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Dear Mr. Yue and Ms. Innis:
This letter transmits the Technical Memorandum - Summary of Colorado River Bridge Pier
Construction and Hydrogeologic Assessment describing the results of historical research into the
construction methods of the subsurface piers of the BNSF rail bridge, the Highway I-40 bridge,
and the historic Red Rock Bridge. This memorandum also presents an evaluation of whether
the bridge piers could serve as preferred groundwater flow conduits to surface water.
This work was done in response to the California Department of Toxic Substances Control
(DTSC) letter to PG&E dated September 17, 2008 and the U.S Department of Interior (DOI)
letter to PG&E dated September 17, 2008, which directed this evaluation and the establishment
of a new RMP surface water sampling location at the westernmost BNSF bridge pier. The new
sampling location at the downstream side of the westernmost BNSF bridge pier will be sampled
over winter 2008-2009, beginning no later than December.

Do not hesitate to contact me at (805) 234-2257 with any questions or comments on this
information or the enclosed technical memorandum.

Mr. Yue and Ms. Innis
October 31, 2008
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Cc:

Chris Guerre/DTSC
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and Hydrogeologic Assessment
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Pacific Gas and Electric Company
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CH2M HILL

COPIES:

U.S. Department of the Interior
Colorado River Indian Tribes
California Department of Toxic Substances Control

DATE:

October 31, 2008

PROJECT NUMBER:

370367.MP.01.02

This memorandum presents a summary of historical information about the construction of
bridges across the Colorado River near the Pacific Gas and Electric Company (PG&E)
Topock Compressor Station (TCS) near Needles, California. Also presented is an evaluation
of whether the present or former bridge piers could serve as preferred pathways for
contaminant migration from groundwater to the Colorado River. This information review
and technical assessment were performed in response to letters to PG&E from the U.S.
Department of the Interior (DOI), dated September 17, 2008 (DOI, 2008) and the California
Department of Toxic Substances Control (DTSC), dated September 17, 2008 (DTSC, 2008).

1.0

Summary of Bridge Pier Construction Features

PG&E, assisted by Applied Earthworks and CH2M HILL, researched the construction of
three bridges crossing the Colorado River between California and Arizona near the Topock
site. In order from north to south, these are the Burlington Northern Santa Fe (BNSF)
Railroad Bridge, the Caltrans Interstate Highway I-40 Bridge, and the historical Red Rock
Bridge. Figure 1 shows the locations of these bridges. Figure 2 is a 1966 aerial photograph
that shows all three bridges before demolition of the Red Rock Bridge.
Research efforts included contacting BNSF and Caltrans, reviewing San Bernardino County
historical records, and conducting other historical research. A concerted effort was also
made to contact appropriate staff at BNSF to request and obtain relevant information and
records. Two primary contacts with BNSF were obtained from the BNSF State Government
Affairs Office. Letters were sent to these contacts by mail and e-mail. These letters are
included in Attachment A-1. A reply was received from Mr. Matthew Graham with BNSF
which included four drawings of the BNSF Railroad Bridge. This letter can be found in
Attachment A-1 and the drawings can be found in Attachment A-2.
The relevant historical records and information assembled for each bridge are presented in
Attachments A through C. The key features of bridge pier construction for each of the
bridges are summarized below, and the specific information sources are cited in the list of
references and attachments.
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Burlington Northern Santa Fe Railroad Bridge
The BNSF Railroad Bridge (originally Colorado River Bridge / Santa Fe Bridge) was
constructed from 1942 to 1945. The bridge consists of seven piers, a west abutment, and an
east abutment. The substructure of each pier includes a pair of reinforced concrete cylinders,
capped with a 10-foot thick tie-wall that ties the two cylinders together. The tie-walls have a
box shape on either end, which is oriented in the north-south direction, which forms a
corner, rather than a flat wall, to the river current. The strategy for construction involved the
pouring and casting in place of individual reinforced concrete pneumatic caissons at the
surface of the working area on the river (Occiello and Sleicher, 1992). A bell-shaped
reinforced concrete working chamber was cast with a steel cutting edge located near its
bottom margin. The working chamber contained sufficient room for workers, known as
“sand hogs,” working at the bottom surface of the chamber to dig, drill, and dynamite
material off the river bottom for conveyance to the surface.
Once in place, the caisson working chamber was surrounded by a cylindrical pouring form
of the diameter of the eventual pier base cylinder. This form extended 8 to 10 feet above the
water surface, so that the successive poured sections of concrete cylinder lying above the
working chamber would be cured before following the working chamber downward below
the level of the river surface. As the steel cutting edge at the bottom of the chamber bit into
the river bottom, the sand hogs excavated, lowering the chamber to about 10 to 12 inches
per day. When bedrock was finally reached and tested, the working edge of the caisson was
definitively seated by excavating a minimum of 2 feet into the bedrock.
The steel structure of the BNSF Railroad Bridge consists of three 350-foot deck truss spans, a
50-foot beam span, three 100-foot deck girder spans on the west end, and a 100-foot deck
girder span on the east end. A more detailed description of the construction of the BNSF
Railroad Bridge and photographs can be found in Attachment A. As documented in the
historical records, this bridge was constructed as, and has remained, a railroad bridge.
Figure 3 presents a generalized cross-section, prepared in 1946 by Walter Robey, of the
BNSF Railroad Bridge (Robey, 1946). As shown in the cross-section, Pier 3 is located in the
deepest section of the river, and was the deepest pier built. At the time of construction, this
was the deepest pneumatic caisson excavation and construction in water-bearing materials
in the United States.
Photographs taken during construction of the BNSF Railroad Bridge are also included in
Attachment A-3. These photos document the installation of the cone-shaped caissons,
pouring of concrete, and construction of the steel superstructure of the bridge. The
photographs also show steel sheet piles driven as temporary cofferdams around the caisson
work areas. The photographs show that the bridge was constructed working from a
temporary railbed supported by what appear to be temporary wooden piles that were not
driven to bedrock.

Interstate Highway I-40 Bridge
The Highway I-40 Bridge was constructed by Caltrans from 1962 through 1965. The piers for
this bridge were constructed by driving steel piles into the river bottom. The concrete
portion of the piers extends down only 20 to 30 feet below the river bottom and rests on the
steel piles driven to bedrock. The piles were cut into lengths and sequentially welded
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together as the driving progressed so that all driving could be done above the surface of the
water. The bridge and pier locations are shown on Figure 4. Additional information
regarding construction of the Highway I-40 Bridge can be found in Attachment B-2 and asbuilt drawings of the piers and the bridge itself are included in Attachment B-1.

