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1.0 EXECUTIVE SUMMARY

The purpose of this study was to ascertain the structural integrity of the Willamette Falls
Locks and identify major capital investments required in the 20-year period from 2007 to
2027.

Willamette Falls Locks opened in 1873 and were operated by a number of owners before the
U.S. Army Corps of Engineers purchased it in 1915. The Willamette Falls Locks have
multiple lifts, with a total lift of 41 feet. The locks are composed of four chambers that are
each 40 feet wide and 210 feet long, a canal basin, a flood control guard lock chamber at the
upstream end of the canal, and upper and lower approach structures (300 feet long and 150
feet long, respectively).

The Willamette Falls Locks, operated by the U.S. Army Corps of Engineers, provide the only
passage for boats around the Willamette Falls. The Corps’ operating budget has been
steadily decreasing in recent years, and the Federal FY 2006 budget put the locks in
“caretaker status.” The Corps of Engineers has indicated their willingness to work with a
local/state group to develop a transition plan toward eventual local/state operation. However,
before serious discussions can begin with potential local/state institutional sponsors, the
physical condition of the locks needed to be evaluated and long-term capital costs more
clearly identified.

Overall, based on a review of applicable engineering and inspection reports and a site visit on
April 19, 2007 that included observation of the operation of all lock miter gates, the
Willamette Falls Locks were found to be in significantly better condition than would be
expected for locks opened in 1873. The locks have been periodically inspected and
maintained by the U.S. Army Corps of Engineers. The reduction in lock usage and the
conditions of operation also serve to extend the design life of the critical lock structures.

The lock miter gates are one of the most critical elements of lock operation and lock integrity
and also require the highest level of capital investment. No record of refurbishment was
found for lock miter gate #3. If this gate has not been refurbished since it was installed in
1968, then its condition is of significant concern. A Hydraulic Steel Structure (HSS)
inspection of all of the lock miter gates is recommended before the 2008 summer season.
While each miter gate is removed for HSS inspection, evaluation and repair of each of the
miter gate leaves is recommended, including gate #3. Based on this evaluation, the general
condition of gate #3 and urgency of refurbishment of this gate can be determined more
accurately. If gate repairs are budgeted and timed to be completed during the HSS inspection
and subsequent dewatering of lock chambers, it should reduce the long-term -capital
investment costs by reducing the number of contractor mobilizations and the total amount of
dewatering required. During lock chamber dewatering, after the HSS inspections, miter gate
#3 pintles should also be examined, determining whether they have been replaced since they
were installed in 1968. If they have not been replaced since 1968, then pintle replacement is
likely to be required within the next 5 years.
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However, there is some reason to believe that gate #3 may have been refurbished since 1968.
It had a timber miter post replaced in 1974, and the timber facing on gate #3 is in good
condition and does not appear to be the original timbers placed in 1968. The actual condition
of miter gate #3 steel members and supporting pintles is unknown.

As discussed, more information is needed on the condition of gate #3. However, the other
six lock miter gates have all been refurbished within the last 15 years. Due to the relatively
recent and extensive refurbishment of these miter gates, it is anticipated that the majority of
the miter gate leaves are in relatively good condition with the exception of less critical items
such as the fill/empty valve operators and seals. Routine maintenance of these and other
items will be required in order to keep the locks in good operating condition and minimize
escalation of this work into large-scale investments.

The rock and masonry lock walls appear to be in relatively good condition, considering the
age of the Willamette Falls Locks. Minor to moderate loss of materials, as found, is to be
expected over time, and there did not appear to be a systemic reason for material loss. The
timber lock wall lining and framing are in better condition than anticipated, given the age,
materials, and lock operating conditions. Most likely, a good maintenance program and
reduced usage of the locks have extended the design life.

The largest capital costs anticipated over the 20-year planning horizon for this study are for
miter gate refurbishment, miter gate linkage and anchorage repairs, and timber wall
lining/framing replacement. It is anticipated that the largest of these costs, which is the
refurbishment of gates #1 and #7, will be required towards the end of the 20-year timeframe
and that initial costs will be relatively moderate. In 2007 dollars, it is estimated that
approximately $560,000 will be required between 2007 and 2012 for large-scale capital
investments at Willamette Falls Locks, unless miter gate #3 refurbishment is determined to
be needed before 2012. If it is needed, then an additional amount of approximately

$480,000, in 2007 dollars, will be required.
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The following summarizes an estimate of the major capital investments, in 2007 dollars, that
are reasonably likely to be required between 2007 and 2027 at the Willamette Falls Locks:

Large Scale Capital Requirement Approximate Year | Opinion of Probable Cost

of Capital Cost 2007 Dollars
Documentation of Electrical/Power System 2008 or 2009 $ 50,000
Replacement of Standby Generator and 2008 or 2009 $ 50,000
New Fuel Tank (Optional)
Repair 2 Fill/Empty Valve Operators 2011 $ 30,000
Repair 2 Gate Linkages/Anchorages 2012 $ 140,000
Replacement of a Portion of Lock Wall 2012 $ 250,000
Timber Lining
Replacement of Missing Lock Wall Stones 2012 $ 40,000
Repair 2 Fill/Empty Valve Operators 2015 $ 30,000
Refurbish Gate #3 Unknown $ 480,000, if required
Replacement of a Portion of Lock Wall 2017 $ 530,000
Timber Lining and Framing
Replacement of Digital Controls 2018 $ 12,000
Repair 2 Fill/Empty Valve Operators 2019 $ 30,000
Repair 2 Gate Linkages/Anchorages 2022 $ 140,000
Replacement of a Portion of Lock Wall 2022 $ 250,000
Timber Lining
Repair 2 Fill/Empty Valve Operators 2023 $ 30,000
Refurbish Gate #1 and Gate #7 2023 $ 1,660,000
Possible Flood Recovery Cost Unknown $ 50,000

$ 3,772,000 Total

The probable large-scale capital costs, shown above, do not include the cost of recommended
additional evaluation work described in this report, and they do not include the cost to repair
or replace other items or deficiencies that may be identified as a result of the additional
evaluations. In addition, the above costs assume only limited repair and replacement of miter
gates, operating machinery, and timber members. It is possible that a greater extent of repair
and/or replacement work may be required.
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Recommendations for additional evaluation are described in detail in Section 6.0.
Recommended additional evaluation includes the following:

e HSS inspections, completing repairs while miter gates are removed
e Observation of dewatered locks after HSS repairs are completed

e Full condition assessment, testing, and record search to determine age and
replacement interval for the timber wall lining and framing

e Program of subsidence monitoring

e Periodic inspection of the locks every 2 years or 500 lockages, whichever comes first,
including inspection of the miter gate anchorages and linkages

e Inspection of the standby generator diesel engine

As a historic water resources structure opened in 1873, Willamette Falls Locks is on the
National Register of Historic Places and is designated as a State Historic Civil Engineering
Landmark by the American Society of Civil Engineers. At the same time, the locks are
operating structures which must meet applicable operation, safety, and environmental
requirements. The locks have been adapted, as needed, in order to continue operation. This
work has included replacement of the original timber miter gates with steel miter gates,
replacement of the original manual operation of the gates with hydraulic operating
machinery, and replacement of the analog electrical system with digital controls.

