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The purpose of this study is to define risks to the public and Emergency Responders from the 
transportation of hazardous materials within the Southern Inyo Fire Protection District (SIFPD).  
The SIFPD provides volunteer fire, ambulance, rescue, and limited hazardous materials 
response within 1,250 square miles that includes more than 100 miles of highway in southeast 
Inyo County, California.  The district is bordered by Death Valley National Park on the west, San 
Bernardino County, California, to the south, and Nye and Clark Counties in Nevada to the north 
and east.   

The district is challenged by a large rural sparsely populated area, minimal communications 
infrastructure, extreme temperatures and seasonal flash floods, with no designated alternative 
routes.  To adequately protect the public and district personnel and to utilize limited public funds 
most effectively, the SIFPD determined that further characterization of traffic patterns and 
categories, particularly hazardous materials, was required.  This report may be used to develop 
future emergency response plans, evaluate equipment and staffing needs, and augment training 
with accurate data.  On a regional scale, hard data about traffic and road use patterns will be 
helpful in developing plans and agreements between the SIFPD and other agencies. 

The Study Area:  The primary routes within the district are California State Routes (SR) 127 
and 178. Three other routes within the district, the Old Spanish Trail Highway, Highway 190, 
and State Line Road are not used significantly for commercial transportation.  SR 127 is the 
primary north-south corridor for multiple categories of traffic, including hazardous materials.  
Since the majority of travelers on SR 127 are visiting Death Valley National Park, SR 127 is 
considered to have local, regional and national significance.  SR 127 is used by trucks going to 
and from both facilities described above, and is also the shortest north-south route between 
Interstate 15 and access to western and central Nevada via Highway 95.  

SR 178 links Shoshone and Furnace Creek in Death Valley National Park to the rapidly growing 
town of Pahrump, Nevada, now 40,000 people.  It intersects with SR 127 in Shoshone.  SR 178 
is also used by a significant number of truck deliveries of consumer goods, bulk commodities, 
and building and landscaping materials traveling from Interstate 15 in the south to Pahrump.   

There are no railways, waterways, pipelines or other modes of transportation within the district.  
No hard rock mines are currently operating in the district, although significant through traffic 
originates at the volcanic cinder mine in Amargosa Valley.  There is a small airport in Shoshone 
used by private craft and helicopter emergency medical evacuations, but the nearest 
commercial airport is McCarran International in Las Vegas, 87 miles away.  Businesses are 
limited to a museum, gas station, a restaurant and café in Shoshone, China Date Ranch in 
Tecopa, and eight small hotel or campground tourism facilities in either location, in addition to 
Death Valley National Park’s campground, shops, hotel and golf course.  Two gas stations 
within the Park are resupplied via SR 127 and SR 190.  The school district maintains three 
campuses, in Shoshone, Tecopa and Furnace Creek, and refuels its buses at the Shoshone 
Inyo County Road Dept. Yard.  Other public services include the Death Valley Health Clinic in 
Shoshone, the Shoshone Caltrans station, the Sheriff Dept. and BLM Shoshone substation, and 
the SIFPD Tecopa Station.  SIFPD also refuels at the County Road Dept. Yard. 

The Amargosa River crosses back and forth underneath SR 127 and generally parallels the 
road from the northern district border to Tecopa.  Given the sudden nature of flash floods and 
the alluvial gravel fill on which most of the road beds are laid, rapid damage to roadways and 
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undercutting is a serious problem.  Combined with the lack of turn-outs, passing lanes, rest 
stops or alternative routes, the possibility of stranded or damaged vehicles is a very real one.  
The river bed is normally dry along most sections, but flash floods present regularly recurring 
problems at crossings when existing channels fill to capacity.  In recent years, flood damage to 
SR 190 and to Old Spanish Trail Highway caused road closures for months and required 
extensive rebuilding.  The Caltrans Route 127 Route Concept Report states that “On average, 
such flooding occurs twice a year, causing considerable damage to the pavement surface and 
supporting roadbed, and results in road closures for sustained periods once every two years.”  

Study Methodology:  All data presented in this report, unless otherwise identified, is hard data 
collected by direct observation within the study area over a three month period, between April 
and June, 2006.  A total study sample of 13,356 vehicles was recorded, including 1,518 tractor 
trailer trucks.  Due to the lack of significant commercial or agricultural enterprises in the region, 
little useful information could be gleaned from existing commodities databases.  Even 
hazardous materials information sources do not offer a lot of information about hazardous 
wastes, which are of primary concern.  We were also unable to canvass drivers or examine 
documents, and there are no access points such as truck stops, rest stops, turn-outs or weigh 
stations within the study area.  As a local organization, we were in a good position to collect 
hard data through direct observation and recording, and to conduct interviews with professionals 
and business owners who live and work in the study area.  Since recording detailed 
observations about moving vehicles is challenging, we developed a careful system involving 
photography, good training and easy but detailed reference materials for survey staff.  We used 
four main survey sites in Shoshone surrounding the SR 127/178 southern intersection, and two 
others along SR 127 for one time each.  Data was also compared to a previous county survey in 
1994 that was able to ask drivers questions about points of origin and destination. 

Identified Hazardous Materials Points of Origin or Destination:  Two disposal facilities for 
hazardous and radioactive materials are located in Nevada directly north of the district, with the 
most direct route from the south and west being through the district.  

1. The Nevada Test Site receives shipments of radioactive Low Level Waste (LLW) 
materials from mandated environmental restoration programs at nuclear weapons 
design and production facilities all over the US.  One of two federally designated 
southern routes to the Nevada Test Site is through the district.  This route was also used 
exclusively by forty eight trucks carrying transuranic wastes from the Nevada Test Site to 
the Waste Isolation Pilot Plant in New Mexico, between January, 2004, and November, 
2005.  Our survey did not observe any placarded radioactive shipments, but NTS reports 
that 46 LLW shipments traveled SR 127 between January and September, 2006. 

2. The U.S. Ecology Nevada hazardous materials disposal facility in Beatty, Nevada 
receives a wide range of hazardous liquid and solid materials from the petroleum and 
other industries as well as environmental restoration firms, for burial, thermal treatment, 
and occasionally, transfer for treatment elsewhere.  US Ecology Nevada increased its 
volume of total production-related wastes by 390% between 1998 and 2002, from 
1,591,260 to 6,201,699 pounds, according to reports filed with the EPA. 

Materials listed for treatment in their Nevada Dept. of Environmental Protection permit 
include: Solvents, Pesticides, Chlorinated Hydrocarbons, Reactives, Inorganic 
Acids/Bases, Metals, State Regulated Wastes, Labpacks, Containerized Soils, 
Contaminated Soil-Remediation Waste, Contaminated Liquids, and “any other waste 
that will be stored, treated, and disposed at US Ecology which originates from a wide 
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variety of sources including industrial and environmental remediation waste. Any 
residues or wastes that cannot be disposed or treated onsite must be shipped to an off-
site permitted treatment or disposal facility.” 

Three fireworks businesses in Pahrump, Nevada, are another regular source of hazardous 
materials shipments, and the only type routinely using SR 178 besides fuel and carbon dioxide 
deliveries.  Although it is illegal to own or use fireworks in Pahrump, it is not illegal to sell them.  
They must be transported out of the area within 24 hours after purchase.  The fireworks are 
shipped from southern California ports in intermodal containers on flat-bed trucks or in box 
trailers, legally placarded as Class C Explosives, 1.4G.  After purchase, they are transported by 
individuals in box trucks and campers right back across the border in illegal, unpermitted, 
unplacarded loads. 

With the rapid rise in wildfire management and law enforcement costs, California has adopted a 
zero tolerance policy for illegal fireworks.  When possible, illegal shipments are stopped and 
confiscated.  In 2006 alone, 46,000 pounds of illegal fireworks were confiscated from 90 
vehicles on SR 127, with a purchase value of around $200,000 and potential street resale value 
upwards of $1 million, according to District Chief Paul Postle.  Working with Inyo County 
Sheriff’s Deputy Dave Vaulet, around 25% of SIFPD response incidents and 75 staff hours 
through July 31st involved fireworks confiscations.  This is in addition to time spent transferring, 
storing or disposing of fireworks.  Fireworks debris has been identified at local vegetation fires 
as well. 

General Traffic Summary:  Out of a total survey sample of 13,356 vehicles, passenger cars 
comprised 70%.  Tractor trailer trucks were the next highest category, at 11%.  Tour buses and 
recreational vehicles of all sizes comprised 6%, motorcycles and all government vehicles each 
5%, and small (non-semi truck) commercial vehicles comprised 3%.  The low number of 
commercial vehicles reflects the small number of businesses in the district, and most vehicle 
signage observed was for home services, such as carpet cleaning, window installation for home 
and auto, prepared food delivery, and package delivery services.   

Passenger vehicles averaged 52.16 per hour, all semi trucks 8.45 per hour, tour buses and 
recreational vehicles 4.64 per hour, motorcycles 3.5 per hour, government vehicles 3.4 per 
hour, and small commercial vehicles averaged 2.21 per hour.  Generally, we observed a slight 
rise in most categories in the afternoon from the morning figures, except for somewhat fewer 
trucks.  At night, the recorded volume was about one third of daytime traffic.  As expected, there 
was very little government, commercial, motorcycle or recreational vehicle traffic at night.  After 
midnight and on Sundays, the only trucks were milk tankers, which run around the clock. 

The months covered by our traffic survey, April through June, did not allow for projections for 
year-round traffic, but did record significant change as the weather warmed up.  Generally, we 
observed that the level of U.S. tourists and seasonal winter residents drops off significantly 
starting at the first of April.  Vacationing European tourists visit the area briefly during June, July 
and August, some on organized motorcycle or bus tours.  However, there is an overall drop of 
45% in traffic between April and June.  Government vehicles drop by 47%, largely because of 
the close of school.  RVs drop by 81%, commercial by 56%, passenger vehicles by 42%, and 
motorcycles by 31%.  Trucks, however, only drop by 14%.   

Truck Traffic Summary:  In this survey, a total of 1,518 trucks were recorded.  62% of all truck 
traffic in the study area traveled exclusively north and south on SR 127.  The remaining 38% 
also traveled to or from Pahrump, Nevada, on SR 178.  Other than local deliveries or stops at 



2006 SR 127 & 178 Hazardous Materials Commodity Flow Study Page 10 

the Shoshone store or café, no trucks that traveled on SR 178 traveled on SR 127 north of the 
Shoshone intersection.  Any trucks wishing to access the northern portion of SR 127 to connect 
with SR 190 or Highway 95 in Nevada would likely use State Line Road from Pahrump to Death 
Valley Junction.  There are no active points of destination or origin between Shoshone and 
Death Valley Junction.  All trucks traveling SR 178 in either direction also traveled the southern 
portion of SR 127, between Shoshone and Baker, entering or exiting the district.   

From our total truck sample, 119 trucks, 7.3% of the total, were placarded as hazardous 
material.  326 additional trucks, 22.6%, were designated by trailer type or carrier name as 
“Identified Hazardous Waste” (IHW) trucks traveling to or from the US Ecology facility.  As 
stated above, only northbound trucks are likely to carry hazardous materials.  The combination 
of these two categories of identified hazardous materials trucks was a ratio ranging from 26% to 
35% over the three month study period, averaging almost 30%.  233 trucks, 15.8% of the total, 
were bulk milk tankers traveling to or from the Ponderosa Dairy in Amargosa Valley.  This left 
840 trucks, 54.2% of the total, engaged in other commerce.  We believe that our estimate of 
IHW trucks is conservative, and that the volume of unplacarded hazardous materials on SR 127 
is likely 10-15% higher than reported here.   

When we include direction of travel, we observe an anomaly: notably more trucks going south 
than north on SR 127.  Even though the great majority of trucks traveling on SR 127 were 
traveling round trip to and from the US Ecology facility, the Amargosa Valley cinder mine, the 
Ponderosa Dairy, or making gasoline deliveries to and from Death Valley National Park, 27% on 
average traveled north, and an average of 35% traveled south.  One possibility, since we 
observed some trucks from environmental cleanup firms with eastern US addresses, is that 
trucks returning home empty from deliveries to the Nevada Test Site are no longer required to 
use the designated route, and may find the southern route more direct.  The amount of truck 
travel to and from Pahrump on SR 178, 18% north and 20% south, is more consistent. 

The total volume of trucks within the study area, on both SR 127 and SR 178, averaged 8.45 
vehicles per hour.  All combined placarded hazardous materials trucks traveled at an average 
rate of one every hour and a quarter, or .66 vehicles per hour.  That is one half the volume of 
the milk tankers, which averaged 1.3 per hour.  Additional IHW shipments not requiring 
placarding traveled SR 127 at the rate of three to every one placarded vehicle.   

The number of trucks per hour changed significantly at different periods of the day.  The total 
number of trucks per hour dropped 23% between morning and afternoon, from 11.03 to 8.48 
trucks per hour.  The change between morning and night trucks per hour was 69.4%, dropping 
to 3.37 trucks per hour.  Different categories of trucks changed at different rates.  Placarded 
hazardous shipments dropped around 76% between morning and night, to .20 trucks per hour, 
and IHW shipments and all other trucks dropped by around 70%, averaging .55 and 1.84 trucks 
per hour, respectively.  Milk tanker trucks dropped by only 47.6%, still averaging more than one 
truck every hour and a half through the night. 

Between April and June, we noted an overall seasonal drop of 14% in trucks per hour, 
significantly less than the 45% drop in all traffic combined.  The truck per hour rate of placarded 
hazardous materials shipments dropped by 21%, and the IHW category dropped 38%.  All other 
trucks also dropped during this period by 6%.  The milk trucks were the only category to 
increase in trucks per hour during the survey period, by 8%. 

Placarded Hazardous Materials Traffic Summary: We observed that 78% of all hazardous 
placarded vehicles traveled exclusively north or south on SR 127.  Only 22% of placarded 
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trucks also traveled to or from Pahrump.  Hazardous waste comprised 65% of all placards 
documented in the study, and almost 90% of all placarded loads traveling north on SR 127.  
Total numbers of placards below will not be identical to total number of placarded trucks 
reported, due to the fact that some trucks displayed more than one placard at a time.  

North on SR 127:  95 of the total 130 placards recorded, or 73%.  With the exception of 2 
propane deliveries to Shoshone and 8 gasoline deliveries to Shoshone and points north, it is 
likely, based on placard type, that all placarded vehicles are carrying various types of hazardous 
waste to US Ecology.   

South on SR 127:  7 out of 130 placards, or 5%.  Five were returning fuel deliveries, and two 
were likely to be to be returning from the US Ecology facility with liquid tanks that had not yet 
been cleaned. 

North on SR 127 and North on SR 178:  Eighteen out of 130 placards, or 14%.  Eight were 
fireworks deliveries in van trailers or intermodal containers, six were propane trucks, either 
Shoshone Propane or large delivery tankers, and 2 were carbon dioxide refrigerated gas 
tankers.  (NOTE: Shoshone Propane Co. trucks were the only placarded vehicles that were not 
always large trucks.) 

South on SR 178 and South on SR 127:  Ten out of 130 placards, or 8% of the total.  Eight were 
propane trucks, either local Shoshone Propane or large deliveries returning from Pahrump.  
Two were either diesel or fuel oil tankers. 

Hazardous Materials Placarding Considerations:  The transportation of hazardous materials 
is governed by the federal Hazardous Materials Regulation (HMR), 49 CFR, Parts 171-180.  
The HMR covers five main areas: hazardous materials definitions and classification, hazard 
communication, packaging requirements, operational rules, and training.  Vehicles transporting 
any quantity of explosives 1.1, 1.2, or 1.3, Poison Gas 2.3, Dangerous When Wet 4.3, Organic 
Peroxide 5.2, Poison Inhalation Hazard 6.1 or Radioactive Materials III must display placards.  
This includes trace amounts (such as a returning empty tanker that has not been thoroughly 
cleaned).  However, there are a number of conditions which could occur within the fire district in 
which no placard or an ambiguous placard is used, which creates a significant potential hazard 
for First Responders. 