Red Rock Bridge
The original Red Rock cantilever railroad bridge is shown on an aerial photograph from
1951 (Figure 5). This bridge was used as a rail bridge from the time of its completion in 1891
until 1947. At this point, the bridge was converted into a road bridge, replacing the steel
arch National Trials road bridge (labeled as the I-3 gas pipeline bridge in Figure 1) which
was built in 1916 and carried Route 66 until 1947. With this replacement, the Red Rock
Bridge became a part of the historic Route 66 roadway.
The Red Rock Bridge was built from 1889 to 1891 using pneumatic caisson methods similar
to those used to build of the BNSF Railroad Bridge, but with noteworthy differences in
materials. The Red Rock Bridge caissons were constructed of heavy timber and weighted
down by the first courses of masonry piers above water. The caisson for the western pier
was dug from the sand surface (approximately 467 feet elevation) through increasingly
indurated sediments to approximately 409 feet elevation. After reaching that depth, the
caisson was filled with béton, a rock and cement mixture, before the masonry pier was
completed atop the caisson. The pier depth of 409 feet elevation was approximately 7 feet
above design depth intended to reach bedrock, but was considered adequate because the
caisson rested and was keyed several feet into cemented bouldery sand and gravel. The
preceding descriptions are based on an article further describing the planning and
construction of Red Rock Bridge (Rowe, 1891), which is included in Attachment C-2. The
article includes historical photographs from the time of construction.
The Red Rock Bridge was originally constructed with a long, cantilevered center span. To
allow for increased train locomotive weight, a center pier was added to the bridge in 19101911 so that the center span no longer acted as a cantilever. It is not known whether the
same caisson technique was used in 1910-1911 as was done for the original piers. Drawings
and photographs representing the bridge with the center pier are located in Attachment C-1.
The Red Rock Bridge was taken out of service after completion of the Interstate Highway I40 Bridge, and was removed, and the piers were demolished in the 1970s.

2.0

Assessment of Groundwater Migration Pathway

This technical assessment is based on review of aquifer groundwater conditions, bridge pier
construction, and current surface water monitoring results. The potential for the existing
and historical bridge piers in the Colorado River near the Topock Compressor Station to be
preferred migration pathways from groundwater to surface water was evaluated. The
approximate locations of all existing and historical bridge piers in the immediate vicinity of
the site are shown on Figure 6. Hexavalent chromium (Cr[VI]) groundwater data collected
in May 2008 are posted on Figure 6 (CH2M HILL, 2008a).

Assessment of Surface Water and Groundwater Conditions near the Bridge Piers
Cr(VI) is not stable in a chemically reducing environment. In a chemically reducing
environment, Cr(VI) will be reduced to trivalent chromium (Cr[III]), which is an insoluble,
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non-toxic micronutrient (CH2M HILL, 2008b). The oxidation-reduction potential (ORP),
measured in millivolts (mV), is the most common and direct measurement of the redox state
of groundwater. Historical data from site monitoring wells show that ORP values below
(i.e., more negative than) -90 mV are indicative of geochemical conditions in which Cr(VI) is
not present.
PG&E conducted a pore water study in January 2006 to assess Cr(VI) occurrence and
concentrations at multiple locations upgradient and downgradient of the Topock site and to
assess whether geochemical conditions in shallow sediments below the Colorado River
favor Cr(VI) reduction. A summary of the 2006 pore water study results is presented in the
RCRA Facility Investigation/Remedial Investigation Report, Volume 2, PG&E Topock Compressor
(RFI/RI Report) (CH2M HILL, 2008b). Figure 7 shows the locations of the pore water
sampling that was conducted near the bridges. ORP was measured as a field parameter
during the 2006 pore water study. All ORP values at the 64 pore water sampling locations
were negative, ranging from -46 to -231 mV and with an overall average of -162 mV. The
ORP results, combined with the lack of Cr(VI) detections and other pore water geochemical
results demonstrate that geochemical conditions that readily reduce Cr(VI) to Cr(III) are
present in the shallow sediments that make up the riverbed over a wide area upstream and
downstream from the Topock site. More recently, slant wells have been installed beneath
the Colorado River from the Arizona and California shore in the area downstream from the
Highway I-40 Bridge. Geochemically reducing conditions and the absence of Cr(VI) was
observed in all samples collected during drilling of these wells through the fluvial
sediments into bedrock, and in groundwater samples from the wells. Reducing conditions
are also observed in wells completed in fluvial sediments near bedrock on the California
floodplain near the Interstate Highway I-40 Bridge. Based on all available data, it is likely
that reducing conditions extend throughout the entire aquifer beneath the river in the area
near the bridges. Thus, it is not likely that Cr(VI) in groundwater would be found in the
subsurface near the bridge piers.

