels (Section 4.3.2 and 4.3.3).  Although San Antonio Creek is not channelized (i.e., 
concrete lined), it is largely bound by roads, which may be contributing to channel incision; 
potentially resulting similar effects (see generally, Simon and Rinaldi 2006).  Based on a review 
of VAFB GIS, the area north of Lee Road is incised to a greater degree than the Main 
Construction Area.  The size of the hydrologic floodplain in the Main Construction Area is about 
40 feet in width whereas the area north of Lee Road is approximately 35-feet and narrower in 
some areas.  Available data indicates that UTS are not located north of Lee Road, but 
documented near the El Rancho Road Bridge (Section 4.3.3).  The Main Construction Area may 
be a transitional zone between a large wetland area/floodplain to the south (near El Rancho 
Road) and the north (Barka Slough), where the incised channel north of Lee Road may act as a 
barrier to UTS from entering Barka Slough.  It is possible that removal of riparian vegetation 
could lead to further incision of the creek because there would be no vegetation present to slow 
the flow of floodwaters or minimize erosion in the Main Construction Area as discussed in 
Section 7.1.2.1.  As a result, the Proposed Action could contribute to the degradation of UTS 
habitat that is already occurring under existing conditions.   However, since the Proposed Action 
would divert storm water runoff away from San Antonio Creek, the Proposed Action may curb 
continued erosion, to some extent, including its incidental effects, as previously discussed. 

Therefore, the Proposed Action  could result in adverse effects to UTS habitat from vegetation 
removal; however, no additional Conservation Measures are proposed since this is an 
unavoidable consequence of the Proposed Action.   

Table 7 – UTS Habitat in Action Area 

UTS Habitat  

San Antonio Creek  597 linear feet 
Lateral Areas (10-feet from creek)  0.27 acres 

7.2.2.2. Herbicides  

The Proposed Action may result in potential effects on UTS from herbicides for reasons similar 
those discussed in Section 7.1.2.2.   
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Under the Proposed Action, the USAF would use the herbicide Aquamaster® to prevent re-
growth of riparian vegetation within the 0.3-acre Main Construction Area, which includes 
vegetation both upstream and downstream of the bridge and vegetation inside San Antonio 
Creek.  Since the USEPA used toxicity information for freshwater fish as a surrogate for aquatic-
phase amphibians, in their CRLF effects analysis (USEPA 2008), this same information is 
relevant for evaluating effects to UTS from glyphosate. 

Based on available information, Aquamaster’s® main ingredient glyphosate (53.8% 
isopropylamine salt of glyphosate)  has a low tendency to accumulate in fish (Monsanto 2005, 
USEPA 1993b) and pure glyphosate is less toxic than formulations.  Acute toxicity of glyphosate 
(83% to 96.5% glyphosate) ranges from slightly non-toxic to practically non-toxic to freshwater 
fish (USEPA 1993b).  The glyphosate degradate AMPA was determined to be non-toxic in 
exposure studies on rainbow trout (see generally, Bowman 1991).  However, the toxicity of 
certain glyphosate formulations (41.8% to 62.4% glyphosate) was higher, ranging from 
practically non-toxic to moderately toxic in freshwater fish (USEPA 1993b).  Finally, surfactants 
mixed into some formulations of glyphosate may be toxic to fish (i.e., “MON0818”) (USEPA 
1993b).  As previsouly explained, the ingredients of Aquamaster® are proprietary and not listed 
on its label, but the label indicates that the treatment of aquatic weeds can result in oxygen 
depletion that could cause fish suffocation (Monsanto 2005).   

Based on the foregoing information, Aquamaster’s® toxicity to fish may be at most moderately 
toxic based on containing a 53.8% glyphosate formulation (see Patterson 2004).   

Available information indicates that safe application rates for glyphosate containing products as 
to fish are 5 lb ai/A (Patterson 2004).22  In contrast, the safe rate identified for CRLF rate is 
between 3.75 to 7.95 pounds per acre, generally (Section 7.1.2.2).  The difference is consistent 
with the finding that freshwater fish are more sensitive to glyphosate than amphibians (USEPA 
2008).   

Conservation Measures for UTS are the same as those discussed in Section 7.1.2.2.  In sum, 
the USAF plans to apply herbicides in a very controlled and limited manner, which would 
prevent Aquamaster® from entering the water and thus avoiding any real effects on UTS or 
water quality in San Antonio Creek, leading to effects on UTS.  Further, the USAF has 
confirmed that Aquamaster® is not prohibited on any state or federal list and would ensure that 
the DoD applicator would only use a non-toxic surfactant approved for wetland use, if required 
for foliar application. 

Therefore, the Proposed Action  could result in adverse effects to UTS from use of Aquamaster® 
in UTS habitat, but the method of application would avoid the potential adverse effects.  
Conservation Measures for use of Aquamaster® are summarized in Section 8.0.  

7.2.2.3. Water Quality  

The Proposed Action may result in potential water quality effects on UTS for reasons similar 
those discussed in Section 7.1.2.3.   

Under the Proposed Action, the removal of riparian vegetation, a critical component of the 
ecosystem preserving water quality, could result in increased pollutant loads entering San 
Antonio Creek at the Action Area because of the associated loss of soil stabilizing vegetation 
and riparian buffers that filter out pollutants.  Since UTS are confined to San Antonio Creek they 
cannot seek better habitat as San Antonio Creek water quality becomes further impaired 
overtime.  For example, removing riparian vegetation may result in increased sedimentation 
and/or turbidity in San Antonio Creek.  Since San Antonio Creek is shallow and slow flowing and 
                                                               
22 This study evaluated both pure glyphosate and glyphosate formulations on steelhead and salmon species.   
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any increase in sedimentation could have greater short-term effects on UTS than may be the 
case in a larger and faster flowing river where sediments could settle out more quickly.  
Increased turbidity is an adverse effect to UTS, who may be intolerant to turbidity (Section 
4.3.2).  This may not be a major concern, however, because San Antonio Creek is not currently 
impaired for turbidity (CCRWQCB 2010).  In addition, since the USAF would only remove 
vegetation more than 2-inches in diameter, some soil stabilizing/filtering capacity may remain in 
the Action Area.  However, since the USAF plans to re-direct stormwater flow coming from the 
agricultural depression away from San Antonio Creek, the Proposed Action may have an overall 
beneficial effect on water quality.   

