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1.0 GENERAL

fn April 2001, the Marin County Department of Public Works requested that Quincy
Engineering, Inc., Jacobs Associates, and Parikh Consultants conduct a feasibility study
to evaluate the existing Alto Tunnel for possible conversion to a pedestrian and bicycle
facility.

On June 5™ a field reconnaissance of the existing tunnel was conducted by County,
Jacobs, Parikh, and Quincy personnel. The entrance to the southemn end of the tunnel,
located in Mill Valley, collapsed many years ago, so access to the tunnel was only
available from the north portal in Corte Madera. Upon entering the tunnel, it was
confirmed that a plug had been installed {(in 1975) and was impassable to the team. A
meeting of the various team personnel was conducted immediately at the conclusion of
the field reconnaissance to develop an approach for the next steps of the study. It was
decided to break down the Feasibility Study into three stages, the first two of which are
scoping in nature, and the third stage being the Feasibility Study itself. Each stage will
result in a stand-alone component of the study, as follows:

Volume I - Backgrourd Information
Volume I — Engineering Summary and Proposed Supplemental Investigation
Volume III - Feasibility Assessment

Quincy Engineering was assigned the task of developing Volume I, with Jacobs
Associates responsible for Volumes If and III. Parikh Consultants was to provide support
as appropriate to Quincy and Jacobs.

Volume 1 — Background Information

All existing available information, consisting of plans, reports, and various
correspondences is assembled to provide a brief summary of the tunnel to date. This
volume of the study is a summary of many documents created by others over the life of
the tunnel. All of its contents are taken directly from these documents or are paraphrased
from them. The intent is not to ¢laim credit for the authenticity of the information, but
rather simply to organize this information for the County.

Yolume 2 — Engineering Summary and Proposed Supplemental Investigation

Because the tunnel is plugged, the June 5™ inspection provided insufficient information
about the condition of the tunnel. In order to complete an assessment of the existing
conditions, additional investigations of the tunnel are required. This segment presents the
findings of the limited investigation of June 5, and provides a proposal to gain access to
the remaining portions of the tunnel.

Volume 3 — Feasibility Assessment

Upon completion of the proposed supplemental field investigations, this segment of the
report will document completely the condition of the tunnel. It will then provide the
County with options for rehabilitating the tunnel, including anticipated costs, to allow the
County to determine the feastbility of restoring the tunnel for pedestrian and bicycle use.

QOuincy Engineering, Inc. 3
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2.0 History

The Alto Tunnel is a 16-foot wide by 20-foot high, 2,172-foot long railroad tunnel that
was constructed in 1884 and maintained until 1971 when it was abandoned. The south
portal 1s 250 feet south of Underhill Road in Mill Valley and the north portal is between
Tunnel Lane and Montecito Drive in Corte Madera. The tunnel was built by the
Northwestern Pacific Railroad Company and originally conveyed a single narrow-gauge
track. At the time of the abandonment heavy bulkheads were built at each end of the
tunnel to prevent further access. In 1975, a lean concrete plug approximately 125-feet
length was also installed near the North Portal.

The tunnel, which was originally built and operated by the Northwestern Pacific Railroad
Company, has changed hands over time. In most cases, ownership has changed as a
result of the railroad that owned the tunnel being acquired by another railroad. The
Northwestern Pacific Railroad appears to have been acquired by the Southern Pacific
Railroad, who in turn was recently acquired by the Union Pacific Railroad. Within this
report, these companies are mentioned interchangeably as the owner of the tunnel.

The original tunnel support (bracing) system consisted of redwood timber (10 inches x
14inches) sets in a 7-segment configuration spaced 1%z to 5 feet apart. Lagging
consisting of split redwood approximately 2 inches thick and 5 to 8 inches wide that
spans between the sets along both sides and the crown of the tunnel. Over time, some of
the original 7-segment configurations were replaced with 5-segment timber sets. There
were also various locations where portions of lagging and timber sets were replaced,
repaired or added.

The concrete plug at the north end and the timber bulkhead at the south end have virtually
cut off air circulation in the tunnel. The lack of air circulation coupled with the water that
seeps into the tunnel create a highly humid atmosphere that has resulted in the rapid
deterioration of the timber support system.

In February 1977 a private party offered to purchase the tunnel with the intent of filling in
a portion of the tunnel and then placing a proper concrete lining over the remaining
portions. This properly supported section of tunnel could be used as a constant
temperature record storage for fireproof and vandal proof vaults. However this proposal
was abandoned because the Railroad could not deliver fee titie to the premises and the
applicant allegedly feared a future claim on profits from heirs of the original grantor.

During a rainstorm in late December 1981 portions of the timber support system near the
South Portal gave way causing a portion of the tunnel to collapse. The collapse extended
approximately forty feet above the crown of the tunnel to the surface above, near
Underhill Road. This large depression caused adjacent areas to move laterally into the
cave-in, As a result, one of the properties adjacent to the tunnel alignment was damaged
and utilities and access to Underhill Road were affected.

On April 13, 1983 the County of Marin and the Northwestern Pacific Railroad Company

entered into a 15-month option wherein the County would purchase a one-mile portion of
the railroad right-of-way. This option agreement was set up into two separate releases to

provide some relief to the county from possible liabilities related to the tunnel due to
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collapses and potential collapses that began to occur in 1981. The “1% Release” included
the old railroad right-of-way south of and up to the South Portal, north from the North
Portal, and a segment of the tunnel. This tunne] segment extended from approximately
720 feet north of the South Portal up to approximately 490 feet south of the North Portal.
The “2™ Release” was comprised of a 445-foot section of tunnel beginning
approximately 275-feet north from the South Portal up to southerly tunnel limit of the “1%
Release”. The Railroad would thus retain approximately 275-feet at the south end and
490-feet at the north end, and thereby maintain liability for the portions where there exist
the most questions regarding the tunnel’s structural integrity.

In July of 2000 Safe Routes of Marin once again sparked interest into evaluating the
possibility of utilizing the Alto Tunnel as part of the bike master plan. They initiated
correspondernce with Supervisor Annette Rose asking for a formal engineering study for
the bike tunnpel, emphasizing the Union Pacific Railroad Company’s willingness to
donate the remaining portions of the tunnel currently owned by the Railroad. In August
of 2000, the Marin Department of Public Works researched and verified both the
County’s and the Railroads current right-of-way. The portions of the tunnel yet to be
donated include the portion outlined in the “2" Release”, the 275-foot portion from the
South Portal north, and the 490-foot section from the North Portal south.

Quincy Engineering, Inc. S
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GEOLOGIC/GEOTECHNICAL INFORMATION

Based on evaluations (by others) of the typical regional geology, the tunnel is located in
the Franciscan formation with short sections at the northern end passing through
raidolarian chert and intrusive basalt and diabase. The Franciscan group consists of
sandstones, conglomerates and shales that are well bedded and thus reasonably
competent. However, the rock has undergone widespread structural changes caused by
regional deformation and is generally fractured and jointed. The surface of the
Franciscan rock is often weathered to soil of gravel, sand, silt, and clay sizes. The degree
of weathering decreases with depth. The interface between the Franciscan rock and the
chert and/or basalt may be weathered 1o a clay of low shear strength when saturated. The
age of the Franciscan crop is generally considered Jurassic or Cretaceous.

Beginning at the South Portal, the tunnel penetrates approximately 300 feet of sandstone
(greywacke), 500 feet of shale and chert and 1,370 feet of sandstone (greywacke). The
more susceptible zones where caving might reach the surface include the weathered rock
zones near the tunnel portals and the altered chert and shale zones. The records show that
this rock was very blocky and seamy under little to moderate side pressure. As such, this
type of rock will tend to spall and form an arch 1f the crown is unsupported. The rule of
thumb is that the height of the arch is approximately one-half the width of the tunnel. As
noted by others, if a section of the timber sets should fail, it is reasonable to expect
spalling or cave-in of the crown to reach a height of 8 to10 feet. The adjustment of the
stresses that would occur in the rock could extend on the order of 20-30-feet above the
arched section. This means that areas where the cover over the tunnel is less than 40
feet and that are within 50 feet of the tunnel alignment should be considered vulnerable to
caving. It follows then that those areas where the height above the tunnel is greater than
50 feet are less likely to collapse because the arching action and resulting adjustment of
stresses would not reach the surface.

Other possible susceptible zones include a section 700 feet from the South Portal and a
200-foot section approximately 1,500 feet in from the South Portal where more closely
spaced timbers were required. Based on old inspection reports combined with
documented conversations with representatives of the Northwestern Pacific Railway
Company it appears there was a fairly large cave-in and one small cave-in since the
tunnel was abandoned in 1971, which coincided with the regions of the closely spaced
timbers.

Quincy Engineering, Inc. 6




Alto Tunanel Scoping Study — Volume 1

4.0 SUMMARY OF INSPECTIONS

The following is a summary of two documented inspections of the tunnel, both of which
occurred after the tunnel was no longer in service. They provide insight into the
condition of the tunnel at the time that they occurred, and more importantly, how the
condition of the tunnel has changed over time.

Mav 18, 1972 bv F.T. Matthias, Kaiser Engineers

In 1972, the Golden Gate Bridge Highway and Transportation District (GGBHTD) along
with Marin County Transit District proposed to acquire the tunnel. In preparation for the
proposed acquisition of the tunnel (and other portions of the Northwestern Pacific
Railroad right-of-way) Kaiser Engineers and a group from GGBHTD performed a
cursory inspection of the tunnel and observed the following:

¢ In the south half of the tunnel the timber sets were generally closer spaced than in
the north end.

» The south half also appeared to be taking in a little more water than the north half.

* At the mid-point of tunnel some bottom struts had been installed across the tunnel
invert to brace the timber sets.

e Throughout the tunnel the timber posts were generally set at about ground leve]
although some were on timber sills held above the general water level. Where
posts were wet there was evidence of substantial deterioration of the wood.

o In the middle third of tunne] there were openings to the rock between the sets,
meaning that the lagging was omitted, probably because sound rock material was
reached and lagging was not required.

e There is evidence of spalling of rock in the crowns and rock that could accelerate
into a progressive failure mode if the support system should deteriorate
materially.

¢ The most apparent weakness in the support system is the deterioration of the
bottom of the wall timbers at the base where most are wet intermittently or
continuously.

In the end the inspectors recommended that the bulkheads at the tunnel entrances be
changed to an open bar type to allow air circulation. This was suggested to slow down
the deterioration rate of the timber supports in order to reduce the risk of collapse. This
lack of air circulation had contributed to the rapidly increasing deterioration rate. This
recommendation was not implemented.

1981 by Copple Foreaker Associates

Again, in preparation of the proposed acquisition of the tunnel and portions of the
Northwestern Pacific Railroad right-of-way by the County of Marin a formal study report
was completed that included an inspection. Because of the collapses that had occurred
since the abandonment in 1971 the field investigation was limited to the approximate
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tunnel surface alignment above ground and 450-feet from the South Portal inside the
tunnel. The following was observed:

¢ The bottoms of the wall timbers, which were generally wet, and arch segments
and lagging that were next to these wet spots, exhibited almost complete
deterioration.

e It was reasonable to assume the timber support system was in a very advanced
state of deterioration, and would only offer a fraction of its intended support for
few more years after which they would be totally destroyed by decay.

Coincidentally, only four months after this inspection, the tunnel collapsed in the very
location of this inspection. Copple Foreaker Associates was called in to assess the
collapse as well as the emergency repair methods utilized by Southemn Pacific. They then
made revised recommendations as to the structural integrity and possible repair methods
for the tunnel, documented in their report of March 8, 1982.

Ouincy Engineering, Inc. 2
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5.0 SUMMARY OF REPAIRS

There are various forms of documentation on some of the many different repairs that
have been made to the tunnel. However, this list is in no way complete nor can it be
constdered totally accurate. Some of the design drawings that are included as resources
may have in fact only been “Standard Type” Railroad Details and might not have actually
been used at the Alto Tunnel site.

