








































United States Department of the Interior 

IN REPLY REFER TO: 
08EVEN00·2013-F-0077 

Geoff Heotker 

FISH AND WILDLIFE SERVICE 
Ventura Fish and Wildlife Office 

2493 Portola Road, Suite B 
Ventura, California 93003 

Associate Environmental Planner/Biologist 
California Department of Transportation 
50 Higuera Street 
San Luis Obispo, California 93401 

February 14,2013 

Subject: Biological Opinion on the State Route-25 Curve Correction Project, San Benito 
County, California (8-8-13-F-6) 

Dear Mr. Hoetker: 

This document transmits the U.S. Fish and Wildlife Service's (Service) biological opinion based 
on our review of the proposed State Route-25 Curve Correction Project, San Benito County, 
California. The California Department of Transportation (Caltrans), in conjunction with the 
Federal Highway Administration, proposes to improve the safety of State Route-25 in San.Benito 
County. 

Caltrans has requested our concurrence that the subject project may affect, but is not likely to 
adversely affect the federally threatened vernal pool fairy shrimp (Branchinecta lynchi) and the 
federally endangered San Joaquin kit fox (Vulpes macrotis mutica). Caltrans has made a 
determination of no effect to vernal pool fairy shrimp critical habitat (Caltrans 2012). Caltrans 
has requested formal consultation with our office regarding the potential effects of the subject 
project on the federally threatened California tiger salamander (Ambystoma californiense) and 
California red-legged frog (Rana draytonii). Your request, dated October 22, 2012, and received 
in our office October 24,2012, and our response are in accordance with section 7 of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). 

We prepared this biological opinion using information provided in the biological assessment 
(Caltrans 2012) and information in our files. A complete record of this consultation can be made 
available at the Ventura Fish and Wildlife Office. 

CONSULTATION HISTORY 

May 6, 2011: GeoffHoetker (Caltrans) corresponded with Steve Kirkland (Service) via phone 
call to discuss federally listed species and critical habitat that could be affected by the proposed , 
project (informal consultation). Mr. Hoetker explained Caltrans would likely assume presence of 
California tiger salamander in the project area due to several regional occurrence records for the 
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species, the presence of several ponds in the vicinity of the project area, suitable upland habitat 
in the project area, and the fact that the project area was located within federally designated 
critical habitat. Mr. Kirkland agreed assuming presence of California tiger salamander was 
appropriate. Mr. Kirkland indicated although there were no records for California red-legged 
frog within 1 mile of the project site, project disturbance would be within the vicinity of a pond 
within federally designated critical habitat; therefore, he recommended protocol surveys to 
gather information. Mr. Hoetker requested in the interest of time, if the site assessment process 
could be bypassed so that protocol surveys could begin immediately to complete the six 
breeding-season surveys required by June 30,2011. Mr. Kirkland agreed the site assessment 
process could be bypassed and protocol surveys could begin (including the first site visit/survey 
that occurred on April 27). Mr. Kirkland recommended Caltrans formally consult with the 
Service under the Programmatic Biological Opinion for Projects Funded or Approved under the 
Federal Highway Administration's Federal Aid Program (8-8-10-F-58) for California red-legged 
frog regardless whether California red-legged frogs were observed or not observed during the 
survey effort. Mr. Hoetker and Mr. Kirkland briefly discussed potential effects on San Joaquin 
kit fox. 

May 25, 2011: Mr. Hoetker corresponded with Christopher Diel (Service) via email. Mr. Diel 
recommended conducting an early evaluation for San Joaquin kit fox following the Service's 
1999 San Joaquin Kit Fox Survey Protocol for the Northern Range and indicated he was not 
aware of any other San Joaquin kit fox occurrence records from the region that are not already in 
the California Natural Diversity Database (CNDDB). 

June 23, 2011: Caltrans submitted the Early Evaluation for San Joaquin Kit Fox to the Service's 
Ventura Field Office for review. 

August 15, 2011: Mr. Diel contacted Mr. Hoetker via email and indicated the Early Evaluation 
for San Joaquin kit fox had been reviewed and avoidance/minimization measures were 
determined to be sufficient. 

You have requested our concurrence that the proposed project may affect, but is not likely to 
adversely affect vernal pool fairy shrimp and San Joaquin kit fox. Disturbance caused by the 
proposed activities may affect habitat used by both species. However, Caltrans proposes to 
implement measures to avoid adverse effects to vernal pool fairy shrimp and San Joaquin kit fox. 

1. Fencing will be placed and maintained around vernal pool habitat to prevent impacts 
from vehicles. 

2. All on-site construction personnel will receive instruction regarding the presence oflisted 
species and the importance of avoiding impacts to these species and their habitat. 

3. Cal trans will ensure that construction and maintenance activities avoid impacts to the 
pond and watershed onsite. 
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4. A preconstruction survey will be conducted for San Joaquin kit fox no less than 14 days 
and no more than 30 days prior to any construction activities or any project activity likely 
to impact the San Joaquin kit fox. The survey will identify San Joaquin kit fox habitat 
features on the project site, evaluate use by San Joaquin kit fox, and, if possible, assess 
the potential impacts to San Joaquin kit fox by the proposed activity. The status of all 
dens should be determined and mapped. Known dens, if found occurring within the 
footprint of the activity, will be monitored for 3 days with tracking medium to determine 
the current use. If San Joaquin kit fox activity is observed at the den during this period, 
the den will be monitored for at least five consecutive days from the time of the 
observation to allow any resident animals to move to another den during its normal 
activity. 

5. Caltrans will submit to the Service written results of the preconstruction/preactivity 
survey within 5 days after survey completion and prior to the start of ground disturbance 
and/or construction activities. Caltrans will immediately notify the Service if the 
preconstruction/preactivity survey reveals an active natal pupping den or new information 
regarding kit fox presence within 200 feet of the project boundary. 

6. Prior to ground breaking, a Service approved biologist will conduct an environmental 
education and training session for all construction personnel. 

7. Project employees will be directed to exercise caution when driving within the project 
area. A 20-mile-per-hour (mph) speed limit will be strongly encouraged within the 
project site. Cross-country travel by vehicles will be prohibited outside of the proposed 
areas of disturbance, unless authorized by Service. Project employees will be provided 
with written guidance governing vehicle use, speed limits on unpaved roads, fire 
prevention, and other hazards. Construction activity will be confined within the project 
site, which may include temporary access roads and staging areas specifically designated 
and marked for these purposes. 

8. A litter control program will be instituted at each project site. No canine or feline pets or 
firearms (except for law enforcement officers and security personnel) will be permitted 
on construction sites in order to avoid harassment, killing, or injuring of San Joaquin kit 
fox. 

9. Maintenance and construction excavations greater than 2 feet deep will be covered (e.g., 
with plywood, sturdy plastic, steel plates, or equivalent), filled in at the end of each 
working day, or have earthen escape ramps no greater than 200 feet apart to prevent 
trapping San Joaquin kit fox. 

10. The resident engineer or their designee will be responsible for implementing these 
conservation measures and will be the point of contact. 
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11. All grindings and asphaltic-concrete waste will be stored within previously disturbed 
areas absent of habitat and at a minimum of 150 feet from any culvert, wash, pond, vernal 
pool, or stream crossing. 

12. Restoration and revegetation work associated with temporary impacts will be done using 
California endemic plants appropriate for the location. To the maximum extent 
practicable, topsoil will be removed, cached, and returned to the site according to 
successful restoration protocols. Loss of soil from run-off or erosion will be prevented 
with straw bales, straw wattles, or similar means provided they do not entangle or block 
escape or dispersal routes of San Joaquin kit fox. 

13. The project construction area will be delineated with high visibility temporary fencing, 
flagging, or other barrier to prevent encroachment of construction personnel and 
equipment onto any sensitive areas during project work activities. Such fencing will be 
inspected and maintained daily until completion of the project and will be removed only 
when all construction equipment is removed from the site. No project activities will 
occur outside the delineated project area. 

We concur with your determination that the proposed project may affect, but is not likely to 
adversely affect vernal pool fairy shrimp and San Joaquin kit fox. Our concurrence is based on 
the following: 

1. Aquatic habitat will be fully avoided in the project area; 

2. We do not anticipate San Joaquin kit fox to occur in the immediate project area and the 
project activities would have minimal impact to potential habitat; and 

3. Caltrans proposes to implement the aforementioned avoidance and minimization 
measures. 

Based on this concurrence, the vernal pool fairy shrimp and San Joaquin kit fox will not be 
discussed further in this consultation. 

In your October 24, 2012, request for consultation you indicated that the project meets the May 
4, 2011, Programmatic Biological Opinion for Projects Funded or Approved under the Federal 
Highway Administration's Federal Aid Program (8-8-10-F-58) criteria for projects that may 
affect, and are likely to adversely affect California red-legged frog. You determined the 
proposed activities and anticipated effects fall within the scope of the programmatic biological 
opinion. We concur with this determination. California red-legged frog will not be discussed 
further in this document because the effects of the proposed action on California red-legged frog 
are fully addressed in the aforementioned programmatic biological opinion. 
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BIOLOGICAL OPINION 

DESCRIPTION OF THE PROPOSED ACTION 

Caltrans proposes to improve the safety of the segment of State Route-25 between postmile (PM) 
18.8 and PM 19.2 by upgrading the rural 0.4-mile section of State Route-25 to current design 
standards and improve safety. The project proposes to realign the highway by replacing the 
existing curve with a 2,000-foot radius curve with a 300-foot tangent connecting the curves; the 
curves would be realigned into the hillside at 0.25:1 slope. Approximately 41,000 cubic yards of 
material would be excavated at a maximum depth of approximately 44 feet. The project would 
result in two 12-foot lanes and 4-foot shoulders. 

The existing Right of Way (ROW) is approximately 22 feet from the centerline. Because the 
existing ROW cannot accommodate the proposed geometries, additional ROW would be 
required for the improved roadway alignment and to accommodate the wider roadbed. The 
project would require acquisition of approximately 2.9 acres ofROW. The existing land is 
currently used for cattle grazing and agrarian interests. 

In addition to the road improvements, a portion of the existing State Route-25 roadbed would be 
removed and rehabilitated to allow for revegetation with oak trees. A new driveway would be 
constructed for the landowner on the riorth side of State Route-25, which would connect to the 
new section of State Route-25. The portion of the existing State Route-25 not revegetated with 
oak trees would be left intact as permanent access to a stockpile area. 

Equipment would be temporarily staged within the proposed new alignment. If additional space 
is needed, a currently disturbed area (verified by a biological monitor) would likely be rented 
from a nearby property owner. 