When developing concepts and major capital costs for Willamette Falls Locks, various
considerations must be balanced, including the use of historically appropriate materials,
environmental issues, and costs for different materials and construction methods. When a
capital improvement is located where it is highly visible to the public, historic preservation
considerations are of particular concern. The opinions of probable costs, shown on the
previous page, are based on large-scale capital improvements that retain the essential historic
character of the Willamette Falls Locks.

ANIGA
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2.0 INTRODUCTION

2.1 Background

The Willamette Falls Locks, operated by the U.S. Army Corps of Engineers, provide the only
passage for boats around the Willamette Falls. The Corps’ operating budget has been
steadily decreasing in recent years, and the Federal FY 2006 budget put the locks in
“caretaker status”, essentially closing the locks for all uses, with the exception of rare
emergencies. The locks are in imminent danger of being permanently closed unless local or
state funding and operation can be arranged.

Photo 2 -1

In 2005, Congresswoman Darlene Hooley convened a multi-agency Steering Committee,
Willamette River United, which began planning a forum to connect the efforts for economic
revitalization of river communities along the Willamette. From that forum, the continuation
of Willamette Falls Locks operation was designated as an Oregon Solutions project by the
Governor, with former Superintendent of Schools Verne Duncan named as convener.
Technical assistance was also received from the Willamette American Heritage Rivers
Initiative through the Bureau of Land Management.

Since October 2005, a group of more than 20 local, state, federal, and private-sector
collaborative partners has been meeting to consider various alternatives for continued
operation and funding of the Locks. The first phase of this project ended in May 2006 with
the raising of funds toward a partnership agreement with the Corps of Engineers to keep the
Willamette Falls Locks operating for the next two years, while a more permanent solution is
developed.

Willamette Falls Locks Engineering Study ﬂNCA
Final Submittal ENGINEERS INC.
Page 2-1



The Corps of Engineers has indicated their willingness to work with a local/state group to
develop a transition plan toward eventual local/state operation. However, before serious
discussions can begin with potential local/state institutional sponsors, the physical condition
of the locks needed to be evaluated and long-term capital costs more clearly identified.

Therefore, INCA Engineers, Inc. was authorized by Clackamas Heritage Partners, in April
2007, to conduct an engineering study to ascertain the structural integrity of the locks and
identify any major capital investments required in the next 20 years.

2.1.1 Description of Willamette Falls Locks

Willamette Falls Locks opened in 1873 and was operated by a number of owners before the
U.S. Army Corps of Engineers purchased it in 1915. The Willamette Falls Locks have
multiple lifts, with a total lift of 41 feet. The locks are composed of four chambers that are
each 40 feet wide and 210 feet long, a canal basin, a flood control guard lock chamber at the
upstream end of the canal, and upper and lower approach structures (300 feet long and 150
feet long, respectively).

Fish Ladder.
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Lock No. 4
Paper
g IS Company
gy h%cl-% Warehouse
Lock- “Lock
—_—a;— Piiblic No.2 Office
Aall Parking
Photo 2 -2
. .y AINICAN
Willamette Falls Locks Engineering Study ENGINEERS INC.

Final Submittal Page 2-2



The annual number of lockages by vessel type, in recent years, is as follows:

Dry Cargo 8
Commercial 51
State/Local 1

Passenger/Ferry 36

Federal 2
Recreational 393
Tow/Barges 46

Several renovations and major rehabilitations of the locks have been completed. In 1916, the
lock chambers were deepened from 3 feet to 6 feet so that they could accommodate deeper
draft vessels. In 1941, the original wooden lock gates were replaced with steel miter gates
and hydraulic operating machinery was installed, replacing the previous manual operation.
In the late 1960s and early 1970s, the steel miter gate leaves were replaced. Filling and
emptying of the lock chambers is accomplished with vertical slide gate valves that are inset
into the lock miter gates.

2.2 Purpose and Scope

The purpose of this study was to ascertain the structural integrity of the locks and identify
major capital investments required in the 20-year period from 2007 to 2027.

The scope was defined through conference call discussions that were facilitated by Oregon
Solutions, and the members present at these discussions were selected by Oregon Solutions.
An initial conference call was completed on April 3, 2007. In this call, the scope was
discussed and clarified to focus the effort on big ticket, large-scale costs required over the 20-
year planning horizon and not on routine maintenance items and associated safety
considerations (e.g. handrail) that will be addressed as routine maintenance.

Also, during the initial April 3, 2007 conference call, the categories of major capital costs
and routine maintenance costs were discussed. For the purpose of this study, the division
between major capital costs and routine maintenance costs was roughly determined by
magnitude of cost, necessity for the cost under current operating conditions, and whether the
cost is required annually/short-term periodically or it is needed only on a long-term basis.
Examples of the assumptions for the two categories are shown below.
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Routine Maintenance

e Installation or repair of handrail that is needed to continue current operating
requirements of the locks, such as the railing at the lower mooring platform

e Testing and correction of the grounding system
e Replacement of piping that is currently crossing the lock chamber floor

e Small scale changes to prevent environmental problems from potential spills of
hydraulic fluid, such as changing the type of fluid used to an environmentally friendly
fluid or by constructing a spill containment structure at the hydraulic controls area

e Repair and maintenance of utilities, mechanical/electrical systems, and structures,
such as repair of control house #6

e Temporary, short-term repairs of gate or operating cylinder anchorages
e Backlog of routine maintenance items, as detailed in the Fiscal Year 2006 Willamette

Falls Locks Annual Report

Major Capital Costs

e Stabilization of lock walls (anchorages and supporting soils)

e Repair of lock walls, where there is leakage into lock chamber
e Replacement of lock wall lining

e Replacement or major rehabilitation of miter gates

e Replacement of digital control system

e New standby generator fuel tank

e Long-term repairs of gate or operating cylinder anchorages

Cosmetic items, such as replacement of a small amount of missing timbers or isolated wall
blocks, and lower cost items, such as replacement of a few hundred feet of handrail to meet
public access code requirements are not considered to be major capital costs. However, since
they are not required in order to meet current operating conditions, they are also not
considered to be routine maintenance. The need for these items is dependent on the desired
type of future use for Willamette Falls Locks. Items in this category are not strictly included
in the scope of this study, but one or two may be included and addressed, at the discretion of
Clackamas Heritage Partners.

The scope of this study included data collection of relevant drawings, technical information,
recent USACE safety reports and periodic inspection reports, and historical cost information.
The scope also included a site visit to observe the lock condition and subsequent civil
engineering, structural engineering, mechanical engineering, electrical engineering, and
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preliminary cost estimating services, evaluating the current and anticipated future operating
requirements for the major lock structures, operating machinery, and electrical systems for
the period from 2007 to 2027.

2.3

Study Methodology

In order to determine the major capital costs anticipated to be required between 2007 and
2027, the following approach was implemented.

1.