If two or more different hazard classes are being transported on the same truck in amounts 
each totaling more than 1,000 pounds but less than 5,000 pounds, the “Dangerous” placard 
may be used instead of the specific hazard class placards.  This placard is also used for 
individual shipments of Explosives C or Irritants. 

No placard is required on shipments of radioactive materials, combustible liquids in containers 
of less than 110 gallons, etiological agents, Otherwise Regulated Materials (ORM) and small 
hazardous loads which total less than 1,000, excepting those specifically listed above under 
“Always Placarded”.  This could be a problem for First Responders with a majority of the 
hazardous waste shipments to the US Ecology facility, which were either placarded with a very 
broad category or, more often, not placarded at all.  Also, many products to resupply the large 
supermarkets, garden centers and hardware and automotive stores of Pahrump may be 
traveling on the same truck.  Significant quantities of solvents, cleansers, pesticides, herbicides 
and other chemicals could be very dangerous if combined in an accident scenario, even if below 
the 1,000 pounds required by HMR for placarding.  For example, during the survey, Wal-Mart 
trucks were recorded almost every weekday, as were other unplacarded shipments from 
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automotive supply and hardware companies, which could contain a variety of incompatible and 
hazardous chemicals in quantities under 1,000 pounds. 

Observations about Recorded Placards: Placards were recorded in all Classes of Hazardous 
Materials except Class 7, Radioactive Hazard.  Many of the placard designations are either very 
broad, or indicate that more than one class of hazard is on board the vehicle, while offering no 
further detail.  Sixty four placards indicated solid wastes of various kinds, and five more 
contained PCBs.  Eighteen loads contained hazardous or corrosive liquids, some also acidic, 
some basic, and one toxic as well.  

Grouping observed placards by hazard class illustrates further the lack of accurate information 
available about almost half of the placarded shipments observed.  Sixty three shipments were 
grouped under the Miscellaneous Dangerous Substances Class 9 category, which sometimes 
may be due to multiple classes of hazardous wastes being shipped on the same truck.  Forty 
nine were solids, 12 were liquids, and 2 were unknown.  Of the rest, 8 were Explosives Class 
1.4 (fireworks), 21 were Class 2 Gases (propane or carbon dioxide), 14 were Class 3 
Flammable Liquids (gasoline or diesel), 5 were Class 4 Flammable Solids, 2 were Class 6 
Poisons, 11 were corrosive liquids or solids, and 5 were PCB contaminated solids (listed 
separately here because of multiple characteristics). 

Although little information is readily available about these transported hazardous wastes, they 
should be taken very seriously.  In 2002, US Ecology treated 1,256,496 pounds of material on 
site primarily by thermal desorption.  This process released 65,541 pounds of chemicals into the 
atmosphere, including Aldrin, Chlordane, Napthalene, various Benzenes, Disocyanates, and 
Methyl Ethyl Ketone, among others.  The remaining solids were buried with other landfill wastes.  
EPA health effects listed for these chemicals include carcinogens, blood, developmental, 
reproductive, liver, kidney and other toxicants. 

A total of thirteen different response protocols, as detailed in the 2004 Emergency Response 
Guide, are recommended for the placards recorded in the survey.  Further study of these 
response guides may be helpful in evaluating SIFPD response capacity for potential hazardous 
material accidents in the future. 

Accident Characteristics of SR 127 and SR 178:  According to the federal Dept. of 
Transportation’s Hazardous Materials Information System, of the 1,261 hazardous materials 
incidents in California in 2005, 1,100 of them involved truck accidents.  These included the 
single fatality, all five hospitalization injuries, and seven of the eight non-hospitalized injuries.  
California ranked third in hazardous materials incidents and fifth in highway incidents, 
comparable to its ranking of third in overall hazardous materials truck transportation nation-
wide. 

In June of 2006, the Inyo County Transportation Risk Assessment Project produced a report 
assessing mitigation and safety measures on SR 127 by E. J. Bentz and Associates.  Accident 
analysis is for the period 4/1/2000-3/31/2005.  We note that truck accidents on SR 127, are 21% 
of all traffic accidents, although our observed truck traffic is only 11% of overall traffic.  Truck 
injury accidents are 13% of total injury accidents on SR 127, and the only fatality accident 
during this period was a truck fatality accident.  These ratios are considerably higher than either 
Inyo County or California truck-to-general-traffic ratios.  On SR 178, of the 21 injury accidents 
during the same time, there were no truck injury or fatality accidents.  In addition, there was an 
airplane accident in January 2004.  Small planes take off over SR 127 from the Shoshone 
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airport, which could potentially involve hazardous materials trucks on the roadway, in addition to 
the airplane fuel on board. 

The Transportation Risk Assessment Task 5 report corroborated anecdotal information from our 
interviews with local law enforcement and emergency response personnel.  The report states 
that:  

�  12 out of 13, or 92%, of tractor trailer truck accidents on Inyo SR 127 in the last 
five years (2000-2005), were single-vehicle accidents.  

�  The dominant tractor trailer truck accident profile on Inyo SR 127 is going off the 
road after speeding or making an improper turn, resulting in overturning of the 
truck off the road. 

�  Two adjoining “hotspot” road segments [north of Shoshone] constitute 62% of all 
tractor trailer truck accidents.  Over one half of all vehicle accidents involve 
tractor trailer trucks at milepost (MP) 17.0-17.99, and 80% of all vehicle accidents 
involve tractor trailer trucks at MP 16.0-16.99.  

�  Over the five year period, 5 accidents occurred in July, 2 accidents in September 
and one each in January, February, June, August, October and December. 

�  Truck accidents are highest Wednesday through Saturday, with Thursday and 
Friday being significantly higher than other days. 

�  Truck accidents were most common between 6:00 and 8:00 a.m., 5 accidents, with 2 
accidents between 4:00 and 6:00 a.m., and 2 accidents between 2:00 and 4:00 p.m..  
One other accident took place at night, 10:00 p.m. to midnight, and three were evenly 
dispersed during morning daylight hours, from 8:00 a.m. to 2:00 p.m.. 

Local Response Capacity to Potential Hazardous Materials Accidents:  The Southern Inyo 
Fire Protection District has strengthened its capacity significantly in recent years, particularly 
since adding a full-time administrator, District Chief Paul Postle.  However, the SIFPD- remains 
a volunteer fire and emergency service provider in a remote, very sparsely populated rural area 
that is bisected by a significant hazardous materials transportation corridor.  For significant 
portions of 2005, no Inyo County Sheriff’s Dept. law enforcement officer was even stationed in 
the district.   

These limitations are recognized and described by the Dept. of Energy as “extremely limited 
and remote emergency response capabilities” regarding radioactive shipments on SR 127.  It is 
one reason why shipments are only allowed during certain portions of the year.  Another reason 
given is the recognized flash flood season for the Amargosa River and tributaries. 

An important next step, which is beyond the scope of this hazardous materials commodity flow 
study, would be further analysis of recommended emergency response protocols for the types 
of hazardous materials identified in this report as regularly passing through the Southern Inyo 
Fire Protection District.  This could be followed by an equipment and training needs assessment 
and inventory for the district and other regional emergency response agencies, and possibly the 
development of an interagency long-term Emergency Response Plan.  Such a plan should 
address possible road blockages from natural disasters or hazardous materials accident 
scenarios and the lack of alternative routes for emergency response and evacuation. 
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2.1 About the Southern Inyo Fire Protection District 
The Southern Inyo Fire Protection District (SIFPD) provides fire, ambulance, rescue, and limited 
hazmat response to seven diverse communities within 1,250 square miles of land and more 
than 100 miles of highway in southeast Inyo County, California.  The district is bordered by 
Death Valley National Park on the west, San Bernardino County, California, to the south, and 
Nye and Clark Counties in Nevada to the north and east.  The fire district was transformed from 
a volunteer fire department to a special district in 1993.  The fire district responds to at least 75 
calls per year, which have consisted in past years of 60% in medical response, 25% in traffic 
collisions, 10% in fire response, and 5% in miscellaneous responses.  In 2006, law enforcement 
and confiscation of illegal fireworks on SR 127 or SR 178 has been the focus of 15 out of 62 
response incidents through July 31st, nearly 25%.  Chief Postle has stated that some grass fires 
are also clearly fireworks-related.  The SIFPD has responded to five vegetation fires in 2006. 

� -� -�  � 
&� � � .�
 � � �� ���+� �� � � �+� � � �*� � � �� 
� � �, � � �� #�
� � �/ � � 
	 � 
#�
� � �0� � �� +
� ��, � 	 ��� 1�
 

2.2 The Purpose of the SIFPD HazMat Study 
The purpose of this study is to define risks to the public and 

Emergency Responders from the transportation of hazardous 
materials within the Southern Inyo Fire Protection District.  

The fire district responds to highway accidents involving 
passenger vehicles and recreational vehicles, as well 

as tractor trailer trucks which may be transporting a 
variety of raw materials, finished consumer 

products, radioactive materials or industrial 
waste.  Two disposal facilities for hazardous 

and radiological materials are located in 
Nevada directly north of the district, 

with the most direct route from the 
south and west being through the 

district.  These are the Nevada 
Test Site and the U.S. 

Ecology hazardous 
materials disposal site in 

Beatty, Nevada.  This 
route is also 
sometimes used by 

traffic from the east to avoid the congested highways of Las Vegas and Pahrump, Nevada.   

The district is further challenged by a large remote rural jurisdiction with small widely spaced 
communities, minimal communications infrastructure, extreme temperatures and seasonal flash 
floods, with no designated alternative routes.  To adequately protect the public and district 
personnel and to utilize limited public funds most efficiently, the district determined that further 
characterization of traffic patterns and categories, particularly hazardous materials, was 
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required.  This report will be used to develop future emergency response plans, evaluate 
equipment and staffing needs, and augment training with real-time data.  On a regional scale, 
hard data about traffic and road use patterns will be helpful in developing plans and agreements 
between the SIFPD and other agencies. 

2.3 Topical Focus of the Study 
This study focuses on hazardous materials transportation on State Routes (SR) 127 & 178 
within the district’s jurisdiction.  SR 127 is also the shortest north-south route between Interstate 
15 and access to western and central Nevada via Highway 95 for distribution of mining and 
agricultural chemicals, consumer products and bulk commodities.  In addition to local traffic and 
about 74%1 of the 875,000 annual visitors to Death Valley National Park2, commercial semi 
trucks use both routes for through travel to Nevada destinations.  The study includes defining 
hazardous material classes, regular carriers, destinations, and truck transportation patterns and 
schedules within the area described.  Although not a specific focus of this study, some data on 
recent radiological shipments on SR 127 is included to provide a complete picture.  The analysis 
includes complete traffic data from all vehicle categories within the study area to provide a 
thorough understanding of traffic composition and comparison ratios for hazardous material 
transportation.  Prior data from other resources was also identified and compared to current 
data to document shifting trends in traffic patterns.  

2.4 Physical Focus of the Study  
The primary routes within the district are California State Routes 127 and 178. Three other 
routes within the district, the Old Spanish Trail Highway, Highway 190, and State Line Road are 
not used significantly for commercial transportation.  SR 127 is the primary north-south corridor 
for multiple categories of traffic, including hazardous materials.  SR 127 runs through or near 
the more populated portion of the district, including the communities of Tecopa, Shoshone, and 
Death Valley Junction.  Since the majority of travelers on SR 127 are visiting Death Valley 
National Park, SR 127 is considered to have local, regional and national significance.   

The California Dept. of Transportation (Caltrans) District 9’s Route 127 Route Concept Report 
states, “Given the highway’s close proximity to the Park and its predominant use by recreational 
travelers, in can be stated that SR 127 supports the economic viability of the region.”3   

SR 178 links Shoshone and Furnace Creek, California, to the rapidly growing community of 
Pahrump, Nevada, intersecting with SR 127 in Shoshone.  The portion of SR 178 west of SR 
127 is the southern access route to Death Valley National Park by way of the tourist attraction of 
Badwater, the lowest geographical point in the western hemisphere.  The portion of SR 178 east 
of SR 127 is used by tourists traveling to and from Death Valley National Park and local 
attractions, California residents seeking services and goods in Pahrump, and, we observed, a 
surprising number of Pahrump residents wishing to purchase California Lottery tickets in 
                                                

1 Martha Watkins, 1990’s Death Valley Chamber of Commerce report. 

2 Death Valley National Park traffic count statistics, 8/22/06, provided in correspondence with David 
Blacker, Death Valley Chamber of Commerce President. 

3 California Dept. of Transportation District 9, Route 127 Route Concept Report, November 1997, pp 2-4. 
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Shoshone.  SR 178 is also a useful shortcut for a significant number of truck deliveries of 
consumer goods, bulk commodities, and building and landscaping materials from Interstate 15 
in the south to the 40,000 residents of Pahrump.   
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The remoteness, extreme desert climate, and low population density of the Amargosa Desert 
region made it a logical choice for the location of toxic facilities in the past, which, in turn, 
created a significant corridor for industrial and military wastes on SR 127.  These same 
geographic and demographic characteristics also make the area inhospitable today for a study 
about this traffic flow, particularly in the warmer months.   

H� ME has been a local nonprofit research and education agency for six years.  Our best 
assets for this study were familiarity with the facilities and issues, and immediate access to the 
study area.  (For additional information about planning and implementing the study, please refer 
to the Appendix entitled Survey Methodology.)  We were greatly assisted by a range of highly 
qualified agencies and individuals in designing and implementing this study; for that, we are 
very grateful.  The survey resulted in a substantial body of hard data rather than computer 
projections, making this study a reliable foundation for any future regional analysis.   

3.1 Challenges Encountered in Designing the Study 
1.  Lack of information:  Due to the arid, remote and rural nature of the study area, as well as it’s 
proximity to three vast federal reserves, Death Valley National Park, Nellis Air Force Range and 
the Nuclear Test Site, there are no significant manufacturing or other commercial zones.  
Growth in Pahrump has been too rapid to be well documented, and is mainly in the building, 
service and retail sector.  Most past mining activities in the region have ceased.  Our early 
discussions with transportation experts and our direct examination of the usual databases about 
routes and commodities confirmed that little useful information is available about the study area.   

2.  Unresponsive characterization of information:  Furthermore, even in hazardous materials 
databases, which are conducted for economic evaluation purposes, “hazardous waste” is not 
generally a separate hazardous category, and that is primarily the commodity upon our roads.  
The Environmental Protection Agency (EPA) tracks and regulates hazardous wastes, which can 
be defined as hazardous substances that have no commercial value.4   

3.  Lack of access: There are also no railways, waterways, pipelines or other commodity 
transportation methods except by truck.  Due to the remoteness of the study area and lack of 
agricultural activity to the north, a number of customary approaches to gathering data for this 
kind of study were not available to our team.  There are no weigh stations, agricultural 
inspections, rest areas, truck stops or any other routine access points within the entire study 
area.  Authority to stop drivers for interview surveys or document inspection was not available.   

4.  Moving study subjects:  The only remaining option open to us for data gathering was direct 
observation.  However, we were further challenged by trying to record detailed information from 
the sides of moving vehicles, traveling at the very least at 35 MPH, the posted rate for most of 
our observation sites in Shoshone CA.   