Bridge Pier Construction and its Effect on Migration Pathways
The Interstate Highway I-40 Bridge was constructed with driven steel piles, which rely on
surface friction to support the load of the bridge. Driven piles compress surrounding
sediments during installation and are considered unlikely to create any voids in sediment
materials during installation activities. As iron rusts, it creates reducing conditions in the
surrounding groundwater, which encourage conversion (or “reduction”) of Cr(VI) to Cr(III).
One of the techniques for remediating groundwater containing Cr(VI) involves the
placement of powdered iron (also referred to as zero-valent iron) in the aquifer. The
presence of the iron pilings would therefore tend to enhance rather than degrade the
existing reducing conditions in the aquifer.
The BNSF Railroad Bridge and the Red Rock Bridge were constructed using pressurized
caisson construction. The BNSF Railroad Bridge construction method leaves steel and
concrete in the aquifer material down to bedrock, and would have likely caused more
disruption to and less compression of the surrounding sediments than the driven pile
construction of the Highway I-40 Bridge. The BNSF bridge piers were constructed in
segments by pouring concrete into circular forms at the surface and then excavating out
from underneath to sink the pier into the sediments. The soft sediments in the shallower
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portion of the river bottom would be expected to conform relatively easily to the smooth
and circular concrete surface of these piers.
The Red Rock Bridge construction methods utilized heavy timber caisson walls which were
filled with rock and cement. These timber caisson walls were left buried in subsurface
sediments. The sediments would likely not conform as closely to the rough or uneven
timber walls as to the smooth concrete walls of the BNSF bridge piers. In addition, voids
could be created as the timber rots; however the microbes involved in breaking down the
timber would remove oxygen from the groundwater and enhance the reducing conditions
already prevalent in this area. Under reducing conditions, wood decays very slowly. A
relatively intact wood fragment recovered from a floodplain monitoring well borehole was
dated to approximately 7,000 years in age by radiocarbon methods. Wood fragments were
also encountered just above bedrock at a depth of over 100 feet in the PGE-9 wells, located
on the Arizona shore a short distance below the Interstate Highway I-40 Bridge (near MW56, as shown on Figure 1). The reason that the bridge piers needed to extend to bedrock is
because the sediments below the riverbed are subject to erosion and re-deposition. This
shifting of the riverbed would tend to fill in conduits that could develop from rotting
timbers. One of the major challenges encountered when installing the slant wells beneath
the river was the caving of the sediments that occurred as the drive pipe was pulled out of
the borehole. These boreholes collapsed as soon as the drive pipe was pulled. The same
collapse would be expected to occur around any rotting timbers associated with the former
Red Rock Bridge piers.
The disturbances created by drilling a well are analogous, although on a smaller scale, to the
disturbance from bridge pier construction. When drilling a well, the native sediments are
removed from the borehole and inert, aerobic sand and gravel is placed in the borehole.
Many monitoring wells have been installed in areas of reducing conditions in the Topock
floodplain and beneath the river. In most cases, the geochemical reducing conditions are
observed immediately after drilling, even though the aerobic materials have been placed in
the boreholes. Typically, the ORP fluctuates (within the reducing range) after well
installation and then reaches a new equilibrium after several months or calendar quarters.
The reducing conditions are a property of the groundwater that is moving through this area
as well as a property of the sediments. Thus, field evidence shows that removing or
disturbing sediments or creating a void in the sediments does not substantially alter the
geochemistry. The groundwater surrounding the piers would have equilibrated to a
preconstruction reducing state within a brief timeframe, likely before the PG&E Topock
Compressor Station began operations in 1951.
The Red Rock Bridge piers were reportedly installed in 1891 and 1910-1911 while the bridge
piers for the BNSF Railroad Bridge were installed between 1942 and 1945. The Cr(VI)
wastewater discharge to Bat Cave Wash occurred from 1951 to 1964. Given this timeline, the
railroad bridge piers were in place for a minimum of 6 years prior to the first potential
discharge and release of Cr(VI) to groundwater in Bat Cave Wash. Therefore, based on the
observations of the equilibration time in the monitoring wells drilled at the site, the aquifer
surrounding the bridge piers would have equilibrated to a reducing environment long
before any possible Cr(VI) migration through this area. As noted above, even in the unlikely
event that a bridge pier did provide a conduit for vertical flow, the available data indicate
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that there is unlikely to be a zone of oxidized groundwater that would be able to transport
Cr(VI) through any conduits that did exist.

Past and Ongoing River Monitoring
From July 1997 through April 2008, surface water samples have been collected from up to 43
surface water sampling locations (some samples collected at multiple depths). The current
surface water monitoring program conducted since 2005, includes routine surface water
sample collection from nine shoreline locations and nine in-channel stations at specific
depths in the Colorado River (Figure 7). This sampling program has shown consistent
results with Cr(VI) concentrations in Colorado River water below laboratory reporting
limits. Surface water sampling data from October 2006 through October 2007 can be found
in the RFI/RI Report (CH2M HILL, 2008b) and results from October 2007 through April
2008 sampling can be found in Groundwater and Surface Water Monitoring Report, Second
Quarter 2008, PG&E Topock Compressor Station (CH2M HILL, 2008c).
PG&E’s current river shoreline and in-channel monitoring activity will continue in the
future on a quarterly basis during periods of high river level and monthly during periods of
low river level. A new in-channel river monitoring location has been added at the
westernmost BNSF Railroad Bridge pier, on the downstream side, to provide additional
river sampling data as directed by the DTSC and DOI letters (DOI 2008, DTSC 2008). This
new location will be sampled during winter 2008-2009 low river-level sampling events that
will take place between November 2008 and January 2009.

3.0

Conclusions

Based on this assessment, and the results of the comprehensive pore water and river
sampling to date, the following conclusions are made:
•

Reducing conditions are present in the bed of the Colorado River to the depth of
bedrock in the slant monitoring wells below the Interstate Highway I-40 Bridge and in
vertical wells on both sides of the river near the bridges. In this geochemical
environment, Cr(VI) would not be stable.

•

The driven steel pile methods used for the Interstate Highway I-40 Bridge pier
construction would have resulted in compaction of the sediments and would not likely
have created any preferential pathways for flow. Subsequent corrosion of the steel
would enhance the reducing conditions.

•

The pre-formed concrete caisson methods used to construct the BNSF Railroad Bridge
would have likely resulted in a relatively small disturbance of the sediments around the
smooth, cylindrical concrete caisson. The soft sand below the river bottom would have
quickly caved in and conformed to the caisson.

•

The rock and concrete filled timber caissons used for the former Red Rock Bridge would
likely provide more opportunity for vertical conduits as the timber rots; however, the
rotting timber would enhance the reducing conditions and the soft, unstable sediments
beneath the river would tend to fill the cavities relatively quickly.

•

Temporary oxidizing conditions in the groundwater caused by construction of the Red
Rock Bridge and BNSF Railroad Bridge piers would likely have equilibrated to
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Attachment A
BNSF Railroad Bridge
Historical Documentation

Attachment A-1
PG&E and BNSF Letters

Pacific Gas and
Electric Company
1

A. Glenn Caruso
Senior Cultural
Resources Specialist
Gas T&D - Remediation

Mailing Address
Mail Code B16A
P.O. Box 770000
San Francisco, CA 94105
Tel: 925.301.6954
Email: ggc3@pge.com

September 29, 2008

Chris Obmann, Supervisor Structures
740 Caregie Drive
San Bernadino, CA 92408

Dear Mr. Obmann:
The United States Department of the Interior and the California Department of Toxic Substances Control
recently directed Pacific Gas & Electric Company (“PG&E”) to conduct an assessment of the bridge footings
at the Burlington Northern and Santa Fe Railroad (“BNSF”) railroad bridge across the Colorado River near
Needles, California. I have enclosed copies of DOI’s and DTSC’s respective letters to PG&E directing
PG&E to perform this assessment.
PG&E is in the process of investigating and remediating groundwater containing hexavalent chromium
resulting from historic wastewater disposal at a PG&E natural gas compressor station on the California side of
the river. The Colorado River Indian Tribes recently expressed concern to DOI and DTSC that the BNSF
bridge footings might act as a pathway for subsurface groundwater containing chromium to migrate to the
river. As a result, DOI and DTSC directed PG&E to make an assessment of the bridge footings.
DOI and DTSC specifically directed PG&E to “use its best efforts to identify and obtain any existing written
documentation regarding the construction and condition of the current railroad bridge footings, including
consulting publicly available records, requesting records or information from the BNSF Railroad, and using
available means to obtain BNSF records if not provided by BNSF upon request.”
As directed by DOI and DTSC, this letter requests that BNSF provide PG&E with any existing written
documentation regarding the construction and condition of the current railroad bridge footings at the BNSF
railroad bridge over the Colorado River near Needles California. DOI and DTSC have directed PG&E to
complete our assessment by October 31, 2008. As a result, it is important for PG&E to have access to any
relevant documents as soon as possible.
We would be happy assist BNSF in any way possible in the search for the documents sought by DOI and
DTSC. In addition, we would be happy to answer any questions or provide additional information. I look
forward to speaking with you regarding this issue.