The USAF would use/operate construction equipment and vehicles in the hydrologic floodplain 
of San Antonio Creek.  Although the USAF would implement standard spill prevention 
measures, vehicles and equipment generate pollutants that would enter the watershed.  This 
represents an unavoidable adverse effect. 

The USAF does not anticipate adverse effects to water quality from the application of the 
herbicide Aquamaster® because the USAF’s method of application and incorporation of spill 
prevention measures would ensure use of Aquamaster® does not enter San Antonio Creek. 

Therefore, the Proposed Action  could result in adverse effects to UTS due to potential impacts 
to water quality from the incidental effects of vegetation removal and construction equipment 
operating in the hydrologic floodplain; however, the USAF would offset adverse effects by 
diverting stormwater runoff away from San Antonio Creek. 

7.2.2.4. Reduction in Prey   

The Proposed Action may contribute to reduction in UTS prey for the same reasons discussed 
in Section 7.1.2.4.  Namely, the Proposed Action could adversely affect UTS prey by causing a 
reduction in leaf litter within the Action Area and/or temporary displacement into adjacent 
habitat.  The USAF does not anticipate any reduction in prey because of the method of 
application and incorporation of spill prevention measures that would ensure Aquamaster® does 
not enter San Antonio Creek. 

Therefore, the Proposed Action  could result in adverse effects to UTS prey from removal of 
vegetation; however, no additional Conservation Measures are proposed because this is an 
unavoidable effect of the Proposed Action.   

7.2.2.5. Construction Noise  

Note:  This section relies on the best available information, as it currently exists in the literature.  
However, in addition to data gaps, the literature warns against extrapolating the results of fish-
specific studies onto other fish species in addition to relying on data lacking proper unit/metric 
documentation even though most studies unit/metric documentation issues (see Carlson and 
Popper 1997, Hastings and Popper 2005, Popper and Hastings 2009, Hawkins et al, 2015).  
Thus, the USAF cautiously uses existing studies in evaluating the Proposed Action while noting 
potential limitations. 

The Proposed Action would involve noise-generating activities within the San Antonio Creek 
riparian area/ hydrologic floodplain.  There would be no in-water work, because the USAF would 
divert San Antonio Creek, but the noise generated near the creek may still result in effects to 
fish that may be located near the Main Construction Area.      

An underwater acoustic stimulus has two components, particle motion and sound pressure; 
however, fish primarily respond to particle motion whether in the near or far field (Popper and 
Fay 2011, Radford et al., 2012).  The near field is the area close to the noise source where 
particle motion is dominant whereas the far field is the region outside the near field where the 
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propagating pressure wave dominates (Hastings and Popper 2005, Radford et al., 2012).  As 
discussed below, particle motion due to changes in sound pressure are detectable by fish 
depending on their anatomy.  

Fish hear noise, or rather, detect sound (i.e., particle motion and/or sound pressure) with their 
ear (semicircular canals, sensory cristae and otolith organs) and/or their body (Hastings and 
Popper 2005, Popper and Fay 2011).23  The otolith organs contain sensory hair cells that allow 
the fish to detect water motion; these sensory hair cells also exist along the lateral line, along 
the outside of a fish’s body, which allow the fish to detect particle motion in the water column 
(Hastings and Popper 2005, Popper and Fay 2011).  Particle motion stimulates the otolith 
because of the differential motion between the fish and the otolith, due to differing densities, 
which causes the sensory hair cells embedded in the epithelium to move, resulting in the 
detection of sound (Carlson and Popper 1997, Hastings and Popper 2005, Popper and Fay 
2011).  In addition, some fish have specialized anatomical structures (i.e., swim bladder, air 
bubble, gas bladder) that may be coupled with the ear (i.e., an otophysic connection) or located 
in close proximity to the ear, which results in the ability to detect sound pressure and thus a 
higher sensitivity to sound (Hastings and Popper 2005, Popper and Hastings 2009).  The 
specialized anatomical structures serves as a small transducer converting the change in sound 
pressure detected into particle motion heard by its ear; this is in addition to particle motion it 
already senses via the sensory hair cells (Hastings and Popper 2005, Radford et al., 2012).   
Therefore, the otolith is stimulated directly by particle motion and indirectly by particle motion 
when specialized anatomical structures transform sound pressure fluctuations into particle 
motion (Hastings and Popper 2005).   

Depending on the anatomy of the fish, hearing/sound detection varies along a continuum 
(Figure 15).  To better illustrate the difference between the two extremes, Figure 16 presents 
audiograms24 showing the difference in sensitivity between fish species with (solid lines) and 
without (dotted lines) specialized anatomical structures.  Fish with specialized anatomical 
structures can detect sound at lower levels and higher frequencies than fish without such 
structures.  In the past, the terms used were “hearing generalist” (particle motion detectors) and 
“hearing specialist” (particle motion and sound pressure detectors), but new information 
indicates that some hearing generalists are also able to detect pressure (Popper and Fay 2011).  
Although the distinction between generalist and specialist may no longer be accurate, this BA 
retains those terms because past-cited studies use those terms. 
Fishes are able to discriminate between sounds of different magnitudes or frequencies, detect a 
sound in the presence of other signals, and determine the direction of a sound source (sound 
source localization) (Hastings and Popper 2005).  As depicted on Figure 16, the majority of fish 
species detect sounds from below 50 Hz up to 500–1500 hertz (Hz), but hearing specialists will 
detect signals up to 3,000 – 4,000 Hz, with thresholds that are 20 decibels (dB) or more lower 
than hearing generalists (Hastings and Popper 2005, Popper and Hastings 2009).  To illustrate 
this difference, Figure 17 shows the range of hearing for a salmon (generalist) versus a goldfish 
(specialist).  Fish also use sounds in a wide variety of behaviors (i.e., defense and reproduction) 
and these sounds are typically pulsed or tonal and low frequency (50-1000 Hz) and likely used 
for communication over short distances (Carlson and Popper 1997, Hastings and Popper 2005).  

                                                               
23 Consider the terms noise and sound interchangeably in this BA since sources varied in usage; however, noise generally 
means unwanted sound. 

24 An audiogram is a graphic representation of the range of frequencies (or bandwidth) that a fish can detect and showing the 
lowest levels of the sound detected at each frequency (the ‘threshold’ (Popper and Hastings 2009).  Fish audiograms are 
generally U-shaped, with higher thresholds at low and high frequencies and lower thresholds at intermediate frequencies (Fay, 
1988) (Smith et al.  2004). 
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Sounds produced by fish for communication have a relatively low frequency with most energy 
below 500 Hz (Popper and Carlson 1998).   