Minimization Measures 

Caltrans proposes to implement the following measures to minimize effects to the California 
tiger salamander: 

1. Caltrans will obtain Service approval of Designated Biologist(s) and Designated 
Monitor(s) prior to project-related activities that may result in impacts to the California 
tiger salamander. The Designated Biologist(s) will hold all applicable State and Federal 
permits. Any proposed Biologist(s) that do not have the required permits must work 
under the supervision of one who does have the required permits. These individuals will 
be referred to as Designated Monitors. The Designated Biologist must be present at all 
surveys and during all initial ground disturbing activities in areas of potential California 
tiger salamander habitat to help minimize or avoid impact to the California tiger 
salamander and to minimize disturbance ofhabitat. Designated Biologists and/or 
Designated Monitors who handle California tiger salamanders will ensure that their 
activities do not transmit diseases or pathogens harmful to amphibians, such as chytrid 
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fungus (Batrachochytrium dendrobatidis), by following the fieldwork code of practice 
developed by the Declining Amphibians Task Force. Designated Monitors may monitor 
project activities after initial ground disturbing activities have been completed provided 
the Designated Biologist with the active permits can be contacted should the need arise to 
relocate a California tiger salamander. Work that could potentially harm the California 
tiger salamander will be stopped until the Designated Biologist arrived to relocate the 
California tiger salamander to the pre-approved location. If the Designated Biologist or 
Designated Monitor recommends that work be stopped they will notify the resident 
engineer immediately. The resident engineer will resolve the situation by requiring that 
all actions that are causing these effects be halted. When work is stopped, the Service 
will be notified as soon as possible. 

2. Small mammal burrows within the proposed areas of permanent impact will be hand-
excavated by a Service approved biologist prior to construction. The timing of hand 
excavation shall occur outside of the California tiger salamander breeding season. 
Excavation of burrows between June 15 and November 1 will avoid the breeding season 
(November to March) and most juvenile dispersal movements. Caltrans will hand-
excavation of several dozen small mammal burrows that have the greatest potential to 
serve as refugia for California tiger salamanders, in coordination with and approval from 
Service and California Department of Fish and Wildlife. Determination of these burrows 
would include known parameters of preferred refugia, such as proximity to the pond 
within the project area and burrow-type. If a California tiger salamander is found in an 
excavated burrow, a Service approved biologist will relocate the animal to another 
suitable burrow that will be avoided by project-related activities. 

3. Following hand excavation, exclusion fencing will be established around the proposed 
areas of disturbance and maintained through construction, to ensure no California tiger 
salamanders enter the work area. Caltrans will establish fencing along the outer limits of 
proposed disturbance to preserve small mammal burrows in upland areas outside of the 
limits of disturbance to the maximum extent feasible. Cal trans proposes to install fencing 
that would exclude salamanders from the work area. Fencing will be buried to a depth of 
6 inches and will be a minimum of3.3 feet tall following installation. Exclusionary 
fencing will be monitored daily, prior to the start of construction activities each day, to 
evaluate its effectiveness and ensure that no California tiger salamanders become trapped 
in the fencing. If a California tiger salamander is found along the fence, a Service 
approved biologist will relocate the animal to the small pond near the project area that 
will be avoided by project-related activities. All fencing will be maintained for the 
duration of construction and removed on project completion. 

4. Effects to California tiger salamanders will be minimized during rainy weather and at 
night. Between November 1 and Aprill, the project site will be surveyed nightly by the 
Designated Biologist or a Designated Monitor prior to any night work. When the chance 
of rainfall within 24 hours is predicted to be 70 percent or greater, only critical project 
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activities will be allowed at night within potential California tiger salamander habitat, 
until no further rain is forecast. 

5. Designated Biologists or Monitors will inspect all open trenches, auger holes, and other 
excavations that may trap California tiger salamander prior to any work in or around 
these features and before they are back filled. 

6. The Designated Biologist will conduct an education program for all persons employed or 
otherwise working on the project site prior to performing any work on-site. The program 
will include a discussion of the biology of the California tiger salamander and project-
specific avoidance and minimizations measures. Upon completion of the program, 
employees will sign a form stating they attended the program and understand all 
protection measures. 

7. Copies of all relevant agreements and permits (e.g., Biological Opinion) will be 
maintained at the worksite. 

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATION 

The jeopardy analysis in this Biological Opinion relies on four components: (1) the Status of the 
Species, which evaluates the range-wide condition ofthe California tiger salamander, the factors 
responsible for that condition, and the species' survival and recovery needs; (2) the 
Environmental Baseline, which evaluates the condition of the species in the action area, the 
factors responsible for that condition, and the relationship of the action area to the survival and 
recovery of the species; (3) the Efficts of the Action, which determines the direct and indirect 
impacts of the proposed Federal action and the effects of any interrelated or interdependent 
activities on the species; and (4) the Cumulative Effects, which evaluates the effects of future, 
non-Federal activities in the action area on the species. 

In accordance with policy and regulation, the jeopardy determination is made by evaluating the 
effects ofthe proposed Federal action in the context of the current status of the California tiger 
salamander, taking into account any cumulative effects, to determine if implementation ofthe 
proposed action is likely to cause an appreciable reduction in the likelihood of both the survival 
and recovery of the species in the wild. 

The jeopardy analysis in this biological opinion places an emphasis on consideration of the 
range-wide survival and recovery needs of the California tiger salamander and the role of the 
action area in the survival and recovery of the species as the context for evaluating the 
significance of the effects of the proposed Federal action, taken together with cumulative effects, 
for purposes of making the jeopardy determination. 
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STATUS OF THE SPECIES 

California tiger salamander 

The Service recognizes three distinct populations of the California tiger salamander: Sonoma 
County, Central California, and northern Santa Barbara County. On August 4, 2004, we 
published a final rule listing the California tiger salamander as threatened range-wide, including 
the previously identified Sonoma and Santa Barbara distinct population segments (Service 2004). 
On August 19, 2005, U.S. District Judge William Alsup vacated the Service's downlisting ofthe 
Sonoma and Santa Barbara populations from endangered to threatened. Thus, the Sonoma and 
Santa Barbara populations are listed as endangered, and the Central California population is 
listed as threatened. 

The California tiger salamander is endemic to the grassland community found in California's 
Central Valley, the surrounding foothills, and coastal valleys (Fisher and Shaffer 1996). The 
historic distribution for the California tiger salamander in the Central Valley and surrounding 
foothills included northern Yolo County southward to northwestern Kern County and northern 
Tulare County. Currently, the central California tiger salamander is known to occupy the Bay 
Area (central and southern Alameda, Santa Clara, western Stanislaus, western Merced, and the 
majority of San Benito counties), Central Valley (Yolo, Sacramento, Solano, eastern Contra 
Costa, n0rtheastern Alameda, San Joaquin, Stanislaus, Merced, and northwestern Madera 
counties), southern San Joaquin Valley (portions of Madera, central Fresno, and northern Tulare 
and Kings Counties), and the Central Coast Range (southern Santa Cruz, Monterey, northern San 
Luis Obispo, and portions of western San Benito, Fresno, and Kern counties). 

The central California tiger salamander has an obligate biphasic life cycle (Shaffer et al. 2004). 
Although the larvae develop in the vernal pools and ponds in which they were born, the species 
is otherwise terrestrial and spend most of their post-metamorphic lives in widely dispersed 
underground retreats (Shaffer et al. 2004; Trenham et al. 2001). Subadult and adult central 
California tiger salamanders typically spend the dry summer and fall months·in the burrows of 
small mammals, such as California ground squirrels (Otospermophilus beecheyi) and Botta's 
pocket gopher (Thomomys bottae) (Storer 1925; Loredo and Van Vuren 1996; Petranka 1998; 
Trenham 1998). Movement of California tiger salamanders within and among burrow systems 
continues for at least several months after juveniles and adults leave the ponds (Trenham 2001). 
California tiger salamanders cannot dig their own burrows, and as a result, their presence is 
associated with burrowing mammals (Seymour and Westphal1994). Central California tiger 
salamanders depend on persistent small mammal activity to create, maintain, and sustain 
sufficient underground refugia for the species. Loredo et al. (1996) found that California ground 
squirrel burrow systems collapsed within 18 months following abandonment by, or loss of, the 
mammals. Central California tiger salamanders may also use landscape features such as leaf 
litter or desiccation cracks in the soil for upland refugia. Because they spend most of their lives 
underground, the animals rarely are encountered even in areas where central California tiger 
salamanders are abundant. 
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Upland burrows inhabited by central California tiger salamanders have often been referred to as 
aestivation-sites. However, "aestivation" implies a state ofinactivity, while most evidence 
suggests that the animals remain active in their underground dwellings. Van Hattem (2004) 
found that salamanders move, feed, and remain active in their burrows. Because adults arrive at 
breeding ponds in good condition and are heavier when entering the pond than when leaving, 
researchers have long inferred that they are feeding while underground. A number of direct 
observations have confirmed this (Trenham 2001; Van Hattem 2004). Thus, "upland habitat" is 
a more accurate description of the terrestrial areas used by central California tiger salamanders. 
The upland component of California tiger salamander habitat typically consists of grassland 
savannah, but includes grasslands with scattered oak trees, and scrub or chaparral habitats 
(Shaffer et al. 1993, Service 2000). California tiger salamanders spend the majority of their lives 
in upland habitats and cannot persist without them (Trenham and Shaffer 2005). 

Central California tiger salamanders typically emerge from their underground refugia at night 
during the fall or winter rainy season (November-May) to migrate to their breeding ponds 
(Stebbins 1985, 1989; Shaffer et al. 1993; Trenham et al. 2000). The breeding period is closely 
associated with the rainfall patterns in any given year with less adults migrating and breeding in 
drought years (Loredo and Van Vuren 1996; Trenham et al. 2000). Males migrate to the 
breeding ponds before females (Twitty 1941, Shaffer et al. 1993, Loredo and Van Vuren 1996, 
Trenham 1998). Males usually remain in the ponds for an average of about 6 to 8 weeks, while 
females stay for approximately 1 to 2 weeks. In dry years, both sexes may stay for shorter 
periods (Loredo and Van Vuren 1996, Trenham 1998). Historically, natural ephemeral vernal 
pools were the primary breeding habitats for California tiger salamanders (Twitty 1941, Fisher 
and Shaffer 1996, Petranka 1998). However, with the conversion and loss of many vernal pools 
through farmland conversion and urban and suburban development, ephemeral and permanent 
ponds that have been created for livestock watering are now frequently used by the species 
(Fisher and Shaffer 1996, Robins and Vollmar 2002). Ideal breeding ponds are typically 
fishless, free of non-native predators, and seasonal or semi-permanent (Barry and Shaffer 1994; 
Petranka 1998). After breeding and egg laying is complete, adults leave the pool and return to 
their upland refugia (Loredo et al. 1996; Trenham 1998). Adult central California tiger 
salamanders often continue to emerge nightly for approximately the next two weeks to feed in 
their upland habitat (Shaffer et al. 1993). 