                                                

4 Center for Labor Education and Research, “Emergency Responder Training Manual for the Hazardous 
Materials Technician”, 1992, page 45. 
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3.2 Solutions for Study Implementation  
We planned the study with a very hands-on approach, including a wide range of interviews and 
many weeks of direct traffic observation and data recording.  For the first several weeks, until 
we developed a strong familiarity with the carriers and traffic patterns, each truck was also 
photographed for follow-up study to discern and confirm more detail about carrier identification 
and numbers, placarding, trailer (cargo body) type, return trips of same vehicles and any other 
possible details.  This step proved invaluable to the success of this study in many ways.  In 
particular, it made it possible to overcome a number of the obstacles that stemmed from being 
unable to stop vehicles, and to develop an accurate classification system and training program 
that would enable survey staff to classify many cargos with reasonable accuracy from the 
appearance of the truck.   

Survey shifts covered periods from 4:00 a.m. to 11:00 p.m., to ensure thorough coverage 
though the initial phase of the study, and then focused on the heaviest traffic periods to 
maximize human resources.  After 11:00 p.m., very little traffic was observed.  All days of the 
week were included.  Following a preliminary observation period, shifts were concentrated 
during a three week period in late April and the first half of May.  Follow-up shifts took place in 
late June to document any seasonal changes.   

A number of survey sites were used, for general data recording, and to verify assumptions 
about traffic direction and patterns.  These are detailed in the table below.  The vast majority of 
data collection was performed at different sites surrounding the southern intersection of SR 127 
and SR 178.  The sun was the reason for using four separate locations around the same 
intersection, in order to maximize available shade and photography lighting advantages. 
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Hazmat Traffic Survey Sites # in Summary Logs 
NE Corner of 127/178 1 
Caltrans District 9 Station, Shoshone 2 
Shoshone Airport 3 
C©est Si Bon Café, Shoshone 4 
NV 373 (SR 127 after entering NV) and Hwy 95, Lathrop Wells NV 5 
SR 127 and Furnace Creek Rd., Tecopa  6 

 

Simultaneous to the SIFPD research project on hazmat transportation, Inyo County’s Yucca 
Mountain Oversight Office was implementing a tiered study, the Inyo County Transportation 
Risk Assessment Project, which includes evaluating risks from the transportation of high-level 
nuclear waste over SR 127.  The Task Five report of this group, analyzing accident records and 
other statistical and safety information about SR 127, has been invaluable to our own study. 
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The above photograph was taken from survey site #2, adjacent to the Caltrans District 9 facility 
on the west site of SR 127, looking northeast toward site #1.   
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As mentioned in Section 2, the Southern Inyo Fire Protection District encompasses 1,250 
square miles of Inyo County, California, and includes five paved highways.  This study focuses 
on two of them, SR 127 and SR 178, because of their levels of commercial truck traffic.  The 
Old Spanish Trail and SR 190 are highly utilized by through traffic to the Dumont Dunes from 
Las Vegas, and to Death Valley National Park, respectively, but not for much commercial traffic.  
State Line Road, between Death Valley Junction and Pahrump, Nevada, is used by through 
traffic to Death Valley National Park and access to Pahrump from Route 95 to the north.  Very 
little of it is in California. 

4.1 CA State Route 127 
State Route (SR) 127 begins at its southern end in Baker, San Bernardino County, California.  It 
extends north from Interstate 15 for 41.5 miles through San Bernardino County and Caltrans 
District 8. From the Inyo County line near Ibex Pass, it extends an additional 49.4 miles through 
Caltrans District 9 and the Southern Inyo Fire Protection District to the California/Nevada state 
boundary.  There, the designation changes to Nevada State Route 373 for the final portion 
through Amargosa Valley to terminate at Highway 95 in Lathrop Wells, Nevada. 

Traveled lanes are each generally 3.6 meters wide, with about half the existing paved shoulders 
measuring less than .6 meters in width. Ninety eight percent of the route has a less than 3% 
highway profile grade.  It is an undivided conventional rural two-lane highway, functionally 
classified by Caltrans as a Rural Minor Arterial.  Reasonable alternative routes do not exist.  SR 
127 is part of the National Highway System, and is included in the Freeway and Expressway 
System.  The route is not included in the Subsystem of Highways for the movement of Extra-
Legal Permit Loads (SHELL), or designated by AB 866(b) or the Federal Highway 
Administration as a route suitable for larger trucks.5 

There are no traffic signals, stop signs, agricultural inspections, weigh stations, or designated 
rest stop facilities along the entire length.  SR 127 passes through two small roadside 
communities with some services, Shoshone and Death Valley Junction.  The communities of 
Tecopa and Tecopa Hot Springs lie approximately two miles southeast of SR 127, connected by 
Tecopa Hot Springs Road and the Old Spanish Trail Highway.  In Death Valley Junction, SR 
127 intersects with SR 190 which extends northwest to Furnace Creek, the main visitor and 
governance center within Death Valley National Park, and with State Line Road, which extends 
east to Pahrump, Nevada. 

4.2 CA State Route 178 
In Shoshone, SR 127 intersects with SR 178 at two separate locations.  It extends west from the 
north end of Shoshone 25.10 miles into Death Valley National Park to connect with Badwater 
Road.  SR 178 extends northeast 19.44 miles from the southern end of Shoshone toward the 
Nevada state line.  There, it turns into Nevada SR 372 and continues to Pahrump, Nevada.  To 
the east of Shoshone, the road rises steadily to cross the Resting Springs Mountains into 

                                                

5 Caltrans Route 127 Route Concept Report, page 2. 
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Chicago Valley.  With the exception of the improved grade between Shoshone and the pass, the 
road is very similar in composition and condition to SR 127.  Generally, SR 178 has better line 
of sight, less grade fluctuation and fewer horizontal curves.  There is no current Caltrans Route 
Concept Report for SR 178 at this time, but one is underway. 

4.3 Terrain and Land Use 
With the exception of Ibex Pass, the terrain of the SR 127 corridor is generally flat, between 
1,307 and 2,313 feet above sea level.6  The posted speed limit is generally 60 miles per hour 
(MPH), but numerous horizontal curves on the route have lower advisory speeds.  These are 
usually 40-50 MPH, but immediately south of Death Valley Junction, two sharp curves are 
posted at 25 and 35 MPH.7  Most of the land in the area is federally owned, and managed by 
either the Bureau of Land Management (BLM) or the National Park Service (NPS).  The 
Caltrans highway right of way along SR 127 varies in width between 100 and 400 feet.8 

The entire population for the area of Inyo County east of Death Valley National Park is 
estimated to be about 450 people.  Inyo County Planning Dept. data from 1990 estimates a 
population density of 1.3 persons per square mile in a five mile bandwidth along SR 127.9 

Railroads through the area existed briefly in the early 1900s, mainly to service a variety of hard 
rock mines, but have been long since shut down and dismantled.  A short landing strip in 
Shoshone is used occasionally by small private aircraft and by SIFPD for medical emergency 
helicopter evacuations to Pahrump and Las Vegas hospitals.  (During this survey, two small 
aircraft were logged in the “Other” category.)  The nearest commercial airport is McCarran 
International Airport in Las Vegas, Nevada, approximately 87 miles from Shoshone. 

Business concerns within the study area are limited to one gas station, a restaurant and café, 
China Date Ranch, and eight small hotel or campground tourism facilities, in addition to Death 
Valley National Park’s campground, shops, hotel and golf course.  Two gas stations within the 
Park are resupplied via SR 127 and SR 190.  The school district maintains three campuses, in 
Shoshone, Tecopa and Furnace Creek, and refuels its buses at the Shoshone Inyo County 
Yard.  Other public services include the Death Valley Health Clinic in Shoshone, the Shoshone 
Caltrans station, with 3500 gallon diesel and propane tanks, the Sheriff Dept. and BLM 
Shoshone substation, and the SIFPD Tecopa Station.  SIFPD also refuels at the County Yard. 

4.4 Sudden Flooding: Major Transportation Hazard  
The Amargosa River crosses back and forth underneath SR 127 and generally parallels the 
road from the northern district border to Tecopa.  It crosses under SR 127 for the final time just 
south of Dumont Dunes, before turning back to the north to ultimately sink into 9,000 feet of 
alluvium and evaporate at Badwater in Death Valley.   
                                                

6 Caltrans Route 127 Route Concept Report, page 5. 

7 Caltrans Route 127 Route Concept Report, Summary Sheet. 

8 Caltrans Route 127 Route Concept Report, page 5. 

9 Caltrans Route 127 Route Concept Report, page 3. 
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Given the sudden nature of flash floods and the alluvial gravel fill on which most of the road 
beds are laid, rapid damage to roadways and undercutting is a serious problem.  Combined with 
the lack of turn-outs, passing lanes, rest stops or alternative routes, the possibility of stranded or 
damaged vehicles is a very real one.  The river bed is normally dry along most sections, but 
flash floods present regularly recurring problems at crossings when existing channels fill to 
capacity.  In recent years, flood damage to SR 190 and to Old Spanish Trail Highway caused 
road closures for months and required extensive rebuilding.  Caltrans states that “On average, 
such flooding occurs twice a year, causing considerable damage to the pavement surface and 
supporting roadbed, and results in road closures for sustained periods once every two years.”10 
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SR 127 between Shoshone and Death Valley 
Junction, August 20, 1983. For scale, note car 
at far right.  Photo: Susan Sorrells 

 
School bus fording Amargosa River overflow on SR 
178, March 2005.  Photo: Paul Postle 

Badwater Road, south of Furnace Creek Inn, 
August 15, 2004  Two fatalities in different 
vehicle.   Photo credit: Unknown 

West side of SR 127, south of Dumont Dunes, 
February 2005.  Photo: Jennifer O. Viereck 

 

                                                

10 Caltrans Route 127 Route Concept Report, Summary Sheet. 
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As stated previously, it was not possible to stop vehicles and ask questions during our survey.  
Therefore, we include some results from a 1994 survey, which included point of origin and 
destination questions.  Since there has been little growth in business during the intervening 12 
years, it is likely that the ratios described below are still applicable.  It is also likely that loss of 
traffic due to mine closures or change of management at Tecopa Hot Springs Campground may 
be offset by increases in hazardous materials truck traffic, including increased nuclear waste 
shipments to and from the Nevada Test Site.  The 1994 travel survey captured all traffic coming 
into the SR 127 system at a number of different locations during the same seasonal period as 
our own, one in late March and one in mid-May.  It included a 24-hour period at one location. A 
few survey results are indicated in the table below.11   
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Recreational Use Business Use Other 

 
66% 20% 14% 

87% were traveling through, with origin and destination outside of the SR 127 corridor. 

5.2 Traffic Composition by Vehicle Categories 
Since all trucks, and specifically trucks carrying hazardous materials, are the focus of this study, 
directional information for both SR 127 and SR 178 was collected for over 1,500 trucks 
surveyed.  However, for all the other vehicle categories, that level of detail would have been 
prohibitive.  It should also be understood that all traffic surveyed traveled north or south on SR 
127, and some of that traffic also traveled east or west on SR 178.  A higher percentage of 
trucks traveled on 127 exclusively, as will be shown later, but the ratios for other vehicle 
categories were about the same for either highway.  Knowing the ratio composition of the traffic 
will make it easier in the future to interpret data from the Caltrans vehicle counters embedded in 
both lanes of both roadways.   

Our survey broke down traffic into two dozen categories and sub-categories.  For the purpose of 
comparing overall traffic patterns, we will use the following categories, which include all vehicles 
surveyed:  All Tractor Trailer Trucks, Passenger Vehicles, Government Vehicles (Law 
Enforcement, School, Caltrans, Etc.), Small Commercial Vehicles, Motorcycles, and Tour Buses 
and/or Recreational Vehicles (RVs). 

                                                

11 1994 Travel Survey, conducted in March and May by Inyo County Planning Dept. staff and Caltrans, 
District 9, as described in Route 127 Route Concept Report, page 2. 
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% of Total Traffic Sample: 13,356 Vehicles

11%

70%

5%

3%
5%

6%

Total Trucks 11%

Passenger Vehicles 70%

Gov©t Vehicles 5%

Small Commercial 3%

Motorcycles 5%

Bus & RVs 6%

 

Out of a total survey sample of 13,356 vehicles, passenger cars comprised 70%.  Semi trucks 
were the next highest category, at 11%.  Tour buses and recreational vehicles of all sizes 
comprised 6%, motorcycles and all government vehicles each 5%, and small (non-semi truck) 
commercial vehicles comprised 3%.  The low number of commercial vehicles reflects the small 
number of businesses in the district, and most vehicle signage was for home services, such as 
carpet cleaning, window installation for home and auto, prepared food delivery, and package 
delivery services. 
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Viewed another way, the figure above shows the average number of vehicles per hour for the 
same categories and total survey sample.  Passenger vehicles averaged 52.16 per hour, all 
semi trucks 8.45 per hour, tour buses and recreational vehicles 4.64 per hour, motorcycles 3.5 
per hour, government vehicles 3.4 per hour, and small commercial vehicles averaged 2.21 per 
hour. 
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5.3 Traffic Composition at Different Times of Day 
The table below shows overall traffic fluctuations during periods of the day: Morning, Afternoon 
and Night.  Morning shifts were from 7:00 a.m. to noon, Afternoon shifts were from noon to 6:00 
p.m., and Night shifts were from 6:00 p.m. to 11:00 p.m. and also 4:00 a.m. to 7:00 a.m..  Traffic 
was so minimal by 11:00 p.m. that we stopped.  This trend was confirmed by law enforcement 
personnel who live and work on SR 127.  Slight deviations on some shifts varied by 10-15 
minutes, but had no significant impact on data integrity.   

Generally, we observed a slight rise in most categories in the afternoon from the morning 
figures, except for somewhat fewer trucks.  At night, the recorded volume was about one third of 
daytime traffic.  As expected, there was very little government, commercial, motorcycle or 
recreational vehicle traffic at night.  After midnight and on Sundays, the only trucks were milk 
tankers, which run around the clock. 
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Vehicles 
Per hour 

All Trucks Passenger 
Vehicles 

Gov©t 
Vehicles 

Small 
Commercial 

Motor 
cycles 

Bus/RVs Total Traffic 

Morning 11.03 57.95 3.86 2.03 4.1 5.7 84.67 

Afternoon 8.47 63.00 4.78 2.89 4.59 5.81 89.54 

Night 3.37 23.95 0.35 1.51 0.65 0.73 30.56 

 

Although the total volume of traffic changed during different periods of the day, changes in the 
composition ratios of traffic categories are not great, as the next figure shows.  Morning and 
afternoon ratios are virtually indistinguishable.  As stated above, as the volume ratio of some 
categories drops more at night, such as government, motorcycle, and buses and RVs, the night 
percentage of total truck volume drops from morning numbers by only two percent, and the 
passenger vehicle ratio rises by ten percent. 
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5.4 Traffic Composition Reflecting Seasonal Change 
The months covered by our traffic survey were April through June.  This does not allow for 
accurate projections for year-round traffic, but did record significant change as the weather 
warmed up.  Generally, we have observed in the past that the level of U.S. tourists and 
seasonal winter residents, both in dwellings and recreational vehicles, drops off significantly 
starting at the first of April.  Vacationing European tourists visit the area briefly during June, July 
and August, some on organized motorcycle or bus tours.  However, as the table below 
demonstrates, there is an overall drop of 45% in traffic between April and June.  Government 
vehicles drop by 47%, largely because of the close of school.  RVs drop by 81%, commercial by 
56%, passenger vehicles by 42%, and motorcycles by 31%.  Trucks, however, only drop by 
14%.   