No specific information is available on UTS in the literature (see Popper and Hastings 2009), but 
it is explained that the majority of fishes do not have specializations and further that the majority 
of the native fishes on the Pacific Coast likely do not have anatomical specializations (Hastings 
and Popper 2005).  The USAF contacted a local research biologist who confirmed that UTS 
have a gas bladder, although not connected to the ear.25  

Therefore, UTS detect both particle motion and sound pressure, to some degree (depends on 
closeness of gas bladder to the ear). 

 
 Source:  Popper and Fay 2011. 

Figure 15 – Continuum of Pressure Detection Mechanisms 

 
 Source: Carlson and Popper 1997. 

Figure 16 – Audiograms for All Fish Species Published in the Literature 

                                                             
25 Brenton Spies, University of California Los Angeles, Research Biologist, email message to author, October 6, 2015. 
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The critical issue for understanding whether an anthropogenic sound affects hearing is whether 
it is within the hearing frequency range of a fish and loud enough to be detectable above 
threshold and the intensity of the sound (i.e., received level, duration, repetition rate, sound 
pressure level, frequency, health of the organisms) (Hastings and Popper 2005, Popper and 
Hastings 2009).  Adverse effects from anthropogenic sound may include potential death, injury, 
hearing loss, change in behavior, and population level effects (fitness and survival) (Popper et 
al. 2014).  A common adverse effect in fish is temporary or permanent hearing loss, which may 
result from high intensity sounds resulting in damage or loss of the otolith’s sensory hair cells 
and/or a tear or rupture of the specialized anatomical structure (Hastings and Popper 2005, 
Popper and Hastings 2009, Larkin et al. 1996).  Less apparent are adverse effects from stress, 
which may result in reduced growth, increase susceptibility to disease and impaired 
reproduction (Popper and Carlson 1998).   

Based on a literature review, no audiograms are available for UTS hearing capabilities, but 
NMFS uses the following sound pressure thresholds for assessing adverse effects to fish, 
generally: 

 Physical injury (dual criteria): cumulative sound exposure level (SEL) of 187 dB re 1 
μPa2 -second or peak sound pressure level (SPL) of 206 dB re: 1μPa.PEAK  

 Behavioral response: 150 dB re 1 μPa (metric not specified).  

(Popper et al. 2006, Popper et al. 2014, WSDOT 2015).   

The effects of sound may be attenuated to some degree, resulting in either lesser or greater 
received levels; sound does not necessarily decrease proportionally to distance.  In water, 
sound travels at a high rate of speed (five times faster than in air) (Popper and Carlson 1998, 
Smith et al. 2006).  However, underwater sound propagation is affected by absorption, surface 
and bottom reflections, refraction (due to the sound speed profile and objects), and water depth 
(Carlson and Popper 1997).  In addition, the literature indicates weather and background noise 
may mask received sound levels in fish; received noise levels may vary up to 50dB because of 
meteorological conditions and that noise needed to be at least 10 dB more intense than 
background noise to be detected (Popper and Carlson 1998).   

In relevant part, low frequency sound propagates very poorly in shallow water because the 
wavelength is larger than the water depth required for noise propagation (Popper, et al., 2005).  
As a result, fish are likely only able to detect lower-frequency sounds from sources that are 
extremely close to them (Popper, et al., 2005).  Low frequency sound ranges from 20 to 300 Hz, 
but could extend up to 500 Hz, as discussed above (Popper and Carlson 1998, Berglund et al. 
1996).  Noise at these frequencies would generally be within the hearing range of fish (see 
Figure 16).  Table 8 shows minimum water depths needed for low frequency sound to 
propagate in water (up to 500 Hz).   

Construction vehicles/equipment would generate low frequency noise (see e.g., Berglund et al. 
1996, Larkin et al. 1996), but pile driving, the focus of noise studies on fish, would occur at even 
lower frequencies than typical construction vehicles/equipment.  As a result, pile-driving 
activities may affect fish to a greater degree than typical construction activities.  In this BA, the 
USAF conducts a comparative analysis based on the measured effects of a pile-driving project 
as the upper limit of potential effects that the Proposed Action would not exceed.   

Despite the caveats discussed above pertaining to noise propagation, as a default, this BA 
assumes attenuation would occur via cylindrical spreading (noise bounded by sediment and 
water), also referred to as the practical spreading model by NMFS, resulting in a 4.5 dB 
transmission loss per doubling of distance (WSDOT 2015, DOSITS 2015, NOAA 2015).   
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Table 8 – Minimum Water Depth for Sound Propagation 

Frequency (Hz) 
Wavelength             

(velocity/ frequency)* 

Minimum Water Depth 
for Noise Propagation 

(feet)** 

35 42.86 35.14 
50 30.00 24.60 
100 15.00 12.30 
150 10.00 8.20 
200 7.50 6.15 
250 6.00 4.92 
300 5.00 4.10 
350 4.29 3.51 
400 3.75 3.08 
450 3.33 2.73 
500 3.00 2.46 

* velocity of sound in water is 1,500 meters per second (m/s). 
** propagation of a sound requires a water depth of 1/4th the wavelength. 

 Source: Popper and Carlson 1998, Urick et al. 1996. 

The Proposed Action would involve noise-generating activities within the creek channel and its 
hydrologic floodplain.  In relevant part, the USAF anticipates using a crane, front loader, and 
dump truck to implement the Proposed Action.  The combined-average in-air noise levels (A-
weighted for human hearing)26 for this equipment is approximately 84 Lmax dBA (WSDOT 2015).   

Because A-weighting deemphasizes low frequency noise (approximates human hearing) (see 
generally, St. Pierre and Maguire 2004, see also Finfer et al. 2008), it is not proper metric for 
evaluating effects to fish because fish hear at low frequencies.  Figure 17 shows the general 
difference between human and fish hearing capabilities.  Another limitation of dBA noise levels 
is that the USAF cannot estimate underwater noise levels because the conversion requires un-
weighted dB levels tied to an in-air reference pressure (see Hastings and Popper 2005, Finfer et 
al. 2008, OCR 2015).27  Even if the conversion were possible, no information is available 
regarding frequency.  As discussed above, frequency and a species-specific audiogram is 
critical to evaluating potential effects to a specific species.  Finally, in-air noise would not have 
the same noise signature as in-water noise and/or noise transmitted from air into the water, 
which is why studies on fish measure received in-water noise levels generated from noise 
sources outside of water.  Therefore, in lieu of actual measurements and species-specific 
studies, this BA relies on existing studies as proxies for evaluating the potential effects of the 
Proposed Action, while referencing dBA levels only as an aid to comparisons.   