Following metamorphosis in the late spring or early summer, juvenile central California tiger 
salamanders leave their pools and move to upland habitat, where they live continuously for 
several years. This emigration can occur in both wet and dry conditions (Loredo and Van Vuren 
1996; Loredo et al. 1996). Wet conditions are more favorable for upland travel but summer rain 
events seldom occur as metamorphosis is completed and ponds begin to dry. As a result, 
juveniles may be forced to leave their ponds on rainless nights. The peak emergence of these 
metamorphs in ponds is typically between mid-June and mid-July (Loredo and Van Vuren 1996; 
Trenham et al. 2000). Juveniles remain active in their upland habitat, emerging from 
underground refugia during rainfall events to disperse or forage (Trenham and Shaffer 2005). 
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At a study in Monterey County, it was found that upon reaching sexual maturity, most 
individuals returned to their natal/birth pond to breed, while 22 percent dispersed to other ponds 
(Trenham et al. 2001). After breeding, adult central California tiger salamanders return to 
upland habitats, where they may live for one or more years before attempting to breed again 
(Trenham et al. 2000). In addition to traveling long distances during juvenile dispersal and adult 
migration, salamanders may reside in burrows far from their associated breeding ponds. 

Central California tiger salamanders are known to travel long distances between breeding ponds 
and their upland refugia. Generally it is difficult to establish the maximum distances traveled by 
any species, but salamanders in Santa Barbara County have been recorded dispersing up to 1.3 
miles from their breeding ponds (Sweet 1998). As a result of a 5-year capture and relocation 
study in Contra Costa County, Orloff (2007) estimated that captured central California tiger 
salamanders were traveling a minimum of 0.5 mile to the nearest breeding pond and that some 
individuals were likely traveling more than 1.3 miles to and from breeding ponds. Central 
Califorriia tiger salamanders are also known to travel between breeding ponds. One study found 
that 20 to 25 percent of the individuals captured at one pond were recaptured later at other ponds 
approximately 1,900 and 2,200 feet away (Trenham et al. 2001). 

The central California tiger salamander is imperiled throughout its range due to a variety of 
human activities (Service 2004). Current factors associated with declining central California 
tiger salamander populations include continued habitat loss and degradation due to agriculture 
and urbanization; hybridization with the non-native eastern tiger salamander (Ambystoma 
tigrinum) (Fitzpatrick and Shaffer 2004; Riley et al. 2003); and predation by introduced species. 
Central California tiger salamander populations are likely threatened by multiple factors but 
continued habitat fragmentation and colonization of non-native salamanders may represent the 
most significant current threats. Habitat isolation and fragmentation within many watersheds 
have precluded dispersal between sub-populations and threatened the viability of 
metapopulations (broadly defined as multiple subpopulations that occasionally exchange 
individuals through dispersal, and are capable of colonizing or "rescuing" extirpated habitat 
patches). Other threats include disease, predation, interspecific competition, urbanization and 
population growth, exposure to contaminants, destructive rodent-control techniques (e.g., deep-
ripping of burrow areas, use of fumigants) (Service 2003), reduced survival due to the presence 
ofmosquitofish (Gambusia affinis) (Leyse and Lawlor 2000), road-crossing mortality (Service 
2000), and hybridization with non-native salamanders. Currently, these various primary and 
secondary threats are largely not being offset by existing Federal, State, or local regulatory 
mechanisms. The central California tiger salamander is also prone to chance environmental or 
demographic events, to which small populations are particularly vulnerable. 

ENVIRONMENTAL BASELINE 

Action Area 

Service regulations define the action area as "all areas affected directly or indirectly by the 
Federal action and not merely the immediate area involved in the action" (50 CFR 402.02). The 
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action area for this project includes approximately 14.7 acres of the existing State Route-25 
alignment and ROW, cut and fill areas, and the new alignment. Areas not currently developed 
are predominately nonnative grasslands with scattered blue oak trees (Quercus douglasii) and 
numerous small mammal burrows (Caltrans 2012). A 0.05-acre ephemeral pond is located in the 
northeastern portion of the project area (Caltrans 2012). 

Status of the California Tiger Salamander in the Action Area 

The action area for the proposed project occurs within the range of the California tiger 
salamander. Numerous records of California tiger salamanders, including observed breeding, 
occur within 3 miles of the project area (CDFW 2013). One record of two individual California 
tiger salamanders, one adult and one juvenile, occurs near the east end of the project area 
(CDFW 2013). No recent surveys have been conducted at the project site, but it supports 
suitable habitat including a pond and rodent burrows in the surrounding uplands. Due to these 
factors, Caltrans determined that the action area is occupied by California tiger salamanders 
(Caltrans 2012). 

EFFECTS OF THE ACTION 

Direct adverse effects to California tiger salamanders in the action area may include injury or 
mortality from being crushed by heavy equipment, construction debris, and worker foot traffic. 
These impacts would be reduced by minimizing and clearly demarcating the boundaries of the 
project area and equipment access routes. A voiding work activities during the dispersal season 
would further reduce adverse impacts. 

Cut and fill activities in the action area could result in long-term and short-term effects on 
California tiger salamanders from permanent and temporary disturbance to upland habitat. The 
destruction of any rodent burrows could result in mortality or injury to any California tiger 
salamanders that remain in the project area. Hand excavation of small mammal burrows and 
capture and relocation of individuals would reduce the likelihood of California tiger salamanders 
becoming entombed during construction activities. 

The capture and handling of California tiger salamanders to move them from a work area could 
result in injury or mortality as a result of improper handling, containment, or transport of 
individuals or from releasing them into unsuitable habitat. The use of a Service approved 
biologist, who is authorized to relocate any California tiger salamanders found alive during 
grading and construction activities, would help minimize injury to California tiger salamanders 
found alive during these activities. 

Chytrid fungus is a water-borne fungus that can be spread through direct contact between aquatic 
animals and by a spore that can move short distances through the water. The fungus only attacks 
the parts of an animal's skin that have keratin (thickened skin), such as the mouthparts of 
tadpoles and the tougher parts of adults' skin, such as the toes. It can decimate amphibian 
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populations, causing fungal dermatitis, which usually results in death in 1 to 2 weeks. Infected 
animals may spread the fungal spores to other ponds and streams before they die. Once a pond 
has become infected with chytrid fungus, the fungus stays in the water for an undetermined 
amount of time. Infected equipment or footwear could introduce chytrid fungus into areas where 
it did not previously occur. If this occurs in the action area, many California tiger salamanders 
could be affected. 

The potential exists for uninformed workers to intentionally or unintentionally injure or kill 
California tiger salamanders. The potential for this impact to occur would be reduced by 
informing workers of the presence and protected status of these species and the measures that are 
being implemented to protect it during project activities as described in the project description 
section of this biological opinion. 

Trash left during or after project activities could attract predators to work sites, which could, in 
turn, prey on California tiger salamanders. For example, raccoons (Procyon lotor) are attracted 
to trash and also prey opportunistically on California tiger salamanders. This potential impact 
will be reduced or avoided by careful control of waste products at all work sites. 

In summary, because Cal trans has proposed measures to protect the species, we anticipate that 
few, if any, California tiger salamanders are likely to be killed or injured during this work. The 
effects from implementing the proposed action on the California tiger salamander are likely to be 
minimal. Only a small portion of habitat ofthe entire range of California tiger salamanders 
would be affected by the project. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. At this time, we are 
unaware of any non-Federal actions that are reasonably certain to occur in the action area. 

CONCLUSION 

After reviewing the current status of the California tiger salamander, the environmental baseline 
for the action area, the effects ofthe proposed activities, and the cumulative effects, it is the 
Service's biological opinion that Caltrans' proposed activities are not likely to jeopardize the 
continued existence of the California tiger salamander. 

We have reached this conclusion for the following reasons: 

1. Approximately 14.7 acres of habitat for the California tiger salamander would be 
disturbed, which represents a small portion of the range of the taxon. 
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2. Few, if any, California tiger salamanders are likely to be killed or injured during project 
activities. 

3. Caltrans will implement measures to reduce the adverse effects of the proposed project 
on the California tiger salamanders. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption. Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to a 
listed species by annoying it to such an extent as to significantly disrupt normal behavioral 
patterns which include, but are not limited to, breeding, feeding, or sheltering. Incidental take is 
defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity. Under the terms of section 7(b )( 4) and section 7( o )(2), taking that is incidental to 
and not intended as part of the agency action is not considered to be prohibited taking under the 
Act provided that such taking is in compliance with the terms and conditions of this incidental 
take statement. 

The measures described below are non-discretionary and Caltrans must ensure that they become 
binding conditions ofthe project for the exemption in section 7(o)(2) to apply. IfCaltrans fails 
to assume and implement the terms and conditions of the incidental take statement, the protective 
coverage of section 7 ( o )(2) may lapse. To monitor the impact of incidental take, Cal trans must 
report the progress of the action and its impact on the species to the Service as specified in the 
incidental take statement [50 CFR 402.14(i)(3)]. 

We anticipate that the following level of take may result from the proposed activities: All 
California tiger salamanders found within the action area may be subject to take in the form of 
capture during relocation efforts. As a result of capture, a subset of captured California tiger 
salamanders may be injured or killed or may experience a substantial disruption of normal 
behavioral patterns to the point that they have been harassed. Any California tiger salamanders 
that remain in the action area may be crushed or otherwise injured or killed. California tiger 
salamanders may be taken only within the defined boundaries of the action area. 

We cannot determine the precise number of California tiger salamanders that may be taken as a 
result ofthe State Route-25 Curve Correction Project. Numbers and locations of California tiger 
salamanders within a population vary from year to year. Incidental take of the California tiger 
salamander will be difficult to detect because of its small body size and finding a dead or injured 
specimen is unlikely. 
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This biological opinion does not exempt any activity from the prohibitions against take contained 
in section 9 of the Act that is not incidental to the action as described in the Description of the 
Proposed Action section, above. Take that occurs outside of the defined action area, or from any 
activity not described in this biological opinion, is not exempted from the prohibitions against 
take described in section 9 of the Act. 

REASONABLE AND PRUDENT MEASURES 

The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize take of the California tiger salamander: 

1. Cal trans must ensure that the level of incidental take that occurs during project 
implementation is commensurate with the analysis contained herein. 

2. Biologists who will survey for, capture, and move California tiger salamanders must be 
authorized by the Service prior to the onset of ground-disturbing activities. 

3. Caltrans and authorized biologists must implement well-defined measures to reduce take 
of California tiger salamanders during project activities. 

The Service's evaluation of the effects ofthe proposed action includes consideration of the 
measures to minimize the adverse effects of the proposed action on the California tiger 
salamander that were developed by the Service and Caltrans, and repeated in the Description of 
the Proposed Action portion of this biological opinion. Any subsequent changes in these 
measures proposed by Cal trans may constitute a modification of the proposed action and may 
warrant re-initiation of formal consultation, as specified at 50 CPR 402.16. These reasonable 
and prudent measures are intended to supplement the protective measures that were proposed by 
Cal trans as part of the proposed action. 