One of the first major documented repairs occurred in 1958 when the North Portal was
re-constructed and approximately 31 feet of conerete lining was installed. The next
documented repair was in 1962 when 139 feet of gunite lining was installed adjacent to
the concrete lining that was constructed in 1958. The gunite is reinforced with 8 inch
steel sets and reinforcing steel. This section obviously had reached an advanced state of
deterioration, which prompting the repair.

Other repairs that were mentioned but whose exact details are not known include the arch
segment and strut replacement in the middle third of the tunnel and the southern 300 feet
of tunnel where the entire support system was replaced with 5 segment timber sets.
These are in addition to the various smaller scale repairs and replacements that likely
occurred throughout the use of the tunnel.

In 1975, after the tunnel was no longer in use, it was proposed to place a 124-foot long
low strength concrete (1 sack mix) plug near the North Portal inside the tunnel starting at
the end of the gunited section. Documents describe this as a precautionary measure that
was taken to protect the structures on top of the tunnel. It is unclear if this was ever done,

Following the collapse near the South Portal in December 1981, the Southern Pacific
Railroad Company undertook emergency repairs. First, rock was dumped into the cave-
in to stabilize the immediate area. Then six holes were drilled into the tunnel from above,
two north of the collapse and four to the south. According to records, two of the holes
south of the collapse were filled with pea gravel and then pumped full of grout to
stabilize the fill. The remaining two holes south of the cave-in and the two holes north
were only filled with pea gravel and a very small amount of grout and as such may
contain some voids.

Quincy Engineering, Inc. 9
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6.0 CURRENT STATUS

The current condition of the 2,172-foot long tunnel, from the south end to its north portal
is believed to consist of the following:

Dirt plug blocking the South Portal
310 feet of pea-gravel and pea-gravel grout slurry mix plug

1,568 feet of tunnel with sporadic reported locations of collapses and other likely
Jocations of structurally sound support locations

124 feet of lean concrete plug section
139 feet of gunited wall with steel reinforcing

31 feet of concrete lining leading up to the North portal entrance

As mentioned earlier Marin County currently owns a 963-foot segment within the middle
portion of the tannel. Union Pacific Railroad officials appear to be interested in releasing
the remaining portions of the tunnel, which include the 720 feet of the tunnel at the south
end and the remaining 490 feet at the north end.

Cuincy Engineering, Inc. 10




Alto Tunnel Scoping Study — Velume 1

APPENDIX A — REPORTS / LETTERS

1.

10.

11.

12.

Letter dated June 8, 1972, from Mr. F.T. Matthais, Vice President; Transportation
Projects of Kaiser Engineers addressed to Mr. Robert E. Shields, Golden Gate
Bridge Highway and Transportation District. “Inspection of Northwestern Pacific
Tunnel Between Corte Madera and Mill Valley”

Report of Copple Foreaker Associates Consulting Engineers to Robert Middagh
Department of Public Works dated July 15, 1981. Subject: Investigation of
Railroad Tunnel between Core Madera and Mili Valley.

Report of Copple Foreaker Associates Consulting Engineers to Robert Middagh
Department of Public Works dated March 8, 1982. Subject: Evaluation of
Tunnel Cave-in and Subsequent Repairs near the South Portal of the Railroad
Tunnel between Core Madera and Mill Valley.

Letter dated March 5, 1982 from K.B. Demn to Robert Copple, Copple Foreaker
Associates, regarding the materials placed during the emergency repair operations
following the December *81 cave-in.

Report of Harding-Lawson Associates, Engineers, Geologists and Geophysicists,
Novato, California, dated May 1, 1981. Subject: Geologic Evaluation,
Abandoned Railway Tunnel, Marin County, California.

Letter dated June 29, 1981 from John A. Traitina, Consulting Engineering
Geologist, to Robert Copple, Copple and Foreacker Associates regarding
Structural Evaluation Northwestern Pacific Railway Company Tunnel, Marin
County.

Letter dated March 17, 1981 from S.A. Sulftin, General Manager, Real Estate,
Southern Pacific Land Company to Robert A Middagh Chief Real Property Agent
County of Marin Department of Public Works.

Letter dated September 9, 1982 from S.A. Suiftin, General Manager, Real Estate,
Southern Pacific Land Company to Robert A Middagh Chief Real Property Agent
County of Marin Department of Public Works.

Letter dated October 6, 1982 Robert A Middagh Chief Real Property Agent
County of Marin Department of Public Works to Board of Supervisors County of
Marin regarding the Northwestern Pacific Railroad Right-of-Way Option.

Report by Brady and Associates, Inc. Planners and Landscape Architects dated
November 1994. Subject: Marin County North-South Bikeway Feasibility Study.

Inter-Office Memo dated August 1, 2000 from Terry Toner Chief Real Property
Agent Marin County Department of Public Works to Supervisor Kress regarding
the Alto Tunnel Ownership Research.

Letter dated July 11, 2000 from Safe Routes Marin to Supervisor Annette Rose
regarding the possible trail project.

Ouincy Engineering, Inc. 11
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APPENDIX B - PLANS

1.

10.

Northwestern Pacific Raillway Company’s chart showing construction data for the
tunnel, which is designated as No. 1 — M.P. 11-69.

Northwestern Pacific Railway Tunnel No. 1 Typical “as-built” section.

. Northwestern Pacific Railroad Company Mainline Layout and Profile from Mill

Valley to Larkspur Plan Sheet, drawn June 30, 1916 revised December 31, 1919.

Typical Southem Pacific Company’s details showing Steel and Gunite work for
Tunnel Portal Construction and Repairs designated as CE Drawing 32783 sheets 1
of 2 and 2 of 2 dated 12-22-69.

Corte Madera-Mill Valley Railroad Tunnel Profile and Recommended Repairs,
prepared by Copple Foreaker Associates dated July 1981

Corte Madera-Mill Valley Railroad Tunnel Profile and Plan View depicting the
proposed releases of Railroad Right-of-Way to Marin County.

Northwestern Pacific Railroad Company Corte Madera-Sausalito Bridge Plan &
Profile of Tunnel No. 1 revised February 23, 1982 following filling operations
after December 1981 cave-in.

City of Mill Valley Topographic Map dated 1968 showing portion of Tunnel
Alignment from South Portal.

Rails to Trails IT Exhibit showing proposed Route from South Portal of Tunnel to
Tamal Vista Blvd. And Doherty Dnive.

County of Marin, Department of Public Works Survey Section, Aerial Photograph
with Tunnel alignment.

Quincy Engineering, Inc. 12
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Appendix A - Reports / Letters
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KAISER ENGIWNEERS

RIVISIONH OF KALSER INSUSTRIES CORPORATION

KAISER CENTER - 200 LAKESIDE DRIVE, OaKLAND, CALIFORNIA $4604 - CABLE KAISENGS

June 8, 1972

Mr. Robert E. Shields, Chief Engineer
Golden Cate Bridge Higlway and
Transportaticn District
*Box 9000, Presidio Station :
Sen Francisco, Celifornia  9Ll129 -

Dear Mr. Shields:

Inspecticn of Northwestern Pacific Tunnel
Between Corte ladera and Mill Valley
18 May 1972

The Golden Cate Eridge Highwey end Trensportation Diétrict, together
with the Marin County Traunsit Distriet is planning the eacquisition of
certain right-of-way of the Northwestern Pacific rzilroad in Marin
County, including a railroad tunnel with its south portal in Mill Valley
and its north portal in Corte Madera. The Golden Gate Rridge Highway and
Transportation District requested Xeaiser Enginecers to make a cursory
visual inspection of the condition of the tunnel. An inspection trip

. was made on Thursday, ¥ay 18, 1972, by F. T. Matthias, Kaiser Enzineers
Robert Shields, Chief Eangineer, and Glenn Walliace of the Golden Gate
Bridge Highway and Trensportation Districy; James B. Robertsen, Acting
Ceneral Manager, Marin County Transitv District; and Art Lawson, City
Engineer, Corte Madera, Others in the inspeciion party were R. Lawson
and S. Haymond of Goléden Gate Rridge Highway and Transportation District;
and Doug Morgan, John Bogliclo, and Frark Fontes of Morgan Rail Czr Com-
pany .

The north portal of the tunnel was entered through a bulkhead faced solidly
with timbers (about 8" x 16", spiked and bolted in place) after removal

of a section of the timber facing. The parly vroceeded through the tunnel
to the south portal and returned through the north portal bulkhsad. Iilu-
mination was Dy hand cerried flashlights. Inspection of the tunnel support
systems and tle rock well in the few places that were exposed was limited
to what could be seen and reached while standing on the irnvert of thre
-tunnel. After leaving the north portel, Messrs. Shields and Matthias
1nspecded the south portel from the outside

General Descrivtion of Tunnsl

rly and Treunsportation
eet. All othexr

I"t) ,'}"

A right-of~way drawing at the Goldsnr Gate Bri
District office showed the tunnel leng
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‘Mr, Robert E. Shields -2 - June 8, 1972

dimensions given below are estimated. Sketches of an elevation view
and a cshort centeriine longitudinal section including the north portal
are zttached. The longitudinal section shows the position of the house
ebove the portal and generally on the center line of the tunnel.

The significance of the numbers cast in the concrete of the north portal
were stated to be:

Tunnel constructed in 188k
Tunnel repaired and north portel constructed in 1958

It ves stated that the railroad stovred service through the tunnel about
November, 1971, and that heavy timber bulkheads were bulilt closing both
ends of the tunnel about that time. The bulkhead was solidly faced with
timber beams zbout &§" x 16" at both portals limiting =2ir moverent through
the tunnel to the esmount that could go through the smell cracks betwsen
the facing timbers and at the ends of the facing timbers. At the north
vortal the bulkhezc was approximately vertical within the concrete portal
structure. At the south portal the bulkhead was sloped downwerd and
outward about 1 to 1 from the crovm of the tunnel znd appezred to be
built on timber eriboing that formed the portzl structure.

The single track rajlrcad through the tunnel sppeared to be well baliasted,
. in good alignment znd with ties in fair condition,

The criginal tunnel support system appezred to have been ruilt with red-
wood timbers in a T segment configuration spaced from about 3 £t to 8 ft
and filly lagged, both sides and around the crown, with split redwoods
about 2 inches thick and from about 5 to 8 inches wide. It apveared that
a spark screen about 3 or 4 feet wide of one to two inch thick boards

had been nzailed to the underside of the center segment of the timber zets.

The typical regional geology indicates that the tunnel is located in the
Franciscan formation with short sections aft the northern end passing
through radiolerian chert and intrusive tasalt and dizbase., The Frazuciscan
group consists of sendstones, coaglomerates and shales. The swiace of
the Franciscan rock is often weathered to soil of gravel, sand, silt, and
clay sizes. The degree of weathering decreases with depth. Tne rock is
generally fractured and jointed. The interface betsieen the Franciscen
rock and the chert and/or basalt may be westhered to z clay of low shear
‘gtrength when ssturated. The ags of the Franciscan group 1s generally
considered Jurassic or Cretacsous,
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Observations

From the north portal structure, a distance of approximately 300 feel

the entire tunnel had been gunited with concrete. Inspection of weep
holes, apparently drilled through the gunite, indicated a 6 to 12 inch
thickness. While it. could not be ascertzined by inspection, there were
indications that a wire mesh of about one-eighth inch strands had been
Placed over the existing tirber and lagged support system and the gunite
applied. Drilling through the gunite would hzve to be done to determine
whether or not the timber and lagzing was left in place, In either case,
the gunite eppeared to be scund except for shrinkage cracks that should -
not aifect the compefence of the gunited section to support the tunnel,
The indicaticn of wire mesh showed in cpe of the weep holes inspected.

It is 1likely that this work wes dons whnen the north concrete portal was
built, presumably in 1958.