                                                               
26 A-weighting deemphasizes low frequency noise, which is the frequency relevant to fish (see Hastings and Popper 2005, see 
generally, St. Pierre and Maguire 2004).   

27 The common conversion from air (dB referenced to 20 micropascals (μPa)) to water (dB referenced to 1 μPa) is to add 26 dB 
with an additional 36 dB recommended to account for the acoustic difference between the mediums (Finfer et al. 2008, DOSITS 
2015, OCR 2015). 
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 Source: Carlson 1997.  

Figure 17 – Audiograms of Selected Species of Fish Compared with the Human Hearing 

A review of the literature on effects to fish from noise focuses on large construction projects 
normally involving pile drivers (an impact device that results in impulse noise).  A recent study 
evaluated noise effects from pile driving on fish in Northern California – Mad River Bridges 
Replacement Project Effects of Pile Driving Sound on Juvenile Steelhead (“Mad River”).  
Although the Proposed Action will not involve a pile driver, this study provides real time data that 
is useful to support a conclusion of no adverse effects from the Proposed Action where the 
primary noise effects would be from non-impact devices, theoretically resulting in less intense 
effects from noise and/or vibrations.   

In Mad River, Caltrans documented noise effects to caged juvenile steelhead from pile driving 
conducted next to an active river channel that ranged in depth from 0 to 10 feet with piles 
installed outside of, but adjacent to the river (see Photos 13 and 14) (Caltrans 2010).  Similarly, 
the Proposed Action would occur next to an active and shallow creek.  Further, the Mad River 
results are useful because they provide information on received noise levels measured from 
equipment with greater average noise levels, as compared to the Proposed Action, in addition to 
evaluating effects of noise on a fish species that is somewhat similar to UTS.  Finally, the Mad 
River report discusses the data in relation to the NMFS thresholds and shows how attenuation 
affects received noise levels even where work is not conducted in-water (see Photo 14 for fish 
cage locations). 
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Photo 13 – Mad River Pile Driving 

 
Photo 14 – Pile Location in Relation to the Mad River and Fish Cages  

In sum, the Mad River project involved the extensive use of a pile driver resulting in fish being 
exposed to underwater peak SPLs (loudest instantaneous noise measurement) ranging from 69 
to 188 decibels (dB) re 1 μPa and cumulative SELs (average of total pile driving noise in one 
day) ranging from 179 to 194 dB re 1 μPa2-sec (CalTrans 2010).   
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As to the potential for physical effects, only on one of the four days of pile driving did noise 
levels exceed the NFMS cumulative SEL level of 187 dB re 1 μPa2 –second (CalTrans 2010).  
The data shows that the project noise levels exceeded the NMFS cumulative SEL threshold on 
the day with the most strikes from the impact hammer (4,306 strikes), but not on the days when 
less strikes occurred (1,100 and 1,164) (Caltrans 2010).  Despite this exceedance, there was no 
exceedance of the NMFS peak threshold.  Despite this intensive use of the pile driver, there 
were no immediate physical injuries, although it was not possible to assess the possibility of 
delayed effects due to project constraints (CalTrans 2010).  However, citing a separate study in 
support of no delayed effects, no immediate or latent (10 to 19 days) mortality in fish occurred 
after exposure to 207 dB cumulative SEL from pile driving (CalTrans 2010).  Therefore, it is 
possible that even with the intensive use of a pile driver, noise levels may have not exceeded 
any of the NMFS noise thresholds for adverse effects to fish if its use was limited to a reduced 
number of strikes per day.   

As to the potential for behavioral effects, peak noise levels exceeded the NMFS threshold of 
150 dB re 1 μPa (Caltrans 2010).  Caltrans documented potential physiological effects based on 
an analysis of blood variables, hematocrit and plasma cortisol, although the effects could not be 
tied exclusively to pile driving (e.g., handling fish, bacterial infection).  However, one effect noted 
for all fish with pile driving identified as a potential cause was elevated plasma cortisol levels 
(indicator of stress) (CalTrans 2010).  Therefore, Mad River shows that juvenile steelhead 
exposed to noise levels from a large impact device, used as close as 115 feet to the fish, only 
resulted in behaviorally effects in the form of stress.   

In comparison, the Proposed Action would use construction equipment with a lesser average 
dBA values (combined maximum is 84 dBA) than a pile driver (96 to 101 dBA) (FHWA 2006) 
used in Mad River, which would theoretically result in lesser, actual received noise levels.  In 
Mad River, Caltrans used a large impact hammer to drive eleven piles to a depth of 65 to 85-
feet over a four-day period taking 16 hours and involving 9,966 impact hammer strokes 
(Caltrans 2010).  Here, the Proposed Action would use a front loader (not an impact device) to 
loosen top soil/sediment to access gabions placed 3-feet below the original ground surface 
(Appendix A, Sheet 1).  A front loader would not be capable of being used to the same extent 
and/or resulting in similar effects as the large pile driver used by Caltrans in Mad River.  The 
impact hammer used was the largest in the United States at that time (Caltrans 2010).  
Therefore, it is likely that the Proposed Action would result in noise levels less than documented 
in Mad River, resulting in lesser potential effects to UTS from noise. 

Therefore, based on Mad River data, the USAF does not anticipated physical injury to UTS 
under the Proposed Action, but it cannot rule out the potential for behavioral effects.  Fish are 
able to detect small changes in their environment (see Popper and Fay 2011) (acceleration 
sensitivity measured at 0.1 nanometer for fish species; diameter of hydrogen atom), but it is not 
certain at what point (i.e., distance or noise level) effects would be considered adverse without 
more information on UTS.  As a result, the USAF reviewed additional studies to determine the 
potential behavioral effects documented to hearing specialists versus generalists because of 
noise.   