TERMS AND CONDITIONS 

To be exempt from the prohibitions of section 9 of the Act, Caltrans must comply with the 
following terms and conditions, which implement the reasonable and prudent measures described 
above. These terms and conditions are non-discretionary. 

1. The following term and condition implements reasonable and prudent measure 1: 

If one California tiger salamander is found dead or injured, Caltrans must contact 
our office immediately so we can review the project activities to determine if 
additional protective measures are needed. In instances where the amount or 
extent of incidental take is exceeded, the exemption issued pursuant to section 
7 ( o )(2) will have lapsed and any further take would be a violation of section 9. 
Consequently, we recommend that any operations causing such take cease 
pending reinitiation. 
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2. The following terms and conditions implement reasonable and prudent measure 2: 

a. Cal trans must request our written approval of any biologists it wishes to survey 
for, monitor, conduct training sessions for, capture, handle, and relocate 
California tiger salamanders. The request must be in writing and be received by 
the Service's Ventura Fish and Wildlife Office at least 30 days prior to the 
commencement of any of these activities. 

Information included in a request for authorization should include, at a minimum: 
(1) relevant education; (2) relevant training on species identification, survey 
techniques, handling individuals of different age classes, and handling of different 
life stages by a permitted biologist or recognized species expert authorized for 
such activities by the Service; (3) a summary of field experience conducting 
requested activities (to include project/research information); (4) a summary of 
biological opinions under which they were authorized to work with the listed 
species and at what level (such as construction monitoring versus handling), this 
should also include the names and qualifications of persons under which the work 
was supervised as well as the amount of work experience on the actual project; (5) 
a list of Federal Recovery Permits [lO(a)l(A)] held or under which are authorized 
to work with the species (to include permit#, authorized activities, and name of 
permit holder); and (6) any relevant professional references with contact 
information. 

b. The authorized biologist may designate a biological monitor to be onsite 
throughout project implementation, in lieu of himself or herself, to ensure 
California tiger salamanders are not killed, injured, or unintentionally disturbed. 
Either the authorized biologist or designated biological monitor must be onsite 
during any project-related activity. 

3. The following terms and conditions implement reasonable and prudent measure 3: 

a. The authorized biologist for the California tiger salamanders must be onsite and 
conduct daily surveys of areas of ground disturbance within the project area for 
the presence of California tiger salamanders. 

b. Caltrans must condition any contracts to require a 20 mph speed limit for all 
construction personnel within the project area. 

c. Caltrans must limit construction activities at night between November 1 and 
April 1 to the maximum extent practicable. 

d. If construction activities occur between November 1 and Aprill, the authorized 
biologist or designated biological monitor must conduct routine surveys of work 
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areas, including each morning before construction activities resume, to ensure 
California tiger salamanders have not moved back into a work area overnight. 

REPORTING REQUIREMENTS 

Cal trans must provide a written report to the Service within 90 days following completion of the 
proposed project. The report must also state the number of California tiger salamanders killed or 
injured, describing the circumstances of the mortalities or injuries if known. The report must 
contain information on the following: (1) the type of activities that occurred in the action area 
(e.g., construction activities, monitoring); (2) the location of these activities; (3) a description of 
the habitat in which these activities occurred; ( 4) the number of California tiger salamanders 
captured and relocated; ( 5) the locations from which California tiger salamanders were moved 
and where they were relocated to; (6) the results of any surveys conducted for any listed species; 
(7) an analysis of the effectiveness of the avoidance and minimization measures and 
recommendations for future measures; and (8) any other pertinent information. This reporting is 
not in lieu of reporting required immediately upon the take of California tiger salamander as 
described below. 

DISPOSITION OF DEAD OR INJURED SPECIMENS 

Within .3 days of locating any dead or injured California tiger salamanders, Caltrans must notify 
the Ventura Fish and Wildlife Office by telephone '(805) 644-1766 and in writing (2493 Portola 
Road, Suite B, Ventura, California 93003). The report shall include the time and date, location 
of the carcass, cause of death, if known, likely source of injury, and any other pertinent 
information. 

Care must be taken in handling dead specimens to preserve biological material in the best 
possible state for later analysis. Should any injured California tiger salamanders survive, the 
Service must be contacted regarding their final disposition. The remains of California tiger 
salamanders must be placed with the California Academy of Sciences Herpetology Department 
(Contact: Jens Vindum, Department of Herpetology, California Academy of Sciences, 875 
Howard Street, San Francisco, California, 94103, (415) 321-8289). Caltrans must make 
arrangements regarding proper disposition of potential museum specimens with the California 
Academy of Sciences prior to implementation of any actions. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species, to help implement recovery plans, or to 
develop information. 
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Caltrans should support efforts to raise public awareness of the threat of non-native 
species (including both plants and animals) to native species and methods to manage this 
threat. 

REINITIATION NOTICE 

This concludes formal consultation on the effects ofthe State Route-25 Curve Correction 
Project. As provided in 50 CFR 402.16, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or is 
authorized by law) and if: (1) the amount or extent of incidental take is exceeded, (2) new 
information reveals effects of the agency action that may affect listed species or critical habitat in 
a manner or to an extent not considered in this opinion, (3) the agency action is subsequently 
modified in a manner that causes an effect to the listed species or critical habitat not considered 
in this opinion, or ( 4) a new species is listed or critical habitat designated that may be affected by 
the action. In instances where the amount or extent of incidental take is exceeded, any 
operations causing such take must cease pending reinitiation. 

If you have any questions regarding this biological opinion, please contact Christopher Diel of 
my staff at (805) 644-1766, extension 305. 

Sincerely, 

Diane K. N oda 
Field Supervisor 
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Design Engineer, Branch S 
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  05-0T640K    

From: DEPARTMENT OF TRANSPORTATION   Project ID 0500020030 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 
Subject: Geotechnical Design Report 

 

Introduction 

A Geotechnical design Report (GDR) is provided for the above referenced project. The 

proposed project will improve the horizontal highway alignment in order to minimize 

run-off-the-road and cross-centerline collisions. 

 

Pertinent Reports and Investigations 

The following publications were used to assist in the assessment of site conditions: 

1. 2010 State Geologic Map of California, California Geological Survey, Jennings, 

Saucedo, et al. 

2. Geology of the San Benito Quadrangle, California, Dissertation, University of 

California, Wilson, Ivan, F., 1938. 

3. District Preliminary Geotechnical Report, Interoffice Memorandum, July 22, 

2010, California Department of Transportation, Geotechnical Services, San Luis 

Obispo, California.  

Physical Setting 

The project is located in rural San Benito County. Sparse trees line Highway 25 as it 

meanders though rolling hills covered with low grasses near the eastern entrance to 

Pinnacles National Monument. Highway 25 travels north south and follows the eastern 

foothills of the Gabilan Range, paralleling the San Andreas Fault Zone.  

The climate is semiarid, with little or no precipitation during the summer months and 

moderate precipitation including snow at higher elevations in the winter. Average annual 

precipitation in the region is 12 inches. 

 

Man-made and Natural Features of Engineering and Construction Significance 
Cuts along the existing highway alignment are standing at 0.5:1 to 1: 1 and are globally 

stable. Local instabilities, resulting in minor surface raveling in the soils and small 

rockfalls in the rock, are causing low volumes of material to accumulate in the available 

catchment at grade. Rock outcrops exposed on the surface are prevalent throughout the  
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area of the proposed alignment. South and adjacent of the proposed alignment there is a 

topographic low with desiccation cracks indicative of an area of high moisture or ponding 

during the wet season. 

 

Regional Geology and Seismicity 

Geology 

Information regarding the site characteristics were obtained from published geologic 

maps and field observations.   

Franciscan Complex geology was observed in cuts and on the surface in the vicinity of 

the project. Hard blocks of fractured metamorphosed undifferentiated fine-grained 

sedimentary rock (meta-sedimentary) were observed in the cuts along the current 

highway alignment and in outcrops in the project area. A veneer of soil of varying 

thicknesses overlies the rock. The soil layer is very thin between stations 18+00 and 

21+00 thickening to the east and west along the proposed alignment. Fifty feet south of 

the proposed alignment, between stations 17+00 and 20+00, a slight topographic 

depression exists where soil desiccation cracks were observed. This area may at times be 

wet or temporarily pond water.  

Seismicity 

The nearest active fault is the San Andreas Fault 500 feet to the northeast. The maximum 

credible moment magnitude is 7.9.  

Table 1: Project Area Faults and Activity Rating 

Fault Name 
Maximum Credible Moment 

Magnitude 

Approximate 

Distance 

Acceleration 

(gravity) 

San Andreas Fault Zone 7.9 0.1 miles 1.15g 

Three references for fault activity were used to develop this table: 

 The Alquist-Priolo Fault-Rupture Hazard Zones in California study was mandated by the Alquist-Priolo 

Special Studies Zones Act of 1972.  The purpose of this Act is to regulate development near active faults so as 

to mitigate the hazard of surface fault-rupture. 

 The Monterey (1975)  and San Luis Obispo County Seismic Safety and Safety Element study was 

completed as required by California Government Code.  This document discusses active, potentially active, and 

inactive faults.  

 The Peak Acceleration from Maximum Credible Earthquakes in California Map is a product of the 

California Geological Survey (formerly California Division of Mines and Geology) and the Division of 

Structures at Caltrans.   

 

Exploration 

Geophysical Studies 

A seismic refraction study was performed to determine the sub surface conditions. Eight 

seismic lines were studied covering the proposed alignment from stations 16+00 to 

22+00. The locations of the seismic lines are plotted on the attached layout. The 

interpretation of the seismic data is shown in Tables 1 and 2 and on the attached cross 
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sections and profile. A 12-channel, signal enhancing seismograph (EG&G Geometrics 

ES-1210F) was used for this investigation. Energy was introduced in the ground at the 

shot points using a sledge hammer. The seismic lines were run with 10 foot spacing 

between the geophones. Shot points were located 10 feet from the end geophones. The 

approximate depth of investigation (ADI) was 40 feet. 

 

The data from the investigation indicates that there are three velocity layers for much of 

the area. This study detected a low, moderate, and higher velocity layer. The low velocity 

layer (roughly 1100 to 1400 feet per second) is the surface layer and varies in thickness 

from 2 to 11 feet.  This low velocity layer is interpreted to be soil. The moderate velocity 

layer (roughly 2000 to 4300 feet per second) is interpreted to be moderately fractured 

meta-sedimentary rock. The higher velocity layer (roughly 4800 to 7000 feet per second) 

is interpreted to be slightly fractured meta-sedimentary rock. The velocity layers 

velocities, depths, and characteristics are shown on Tables 1 and 2 and the attached cross 

sections.  

 

There is an empirical correlation between seismic velocity and rippability of rock. 

Rippability is also related to rock type, the degree of weathering and joint spacing. The 

following table is an estimate of the rippability of the meta-sediments at this location 

according to velocity range.  