Southwerd from the south end of the gunited section, the support system
appeared to be that originally installed to about the mid point of the
tumnel. Spacing of sets was from about 3 to about 8 feet with probably
half or more at ancout 5 feet, A few bottom struts had been installed
across the tunnel invert, some sinzly, others in groups of 2 or 3 bracing
consecutive timber sets. A few of the timber arch segrents had teen rein-
forced by bolting scabs to the original timbers. The siruts and arch
segment repair appeared to be more recent than 1958. In the north half
of the tunnel, the lazging appeared to be of the original split boards
with only a few isolated plzces where they had broken out. A few posts,
generally along the west wall of this section, were bowed away from the
wall a few inches and a Tew groups of 2 or 3 adjacent posts were an inch
or so closer to the tunnel centerline than the general alignment.

At one point 2bout in the middle third of the tunnel, lagging, spark
screen boards -and a few rocks had fallen out of the center of the arch,
At other points in the south half of the tunnel, there were oren spaces
in the crown between tinmber sets where there was no lagging. NMost of
these showed timber blocking above the sets., This blocking appeszred
similar in asppesreance to original large timbers and orooably was placed
to i1l overbreak spaces that developed during ériving.

In the south half of the tunnel the tixmber sets were generally closer
spaced than in tke north end. This half also appeared to be makxing a
little more water than the north half. Althoush there were no places
observed where water was flowing into the tunnel in any but small trickles,
occasional dripping from the crown was observed in the section from the
‘inside end of the gunited section to the south portal.

In the south third of the tunnel, it appeared that a few ‘oo tickar sets
had been placed since the original construction. About 300 ileet or so



-4 - June 8, 1972

from the south end there was some rock exposed near the crown that
appeared to be different in character than the rock exposed on each side.
This possibly was a nerrow dike intrusion with weaknesses on both sides,
From just north of this point to the portal, the entire support structure
appeared to have been replaced with 5 segment timber sets. Some of the
lagging appeared to be split redwood, other pieces sawed boards. The
spacing of these sets was much closer than the rest of the tumnel, varying
‘between about 18 inches to about Uk feet, with most at about 2 feet,

Througzhout the tunnel the timber posts were generally set at about ground
level z2lthoush scme were on timber sills held above the general water
level. Vhere the posts were in the wet, there was evidence of substantlal
deterioration of the wood. The vert 1cal timber and lzgging along the
walls did not show substantial deteriocration, The timber set material

in the crovm could nob be examined at close range but the fact that som=
had been reiniorced indicated that some previous inspection had disclosed
wealnesses that called for repair.

In a nuicber of places, generally in the middle third of the tunnel, there
were openings to the rock., In most of these, the rock disclosed appeared
to be haerd live rock that protruded inside the oubside line of the timber
sets. This may indicate that some of the "high" points of sound rock
were left "high" during the original driving and legging omitted rether
than trimming the rock. .

In the tunnel, as it is now, no evidence was observed of progressive
development of pressures exerted on the support system other than thet
developed by svells felling out of the crovm and sidewalls and bullding
“up some loading on the timber sets and lagzing. If rock mess pressures
had developed it would be expected to cause massive failure of the lagging
long befcre the stress on the timber sels aporoached anything near a
critical level.

The heavy gunite epplication in the north end and construction of the
concrete north portal would indicate that this section of the tunnel must
have showed a much greater degree of deteriorstion prior to its repair
than the rest of the tummel, In its present condition this section can
be expected to be more competent in resisting destructive forces than
the rest of the tunnel.

It was noted that the practically solid bulkhead walls at each end of the
tunnel virtually cut out air circulation in the tunnel. This lack of

air circulation, coupled with the water that oozes and drips into the
funnel wouid maintain a highly humid atmosphere in the tunnel which would
contribute %o deterioration of the support system (exclusive of the gunited
section).
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Conclusions

It is understood that there zre no current plans to use the tunnel as a
transportation route or for any use that would call for use of the tunnel
by people, If there is no ultimate use contemplated, it would appear that
the tunnel shzald be filled full of a well graded material, probzbly
gravel, that would prevent deterioration of the support system or the
natural materizl surrounding the tunnel from causing settlement of the
ground above the tunnel.

If it is desired to maintain the tunnel opening for a possidble future ucse,
certain precaubions should be taken to maintain the opening and nrevent
settlement or other adverse actions that would affect the property above
the tungpel.

Except as noted above, the party observed no indication of ground movemsntsg
or structural failure of the walls, crown, and invert outside the supvort
systzm (except Tor the conditions presumed to have been observed aznd that
led to the extensive gunite repair st the north end of the tunnel), This
original excevation was apparently done about 88 yeirs ago and a reasonable
equilibrium between structural rock compstence snd the support systenm
apparently has been achieved., There is evidence of spzlling of rock in
crowng and rock and this could accelerzte into a progressive failure mode if
the support system should deteriorate materislly. It is not liksly that
such detericration would be sudden or that the structursl competence of
the rock would decrezse suddenly but it would be prudent to initiate perio-
dic inspections, psrhaps every two months, to observe any change in the
support system or in the rock conditions. As a safety precaution for
inspectors and others that may go through the tumnel the spark screen at
the crown should be removed as it 1s nailed to the old timber sets from
the bottom and may continue to fall out from its own weight helped by

rock fragments thal may fall cut of the arch.

The most apparent weakness in the support system is the deterioration of
the bottom of the wall timbers at the base whers most are wet intermittently
or continuously. A concrete curb along both sides of the tunnel against
the walls that would surround the vertical timbers and slope slightly down-
ward towards the tumnel centerline would both reinforce the bottom of the
tinbers and slow down the deterioration. ’

~Katural air circulation through the tunnel would te conducive teo longer
life of the timber. and lagzing support sysvam. This could be done by
removing the solid timbher bulkheads and substituting an open steel grill-
work that would let air throuch, Reinforcing steel., perhaps 1" in dismeter,
welded to form about 6" x 6" openings should be secure ageinst vandelism,
At one or both portails a locked gate should be installed <o give access

for inspection. ’



Mr. Robert E. Shields -6 - June 8, 1972

Fire in the tunnel thet would destroy parts of the timber support system
would be a hazard in that the heat and the removal of the restrazint
impesed by the support system could result in accelerated spalling that
could weaken the rock structure and result in settlement or, at worst,
develop openings that might progress upward to the surface. A trade off
study of the cost of sprinkler system or other fire protection as compared
to the cost of liability insurance would appesr to be advisable.

Very truly yours,

KATSER ENGINEERS
Division of Keiser Industries Corporation

DINTE s

¥. T. Mztthias
- ' Vice FPresident, Transportation Projects

T/ le - 4 T
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DEPARTMENT OF PUBLIC WORKS
MARIN COUNTY, CALIFORNIA

n

. ]
P.O. Box 4186 Civic Center San Rafael 94913
Telephone 499-6578

Ray Thomson, Director

Mario Balestrieri, Chief Deputy Director

May 13, 1981

Mr. Robert W. Copple

Civil & Structural Engineer
Copple Foreaker Associates
1203 Third Street

San Rafael, CA 94901

Re: Structural Engineering Study and Investigation of the
Railroad Tunnel Between Corte Madera and Mill Valley

Dear Bob:

Enclosed for your review is a copy of a study prepared by
Mr. F. T. Matthias, Vice President, Transportation Projects,
Division of Kaiser Industries Corporation, dated June 8§,
1972. It appears that this information will be of assis-
tance to you in your tunnel study. Please incorporate this
information in your evaluation of the tunnel as you see fit.

Very truly yours;

1 A
cy
£ M
;
i

Robert A. Middagh
Chief Real Property Agent

RAM:ab

Enclosure






COPPLE FOREAKER ASSOCIATES ‘
CONSULTING ENGINEERS

1203 THiRD STREET
Sam RAFAEL, CALIFORNIA 8348901

ROCBERT W, COPPLE TELEFHONE 457-4030
CIVIL & STRUCTURAL ENGINEER AREA CODE (4153)

RAY W. FOREAKER, JR. JUlY 15 ; 1881

CIVIL & MECHANICAL ENGINEER

JOHN C. BETONTE. JR.
CIVIL ENGINEER

Robert A, Middagh
Department of Public Works
Chief Real Property Agent
P.0O. Box 4186

San Rafael, CA 94913

Subject: Investigation of Railroad Tunnel between Corte
Madera and Mill Valley.

Dear Bob,

This is to report on our investigatioh of the Northwestern
Pacific Railroad Tunnel between Corte Madera and Mill Valley.
The purpose of our investigation was: to determine the present
condition of the tunnel, to make an appraisal of existing and
future potential préblems resulting from defects or deterioration,
and to study the feasibility of various ways to correct defects
and make the tunnel safe.

For this investigation we consulted with Harding-Lawson
Associates, Engineers and Geologists,who have previously made
soil engineering studies in the area, and with John A, Trantina,
Engineering Geologist, who has extensive experience with tunnel
construction. Our field investigation consisted of surface
reconnaissance along the tunnel alignment and the inspection
of approximately 450 feet of tunnel from the south portal.

We obtained useful information from the Southern Pacific
Co. in the form of drawings, records, and personal discussions.
A letter dated June 8, 1972 from F.T. Matthais of Kaiser

Engineers to Robert E. Shields of the Golden Gate Bridge



Highway and Transportation District regarding a tunnel inspection
on May 18, 1872 was informative,

Description of the Tunnel: The Tunnel was constructed

in 1884. The excavated rock section is 16 feet wide by 20 feet
high and 2172 feet long. The south portal is 250 feet south

of Underhill Road in Mill Valley. The north portal is be-
tween Tunnel Lane and Montecito drive in Cérte Madera. The
tunnel was used until the railroad line was abandoned in 1971,
At that time bulkheads were built to close both ends of the
tunnel. The original tunnel support system consisted of
redwood timber sets of 10" X 14" timbers in a 7 segment con-
figuration spaced between 1 1/2 feet to 5 feet apart. The
tunnel was fully lagged with two inch thick split redwood.

In the southern 300 feet or so of tunnel the entire support
system has been replaced with 5 segment timber sets. Else-
where timber sets have been repaired or added as required
during the period the tunnel was in use, In 1958 the north
portal was rebuilt and 31 feet of concrete lining was con-
structed. Beyond the concrete lining, there is 139 feet of
Gunite lining. The Gunite is reinforced with B inch steel sets
and reinforcing steel. 1In 1975 the 124 feet beyond the gunited
section was filled with low strength concrete, reportedly after

some caving had occured,



The bulkhead at the scuth end and the concrete plug at
the north end have virtually cut off air circulation in the
tunnel. The tunnel collects ground water from the surrounding
rock which drips into the tunnel. The lack of air circulation
plus the moisture result in an atmosphere where wood deteriorates
rapidly. Since 1971 when the tunnel was cloéedlr the timber.
support system has been almost tbtally'déstroyed from decay
at points of intermittent moisture. The bhottoms of the wall
timbers which are generally wet and Arch segments and lagging
which are next to wet spots are points of almost complete
deteroriation. Based on the foregoing, it is reasonable to
assume the timber support svstem is in a very advanced state of
deteroriation, and will only offer a fraction of its intended
support for a few more years and then will be totally destroyed
by decay. So far there have been several small failures and
cne large cave-in reportedly 900 feet from the south portal.
The condition of the timber is such that repairs would not be
feasible, If the tunnel is to be maintained, a completely new
support system is necessary. The section of tunnel that has
been gunited and the concrete filled section are considered
secure and cave-ins should not occur.

According to published geologic maps, reports prepared
by others, and surface reconnaissance of the area, the tunnel
was excavated in the Franciscan formation., The formation is

composed of interbedded sandstones, shales and local units of

_3-



conglomerate, chert, and serpentine, all exhibiting complex
structures., Based on information we have developed and from
the references noted heretofore particularly on information
contained in the inspection report prepared by Kaiser Engineers
in 1972, it is reasonable to conclude that, beginning at the
south portal, the tunnel penetrated approximately 300 ft. of
sandstone (graywacke), 500 ft., of shale and chert, and 1370

ft. of sandstone (graywacke).