As discussed above, UTS is more of a specialist (has gas bladder).  In a study evaluating the 
potential effect of noise as a fish deterrent, noise was generally not a deterrent to fish without a 
swim bladder whereas it was mostly a deterrent to fish with a swim bladder and/or other 
accessory structures increasing hearing abilities (Maes et al., 2004).  This study evaluated forty-
one fish species, including some gobies and armored stickleback, exposed to sound within the 
range of 20 to 600 Hz (Maes et al., 2004).  The avoidance response in fish species ranged from 
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no effect to deflection (Maes et al., 2004).  The gobies28 and the armored stickleback had swim 
bladders, but only the armored stickleback (Gasterosteus aculeatus) did not have a significant 
avoidance response from the noise, which may have been due to its body armor, providing 
some insulation against sound, and/or having a slower maximum swimming speed as compared 
to the water current (Maes et al., 2004).   

Based on the results of this study, noise generated by the Proposed Action may cause an 
avoidance response in UTS, if the noise generated is within their hearing capabilities.  As 
previously discussed, UTS has a swim bladder; however, the UTS is not the same species as 
the armored stickleback, although it is in the same genus.  Extrapolating between species 
advised against even within the same genus.  For example, in one study, a brown trout was 
used as a proxy for evaluating effects to salmon (both in the genus salmo), but it was later 
determined that the brown trout did not have the same hearing sensitivity as salmon (Nedwell et 
al. (2007).  Although Figure 15 generally groups salmonid species together, Nedwell 
demonstrates that not all species are the same despite having a swim bladder.  Nevertheless, 
the value of Maes is that it evaluated many species of fish over a range of different frequencies 
and confirmed that noise, generally, does not bother fish without anatomical specializations, but 
may trigger an avoidance response in fish with anatomical specializations.    

Therefore, since UTS are able to detect sound, there may be some behavioral response to the 
noise generated under the Proposed Action even if it is just be an avoidance response.   

As to the potential for noise propagation within the Action Area, not enough information is 
available to determine the approximate distance and whether such effects are adverse; 
however, available information indicates adverse effects to UTS in San Antonio Creek may not 
result under the Proposed Action, as discussed below. 

First, the minimum water depth for noise to propagate and be perceptible to UTS and/or 
adversely affect UTS does not exist in the Main Construction Area.  As discussed above and 
shown on Table 8, a minimum of 2 feet of water is needed for low frequency sound to propagate 
and potentially affect fish below 500 Hz, assuming the sound levels (i.e., dB) are within their 
hearing capabilities (see e.g., Figure 16).  The depth of San Antonio Creek, in the Main 
Construction Area where ground-disturbing activities would occur, is less than 1 foot in depth 
(several inches) (see Photo 10).  As a result, it is unlikely that sound will propagate in water 
where it may adversely affect UTS in or near the Main Construction Area, since fish in shallow 
water would only perceive sound in close distance.   

Second, the USAF is not able to estimate potential noise attenuation that may result in-water 
due to lack of estimated noise levels, but some attenuation is likely.  Even if possible, projecting 
attenuation based on available dBA values, using the 4.5 dB reduction factor per doubling of 
distance, would not lead to a meaningful result since dBA approximates human hearing and 
noise does not always attenuate in proportion to distance.  For example, the Mad River data 
shows that noise does not attenuate simply in proportion to distance; data exceeded the NFMS 
behavioral threshold at varied distances with some received levels greater further from the noise 
source (Caltrans 2010; see also, Hastings and Popper 2005).  In addition, the USAF cannot 
state the potential noise attenuation from the Proposed Action based on the literature because 
noise propagation and attenuation is highly depending on the specific environment within which 
the sound originates.  However, the USAF is able to conclude that distance does result in some 
attenuation based on Mad River and therefore distance from the noise source under the 
Proposed Action would likely result in some noise attenuation. 

                                                               
28 Pomatoschistus minutus (Pallas), Pomatoschistus lozanoi (de Buen), and the estuarine resident Pomatoschistus microps 
(Krøyer). 
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Third, the USAF would divert San Antonio Creek from the area where ground-disturbing work 
would occur, within the Main Construction Area, protecting UTS to the maximum extent 
practicable.  The USAF anticipates diverting the creek from one bay to the other as work occurs 
in the opposite bay, under the bridge.   

In a recent USAF noise-study, it was determined that an appropriate buffer distance, for the 
protection of anadromous fish, from in-air noise resulting from the use of approximately 1 pound 
of explosives, was 14.1-feet.29  In the same study, an increased buffer of 39-feet was 
recommended for the protection of all early phases of anadromous fish; however, this was 
based on the largest potential quantity of explosives to be used – approximately 6.5 lbs.   
Although this Proposed Action would not utilize explosives or otherwise generate impulse noise 
of the type likely to adversely affect fish (i.e., pile driving), these buffer distances provides an 
upper limit distance that would be protective of UTS.  Essentially, if these buffers are effective to 
avoid adverse effects to anadromous fish from impulse noise, then it would also minimize 
effects to fish from non-impulse noise under the Proposed Action.   

As discussed above, UTS are sensitive to particle motion and pressure change and thus 
impulse noise would have the greater potential to affect UTS than non-impulse noise because of 
the greater potential to generate changes in water pressure (see Larkin et al. 1996) (discussing 
effects of impulse versus continuous noise).  However, the mass of a fish affects the extent to 
which it may experience adverse effects with smaller fish more likely to feel the impacts of 
pressure changes in-water (see generally, Yelverton et al. 1975) (study involved effects of in-
water blasting on fish).  Although adult UTS are very small in comparison to an adult 
anadromous fish, their eggs and juveniles are similar in regards to size and dependence on the 
in-stream habitat.  As a result, the 39-foot buffer would be the most protective of UTS in San 
Antonio Creek.  However, the Proposed Action would not actually generate impulsive noise and 
the ability of the USAF to divert San Antonio Creek is constrained by site conditions.  As a 
result, the most protective distance is not feasible laterally in the Main Construction Area.   

Therefore, the USAF would divert San Antonio Creek at least 14.1 feet away from construction 
activities, if feasible based on site conditions.  This would minimize impacts to UTS from noise 
(and vibrations) to the maximum extent practicable.  Existing site conditions do not allow a 
diversion up to 39-feet away because the floodplain is only 40-feet wide. 

Finally, the Proposed Action would not result in effects from vibration that would adversely affect 
fish embryos or mature fish as previously discussed in Section 7.1.2.5.   However, UTS may still 
be able to perceive vibrations associated with noise generating equipment/vehicles.  The 
setback discussed above is also protective of UTS from the impacts of vibration. 