Very truly yours,

A. Glenn Caruso
Senior Cultural Resources Specialist

cc: Edward Phillips

Pacific Gas and
Electric Company
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A. Glenn Caruso
Senior Cultural
Resources Specialist
Gas T&D - Remediation

Mailing Address
Mail Code B16A
P.O. Box 770000
San Francisco, CA 94105
Tel: 925.301.6954
Email: ggc3@pge.com

September 29, 2008
Edward Phillips, Manager,
Environmental Operations
740 Carnegie Drive
San Bernadino, CA 92408

Dear Mr. Phillips:
The United States Department of the Interior and the California Department of Toxic Substances Control
recently directed Pacific Gas & Electric Company (“PG&E”) to conduct an assessment of the bridge footings
at the Burlington Northern and Santa Fe Railroad (“BNSF”) railroad bridge across the Colorado River near
Needles, California. I have enclosed copies of DOI’s and DTSC’s respective letters to PG&E directing
PG&E to perform this assessment.
PG&E is in the process of investigating and remediating groundwater containing hexavalent chromium
resulting from historic wastewater disposal at a PG&E natural gas compressor station on the California side of
the river. The Colorado River Indian Tribes recently expressed concern to DOI and DTSC that the BNSF
bridge footings might act as a pathway for subsurface groundwater containing chromium to migrate to the
river. As a result, DOI and DTSC directed PG&E to make an assessment of the bridge footings.
DOI and DTSC specifically directed PG&E to “use its best efforts to identify and obtain any existing written
documentation regarding the construction and condition of the current railroad bridge footings, including
consulting publicly available records, requesting records or information from the BNSF Railroad, and using
available means to obtain BNSF records if not provided by BNSF upon request.”
As directed by DOI and DTSC, this letter requests that BNSF provide PG&E with any existing written
documentation regarding the construction and condition of the current railroad bridge footings at the BNSF
railroad bridge over the Colorado River near Needles California. DOI and DTSC have directed PG&E to
complete our assessment by October 31, 2008. As a result, it is important for PG&E to have access to any
relevant documents as soon as possible.
We would be happy assist BNSF in any way possible in the search for the documents sought by DOI and
DTSC. In addition, we would be happy to answer any questions or provide additional information. I look
forward to speaking with you regarding this issue.

Very truly yours,

A. Glenn Caruso
Senior Cultural Resources Specialist

cc: Chris Obmann
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Summary of BNSF Bridge Construction
History by David Earle, Applied Earthworks

David D. Earle
Earle and Associates
3335 East Avenue Q-6
Palmdale, CA 93550
10/16/2008