In general the sedimentary series of rocks in the Franciscan
formation are well bedded and reasonably competent; however,
the rock has undergone widespread structural changes caused
by regional deformation. Therefore it is assumed that the
rock excavated from the 700 ft. section of tunnel from the
south portal was very blocky and seamy under little to moderate
side pressure. Records show that this section and the 200 ft,
section approximately 1500 f£t. from the south portal required
closely spaced timber supports. According to the inspection
report and conversation with representatives of the Southern
Pacific Railway Company,one fairly large cave-in and one
small one occurred in areas where the timber sets were closely
spaced. The cave-ins occurred since the liﬁe was abandoned in
1971.

Very blocky and seamy rocks will tend to spall and form
an arch if the crown is unsupported. The rule of thumb is that
the height of the arch is approximately one-half the width of

the tunnel. In this case 1f a section of the timber sets

—4-



should fail, it is reasonable to expect spalling orrcave—in

of the crown to reach a height of 8~10 ft., The adjustment of
stresses that would occur in the rock above the arched section
could be in the order of 20-30 feet. Therefor any section

of tunnel whose present cover is less than approximately 40
ft. is a potential iiability to structures on the surface
located within 50ft. of the tunnel alignment.

Recommendations: There are three alternative recommendations

which should be considered:

1. Accept the risk that the tunnel will have large
cave-ins which may reach the sprface. In our opinion
this is most likely to occur within 500 feet of the
south portal. Residences, several residential lots,
and Underhill Road could be affected, Potential
liability from loss of value of real estate and road
damage could amount to one million dollars., Cave-ins
reaching to the surface have a remote chance of
occuring'along the length of tunnel 100 ft. in from
the concrete plug near the north portal. Here there
is one residence and a cul-de-sac street over the
tunnel. The potential loss of value of real estate
and road damage could amount to $500,000. The above
amounts are order of magnitude numbers and they do not
include liability resulting from injury.

2. Replace the deteriocated timber support system. The



most feasible method would be to replace tﬁe timber
with steel sets and shotcrete. This is the modern
method to replace timber supports. The length of
tunnel involved is 1,890 feet. Contract unit prices
for this work are estimated to be $1,500 per linear
foot resulting in an estimated project cost of $2,835,000.
An advantage of this alternative is the tunnel would
be available for use upon removal of the concrete
plug and resupporting the rock where the plug was.
The estimated cost to remove the concrete and re-
support the 124 foot long section is $248,000.00.
($2000.00 per foot).

Fill the tunnel where the present cover above the
crown i1s less than 65 feet. The 65 foot is con-
servative and includes an allowance for future
grading and underground construcﬁion at grade as

well as unknown soil and rock conditions. Because

of the deteriorated condition of the timber supports
we Consider it unsafe to work inside the tunnel. A
safer procedure would be to £ill the tunnel through
holes from above. The procedure would be to drill

12 inch diameter holesg from grade to the crown of the
tunnel at 40 foot intervals. Pea Gravel would be
dropped into the holes using a hopper. Gravel

would be added until the cone shaped pile reached the
crown of the tunnel. The gravel would next be

vibrated and jetted with water to flatten out. Next



a2 high slump low strength grout would be pumped down
the holes. We recommend that 440 feet at the south
portal and 120 feet south of the concrete plug near
the north portal be filled., The holes would also

be grout filled. At the south portal, good access
over the tunnel is availabkle as the land is vacant
and has a slope less than 15%. Near the concrete
plug, holes would need to be drilled at Buida Court
and on private property. It seems likely that property
cwners would cooperate because their property would
benefit. At the south portal, a solid grout plug a
few feet thick would permenatly seal the tunnel. The
estimated cost to fill the tunnel as noted is

$300,000.00,

If alternatives 2 er 3 are to be considered we strongly

recommend that the work be accomplished as soon as possible.

Within a few years large cave-ins could occur which would make

relining or filling the tunnel much more difficult.

Please call us if you have any questions.

RC/ms

Sincerely yours,

Robert W. Copple



RAILROAD TUNNEL BETWEEN CORTE MADERA AND MILL VALLEY

Engineers Cost Estimate - Alternative No., 3 Filling Tunnel at
South Portal and South of the Concrete Plug at the North Portal.

No. _Item Quanity Unit Unit Price Price
1. Mobilization, Access Roads 1 'L.S 530,000 30,000
sSurvey, Set Up
2. Drilling 12 inch holes 800 L.F. 35.00 28.000
3. Pea Gravel o 3900  C.Y, 25.00 97,500
4. Grout | 1500 Cc.Y. 60.00 90,000
5. Seal South Portal 1 . L.s. 5,000 . 5,000
6. Subtotal ' 250,500
7. Contingency ( 10% ) 1 L.S. 257000 25,000
‘8. Engineering 1 L.S. 20,000 ‘20,000
Total Project Cost 285,500

Say $300,000

Note:

Unit Prices include necessary incidental work and contractors
overhead and profit,
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CwIrrLE FUREAKER ASSOCIATES

Cogfmj:i;lg £ngineers
21203 Zrd Sireet

SAN RAFAEZL, CALIFORMIA G490

TO

(418} 457-4029

R. C. Harlen & Assocliates

P.

C. Box 7717

San Francisco, CA.

94120

WE ARE SENDING YOU [T Attached O Under separate cover via

LETTE DF TRANSMITTAL

| Fepruary 18, 1982

4GB NO.

8123

ATTENTION

Dick Tait

Rfiailroad Tunnel Corte Madera

the following items:

O Shop drawings <81 Prints O Plans O Samples O Specifications
X Copy of letter [ Change order O '

COPIES DATE NO. DESCRIPTION

1 7/81 Profile Corte Madera Rallraod Tunnel

i 7/15/81 teport on Tunnel to Robert A. Middagh

THESE ARE TRANSMITTED as checked below:
O For approval D Approved as submitted O Resubmit copies for approval
Kl For your use O Approved as noted O Submit copies for distribution
Kl As requested O Return corrected prints

O For review and comment

O Returned for corrections

|

O FOR BIDS DUE 19 O PRINTS RETURNED AFTER LOAN TO US
REMARKS
7
!
COPY TO

— /-'
SIGN ES[ML&/

15 at once







COPPLE FOREAKER ASSOCIATES
CONSULTING ENGINEERS
130T T STREFRT

SAN RAFAEL. CALIFORNIA 94901
ROBERT W COFPPLE

CiviL & STRUCTLRAL ENGINEER TELEPHONE 457 4030

AREA a4
RAY W FCREAKER. JR £ QLE

CIviL & WECHANIC AL ENGINEER

JOHN C. BETGNTE. JR.

Livd ENGINEER

March 8, 1982

Mr. Robert A. Middagh
Chief Real Property Agent
Department of Public Works
P.0. Box 4186

San Rafael, CA. 94913

Subject: Evaluation of Tunnel Cave-in and Subsequent
Repairs near the Scuth Portal of the Railroad
Tunnel between Corte Madera and Mill Valley.

Dear Bob:

In late December, 1981, the decayed and weakened
tunnel support timbers near the south portal collapsed
and a large cave-in occurred. The cave—-in reached the
surface approximately forty (40) feet above the crown
of the tunnel. A large depression at the surface
caused adjacent areas to settle and to move laterally
into the cave-in. The residence at #34 Underhill Road
was damaged. Underhill Road and the underground utilities
contained therein were affected.

Emergency repairs were undertaken by the Southern
Pacific Railroad Company. Rock was dumped into the
cave-in to stabilize the immediate area. This proved to
be effective. Elevations taken by the Railroad Company
indicate that the residence at #34 Underhill Road and
Underhill Road have settled very little since then.



Mr. Robert A. Middagh
March 8, 1982
Page 2

The small settlements observed probably result from
adjustment and consclidation ¢of the surrocunding soil
rather than an enlarged cave-in. We expect this consolida-
tion to continue for several years but at a decreasing
rate.

After the cave-in was stabilized and to prevent other
caVe—ins; the Railroad Company attempted to £ill the tunnel
adjacent to the cave-in. Two holes were drilled approx-
imately forty (40) feet and seventy-five (75) feet north of
the cave-in. The holes were within and just north of
Underhill Recad. The holes which intersected the crown of
the tunnel were filled to the surface with pea gravel. No
attempt was made to vibrate or flatten the pea gravel with-
in the tunnel. Three holes were drilled south of the cave-
in and a pit was dug just above the south portal. Pea
gravel was dumped into these holes to a level just below
the crown of the tunnel. The pea gravel could be observed
from the portal. The pit above the portal was completely
filled with pea gravel.

Next, a grout slurry was pumped into the three holes.
The grout could not be observed within the tunnel because
the portal had been filled with pea gravel. An earth
embankment was placed over the portal completely sealing
this end of the tunnel.

We believe that the procedures used to f£fill the
tunnel south of the cave-in will be effective. However,
the procedures used did not permit close inspection of
the tunnel filling and large voids could be present.

These voids could collapse with settlement occurring at



Mr. Robert A. Middagh
March 8, 1982
Page 3

the surface above, It seems unlikely however that serious
damage to adjacent properties would occur,

We believe that the procedures used to £ill the tunnel
north of the cave-in probably does not £ill more than two
thirds of the tunnel between the two holes. Here collapse
of the timber supports could cause a cave-in with some
settlement at the surface. A large cave-in extending to
the surface is possible but unlikely.

North of the last (northernmost) hole the thickness
of rock above the crown of the tunnel increases as does
the total cover over the tunnel. Presumably for this
reason, the Railraod Company did not attempt to fill any-
more of the tunnel.

In our report of July 15th, 1981, we recommended
that the tunnel be filled four hundred forty (440) feet
in from the south portal. The RailraodxCompany has
attempted to fill two hundred seventy-five (275) feet
including the cave-in.

Had the tunnel been filled prior to the cave-in,
the procedures used could be closely observed with
assurance that the £filling would be effective., Because
of the emergency nature of the Railroad Company's recent
work, careful inspection and monitoring was not possible.
The cave-in and the recent work also makes it difficult
to inspect any future filling.

In addition to filling four hundred forty (440) feet
at the south portal, in our July 15th, 1981 report, we
recommended filling one hundred (100) feet in from the
concrete plug near the north portal. These recommenda-

tions were made after careful analysis of the available



Mr. Robert A. Middagh
March 8, 1982
Page 4

data and consultation with our engineering geoclogist.
We believe these recommendations still apply; however,
different procedures must be considered because the
recent cave-in prevents inspection of work near the south
portal. In addition, tunnel cave-ins have an emotioconal
element similar to earthquakes or nuclear power plants.
For example, it is not inconceivable that homeowners
whose residences are near the tunnel could question whether
our recommendations are sufficiently conservative. Experts
often differ by wide margins. Oftenlthe expert who is most
conservative or most skilled at persuasion of political
bodies or the courts will prevail. For this reasan we
recommend that to secure the tunnel in a manner that would
prevent future claims, that our recommendations of July 15th,
1981 be modified as follows:
1. That séven hundred twenty (720) feet of tunnel
in from the south portal be filled by the same
method as described in our July 15th, 1981
report {drill holes at forty (40) foot centers
to the crown of the sewer and fill tunnel with
pea gravel and grout) however, inspecticn of
the work using remote T.V. cameras at adjacent
holes is recommended.
2. That two hundred (200) feet of tunnel in from the
' plug near the north end be filled using remote
T.V. cameras for inspection.
3. That an allowance for future claims by the owners
of #34 and #35 Underhill Road be made.
4. That an allowance for future repairs to Underhill

Road and for underground utilities be made.



Mr. Robert A. Middagh
March 8, 1982
Page 5

5. That future construction within one hundred
fifty (150) feet of the tunnel be prevented
unless specific geotechnical engineering
evaluation is submitted with each building
permit application. Deep borings should be
required as parf of each evaluation. Cooper-
ation of the Cities of Mill Valley and Corte
Madera would be required.