2.4

Data was collected from the U.S. Army Corps of Engineers, including applicable
drawings, pertinent information and geology, recent inspection reports, and the 2006
annual report for Willamette Falls Locks.

A site observation visit was conducted on April 19, 2007. The entire length of the
multiple lift locks and canal were observed, and all of the miter gates were operated.
A short project kickoff meeting was also held on this day, after the site observation
was completed.

The findings from the site observation were considered and evaluated. Based on the
observed condition of the locks, anticipated large-scale capital requirements were
determined for the 20-year planning horizon assumed in this study.

Opinions of probable costs, in 2007 dollars, were developed for each of the large-

scale capital requirements that were identified.

Site Visit/Study Limitations

The determination of anticipated major capital costs was based on a review of a considerable
amount of information and observation, but the site visit and study also had a number of
limitations, including the following:

During the site observation visit on April 19, 2007 and in the earlier periodic
inspection report, completed by the U.S. Army Corps of Engineers in 1994, there was
timber lining on the downstream face of all of the miter gates, and there was timber
lining on portions of the lock wall faces. Therefore, it was not possible (and has not
been possible for some time) to examine portions of the lock wall face behind the
timber wall lining and to examine the structural steel members and welds of the miter
gates behind the timber gate lining.
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e During the site observation, the lock water levels were lowered as much as possible
by opening the vertical slide gate valves that are inset into the miter gates. However,
the locks were not fully dewatered and will not be fully dewatered until a Hydraulic
Steel Structures (HSS) inspection can be completed by the Corps of Engineers. The
condition of the portions of the lock walls, miter gates, and other features that were
underwater could not be observed.

e Per U.S. Army Corps of Engineers requirements, an HSS inspection needs to be
performed on the miter gates at Willamette Falls Locks. In order to perform this
inspection, it is anticipated that miter gates will need to be removed, laid flat at a
location accessible to inspectors, and the timber gate lining will need to be removed.
Once this is done, the miter gate members and welds can be inspected. If the miter
gates are found to be in acceptable condition, then the locks can be dewatered and
further lock observations/inspections can be performed. Funding is currently not
available in order to complete the required HSS inspection.

e No testing was performed for this engineering study. Without testing, it is not
possible to definitively determine current material strengths, extent of corrosion,
current rock anchor capacities, and other types of detailed data. Similarly, no coring,
instrumentation, or mapping was completed at the lock walls. As such, it is not
possible to definitively determine the existence and/or extent of the loss of supporting
soils from behind the lock walls and whether there are any layers of relatively weak
soil interbedded with the rock behind portions of the lock walls.

2.5  Materials
2.5.1 Consideration of Historically Appropriate Materials

As a historic water resources structure opened in 1873, Willamette Falls Locks is on the
National Register of Historic Places and is designated as a State Historic Civil Engineering
Landmark by the American Society of Civil Engineers. At the same time, the locks are
operating structures which must meet applicable operation, safety, and environmental
requirements. The locks have been adapted, as needed, in order to continue operation. This
work has included replacement of the original timber miter gates with steel miter gates,
replacement of the original manual operation of the gates with hydraulic operating
machinery, and replacement of the analog electrical system with digital controls.

When developing concepts and major capital costs for Willamette Falls Locks, various
considerations must be balanced, including the use of historically appropriate materials,
environmental issues, and costs for different materials and construction methods. When a
capital improvement is located where it is highly visible to the public, historic preservation
considerations are of particular concern. In these cases, historically appropriate materials are
discussed and considered in the report. Where possible, several construction options are
presented, including one or more that address historic preservation.
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2.5.2 Environmental Considerations

Some materials, while historically appropriate, are not considered to be environmentally
friendly. Various techniques have been tried historically to prevent biological degradation of
wood by impregnating the wood with a poison such as creosote or copper, arsenic and
cyanide. Active, effective poisons that prevent wood deterioration may bleed into the
environment and cause deleterious biological impacts.

Plastics have been used successfully to replace wood in wet environments. Plastics do not
degrade like wood in the wet and do not bleed out preservatives.

The Willamette Falls Locks use a lot of treated wood. Copper arsenic treated wood line the
walls and gates, and creosoted wood is used for the miter and quoin posts. When walls or
gates are refaced, replacement of damaged wood parts with plastic parts or other
environmentally inert materials might be considered. Use of recycled plastic lumber may be
an option for the gate and wall lining, but a different material would be required for the miter
posts and quoin posts, due to material property requirements, if the treated wood was
eliminated at these locations. Even though it is not necessarily historically appropriate,
elimination of treated wood from most or all locations at Willamette Falls Locks may be
desirable, based on environmental considerations.

The material cost of recycled plastic lumber is around three times the cost of the same size
treated timber. The material cost is a relatively small part of the total installation cost,
however. Life cycle evaluations may also show the recycled plastic lumber outlasting treated
wood, reducing the cost difference between these materials.

253 Cost Considerations

There are a range of materials and construction alternatives that can be used in the large-scale
capital improvements addressed in this report. Some of these may be historically accurate,
historically comparable, or provide a similar appearance. Others may be different but are
considered to be a necessary adaptation to ensure safe and efficient operation of the locks.

Some historically appropriate materials and construction methods may be cost effective
while others may be cost prohibitive, such as replacement of the ashlar wall masonry with
locally quarried basalt. While it is certainly possible to quarry and dress replacement stones,
it is likely to be cost prohibitive to replicate the construction methods. In the case of the wall
stones, it would be necessary to remove the in-place stones, down to the location of the
missing stone, and rebuild the wall with the replacement stone in place. Re-setting a stone
without removal of the stones above it is not likely to be successful, as the stones are held in
place by inter-stone contact forces. It is not possible to size the replacement stone to
simultaneously be small enough to be placed in the hole produced by the missing stone and
large enough to interlock with the adjacent stones. A cost effective solution, which does not
significantly compromise the use of historically accurate materials, would be to grout a
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replacement quarried stone in place. This solution would be historically consistent, as
the use of mortar and grout in masonry construction proceeded from the need to stabilize
ashlar masonry.

2.6  Safety Considerations

In general, small-scale repairs and replacements that address safety considerations are
considered to be part of routine maintenance and are not addressed in this report.

As mentioned in Section 2.2, replacement of a few hundred feet of handrail on the Corps side
of the lock, near the lock office and historical information center, to meet public access code
requirements is also not considered to be a major capital cost and was not included in this
report. However, since this is not required in order to meet current operating conditions, it is
also not considered to be routine maintenance. The potential need for this item is dependent
on the desired type of future use for Willamette Falls Locks.

2.7  Consideration of Large Flood Events

The flood of 1996 was a very large flood event, and it caused damage to Willamette Falls
Locks on the order of $280,000, in 1996 dollars. Clean up costs included electrical repair
and silt removal.