The 1942-1945 AT&SF Colorado River Bridge: Introduction
In 1940 and 1941, the Atchison, Topeka, and Santa Fe Railway put survey crews
in the field to lay out engineering plans for a proposed new railway bridge to be
built across the Colorado River at Topock, Arizona. The decision to replace the
existing Red Rock Bridge, built in 1889-1890, was motivated by concern over the
fact that both heavier locomotive loads and deterioration of structural members
in the bridge had necessitated a 10 mph speed limit on the bridge. The rather
tight ten degree radius of the approach tracks at the west end of the crossing
structure also necessitated a 10 mph speed limit, and the gantlet track installed
on the bridge in 1923 effectively limited the bridge to single track traffic
(Occhiello and Schleicher 1992ba:11-12). Both the Topock location and a river
crossing site several miles south of Needles were considered by AT&SF officials
for a replacement double track bridge, but the requirement to build a bridge
some five miles in length at the site nearer to Needles made the latter alternative
economically unfeasible (Means 1941:21-23, Occhiello and Schleicher 1992b:3).
While the decision to replace the existing bridge was made prior to United States
entry into World War II, the phenomenal increase in rail traffic density on the
line brought by the war confirmed the necessity of the replacement construction.
The railroad undertook the bridge construction as part of a major overhaul of its
infrastructure in southern California (San Bernardino Sun 1945:11).
Approach grading for the new bridge structure commenced in September of
1942, and the bridge was inaugurated for general use on March 7, 1945 (Desert
Magazine 1945:29, Myrick 1998: , Railway Age 1945). The Kansas City Bridge Co.
began foundation work on the bridge on November 16, 1942 and finished this
work on July 1, 1944. The steel structure work was carried out by the American
Bridge Co. beginning in September of 1942 (Myrick 1998:90-94, Occhiello and
Schleicher 1992b:6, 9, 10). As of 1948, the bridge was among the six largest in the
Santa Fe system (Armitage 1948:160). It was 1506 ft., 9 in. long, with double track
and three 350-foot deck truss spans, a 50-foot beam span, three 100-foot deck
girder spans on the west end and a 100-foot deck girder span on the east end.
The steel superstructure of the bridge weighed 6,500 tons. A Santa Fe bridge
engineer named Walter Earl Robey was involved in the construction of the
bridge, and described the construction project in a Master's Thesis submitted to
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the railroad engineering program at the Univeristy of Illinois Urbana-Champaign
in 1946 (Robey 1946, Simmons-Boardman Publishing Corp. 1954:611).
The 1942-1945 AT&SF Colorado River Bridge Substructure
River Channel Conditions at the Bridge Site
As defined by some twelve test bore holes excavated in 1941-1942, the bed of the
river under the proposed bridge right-of-way consisted of circa 80-105 ft. of
alluvial deposits overlying bedrock, and underlying a river channel varying
between 5 and 25 ft. in depth. The location and depths of the bore holes are
shown in Table 1 and Figure 1 Occhiello and Schleicher 1992a:5). Both the river
channel and the depth to bedrock were slightly deeper in the east half of the
river, with the deeper part of the channel lying between piers 2 and 3. Thick
layers of silt, sand, and gravel overlay a thin stratum of boulders and gravel
sitting on bedrock on this east side of the river. This boulder stratum was absent
under the west half of the bridge right-of-way over the river (Figure 2).
A fluvial alluvial geology report prepared by consulting geologist Thomas
Means for the AT&SF was completed before the borings at the Topock bridge site
had been completed (Means 1941). Means had been tasked by AT&SF to evaluate
both the alluvial geology of the Topock crossing site and that of an alternative
proposed crossing location south of Needles. Means observed that the recent
building of dams on the Colorado River had created conditions of flood control
encouraging consideration of the alternative site (Means 1941:1).
Means had observed that the intromission of the upriver end of the
impoundment area of Parker Dam into the Topock Gorge and the narrows above
it would appear to reduce river flow sufficiently to contribute to the aggrading of
the river bottom at the Topock bridge site (Means 1941:1,18-19). He noted as well
that even well before the building of Parker Dam the Colorado River bed in
Mohave Valley had been aggrading, perhaps as much as 10 feet since 1902-1905.
He also assumed that the flow of de-silted water from newly constructed Boulder
Dam would in future cause the degrading of the river bed in the upper valley
north of Needles. He did not rule out, however, that future floods exceeding the
retention capacity of Boulder Dam could cause scouring of the river bottom at
Topock (Means 1941: 5-6, 8, 25). Robinson Rowe (1940), on the other hand, in a
highway bridge study of Topock crossing and other potential bridge sites in the
Mohave Valley, expressed confidence that the aggrading processes at Topock
associated with Parker Dam would provide a stable sub-fluvial environment for
future bridge pier construction (Rowe 1940:1).
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Bridge Pier Construction
Both 'as planned' and 'as built' elevation drawings of the 1942-1945 Colorado
River bridge superstructure and substructure have been consulted (Atchison,
Topeka, and Santa Fe Railway 1942, Occhiello and Sleicher 1992b:8-9, Robie
1946). The substructure of the bridge consists of a west abutment, an east
abutment, and seven piers, numbered 1-7 consecutively from east to west on the
technical drawings. Pier 2 was located partially within the river, and piers 3
through 6 were constructed on river bottom. Piers 1 and 7 were located above
and outside the normal elevation of the river, calculated at the time at 450 ft.
above mean sea level. As planned, the bridge substructure pier bases would
include six north-south oriented pairs of reinforced concrete cylinders capped
with a 10-foot thick tie-wall tying the cylinders together. The seventh pier, Pier 2,
on the east shoreline, was planned without a base of paired concrete cylinders,
but as built, this seventh pier was based with a pair of concrete cylindrical
columns like all the other piers. The diameter of the concrete cylinders in the
piers varied between 14 ft. and 24 ft. The dimensions and characteristics of the
individual piers are discussed below.
The strategy for construction involved the pouring and casting in place of
individual reinforced concrete pneumatic caissons at the surface of the working
area on the river (Occiello and Sleicher 1992b:6-9). A bell-shaped reinforced
concrete working chamber was cast, with a steel cutting edge located near its
bottom margin. The working chamber, shaped something like a large version of
a 1960s space capsule, contained sufficient room for 'sandhogs' working at the
bottom surface of the chamber to dig, drill, and dynamite material off the river
bottom for conveyance to the surface. The initial casting of the working chamber
for each of the piers to be placed in the river was planned to be carried out on an
artificial sand island, above river water level. This built-up 'sand island' was to
be contained by steel bulkheads and pilings driven into the river bottom.
However, the Kansas City Bridge Co., contractors for the bridge substructure,
found it necessary to use this approach only for piers 3 and 6. The other river
pier sites featured river alluvium exposed at or above the current river level,
which could be used as a base for the casting. Once poured, the caisson working
chamber was surrounded by a cylindrical pouring form of the diameter of the
eventual pier base cylinder. This form extended some 8-10 ft. above the water
surface, so that the successive poured sections of concrete cylinder lying above
the working chamber would be cured before following the working chamber
downward below the level of the river surface. The working chamber was fitted
with chimney-like vertical passage and air lock above it to permit transfer of
personnel to and from the chamber, and transport of excavated 'muck' to the
surface. Once thus readied, the chamber, fitted in its hollow vertical form,