 

Table 2 Velocities, Depth and Excavation Characteristics. 
Station Low 

Velocit

y  

Layer 
V1 

Thickness Excavation  
Characteristics 

Moderate 
Velocity 

Layer 

V2 

Thickness Excavation  
Characteristics 

Higher 
Velocity 

Layer 

V3 

Thickness Excavation  
Characteristics 

10+00 

to 

15+50 

1266 

fps 

12 feet Easy Ripping n/a n/a n/a n/a n/a n/a 

15+50 

to 

17+00 

1180 to 

1266 

fps 

7 to10 

feet 

Easy Ripping 2988 to  

4381 fps 

9 to 18 

feet 

Moderate 

Ripping 

n/a n/a n/a 

17+00 

to 

18+50 

1180 to 

1291fp

s 

7 to 11 

feet 

Easy Ripping 2515 to 

2988 fps 

22 to 34 

feet 

Moderate 

Ripping 

n/a n/a n/a 

18+50 
to 

20+50 

1647 
fps 

1 to 6 feet Easy Ripping 2488 fps 18 to 30 
feet  

Moderate 
Ripping 

5115 fps 3 to 10 
feet 

Moderate to 
Difficult  

Ripping 

20+50 
to 

22+00 

1647 
fps 

5 to 7 feet Easy Ripping 2488 fps 4 to 11 
feet 

Moderate 
Ripping 

n/a n/a n/a 

22+00 
to 

27+00 

1266 
fps 

9 feet Easy Ripping n/a n/a n/a n/a n/a n/a 

 These velocity ranges are based on experience with similar rock where the ripping was done by D-9 type tractors with 

single tooth rippers.  

 

There is also an empirical relationship between seismic velocity and the grading factor of 

a rock. The following table was prepared for the meta-sediments at this location 

according to seismic velocity layers.  
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Table 3 Velocity and Grading Factors. 
Velocity Layer Grading Factor 

V1 0.91 to 0.95 

V2 1.01 to 1.05 

V3 1.05 to 1.1 

 The grading factors are based on experience with similar sedimentary rock where the embankments were compacted to 

93 to 95 % Relative Compaction.  

 

Geologic Mapping 

Field Mapping and Discontinuity data collection 

Geologic mapping was done to determine the nature and extent of the materials 

throughout the project site. The area was mapped on foot. Rock outcrops, significant 

geomorphologic features, and signs of water were identified and recorded. This 

information is shown on the site geologic map. The rock structure was studied by 

performing a stereographic analysis which is a method to study three dimensional 

features in two dimensions. This analysis was used to determine the rock fracture pattern 

and orientation as it relates to stability of the proposed cut slope.  Over 20 measurements 

of the rock structure were made on outcrops in the field. The data from this investigation 

indicates that there are two major fracture sets. The sets are nearly vertical and 

approximately orthogonal.  

 

Geotechnical Conditions 

Site Geology 

Moderately hard Franciscan meta-sediments covered by a veneer of soils will be 

encountered during the excavation. The rock will be moderately to difficult to excavate. 

The soils will be easily excavated. The soil unit overlying the bedrock is very thin at the 

top of the hill thickening on the hill sides.  

 

Natural Slope Stability 

Slope Stability Summary 

The existing rock cut slopes at ¼: 1 are globally stable due to the favorable orientated 

rock structure. Some minor rockfalls are occurring and some raveling in the overlying 

exposed soils layer. The existing catchment ditch is adequately catching and containing 

this material.  

 

Project Site Seismicity 

The nearest active fault is the San Andreas Fault 500 feet to the northeast. The maximum 

credible moment magnitude is 7.9.  

 

 Table 4  Project Area Faults and Activity Rating 

Fault Name 
Maximum Credible Moment 

Magnitude 

Approximate 

Distance 

Acceleration 

(gravity) 
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San Andreas Fault Zone 7.9 0.1 miles 1.15g 

 

Subsurface Soil Conditions 

Groundwater and Surface Water 

Within the project limits there was no groundwater or surface water observed. 

Immediately to the south there is a topographic low where the surface soils have 

desiccation cracks. This could be indicative of seasonal groundwater or surface water 

ponding. 

 

Erosion 

Erosion is minor within the rock cut areas. The rock is metamorphosed by heat and 

pressure and as a result classified as hard. The loss of fines from this rock is relatively 

nonexistent. Small rock block fragments over time do destabilize. The sizes range from 

several inches to a foot. The cut sections in the surface soil layer is raveling and losing 

fines.  

 

Geotechnical Analysis and Design 

Geotechnical Conditions, Strength of Material, Groundwater 

A study of the geologic structure of the rock (by stereographic analysis) indicates that 

slopes as steep as 1 ¼: 1 will be globally stable. Reconnaissance of existing cut slopes in 

the area also demonstrates that ¼: 1 cut slopes in rock have worked effectively. Cut 

slopes at ¼: 1 or flatter will be stable and are recommended. Seismic data indicates the 

majority of material encountered is rock. The rock material is identified as velocity layers 

2 and 3 (V2 & V3). Cut slopes in the soil unit, identified by seismic velocity as velocity 

layer 1 (V1), will erode and should be constructed no steeper than 1: 1.  

 

Landsliding 

Landsliding within the project area and the surrounding area where the landsliding might 

impact the project were not observed.  

 

Rockfall and Slope Erosion 

In the rock mass there exist some minor joint sets that could, in time, cause minor 

rockfalls. A catchment area should be provided to catch and contain any rockfalls. 

Catchment is defined as the area between the base of the slope and the edge of traveled 

way. A total of 7 ½ feet is currently proposed for paved and unpaved shoulders. Ten feet 

of catchment is recommended for cut sections through station 17+50 to 20+50 to keep 

rocks from free falling onto the traveled way.  

 

In the soil mass the material is erodible. Vegetation of exposed slopes where the soils are 

exposed is recommended to prevent erosion. These slopes should be laid back to one to 
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one or flatter and covered with erosion control material. Refer to the Landscape 

Architecture Branch for detailed recommendations. 

 

Cuts and Excavation 

The cut slope excavations will require equipment capable of ripping hard fractured rock. 

The rock encountered is classified as moderate to difficult ripping. There is adequate 

fracturing to favor ripping. The soils will be easily excavated. Subsurface water is not 

expected to be encountered. The estimated grading factors indicate that the soil will 

compact with a lower volume change from excavated volumes. The rock however will 

expand in volume from that which was excavated. Estimated gradings factors are 

presented in Table 3. 

 

Construction Considerations 

Rock excavation is required for this project. Equipment capable of ripping rock will be 

needed.  

 

Hazardous Waste Considerations 

The materials do not contain any hazardous materials. Although in the Franciscan 

formation the meta-sediments are of sedimentary origin and void of asbestos. 

 

Differing Site Conditions 

Based on the data and field conditions the materials appear to be relatively homogeneous 

locally. Rock hardness will increase with depth.  

 

If you any questions or comments, please call John D Duffy at 805-549-3663 

 
JOHN D. DUFFY, P.G., C.E.G. 

Senior Engineering Geologist 

Office of Geotechnical Design- North`` 

 
c: Roy Bibbens / GDN Records 

 GS Records 

 Job File / Branch D Records 
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Product Specification 

 
ABSORB 350TM TL-3 

Non-Redirective, Gating, Crash Cushion 
Applied to Permanent and Portable Concrete Barrier 

 
 
I.  General 
 
The ABSORB 350TM TL-3 System is a Non-Redirective, Gating, Crash Cushion in 
accordance with the definitions in the National Cooperative Highway Research Program 
Report 350 (NCHRP 350).  The system shall be tested and perform in an acceptable 
manner in accordance with the guidelines of NCHRP 350 at Test Level 3 (100 km/h). 
 
 
II.  Performance 
 
The ABSORB 350 is designed to absorb the impact energy of an errant vehicle in 
accordance with NCHRP 350 guidelines for Non-Redirective, Gating, Crash Cushions.  
The system is designed to be attached to Permanent Concrete Barrier and Portable 
Concrete Barrier with section lengths of at least 3.1 meters (10 feet).  When attached in 
accordance with the manufacturers instructions, the ABSORB 350 system is capable of 
safely stopping a 2000 kg (4400 pound) pickup truck impacting the system at 100 km/h 
(62.3 mph) and 0 degrees and an 820 kg (1800 pound) compact vehicle impacting the 
system at 100 km/h (62.3 mph), 0 degrees and with an offset of the vehicle and system 
centerlines of one-fourth the vehicle width. 
 
A.  When properly installed according to the manufacturer's recommendations the 
ABSORB 350 system shall be fully tested to and meet the recommended structural 
adequacy, occupant risk, and vehicle trajectory criteria set forth in NCHRP 350 for Test 
Level 3 Non-Redirective, Gating Crash Cushions (NCHRP 350 TL-3): 
 

1.  Impact at 0 degrees at w/4 offset (centerline of vehicle offset 1/4 width of 
vehicle from centerline of system) at 100 km/h with an 820C vehicle. This is Test 
3-40 of NCHRP 35.
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2. Impact at 0 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with a 2000P vehicle.  This is Test 3-41 of NCHRP 350. 

 
3.  Impact at 15 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with an 820C vehicle unless the Federal Highway 
Administration, due to acceptable performance in test 3-40, waives this test.  This 
is Test 3-42 of NCHRP 350. 

 
4.  Impact at 15 degrees into center nose of device (0 offset from centerline of 
vehicle) at 100 km/h with a 2000P vehicle.  This is Test 3-43 of NCHRP 350. 

 
5. Impact at 20 degrees along the side of the unit (with the centerline of the 
vehicle aligned with the centerline of the attachment of the barrier and the 
ABSORB 350™) at 100 km/h with a 2000P vehicle.  This is Test 3-44 of NCHRP 
350 as modified by the Federal Highway Administration. 

 
B. The impact velocity of a hypothetical front seat passenger against the vehicle interior 
as calculated from the longitudinal vehicle acceleration and 600 mm [23 5/8 in] forward 
displacement, and the lateral vehicle acceleration and 300 mm [1 ft] lateral displacement 
shall be less than 12 m/s (39.3 ft/s] and the highest 10 ms average vehicle acceleration in 
the longitudinal and lateral directions subsequent to the instant of hypothetical occupant 
impact shall be less than 20 g’s in NCHRP 350 tests 3-40, 41, 42 and 43. 
 
 For TL-3 impacts detached debris shall not show potential for penetrating the vehicle 
occupant compartment or presenting a hazard to other traffic, pedestrians, or workers in a 
work zone. The vehicle shall remain upright during and after the collision although 
moderate roll, pitch and yaw may occur. 
 