We estimate that the cost of implementing our
recommendations as follows:
1. Filling tunnel as noted in items #1
and #2 above with allowance for work
already accomplished by the Railrocad
and the cave—inNe....coveeeann eeeeses..5400,000

2. Allowance for future claims by owners
of residences on Underhill Rocad........$50,000

3. Allowance for repairs to Underhill
Road and to utilitieS....-ceeeececnnnsn $20,000

4. . Contingency allowance for frivolous
claims, and the cost of defense and
cost of consultants relating to such
ClaimMS.eeeeneoeacsaacsnansoas ceseesaes 520,000
Total Cost of Work and Allowances $490,000

The above recommendations and cost estimates are based
cn our review of the technical data and also on our obser-
vations as to how the community and the courts have handled

similar preblems.



Mr. Robert A. Middagh
March 8, 1982
Page 6

This report has been prepared at this time to meet
your time schedule., Some additional date has been
promised by the Railroad Company relating to quantities,
dates, field notes and materials used during their recent
work., We are expecting this data shortly. It is unlikely
that this forthcoming information would change our recommend-
ations or estimates.

Please call us if you have any questions.

Sincerely,

Bl W e

Robert W. Copple

RWC/lo

#8123
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COPPLE FOREAKER ASSCCIATES
' Consulting Enginsers LETTE@ OF TIBA|MSMDTTAL
1203 3ra Street
SAN RAFAEL, SALIFO';?NIA 84901

DATE JOEB NMNO. -
March 8, 1982 - 8123
{413) 5574020 ATTENTION
L Robert A. Middagh
RE: .
10 Department of Public Works Corte Madera Mill Valley Tunnel
P.O. Box 4186
San Rafael, CA, 94913
WE ARE SENDING YOU § Attached O Under separate cover via the following items:
O Shop drawings O Prints O Plans O Samples [J Specifications
O Copy of letter O Change order X Reports
COPIES DATE NO. CESCRIPTION
4 3/8/82 Evaluation of Tunnel Cave-in and Subsecuent Rewvairs

of the Railroad Tunnel between Corte Madera and

Mill Vallev.

THESE ARE TRANSMITTED as checked below:

O For approval O Approved as submitted O Resubmit copies for approval
¥ For your use O Approved as noted O Submit copies for distribution
X As reguested [J Returned for corrections O Return corrected prints

] For review and comment O

O FOR BIDS DUE 19 O PRINTS RETURNED AFTER LOAN TO US

REMARKS

-

COPY TO
SIGNED: }q

7
PRODUCT 2403 [VEEIS/ e, Grolon, Mass. 1450 . iIf enclosures are not as noted, kindly notify us a‘dnce.
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PROPOSED CONCRETE MIX DESIGH

DATE: March 6, 1982

THE FOLLOWING MIX DESIGN IS SUBMITTED FOR USE ON THE SUBJECT
PROJECT. ALL WEIGHTS ARE IN 5.5.D. CONDITION, MOISTURE COR-
RECTIONS WILL BE MADE AT THE TIME OF BATCHING.

GENERAL CONTR: Maggioria-Ghilotti .PROJECT: N W,P. Tunnel

.LOCATIONScott Valley; Mill Valley, Ca.

'AGG. SOURGE:GOURSE: S - »¢ - -~<c  pryy, Basalt-Healdsburg
MAX. .AGG: T~ +CEMENT TYPE: Perm Type TT Mod. _.MIN CMT CONTENT:_ /s
MIN. STRENGTH IN____ DAYS:_ /S PSI. SLUMP: 7" o _MISC:
mix no:_ M2 usg: Fid .PLACEMENT; Conventional
ABSOLUTE  SPEC.

MATERIALS:  (ONE CUBIC YARD) SSD WEIGHT _VOLUME  GRAVITY
CEMENT: 282 1us. 1.43
AGGREGATE;_Conerete Send 2922 17.54 2,67
AGGREGATE :
AGGREGATE :
AGGREGATE:
qp. Derex AEA 6% . 1.62

400 6.41

WATER: Total Demand L8 gal

TOTAL CONSTANT WEILGHT: 3604 27,00

ADMIXTURE: WEDA w/Hycol @ 3.5 oz./cwt = 10 oz/yd.

ADMIXTURE:

'FRESH UNIT WEIGHT: 133.48 # 3 . W/C RATIO: ' BY WGT.

RESPECTFULLY SUBMITTED,

MC PHAIL'S, /INC.
'Zié;zg q;fﬁé%i;?%/%ﬂk

Rich Ca.tﬁgros

917 C Street » San Rafael » {415) 453-6070







HARDING-LAWSON ASSOCIATES i ann

HAWAI

ENGINEERS. GEOLOGISTS AND GECPHYSICISTS ILUINONS
T ONEVADA
7655 QEDWOOD BOULEVARD TEXAS
PO BOX WASHMGTOM
NOVATO, CAUFOI?NIA 4048  415/892-0821 TELEX 340523 WASHINGTON, D C
SAUDE LRABIA

May 1, 1981
2693,003.02

Mr. Robert W. Copple

Copple and Foreacker Associates
1203 Third Street

San Rafael, California 94901

Dear Mr. Copple:

Report

Geologic Evaluation
Abandoned Railway Tunnel
Marin County, California

This letter reports the results of our geologic evaluation of an
abandoned railway tunnel near Alto on the Northwestern Pacific
Railway Company's former Sausalito Branch Line, Marin, County,
California.

We understand that the County of Marin is considering purchase of
the railway right-of-way including the tunnel as part of their

"Rails to Trails" program. There 1is concern regarding the liability
that would be incurred from possible future collapse of the tunnel.
Roadways and utilities have been constructed across the right-of-way
and several homes approach very close; one home is over the tunnel
near the north portal. The tunnel is presently sealed by a concrete
plug near the north portal and a wooden bulkhead at the south portal.
The concrete plug was placed beneath the home over the tunnel as a
precautionary measure. Through loss of circulation, accelerated
deterioration of the timber support is likely. Inspection of the
tunnel by railway personnel during November, 1976, revealed that caving
had occurred in several sectious.

The object of our evaluation is to provide
1. A description of the geology based on available data and

a geologic reconnaissance of the right-of-way over the
tunnel,
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2. An estimate of the probable future risk of tunnel
collapse to the surface.

3. Suggested mitigation measures with their general
cost range.

4, Possible methods by which improved data could be
obtained such as by geophysical or drilling methods.

Geology

Library research revealed there are no detailed published geologic
maps of the tunnel area. Our interpretation of the geology is

based upon our reconnaissance mapping of the right-of-way and nearby
areas, and on geologic data in our files from previous exploratory
work in the Scott Highlands and Scott Valley subdivisions of Mill
Valley lying west and east, respectively, of the right-of-way. The
findings of our reconnaissance mapping are summarized in the attached
Geologic Profile.

Rock exposures are generally poor and widely spaced; consequently,
persistence of the rock types shown and their detailed structure and
engineering properties at the tunnel level are relatively unknown.
Much of our interpretation is based upon experience through subsurface
investigation in areas of similar geology.

The probability of future caving to the surface through loss of timber
support is appreciably greater where all of the materials between the
tunnel and the surface are relatively soft and incompetent. Erodi-
bility and loss of strength through saturation from infiltrating
surface water are the characteristics most relevent to the caving
potential. Materials in this area most susceptible to caving are the
overburden soils and the rocks with soil-like properties including
deeply weathered graywacke or greenstone and intensively sheared and
altered shale. Hard graywacke, even with locally interbedded shale,
where hard and competent below the weathered zone would probably stand
without appreciable caving after timber support is lost.

Based on the limited data it is apparent that the more susceptible
zones where caving might reach the surface include the weathered rock
zones near the tunnel portals and the altered chert and shale zone.
Other relatively soft, incompetent rock includes possible shear zones
or shale both of which are seldom exposed in natural outcrops but may
exist within the graywacke zone shown on the profile.
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CONCLUSIONS

Estimated Collapse Risk

The probability that collapse might extend to the surface depends
upon both the competence of the materials above the tunnel and the
total height between the tunnel back and the surface. As an example,
in relatively competent rock such as the unweathered graywacke,
localized collapse generally progresses until a natural arch is
formed. Where the rock is more fractured or contains appreciable
shale, more extensive collapse might occur but would £ill the tunnel
and the collapse void due to the greater volume of the collapse debris
than the in-place rock. Where the height above the tunnel back is

great, collapse in less competent rock would probably not reach the
surface.

In deeply weathered or highly sheared and less competent rock such

as. altered shale, even with pods and lenses of hard chert, the collapse
debris could be ercded and sofitened so as to flow lengthwise in the
tunnel away from the immeidate collapse area. The natural arching
effect might be prevented by erosion of descending surface water along
sheared or fractured zones. Nevertheless, collapse to the surface
would depend upon the distance to the surface. It might, however, be
simply a matter of time unless mitigating steps were taken.

Pogsible Mitigation Measures

The obvious most effective mitigating measures would be to either line
the tunnel with steel and concrete supports or f£ill it with concrete.
Either would be costly; conventional steel arch-reinforced concrete
would probably be most costly due to the hazard in removing the
existing timber supports. The cost of concrete filling would probably
be on the order of $600 per linear foot; conventional reinforced con-
crete lining weould probably be four to five times that amount.

Shotcrete lining of the tunnel over the existing timber supports
would probably be ineffective since the timber would continue to
deteriorate and the shotcrete alone would provide no appreciable
structural support.
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Filling of the tunnel either with concrete or other material such

as sand or rock guarry waste, would probably have to be accomplished
from the surface due to the hazard of working in the tunnel in its
present condition. Filling therefore, would require drilling of
large diameter holes from the surface. For greater efficiency to
reduce costs, drilling of these holes should be accomplished by a
large rotary-air type rig. However, that would require construction
of wide access roadways and leveled drill sites. This might not be
permissible or feasible in developed areas due to existing improvements
such as landscaping, large trees, steep narrow rocadways or driveways,
etc. In that situation, smaller, less efficient and higher cost-per-
foot drilling equipment would be necessary.

Complete filling of the tunnel would probably not be necessary. Pro-
vided there is relatively competent graywacke in about the middle
third, collapse in that area even it it occurred, would probably not
reach the surface due to the bulking effect. Elsewhere, complete
filling may or may not be necessary; that would depend upon the type
of rock and the height between the tunnel and surface. By filling
the tunnel at intervals, ccllapse debris from less competent materials
would be prevented from flowing lengthwise in the tunnel. However,
close spacing of filling and drill holes would be necessary.

Assuming hole spacing and filling on the order of 50 to 100 feet apart,
we estimate that the cost for about two-thirds of the tunnel length
would be in the general range of $100,000 to $200,000. The actual
cost would depend upon the specific rock conditions, access problems
to drill holes in presently developed residential area, and so forth.

Further Investigation

In order to optimize the cost to benefit ratio, further investigation
would be appropriate. If filling were undertaken, the efforts could

be concentrated in sections of the tunnel more susceptible to caving,
whereas zones of hard rock in the deeper sections of tunnel could be

avoided.

Even if the tunnel were safe to enter, detailed mapping <of rock con-
ditions is effectively prevented by the existing timber and lagging.
We believe that the most effective method to provide the needed data
would be through seismic velocity measurements from the surface which
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by recently developed computerized analysis, would be capable

of measuring sonic velcocities indicative of rock type and com-
petence along the axis of the tunnel. For added confidence of
interpretation, the data would be confirmed by widely spaced
preliminary drill holes for geologic logging. These holes could
later be reamed to larger diameter for use in the tunnel filling.

Because of the danger of fire and its potentially highly adverse
effects, the south portal of the tunnel should be protected by a
concrete bulkhead to replace the present timber bulkhead. In the
event that the right-of-way and tunnel are acgquired, this replace-
ment should be undertaken as soon as possible in advance of other
mitigation measures.