received the first pouring of additional concrete on top of the working chamber,
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which weighted it down against the pneumatic air pressure pumped into the
chamber to prevent leaking of water from the riverbed. As the steel cutting edge
at the bottom of the chamber bit into the river bottom, the 'sand hogs' excavated,
lowering the chamber perhaps 10-12 inches per day. As the working chamber
worked its way downward, the pouring of the concrete was continued to keep
the upper surface of the chamber-and-column high above water level, as noted
above. The access way to the working chamber was correspondingly lengthened.
When bedrock was finally reached and tested, the working edge of the caisson
was definitively seated by excavating a minimum of two feet into the bedrock.
The working chamber and the access flue were then abandoned and filled with
concrete to create a solid reinforced concrete cylinder extending from at least two
feet within bedrock to above the water surface. The cylinders were then linked
by a massive tie wall ten feet thick. This tie-wall formed a single-cast body
consisting of quadrangular-shaped 'boxes' of reinforced concrete erected on top
of the cylinders joined by a rectangular block of concrete traversing over the
open space between the cylinders. This tie-wall had the 'box-shaped' elements at
each end oriented at 45 degrees to present a 'wedge' or 'point' to the north-south
river current.
The decision to use the cylinder and tie wall approach for constructing the pier
bases was stated by Occhiello and Schleicher (1992b:6) as motivated by
considerations of economy or cost-containment. The cylinder approach was
calculated to use significantly smaller quantities of concrete than would a
rectangular caisson. However, the fact that plans for bridge construction were
finalized during early and mid-1942, in the midst of concern about early wartime
shortages of construction and other materials, may have made this economy
appear doubly attractive. As it was, a wartime shortage of steel for the bridge
superstructure, despite the assignment of Priority 3 to the project, delayed the
completion of the bridge by many months.
Cement and Concrete Production for the Bridge Substructure
Both concrete aggregate and cement were supplied by the Santa Fe Railway to
the Kansas City Bridge Co. for the substructure work. Santa Fe in turn had a
contract with Sharp and Fellows Contracting Co. of Los Angeles for the
provision of aggregate. Sharp and Fellows had been contracted to construct
concrete track culverts and bridges and excavate new right-of-way for the new
AT&SF track alignment west of the Topock crossing. The firm had set up an
aggregate mining and processing facility that was apparently located in lower
Bat Cave Wash. This site also furnished aggregate for bridge pier construction
(Occhiello and Schleicher 1992b:5-6).
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Cement used in the preparation of concrete was regular Portland cement, Type I,
shipped in 1,200-bag carloads that were delivered every other day to the concrete
mixing shed on the Arizona side of the river. Mixed concrete was transported on
a temporary trestle from the Arizona side to the pier sites, where rail-mounted
cranes lifted and lowered steel pour buckets into place to pour concrete into the
pier bases (Ochiello and Schleicher 1992b:4-7). Two different apparent schedules
or types of concrete are listed in production estimates for the different piers, with
a 2000# and 3000# type to be used for the cylinders, and a 3000# type to be used
for the neatwork bridge supports above the cylinders. The specific material
formulas for these schedules have not yet been identified, but these designations
appear to refer to types of concrete graded by compressive strength of the
concrete-aggregate-water mix in pounds per square inch at 28 days after
pouring, with 2000 PSI and 3000 PSI values indicated (Atchison, Topeka, and
Santa Fe Railway 1942, Dufour and Schantz 1943:349).
The Bridge Piers
Characteristics of individual piers are described below, based principally on data
from Occhiello and Schleicher (1992b:8-9) and Atchison, Topeka, and Santa Fe
Railway (1942). The depth of individual pairs of piers includes the 10 ft. high
reinforced concrete tie wall capping and joining the cylinders. The upper surface
of the tie-wall served as a base for the rectangular neatwork piers directly
supporting the bridge superstructure. The distances between piers given below
were measured between the center lines of the piers. The diameter, vertical
length, and bottom elevation data for each pier appears in a table on the 1945 'as
built' elevation drawing for the Bridge. Data on the approximate width (northsouth) of the piers was calculated from the 1942 'as planned' plan drawing, as
noted below (Occhiello and Sleicher 1992b:8, Atchison, Topeka, and Santa Fe
Railway 1942).
East Abutment:
The East Abutment was located on the river embankment approximately 150 ft.
east of the 450 ft. level shore of the Colorado River. The reinforced concrete
cylinders in the east abutment were 14 ft. in diameter and 61 ft. in depth, capped
by a rectangular neatwork bridge support approximately 20 ft. tall. The total
north-south width between the outer (north and south) edges of the cylinders
was approximately 39-40 ft., as indicated by measurements taken from the 1942
'as planned' plan view of the bridge. The base of the abutment cylinders was at
the 454 ft. level. The cylinders were installed through direct excavation of the
cylinder shafts without use of caissons.
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Pier 1:
Pier 1 was located at a lower and more westerly point on the east embankment of
the Colorado River in relation to the East Abutment, at a distance of
approximately 95 ft. from the 450 ft. level east shore of the river, and 50 ft. west
of the East Abutment. The cylinders for this pier were 14 ft. in diameter and 34 ft.
in depth. The total north-south width between the outer (north and south) edges
of the cylinders was approximately 44 ft., as indicated on the 1942 'as planned'
plan view of the bridge. The base of the abutment cylinders was at the 454 ft.
level. The base of the cylinders were at an elevation of 455 ft. The rectangular
neatwork bridge support capping the cylinders in pier 1 was approximately 38 ft.
in height. The cylinder shafts for the pier were also directly excavated. Some 7.0
tons of reinforcing steel were shown as allotted to this pier on the 1942 'as
planned' bridge drawing.
Pier 2:
The east margin of Pier 2 was located at the east shoreline of the Colorado River
(450 ft. level). It was sited 100 ft. west of Pier 1. This pier had been specified in
the 1942 'as planned' drawings as consisting of a neatwork bridge support and
pedestal resting on exposed bedrock just underwater at the east shoreline. The 'as
built' data show that a change of plan was made so as to install a pair of
cylinders, 22 ft. in diameter and 49 ft. deep, reaching a bottom elevation of 408 ft.
The total north-south width between the outer (north and south) edges of the
cylinders was approximately 55 ft., as indicated on the 1942 'as planned' plan
view of the bridge. The cylinder bores were excavated using pneumatic caissons.
Approximately 45 ft of bedrock was excavated in this way, by far the deepest
penetration of bedrock by any of the pier cylinders used to support the bridge.
Pier 2 provided the easterly support for the easternmost of the three 350 ft. main
superstructure spans across the river, making stability and flood-resistance of the
pier a must. The base of the abutment cylinders was at the 454 ft. level. Some 0.2
tons of reinforcing steel were shown as allotted to this pier on the 1942 'as
planned' bridge drawing, before the decision was made to install reinforced
concrete cylinders as pier bases. The actual amount of reinforcing steel used is
not known.
Pier 3:
Pier 3 was located in the westerly part of the deepest portion of the river channel,
and was the deepest pier built. It supported the central and eastern 350 ft. main
spans of the bridge. It was located 350 ft. west of Pier 2. The pier cylinders were
22 ft. in diameter and 129 ft. in depth. The total north-south width between the