It is worthwhile to consider the likelihood of another flood event of this size occurring during
the next 20 years and what anticipated repair costs would be. Reviewing records for
statistical reoccurrence assumes that the weather patterns in the future will follow current
weather trends, which is not necessarily the case. The 1996 flooding was due to a
combination of high snow pack and a warm rain (“Pineapple Express”). Global warming
effects may increase precipitation in the Pacific Northwest but may reduce snow pack. So, if
is difficult to accurately assess the likelihood of future flooding, but another very large flood
such as the one that occurred in 1996 is not expected to occur in the next 20 years based on
statistical information shown in Appendix A of this report.

The electrical systems replaced as a result of the flooding of 1996 are also better able to
survive flooding, resisting flood damage. Therefore, electrical damage is anticipated to be
less if a large flood occurs. In the case of a large flood event, it is anticipated that there
would be little damage to the electrical system, but some silt clean up would be required.

ANIGA

Willamette Falls Locks Engineering Study ENGINEERS ING.
Final Submittal Page 2-8



2.8 References

This engineering study was based on the following documents and the most recent editions of
the applicable engineering codes and U.S. Army Corps of Engineers guidelines:

e Information Brochure for Periodic Inspections of Willamette Falls Locks

e Report of Inspection of Lock Structures, Willamette Falls Locks, July 1978

e Periodic Inspection Report No. 1, Willamette Falls Locks, March 1994

e Field Inspection Trip Report at the Willamette Falls Locks on June 29th,
Memorandum for Record, July 31, 2006

e Fiscal Year 2006 Willamette Falls Locks Annual Report
e Willamette Falls Locks Brochure, 1998
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3.0 STRUCTURAL EVALUATION

This section presents the structural evaluation of the lock integrity and identifies major
capital improvements that are anticipated to be required during the 20-year planning horizon.

3.1  Lock Walls
3.1.1 Leakage and Loss of Supporting Soils

The lock walls are leaking through the masonry miter gate monoliths and through the
chamber walls in general. It does not appear that the volume of water lost, due to leakage, is
a concern to the lock operators, and it does not appear that the leakage of water into the mill
facilities is a concern to the mill operators.

3.1.1.1 Introduction to Through Wall Leakage

The following series of photographs illustrate the magnitude of the leaks and the mechanism
of how the leak functions. These photographs show the initiation and development of
leakage through an ashlar masonry miter gate monolith as the adjacent upstream chamber
fills. Through wall leakage is similar, with less flow volume.

Photo 3-1 Through Wall Leakage (Riverside)
(Flow initiates as the chamber begins to fill)
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Photo 3-2 Through Wall Leakage (Riverside)
(Flow rate increases and flow path lengthens as the chamber fills)

= R

Photo 3-3 Through Wall Leakage (Riverside)
(Flow path continues to lengthen as the chamber fills)
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3.1.1.2 Discussion of Landside Leakage

The preceding series of photographs illustrated a leak propagating through a riverside miter
gate monolith. The same thing happens on the landside, albeit with very different
consequences. The following photographs show leakage, at various water surface elevations
in the upstream chamber, through landside lock wall monoliths. The three riverside
photographs are of the same monolith at different times; the landside photographs show three
different lock wall monoliths.

Photo 3-4 Through Wall Leakage (Landside) / Prior to Filling Upstream Chamber

The vegetative growth, loss of ashlar masonry stones, and open joints in the masonry are
likely the result of water moving through the miter gate monolith.

Photo 3-5 Through Wall Leakage (Land Side)
(Enough soil has been washed into the joints to support vegetation)
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Photo 3-6 Through Wall Leakage (Landside)
(Flow path extends beyond masonry)

This photograph highlights the different consequences of through wall leakage on the
landside versus the riverside. As the leak path propagates beyond the masonry miter gate
monolith, it encounters the general lock chamber wall construction. The chamber wall
construction has multiple designs, including a timber lined excavated rock face, a timber
lined excavated rock face with soil and concrete fill, and a combination of timber and
concrete faced rock cut. Each of these designs is shown below.
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Figure 3-1 Timber Lined Excavated Rock Face
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When the leak path encounters this chamber wall construction, the movement of water does
not negatively affect the chamber wall.
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Figure 3-2 Timber Lined Excavated Rock Face with Soil and Concrete Fill

When the leak path encounters this type of lock chamber wall construction, there is potential
for the movement of fill material through the wall facing. This wall section shows reinforced
concrete fill with drains in the lower portion and soil fill above. In the photograph that shows
the flow path extending beyond the masonry, this coincides with the paved area adjacent to
the wall and the picnic table area beyond. Since the water coming through the wall appears
to be clear (it does not appear to be carrying suspended solids), it is likely that the water has
been collected by the drains and directed through the timber facing. The turbidity in the
chamber water was due to filling and emptying the chamber immediately prior to the
photograph, although it would support the hypothesis that the wall leakage is washing the
soil fill through the timber facing.

If the wall leakage is washing the fill material through the wall facing, it will be necessary to
implement a capital improvement project to address the situation. This case is the only
situation, of all possible combinations of wall location (riverside/landside) and fill
configuration (none/soil/concrete), which would require work. Possible retrofit designs
would either address the leakage or address the movement of material; it would not be
necessary to address both. Of these two options, the preferred option is to allow the
continued leakage and provide a drain system that intercepts the flow and prevents the
movement of the soil fill material. Attempting to stop the leak is problematic and may
require an upstream impermeable membrane or a cutoff wall within the fill mass.
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Figure 3-3 Combination of Timber and Concrete Faced Rock Cut

When the leakage flow path encounters this version of the lock chamber wall construction, it
drains through the timber facing without negatively affecting the chamber wall.

3.1.1.3 Discussion of Riverside Leakage

As previously mentioned, the consequences of through wall leakage on the riverside are
significantly different from the consequences of leakage on the landside. The following
photographs illustrate the difference.
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Photo 3-7 Riverside Wall - Chamber Side at the Mill Warehouse

Photo 3-8 Riverside Wall - Mill Side at the Mill Warehouse

There are two things to notice in the photograph shown above. First, the leakage discharges
from the wall as a free water surface and is carried away via surface flow. Second, a barrier
(a thin sheet of plywood) has been erected to contain the splash zone.
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Photo 3-9 Riverside Wall - Mill Side at the Mill Warehouse

This photograph also shows the mill warehouse. It is taken at a point approximately sixty
feet upstream of the previous picture. At this location, there is less through wall leakage, so
the warehoused material can be closer to the chamber wall. The consequences of through
wall leakage on the riverside appear to be limited to a lack of storage on the mill side of the
river wall, which is significantly different than the potential for loss of fill material. There
may be additional effects on the hydroelectric project (FERC No. 2233) operations that we
were unable to determine during our site visit.

3.1.14 Summary

The lock chamber walls leak and, in most locations, it does not become a significant concern
either because there is minimal effect on the lock structure or on the adjacent uses. There is a
combination of landside wall leakage and soil fill behind the chamber wall where there is a
possibility that fill material may be currently washed through the chamber wall and deposited
in the lock chamber. If this situation is occurring, then it would be require a capital
expenditure to design and install a solution. Our recommendation would be to provide a
drainage system on the backside of the chamber wall rather than attempting to stop the
leakage or cut off the flow path.