9-2-�  � 
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Per Hour All 

Trucks 
Passenger 
Vehicles 

Gov©t 
Vehicles 

Small 
Commercial 

Motorcycles Bus/RVs Total 
Traffic/hour 

APRIL 9.22 68.57 4.13 2.48 5.12 7.88 97.4 
MAY 8.40 51.09 3.55 2.45 3.63 4.61 73.73 
JUNE 7.91 39.82 2.18 1.1 1.47 1.53 54.01 
CHANGE 
APRIL-
JUNE -14% -42% -47% -56% -31% -81% -45% 
 

Based on these monthly average vehicle-per-hour figures, a projection for a full twenty four hour 
period is shown in the following table.  These figures may be somewhat high, as they are based 
on an average of all times of day, and Morning and Afternoon survey periods are only five and 
six hours respectively, while the Night period, when vehicle-per-hour rates are much lower, is 
thirteen hours. 

9-2-�  � 
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Per Day All 

Trucks 
Passenger 
Vehicles 

Gov©t 
Vehicles 

Small 
Commercial 

Motorcycles Bus/RVs Total 
Traffic/day 

APRIL 221.28 1645.68 99.12 59.52 122.88 189.12 2337.60 

MAY 201.60 1226.16 85.20 58.80 87.12 110.64 1769.52 

JUNE 189.84 955.68 52.32 26.40 35.28 36.72 1296.24 

 

To look at it in a different way, when the ratio of each traffic category in total traffic composition 
was distributed by percent over the three survey months, the fluctuations are similar to the 
changes in ratio shown previously for different periods of the day. 
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As the ratio in total traffic composition drops for some categories between April and June, 
particularly RVs, motorcycles, and small commercial vehicles, the ratio of passenger vehicles 
rises by 3.4%, and the ratio of trucks to other traffic rises by 5.2% during the summer months.  

9-2-2 ' � � �� .�� � �� &� � 
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By % All Trucks Passenger 

Vehicles 
Gov©t 
Vehicles 

Small 
Commercial 

Motorcycles Bus/RVs 

APRIL 9.5% 70.3% 4.2% 2.5% 5.3% 8.1% 
MAY 11.4% 69.3% 4.8% 3.3% 4.9% 6.2% 
JUNE 14.7% 73.7% 4.0% 2.0% 2.7% 2.9% 
CHANGE 
APRIL-
JUNE 

+5.2% +3.4% -0.2% -0.5% -2.6% -5.2% 



2006 SR 127 & 178 Hazardous Materials Commodity Flow Study Page 28 

�  $� � � ��� � � � � � � � 	 �
 � �� � 
� �	 ��
Now that we have a general awareness of the traffic on the roads within our study area, we can 
take a closer look at the primary category associated with the transportation of hazardous 
materials, tractor trailer semi trucks.  But first, it will be helpful to have an understanding about 
the hazardous materials involved, both generally, and specific to this study.   

There are many factors that influence the impact of hazardous materials on our lives today, and 
how we have come to think about them. A few of them are included here. 

1. Rapidly advancing technology in many fields, particularly medical, manufacturing, digital 
information and communication, requires the use of more and more complex chemical 
compounds, which, in turn, generate more and more complex wastes, and post-
consumer discarded products. 

2. Population growth, economic growth and other factors cause the number of personal 
and commercial transportation vehicles to increase, and with them, all the fuels, paints, 
lubricants, solvents and other associated chemicals. 

3. The growing global approach to product manufacturing based on the location of cheap 
labor pools and facilities requires the increased transportation of raw materials, wastes 
(if recaptured) and finished products going to market. 

4. Simultaneously, growing awareness about the impact of chemicals on our health and 
habitat has spurred us to find new and better ways to capture, dispose of, and if 
possible, re-use waste materials.  This usually involves transportation. 

5. Security concerns about hostile uses of available hazardous materials to harm the 
general public for political gain has caused all involved agencies to rethink the storage, 
transportation and disposition of hazardous substances in recent years.  

6.1 Chemicals and Human Health 
While a review of the effects of hazardous materials is beyond the scope of this project, the 
following paragraph from The Emergency Responder Training Manual is helpful. 

“Even though bodies consist of the same atoms of carbon, hydrogen, oxygen, calcium, 
nitrogen, and other elements that dangerous chemicals are made of, the atoms in the 
chemicals are combined with each other in different ways which may seriously harm us.  
For example, carbon, oxygen, and hydrogen in our bodies combine to form the sugar 
glucose, which our cells use for energy; in industrial chemicals, these same atoms may be 
combined into many different hazardous chemicals, such as acrolein.  A small quantity of 
hydrochloric acid is produced by the stomach, where the lining cells are resistant to it, but 
hydrochloric acid spilled on the skin or inhaled into the lungs may cause a serious burn.”12 

                                                

12 Center for Labor Education and Research, “Emergency Responder Training Manual for the Hazardous 
Materials Technician”, 1992, page 5. 
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6.2 Hazardous Materials Transportation in the U.S. 
Nation-wide Commodity Flow Surveys were conducted in the United States in 1993, 1997 and 
2002.  To get a clearer picture of the volume of hazardous materials being moved by various 
means, we will compare a few statistics from the 1997 and 2002 surveys.  The total amount of 
hazardous material shipments in 2002 was 1,159,514,000 tons of material, comprising 14.8% of 
all truck shipments of all kinds made that year.  About 53% of these shipments (by weight) were 
made by truck.  This is a drop of about 1% from 1997 figures.  Of all 50 U.S. states, California 
ranked third in 2002 in volume of hazardous materials shipped, with 198,490,000 tons, 9.1% of 
the national total. 

To focus in further, the table below shows hazardous material shipments within the United 
States in all hazardous classes (categories) for the years 1997 and 2002.  The data shows an 
overall increase of 407,900,000 tons of hazardous material shipments in just five years, 
including all modes of transportation (by truck, rail, water, air, pipeline, etc.).13  We note that 
flammable liquids, mainly gasoline, comprise 82% of the 2002 total, by weight and have 
increased 23% in the five years since 1997.  Increases in other classes range from 32.9% to 
191% in total volume of material shipped. 
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 Class Hazardous Description % Change 2002 1997 
Class 1 Explosives +191.0% 5,000,000 1,718,000 
Class 2 Gases +55.6% 213,358,000 137,138,000 
Class 3 Flammable Liquids +23.3% 1,788,986,000 1,450,591,000 
Class 4 Flammable Solids -23.8% 11,300,000 14,832,000 
Class 5 Oxidizers & Organic Peroxides +37.1% 12,670,000 9,239,000 
Class 6 Toxic, Poison, Infectious +32.9% 8,459,000 6,366,000 
Class 7 Radioactive Materials -35.1% 57,000 87,000 
Class 8  Corrosive Materials -7.8% 90,671,000 98,331,000 
Class 9 Misc. Dangerous Goods -6.6% 61,018,000 65,317,000 
 Total +22.9% 2,191,519,000 1,783,619,000 

6.3 Hazardous Materials Regulations & Placard Requirements 
The transportation of hazardous materials is governed by the federal Hazardous Materials 
Regulation (HMR), 49 CFR, Parts 171-180.  The HMR covers five main areas: hazardous 
materials definitions and classification, hazard communication, packaging requirements, 
operational rules, and training. A broad range of agencies are responsible for enforcing the 
HMR for different modes of transportation, and for working together to quickly address any 
accidents that do happen with the most accurate information available about the contents and 
appropriate response for the materials involved.14   

There are nine classes of Hazardous Materials, which are listed in the table above.  Examples 
of placards for vehicles carrying each class are shown in the Appendix called Examples of 
                                                

13 Bureau of Transportation Statistics and U.S. Census Bureau, 2002 Economic Census 

14 U.S. Dept. of Transportation, Research and Special Programs Administration, Hazardous Materials 
Safety Division, “An Overview of Federal Hazardous Materials Transportation Law” 
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Placards and Identification Numbers.  Placards are diamond-shaped signs, comprised of 
specific colors per class, which should be located on all four sides of a vehicle carrying 
hazardous materials in a quantity that requires placarding.  The placards display information 
that identifies the hazardous material being transported either by a four-digit identification 
number or the name of the material.  Placards also display a single digit or single digit with 
decimal number to identify the hazmat class of the material being transported.  We observed a 
lot of variety in some classes of placards, even those designating the same material. 

6.3.1 Classes of Hazardous Materials Which Must Always be Placarded 
Vehicles transporting any quantity of explosives 1.1, 1.2, or 1.3, Poison Gas 2.3, Dangerous 
When Wet 4.3, Organic Peroxide 5.2, Poison Inhalation Hazard 6.1 or Radioactive Materials III 
must display placards.  This includes trace amounts (such as a returning empty tanker that has 
not been thoroughly cleaned).15  

6.3.2 Mixed and Unplacarded Cargos of Hazardous Materials 
There are a number of conditions which could occur in the fire district in which no placard or an 
ambiguous placard is used, which creates a significant potential hazard for First Responders. 

If two or more different hazard classes are being transported on the same truck in amounts 
each totaling more than 1,000 pounds but less than 5,000 pounds, the “Dangerous” placard 
may be used instead of the specific hazard class placards.  This placard is also used for 
individual shipments of Explosives C or Irritants. 

No placard is required on shipments of radioactive materials, combustible liquids in containers 
of less than 110 gallons, etiological agents, Otherwise Regulated Materials (ORM) and small 
hazardous loads which total less than 1,000, excepting those specifically listed above under 
“Always Placarded”.  This could be a problem for First Responders with a majority of the 
hazardous waste shipments to the US Ecology facility, which were either placarded with a very 
broad category or, more often, not placarded at all.  Also, many products to resupply the large 
supermarkets, garden centers and hardware and automotive stores of Pahrump may be 
traveling on the same truck.  Significant quantities of solvents, cleansers, pesticides, herbicides 
and other chemicals could be very dangerous if combined in an accident scenario, even if below 
the 1,000 pounds required by HMR for placarding.   

According to the Emergency Responder Training Manual for Hazardous Material Technicians: 

“The placarding exception for loads in which the hazardous materials do not total 1,000 pounds 
may cause problems for emergency responders.  Firefighters and hazmat teams sometimes 
encounter mixed loads carried by trucks belonging to companies such as Wal-Mart, United 
Parcel Service, and others which contain hazardous materials and are likely unplacarded.” 

During the survey, Wal-Mart trucks were recorded almost every weekday, as were other 
unplacarded shipments from automotive supply and hardware companies, which could contain 
a variety of incompatible and hazardous chemicals in quantities under 1,000 pounds. 

                                                

15 “Emergency Responder Training Manual for the Hazardous Materials Technician”, page 57. 
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7.1 US Ecology Nevada Inc., Beatty, Nevada 
The US Ecology facility is located twelve miles south of Beatty, Nevada, on the south side of the 
Amargosa River and Highway 95.  It sits on an 80-acre site, which is owned by the state of 
Nevada. In addition, the state of Nevada leases a 400-acre buffer zone surrounding the 80-acre 
site from the U.S. Bureau of Land Management.  The facility does not accept bio-hazardous or 
waste containing dioxins, and no longer accepts radioactive wastes. 

It began accepting radioactive Low Level Wastes (LLW) in 1962,16 including a cumulative 
burden of 47 pounds of plutonium.  The LLW facility appears to have been poorly run.  Some of 
the nuclear wastes disposed at the facility were liquid, even though the disposal of liquid wastes 
was prohibited by the facility’s license17.  Some of US Ecology’s employees stole materials 
intended for disposal and used them for personal purposes or sold them to others18.  US 
Ecology also forgot where it buried some of the wastes.  When it later constructed a fence 
around the disposal facility, one of its disposal trenches was left outside of the fence19.   

In 1982, high tritium activities (410,000 pCi/L) were found in a well near the southern boundary 
of the facility20.  Tritium activities decreased over a period of about two years until tritium was no 
longer detected21.  Since that time, groundwater from several wells on and near the facility has 
been sampled but little tritium has been detected22.  The high initial tritium concentrations would 
not have decayed to undetectable levels in a few years.  The most likely explanation for the 
disappearance of the tritium is that it was transported down-gradient by the groundwater.  In 
1992, the nuclear waste portion of the facility was closed by order of the Governor of Nevada23.   

 

                                                

16 Prudic, D.E., D.A. Stonestrom, and R.G. Striegl, 1997, “Tritium, Deuterium, and Oxygen-18 in Water 
Collected From Unsaturated Sediments Near a Low-Level Radioactive Waste Burial Site South of Beatty, 
Nevada”, U.S. Geological Survey Water-Resources Investigations Report 97-4062, page 4. 

17 U.S. General Accounting Office (GAO), 1998, Letter to Senator Barbara Boxer and Representative 
George Miller, May 22, 1998, page 5. 
http://www.nirs.org/radwaste/llw/gaoqsonwdvalley1998seepp49521606911.pdf.  

18 U.S. General Accounting Office, 1998, pages 7 and 49. 

19 U.S. General Accounting Office (GAO), 1999, “GAO Report to the Chairman, Committee on Energy and 
Natural Resources, U.S. Senate Low-Level Radioactive Wastes, States Are Not Developing Disposal 
Facilities”, GAO/RCED-99-238 September 1999. pages 7, 8, and 49. 

20 U.S. General Accounting Office, 1998, page 48. 

21 U.S. General Accounting Office, 1998, page 48. 

22 Prudic et al., 1997, page 11 and table 5. 

23 U.S. General Accounting Office, 1999, page 16. 
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The US Ecology facility consists of24:  

LANDFILL: Three RCRA Subtitle C landfills consisting of Trench 10 (closed), Trench 11 
(existing operating trench), and Trench 12 (proposed) with a combined design capacity of 2,630 
acre-feet.  The facility is required to perform groundwater monitoring, perform post-closure care, 
and is in various stages of corrective action activities.  

TANKS:  Five Polychlorinated Biphenyls (PCBs) Storage tanks, 3 Stabilization tanks for the 
treatment of liquid and metal bearing wastes, 3 condensate storage tanks associated with the 
Low Temperature Thermal Desorption (LTTD) Units, a fourth tank used for decontaminating 
equipment (trucks, etc) and allowing the wash water to evaporate, and 1 Leachate Storage tank.  

THERMAL TREATMENT: The LTTD Units are used to treat waste containing petroleum 
products, Volatile Organic (VOC) and Semi-Volatile Organic (SVOC) compounds and pesticides 
(both RCRA regulated and non-regulated). The Thermal Units operate both in atmospheric and 
negative (high vacuum) environments, under temperature conditions reducing the likelihood of 
changing the chemical make-up of the waste being treated.  

CONTAINER STORAGE:  Both liquids and solids are accepted and stored for further treatment 
(no treatment in containers is permitted), disposal, or shipment off-site, including PCB/RCRA 
Storage, 2 Waste Consolidation and Storage Areas, 2 Dry Hazardous Waste Storage Areas, 
and a Bin Storage Area (Secondarily Contained).  