outer (north and south) edges of the cylinders was approximately 50 ft., as
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indicated on the 1942 'as planned' plan view of the bridge. The pier is believed to
have been, at the time of construction, the deepest pneumatic caisson excavation
and construction in water-bearing materials in the United States. The installation
of Pier 3 presented major difficulties because of the depth of the pier base at an
elevation of 330 ft., and a depth below 450 ft. water level (river surface) of 124 ft.
(Occhiello and Schleicher 1992b:8-9). Excavation at such a great depth below
water surface presented a technical problem because of the air pressure required
in the caisson working chamber exceeding limits allowed under Arizona law.
The north cylinder of the pier was excavated first, with the working chamber
hitting river bedrock on the west side of the caisson at elevation 338. With some
difficulty it was possible to drive 3/4 in. reinforcing rods through the boulders
and gravel overlying the bedrock on the east side of the caisson to determine the
depth of bedrock there. This proved to be 330 ft. It was calculated that excavating
to that depth with the working chamber would require a pressure as high as 54
PSI in the chamber. Arizona law limited pneumatic caisson PSI to 50 lbs., and
attempts to get a waiver permitting 54 PSI operations failed. Then the railroad
attempted to persuade federal officials to temporarily lower the water level
behind Parker Dam so as to lower the water level at Topock, decreasing pressure
requirements. This request was refused. It was finally possible to get Arizona
officials to grant a waiver to operate the working chamber at 52 PSI, and work
proceeded .
Pier 3 was excavated through approximately 30 ft. of inorganic silt and fine sand,
33 ft. of fine to medium sand, 24 ft. of fine to coarse gravel, and 15 ft. of large
boulders and gravel to reach bedrock. It was the only pier to encounter the large
boulder and gravel stratum.
The rectangular neatwork bridge support capping the cylinders was
approximately 25 ft. in height. Some 17.5 tons of reinforcing steel were shown as
allotted to this pier on the 1942 'as planned' bridge drawing.
Pier 4:
Pier 4 supported the westerly and center 350 ft. main superstructure spans. It
was located 350 ft. west of Pier 3. The cylinders for this pier were 24 ft. in
diameter, and thus the widest used. The cylinders extended 94 ft. deep, reaching
an elevation of 362 ft. The total north-south width between the outer (north and
south) edges of the cylinders was approximately 58 ft., as indicated on the 1942
'as planned' plan view of the bridge. The bedrock surface at Pier 4, unlike that at
Pier 3, was relatively level rather than sloping. The pneumatic caisson excavation
penetrated approximately 60 ft. of inorganic silt and fine sand, and 43 ft. of fine
and medium sand, before reaching a 3-6 ft. layer of fine to coarse gravel and then
bedrock.
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The rectangular neatwork bridge support capping the cylinders was
approximately 25 ft. in height. Some 18.0 tons of reinforcing steel were shown as
allotted to this pier on the 1942 'as planned' bridge drawing.
Pier 5.
This pier supported the west end of the westerly of the three main 350 ft.
superstructure spans. It was sited at 350 ft. west of Pier 4. The pier cylinders were
22 ft. in diameter and 84 ft. deep, extending downward to a bottom elevation of
373 ft. The total north-south width between the outer (north and south) edges of
the cylinders was approximately 55 ft., as indicated on the 1942 'as planned' plan
view of the bridge. The pneumatic caisson excavation for the pier passed
downward through approximately 46 ft. of inorganic silt and fine sand, 8-10 ft. of
fine to medium sand, 12-13 ft. of fine to coarse gravel, and a 12-15 ft. thick
stratum of non-riverine origin clay-sand-gravel extending from the west bank of
the river under the river sediments. The rectangular neatwork bridge support
extended approximately 30 ft. above the support cylinders. Some 16.0 tons of
reinforcing steel were shown as allotted to this pier on the 1942 'as planned'
bridge drawing.
Pier 6:
Pier 6 was located 100 ft. west of pier 5, and was the last pier from east to west to
penetrate water-bearing recent river-bottom sediments. The cylinders of the pier
were 16 ft. in diameter and 74 ft. deep, reaching an elevation of 382 ft. The total
north-south width between the outer (north and south) edges of the cylinders
was approximately 52 ft., as indicated on the 1942 'as planned' plan view of the
bridge. The pneumatic caisson excavation penetrated approximately 27 ft. of
inorganic silt and fine sand, up to 5-7 ft. of fine to medium sand, and 31 ft. of the
non-riverine clay-sand-gravel stratum mentioned above, before encountering
bedrock. The rectangular neatwork bridge support for Pier 6 extended
approximately 22 ft. above the support cylinders. Some 9.0 tons of reinforcing
steel were shown as allotted to this pier on the 1942 'as planned' bridge drawing.
Pier 7:
Pier 7 was located 100 ft. west of Pier 6, and its east face was sited upslope from
and approximately 25 ft. west of the 450 ft. level west shoreline of the Colorado
River. The cylinders for the pier were 16 ft. in diameter and 65 ft. deep, reaching
an elevation of 400 ft. The total north-south width between the outer (north and
south) edges of the cylinders was approximately 52 ft., as indicated on the 1942
'as planned' plan view of the bridge. Pneumatic excavation penetrated
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approximately 65 ft. of non-riverine clay-sand-gravel and 20 ft. of a coarse nonriverine gravel before encountering bedrock. The rectangular neatwork bridge
support for Pier 6 extended approximately 18 ft. above the support cylinders.
Some 9.0 tons of reinforcing steel were shown as allotted to this pier on the 1942
'as planned' bridge drawing.
West Abutment:
The West Abutment was sited 100 ft. west of Pier 7, upslope on the west
embankment of the Colorado River. Its cylinders were 16 ft. in diameter and 129
ft. deep, reaching an elevation of 385 ft. Pneumatic caisson excavation penetrated
approximately 20 ft. of boulders, 60 ft. of non-riverine clay-sand-gravel, and 55 ft.
of non-riverine coarse gravel before reaching bedrock. The rectangular neatwork
bridge support for Pier 6 extended approximately 22 ft. above the support
cylinders. Some 12.0 tons of reinforcing steel were shown as allotted to this pier
on the 1942 'as planned' bridge drawing.
Sources Consulted
Information on the design and construction of the 1942-1945 AT&SF railway
bridge was collected at several institutions. The 1942 'as planned' technical
drawing of the bridge was consulted at the California Railway Museum Library
in Sacramento, Ca., and the geological engineering reports on the Topock
crossing were reviewed at the Water Resources Center Archive at the University
of California, Berkeley. Other publications relating to the bridge were consulted
at the Tomás Rivera Library at the University of California, Riverside. The Santa
Fe Railway Historical Society of Temple, Texas kindly provided a copy of the
1992 Occiello and Schleicher article on the 1942 bridge, and the staff of the
Engineering Library at the University of Illinois at Urbana- Champaign provided
information about the 1946 Robey thesis on the bridge construction. Larry
Occhiello, one of the authors of the 1992 article on the bridge, provided me with
further information about the Robey thesis and the preparation of the 1992 article
and the illustrations it contained, including the elevation view plan of the bridge.
Phil Serpico, railroad historian specializing in the AT&SF, also provided valuable
assistance in tracking down information about the bridge. The bridge site at
Topock had been previously visited on several occasions, and the construction of
the predecessor Red Rock Bridge had been previously researched at the Needles
Public Library and the San Bernardino County Museum.
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First steel on the main bridge is represented here by the bent on Pier 7. The date is
June 1, 1944. This photograph is looking east from the California side of the BNSF
Bridge, with the Red Rock Bridge seen in the background.