Therefore, the Proposed Action could result in adverse effects to UTS if noise and/or vibration 
results in interference with UTS activities/behavior, to the detriment of the UTS.  However, the 
USAF would avoid or minimize effects by diverting San Antonio Creek at least 14.1 feet away 
from construction activities, if feasible based on site conditions. 

7.2.2.6. Predation   

The Proposed Action may contribute to an increased risk of predation on UTS for the same 
reasons discussed in Section 7.1.2.6. 

Vegetation removal and noise/vibration from construction activities could increase predation on 
UTS by causing UTS to find other refuge habitat and/or interfering with UTS activities/behavior, 
making them more susceptible to predation.  As further discussed in Section 7.2.2.5, UTS may 
perceive noise/sound generated by the Proposed Action, which at the least could interfere with 
                                                               
29 Chris Garner, USAF (673 CES/CEIEC), Wildlife Biologist, email message to author, September 23, 2015. 
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UTS activities/behavior.  UTS predators in San Antonio Creek include the brown bullhead 
(Section 4.3.3).  As a normal practice, the USAF would continue to remove non-native invasive 
species during VAFB species surveys in San Antonio Creek, which would tend to reduce 
predation of UTS to some degree.   

Therefore, the Proposed Action  could result in adverse effects to UTS from increased 
predations incidental to vegetation removal and noise/vibration disturbance; however, no 
additional Conservation Measures are proposed because this is an unavoidable effect of the 
Proposed Action.   

7.2.3 Conclusion 

Based on the foregoing analysis of effects and considering Conservation Measures, the 
Proposed Action may affect, and is likely to adversely affect the UTS. 

A summary of Conservation Measures that would be implemented as part of the Proposed 
Action are presented in Section 8.0.   

Because it cannot be guaranteed that there will be no accidental takes of UTS, the USAF 
requests incidental take coverage for the UTS, consistent with past consultations for similar 
projects in the unlikely event a UTS is found dead within the Action Area.  In a recent biological 
opinion for the San Antonio Creek Restoration Project (USFWS 2009), the USAF was granted 
the take of two adult or fry UTS before re-initation would be required. 

7.3 Tidewater Goby 

TWG exist throughout the Action Area, but largely occur within the lagoon approximately 6 miles 
downstream of the Main Construction Area (Sections 4.3.3).  However, TWG habitat 
requirements do include coastal streams (Section 4.2.2).  The USAF has documented TWG in 
the creek channel in small numbers and approximately 1 mile upstream of the lagoon at El 
Rancho Road Bridge, which is downstream of the Main Construction Area (Swift 1999).  Since 
TWG are able to move upstream during wet years, it is possible that they could travel upstream 
to the Main Construction Area given the right conditions (Swift 1999).     

7.3.1 Physical Effects 

The Proposed Action may result in similar yet lesser potential physical effects on TWG than 
discussed in Section 7.2.1.   

Under the Proposed Action, TWG could be physically injured during relocation and construction 
activities because TWG is a small fish and its presence may not be so apparent within the 
Action Area (Section 4.2.3).  However, since TWG mostly exist in the downstream lagoon, there 
would be a lesser potential for physical injury in the Main Construction Area, located 
approximately six miles upstream from the lagoon.  In addition, TWG peak breeding/spawning 
season is spring to summer (Section 4.2.3), but reproduction would not likely occur in the Main 
Construction Area (no tributaries) (Section 4.2.3).  Conservation Measures for the protection of 
TWG are the same as those discussed in Section 7.2.1.  

Therefore, the Proposed Action could adversely affect TWG by inadvertent physical injury 
associated with relocation and/or exclusion if they are present in the Action Area.  Conservation 
Measures are summarized in Section 8.0. 
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7.3.2 Habitat Effects  

7.3.2.1. Vegetation Removal  

The Proposed Action may result in lesser potential habitat-related effects on TWG than 
discussed in Section 7.2.2.1. 

Under the Proposed Action, the Proposed Action will affect approximately 597 linear feet of San 
Antonio Creek.  The removal of riparian vegetation is not likely to affect TWG, present in the 
Action Area, because TWG are more dependent on submerged aquatic vegetation for shelter 
and are not dependent on riparian habitat (Section 4.2.2).  Further, the habitat important to 
TWG is likely not in the Action Area, but downstream in the lagoon and/or tributaries to San 
Antonio Creek (Sections 4.2.2, 4.2.3).   

Therefore, the Proposed Action will not cause the loss of TWG habitat in the Action Area 
because TWG habitat is largely in lower San Antonio Creek, but the potential for adverse effects 
cannot be ruled out based on existing information since vegetation removal is anticipated under 
the Proposed Action and TWG may be present in the Action Area.  However, no additional 
Conservation Measures are proposed since these potential impacts are unavoidable 
consequences of the Proposed Action.     

Table 9 - TWG Habitat in Action Area 

TWG Habitat  

San Antonio Creek  597 linear feet 

7.3.2.2. Herbicides 

The Proposed Action may result in potential effects on UTS from herbicides to the same extent 
as discussed in Section 7.2.2.2.   

Under the Proposed Action, adverse effects to TWG from use of Aquamaster® are not 
anticipated despite use in TWG habitat.  This is based on the method of application and 
incorporation of applicable spill prevention measures to ensure that Aquamaster® does not enter 
San Antonio Creek.  Even though TWG are generally located downstream of the Action Area, 
any increased pollutant load (i.e., herbicides) in San Antonio Creek would have the potential to 
affect species in the creek to the same degree.  Conservation Measures for the use of 
Aquamaster® are the same as discussed in Setion 7.2.2.2. 

Therefore, the Proposed Action  could result in adverse effects to TWG from use of 
Aquamaster® in TWG habitat, but the method of application would avoid the potential adverse 
effects.  Conservation Measures for use of Aquamaster® are summarized in Section 8.0.  

7.3.2.3. Water Quality 

The Proposed Action may result in lesser potential water quality effects on TWG than discussed 
in Section 7.2.2.3. 

Under the Proposed Action, increased erosion and sedimentation in the creek from ground 
disturbing activities may occur in the Main Construction Area.  However, the potential effects 
from sedimentation/ increased turbidity would not likely affect TWG that tend to congregate 
further down the Creek (approximately 6 miles) and sediments will have time to settle out of the 
main water column.  In addition, TWG may not be sensitive to sedimentation/increased turbidity.  
TWG habitat includes a variety of substrates including silt (Section 4.2.2).   