Yours very truly,

HARDING-LAWSON ASSOCIATES

Erwin C. Winterhalder
Engineering Geologist - 272

ECW/gpl

Attachment: Geologic Profile

2 copies submitted
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JOHN A. TRANTINA

CONSULTING ENGINEERING GEOLOGIST

536 SEA VIEW DRIVE
EL CERRITO, CA 94530
PHONE (415) 525-3756

June 29, 1981

Mr. Robert W. Copple
Copple and Foreacker Associates
1203 Third Street

San Rafael, CA 94901 Structural Evaluation

Northwestern Pacific Railway
Dear Mr. Copple: Company Tunnel, Marin County
Introduction

This report is a summary of my observations and opinions in reference
to the structural competency of an abandoned tunnel on the Sausalito

Branch Line of the Northwestern Pacific Railway Company. The County

of Marin is concerned about the condition of the tunnel and its Tia-

bility to structures on the surface in the event physical changes in

the rock and the existing support should occur over a long period of

time.

‘The engineering geological evaluation was based on information obtained
from the following references, personal discussions, and other sources:

(a) Northwestern Pacific Railway Company's chart showing construction
data for the tunnel which is designated as No. 1 - M.P. 11.69, Corte
Madera.

(b) Letter dated March 17, 1981, from Southern Pacific Land Company
addressed to Mr. Robert A. Middagh, Chief Real Property Agent, County
of Marin, Department of Public Works, San Rafael, California.

(c) Letter dated June 8, 1972, from Mr. F. T. Matthais, Vice President,
Transportation Projects of Kaiser Engineers, 300 Lakeside Drive,
Oakland, California, addressed to Mr. Robert E. Shields, Golden Gate
Bridge Highway and Transportation District, Presidio Station, San
Francisco, California. Subject: Inspection of Northwestern Pacific
Tunnel between Corte Madera and Mill Valley, 18 May 1972.

(d) Report of Harding-Lawson Associates, Engineers, Geologists and Geo-
physicists, Novato, California, dated May 1, 1981. Subject: Geologic
Evaluation, Abandoned Railway Tunnel, Marin County, California.

(e} On-site discussion with Mr, J. F. Lynch, Chief, Engineering Design
and Construction, Southern Pacific Land Company, Southern Pacific
Building, San Francisco, California, on June 25, 1981.

(f) Surface reconnaissance along tunnel alignment and examination of
rock outcrops.

(g} Inspection of approximately 150 ft. of tunnel from the south portal.
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General Discussion

The tunnel was constructed in 1884. The excavated rock section is

16 ft. wide, 20 ft. high, and 2170 ft. long. It is supported by

10 in, x 14 in. redwood timbers spaced from 24 in. to 60 in. apart.

The tunnel is fully Tagged with 2 in. thick, 5 in. to 8 in. wide redwood.

According to published geologic maps, reports prepared by others, and
surface reconnaissance of the area, the tunnel was excavated in the
Franciscan formation. The formation is composed of interbedded sand-
stones, shales and local units of conglomerate, chert, and serpentine,
all exhibiting complex structures. Based on information from the above
references, particularly on information contained in the inspection
report prepared by Kaiser Engineers in 1972, it is reasonable to con-
clude that, beginning at the south portal, the tunnel penetrated
approximately 300 ft. of sandstone (graywacke), 500 ft. of shale and
chert, and 1370 ft. of sandstone (graywacke).

In general the sedimentary series of rocks in the Franciscan formation
are well bedded and reasonably competent; however, the rock has under-
gone widespread structural changes caused by regional deformation.
Therefore it is assumed that the rock excavated from the 700 ft. sec-
tion of tunnél from the south portal was very blocky and seamy under
1ittle to moderate side pressure. Records show that this section and
the 200 ft. section approximately 1500 ft. from the south portal
required closely spaced timber supports. According to the inspection
report and conversation with representatives of the Northwestern
Pacific Railway Company, one fairly large cave-in and one small one
occurred in areas where the timber sets were closely spaced. The
cave-ins occurred since the 1line was abandoned in 1971.

Very blocky and seamy rocks will tend to spall and form an arch if the
crown is unsupported. The rule of thumb is that the height of the

arch is approximately one-half the width of the tunnel. In this case
if a section of the timber sets should fail, it is reasonable to expect
spalling or cave-in of the crown to reach a height of 8-10 ft. The
adjustment of stresses that would occur in the rock above the arched
section could be in the order of 20-30 feet. Therefore any section

of tunnel whose present cover is Tess than approximately 40 ft. is a
potential 1iability to structures on the surface located within

50 ft. of the tunnel alignment.

Recommendations

1. Since the tunnel was not properly prepared for inspection and the
rock visible only through cracks in the lagging, it was not possible
to make a reliable prediction of the structural competency of the
rock in the crown. Therefore it is strongly recommended that the
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section of the tunnel whose present cover above the crown is less than
60 ft. be considered in need of structural supports, either replaced
with steel sets and shotcrete or filled with quarry rock and cement
slurry.

2. If Marin County decides that the tunnel will never be rehabili-
tated for use in the future, then filling the tunnel with quarry rock
and cement slurry would be the most economical and maintenance-free
method of eliminating the potential liability.

3. It is recommended that at Teast 500 ft. of tunnel from the south
portal be filled with quarry rock and cement slurry or any similar
material that will provide stability to the rock mass.

4. The tunnel is considered to be hazardous because of the deteri-
orated support system and inadequate ventilation. Therefore, it is
recommended that cost estimates be prepared on the basis that filling
will be done from the surface through 24 in. diameter holes. The
spacing of holes will depend on the quantity of gquarry rock that will
be ptaced before the remaining cavity is filled with cement sTurry
or low slump concrete.

5. No remedial measure will be needed to increase the structural
integrity of the tunnel under more than 60 ft. of cover. If the
existing support should fail and cave-ins should occur, the tunnel
will i1l up with displaced rock fragments before an unsupported
arch approaches a critical distance of the surface.

6. According to information obtained from discussions on the site
with representatives of the Northwestern Pacific Railway Company, the
gunite section of tunnel at the north portal was designed and con-
structed as a permanent 1ining, therefore is not considered as a
potential liability to structures above the tunnel,

Sincerely y:iii;’
Johﬂjﬁ> Trantina

JAT : fm






Southern Pzcific Building « One Market Plaza » San Francisco, California 94105 » (415} 362-1212
REAL ESTATE Suy/ee

F. AL SUTFIN
GENERAL HANAGEIR PEAL ESTATE

F. E. MESICK

- e o”“
Douthern Facine
Land Lompany

March 17, 1981

ASBISTANT SEMERAL MANAGER, REAL EFTATE

C. W, JORNSOH
©O. L. OSNES3
AJSISTANTS TO GENERAL MANAGE

R, REAL ESTATE

County of Marin

Department of Public Works

P.O. Box 4186, Civic Center
San Rafael, California 94903

Attent

Gentlemen:

ion:  Mr. Robert A. Middagh
Chief Real Property Agent

Sausglito Branch-GE-10

(=

IN REFLY FLEASE REFER TQ

Please refer to your letter of December 23 and subsequent delivery of a draft
of option agreement covering Northwestern Paecific Railroad Company's former Sausalito
Branch In Marin County,

As pertains to Section 4 of the draft, relating to the abandoned tunnel between
Mill Valley and Corte Madera, believe it is necessary to emphasize several points:

1)

The tunnel was originally constructed in 1884 and maintained

~untl the line was abandoned in 1971. At that time, heavy

2)

3)

4)

timber bulkheads were built to close both ends of the tunnel.
In 19735, a concrete plug, 124' in length was placed near the
north portal as shown on the attached profile.

The original tunnel support system consisted of redwood
timber sets in a 7 segment configuration spaced from about
2 to 4 feet in the region underlying the proposed house.
The timber sets were fully lagged both sides and above the
crown with split redwood approximately 2 inches thick and
ranging from 5 to 8 inches wide,

The regional geology through which the tunnel was bored is
the Francisean formation with short sections of intrusive
basalt and disbase and radiolarian chert near the northern
end. '

The conerete plug at the north end, and the timber bulkhead
at the south end have virtually cut off air circulation in the
tunnel. The lack of air circulation coupled with the water
that drips into the tunnel has created a highly humid atmo-
sphere which has resulted in the detericration of the timber
support system.



6)

7)

8)

9)

10)

-

The tunnel was last inspected in November of 1976, at which
time it was reported that there was caving in of several
sections of the tunnel

A vprivate party offered to purchase the tunnel during
February 1877. The intent was to place a properly designed
reinforced concrete lining within the tunnel and use it for
eommercial purposes. The offer was from a party recognized
&s being knowledgeable in tunnel and underground construc-
tion, and included an offer to accept future liability from
date of purchase. The transaction failed since we were
unable to deliver fee title to the premises and the applicant
altegedly fesred a future claim on profits from heirs of the
original grantor.

Northwestern Pacifie Railroad Company makes no repre-
sentations as to the condition of the tunnel or the cost to
cover any deficieneies. If County of Marin opts to fill or
partially fill the tunnel by other than conventional means or
attemptis to reduce its exposure through exercise of its police
powers, it must do so at its own behest and not upon the
recommendation or alleged recommendation of NWPRRCo.

‘Northwestern Pacific Railroad Company claims no expertise

in filling of tummels,

It is recommended the County contract for the services of
a competent engineer to review this problem. If Marin
County does acquire the tunnel, NWPRRCo. will eredit an
amount equal to one-half of this engineering eost ~ to a
maximum of $2,500 - towards the purchase price for the
tunnel and adjoining right of way.

County would indemnify NWP against any liability arising
out of the existence of the tunnel.

Thank you for your cooperation.

OLO/bjs

Very truly yours,

Ja Stfsy;
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| Southemn Pacific
o Land Company

Southiern Pacific Bullding « One Market Plaza - San Francisco, California 94105 » (415) 541-1G00

REAL ESTATE
4. A. BUTFIN i IN REFLY PLEASE REFER TO
YICE PRESIDENT AND GENERAL MANAGER
R staTaner %6 vicE PRESIDENT SAUSALITO BRANCH-GE-10
€. W. JOHNSON September 9 r 1982 ’

©. L. OSNESS
ASSISTANTS TO GENERAL MANAGER. REAL ESTATE

" Mr. Robert A. Middagh
Chief Real Property Agent
County of Marin
P. O. Box 4186
San Rafael, CA 94913

Dear Mr. Middagh:

Please refer to your letter of July 20, 1982, regardlng County's
offer to purchase Railroad's Sausalito Branch rlght -of-way.

You: proposal appears to be generally acceptable. Provided the
Marin County Board of Supervisors approves your proposal, please advise
in order that I may solicit approval of our management. This should
not be construed as a commitment, however, as this would require formal
approval of Railroad’'s management.

As you are aware, Northwestern Pacific Rallroad Company claims only
easement rights to the tunnel area. It may be necessary for the County
to purchase remaining rights from owners of the fee title if the County
ever opts to reopen the tunnel for rapid transit or other purposes.

As previously discussed, the County may avoid unreasonable claims
from owners of the fee title provided they are contacted using an
eminent domain action as the vehicle to force a decision. The present
monetary value of the tunnel might be determined by identifying those
owners who are willing to accept a quitclaim to the tunnel area from the
Railroad without monetary consideration (thereby indicating the tunnel
has some value, but relieving the County of any liability at this time),
as opposed to owners who are not willing to accept a guitclaim from: the
Railroad without monetary consideration (thereby 1nd1cat1ng the tunnel
may have a negative value and therefore of minimal value in determlnlng
damage to the fee owner in the emlnent domain action}.

If you opt to follow the latter course of action, our proposed
option would not cover the tunnel area, but the option for release of
balance of First Release could not be exercised unless the eminent
domain action was filed with or before the exercise of option.