Section 6 recommends a monitoring program to evaluate lock wall and supporting soils
movement. Based on the results of this program, it can be determined whether a drainage
system on a portion of the landside lock chamber walls is required.
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3.1.2 Wall Anchorage

There are two uses and two different types of rock anchors in the lock walls. The original
rock anchor is specified as a 1%-inch diameter steel rock anchor installed in a 2'-inch
diameter hole, inclined downward at a slope of 1 vertical to 10 horizontal. The anchors are
located horizontally at each frame and vertically on a 5-foot spacing, typical. These anchors
have 20 feet of grouted embedment. Based on field observations, they are galvanized. Also,
based on field observations, they appear to be a smaller diameter than shown on the
drawings, possibly as small as 3/4-inch diameter.

The following photographs show a number of the original wall anchors.

Photo 3-10 Land Side - Chamber 1 Wall Anchors and Timber Framing
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Photo 3-11 Land Side - Chamber 1 Face of Rock Cut, Wire Fabric on Upper Portion
and Timber Lining

Photo 3-12 River Side - Chamber 1 Wall Anchors and Timber Framing
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Photo 3-13 River Side - Chamber 1 Wall Anchor

In addition to the rock anchors installed during the original construction of the lock walls,
there have been rock bolts installed for what appears to be stability issues; either the stability
of the cut rock face or stability of the gate monoliths. The following photograph shows a
rock anchor used to support the rock slope.

Photo 3-14 Land Side - Chamber 1 Rock Bolt
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Photo 3-15 Landside Wall - Chamber 1 (Note Core Holes for Rock Bolts)

Based on what we could observe during the site visit, we did not find a need for a capital
improvement project related to either the wall anchors or rock bolts. Monitoring the lock
walls and the region behind the lock walls for movement is recommended, as discussed in
Section 6.

3.1.3 Replacement of Missing Stone Blocks and Wall Lining Timbers

There are several locations where facing elements are missing from the gate monoliths and
chamber walls. At the gate monoliths the facing is ashlar masonry; the chamber wall are
generally faced with timber lagging. The exception is the chamber walls of the canal basin
and guard lock. The landside of the canal basin is unfaced rock cut; the landside wall of the
guard lock is faced with a cast-in-place concrete wall, and the riverside wall of the guard lock
and canal basin is ashlar masonry. Replacement of the missing ashlar masonry and timber
lagging is addressed in the following paragraphs.

3.1.3.1 Ashlar Masonry

One of the signature features of the Willamette Falls Locks is the ashlar masonry gate
monoliths and chamber walls. The masonry, made from locally quarried stones, was placed
without mortar. In a number of places, the surface stones have become displaced. We did
not note any locations where two adjacent stones have become displaced, an indication of
imminent failure. All missing stones appeared to be individual occurrences. A portion of
these instances are shown below.
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Photo 3-16 Riverside Wall

Photo 3-17 Riverside Wall - Chamber 3
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Photo 3-18 Riverside Wall - Chamber 2

Photo 3-19 Riverside Wall - Downstream Approach
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3.1.3.1.1 Extent of Problem

We observed more displaced masonry downstream of gate #4 and less upstream of gate #4.
This is both on an absolute and relative measure. There are more missing stones per masonry
element, monolith or wall, in the lower chambers and there are less masonry faced elements
in the upper chambers. Our observations may have also been related to the order in which
the gates were operated and chambers filled; i.e., we were able to observe Chamber 3 more
times than Chamber 4.

3.1.3.1.2 Structural Severity of Problem

It is our opinion that there are no apparent structural deficiencies related to the missing stones
at this time. Continued loss of masonry facing, especially if the new displaced stones are
adjacent to the existing missing stone, would compromise the structural integrity of the
facility. The rate of stone loss will increase with age and will increase much more quickly in
the areas adjacent to the current missing stones. Increasing the frequency of lockages will
also increase the rate of stone loss. We estimate that a portion of the missing stones will
need replacement within the 20-year planning horizon. Ideally, all missing stones would be
replaced at one time to take advantage of one mobilization/demobilization of the construction
Crew.

3.1.3.13 Replacement Alternatives

There are several replacement alternatives, including:

e Replacement in kind using locally quarried rock installed without mortar
e Replacement in kind using locally quarried rock installed with mortar
e Replacement with colored and carved pneumatically placed concrete (shotcrete)

e Replacement with colored cast-in-place concrete using textured form liners. The surface
of the liner could be produced by taking an impression of a portion of the existing ashlar
masonry surface.

There are several variations of alternatives using concrete to replace the stones - color/no
color, textured/non-textured, and placement technique.

Section 5 provides discussion of the estimated probable cost for stone replacement.
3.1.3.2 Timber Wall Lining

Most of the chamber walls, between the gate monoliths, have timber facing installed on
timber framing. Typical lining elements are shown below.
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Photo 3-20 Land Side Wall - Chamber 4 Timber Wall Lining

Photo 3-21 Land Side - Chamber 1 Timber Framing

3.1.3.2.1 Extent of Problem

During the site visit, we observed that broken and missing facing is limited to the land side
wall of the downstream approach, shown below, and the river side of Chamber 1 near
gate #2, also shown below.
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Photo 3-22 Landside Wall - Downstream Approach
(Note missing wall facing and core holes for wall anchors)

R=7 -"-T;.‘- . Iy -
Photo 3-23 River Side Wall - Chamber 1 One Board Missing

3.1.32.2 Recent Repairs

Project staff provided documents showing replacement of wall lining elements in Chamber 1
(1987) and Chamber 2 (1976). These repairs were accomplished twenty and thirty years ago
using preservative-treated wood. The repaired areas are also the areas where we observed
damage to the facing boards.
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3.1.3.23 Structural Severity of Problem

There are unique structural considerations for each of the lining elements - the facing and the
framing. We do not consider damage to the facing elements to be structurally significant.
We did not observe damage to the framing members, where we could see them, during the
site observation visit. Therefore, at this time, we consider facing board replacement a
maintenance issue rather than a capital improvement.

Given the normal service life of treated timber in a marine environment, we expect that it
will be necessary to replace the wall lining timbers within the planning horizon. This will be
a capital improvement. Section 5 provides discussion of the probable cost for timber wall
lining replacement.

3.1.3.24 Corrosion Considerations

During the design of the replacement wall lining, or the specification of replacement-in-kind,
it will be important to consider the effect of preservative treatment on the fasteners and
hardware used in the reconstruction. Effective December 31, 2003, the preservative -treated
wood industry voluntarily transitioned from Chromated Copper Arsenate (CCA-C) to
alternative treatments. In recent years, pressure treated wood received negative publicity
mainly focused on the use of arsenic in CCA. CCA is no longer being produced for
residential or general consumer use. While CCA is no longer produced for general consumer
use, it is still being produced for use in some industrial, highway, and agricultural
applications.

Testing has shown that certain alternative replacement treatments are generally more
corrosive than CCA-C (in some cases up to three times as corrosive). It will be important to
carefully select the coating for the fasteners and hardware used in the rebuild, to ensure
adequate corrosion protection, based on the type of wood preservative available at the time of
construction.