The types of wastes that are stored, treated, reshipped, or buried, according to the most recent 
Nevada operating permit, are listed in the table below.  Any or all of these types of hazardous 
materials could be transported through the SIFPD jurisdiction. 
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1. Solvents, Pesticides, Chlorinated Hydrocarbons  

2. Reactives, Inorganic Acids/Bases  

3. Metals, State regulated wastes  

4. Labpacks  

5. Containerized soils  

6. Contaminated Soil-Remediation waste  

7. Contaminated liquids  

                                                

24 Nevada Department of Environmental Management, Bureau of Waste Management, Fact Sheet for 
RCRA Permit Renewal US Ecology Nevada Inc., January 2005, Pages 1-2. 
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8. Any other waste that will be stored, treated, and disposed at US Ecology which originates 
from a wide variety of sources including industrial and environmental remediation waste. Any 
residues or wastes that cannot be disposed or treated onsite must be shipped to an off-site 
permitted treatment or disposal facility.25 

 

The table below shows total volumes of hazardous materials handled by the US Ecology facility 
between 1998 and 2002, according to Toxic Release Inventory (TRI) documents filed with the 
US Environmental Protection (EPA) agency26.  Columns indicate the total amounts of releases 
into the atmosphere, land burial, combination of the two as total environmental releases, 
materials transferred off site for treatment elsewhere, and the combined sum, called total 
production-related waste.  The facility seems to be expanding, since from 1998 to 2002, total 
production related waste has increased 290%, total releases to the environment (air and land) 
have increased 274%, and total releases to land only have increased 269%.  Atmospheric 
releases did not occur prior to 2000, as thermal treatment did not take place on site. 
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Year  Air 

Releases  
Land Releases  Total 

Environmental 
Releases  

Total Off-
Site 
Transfers  

Total 
Production-
Related 
Waste 

1998  0  1,321,200  1,321,200  240,070  1,591,260 

1999  0  2,054,100  2,054,100  378,095  2,427,017 

2000  0  581,770  581,770  817  582,573 

2001  0  3,988,273  3,988,273  124  3,988,588 

2002  65,903  4,879,573  4,945,476  527  6,201,699 

 

The table below breaks the 2002 figures above down further, showing specific chemicals 
handled by the facility.  The columns show the disposition of each hazardous material, which 
include landfill amounts, amounts treated on site (prior to treatment), a small amount of PCBs 
reshipped to be treated off site (location and direction of travel unknown), the air release portion 
of the treated materials now in two categories, releases from thermal treatment vent stacks, and 
fugitive air releases.  All these categories combined totaled 6,202,499 pounds. 

                                                

25 Nevada Department of Environmental Management, Bureau of Waste Management, Page 2.  

26 Green Media Toolshed Scorecard Website, http://scorecard.org/env-
releases/facility.tcl?tri_id=89003SCLGYHWY95#facility_info 
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Chemical Name, based on EPA 
RCRA Category 

RCRA Subtitle C 
Landfill 

Treated 
On-Site 

Treated 
Off-Site 

Treatment 
Stack Air 
Releases 

Fugitive 
Air 

Releases 

LEAD COMPOUNDS 2,461,841      185 
ZINC COMPOUNDS 968,080      72 
CHROMIUM COMPOUNDS 534,264      40 
BARIUM COMPOUNDS 368,579      27 
CADMIUM COMPOUNDS 154,916      12 
ASBESTOS (FRIABLE) 119,846      9 
NICKEL COMPOUNDS 101,132      8 
THALLIUM COMPOUNDS 60,092      5 
POLYCHLORINATED 
BIPHENYLS (PCB) 

46,357   527   

COPPER COMPOUNDS 39,230      3 
NITROBENZENE  633,373   31,669  
ARSENIC (ORGANIC OR 
INORGANIC COMPOUNDS) 

20,970      1 

URETHANE  182,138   9,586  
NAPHTHALENE  161,500   8,075  
TOLUENE  101,132   7,096  
MERCURY COMPOUNDS 4,266      0.319 
METHYL ETHYL KETONE  72,029   3,601  
XYLENE (MIXED ISOMERS)  66,517   3,500  
DIISOCYANATES  16,704   835  
CHLORDANE  9,712   486  
ALDRIN  8,962   472  
HEXACHLOROBENZENE   4,429   221   
TOTAL VOLUME IN POUNDS 4,879,573 1,256,496 527 65,541 362 
 

More recent but unformatted 2004 US Ecology TRI data from EPA reporting can be found at 
http://oaspub.epa.gov/enviro/multisys2.get_list_tri?tri_fac_id=89003SCLGYHWY95.   

The information in the following table is included to give some sense of what the SIFPD 
emergency responder could be exposed to, following a hazardous materials truck accident on 
SR 127.  It is very limited, showing potential health effects for only those hazardous chemicals 
released by Stack Air Releases in the table above following treatment on site, and not the 
greater quantity of hazardous materials that are disposed of by burial.  Since the total amount of 
air releases in pounds for 2002 was 65,541, we must assume that most materials listed in the 
table have multiple potential health impacts.  Therefore, it is not appropriate to sum releases 
sorted by health effect.27   

 

                                                

27 Green Media Toolshed Scorecard Website, http://scorecard.org 
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Health Effect Air Releases (Lbs from 

TRI sources) 

Recognized Carcinogens  50,722  

Suspected Carcinogens  42  

Suspected Cardiovascular or Blood Toxicants  54,842  

Recognized Developmental Toxicants  17,088  

Suspected Developmental Toxicants  16,154  

Suspected Endocrine Toxicants  1,179  

Suspected Immunotoxicants  11,131  

Suspected Kidney Toxicants  56,875  

Suspected Gastrointestinal or Liver Toxicants  33,223  

Suspected Neurotoxicants  55,306  

Recognized Reproductive Toxicants  185  

Suspected Reproductive Toxicants  47,064  

Suspected Respiratory Toxicants  65,463  

Suspected Skin or Sense Organ Toxicants  64,295 

7.2 Fireworks: Class C Explosives 1.4 G 
In nearby Pahrump, Nye County, Nevada, a strange contradiction occurs, revolving around the 
sale of personal-use fireworks.  Three major businesses dominate the business district with 
huge billboards and brightly painted business facades: Blackjack Fireworks, Area 51 Fireworks 
and Phantom Fireworks.  All three businesses are thriving by selling something that is 
essentially illegal as soon as the customer exits the store.   

Nye County Code allows the sale of aerial fireworks devices containing no more than two 
grains, or 130 milligrams, of explosives, or ground devices containing no more than 50 
milligrams.28  However, it is unlawful to discharge them, or even possess them, in either Nye 
County or neighboring Las Vegas in Clark County, and customers are required by law to 
transport them out of Nye County within 24 hours of purchase. 

                                                

28 Pahrump Valley Times, Mark Waite, “A Business That’s Booming”, July 2, 2003. 
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The fireworks arrive in cargo containers shipped from Asia, and are off-loaded in the Los 
Angeles area.  They are then transported through California to Nevada on flat-bed trucks or in 
box trailers, legally placarded as Class C Explosives, 1.4G.  A brief tour around the back of 
Pahrump fireworks properties and nearby storage areas revealed hundreds of parked storage 
containers and semi truck trailers, many still showing Explosives 1.4 placards.  Box trucks and 
campers with California license plates, many with familiar rental firm logos, were frequently 
observed at the front doors, as criminals from Southern California urban areas made wholesale 
purchases and headed right back across the border with illegal unpermited, unplacarded loads. 

In 2003, Nevada Deputy State Fire Marshall Tony Capucci told the Pahrump Valley Times, 
“Most of their sales, their commercial, retail sales, are for out of town stuff.  What they do is 
bring it in.  Nevada is a free port law state.  They load it in here, they offload it and then they 
[sell it to customers who] ship it out of state.”  Nye County profits substantially from these sales 
through collection of sales tax, and through the $2,000 business licensing fees.  

7.2.1 California’s Role and Laws for Class C Explosives 1.4 G 
In California, the situation is viewed in a very different light.  California agencies are adopting an 
attitude of zero tolerance toward illegal fireworks.  The cost of dealing with Pahrump’s fireworks 
sales are varied and escalating fast.  Wildfires in Southern California from a range of causes 
have been a huge problem in recent years.  Fireworks debris has been found at the site of some 
vegetation fires within the SIFPD jurisdiction.  The cost of confiscation and disposal of illegal 
fireworks is born by a range of state and local agencies, including the SIFPD, and has been 
escalating sharply each year.  

In June, 2004, California Dept. of Forestry (CDF) Supervising Investigator Greg Smith stated 
that the ten tons seized within the SIFPD jurisdiction that year accounted for nearly a third of all 
illegal fireworks seized in California. He commented, “These people are selling dangerous 
products, and their sales are directly causing safety hazards and having a financial impact on 
the state of California.  They are putting the public at risk.” 29 

Fireworks that are not Safe & Sane (fireworks that can’t fly, explode, project, or move around on 
the ground) as approved and labeled by the California State Fire Marshal (CSFM) are 
considered illegal statewide.  Smith also noted that many fireworks sold in Pahrump are 
mislabeled as Safe and Sane when they are not, such as Roman Candles.  Any consumer 
fireworks bought outside California must be permitted by the CSFM for interstate transportation 
(such as the bulk cargo containers above).  Transporting fireworks without a permit is a felony. 
Possession of any quantity over 7500 grains, or one pound, of gunpowder in total is a felony.   

7.2.2 Fireworks Procedures within the SIFPD Jurisdiction 
The Southern Inyo Fire Protection District30 has the authority to seize fireworks within its 
boundaries. The exception is when the fireworks are in transit over any county, state, or federal 
roadway.  Then the seizure must be handled by the appropriate agency having jurisdiction. In 
                                                

29 Pahrump Valley Times, Robin Flinchum, “Pyrotechnics Seizures Continue”, June 25, 2004. 

30 Information for this section derived mainly from communication with SIFPD Inyo County Sheriff Deputy 
Dave Vaulet and Fire Chief Paul Postle, and SIFPD incident charts provided by Chief Postle. 
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recent years, the SIFPD has been working closely with the Inyo County Sheriff©s Office to 
accomplish this task.  

Once fireworks are seized, they must be inventoried on a CSFM inventory form, faxed to them 
after each seizure, and safely stored.  Volume is so great that the SIFPD has had to purchase a 
separate storage facility for fireworks.  The CSFM then arranges for the California Department 
of Forestry Bomb and Explosives Division, which operates as the law enforcement side of the 
CSFM, to pick up the fire works and take them to a holding site.  They are either destroyed on 
site or taken to another site for incineration.  The incinerator must be EPA approved, and the 
ash is still classified as hazardous material because of the high concentration of perchlorates.  
The cost of shipping and destroying illegal fire works is very high, and the disposal of the 
hazardous waste is also very costly, calculated by ash weight.  

CDF estimates that at least half of the weight of all fire works is nothing more than cardboard, 
paper and plastic.  One solution, appropriate in some cases, is to dispose of fireworks “by 
design”, by simply discharging them in safe surroundings.  This practice is approved by EPA, 
since the fireworks themselves are designed to be set off by the end user, as indicated by the 
package.  The remaining waste is considered routine trash, which can be disposed of by regular 
means.  No information was available on possible airborne release of perchlorates. 

The most reasonable type of firework to destroy this way is the "cake."  These are fireworks that 
are usually multi-fire aerial displays, attached to heavy wood platforms. The weight of the 
firework is mainly the packing material. If destroyed by incinerator, the ash weight would also be 
significantly higher and therefore less cost effective. These fireworks are also heavy and 
cumbersome. Therefore, CDF has granted permission to the local authority, SIFPD, to dispose 
of such fireworks by design, and dispose of resulting trash material in its regular manner.  
SIFPD Fire Chief Paul Postle estimates that approximately 1% of the total volume confiscated in 
2006 was disposed of by his staff locally in this manner.  

For the SIFPD, this issue has become very time consuming.  In 2006 alone, fifteen out of sixty 
two incidents to date (through July) have involved fireworks confiscations and a total of 75 
personnel hours, in addition to time spent dealing with storage, transfers to other agencies for 
disposition or on-site disposal.   
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Year Volume of Fireworks Seized # of Seizures Purchase Value 

2003 Not available 12 seizures $10,000 

2004 20,000 pounds Not available $50,000 

2005 No Sherriff Deputy was stationed in the Shoshone district in the summer of 2005. 

2006 46,000 pounds 90 seizures $200,000 

 

Deputy Vaulet has stated that the amount confiscated is only a very tiny fraction of what passes 
through the district each year.  This year, the San Bernardino Sheriff’s Dept. joined forces with 
Inyo, with a three day check point in the Baker, California area.  Although the risks of getting 
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caught are rising, the potential profit is enormous.  Deputy Vaulet has stated that some persons 
arrested for transporting illegal fireworks have also had criminal records for drug and gang 
related activity.  Street resale value for fireworks can reach as high as 10 times the wholesale 
cost. The average is around 3 to 5 times the wholesale cost.  Actual wholesale costs of 
fireworks seized are not individually recorded, but SIFPD Fire Chief Paul Postle estimated the 
street value of this year’s haul would be approximately $1,000,000. 

7.3 Radioactive Shipments To and From the Nevada Test Site 

7.3.1 Low Level Nuclear Waste 
This study does not specifically focus on radioactive materials flow due to parallel studies being 
done by Inyo County’s Yucca Mt. Oversight Office on radioactive transportation on SR 127.  
However, those studies focus on potential future shipments of High Level Waste, and not on 
current shipments of other radioactive wastes.  For the purpose of presenting a complete picture 
of hazardous materials transportation with the district, we will briefly discuss two categories of 
nuclear waste.  We did not observe any nuclear waste shipments during the study, but NTS 
reports that 46 Low-Level waste shipments traveled on SR 127 between January and 
September, 200631. 

Low Level Nuclear Waste (LLW) is a catch-all term that by definition includes all nuclear waste 
that is not legally classified as high-level, heavier concentrations of transuranic waste, or 
uranium mill tailings.32  Shipments to the Nevada Test Site (NTS) are mandated cleanup wastes 
from Dept. of Energy nuclear weapons fuel, design and manufacturing facilities all over the 
United States.   

7.3.2 Transuranic Waste from NTS to the Waste Isolation Pilot Plant 
Transuranic waste contains man-made radioactive elements heavier than uranium, such as 
plutonium, neptunium, americium and curium. The prefix “trans” means “beyond” uranium.  
These elements have extremely long hazardous lives, hundred of thousands to millions of 
years, and emit primarily alpha radiation.  Alpha radiation can be blocked by simple barriers like 
paper, but is especially dangerous if inhaled or swallowed, even in minute quantities.33 

Approximately 1,600 barrels of transuranic waste shipped from the NTS in recent years was 
originally generated by Lawrence Livermore Laboratory as part of U.S. nuclear weapons 
programs, and might include contaminated clothing, tools and other equipment.  It was shipped 
to NTS for temporary storage between 1974 and 1990.  Another 260 barrels were generated on-
site, resulting from various nuclear weapons clean-up programs.  These 1,860 barrels were 
shipped in 48 trucks in specially designed TRUPACT-II containers to the Waste Isolation Pilot 
Plant (WIPP) in Carlsbad, New Mexico between January 2004 and November 9, 2005.  Fifty 
eight boxes and 200 drums still remain at NTS, which did not meet WIPP’s disposal 

                                                

31 http://www.nv.doe.gov/emprograms/environment/wastemanagement/quarterlyreports.aspx 

32 D’Arrigo, Diane, Nuclear Information and Resource Service, “Radioactive Waste Fact Sheet”, 1992 

33 D’Arrigo, Diane, 1992 
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requirements. 34  Repackaging of these materials to meet WIPP requirements, possible future 
cleanup efforts, or other NTS operations such as subcritical nuclear weapons testing (most 
recently conducted on August 30th, 2006) might generate additional transuranic waste 
shipments in the future, although these would probably be on a much smaller scale. 

7.3.3 Total Radioactive Shipments on SR 127 
Low-level nuclear waste shipments to the NTS use SR 127 during all seasons.  During 2006 to 
date, 46 nuclear waste shipments used SR 127 north, or 6.2% of the total.  Nine were during 
January-March, twenty four during our observation period of April through June, and thirteen 
during July, August and September.   