 
III. Description of System 
 
A. The ABSORB 350 system shall be made up of the following components and the 
system shall be fabricated from materials conforming to the following specifications: 
 

1. ABSORB 350 Energy Absorbing Element – Each element of the system shall 
be composed of a plastic container, steel side bars, end plate/ hinge 
assemblies, an evaporation prevention cap with tether and appropriate 
fasteners.  The overall dimensions of the assembled element are 610 mm (24 
inches) wide, 812 mm (32 inches) tall and 1000 mm (39 1/2 inches) long, as 
shown in the attached drawing (B000524).  Each element of the system shall 
weigh approximately 50 kg (110 pounds) when empty and 325 kg (717 
pounds) when filled.  The first element of the assembled system should 
always be empty of fluid with the evaporation prevention cap installed.  All 
other elements of the system should be filled with fluid in accordance with the 
installation instructions and the evaporation prevention cap shall be securely 
installed.  All elements shall be attached in accordance with the installation 
instructions and drawings supplied by the manufacturer. 

 



TB 000611 Rev 1 
Page 3 of 8 

 
a. The plastic elements shall be molded from Linear Low Density 

Polyethylene. 
 
b. All steel sidebars, end plate/hinge assemblies shall be fabricated from 

mild steel in conformance with ASTM A-36 specifications. 
 

 
c. The evaporation prevention cap shall be molded from low density 

polyethylene 
 
2. ABSORB 350 Nose Piece – Each ABSORB 350 system shall contain one 

Nose Piece at the front of the system.  The Nose Piece is approximately 620 
mm (24 3/8inches) wide, 825mm (32 1/2inches) tall and 610mm (24 inches) 
long, as shown in the attached drawing (B000526).  The Nose Piece shall 
weigh approximately 60 kg (132 pounds) and shall be attached to the first 
Energy Absorbing Element in accordance with the installation instructions 
and drawings supplied by the manufacturer. 

 
a. The Nose Piece shall be fabricated from mild steel in conformance 

with ASTM A-36. 
 
b. The Nose Piece shall also have an aluminum skin on the front portion 

to provide an aesthetic cover and a place for attaching traffic control 
signage, if needed.  This skin shall be fabricated from 5052 H32 in 
conformance with ASTM B209 and shall be attached to the steel 
portion of the Nose Piece with adhesives and pop rivets. 

 
3. ABSORB 350 Transition Hardware for PCB – The transition configuration is 

as shown in the attached drawing B000608.  
 
a. PCB Transition Hardware is fabricated from mild steel in conformance 

with ASTM A-36 as shown in the attached drawing (B000531).  The 
steel components shall weigh approximately 80 kg (176 pounds).  

 
 
B.  Attachment of the ABSORB 350™ system to PCB systems shall require nine (9) 
Energy Absorbing Elements.  Assembly should be in compliance with the manufactures 
drawings and written instructions. 
 
C.  The ABSORB 350™ system shall be able to be refurbished after a NCHRP 350 type 
impact in less than 1 hour with two people, an adequate fluid supply and refurbishment 
materials. 
 
D.   The ABSORB 350™ system shall not require attachment to a foundation.  
Attachment to the PCB system will require attachment in accordance with the 
manufacturer’s drawings and instructions. 
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E. The ABSORB 350™ system shall be assembled and filled with fluid in accordance 
with the manufacturers instructions.  If there is a possibility that the fluid in the system 
could freeze due to low temperatures, proper antifreeze agents should be used in 
accordance with local standards and environmental regulations. 
 
IV.  Application of Safety Appurtenances 
 
Highway safety appurtenances should be applied to hazardous sites in accordance with 
the guidelines and recommendations in the American Association of State Highway 
Transportation Officials (AASHTO), “Roadside Design Guide,” 1989, and other Federal 
Highway Administration and State Department of Transportation requirements.  
Placement and use of the ABSORB 350 system should comply with these specifications 
and guidelines. 
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1200 New Jersey Avenue, SE. 
Washington, DC  20590 

March 20, 2009 

 
In Reply Refer To: HSSD/CC-35I 

 
 
 
 
Mr. Barry D. Stephens, P.E. 
Sr. Vice President Engineering 
Energy Absorption Systems, Inc. 
3617 Cincinnati Avenue 
Rocklin, CA  95678 
 
Dear Mr. Stephens:  
 
This letter is in response to your request for the Federal Highway Administration (FHWA) 
acceptance of a roadside safety device for use on the National Highway System (NHS). 
 
 Name of device:  5-bay QuadGuard II 
    5-bay QuadGuard II Wide 
    2-bay QuadGuard II 
 Type of device:  Impact Attenuators 
 Test Level:   NCHRP Report 350 Test Levels 2 and 3 
 Testing conducted by: E-Tech Testing Services, Inc. 
 Date of request:  December 8, 2008 
  
You requested that we find this device acceptable for use on the NHS under the provisions of 
National Cooperative Highway Research Program (NCHRP) Report 350 “Recommended 
Procedures for the Safety Performance Evaluation of Highway Features.”  
 
Requirements
Roadside safety devices should meet the guidelines contained in the NCHRP Report 350."  The 
FHWA Memorandum “Identifying Acceptable Highway Safety Features” of July 25, 1997, 
provides further guidance on crash testing requirements of longitudinal barriers.  
 
Description 
The QuadGuard® II is a redirective, non-gating crash cushion with a reduced length of 5 bays 
that is otherwise identical to the previously accepted Test Level 3 (TL-3) 6-bay unit (see FHWA 
Acceptance Letter CC-35, dated June 21, 1996).  The difference is that one bay is removed from 
the rear of the system and a new sheet metal front nose is used.  Likewise, the QuadGuard® II 
with a reduced length of 2 bays is identical to the previously accepted TL-2 3-bay unit  
(ref. CC-35C, dated June 17, 1999)  with the exception of one of the rear bays being removed 
plus a new sheet metal front nose. 
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Features of the 5-bay QuadGuard® II systems (narrow and wide) as well as the 2-bay 
QuadGuard® II narrow system are depicted in the enclosed drawings for reference.  The 
QuadGuard® II 5-bay narrow system has an overall length of 5830 mm (19’ 1”) and can be 
configured with backup widths of 610 mm (24 inches), 762 mm (30 inches), 914 mm  
(36 inches), 1753 mm (69 inches), and 2286 mm (90 inches).  The 2-bay QuadGuard® II system 
has an overall length of 3080 mm (10’ 1”) and can be configured with a backup width of  
610 mm (24 inches).  The system consists of energy absorbing cartridges surrounded by a 
framework of steel Quad-Beam® guardrail that can telescope rearward during head-on impacts.  
The system has a center monorail that will resist lateral movement during side angle impacts and 
a back up structure that will resist movement during head-on impacts.  Simply removing a rear 
Bay from an existing 6-Bay or 3-Bay system will not be adequate to meet TL-3 and TL-2 impact 
speeds, respectively.  As noted in your report, the QuadGuard II system requires an upgraded 
nose assembly. 

Crash Testing    
The original 6-bay test data of NCHRP 350 Test 3-31 and 3-32 demonstrated that the 2000P 
vehicle impacting at 0 degree and a nominal speed of 100km/h (63 mph) resulted in a ridedown 
g’s of -14.52 and Occupant Impact Velocity ( V) of 10.55 m/s.  An engineering review of this 
previous data indicated excess capacity in the device and prompted a crash test to be done after 
removing bay 6.  The NCHRP 350 Tests 3-31 and 3-32 were conducted and the results are as 
follows: 
 
Narrow System 610mm (24 inches) width: 
Test 3-31: Impact speed: 101.1 km/h, ridedown of -17.3 g’s, and V  9.6 m/s. 
Test 3-32: Impact speed:   98.3 km/h, ridedown of -17.4 g’s, and V 12.4 m/s. 
 
Wide System 2286mm (90 inches) width: 
Test 3-31: Impact speed: 99.7 km/h, ridedown of -17.0 g’s, and V 10.0 m/s. 
Test 3-32: Impact speed: 97.7 km/h, ridedown of -17.4 g’s, and V 11.7 m/s. 
  
Similarly the 3-bay narrow system test data demonstrated that the 2000P vehicle impacting at  
0 degree and a nominal speed of 70km/h (43.5 mph) resulted in a ridedown g’s of -19.57 and 
Occupant Impact Velocity ( V) of 8.89.  Again an engineering review indicated excess capacity 
in the device and prompted the following crash tests with results as follows:    
 
Test 2-31: Impact speed: 68.3 km/h, ridedown of -19.4 g’s, and V 10.7 m/s. 
Test 2-32: Impact speed: 67.7 km/h, ridedown of -17.8 g’s, and V 10.8 m/s. 
 
Due to the elimination of one bay at the rear of each system we concur that the tests performed 
provide adequate capacity of head-on impacts for all widths of TL-3 5-bay QuadGuard® II 
systems.  In addition we also concur that the tests performed on the TL-2 2-bay QuadGuard® II 
system provide adequate capacity for head-on impacts for the 610mm (24 inches) width system.  
We agree that the front of the system was adequately tested for the 820C vehicle crash  
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characteristics.   Based upon the multiple redirective test impacts into the QuadGuard® and the 
basic structure of the reduced 5-bay and 2-bay QuadGuard® II being unchanged, redirective tests 
are not required. 

Findings
The QuadGuard®  II 5-bay and 2-bay systems meet the evaluation criteria for NCHRP Report 
350 redirective, non-gating crash cushion at TL-3 and TL-2  impact conditions respectively and 
are acceptable for use on the NHS when such use is acceptable to the contracting authority.  It’s 
further acknowledged that the QuadGuard® II can be installed with existing QuadGuard® 
Transition hardware (Reference CC-35B, dated October 17, 1996.) 
 
Please note the following standard provisions that apply to the FHWA letters of acceptance: 
 

This acceptance is limited to the crashworthiness characteristics of the devices and does not  
cover their structural features, nor conformity with the Manual on Uniform Traffic Control 
Devices. 
Any changes that may adversely influence the crashworthiness of the device will require a 
new acceptance letter. 
Should the FHWA discover that the qualification testing was flawed, that in-service 
performance reveals unacceptable safety problems, or that the device being marketed is 
significantly different from the version that was crash tested, we reserve the right to modify 
or revoke our acceptance. 
You will be expected to supply potential users with sufficient information on design and 
installation requirements to ensure proper performance. 
You will be expected to certify to potential users that the hardware furnished has essentially 
the same chemistry, mechanical properties, and geometry as that submitted for acceptance, 
and that it will meet the crashworthiness requirements of the FHWA and the NCHRP  
Report 350. 
To prevent misunderstanding by others, this letter of acceptance is designated as number  
CC-35I and shall not be reproduced except in full.  This letter and the test documentation 
upon which it is based are public information.  All such letters and documentation may be 
reviewed at our office upon request.  
The QuadGuard and QuadGuard II families of crash cushions are patented products and 
considered proprietary.  If proprietary devices are specified by a highway agency for use on 
Federal-aid projects, except exempt, non-NHS projects,  (a) they must be supplied through 
competitive bidding with equally suitable unpatented items; (b) the highway agency must 
certify that they are essential for synchronization with the existing highway facilities or that 
no equally suitable alternative exists; or (c) they must be used for research or for a distinctive 
type of construction on relatively short sections of road for experimental purposes.  Our 
regulations concerning proprietary products are contained in Title 23, Code of Federal 
Regulations, Section 635.411. 
This acceptance letter shall not be construed as authorization or consent by the FHWA to use, 
manufacture, or sell any patented device for which the applicant is not the patent holder.  The 
acceptance letter is limited to the crashworthiness characteristics of the candidate device, and  
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the FHWA is neither prepared nor required to become involved in issues concerning patent 
law.  Patent issues, if any, are to be resolved by the applicant. 