3.2 Miter Gates

The miter gates appear to be painted, and most or all gates have been rehabilitated in the last
15 years. The table below shows the most recent miter gate installation and rehabilitation
dates.

Table 1 - Gate Installation and Rehabilitation

Gate 1 2 3 4 5 6 7
Installed 1970 1970 1968 1970 1971 1966 1966
Rehabilitated 1993 2001 ? 2001 1997 1997 1993
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Steel gates replaced the originally constructed timber gates in the 1940s. At the time of
replacement, bearings and operators were upgraded. Although there is banging and
squeaking during operation, no fundamental flaw has been identified in the long history of
operation.
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Figure 3-4 Plan View of Miter Gate, Anchorages and Operator
3.2.1 Miter Gate Leaves, Miter Posts, and Quoin Posts

Miter gate leaves could be seen from the upstream side of the partially dewatered locks. The
plate and rolled sections that comprise the leaf may be in satisfactory condition, but this
could not be verified under the timber facing. The gate leaves are generally in compression
for most of their operational life. The members that are always in tension and susceptible to
fatigue and shock loadings are the diagonals, but local tendon stresses could exist in regions
of the gates, especially near the pintle, which could cause local cracking. Without removing
the timber gate lining, the gates could not be checked for local cracking of steel members or
welds. The diagonal details shown in the figure below are appropriate.
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Figure 3-5 Typical Gate Elevation and Strap Detail

The end connection does not attract moment, so no tension cracking should start at the ends.
Length adjustment is done with a threaded connector in the middle of the diagonal. This
minimizes moment induced, and cyclic stress in the diagonals. The drawback is that this
detail is very difficult to adjust. However, with all the shielding in place, adjustment may not
occur every 20 years. Further, the gates operate with a lot of play; a little miss-adjustment in
the diagonals is tolerable.

The quoin and miter posts are creosoted wood timbers. Wood is softer than a steel post, but
it tolerates the loose fitting gates and allows for a loose seal without damaging embedded
parts. Damaged members do not immediately fail, they just leak a little more.

Therefore, we expect attention will be paid to the diagonals during the anticipated HSS
inspection, (which is required in accordance with the Corps of Engineer's guidelines). If
there should be a problem identified with the diagonal strap, the cost of repair is small
compared to the cost of mobilizing for the inspection, if the repair can be performed while
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the gates are removed for inspection. Another potential problem area is the pintle region.
Cracking may be observed between the valve frame closest to the pintle and the quoin
framing. It is likely to be cost effective to complete many of the potential repairs during the
HSS inspection and subsequent dewatering of the lock chambers.

322 Gudgeon and Pintle

The design of the gudgeon linkages allows for more movement than is typical in current
miter gate designs. The gudgeon pin is not anchored rigidly. Movement up to 3 inches is
estimated based on observations during the site visit and previous inspection reports. The
gate tilts free of the wall when rotating from open to closed position. When the gates miter
in the middle, the leaves push each other back to seal at the abutments. Linkage design
varies in how this is accomplished at different miter gates in the Willamette lock chambers.
A common detail is shown in the photos below. There is a link between the ground anchor
and the link to the pin that prevents the rod from resisting compression. Others locations
make use of slotted rods, but, at gates #6 and #7, the tie is tension only.

' ' uoin clearance at Gudgeon
Gudgeon Anchor Linkage e 9

Photo 3-24 Gudgeon Linkage Gate 3

Only at gate #1 does the design detail in the figure below appear to show a fixed gudgeon pin
attachment. The drawing shows a rigid attachment and closely fitting pins. The photos
below show where field motion was observed in the linkage.
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GATE 1
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Figure 3-6 Gudgeon Anchorage at Gate 1, Mill Side

Field observation of movement at the gudgeon attachment of a half inch may be due to wear
and not due to intentional slotting seen at other gates. Gate #1 is taller than the other gates
and large movements could create greater problems.

The linkage designs allow for movement so that the gudgeon does not attempt to resist water
load except, perhaps, at gate #1. This approach has worked with wood quoin and miter
blocks for the relatively small gates. The long period of operation suggests the design is
adequate, appropriate, and safe.

The gate rides on a pintle ball and socket at the base. The design is robust compared to the
anchorage used for the earlier wood gates. The original pintle diameter was 4's inches, and
the current pintle diameter is 10 inches. The choice of materials is also good. When there is
a lot of play in the miter gate, the risk is that the pintle may be overloaded. The pintle design
appears to be adequate.

323 Operating Mechanism

3231 Anchorage

The operating cylinder design assumes rigid anchorage points. The cylinders are anchored to
steel plates, which spread out the anchored load to the rock abutment.
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Based upon the site visit observation, some movement occurs somewhere in the linkage that
was not intended at most gates. This movement occurs at loose abutments, noted at gate #2
where the Corps’ side has recently been modified to reduce movement, and is also
observable on the mill side. The photos below show that relative movement occurs between
the block to which the plate is bolted and the adjacent block, and also between the plate and
the block. At other gates, relative motion in the operator was also noted.

* TN : F
o @l &

motion between plate and concrete

Photo 3-25 Motion Observed between Open and Closed Position, Gate 2

At gate #1, there is relative sliding between the anchor bolts and the anchor plate. At
gate #5, the anchorage is very rigid and relative motion occurs at the pin connection.
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3232 Operation

During operation, the position of the gate is not completely controlled by the operator. The
gate may continue to move as a result of inertia even though the operator has stopped. Or,
the valve is open, but the gate cannot move any further because of a physical stop. There are
several causes, as described below:

o The gates are loosely constrained at the gudgeon. The linkages are slotted and/ or
articulating. This was an approach used historically to solve the engineering dilemma
of having the miter gate supported on a hinge while rotating, but off the hinge when
holding water. The historical solution works for small gates such as these and
infrequent operation. It would not be used in larger gates or gates that are operated
more frequently. Although the design solves the hinge problem, at some point in the
closing cycle the gate will move freely and then be suddenly restrained by a gudgeon
linkage or by the operating cylinder in what is experienced as a sudden impact at a
linkage (i.e., banging). This is a dynamic loading not typically included in any design
considerations. It contributes to the wear observed at connections and anchorages. It
tends to soften the abutments/attachments, which further increases the looseness of
the constraints. The shock loading may cause premature failure in the hydraulic
system, which is experienced first as a seal or hose failure.
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e Another possible cause of overload is that, at closure, gates must be pushed together
to seat. The sag in the gate position is rectified when the operators push the miter
gate to closure. Some bouncing around occurs, which again is seen at the connections
as momentary overloads that tend to loosen one or more of the parts.

There are no working limit switches to control gate operation. At the end of the stroke, based
on visual signals, the control valve is closed. This procedure results in the system running at
maximum system pressure, where relief valves must open with every operation. The
situation is noted and explained for the benefit of future inspections. Repair is not
immediately necessary.