The northern route has only been used for an average of 8.6% of all 742 radiological shipments.  
The great majority of the low-level waste shipments, 85.2% or 632 of 742 trucks, used SR 160 
through the town of Pahrump NV.  213 shipments or 93.8%, were during January-March, 314 or 
86.7%, during April –June, and 105 or 68.6% during the hot months of July-September. 
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Time Period CA 

127 
% of 

Total 
NV 
160 

% of 
Total 

North 
Route 

% of 
Total 

Period 
Total 

2006: July-Sept. 13 8.5% 105 68.6% 35 22.9% 153 

2006: April-June 24 6.6% 314 86.7% 24 6.6% 362 

2006: Jan.-March 9 4.0% 213 93.8% 5 2.2% 227 

Total for 2006 46 6.2% 632 85.2% 64 8.6% 742 

2005: Oct.-Dec. 6 2.6% 197 85.7% 27 11.7% 230 
2005: Oct.-Dec., WIPP  6 100.0%  0.0%  0.0% 6 

2005: July-Sept. 11 3.5% 209 65.9% 97 30.6% 317 

2005: Apr.-June 9 3.4% 201 75.6% 56 21.1% 266 

2005: Apr.-June, WIPP  5 100.0%  0.0%  0.0% 5 

2005: Jan.-March 8 2.0% 148 37.5% 239 60.5% 395 

2005: Jan.-March, WIPP  8 100.0%   0.0%   0.0% 8 

Total for 2005 53 4.3% 755 61.5% 419 34.1% 1227 

All shipments & periods, 2004 296 12.1%     2449 

All shipments & periods, 2003 485 20.0%     2422 

All shipments & periods, 2002 402 24.0%     1675 

All shipments & periods, 2001 293 32.3%     906 

All shipments & periods, 2000 149 29.6%         503 

Total 2000-2004 five years 1625 20.4%     7955 

Total 2000-2006 seven years  1724 17.4%     9924 

 

                                                

34 Dept. of Energy Environmental Management Program, Nevada Site Office, “Transuranic Waste at the 
Nevada Test Site”, Pub. DOE/NV—787-REV2, February 2006 
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As stated before, during this study there was no opportunity to stop vehicles and canvass 
drivers or examine shipping documents.  Therefore, all observations about trucks had to be 
made while they drove by.  The lowest traffic speed within the study area was 35 miles per hour. 
To discern anything more detailed about a truck other than its shape and the presence or 
absence of a placard and its color was a challenge.  While that would have met the 
requirements of this study, we hoped to accurately make many more useful observations about 
the composition of truck traffic within the study area.  The use of careful planning, good training 
materials and photography for later follow-up made it possible for us to discern a lot more. 

8.1 Identification of Truck Traffic in this Study 
Traffic survey staff made and recorded fifteen separate observations about each truck while it 
passed, including time, road traveled (SR 127 and/or SR 178), direction for each, trailer type 
and sub-type, carrier ID when possible, and placard type, class, color and details, if any.  (See 
Appendix Survey Methodology for additional information and identification charts.)  Vehicles 
were primarily, but not exclusively five axle tractor trailer trucks. 

� -� -�  � 
&� � � .�� � �&� �A� � � �' � � � 	 ��� � �*� � � �
�
#� �
� � �

Source: DOT Cargo body types for identification, at 
http://ai.volpe.dot.gov/DataQuality/CrashCollectionTraining/lesson3/cargo.html 

8.2 Categories of Trailer Types and their Relevance to this Study 
Box or Van:  This category included placarded and unplacarded shipments in all four 
directions.  Sub-categories:  

�  Through traffic of commodity goods such as Walmart, furniture, nursery plants, some 
northward but mainly to Pahrump.  Local deliveries to Shoshone restaurant and school. 

�  Fireworks, placarded as Explosives 1.4 G, transported from California ports to Pahrump 
vendors. 
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�  Solid or containerized liquid hazardous waste being transported to the US Ecology 
disposal site in Beatty, both placarded and unplacarded. 

�  Miscellaneous unplacarded shipments, such as cattle carriers, soft-top vans, or car 
carriers. 

Flatbed: This category included placarded and unplacarded shipments in all four directions.  
Sub-categories:  

�  Intermodal containers of Fireworks, placarded as Explosives 1.4 G, transported from 
California ports north on SR 127 and SR 178 to Pahrump vendors. 

�  Through traffic of building supplies, construction equipment and vehicles, military 
vehicles of all sizes and manufactured homes. 

Tanker for Gases or Liquids: This category included atmospheric pressure, low-pressure, 
reinforced corrosive, refrigerated and high-pressure gas placarded and unplacarded shipments 
in all four directions.  Sub-categories:  

�  Jim Aartman milk tankers for dairies in Amargosa Valley (7,000 cows) and Pahrump 
(volume unknown). Run 24 hours a day, all directions, never placarded. 

�  Fuel deliveries to Shoshone Propane Co. and gas station (gasoline and propane for 
resale), county (gasoline, diesel and propane) and state road department yards (diesel 
and propane), domestic delivery to residences, as well as through traffic on all routes.  
All hazardous and placarded. 

�  Liquid hazardous waste being transported to the US Ecology disposal site in Beatty, 
both placarded and unplacarded. 

�  Asphalt or concrete additives, bulk oil tanks for road building, concrete mixers, 
agricultural products, not placarded.  

�  Placarded pressurized and refrigerated carbon dioxide shipments. 

Dry Bulk: This category included placarded and unplacarded shipments in all four directions.  
Sub-categories:  

�  Transfer Boxes or Roll-Offs on intermodal chassis, both placarded and unplacarded 
shipments, north/south only on SR 127.  All destined for US Ecology disposal site, in our 
opinion, and most hauled by identified hazardous waste carriers. Often in convoys 
together or with chemical tankers and vans from the same carriers. 

�  Dry-bulk belly-dump aluminum tanks, both large single and small tandem, traveling in all 
four directions, never placarded.  Most likely carrying cinders from Amargosa Valley 
mine, cement and other construction bulk material, or hard-rock mining products to and 
from mill in Amargosa Valley. 

�  Large aluminum end-dump trailers, usually covered, in all four directions.  Most likely 
carrying cinders from Amargosa Valley mine, bulk rock material, or hard-rock mining 
products to and from mill in Amargosa Valley.  Some north/south shipments on SR 127 
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are likely carrying contaminated soils to the US Ecology site from Southern California 
and Mexico, based on carrier names, but never placarded. 

�  NEAL and Dalton trucking companies haul cinders from the Amargosa Valley volcanic 
mine.  North/south on SR 127 only most week days, never placarded, with a range of dry 
bulk trailer types.  For this analysis, to isolate them from calculations involving 
hazardous materials in similar trailer types, all were grouped under a separate 
NEAL/Dalton heading. 

�  Belly dump asphalt trucks to and from Pahrump, for specific road projects only, never 
placarded. 

NOTE: 140 asphalt trucks were recorded over a two day period, April 24-25, traveling to and 
from Pahrump to a point outside of the study area for a Caltrans road repair project.  We were 
informed of the details by Shoshone Caltrans staff.  For the purpose of this analysis, these 
vehicles were removed from the final summary data so as not to adversely skew traffic 
composition ratios.  Additional asphalt, oiler, water tank and end-dump gravel trucks were also 
observed in subsequent survey periods traveling in all directions, but were not from the Caltrans 
project.  We are aware of one BLM project in the Dumont Dunes area.  Since we were unable to 
confirm with any accuracy which trucks might be inconsistent with usual traffic, we did identify 
them as much as possible in our data, but did not make any data adjustments concerning them. 

8.3 Further Category Refinement for our Analysis 
For the purpose of analyzing the collected data, categories were further streamlined.  (Complete 
Monthly Data Sheets and Data Summaries, detailing all above categories and sub-categories, 
are available for April, May and June.)  Categories used in the next section of this report are: 

�  Placarded: All classes of identified hazardous waste shipments. 

�  Identified Hazardous Waste, Other.  See detailed explanation below.  No overlap with 
placarded shipments, although frequently documented in convoy, or as additional daily 
shipment by same carrier.  It is likely that only northbound shipments actually carried 
waste, but impossible to discern from appearance. 

�  Milk Tankers: Because of the volume, lack of hazardous concern, and easy identification 
of all milk tankers, we assigned them a separate category.  Jim Aartman Trucking is the 
single carrier with greatest volume of shipments by far, and runs 24 hours a day, seven 
days a week.  Also, since we heard concerns from truck drivers and individuals 
interviewed for this study about the high volume of “unmarked tankers in the dead of 
night” on SR 127, we wanted to alleviate fears by clarifying that it’s really the milk man. 

�  All Other Trucks. 

8.4 “Identified Hazardous Waste” Category 
By definition, any material required by law to be transported and disposed of at a hazardous 
materials facility is likely to be hazardous.  When documenting convoys and frequent truck 
shipments by carriers with “hazardous cleanup” names, we observed that although many of 
these trucks were placarded, three out of four of them were not.  We assume that this is 
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because the concentration or the volume by weight of the individual hazardous waste materials 
on these trailers was below placarding requirements.  All placarded shipments have been 
tabulated separately, and in detail, and will be discussed later in this report.   

However, in order to understand as thoroughly as possible the scope of hazardous material 
within the study area, we also included a category called Identified Hazardous Waste.  This 
category includes: all non-placarded shipments by carriers with obvious “hazardous cleanup” 
names, frequently seen carriers traveling in convoys with placarded vehicles, and all transfer 
box shipments on intermodal chassis (also called intermodal boxes, dumpsters, or roll-ons).  
These designated trucks traveled only on SR 127, never on SR 178.  This designation was used 
conservatively, and we believe the volume of hazardous waste transported on SR 127 is likely 
around 10-15% higher than reported here.  This is due to our concerns about subjectivity 
leading to inaccuracy, and to our inability to confirm carrier identification of a number of 
northbound large end-dump shipments.  We should note that this designation was applied to 
vehicles going both directions, since there was no difference in their appearance.  It can 
probably be safely assumed that these vehicles were only carrying hazardous materials in the 
northerly direction on SR 127, unless they carried materials that were refused by the facility.   

Assumptions about designated carriers was corroborated by checking with state and federal 
lists or databases of registered hazardous materials carriers.  For further details on these 
carriers, go to the Appendix called CA-EPA and FMCSA SAFER Hazardous Materials Carriers. 
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Composition of Total Trucks: 1,518

54%

16%

7%

23%

All Other Trucks
54%

Milk Tankers
16%

All Placarded
Trucks 7%

Other HazMat
Waste 23%

 

We apply these four main categories for our total truck sample of 1,518 vehicles in the figure 
above.  119 trucks, 7.3% of the total, were placarded as hazardous material.  326 trucks, 22.6% 
were identified as other hazardous material trucks traveling to or from the disposal facility.  As 
stated above, only northbound trucks are likely to carry hazardous materials.  233 trucks, 15.8% 
of the total, were bulk milk tankers, leaving 840 trucks, 54.2% of the total, engaged in other non-
hazardous commerce. 
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Overall, during the survey period, the total volume of trucks within the study area, on both SR 
127 and SR 178, was 8.45 vehicles per hour.  As noted earlier in this report, this makes up 11 
percent of our total traffic sample.  All combined placarded hazardous materials trucks traveled 
these highways at an average rate of one every hour and a quarter, or .66 vehicles per hour.  
This is one half the volume of the milk tankers, which averaged 1.3 per hour.  Additional 
identified hazardous waste shipments not requiring placarding travel north on SR 127 (and 
return south empty) at the rate of three to every one placarded vehicle.   
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Trucks per Hour Total Trucks All Other 

Trucks 
Milk Tankers All Placarded 

Trucks 
Identified  

Hazardous 
Waste Trucks 

APRIL 9.22 4.69 1.34 0.62 2.58 
MAY 8.40 4.77 1.25 0.71 1.67 
JUNE 7.91 4.39 1.44 0.49 1.60 
% CHANGE FROM 
APRIL-JUNE 

-14% -6% +8% -21% -38% 

ALL MONTHS AVG 8.45 4.68 1.30 0.66 1.82 

 

9.2 Truck Traffic Fluctuations, by Month 
As noted in general traffic characteristics, during the build-up of hot summer weather, we 
observed a change in truck traffic volume and ratios between April and June.  Examined in the 
table above, and graphically in the figure below, we note an overall drop of 14% in trucks per 
hour.  This is still significantly less than the 45% drop we observed in all traffic combined for the 
same three month period.  The truck per hour rate of placarded hazardous materials shipments 
dropped by 21%, and the Identified Hazardous Waste (IHW) category dropped 38%.  Some 
level of error in the IHW designation might be expected from survey staff being unable to read 
truck carrier names in varying light conditions and at varying truck speeds.  However, it is 
unlikely to be a concern, as trucks in the remaining All Other Trucks category did not increase in 
a corresponding way, but actually also dropped during this period by 6%.  The milk trucks were 
the only category to increase in trucks per hour during the survey period, by 8%. 
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9.3 Fluctuation of Hazardous Materials Truck Traffic, by Percent 
We learn more about truck traffic composition by looking at the categories as a percentage ratio 
of total truck traffic.  In the following table and figure, we note that placarded hazardous 
materials shipments averaged 7.3 % of all truck traffic. IHW average trucks comprised 22.6% of 
all shipments, consistent with the 1997 estimates of around 25%.  The combination of these two 
categories of identified hazardous materials trucks was a ratio ranging from 26% to 35% over 
the three month study period, averaging almost 30%.  Milk tankers averaged around half of that, 
at 15.8%, and All Other Trucks made up the remaining 54.2%.   
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Trucks, by % of Total 
Volume, by Month 

All Other Trucks Milk Tankers All Placarded 
Trucks 

Identified 
Hazardous 

Waste Trucks 

APRIL 50.8% 14.5% 6.7% 27.9% 

MAY 56.8% 15% 9% 20% 

JUNE 55.0% 18% 7% 20% 

TOTAL TRUCKS 54.2% 15.8% 7.3% 22.6% 
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9.4 Fluctuations in Truck Traffic by Time of Day 
The number of trucks per hour changes significantly at different periods of the day.  The total 
number of trucks per hour dropped 23% between morning and afternoon, from 11.03 to 8.48 per 
hour.  The change between morning and night trucks per hour was 69.4%, dropping to 3.37 
trucks per hour.  In the table below, we can see that different categories of trucks changed at 
different rates.  Placarded hazardous shipments dropped around 76% between morning and 
night, to .20 trucks per hour, and IHW shipments and All Other Trucks dropped by around 70%, 
averaging .55 and 1.84 trucks per hour, respectively.  Milk tanker trucks dropped by only 47.6%, 
still averaging more than one truck every hour and a half. 
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Trucks per Hour, 
Different Times 
of Day 

Total 
Trucks 

Total All 
Other 
Trucks 

Milk Tankers Placarded Identified 
Hazardous Waste 
Trucks 

MORNING 11.03 6.34 1.49 0.90 2.30 
AFTERNOON 8.48 4.43 1.39 0.65 2.02 
NIGHT 3.37 1.84 0.78 0.20 0.55 
% CHANGE AM 
TO NIGHT 

-69.4% -71.0% -47.6% -77.6% -75.9% 

 

Viewed another way, in the table and figure below, the ratio of total truck traffic volume changes 
throughout the day, with placarded vehicles ranging from 8.1% to 6.0% of overall traffic, IHW 
ranging from 20.8% to 16.4% at night, and milk tankers increasing their ratio of total trucks as 
other categories drop, from 13.5% in the mornings to 23.1% at night.  The combined total of 
placarded and IHW hazardous trucks ranges from 28.9% in the morning to 22.40% at night. The 
All Other Trucks category varies from 57.5% in the morning to 54.5% at night. 
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9.5 Variations in Truck Traffic by Highway 
As we can see in the following figure, 62% of all truck traffic exclusively traveled north and south 
on SR 127.  The remaining 38% also traveled to or from Pahrump, Nevada, on SR 178.  Other 
than a very small number of local deliveries and the Shoshone Propane trucks (who’s owner 
resides in Shoshone), all trucks traveling to and from Pahrump on SR 178 also traveled on the 
portion of SR 127 between Baker, California and Shoshone.  No trucks that traveled on SR 178 
traveled on the portion of SR 127 north of the Shoshone intersection, except for local deliveries 
or stops at the Shoshone store or café.  This is also consistent with our observations about 
placarded and IHW trucks on the route.  We will also see in the following section that 78% of all 
hazardous placarded vehicles traveled exclusively north/south on SR 127.  Only 22% of 
placarded trucks also traveled to or from Pahrump. 