Therefore, the Proposed Action will not cause water quality effects to TWG in the Action Area 
because TWG habitat is largely in lower San Antonio Creek, but the potential for adverse effects 
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cannot be ruled out based on existing information since effects to water quality are anticipated 
under the Proposed Action and TWG may be present in the Action Area.  However, no 
additional Conservation Measures are proposed since these potential impacts are unavoidable 
consequences of the Proposed Action.     

7.3.2.4. Reduction in Prey 

The Proposed Action may result in lesser potential effects to prey than as discussed in Section 
7.2.2.4. 

Under the Proposed Action, removal of riparian vegetation and use of herbicides in the Action 
Area would not tend to adversely affect TWG by causing a reduction in prey.  TWG prey 
includes invertebrates, which are dependent on riparian vegetation (see Sections 4.2.3 and 
7.1.2.4).  However, since TWG are largely confined to the downstream lagoon, loss of a small 
patch of riparian vegetation six miles upstream would not appreciably affect the prey of TWG 
that exist in the lagoon due to reduction in leaf litter/temporary displacement in the Action Area.  
In addition, the potential for reduction of prey because of using Aquamaster® is the same as 
discussed in Section 7.2.2.2.  Essentially, there is no reduction in prey anticipated from the use 
of Aquamaster® due to the method of application and incorporation of spill prevention measure, 
ensuring that Aquamaster® does not enter San Antonio Creek.   

Therefore, the Proposed Action will not cause a reduction in TWG prey in the Action Area 
because TWG habitat is largely in lower San Antonio Creek, but the potential for adverse effects 
cannot be ruled out based on existing information since reduction in prey is anticipated under 
the Proposed Action and TWG may be present in the Action Area.  However, no additional 
Conservation Measures are proposed since these potential impacts are unavoidable 
consequences of the Proposed Action.     

7.3.2.5. Construction Noise 

The Proposed Action may result in lesser potential effects to TWG from noise than as discussed 
in Section 7.2.2.5. 

Under the Proposed Action, construction equipment used in the Main Construction Area may 
generate noise/sound that is perceptible to TWG, if they are present in the Action Area. 

TWG hear the same way as discussed in Section 7.2.2.5, but are less sensitive to the effects of 
sound because they do not have a specialized anatomical feature such as a gas/swim bladder; 
it is lost after their larval phase.30 Based on this information, TWG only detect particle motion via 
their sensory hair cells (“hearing generalist”).  Nevertheless, the NMFS sound pressure 
thresholds, assessing adverse effects to fish, are applicable to TWG because they address fish 
generally.   

Considering the comparative analysis of the Mad River versus the Proposed Action, the 
potential effects on TWG would be lesser than the fish analyzed in Mad River, or UTS under the 
Proposed Action, because TWG are less sensitive than steelhead and UTS; lacking a gas 
bladder.  This theory was confirmed in a study where it was documented that noise was not a 
deterrent to fish without a swim bladder, a hearing generalist (see Maes et al., 2004).  This 
study supports a finding of no adverse effects to TWG because it is a hearing generalist.  This 
finding remains even though fish are able to detect small changes in their environment (see 
Popper and Fay 2011) because the ability to detect motion does not necessarily represent the 
threshold of adverse effects.  Since TWG may be able to detect any change in the underwater 
acoustic environment, TWG could have some response to noise, even if slight.  However, as 

                                                               
30 Brenton Spies, University of California Los Angeles, Research Biologist, email message to author, October 6, 2015. 
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shown in Maes, it is unlikely TWG would have an avoidance response.  As a result, no distance 
buffer is required for the protection of TWG from noise.   

As previously discussed in Section 7.1.2.5, the Proposed Action would not result in effects from 
vibration that would adversely affect fish embryos or mature fish.  However, TWG may still be 
able to perceive vibrations. 

Conservation Measures for the protection of TWG are the same as those discussed in Section 
7.2.2.5.  Conservation Measures protective of UTS would necessarily be protective of TWG, 
since TWG is the less sensitive species. 

Therefore, the Proposed Action could result in adverse effects to TWG if noise and/or vibration 
results in interference with TWG activities/behavior, to the detriment of the TWG.  Conservation 
Measures are summarized in Section 8.0.    

7.3.2.6. Predation  

The Proposed Action may result in the same or lesser potential effects to TWG from predation 
than discussed in Section 7.2.2.6. 

Under the Proposed Action, the removal of riparian vegetation may result in loss of refuge 
habitat, which may result in an increased risk of predation by exposure.  The bullhead is also a 
predator of the TWG (Section 4.2.3), but the Proposed Action would not cause any loss of 
habitat in the San Antonio Creek lagoon where most TWG are known to congregate.  
Nevertheless, to the extent that TWG are present in the Main Construction Area and the 
removal of riparian vegetation results in loss of some temporary refuge/protective cover from 
predators, then the potential exists for adverse effects to TWG where the loss of vegetation 
results in increased exposure to predators.  Finally, the USAF would continue to remove non-
native invasive predators during species surveys on San Antonio Creek. 

Therefore, the Proposed Action could result in adverse effects to TWG from  increased 
predation incidental to vegetation removal and noise/vibration disturbance, if they are present in 
the Action Area.  However, no additional Conservation Measures are proposed because this is 
an unavoidable effect of the Proposed Action.   

7.3.3 Conclusion  

Based on the foregoing analysis of effects and considering Conservation Measures, Proposed 
Action may affect, and is likely to adversely affect the TWG.   

A summary of Conservation Measures that would be implemented as part of the Proposed 
Action are presented in Section 8.0.   

Because it cannot be guaranteed that there will be no accidental takes of UTS, the USAF 
requests incidental take coverage for the TWG, consistent with past consultations for UTS.  
TWG were not included as part of the incidental take statement for the San Antonio Creek 
Restoration Project (USFWS 2009), however, since TWG would experience effects similar to 
UTS by virtue of being a fish in San Antonio Creek, the USAF requests take coverage of two 
adult or fry TWG before re-initation would be required. 

8.0 Conservation Measures 

The USAF will implement the Conservation Measures (general and species specific) listed 
below, including a project modification to minimize and/or avoid potential effects on ESA-listed 
species from the Proposed Action.   
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Project Modification: 

o The initial project design included the installation of a drain to divert runoff from the 
agricultural field depression into San Antonio Creek to curb existing bank erosion that 
could undermine the bridge overtime.  The USAF will now construct a berm near the 
agricultural depression to direct surface runoff away from San Antonio Creek.   