Very truly yours,

RLM/gjd
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July 20, 1982

Southern Pacifio Land Compeny
Southern Pacific Building ]°

D

I{rL 20 L. 03'5.339 ol ; ;i "
‘?Assistent to GeneraLAMEnager Real Estate

-;{Attentiono

CE it S Chi:A

Refereﬁee53 Sausalito Branch - GE 10

Subsequent to our recent Dhone conversation, I would like to -

present the County's tentative proposal to you for consideration.,

The pending situation with the home located over a portion gf the

tunnel just south of the North Portal has caused a slight delay

in our negotiations, but*I m sure we can get over this hurdle as -

we have in the past. * The option that I would like to propose: to
-~ the Marin County Board of Supervisors if the Reilroad Concurs
; ;A;would be -as follows-? . : : i

¢.l Pay Railroad $10 000 for 15~month option. This amount to :=r7
- . apply against purchase ‘price if option is exercised: within -
15-month option perlod or- forfeited if any portian ‘of option_.
is not{exercised f g i : .
2. Pay Railroad b& 000 per year - $l 000 for existing bike path “,
- rental (currently being paid) and $250 per month for rental ;

lease at Gate 6, Total payment per year of $3 000 T {5
(12 x $250.00 = $3, 000) o CEe T

3. First Release “"e“”'* '“r*”' 1 v rr .2‘ i
Parcels "A", - “C-l", ”i?a vI", ”J". &K", "o, uQﬁ.aﬂd };
Portion "P" A ?} .

Pay Railroad $900 000 and assume tunnel llability 200 feet'
south of the concrete plug on North portal to a point which
is 720 feet north of the South Portal. L RS :

Lo RN SE RS
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. Southern Pacific Land Company
July 20, 1982
Page 2 :

This modiflcation L& requined as afmAMﬂtoéiﬁa;mmﬂhgmeb&msonxﬁz

- nesddence at 101 Stetson Avenue {n Conte Madera. 1In onder fo present .
- this option 2o the Board of Supervisons with the Commitiee's h&uéum

- 4% has been necessary to alter our previous vernbal

o Anereasding the amount 0§ avaifabfe cash Lo the Railroad 4n the E&wt i ,
. Release fnom $§50,000 ts $900,000, The Comnittee has indicated that ;‘;';

-1 Zhey wikl mu:&mummemizheimnneaiuabLLquacuuﬁznce,asiﬁeibamd kybl

<. uihen the consulling engineen's nepont indicates that that poation of

o Zhe tunnel requines §4LL. The Boand simply does nol have any.cash

7 avadlable to cure that situation af the Lime of the finst nelease. Lt e

. may be necessarny for the Railroad Lo {482 Zhe area under 101 Stetson .-

" Avenue prlon Lo even an acceptance of the option because o0f the endLug
problem, At Least this way Zhe Railroad would get $50,000 in cabh.aut
04 the Finst Release 2o offset any monied expended by“zha Railroad Lo .

- cure this pending situation. 1 hope Lthis modification Ls accepiable

' because I have explored every possibility to achieve this sofution and
S itAamﬁy'huiécManbcmmhﬁtmuamizwmeaﬁéﬂﬁiLq;atqmu o B

iﬁ?.Second Releasa

‘ Upon payment . of $87é 760 to the Railroad by County (via fe i
- Larkspur developer).tha Railroad will deed to County/Developer
- Parcels LY, "P" and Parcel YX'" and the County will accept tne
;.. tunnel liabllity from the north edge of Underhill Road to a.

' point,saﬁ’feet north of the north edge of Underhill Road -“.n

The Co would be in a pa&&t&an at the time 05 the Second Retza&a<to_ R
5 assume the burden of paying fon Zhe funnel correciive worh as md.icated
- dn The "Copple Report." - The Second Refease may be accelerated ouf of -
Sequence only Lf the County accepts the funnel Liabllidy ywm.the.non,th
- edge of Undenhill Lo a point which {8 200 feet south of the conenete piug %
oo thz Nonth. Pbmzaz and paga the Raitnoad an add&t&anaﬁ $50 009 &n cabh &

' EECAP OF COHP&“SATIO& T0 RAILROAD

,*Firat Releagse $ 900,000
?*Second Release | 874,760
’ - - - $1,774,760

. *Subject to tunnel liabllity as set forth in Paragraph 3. ;
- **Subject to tunnel liability as set forth 1n Paragraph 4

Eﬂ‘ I nope this option proposal meets with your approval aund if so I 11
77 present this immadiately to our Committes and thb Board of -

Ao
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Southern Pacific Land Company

July 20, 1982

Page 3

" Supervisors as soon as I receive your letter of abceptaﬁcégf\

I sincerely hope the next proposed acquisition of the 8% miles

between San Rafasl and Ignacioc is absent of the many changing f' {5'3

problems wa- have faced on this strip of right- of-way.

:I hope you are feeling better Oscar. Please feel free to call
- me if you have any questions regardxug this proposal o :

. Very truly yours

‘Robert &, -Minagﬁ- -
Chief Real Property Agent

cer Ron Mayer-{¥3f
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Qctober 6, 1982

Doard of Supervisors

County of Marin
Civic Center Re: . Northwestern Pacific Railroad

San Rafael, California Right-of-Way Option
Dear Board Members: '

For approximately 10 vears the Board of Supervisors has expressed an interest

in acquiring the five and one-half miles of abandonad raiiroad right-of-way
batween the Sausalito City Limits and Tamal Vista Drive in Corte Madera.
Avaiiability of funds has precluded this proposed acquisition until 1978, when
thae County received a grant from the Heritage Conservation and Recreation
Service, a branch of the Department of Interior. The County acquired approxi- -
mately two and one-quarter miles of this right-of-way with these grant funds.
and in 1980 secured in public ownership that nortion of the railroad right-of-
way 1ying between Coyote Creek -in Mi1l Valley and the south portal of the rail-
road tunnel lying about one mile north of East Biithedale Avenue in Mill Valley.

Earlier last year your Board approved the expenditure of $10,000.00 for an

option to sacure the right-of-way between Coyote Creek behind Howard dohnson's
Motal in Mill Valley and thé .Sausalito City Limits. This right-of-way is the
only pedestrian link between Mill Valley and Sausalito. A portion of this right-
of-way includes an axisting bike path which presently is leased by the Railroad
to the County for $1,000 a ysar on a month-to-month basis. It also includes the
area between Gate 6 Road and the Sausalito City Limit Tine, a portion of which is
proposed to be a parking lot Tor the Gates Co-op., Inc. and Waldo Point Harbor, '
The Railrcad presently leases a portion of this right-of-way to the County for ,
$250 per month and the County subleases said right-of-way to the Gates Co-op. and -
they presently make this monthly payment. .

The Railroad has patiently waited for the County to raise the required funds to
purchase the remaining portion of their abandoned right-of-way and has in the
past and recently turned down many offers from private individuals to purchase
portions of this right-of-way. I believe at this time it is appropriate to say
that this is the last available opportunity to purchase this right-of-way from
the Railroad. ' ; :

Proposed funding for this acquisition by the County fell $642,000 short of the
County's appraised value and anproximately $1,175,000 under the Railroad's
appraised values and the Railroad was firm in their negotiations that the
County’'s acquisition include the tunnel between Mill Valley and Corte Madera,

-1-
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Portions of this tunnel, which was abandoned in 1971, were filled with concrete,
aunite plugs and rock by the Railroad and as a result of their abandonment the
railroad was laft with no easement rights, only the tunnel 1iability. Absence

of required funds based on the County's own appraisal and pending offers to the
Railroad from private parties to acquire portions of the Richardson Bay right-of-
vay required the County to consider the tunnel liability in the acquisition
negotiations. Your Board approved a contract to secure the services of a private
engineering firm (Copple-Foreaker Associates) to explore and evaluate ways to
minimize this tunnel 1iability. This report recommended filling additional
portions of the tunnel which had not already been filded by the Railroad. The
Railroad has deeded back portions of their right-of-way north of the tunnel and
filled approximately 575 feet of the tunnel itself which precludes considaration
cf any use of the right-of-way as a transportation corridor. Howaver, the
proposed option provides for a continuing public ownership of the 01d railroad
right-of-way between the south portal of the tunnel to a point approximately 300
feet north of Gate 6 Road in Sausalito. Pedestrian and bike path use would be
praserved and linked to the existing bike path in the City Limits of Sausalito. :
Portions of the old railroad right-of-way in Sausalito have baen in private owner-
ships and developed by the private sector which would preclude any use of the
railroad right-of-way through Sausalito as a transportation corridor.

I have negotiated what I feel is a most desirable option of the County when you
keep in mind the fact that the County's appraisal for the right-of-way along the
Richardson Bay frontage (Parceis A", "B" and "C~1") including three Richardson

Bay tidelots (Parcel "T") is $1,570,260 and the best the County can generate in
funds §s $928,230. The Raiiroad i1s willing to deed the County additional portions
of their right-of-way north of the tunnel in Corte Madera and Larkspur (Parcels
bJu, UKM, MUY, "Q", and a portion of "P"}, portions of which are presently
developed with a bike path that is on a license which is subject to a 30-day
cancellation, : '

The proposed optibn involves two separate releases,

The First Release of this option would result in the County's ownership of all of
the above parcels for the payment of $900,000, with the County assuming a portion
of the Tiability to the Mill Valley/Corte Madera tunnel. The portion of tunnel
Tiability we would be assuming would require no fill or corrective work according
to our Copple Engineering Report. As I mentioned before, lack of available fund-
ing based on our own appraisal requires assumption of portions of the tunneil '
Tiability. The Railroad has agreed to retain that portion of the tunnel which lies
south of the north edge of Underhill Road {275 feet) as well as 500 feet of the
northerly portion of the tunnel. Major portions of the tunnel the Railroad would
be retaining 1iability for has had corrective work done by the Railroad and it was
very difficult to negotiate this condition with the Railroad when they are giving
the County a credit of $704,762 for the tunnetl 1iability based on our appraised
values for just the First Release.
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The Second Release involves the sale of portions of the right-of-way in

Larkspur (Parcels "L", Portion of "P" and "X"), and based on what the Railread

is willing to accept, vs. what a Larkspur developer is willing to pay the

County, would result in an additional $362,000 to the County and that money would
be used to 111 the portion of the tunnal the County would be accepting the
1iability for when the Second Release is exercised. Copple's estimate for
£{11ing this portion of the tunmel is approximately $222,500, which would Teave

. the County with approximately $167,730 after the First and Second Releases are
exercised and after all the corrective work is done on the portion of the

tunnel the County would be accepting.

The following is a brief cutline of the proposed option between the County of
Harin and the Northwestern Pacific Railroad which would require funding from
HUD, the San Francisco Foundation, Cal-Trans, Parks and Recreation and the
sale of portions of the railroad right-of-way in the vicinity of Gate & Road
and the old Baltimore Station in Larkspur. ' _

Breakdown of Option Between County of Marin and Morthwestern Pacific Rajlrcad:

i. Pay Railroad $10,000 for 15-month option. This amount to apply against pur-
chase price i1f entire option is exercised or otherwise non-refundabie.

- 2. County Pays Railroad 34,000 per year during 15-month option period for lease
of existing biks path along Richardson Bay and Waldo Point parking lot. County
has heen paying $1,000 per year for existing bike path. 33,000 per vear for
Waldo Point parking Tot has been paid to Railroad by Gates Co-op via County
Subleasea. ' ' ‘

3. Total settlement with Railroad is $1,774,760 to be made in two releases and
County acceptance of portions of the tunnel 1iability as follows:

FIRST RELEASE ,
PARCELS TGO BE PORTION OF TUNNEL LIABILITY

- T0 RAILROAD DEEDED TO COUNTY 7 TQ BE ACCEPTED BY CGUNTY
% 900,006 AT, "BY, C-1", "T%, 200" south of concrete plug on north portal
IR, NN, KR, U, to a point which is 720' north of south

"g" & Ptn. of "P¥ portal. Nofe: This pontion of the iunnel
- requines no corrective. work per Copple
Engineening Reponri. -
SECOND RELEASE
[To be totally funded by sale of porntions of raillroad right-of~uay in
lankspur. Balance of 4unds Lo County fo be used for funnel {iL8)

$ 874,760 LY, "P" and "XV North edge of Underhill Road to a point 445!
north of north edge of Underhill Rd. Note:
This porntion of the Lunnef required approxi- .
mately $222,500 of 44LL pen Copple Engineering
Repont. :

" 41,774,760 TOTAL SETTLEMENT TO RAILROAD
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It is recommended that your Board direct staff to negotiate the two releases
along the lines indicated above and to prepare the necessary documentation
for Board action.