 

Trucks, by % of Total 
Volume, by Time of 
Day 

Total All 
Other 
Trucks 

Milk Tankers Placarded Identified  
Hazardous 
Waste Trucks 

Combined 
Placarded 
and Identified  
Hazardous 
Waste 

MORNING 57.5% 13.5% 8.1% 20.8% 28.90% 
AFTERNOON 52.2% 16.4% 7.6% 23.8% 31.40% 
NIGHT 54.5% 23.1% 6.0% 16.4% 22.40% 
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Truck Traffic by Highway

62%

38%

% Trucks on SR 127 only

% Trucks also on SR 178

 

When we break it down further to include direction of travel, we observe an anomaly that we 
never did find a satisfactory answer for: notably more trucks going south than north on SR 127.  
Even though the great majority of trucks traveling on SR 127 were traveling round trip to and 
from the US Ecology facility, the Lathrop Wells cinder mine, the Ponderosa Dairy, or making 
gasoline deliveries to and from Death Valley National Park, 27% on average traveled north, and 
an average of 35% traveled south.  One possibility, since we observed some trucks from 
environmental cleanup firms with eastern US addresses, is that trucks returning home empty 
from deliveries to the Nevada Test Site are no longer required to use the designated route, and 
may find the southern route more direct.  The amount of truck travel to and from Pahrump on 
SR 178, 18% north and 20% south, is more consistent. 
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All Trucks, Direction by %

27%

35%

18%

20%

N 127

S 127

N 127/N 178

S 178/S 127

 

In the table below, we see that no matter what time of day on SR 127, there were consistently 
more trucks traveling south than north.  The difference ranged from 6 percentage points in the 
morning to nine points in the afternoon, to seventeen points during evening and pre-dawn shifts.  
It is even more significant to our study when we consider that, other than the occasional 
returning fuel delivery truck, hazardous materials on SR 127 are traveling exclusively north.  So, 
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these are the vehicles of greatest concern in our study.  Despite scheduling observation shifts 
around the clock and on every day of the week, we were not able to determine when or how all 
the trucks reached their northern destination, before returning south on SR 127. 
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 N 127 S 127 N 127/ N178 S 178/ S127 
% of All Morning 29% 35% 16% 20% 
% of All Afternoon 26% 35% 20% 19% 
% of all Night 22% 39% 23% 16% 
 

The following table indicates similar variations in truck travel by direction of travel and highway, 
this time defined by month during the study period.  Again, we note that consistently more trucks 
were traveling south than north on SR 127 during the survey periods, ranging from 2% in April, 
to 7% in May to 16% in June.  We should note that most June shifts were morning and early 
afternoon, the period of greatest overall vehicle travel, and it is possible that some of the 
northerly trucks were traveling earlier or at night to avoid the extreme heat of an uphill drive in 
the hottest part of the United States.  Generally, more trucks were returning south on SR 178 in 
June as well. 
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 N 127 S 127 N 127/N 178 S 178/S 127 
% of April Trucks 31% 33% 16% 21% 
% of May Trucks 27% 34% 20% 19% 
% of June Trucks 25% 41% 14% 20% 
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The following table summarizes the classes, placard types, and direction of travel for all 
placarded trucks recorded during the survey period.  Total number of placards was not identical 
to total number of placarded trucks in previous sections, since some trucks displayed more than 
one placard at a time.  Combinations of placards recorded are listed at the bottom of the table.   

North on SR 127:  95 of the total 130 placards recorded, or 73%.  With the exception of 2 
propane deliveries to Shoshone and 8 gasoline deliveries to Shoshone and points north, it is 
likely, based on placard type, that all placarded vehicles carried various types of hazardous 
waste to the disposal facility in Beatty, Nevada.   

South on SR 127:  7 out of 130 placards, or 5%.  Five were returning fuel deliveries, and two 
were likely returning from the US Ecology facility with tanks that had not yet been cleaned, or 
possibly, shipments that had been turned away as inappropriate for disposal on site.  We 
received some anecdotal information from law enforcement that this happens from time to time. 

North on SR 127 and north on SR 178:  Eighteen out of 130 placards, or 14%.  Eight were 
fireworks deliveries in van trailers or intermodal containers, six were propane trucks, either 
Shoshone Propane or large RMC tankers to Pahrump, and 2 were carbon dioxide refrigerated 
gas tankers from BOC Gases.  (NOTE: Shoshone Propane Co. trucks were the only placarded 
vehicles that were not always large trucks.) 

South on SR 178 and south on SR 127:  Ten out of 130 placards, or 8% of the total.  Eight were 
propane trucks, either local Shoshone Propane or large RMC deliveries returning from 
Pahrump.  Two were diesel or fuel oil tankers. 
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Placard 
Designation 

Direction of Travel, 
ALL 

Class Additional 
Class 
Description 

ERG 
Guide 
to Use 

Name, if available 

  N 
127 

S 
127 

NN 
178 

SS 
178 

        

Explosives 
1.4G 

  8   1 Explosives 114 Fireworks 

1075 2 1 6 8 2 Flammable 
Gas 

115 Propane 

2187   4   2 Refrigerated 
Gas 

120 Carbon Dioxide 

1202    2 3 Flammable 
Liquid 

128 Diesel or Fuel Oil 

1203 8 4    3 Flammable 
Liquid 

127 Gasoline 

Flammable or 
Flamm Solid 

5     4 Flammable or 
Flamm Solid 

134 Not Otherwise Specified 
(n.o.s.) 

Oxidizer 5.1 1 1    5 Oxidizer 143 Not Otherwise Specified 

Poison 1     6 Poison 153 Not Otherwise Specified 
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2748 1     6/8 Toxic and/or 
Corrosive 

156 2-Ethylhexyl 
Chloroformate, Liquid 

2315 5       Fire or 
Explosion, 
Health Hazard 

171 Polychlorinated biphenyls 
(PCB), solid 

1814  1    8 Corrosive 
Liquid 

154 Potassium Hydroxide, 
Lye, Liquid 

3093 1     8/5 Corrosive 
Liquid, 
Oxidizing 

140 Not Otherwise Specified 

3262 1     8 Corrosive 
Solid, Basic, 
Inorganic 

154 Not Otherwise Specified 

3264 1     8 Corrosive 
Liquid, Acidic, 
Inorganic 

154 Not Otherwise Specified 

3266 2     8 Corrosive 
Liquid, Basic, 
Inorganic 

154 Not Otherwise Specified 

Corrosive 
Solid 

4     8 Corrosive 
Solid 

154 Not Otherwise Specified 

Black Stripe 
9 

3     9 Misc. 
Dangerous 
Substances 

171 Not Otherwise Specified 

Dangerous 2       Fire or 
Explosion, 
Health Hazard 

111 Designated a mixed load 
of 2 or more items 
requiring placarding, each 
over 1,000 lb and under 
5,000 lb n.o.s. 

3077 46     9 Hazardous 
Waste, Solid 

171 Not Otherwise Specified 

3082 12       9 Hazardous 
Waste, Liquid 

171 Not Otherwise Specified 

 Totals per 
direction (out 
of 130 total) 

95 7 18 10         

3082/3077  Flammable/Poison  

3077/3093  Flammable/Dangerous  

3077/3264  Flammable/Corrosive  

Combinations 
 on a single 
trailer 

3077/3262     

 

Placards were recorded in all Classes of Hazardous Materials except Class 7, Radioactive 
Hazard.  It appeared that hazardous waste comprised 65% of all placards documented in the 
study, and almost 90% of all placarded loads traveling north on SR 127.  As noted before, the 
difficulty for the Emergency Responder is that due to the nature of the shipments, many of the 
placard designations are either very broad, or indicate that more than one class of hazard is on 
board the vehicle, while offering no further detail.  Sixty four placards indicated solid wastes of 
various kinds, and five more contained PCBs.  Eighteen loads contained hazardous or corrosive 
liquids, some also acidic, some basic, and one toxic as well.  The 2004 Emergency Response 
Guidebook’s Guide Numbers are indicated for each separate hazard classification. 
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In the following table, observed placards were grouped as much as possible by hazard class, 
illustrating further the lack of accurate information available about almost half of the placarded 
shipments observed.  Sixty three shipments were grouped under the Miscellaneous Dangerous 
Substances Class 9 category, which may be due to multiple classes of hazardous wastes being 
shipped on the same truck. Forty nine were solids, 12 were liquids, and 2 were unknown.  Of 
the rest, 8 were Explosives Class 1.4 (fireworks), 21 were Class 2 Gases (propane or carbon 
dioxide), 14 were Class 3 Flammable Liquids (gasoline or diesel), 5 were Class 4 Flammable 
Solids, 2 were Class 6 Poisons, 11 were corrosive liquids or solids, and 5 were PCB 
contaminated solids (listed separately here because of multiple characteristics). 

� � -� -�  ' � � �� .�" � #� � � � �� � �, �� #� � � 	 �5 � � � � � � �� � �� � � � � � �� �� 	 	 �
# of 

Placards 
# Class Hazard Class ERG Response Guide 

8 1 Explosives 114 

21 2 Gases 115/120 

14 3 Flammable Liquid 127/128 

5 4 Flammable or Flammable Solid 134 

3 5 Oxidizer 143 

2 6 Poison 153 

0 7 Radiological 163 

11 8 Corrosive 140, 154, 156 

5 PCB Fire, Explosion, Health Hazard 171 

63 9 Misc. Dangerous Substances 111, 171 

Note: Although we observed no Class 7 shipments, DOE reports a total of 46 in the study area 
between January and September, 2006.  24 were during our observation period, April-June. 

A total of fourteen different response protocols, as detailed in the 2004 Emergency Response 
Guide, are recommended for the placards documented in the survey.  Further study of these 
response guides may be helpful in evaluating SIFPD response capacity for potential hazardous 
material accidents in the future. 
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11.1 Accident Characteristics in California and Inyo County Only 
In the table below, we compare CHP traffic accident statistics in the state of California to those 
in Inyo County only, for the years 1999-2003.  Statewide, truck injury accidents comprise on 
average 4.26% of all injury accidents during the five year period.  Truck injury accidents in Inyo 
County only averaged 6.6 per year, only .08% of the statewide truck injury total. 

However, for fatality accidents during the same time period, truck fatality accidents are 
consistently about 10% of total statewide traffic fatalities during the same period, over twice as 
high a ratio.  Furthermore, Inyo County truck fatality accidents comprise .29% of all California 
truck fatalities, an increase over the same ratio for Inyo truck injury accidents of 363%. 
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 1999 2000 2001 2002 2003 Total 

Total Injury Accidents, CA 188,730 198,348 201,478 205,223 204,174 997,953 
Truck Injury Accidents, CA 8,623 8,695 8,729 8,230 8,241 42,518 
Trucks as % of all CA Injuries 4.57% 4.38% 4.33% 4.01% 4.04% 4.26% 
Truck Injury Accidents, Inyo 5 9 11 3 5 33 
Inyo Truck Injuries as % of CA 0.06% 0.10% 0.13% 0.04% 0.06% 0.08% 
       
Total Fatality Accidents, CA 3144 3331 3517 3650 3726 17368 
Truck Fatality Accidents, CA 334 366 362 345 339 1746 
Trucks as % of all CA Fatalities 10.62% 10.99% 10.29% 9.45% 9.10% 10.05% 
Truck Fatality Accidents, Inyo 1 0 2 0 2 5 
Inyo Truck Fatalities as % of CA35 0.30% 0.00% 0.55% 0.00% 0.59% 0.29% 

 

According to the federal Dept. of Transportation’s Hazardous Materials Information System, of 
the 1,261 hazardous materials incidents in California in 2005, 1,100 of them involved truck 
accidents.  These included the single fatality, all five hospitalization injuries, and seven of the 
eight non-hospitalized injuries.  California ranked third in hazardous materials incidents and fifth 
in highway incidents, comparable to its ranking of third in overall hazardous materials truck 
transportation nation-wide. 

11.2 Known Accident Characteristics of SR 127 and SR 178 
In June of 2006, the Inyo County Transportation Risk Assessment Project produced a report 
assessing mitigation and safety measures on SR 127.  Their report identifies many more 
characteristics about truck accidents, causes, moves preceding the accident, and specific 

                                                

35 California Highway Patrol, “ Statewide Integrated Traffic Records System (SWITRS) Database of 
Accidents”, 1997-2003, http://www.chp.ca.gov/switrs/ 



2006 SR 127 & 178 Hazardous Materials Commodity Flow Study Page 54 

accident “hotspots” for truck transportation than we can cover here.  We include some of their 
accident analysis for the period 4/1/2000-3/31/2005 in the table below.  We note that truck 
accidents on SR 127, as a percent of all traffic accidents, is 21%, although truck traffic is only 
11% of traffic overall, as documented in the previous section.  Truck injury accidents are 13% of 
total injury accidents on SR 127, and the only fatality accident during this period was a truck 
fatality accident.  These ratios are considerably higher than either Inyo County or California 
truck-to-general-traffic ratios, as shown above.   

On SR 178, of the 21 injury accidents during the same time, there were no truck injury or fatality 
accidents. 
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 SR 127 in Study Area SR 178 in Study Area 

Trucks as % of total traffic, per our SIFPD survey. 
(Not tabulated per individual highway).  

11% 11% 

Total number of all accidents 63 21 
Total number of all truck accidents 13 0 
Truck accidents as % of all accidents 21% 0% 

 
Total number of injuries, all accidents 38 21 
Total number of injuries, truck accidents 5 0 
Truck injuries as % of all injuries 13% 0% 

Total number of fatalities, all accidents 1 0 
Total number of fatalities, truck accidents 1 0 
Truck fatalities as % of all fatalities36 100% 0% 

 

In addition, we should mention that there was an airplane accident in January 200437.  Small 
planes take off over SR 127 from the Shoshone airport, which could potentially involve 
hazardous materials trucks on the roadway, in addition to the airplane fuel on board. 

According to California Highway Patrolman Daharsh, there is a common accident scenario 
within the study area, which applies to all vehicles of all sizes, including semi trucks.  Traffic 
lanes are narrow and shoulders frequently minimal.  With excess speed, incorrect turning, or 
inattentiveness, it is easy for a vehicle to drop a tire off the pavement at the right edge of the 
lane. The driver then overcorrects, the vehicle crosses the oncoming lane, hits the soft desert 
terrain on that shoulder, and proceeds to roll over.  This single-vehicle accident scenario is 
corroborated by the Inyo County Task 5 report, which states:  

“Of all the tractor trailer truck accidents on Inyo SR 127 in the last five years 
(2000-2005), 12 out of 13, or 92%, did not involve any other vehicle. The single 
multi-vehicle accident involved a sideswipe, with speeding the event preceding 

                                                

36 Bentz, E. J. & Associates, from statistics given on page 22, derived from Caltrans data. 

37 Pahrump Valley Times article, 1/24/2004. 
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the sideswipe. The dominant tractor trailer truck accident profile on Inyo SR 127 
is going off the road after speeding or making an improper turn, resulting in 
overturning of the truck off the road.”38 

The Inyo County report identifies four particularly dangerous segments, or “hotspots” on SR 
127. 

“For several of the “hotspot” locations on Inyo SR 127, both the total vehicle 
accident rate, and the total vehicle fatality and injury rate, were significantly 
higher than the respective California state averages. 

“Two adjoining “hotspot” segments [north of Shoshone] constitute 62% of all 
tractor trailer truck accidents.  Over one half of all vehicle accidents involve 
tractor trailer trucks at milepost (MP) 17.0-17.99, and 80% of all vehicle accidents 
involve tractor trailer trucks at MP 16.0-16.99. 