General (apply for the protection of all species): 

o A USFWS-approved biologist will be present for all project activities that may affect listed 
species to implement and/or oversee the implementation of the CMs in this BA. 

o A USFWS-approved biologist will be present during annual maintenance activities, which 
may require entry into San Antonio Creek since it will not be diverted subsequent to this 
Proposed Action.   

o The construction contractor would provide the USFWS-approved biologist with a schedule 
of planned construction activities at least 48 hours in advance.   

o Prior to the commencement of construction activities, a USFWS-approved biologist will 
conduct environmental sensitivity training for all project personnel to provide an overview 
on the listed species that may be encountered during the project, applicable regulatory 
policies and provisions regarding their protection, and the avoidance and minimization 
measures to be adhered to in order to protect these species.  Crewmembers will be 
briefed on the reporting process in the event that an inadvertent injury occurs to a listed 
species during construction.  At a minimum, crewmembers shall report any injury to the 
on-site biologist. 

o Equipment and vehicles shall be cleaned of weed seeds prior to use in the Action Area to 
prevent the introduction of weeds.  Prior to transport, any skid plates shall be removed and 
cleaned. If equipment vehicles move from one watershed to another on base, wheels, 
undercarriages, and bumpers will be cleaned prior to traveling.  If no nearby wash facility 
or means to collect on site and dispose of rinse water to a sewer is available, air blast 
equipment vehicles on site.   

o Prior to removing riparian vegetation, the USAF contractor will pre-tag vegetation that is 
more than 2-inches so that the USAF botanist and biologists can ensure effects within the 
scope of this BA.  Plants less than 2-inches in diameter will not be removed since they do 
not present a risk of harm to the bridge.  In addition, prior to vegetation removal, a biologist 
capable of identifying ESA-listed plants will confirm lack of presence. 

o The USAF would ensure equipment operating within the hydrologic floodplain/riparian area 
is placed on protective mats to prevent contamination of the creek bed.  USAF would 
require vehicles to be maintained and stored outside of the hydrologic floodplain, in the 
staging areas, to avoid the potential for inadvertent spills into the creek and riparian areas.  
Fueling of equipment will be conducted in pre-designated areas, outside of the live stream, 
and spill containment materials will be placed around the equipment before refueling.  
Stationary equipment (e.g. cranes) will be outfitted with drip pans and hydrocarbon 
absorbent pads.  If it is necessary to refuel or repair equipment within the riparian corridor, 
a USFWS-qualified biologist will be present to monitor activities. 

o Instream construction activities, including application of Aquamaster®, would be completed 
or paused and all construction equipment and materials in the hydrologic floodplain of San 
Antonio Creek would be removed prior to the onset of significant rainfall (0.5 inches within 
a 24-hour period).  
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o Although the USAF has determined that there will be not affect to ESA-listed riparian birds, 
the USAF as a general matter requires that any vegetation clearing will occur outside of 
bird nesting season.  Bird nesting season is from 15 February through 15 August.  In 
addition to ensuring compliance with the Migratory Bird Treaty Act, this CM would ensure 
any undetected ESA-listed birds are not present during vegetation removal.  If work occurs 
during nesting season, a qualified biologist would conduct bird nest surveys prior to project 
activities.  Contractor will coordinate with 30 CES/CEIEA prior to work. 

o The USAF would continue to remove non-native invasive predators encountered during 
survey efforts (i.e., bullfrogs). 

o The USAF would comply with any additional requirements imposed under the CWA, 31   
determined during the NEPA process, to ensure effects to water quality remain within 
acceptable levels. 

California red-legged frog: 

o The USAF would relocate CRLF prior to construction activities in the Main Construction 
Area. Only a USFWS-approved biologist may relocate CRLFs. 

o The USAF would install temporary exclusionary fencing within the Main Construction Area 
prior to work, monitored daily by a USFWS-approved biologist, to ensure CRLF do not 
enter or remain trapped in the Main Construction Area.  

o All personnel working in the Main Construction Area will adhere to the requirements stated 
in the Declining Amphibian Populations Task Force Fieldwork Code of Practice (USFWS 
2002a) (see Appendix F).   

o The USAF would not use the herbicide Aquamaster® until receipt of a Biological Opinion 
authorizing such use per the recent California Court injunction pertaining to CRLFs 
(USEPA 2015b).  As set forth in this BA, limitations on use of Aquamaster®    are as 
follows:  

 The USAF and/or DoD-approved herbicide applicator would ensure any nonionic 
surfactant added to the Aquamaster® solution is not toxic or prohibited.   

 Aquamaster® will be applied by hand to cut stumps and/or remaining foliage using 
wipe applicators or sponges.   

 Appropriate spill prevention measures will be adopted when working in the San 
Antonio Creek hydrologic floodplain.   

In the event the limitation associated with Aquamaster® application, presented in this BA, 
cannot be followed, the USAF would only allow mechanical or manual methods of 
vegetation removal, excluding the use of vehicles in San Antonio Creek.   

Unarmored threespine stickleback: 

o Same as CRLF, tailored to UTS with the following exceptions: 

 The Declining Amphibian Populations Task Force Fieldwork Code of Practice is not 
applicable to UTS. 

                                                               
31 See e.g., Water Quality Order No. 2013-0002-DWQ, General Permit No. CAG990005, Statewide General NPDES Permit For 
Residual Aquatic Pesticide Discharges to Waters of The United States from Algae and Aquatic Weed Control Applications 
(Appendix G). 
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 The USAF would divert San Antonio Creek during construction activities.  At a 
maximum the diversion would occur 14.1 feet away from construction activities.   

Tidewater goby: 

o Same as UTS, tailored to TWG. 

9.0 Conclusions 

The USAF requests formal consultation with the USFWS on the adverse effects to California 
red-legged frog, unarmored threespine stickleback and tidewater goby based on the analysis 
contained in this BA and the USAF’s ESA determinations (see Table 10). 

Table 10  – ESA Determinations 
Species ESA Determination 
California red-legged frog May affect, likely to adversely affect 
Unarmored threespine stickleback May affect, likely to adversely affect 
Tidewater goby May affect, likely to adversely affect 
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