Some concern with loose connections was noted in the gate inspection in 1994 by the COE
(Periodic Inspection No. 1, Appendix C - D, Erickson & M. Hanson) where it is stated, . . .
the impact load from the operating arm will eventually loosen the anchor plate or anchor
bolts.”

A design to accommodate instantaneous overloads at the linkages might include
polyurethane inserts. Polyurethane sleeves are used on high performance automobile
suspension connections in order to minimize stresses from shock loads. This design change
is not essential, but the ongoing rough operation will continue to degrade linkage stiffness.
Use of polyurethane inserts may be a cost effective if it successfully minimizes linkage
degradation. However, for an infrequently operated system, which already has a long history
of operation, it may be adequate to simply repair anchorages when the movement becomes
excessive. The need for anchorage repairs would be based upon periodic inspections.

324 Filling/Emptying Valves

Filling and emptying valves are inset into each miter gate. A typical valve configuration is
shown in the figure below. Leakage in the hydraulic system is observed as erratic movement
during operation of the miter gate and lack of control of the valves. Since the lock filling
valves and the miter gate operator are on the same hydraulic line, leakage is more difficult to
isolate.

Some of the valves close when there is not enough hydraulic pressure to keep them open.
This indicates that the seals have failed at some of the cylinders. This is shown in the photos
below. The yellow flags indicate the position of the valve; up is open, down is closed. When
the hydraulic system is turned off, some valves close under their own weight, overcoming
cylinder seals. As seen in this photo, when the valves are opened to fill the lock, the valve
does not open if the cylinder seals are too badly damaged. If only one valve is affected, it
only delays lock emptying/filling. It is expected that additional valve operator seals will fail,
and seals will need to be replaced.
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When the valves lower under their own weight, it indicates that the operator seals failed, and
it is likely that the rubber J-seals around the valves have failed as well. The photos above
also show typical leakage around a closed valve. This is seen at most gates when the
downstream side is dewatered. The amount of leakage seen at the gates suggests that the J-
bulbs have failed. The volume of water leaking is small compared to the discharge capacity
of downstream valves, so the leakage alone is not a serious problem.

However, it is possible that the J-bulb clamps, shown in the valve configuration details in the
figure above, could become loose and interfere with valve operation. That situation could
make it difficult to fully close a valve, which would jeopardize lock operation. Therefore,
the seal condition on the valves is important.
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4.0 MECHANICAL & ELECTRICAL EVALUATION

This section presents the mechanical and electrical system evaluation of the lock and
identifies major capital improvements of these systems that are anticipated to be required
during the 20-year planning horizon.

4.1 Mechanical Operating Machinery

In general, the existing mechanical operating equipment is considered to be an appropriate
size for continued lock operation into the foreseeable future. Routine maintenance,
particularly replacement of the cylinder seals for the filling and emptying operators, is
required now and will be an ongoing requirement.

The cylinders operating the miter gates all appear to have tight seals. No leakage was
observed. The cylinders seem tight enough so that they may have caused the anchorages and
linkages to degrade.

The cylinders operating the filling and emptying valves appear to be in need of repair. The
seals have failed on some valves. Therefore, the seals are suspect for all of the valves. There
are screeching noises during operation of the filling and emptying valves. This noise appears
to be from the rising stem. A little lubrication would greatly reduce the noise, but the
lubrication and seal replacement is considered to be a routine maintenance issue.

The water seal around the filling and emptying valves is not very effective, but it is not
considered to be a crucial flaw.

There are bumping noises as the gates operate, caused by the sliding linkages hitting their
limits. Some of this is part of the original design, but smoother operation would occur with
working limit switches. This bumping limits the total number of cycles possible, as it
provides peak fatigue loads to the linkages. As mentioned earlier in this report and by other
inspections, impact loads will tend to degrade the linkages.

The reservoirs for the hydraulic power unit for the hydraulic cylinders are closer to the water
than considered environmentally acceptable. Some additional protection of the water is
appropriate. However, changing the type of fluid used to an environmentally friendly fluid
or constructing a spill containment structure at the hydraulic controls area is not considered
to be a large-scale capital cost.

4.2  Electrical System

4.2.1 Site Inspection

The electrical system, including power distribution, lighting, and control, was inspected, to
the extent possible, during a site visit on April 19, 2007.
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In 1996 the Willamette River flooded, damaging a large portion of the electrical distribution
system. Much of the wiring and some components were replaced as part of the flood damage

repair.

Photo 4-1 480V Panel Board Providing Power to Locks

A number of junction boxes were opened during the April 19, 2007 site observation, and
with the exception of a small accumulation of water in one box, the wiring was found to be in

very good condition.

Photo 4-2 Junction Box Contained Water When Opened
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The original analog control system for the Willamette Falls Locks had been upgraded to a
digital system. The date of this upgrade, extent, manufacturer, and model of the control
devices are unknown, due to a lack of documentation.

There is a 75kVA standby diesel-engine generator set, located in the Lockmaster’s Office.
The primary purpose of this generator is to provide power for operation of the gates and
lighting. This generator, and its automatic transfer switch, appears to be in good repair.

Photo 4-3 75kVA Diesel Engine Standby Generator
4.2.2 Evaluation and Noted Deficiencies
422.1 Electrical Drawings

The main deficiency identified is the lack of electrical system documentation. The electrical
drawings are old and are not up-to-date. There does not appear to be a one-line diagram of
the electrical distribution system. The control drawings do not appear to have been updated
to reflect the upgrade to digital controls. The area lighting around the site has been upgraded
in some areas, but this also does not appear to be reflected on the drawings. Without up-to-
date drawings, such things as maintenance and modifications are made much more difficult.

4222 Fuel Tank for Standby Generator

The standby generator has not operated in some time. It was reported that the fuel tank for
the standby generator had been removed and was not replaced. A diesel engine, such as the
one providing power for the standby generator, needs to be regularly exercised to keep it in
good working order. The ideal would be to run the engine weekly or, at a minimum,
monthly. Each exercise cycle should be long enough to permit the engine to reach operating
temperature.
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4223 Limit Switches

It was noted that several of the limit switches, installed on or near the miter gates, are not
operational. In some cases, the operating levers are not functioning and, in other cases, the
devices used to operate the switches are missing or not aligned. With a lack of up-to-date
drawings, it is not known if the original function of these switches is still necessary. Since
the miter gates are operating as intended, the absence of these switches appears to make little,
if any, difference, except as noted in the mechanical operation portions of the report such as
Sections 3.2.3.2 and 4.1.

Photo 4-4 Limit Switch Not Making Contact
422.4 Lighting

Because the locks are generally in operation only during the summer months (when the days
are longer) and then only during the daytime, the lighting system was examined only briefly.
Should the months and hours of operation change, where the lighting system would play a
greater role, then it could be evaluated in detail and modified to provide more efficient and
higher quality lighting than was available at the time of earlier lock modifications.