Very tru]§ yours,

o Robart A, Middagh
E Chief Real Property Agent

RAN:ab

cc:  Board Members
Aides
Administrator

Auditor-Controller
County Clerk

Grand Jury

Press .

b County Counsel
Mario Balestrieri
Pierre Joske
Don Dickenson
June Baker









Ms ! COUNTY NORTH-SOUTH BIKEWAY FEASIE .Y STUDY - NOVEMBER 1994
NwriR RIGHT-OF-WAY CHARACTERISTICS

a. Corte Madera-Mill Valley Tunnel. This tunnel, also known as the Alto
Tunnel, connects Corte Madera and Mill Valley in the general alignment of
Camino Alto. It is the longest tunnel on the right-of-way, with a length of
over one mile. Most of this single-bore tunnel is already owned by Marin
County, and it is not in use. This tunnel has collapsed in many places, and
has been filled with concrete to stabilize properties situated above it. Exact
cost estimates for rehabilitating the tunnel are not available, but it appears
that repairs would cost well over the $3 million which have been projected for
rehabilitation of the shorter Cal Park Hill tunnel. The length of the tunnel
would also make it difficult to light and secure for bicyclist use.

b. Cal Park Hill Tunnel. This tunnel runs paralfel to Highway 101 just
north of Sir Francis Drake Boulevard, connecting Larkspur Landing with San
Rafael. It is a double-bore tunnel, meaning that it has room for two tracks,
although only one track is installed in it. This tunnel is currently collapsed in
approximately one-third of its length due to a fire in 1992, and repair costs
have been estimated at $3 million. Currently, it is projected that the entire
double-bore width will be needed for rail transit.

c. Puerto Suello Tunnel. This tunnel connects downtown San Rafael with
the Northgate/Civic Center area through Puerto Suello Hill. This single-bore
tunnel is currently operational, having been rehabilitated with concrete walls
by the Southern Pacific Transportation Company before the County took over
ownership of the NWPRR right-of-way. This tunnel is just barely wide
enough for single track rail service, so its entire width will be needed for
transit.

F. Wetlands

The Northwest Pacific Railroad right-of-way runs through the eastern portion
of the County on lowlands along San Francisco Bay. Many of these lands
were previously filled, and some areas still have coastal wetlands on them. A
generalized map of wetland areas is shown in Figure 42, and areas with
wetlands are described in more detail in the discussions of potential
alignments in Chapter III.

If the NWPRR right-of-way is used for expanded rail transit or a bikeway,
right-of-way widening could require filling of wetlands in the areas indicated.
Filling of wetlands has significant environmental effects, and needs to be
approached with care. Filling of wetlands is regulated by the U.S. Army
Corps of Engineers under Section 404 of the Clean Water Act, and requires a
permit. Fill of over one acre requires a site-specific permit, and generally
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Appendix A
ALTO TUNNEL RECONSTRUCTION

The Alto Tunnel is approximately 2,183 feet long and extends from near the
intersection of Vasco Drive and Vasco Court in Mill Valley to Tunnel Lane in
Corte Madera. The tunnel is a timber-supported, single-track, narrow-gauge
railroad tunnel that was originally constructed in 1884. The approximate
dimensions of the tunnel are 12 feet wide and 16 feet high, above the top of
rails. Marin County owns most of the tunnel right-of-way, and approximately
150 to 200 feet at each portal is owned by Southern Pacific Railroad Company
and/or the adjacent property owners.

A. Present Status of the Tunnel

Both portal ends of the tunnel collapsed some time ago. As a precautionary
measure to prevent further collapse, a portion of the tunnel was backfilled
with gravel, rock, debris and cement grout. It is estimated that this backfilling
occurred for about 150 feet from each portal end. The condition of the
remainder of the tunnel is unknown and cannot be accurately determined
without driving an access adit or shaft and entering the tunnel for inspection.
It is likely that some deterioration of the timber supports has occurred since
the tunnel was closed off at the portals, which may have resulted in further
collapse of portions of the tunnel. If timber failure occurred, some rock
probably collapsed above it to form a natural arch above the support system,
leaving most of the tunnel self-supporting. However, a total collapse would be
likely wherever the rock is badly crushed or broken. In addition, the tunnel
may be filled with water if it is below the water table.

B. Probable Construction Methods to Repair the Tunnel
Based on Jacobs Associates’ experience with reconstructing similar railroad

tunnels, the probable construction methods to repair the Alto Tunnel would
be as follows:
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Excavate the existing collapsed portals to form a new tunnel face, and
stabilize the newly cut slopes.

Construct a new concrete portal structure at each portal.

Grout the backfilled sections of tunnel for stabilization and excavate a
new tunnel through these sections. Support of these sections would
probably require steel ribs at 4 feet centers and lagging between the
ribs. A final cast-in-place concrete lining would complete these sections
of tunnel. Excavation of these backfilled sections of tunnel could
probably be best accomplished with a roadheader. This same method
of construction may also be applicable to other totally collapsed
sections of tunnel that may be encountered.

Portions of the tunnel where the timber suppornts are still in place may
be stabilized by replacing the timber support with steel ribs on 4 feet
centers and applying approximately 3 or 4 inches of fiber reinforced
shotcrete between the steel ribs. In sections where good quality rock
exists, the steel ribs may be omitted and support could consist of rock
bolts and 3 inches of fiber reinforced shotcrete or shoterete alone
without rock bolts.

C. Assumed Condition of the Tunnel
for Reconstruction Estimates

Since we have no actual knowledge of the present condition of the tunnel,
some assumptions are necessary to provide a basis for a preliminary
reconstruction approach and cost estimate. Based on Jacobs Associates’
experience with similar railroad tunnels, the following conditions are assumed:

The tunnel is backfilled with gravel, debris, and cement grout for a
distance of 150 feet at each portal.

An additional 200 feet of tunnel collapsed after the closing of the
portals.

Approximately 900 feet of tunnel will require replacement of the timber
.supports with steel rib support and fiber reinforced shotcrete lagging.

The remainder of the tunnel (783 feet) will require rock bolt and fiber
reinforced shotcrete support.

Rail and ballast will be removed and a concrete invert with drainage
will be placed.

Permanent lighting will consist of fluorescent fixtures.

A-2
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« Permanent ventilation will probably not be required. Natural draft
should be quite adequate.

D. Construction and Engineering Costs

Based on Jacobs and Associates’ experience and the above-stated assumptions,
a conceptual cost estimate has been prepared. This estirnate is shown in the
body of the study. The unit costs used were developed from applying labor
costs, equipment operating and depreciation costs, expendable and permanent
materials. Details of this cost development are not shown.

Construction costs to reconstruct the Alto Tunnel and convert it to a bikeway
would be approximately $4 million. Engineering and construction
management costs would be approximately $600,000, for a total of

$4.6 million.

The cost to construct a new parallel tunnel would be approximately $7 million,
with engineering and construction management costs of about $1 million, for a
total of $8 million. We are not sure a new tunnel could be constructed within
the existing right-of-way, as the separation between tunnels needs to be
approximately 20 feet.

A-3






INTER-OFFICE MEMORANDUM

Department of Public Works

REAL ESTATE SECTION
TELEPHONE 499-6578-

August 1, 2000

TO: Supervisor Kress
FROM: Terry Toner

Chief Real Property Agent
RE: Alto Tunnel

Ownership Research

We have completed the ownership research of the tunnel between Mill Valley and Corte
Madera. It is owned partly by the County of Marin and the Northwestern Pacific Railroad
Company (NWP). County received a portion of the tunnel by quitclaim deed recorded
12/30/83 #83-0065633. It gave County whatever rights the NWP had at that time. We do
not know it was fee or easement. It gives County that portion of the tunnel between a
point which is 490 feet south of the north portal to a point which is 720 feet north of the
south portal. See Parcel H, Exhibit “A” of the deed enclosed. County owns the “old
railroad right-of-way” up to the south portal and north from the north portal. I have
enclosed a diagram that depicts the intent of the deed.

TT:t

Enclosures

cc:  Supervisor Rose
Pat Faulkner

Mike Sadjadi
Rick Carlsen
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safe routes marin D) CCIAI Gos
A Project of the Tides Center 455@ s -
391 Miller Ave. Suite 200 ' S «‘;g:‘-ku:?pw
Mill Valley, CA 94941 o0 Y 24 7S
(415) 389-8838 ?gﬁ’%?f’;-‘gm 2y @

July 11, 2000

Supervisor Annette Rose . /e : ' , :
Room 329 Civic Center ‘7'—:;(-/37 ; orrsTe - ; ?
3501 Civic Center Drive

San Rafael, CA 94903 F;"‘" K 7&/4&) /{)?(_f by

Dear Supervisor Rose,

Thank you for taking the time to meet with us last week to discuss our vision for
creating safer pedestrian and cycling routes in Marin County, and specifically the
proposed project for the Alto Tunnel.

We appreciate your support and interest in this project, and your awareness of
how improvements in Marin County’s multi-use path infrastructure can encourage
walking and cycling, make things safer for those who live here, and help reduce the
environniental liabilities associated with driving.

As promised, I am forwarding contact information for the person at the Union
Pacific Railroad in Omaha, Nebraska who [ have had discussions with regarding
donations of the final parcels of 1and comprising the Alto Tunnel. A quitclaim deed
turped over the majority of the tunnel to the County in 1983. This deed shows that the
extreme northern and southern ends were retained by the railroad. In my conversations
with Union Pacific, they have expressed a desire to donate these remaining parcels.

The person to speak with at UPRR is Lisa Burnside. Her informatios follows:

Lisa L. Bumside, Manager - Real Estate

Union Pacific Railroad Company {402) 997-3596
1800 Farnam Street (402) 997-3601 - FAX
Omaha, NE 68102 LLBURNSI@notes.up.com

We are continuing Lo raise awareness of the opportunity that the Alto Tunnel
_presents and are having discussions with city council members in both Mill Valley and
Corte Madera. Also, we recently met with Supervisor Kinsey and Supervisor Kress as
well to introduce our organization and discuss the Alto Tuanel proposal.

As we pointed out at our meeting, the logical, and necessary, next step is to
conduct a thorough engineering assessraent of the Alto Tunnel. Such a study can answer
many questions about costs, the condition of the tunnel, what design options are available

Advisory Committee™ *Affiliations for identification purposes only.
Kate Bickert, Rails to Trails Conservancy ® Karie Brown, Tides Foundation
Debbie Hubsmith, Marin County Bicycle Coalition ® John Fraine, President, Building

el A e . TV o
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to rebabilitate the tunnel, etc. This information is needed to make fair comparisons about
the costs and benefits of the options avatlable to improve the dangerous and inefhicient
linkage between Mill Valley and Corte Madera. The Draft Marin County Bicycle and
Pcdestrian Master Plan calls for such an assessment, and it seems likely that this
recommendation will remain in the Master Plan when finalized and approved by the
County later this summer.

Thank you again for your time and consideration, and please do not hesitate to
call me if you have questions or comments about the Alto Tunnel.

@ Sincerely, M

Paul M. Carro]]
Project Director

Cc: Supervisor Kinsey
Supervisor Kress
Supervisor Brown
Supervisor Murray



Alto Tunnel Scoping Study — Volume I

Appendix B - Plans

Ouincy Engineering, Inc.
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