 
Sincerely yours, 
 
 
 

 
David A. Nicol, P.E.   
Director, Office of Safety Design 
Office of Safety 

 
Enclosures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FHWA:HSSD:NArtimovich:tb:x61331:3/909 
File: s://directory folder/nartimovich/CC35I_Quadguardll.doc 
cc:      HSSD (Reader, HSA; Chron File, HSSD; N.Artimovich, HSSD; 
  WLongstreet, HSSD; M.McDonough, HSSD)  
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February 9, 2011 
In Reply Refer To: 

  HSST/CC-114 
Mr. Geoff Maus  
Chief Design Engineer 
TrafFix Devices, Inc. 
160 Avenida La Pata 
San Clemente, California  92673 
 
Dear Mr. Maus: 

This letter is in response to your request for the Federal Highway Administration (FHWA) 
acceptance of a roadside safety system for use on the National Highway System (NHS). 

Name of system:  SLED – Sentry Longitudinal Energy Dissipater 
Type of system:  Gating Crash Cushion/Impact Attenuator 
Test Level:  NCHRP Report 350 Test Level 3 (TL-3) 
Testing conducted by:  KARCO Engineering 
Date of request:  August 31, 2010 
Date initially acknowledged:    August 31, 2010 

You requested that we find this system acceptable for use on the NHS under the provisions of the 
National Cooperative Highway Research Program (NCHRP) Report 350.  

Requirements  
Roadside safety devices should meet the guidelines contained in the Report 350.  The FHWA 
memorandum “ACTION: Identifying Acceptable Highway Safety Features” of July 24, 1997, 
provides further guidance on crash testing requirements of longitudinal barriers. 

Decision 
The following device was found acceptable, with details provided below: 
 
•  TL-3 SLED – Sentry Longitudinal Energy Dissipater 
 
Description 
The SLED End Treatment is a high-density polyethylene (HDPE) water filled crash cushion 
designed to shield the end of permanent and portable barrier shapes including concrete, steel, and 
plastic.  The SLED End Treatment modules are designed for uni- and bi-directional traffic 
applications where a gating device is acceptable to the road authority. 
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The SLED End Treatment modules are designated by their yellow color, each module has overall 
dimensions of approximately 6.3 ft (1.93 m) x 1.875 ft (.57 m) x 3.8 ft (1.16 m) and weighs 
approximately 160 lbs empty and 2000 lbs filled.  Each module has eleven connecting lugs, five 
on one end and six on the opposite end.  The four upper lugs on every module contain an 
independent corrosion resistant wire rope.  A 1.125 inch (28.6 mm) diameter steel t-pin drops 
through the 1.5 inch (38 mm) diameter holes in the lugs linking the sections together. 
At the front of the end treatment, pinned directly to module #1 is the Containment Impact Sled 
(CIS).  The CIS is made of all steel construction with a flat bottom, a curved sheet metal nose, 
and support frames made of structural rectangular steel tubes.  The CIS is designed to attach to 
either the five or six knuckle ends of module #1.  The CIS has a curved impact face to fit over 
the curved knuckle contour of module #1.  The vertical t-pin connects the CIS to module #1 
through the series of vertical knuckles and the internal molded-in cables.  Module #1 is designed 
to be an empty module.  To prevent module #1 from being filled, six holes are designed into the 
lower edge of the side walls.  Modules 2, 3, and 4 are filled entirely and weigh approximately 
2000lbs (907 kg) each when filled.  
 
When the Sentry SLED End Treatment is used to shield an end of an array of Sentry Water 
Cable Barriers, one CIS, and one module #1 is attached.  For TL-3 applications, the SLED End 
Treatment is attached to a minimum of ten (unlimited maximum number) Sentry Water Cable 
Barriers.  
 
For shielding all permanent and portable barriers, an adjustable steel transition has been 
designed.  This transition securely attaches the rear of the Sentry SLED End Treatment to the 
shielded object.  The transition is designed to accommodate assorted safety barrier shapes and 
sizes by using hinged outboard transition panels.  The transition panels are made of 0.188 inch  
(4.8 mm) thick steel, which when attached to the barrier, conforms to the contour of the barrier.  
The combination of hinging, and contouring, allow the panels allows the SLED End Treatment 
to be attached to narrow and wide and profile shapes with either converging, or diverging angles, 
up to 10 degrees.  For testing, the contoured hinged panels were anchored to the barriers using a 
minimum of eight 1 inch diameter anchor bolts with expansion sleeves, minimum four per side.   
 
Crash Testing 
A non-redirective gating crash cushion requires the following tests be conducted: 
3-40, 3-41, 3-42, 3-43, and 3-44.  The following full-scale tests were conducted on the SLED: 
 
Tests for Shielding Sentry Water Cable Barrier 
 NCHRP-350  Test Vehicle        Impact       Impact    Occ. Imp Ridedown 
Test Number  Weight (kg)     Speed (kph)     Condition      Velocity (m/s)  Acceleration (G)  
   3-40       820              99.6      ¼ offset              10.6                  15.7 
   3-41       2000              102            0⁰                  11.1         11.0    
   3-43      2000            102.4                  15⁰                 8.0        4.8 
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Tests for Shielding F-Shape CMB Unpinned and Permanently Anchored 
 NCHRP-350  Test Vehicle        Impact       Impact    Occ. Imp Ridedown 
Test Number  Weight (kg)     Speed (kph)   Angle Degree  Velocity (m/s)  Acceleration (G)  
   3-41 Free Standing    2000              101.5            0⁰                  9.2                 9.6 
   3-41 Anchored    2000              99.1            0⁰                  9.7         12.3     
   3-44 Anchored    2000            103.1                 20⁰                 9.8        10.6 
   3-44M Anchored            2000                         96.2                   15°              8.4      15.6 
 
You requested waivers of the following tests: 
 
Test 3-40 -Shielding permanent and portable concrete barriers. 
Test 3-42 -Shielding Sentry Water Cable Barrier and permanent and portable concrete barriers.  
Test 3-43- Shielding permanent and portable concrete barriers.  
Test 3-44 -Shielding Sentry Water Cable Barrier. 
 
You detailed your reasoning behind the waiver requests as follows: 
 
Test 3-40 Shielding Permanent and Portable Concrete Barriers 
The Sentry SLED End Treatment shielding Sentry Water Cable Barrier recorded an OIV of 10.6 
m/s and a ridedown acceleration of 15.7 g’s.  These values are below accepted levels, and were 
recorded prior to movement of the fourth Sentry module.  You expect little or no change in 
performance with the SLED End Treatment attached to a fixed object.  
 
Tests 3-42 Shielding Sentry Water Cable Barrier and Permanent and Portable Concrete Barriers 
You expect the impacting car to push the sled and first empty module aside, allowing the end 
treatment to act as a gating device, similar to the 3-43 test performed.  Just as the 3-43 test had 
lower measured values than the 3-41 test, we would expect the 3-42 test would have lower 
values than the 3-40 test.   
 
Test 3-43 Shielding Permanent and Portable Concrete Barriers 
As tested, shielding the Sentry Water Cable Barrier, the trajectory of the impacting vehicle 
carried past the angled barrier and remained upright during and after the collision with only 
moderate, roll pitch, and yaw.  It would be expected that the impacting vehicle would have 
similar test results regardless of the type of barrier that is being shielded.   
 
Test 3-44 Shielding Sentry Water Cable Barriers  
The SLED End Treatment was tested twice in the most severe condition, attached to rigid 
anchored F-shape safety concrete barrier, in test 3-44 and 3-44M parameters.  In these tests, all 
specified evaluation criteria (C,D,F,K, and N) were met.  In addition, evaluation criteria H and I 
(OIV and Ridedown) were well below the maximum accepted values.  Based on the 3-11 
performance of Sentry Water Cable Barriers, and the products ability to deflect, you expect equal 
or better performance for evaluation criteria C,D,F,K and N with the SLED End Treatment 
attached to Sentry Water Cable Barriers.   
 
All physical crash test summaries are included as enclosures to this correspondence. 
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Findings 
Because the SLED is a non-redirecting, gating cash cushion, it should be applied to hazards that 
are not likely to be impacted at an angle on the side at any significant velocity.  We note also that 
proper antifreezing agents must be used as filler when the SLED and Sentry products are used in 
areas where low temperatures can be anticipated.  All users of this device should be made aware 
of the factors that contribute to its proper performance. 
 
Therefore, the system described in the requests above and detailed in the enclosed drawings is 
acceptable for use on the NHS under the range of conditions tested, when such use is acceptable 
to a highway agency. 

Please note the following standard provisions that apply to FHWA letters of acceptance: 

• This acceptance is limited to the crashworthiness characteristics of the systems and does not 
cover their structural features, nor conformity with the Manual on Uniform Traffic Control 
Devices.  

• Any changes that may adversely influence the crashworthiness of the system will require a 
new acceptance letter.  

• Should the FHWA discover that the qualification testing was flawed, that in-service 
performance reveals unacceptable safety problems, or that the system being marketed is 
significantly different from the version that was crash tested, we reserve the right to modify 
or revoke our acceptance.  

• You will be expected to supply potential users with sufficient information on design and 
installation requirements to ensure proper performance.  

• You will be expected to certify to potential users that the hardware furnished has essentially 
the same chemistry, mechanical properties, and geometry as that submitted for acceptance, 
and that it will meet the crashworthiness requirements of the FHWA and NCHRP Report 
350. 

• To prevent misunderstanding by others, this letter of acceptance is designated as number  
CC-114 and shall not be reproduced except in full.  This letter and the test documentation 
upon which it is based are public information.  All such letters and documentation may be 
reviewed at our office upon request.  

• The Sentry and SLED are patented products and considered proprietary.  If proprietary 
devices are specified by a highway agency for use on Federal-aid projects, except exempt, 
non-NHS projects, (a) they must be supplied through competitive bidding with equally 
suitable unpatented items; (b) the highway agency must certify that they are essential for 
synchronization with the existing highway facilities or that no equally suitable alternative 
exists; or (c) they must be used for research or for a distinctive type of construction on 
relatively short sections of road for experimental purposes.  Our regulations concerning 
proprietary products are contained in Title 23, Code of Federal Regulations, Section 635.411. 