“For the two above-cited “hotspot” segments, speeding and improper turning 
comprised 75% of the primary causes of collisions involving tractor trailer trucks.  
Overturning comprised 75% of all the tractor trailer truck accidents, and running 
off the road dominated 88% as the event preceding the overturning.” 

Other interesting statistics about truck accidents during the period of 4/1/2000-3/31/2005 
presented in the report include: 

�  Over the five year period, 5 accidents occurred in July, 2 accidents in September 
and one each in January, February, June, August, October and December. 

�  Truck accidents are highest Wednesday through Saturday, with Thursday and 
Friday being significantly higher than other days. 

�  Truck accidents were most common between 6:00 and 8:00 a.m., 5 accidents, 
with 2 accidents between 4:00 and 6:00 a.m., and 2 accidents between 2:00 and 
4:00 p.m..  One other accident took place at night, 10:00 p.m. to midnight, and 
three were evenly dispersed during daylight hours, from 8:00 a.m. to 2:00 p.m..39 

11.3 Local Capacity Regarding Potential Hazardous Materials Accidents 
The Southern Inyo Fire Protection District has strengthened its capacity significantly in recent 
years, particularly since adding a full-time administrator, currently District Chief Paul Postle.  
However, the SIFPD- remains a volunteer fire and emergency service provider in a remote, very 
sparsely populated rural area that is bisected by a significant hazardous materials transportation 
corridor.  For significant portions of 2005, no Inyo County Sheriff’s Dept. law enforcement officer 
was even stationed in the district.   

                                                

38 Bentz, E. J. & Associates, page 2.  

39 Bentz, E. J. & Associates, pages 36-39. 
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These limitations are recognized and described by the Dept. of Energy as “extremely limited 
and remote emergency response capabilities”40 regarding the shipment of Low Level Waste on 
SR 127.  It is one reason why the shipments are only allowed in the area during certain portions 
of the year.  Another reason given is the recognized flash flood season for the Amargosa River 
and its tributaries. 

11.4 Future Development of Additional Emergency Response Capacity 
An important next step, which is beyond the scope of this hazardous materials commodity flow 
study, would be further analysis of recommended emergency response protocols for the types 
of hazardous materials identified in this report as regularly passing through the Southern Inyo 
Fire Protection District.  This could be followed by an equipment and training needs assessment 
and inventory for the district and other regional emergency response agencies, and possibly the 
development of an interagency long-term Emergency Response Plan.  Such a plan should 
address possible road blockages from natural disasters or hazardous materials accident 
scenarios and the lack of alternative routes for emergency response and evacuation. 

 

                                                

40 Nevada Test Site Website, http://www.nv.doe/emprograms/environment/wastemanagement. 
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12.1 Survey Methodology 
Excellent guidance documents exist to assist in conducting studies of this kind.  However, due 
to our remote rural area and other critical factors, we found that much available advice was not 
applicable.  For those who might find themselves in similar circumstances, we would like to 
share what worked for us. 

Steps taken to design and implement this study included: 

1. Consultation with transportation agencies and specialists in California, Inyo County, and 
Nevada to determine protocols and any known data sources and traffic and hazardous 
materials trends within the study area; 

2. Extensive Internet research of government, industry and environmental advocacy 
resources to identify data, guidance documents and similar studies, if any; 

3. Interviews with professionals, law enforcement, and business operators to capture their 
knowledge about hazardous materials transportation, points of origin and destination, 
carriers, and non-hazmat carriers for the process of elimination. 

4. Preliminary observation of traffic in the study area to establish general trends, data and 
hazmat categories, and the needs of survey staff for project success. 

5. Development of survey training and reference materials about truck types and their 
classification, hazardous materials and their classification, survey protocols and tools, 
survey data collection forms and guidelines, and computer data storage formats. 

6. Hiring and training staff, and scheduling visual survey shifts to capture maximum data.   

7. Actual data collection:  Some shifts were continuous to ensure complete coverage, and 
some focused on the heaviest traffic periods to maximize human resources.  All days of 
the week were included.  Following a preliminary observation period, shifts were 
concentrated during a three week period in late April and early May.  Follow-up shifts 
took place in late June to document any changes due to summer heat. 

8. Computer data entry for summary calculations and analysis.  Follow-up research on 
frequent hazmat carriers through Internet searches by name, and state, industry and 
federal listings of licensed hazardous materials carriers. 

9. Research on the particular hazardous materials documented, to learn more about their 
characteristics, classification, and danger to the public and emergency responders. 

10. Writing the final report and submitting it to willing experts for review, prior to final printing 
and distribution. 
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12.1.1 SR 127/178 HazMat Study Field Data Collection Instructions 
Equipment needed: 

·  Clipboard kit, stocked with clock, extra pens, data collection forms, interview forms, 
business cards, extra camera memory 

·  Trailer type ID sheet, Placard type ID sheet 
·  Spotting scope, binoculars, HazMat 2004 Emergency Response Guide Book 
·  Camera, 12 volt power cords, large tripod or car-top tripod, 2 traffic cones 
·  Sunscreen, insect repellant, water, meal and snacks, chair 

 
Site Setup: 

1. Find the best spot in shade for car, chair and tripod. The camera power cord is short, so 
tripod will be immediately adjacent to the vehicle. 

2. Set up traffic cones beside the road, but off of asphalt.  Pace off so they are 60 feet apart.  
They need to be centered on your tripod position. One will be your mark for photographing 
north bound vehicles and one for south. 

3. Set up camera, tripod and power cords to vehicle battery as described separately.  Set up 
clipboard kit, scope, binoculars and other supplies within easy reach. 
 

Using the field data recording sheets: 

1. Always fill out the top of each sheet completely. 
2. When using multiple sheets per session, always number them at the bottom in sequence. 
3. If taking a break for any reason, always sign time out, and then sign back in on a fresh 

sheet. 
4. For semi trucks or other potential hazmat vehicles, use the left 2/3rds of the form. 

a. Photograph the compete vehicle, following directions below. 
b. Record data for every single vehicle in this category, whether identified as 

hazmat or not.   
c. Please record any fuel delivery trucks (propane, gas) or large rental box trucks 

such as U-Haul, Budget, etc. (potential fireworks), like semis for the purpose of 
this study. Identify clearly in Note section. 

d. Check off direction of travel on 127, north or south, and also on 178, if used. 
e. Check off type of trailer: box van, tanker, or flat bed. Write sub-category of trailer 

in Note section (corrosive tank, dry tank, transfer box, etc.) 
f. If placarded, check off in HM? Column and write down all placard colors and 

markings in Note section. 
g. Note any other pertinent data, such as company name or logo, visibly empty, 

containing dumpsters or cargo boxes, unusual behavior, etc. 
5. For all other vehicles, record count in right three columns by using the standard of a vertical 

mark for the first four vehicles and a diagonal slash across them for the fifth, in each 
category shown. Do not duplicate any vehicle recorded in truck section. 

a. Passenger vehicles include cars, vans, trucks and small utility trailers. 
b. Cycle is motorcycle. We are not including non-motorized vehicles. 
c. Commercial vehicles includes any smaller vehicle not described above or 

otherwise identified as carrying hazmat cargo, which has a company name/logo. 
d. Government includes Inyo county, Caltrans, BLM, all law enforcement, school 

buses, etc. 
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e. RV>30’ includes all van-style, truck/trailer or fifth wheel combination camping rigs 
over 30 feet long in total. These vehicles have more than 2 axles. 

f. RV<30’ includes all van-style, truck/trailer or fifth wheel combination camping rigs 
under 30 feet long in total, with two axles only.  

6. All field data sheets must be numbered and signed by the data collection person. They must 
also be dated and initialed by the Project Manager you give them to. 

 

12.1.2 Examples of Placards and Identification Numbers 

 

Source: US Dept. of Transportation, “Guidance for Hazardous Materials Surveys”, January 
1995, page 19. 
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12.1.3 Trailer ID Types for HazMat Truck Survey 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Refrigerated liquid chemical. 

Unpressurized liquid tank, used mainly by Jim Aartman for 
milk from Pahrump and Amargosa Valley dairies. Gasoline 
tanks are similar, have protected valves on top in case of roll-
over. 

Box (van) mostly consumer goods, but some used by ECI 
or others for placarded material, such as waste 3077. 

TB  Transfer box, used for 
contaminated soils going to US 
Ecology in Beatty.  Companies 
include ECI, Pacific Treatment, etc.  

EBD  Enclosed belly dump dry 
tank. Hauled by NEAL, Apex, 
Double Eagle, etc. Could be 
cinders, cement, ore, other dry 
bulk. 

Corrosive liquid chemical, for acids, solvents, etc. with 
reinforced ribs. Also used for liquid waste, 3082. 

High pressure gas tank, here marked Flammable 1075 
(propane, butane, liquid petroleum gas). 

TYPES OF DRY BULK 

TYPES OF LIQUID TANKS 

ED  Small end-dump, NEAL for 
cinders.  Also large aluminum 
rounded, usually covered, both 
gravel and hazmat waste. 

BD  Top load belly dump. Mainly 
hauled by NEAL from Lathrop 
Wells cinder mine. Full size used 
for asphalt 4/24-25 from Pahrump 
to Dumont Dunes area and return. 



2006 SR 127 & 178 Hazardous Materials Commodity Flow Study Page 61 

12.2 CA-EPA and FMCSA SAFER Hazardous Materials Carriers 
Listed 
by 
CAL-
EPA 
2/15/05 

"Frequent Flyer" Carriers on SR 
127 

DOT # 
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. 

T
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s 
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X AMBERWICK CORPORATION 664559 INTER X  X X 0 0 11 

 APEX BULK COMMODITIES 495306 INTER   X   1 16 349 

X ECOLOGY CONTROL 
INDUSTRIES (ECI) 

197051 INTER  X X X  4 93 

 ENVIRONMENTAL RECOVERY 
SERVICES, INC DBA 
ENVIROSERV 

483657 INTER  X    0 0 7 

 IMERY TRANSPORTATION 
(W/ENVIROSERV) 

1167103 INTER   X   0 0 1 

X ISLAND ENVIRONMENTAL 
SERVICES 

465272 INTRA    X 0 0 5 

X ISLAND ENVIRONMENTAL 
SERVICES INC 

1177816 INTER      0 0 0 

 PACIFIC TREATMENT 
ENVIRONMENTAL SERVICES 
INC  

437764 INTER   X   0 0 1 

 PACIFIC TREATMENT 
ENVIRONMENTAL SERVICES S 
A DE C V  

707362 INTER X X X X 0 0 7 

X PCS INDUSTRIAL 
OUTSOURCING INC DBA  
PHILIP WEST INDUSTRIAL 
SERVICES 

345811 INTER    X 0 0 66 

 STURGEON & SON INC 428882 INTER X  X X 0 0 49 

X TRIAD 1432689 INTER X       3 

12.3 Reference List 
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Summary.pdf 

Hazardous Material Transportation Databases and Resources 
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49 CFR Hazmat Law, http://www.access.gpo.gov/nara/cfr/waisidx_98/49cfr172_98.html   
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http://www.dot.ca.gov/hq/traffops/trucks/trucksize/truckmap/ 
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http://www.dot.ca.gov/hq/traffops/saferesr/trafdata/ 
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http://www.dot.ca.gov/hq/traffops/trucks/weight/ 
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California Highway Patrol (CHP), “ Statewide Integrated Traffic Records System (SWITRS) 
Database of Accidents” in xls or pdf, 1997-2003, http://www.chp.ca.gov/switrs/ 

Dept. of Transportation, Cargo body types for identification  
http://ai.volpe.dot.gov/DataQuality/CrashCollectionTraining/lesson3/cargo.html 

Dept. of Transportation, Hazardous Materials Information System Database. 1995–2004 data, 
http://hazmat.dot.gov/pubs/inc/data/2004/2004frm.htm  

Dept of Transportation, Hazardous Materials Regulations, 
http://www.boepublications.com/6000q.html  

Federal Motor Carrier Safety Administration (FMCSA), “Bulk Packaging and Cargo Tanks, Parts 
178 And 180” pdf document. 

Federal Motor Carrier Safety Administration (FMCSA), “Safety and Fitness Electronic Records 
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safety data at http://www.safersys.org/ 

Federal Highway Administration, “ Analysis of the Truck Inventory and Use Survey”, at 
http://www.fhwa.dot.gov/policy/r2.htm  

Green Media Toolshed Scorecard Website, http://scorecard.org 

Highway Performance Monitoring System, http://www.fhwa.dot.gov/policy/ohpi/hpms/index.htm 

National Hazardous Materials Route Registry at http://hazmat.fmcsa.dot.gov/nhmrr/index.asp 
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Rand McNally Motor Carrier’s Road Atlas legal weight truck routes, 
http://www.randmcnally.com/  

U.S. Dept. of Transportation, Research and Special Programs Administration, Hazardous 
Materials Safety Division, “An Overview of Federal Hazardous Materials Transportation Law”. 

About Hazardous Materials 

“2004 Emergency Response Guide (ERG)”,at http://hazmat.dot.gov/pubs/erg/gydebook.htm  

Center for Labor Education and Research, “Emergency Responder Training Manual for the 
Hazardous Materials Technician”, 1992 

Meyer, Eugene, “Chemistry of Hazardous Materials”, Second Edition, 1989 
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Bentz, E. J.  and Associates, Inc., “Identification of Mitigation Strategies & Measures Designed 
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CalTrans District 9, “2002 Planning Document for Inyo and Mono Counties”, 
http://www.dot.ca.gov/dist9/fus/Planning/2000STIP/2002_Stip.htm 

CalTrans District 9, “Planning Document for Route 190”, 2003, 30 pages PDF, 
http://www.dot.ca.gov/dist9/fus/Planning/TCR/SR_190_TCR.pdf 
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http://www.dot.ca.gov/dist9/fus/Planning/OD/US395O&DStudy.pdf 

About the Nevada Test Site and US Ecology Hazardous Waste Facility 

D’Arrigo, Diane, Nuclear Information and Resource Service, “Radioactive Waste Fact Sheet”, 
1992 

Dept. of Energy Environmental Management Program, Nevada Site Office, “Transuranic Waste 
at the Nevada Test Site”, Pub. DOE/NV—787-REV2, February 2006 

H� ME, Yucca Mountain Legacy Project, “Phase 1: Groundwater Contamination Baseline Data 
for the Yucca Mountain Region”, May 2006 

Inyo County Planning Dept. Presentation, “Low-Level and Transuranic Nuclear Waste Shipping 
Activity through Inyo County 2000-2004”, March 22, 2005 

Nevada Department of Environmental Management, Bureau of Waste Management, Fact Sheet 
for RCRA Permit Renewal US Ecology Nevada Inc., January 2005 

Nevada Test Site (NTS), “ Transuranic Shipping Program Completed 11/05”, documents 
presented at NTS Citizens Advisory Board Meeting, December 2005. 
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http://www.pahrumpvalleytimes.com/2006/02/08/news/study.html 

NTS Low-Level Nuclear Waste Shipment Quarterly Reports, 
http://www.nv.doe.gov/programs/xportmgt/QuarterlyReport.htm  

Prudic, D.E., D.A. Stonestrom, and R.G. Striegl, 1997, “Tritium, Deuterium, and Oxygen-18 in 
Water Collected From Unsaturated Sediments Near a Low-Level Radioactive Waste Burial Site 
South of Beatty, Nevada”, U.S. Geological Survey Water-Resources Investigations Report 97-
4062 

U.S. General Accounting Office (GAO), Letter to Senator Barbara Boxer and Representative 
George Miller, May 22, 1998, 
http://www.nirs.org/radwaste/llw/gaoqsonwdvalley1998seepp49521606911.pdf.  

U.S. General Accounting Office (GAO), “GAO Report to the Chairman, Committee on Energy 
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