PHOTO A-1
SUMMARY OF COLORADO RIVER BRIDGE
PIER CONSTRUCTION AND
HYDROGEOLOGIC ASSESSMENT
PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA
ES102008004BAO_Topock_PierConstr_HydroAssessment_photos.indd_102008_lho

Placing the reinforcing bar for the cutting edge on the south cylinder for Pier 2.
The hoop shaped cutting edge, on which some of the workers are standing, rests
on sandbags to keep the conical shape level. The sandhogs worked inside this
cone shaped caisson as they lowered the cylinder inch by inch. This photograph
is looking south with the Red Rock Bridge and what is now the I-3 Pipeline Bridge
seen in background.

PHOTO A-2
SUMMARY OF COLORADO RIVER BRIDGE
PIER CONSTRUCTION AND
HYDROGEOLOGIC ASSESSMENT
PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA
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Concrete pour completing the seal of the south cylinder of Pier 5 occurred on August 19, 1943. Note the “Plymouth” loco in the left center of
the photo. This photograph looking north documents the infilling with concrete of a completed caisson.
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Concrete is about to be poured in the Pier 2 cylinder on the right on top of the cutting edge. This cylinder will then be lowered to bed rock
by the sandhogs excavating inside the bell shape. The left cylinder has already commenced its descent. The man lock and material lock
shafts are in place on top of the cylinder. Once the cylinders have reached “the bottom”, the central hole and conical cavity will be filled
with concrete.

PHOTO A-4
SUMMARY OF COLORADO RIVER BRIDGE
PIER CONSTRUCTION AND
HYDROGEOLOGIC ASSESSMENT
PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA
ES102008004BAO_Topock_PierConstr_HydroAssessment_photos.indd_102008_lho

The tie wall between the two cylinders of Pier 2 is now complete and ready for construction of the “neat” work (that portion of the pier above
the water level). This photograph looks west from the same vantage as photo 4, and shows the tie wall between caissons being built inside a
temporary steel sheet pile cofferdam.
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Erection of Spam 3 nears Pier 2 on the day before New Year’s Eve, 1944. Spans 4 and 3 were constructed using only one temporary falsowork
bent each. This photograph looks northwest.
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This May 1943 photo looking toward the Arizona side shows work on the north cylinders of the piers. The concrete pour on the near
cylinder (Pier 6) is about to commence. This photograph shows the temporary trestle, apparently supported by shallow wooden piles,
used to support construction.
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Interstate Highway I-40 Bridge
Historical Documentation

Attachment B-1
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David Earle Document on I-40 Construction

David Earle
Earle and Associates
Palmdale, Ca.
10/20/2008
Background on Construction of the Interstate 40 Highway Bridge Crossing the
Colorado River at Topock, Arizona.
The construction of the Interstate highway bridge formed part of a discontinuous plan of
construction of the Mojave Desert portion of the superhighway- individual projects and
segments along the right of way were developed in a piecemeal fashion. The routing of
Interstate 40 in California was officially adopted in segments by the California Highway
Commission between August 1954 and January 1963, with the Topock and Needles area
having been established first in 1954. In 1960, the Bureau of Public Roads confirmed the
Needles routing of the Interstate (Los Angeles Times 1965b).
In 1961, Rex Whitton, who had served as Chief Engineer of the Missouri Highway
Department, was named Director of the Bureau of Roads by President Kennedy, and is
widely credited by highway historians with saving the Interstate highway program in the
wake of widespread scandal at the end of the Eisenhower Administration. Whitton and
his staff apparently felt themselves under pressure to 'rationalize' highway routing and
expenditure, since in December of 1962 these officials proposed building Interstate 40
from San Bernardino to Topock by way of Twentynine Palms rather than following the
current Route 66 through Barstow, in order to save 50 miles of distance (Los Angeles
Times 1962). This proposal was later abandoned. Then in February of 1963, Whitton
announced that the route of I-40 west of Kingman, Arizona would be reconsidered. A
proposal was made to change the route from the original right-of-way following Route 66
to Topock and Needles, and redirected northwest to Searchlight, Nevada, to join with
Interstate 15 near Ivanpah, California. It was claimed by Whitton that this new route
would save 115 miles of right-of-way and $30 million in construction costs. However, in
September of 1963 the Topock-Needles route was reconfirmed from Washington
(Jefferson City Post-Tribune 1965). In July of 1964 it was announced that bids would be
opened by the California Division of Highways on September 3rd for construction of a
1,300 ft. long steel span girder bridge to carry a reinforced concrete four lane highway
deck across the Colorado River at Topock. The bridge was estimated to cost $3.15
million, and to involve 18 months of construction. At the time of the bid announcement,
it was stated that California would contribute $1.85 million for the project, and Arizona
the balance (Los Angeles Times 1964).
As of the first week of January 1965, the E.L. Yeager Co. of Riverside had been given a
contract to build an Interstate-40 overpass over Santa Fe railway right-of-way in Needles.
A ten miles stretch of Interstate 40 was being built in the Daggett area, and the Interstate
bridge was already under construction at Topock (Los Angeles Times 1965a). Then in
April of 1965, Whitton announced that the re-routing of Interstate 40 by way of
Searchlight, Nevada was again under consideration, despite the fact that the highway
departments and public officials of California and Arizona considered the route of
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Interstate 40 settled, particularly since construction between Kingman and Barstow via
Needles was already underway (Los Angeles Times 1965b, Yuma Sun 1965a). Press
reports indicated that Whitton was planning to use the Searchlight route due to the
alleged savings in construction costs. During the balance of 1965, California and Arizona
public figures- governors, senators, congressmen, and highway officials- and the
residents of Needles as well, all mobilized to get the Searchlight proposal killed
(Jefferson City Post-Tribune 1965, Los Angeles Times 1965c, Yuma Sun 1965b). The
Barstow-Needles-Kingman route had already involved the spending of some $27 million,
so the notion of a substantial savings of S30 million with the new route seemed hard to
sustain. Whitton had initially refused to back down, but it was reported on February 6,
1966 that the Bureau of Roads had just announced that the Topock- Needles route would
be followed after all (Fresno Bee 1966).
In late March of 1966, a further controversy developed when various regional
newspapers announced that Whitton had asked for a delay in soliciting bids on the
Kingman- Needles- Barstow section of the highway. Mohave County area Congressman
Senner and Arizona Sen. Fanner had then met with the Kingman, Arizona Chamber of
Commerce to discuss the apparent delay, and Senner vowed to speed up action on
construction of the route (Tucson Daily Citizen 1966).
It was mentioned in the Los Angeles Times in May of 1965 that the new highway bridge
crossing the Colorado River at Topock was scheduled to be completed in March of 1966
(Los Angeles Times 1965b). The adjoining two miles of Interstate divided highway east
of the bridge in Arizona was opened to traffic in 1967. However, the next ten mile
segment of Interstate 40 in Arizona commencing two miles east of the Topock highway
bridge was not opened until 1977 (Arizona @ RockyMountainRoads:2)
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Attachment C
Red Rock Bridge
Historical Documentation

Attachment C-1
Red Rock Bridge

ENLARGEMENT 2 (LEFT PORTION)

Notes: Historical drawing from Atchinson, Topeka and Santa Fe Railroad, August 5, 1940.
See attached enlargements 1 and 2 for drawing details.
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California “and” Arizona Bridge, Needles, California.
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Attachment C-2
Article by S. M. Rowe, 1891,
Describing Construction of the Red Rock Bridge