• This acceptance letter shall not be construed as authorization or consent by the FHWA to use, 
manufacture, or sell any patented system for which the applicant is not the patent holder.   
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The acceptance letter is limited to the crashworthiness characteristics of the candidate 
system, and the FHWA is neither prepared nor required to become involved in issues 
concerning patent law.  Patent issues, if any, are to be resolved by the applicant.  

Sincerely, 
 
 
 
 
Michael S. Griffith  
Director, Office of Safety Technologies  
Office of Safety  
 

Enclosures  
 



 
 
  
 
                                                             1200 New Jersey Ave., SE 
                                                             Washington, D.C. 20590 
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February 9, 2011 
In Reply Refer To: 

  HSST/CC-114 
Mr. Geoff Maus  
Chief Design Engineer 
TrafFix Devices, Inc. 
160 Avenida La Pata 
San Clemente, California  92673 
 
Dear Mr. Maus: 

This letter is in response to your request for the Federal Highway Administration (FHWA) 
acceptance of a roadside safety system for use on the National Highway System (NHS). 

Name of system:  SLED – Sentry Longitudinal Energy Dissipater 
Type of system:  Gating Crash Cushion/Impact Attenuator 
Test Level:  NCHRP Report 350 Test Level 3 (TL-3) 
Testing conducted by:  KARCO Engineering 
Date of request:  August 31, 2010 
Date initially acknowledged:    August 31, 2010 

You requested that we find this system acceptable for use on the NHS under the provisions of the 
National Cooperative Highway Research Program (NCHRP) Report 350.  

Requirements  
Roadside safety devices should meet the guidelines contained in the Report 350.  The FHWA 
memorandum “ACTION: Identifying Acceptable Highway Safety Features” of July 24, 1997, 
provides further guidance on crash testing requirements of longitudinal barriers. 

Decision 
The following device was found acceptable, with details provided below: 
 
•  TL-3 SLED – Sentry Longitudinal Energy Dissipater 
 
Description 
The SLED End Treatment is a high-density polyethylene (HDPE) water filled crash cushion 
designed to shield the end of permanent and portable barrier shapes including concrete, steel, and 
plastic.  The SLED End Treatment modules are designed for uni- and bi-directional traffic 
applications where a gating device is acceptable to the road authority. 
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The SLED End Treatment modules are designated by their yellow color, each module has overall 
dimensions of approximately 6.3 ft (1.93 m) x 1.875 ft (.57 m) x 3.8 ft (1.16 m) and weighs 
approximately 160 lbs empty and 2000 lbs filled.  Each module has eleven connecting lugs, five 
on one end and six on the opposite end.  The four upper lugs on every module contain an 
independent corrosion resistant wire rope.  A 1.125 inch (28.6 mm) diameter steel t-pin drops 
through the 1.5 inch (38 mm) diameter holes in the lugs linking the sections together. 
At the front of the end treatment, pinned directly to module #1 is the Containment Impact Sled 
(CIS).  The CIS is made of all steel construction with a flat bottom, a curved sheet metal nose, 
and support frames made of structural rectangular steel tubes.  The CIS is designed to attach to 
either the five or six knuckle ends of module #1.  The CIS has a curved impact face to fit over 
the curved knuckle contour of module #1.  The vertical t-pin connects the CIS to module #1 
through the series of vertical knuckles and the internal molded-in cables.  Module #1 is designed 
to be an empty module.  To prevent module #1 from being filled, six holes are designed into the 
lower edge of the side walls.  Modules 2, 3, and 4 are filled entirely and weigh approximately 
2000lbs (907 kg) each when filled.  
 
When the Sentry SLED End Treatment is used to shield an end of an array of Sentry Water 
Cable Barriers, one CIS, and one module #1 is attached.  For TL-3 applications, the SLED End 
Treatment is attached to a minimum of ten (unlimited maximum number) Sentry Water Cable 
Barriers.  
 
For shielding all permanent and portable barriers, an adjustable steel transition has been 
designed.  This transition securely attaches the rear of the Sentry SLED End Treatment to the 
shielded object.  The transition is designed to accommodate assorted safety barrier shapes and 
sizes by using hinged outboard transition panels.  The transition panels are made of 0.188 inch  
(4.8 mm) thick steel, which when attached to the barrier, conforms to the contour of the barrier.  
The combination of hinging, and contouring, allow the panels allows the SLED End Treatment 
to be attached to narrow and wide and profile shapes with either converging, or diverging angles, 
up to 10 degrees.  For testing, the contoured hinged panels were anchored to the barriers using a 
minimum of eight 1 inch diameter anchor bolts with expansion sleeves, minimum four per side.   
 
Crash Testing 
A non-redirective gating crash cushion requires the following tests be conducted: 
3-40, 3-41, 3-42, 3-43, and 3-44.  The following full-scale tests were conducted on the SLED: 
 
Tests for Shielding Sentry Water Cable Barrier 
 NCHRP-350  Test Vehicle        Impact       Impact    Occ. Imp Ridedown 
Test Number  Weight (kg)     Speed (kph)     Condition      Velocity (m/s)  Acceleration (G)  
   3-40       820              99.6      ¼ offset              10.6                  15.7 
   3-41       2000              102            0⁰                  11.1         11.0    
   3-43      2000            102.4                  15⁰                 8.0        4.8 
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Tests for Shielding F-Shape CMB Unpinned and Permanently Anchored 
 NCHRP-350  Test Vehicle        Impact       Impact    Occ. Imp Ridedown 
Test Number  Weight (kg)     Speed (kph)   Angle Degree  Velocity (m/s)  Acceleration (G)  
   3-41 Free Standing    2000              101.5            0⁰                  9.2                 9.6 
   3-41 Anchored    2000              99.1            0⁰                  9.7         12.3     
   3-44 Anchored    2000            103.1                 20⁰                 9.8        10.6 
   3-44M Anchored            2000                         96.2                   15°              8.4      15.6 
 
You requested waivers of the following tests: 
 
Test 3-40 -Shielding permanent and portable concrete barriers. 
Test 3-42 -Shielding Sentry Water Cable Barrier and permanent and portable concrete barriers.  
Test 3-43- Shielding permanent and portable concrete barriers.  
Test 3-44 -Shielding Sentry Water Cable Barrier. 
 
You detailed your reasoning behind the waiver requests as follows: 
 
Test 3-40 Shielding Permanent and Portable Concrete Barriers 
The Sentry SLED End Treatment shielding Sentry Water Cable Barrier recorded an OIV of 10.6 
m/s and a ridedown acceleration of 15.7 g’s.  These values are below accepted levels, and were 
recorded prior to movement of the fourth Sentry module.  You expect little or no change in 
performance with the SLED End Treatment attached to a fixed object.  
 
Tests 3-42 Shielding Sentry Water Cable Barrier and Permanent and Portable Concrete Barriers 
You expect the impacting car to push the sled and first empty module aside, allowing the end 
treatment to act as a gating device, similar to the 3-43 test performed.  Just as the 3-43 test had 
lower measured values than the 3-41 test, we would expect the 3-42 test would have lower 
values than the 3-40 test.   
 
Test 3-43 Shielding Permanent and Portable Concrete Barriers 
As tested, shielding the Sentry Water Cable Barrier, the trajectory of the impacting vehicle 
carried past the angled barrier and remained upright during and after the collision with only 
moderate, roll pitch, and yaw.  It would be expected that the impacting vehicle would have 
similar test results regardless of the type of barrier that is being shielded.   
 
Test 3-44 Shielding Sentry Water Cable Barriers  
The SLED End Treatment was tested twice in the most severe condition, attached to rigid 
anchored F-shape safety concrete barrier, in test 3-44 and 3-44M parameters.  In these tests, all 
specified evaluation criteria (C,D,F,K, and N) were met.  In addition, evaluation criteria H and I 
(OIV and Ridedown) were well below the maximum accepted values.  Based on the 3-11 
performance of Sentry Water Cable Barriers, and the products ability to deflect, you expect equal 
or better performance for evaluation criteria C,D,F,K and N with the SLED End Treatment 
attached to Sentry Water Cable Barriers.   
 
All physical crash test summaries are included as enclosures to this correspondence. 
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Findings 
Because the SLED is a non-redirecting, gating cash cushion, it should be applied to hazards that 
are not likely to be impacted at an angle on the side at any significant velocity.  We note also that 
proper antifreezing agents must be used as filler when the SLED and Sentry products are used in 
areas where low temperatures can be anticipated.  All users of this device should be made aware 
of the factors that contribute to its proper performance. 
 
Therefore, the system described in the requests above and detailed in the enclosed drawings is 
acceptable for use on the NHS under the range of conditions tested, when such use is acceptable 
to a highway agency. 

Please note the following standard provisions that apply to FHWA letters of acceptance: 

• This acceptance is limited to the crashworthiness characteristics of the systems and does not 
cover their structural features, nor conformity with the Manual on Uniform Traffic Control 
Devices.  

• Any changes that may adversely influence the crashworthiness of the system will require a 
new acceptance letter.  

• Should the FHWA discover that the qualification testing was flawed, that in-service 
performance reveals unacceptable safety problems, or that the system being marketed is 
significantly different from the version that was crash tested, we reserve the right to modify 
or revoke our acceptance.  

• You will be expected to supply potential users with sufficient information on design and 
installation requirements to ensure proper performance.  

• You will be expected to certify to potential users that the hardware furnished has essentially 
the same chemistry, mechanical properties, and geometry as that submitted for acceptance, 
and that it will meet the crashworthiness requirements of the FHWA and NCHRP Report 
350. 

• To prevent misunderstanding by others, this letter of acceptance is designated as number  
CC-114 and shall not be reproduced except in full.  This letter and the test documentation 
upon which it is based are public information.  All such letters and documentation may be 
reviewed at our office upon request.  

• The Sentry and SLED are patented products and considered proprietary.  If proprietary 
devices are specified by a highway agency for use on Federal-aid projects, except exempt, 
non-NHS projects, (a) they must be supplied through competitive bidding with equally 
suitable unpatented items; (b) the highway agency must certify that they are essential for 
synchronization with the existing highway facilities or that no equally suitable alternative 
exists; or (c) they must be used for research or for a distinctive type of construction on 
relatively short sections of road for experimental purposes.  Our regulations concerning 
proprietary products are contained in Title 23, Code of Federal Regulations, Section 635.411. 

• This acceptance letter shall not be construed as authorization or consent by the FHWA to use, 
manufacture, or sell any patented system for which the applicant is not the patent holder.   
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The acceptance letter is limited to the crashworthiness characteristics of the candidate 
system, and the FHWA is neither prepared nor required to become involved in issues 
concerning patent law.  Patent issues, if any, are to be resolved by the applicant.  

Sincerely, 
 
 
 
 
Michael S. Griffith  
Director, Office of Safety Technologies  
Office of Safety  
 

Enclosures  
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