423 Power and Electrical System Recommendations
423.1 Replacement of Digital Control System

Components of the electrical system may be or may become obsolete. Most components,
such as motor starters and switches, can be replaced “in kind” with a product of another
manufacturer even if the original manufacturer no longer supports or manufactures these
components. The prominent exception is the digital control system. A digital control system
unit of one manufacturer normally cannot be used as a replacement of a similar unit of
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another manufacturer. If the original manufacturer no longer supports the model in use and
spare parts are not available, the system usually requires replacement. Due to the rapid
advance in technology governing digital controls, systems are normally only supported for 20
years or less. Based upon the available information, the existing digital controls are
estimated to be approximately 10 years old. It would, therefore, be prudent to anticipate
replacing the existing digital controls within the next 10 years or so, assuring its performance
for the 20-year period of this study.

Photo 4-5 Existing Control Panel
4232 Fuel Tank for Standby Generator

The primary purpose of the standby generator is to provide power to the locks during power
outages. At the present time, this generator apparently is not available for emergency use,
due to the removal of the fuel tank. If this is the case, the fuel tank should be replaced. Once
the generator is operational, a schedule of regular preventive maintenance and generator
exercising should be established. Not only will the maintenance and exercising assure the
operator of a dependable source of standby power during an outage, but it will significantly
increase the useful life of the standby generator unit.

A fuel tank replacement can be procured from a local source, including installation and
commissioning. The cost of this would be a function of the size of fuel tank required.
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4233 Diesel Engine for Standby Generator

The condition of the diesel engine, used to drive the standby generator, is unknown. Long
periods of inoperation can be damaging to the internal parts. Conditions such as rust,
sludging of the oil, and clogging of injectors can occur. If it has not been operated since the
major flood in 1996, damage could be extensive. Inspection of the diesel engine by a person
experienced with such equipment is recommended.

4234 Improvement of Electrical System Documentation

It is strongly suggested that a complete set of electrical drawings be prepared, showing the
system in its present state. This effort will aid in the maintenance of the system, and will
greatly assist anyone assessing the present condition for addition or modification.

4.2.3.5 Testing and Correction of Grounding System

It was reported that there may be a problem with the grounding of the electrical system. The
most common cause for such problems is corrosion. Repair or replacement of the grounding
electrode system is fairly simple to achieve during normal maintenance. Maintenance
electricians can measure the ground resistance at various points and provide the components
necessary to correct any areas with inadequate grounding. Due to the safety provided
through proper grounding, the testing and correcting of the grounding system should be given
a high priority. This testing and correction is considered to be part of routine maintenance,
not large-scale capital improvements.
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5.0 OPINIONS OF PROBABLE COSTS

5.1  Opinions of Probable Costs for Structural/Mechanical Large Scale Capital Costs

5.1.1 Replacement of Missing Stones in the Ashlar Masonry Lock Walls

A range of alternatives were investigated for replacement of the missing stones in the ashlar
masonry, from materials that are historically accurate for the original construction to modern
materials and placement methods. The replacement alternatives which used cementitious
materials (concrete and shotcrete), were evaluated with and without color added and with and
without textured surfaces. For all alternatives, the largest contribution to the cost was the
equipment necessary to access the work locations, i.e. scaffolding, personnel lifts, and cranes.
Providing, coloring, and texturing the cementitious materials contribute very little cost to the
total replacement program. Quarrying the natural stones is more expensive, but it is still a
minor contributor to the overall cost of the replacement program.

Our opinions of probable costs for the various stone replacement alternatives, in 2007
dollars, are shown in the table below. These costs are approximate totals for replacement of
all currently missing stones in the existing lock walls.

Alternative Mobilization | Material Equipment Labor Total
Shotcrete $10,000 $1,000 or less | $3,000 $13,000 $27,000
Concrete $10,000 $1,000 or less | $3,000 $13,000 $27,000
Quarried Stone | $10,000 $6,000 $6,000 $15,000 $37,000
There is a local stone mason, Pete Wilson, whose work can be secen at

www.petewilsonstoneworks.com. This website also has contact information.

As discussed in Section 2.5.3, replacement of the lock wall masonry in a way that replicates
the construction methods used historically would be cost prohibitive, as it would require
removal and reconstruction of large portions of the existing wall. Historically, the stones
were held in place by inter-stone contact forces. The quarried stone alternative shown above
assumes that the replacement stone will be grouted into place, which should provide a
slightly different but similar appearance.
5.12 Replacement of Lock Wall Timber Lining and Framing

Material quantity calculations and production rates were estimated for the replacement of
lock wall lining and timber support framing for each lock chamber wall. The production
rates included both labor and the equipment necessary to support the crews. Estimates of the
production rates and duration of the repair were based on a desire to minimize the time the
lock was out of service to the extent practical. A work schedule of (6) 12-hour days per
week for the framing and lining replacement crews was assumed. This is a common work
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schedule for tasks that must fit in a short construction window and is a good balance of
increased crew output versus increased hourly cost. The opinions of probable cost for the
two different types of replacements are tabulated below, in 2007 dollars, for replacement of
timber elements at the lock wall faces of one lock chamber.

Alternative Mobilization | Material Equipment Labor Total
Lining only $24,000 $52,000 $102,000 $73,000 $251,000
Lining and $24,000 $144,000 $212,000 $151,000 $531,000
Framing

It is likely that the wall lining in two chambers and the framing and lining in one chamber
will need to be replaced within the planning horizon. For economic modeling of the present
value of the repair costs, we suggest the following replacement schedule:

Year Replacement

2012 Wall Lining

2017 Wall Framing and Lining
2022 Wall Lining

The dates and extent of replacement are rough estimates but could be refined if additional
wall evaluation is completed, as recommended in Section 6. In 2007 dollars, the total cost
of this timber replacement work is estimated to be approximately $1 million.

5.1.3 Miter Gates and Operating Machinery

The estimated probable costs, in 2007 dollars, are shown below for the large-scale capital
requirements at the miter gates, valves, and associated operating machinery anticipated over
the 20-year planning horizon:
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Item # | Description No. Req'd Estimated Cost | Total for
per Unit 20-Year Period
Optional
1 Add polyurethane $20,000, engineering
sleeves to all
linkages at all miter
gates
1 $70,000, construction
Total for Optional Item $90,000
Required
2 Repair 4 $70,000 $ 280,000
linkages/anchorages
3 Repair F/E valve 8 $15,000 $ 120,000
(1) operator
4 Refurbish gates 3 gates $480,000/gate $1,440,000
(#1, #3, and #7) 7 dewatered $350,000/dewater $ 700,000
Total for Required Items $2,540,000

The following notes provide further information and assumptions for the items listed in the
table of estimated miter gate and operating machinery costs shown above:

e [tem #I is listed and estimated as an optional solution to the banging, which has
accompanied operation of the lock miter gates in the past. Where frequency of gate
operation is moderate to low, the banging may be acceptable. Inspection of
anchorage and linkages is required if the banging is not eliminated, but
anchorage/linkage replacement rates may be tolerable. Item #1 is optional but, if
done, it may reduce future linkage/anchorage issues and the cost of Item #2.

e Item #2 is an approximate estimate of the frequency and cost of anchorage
replacement.

e Jtem # 3 assumes that the filling and emptying valve operators are replaced in a
dewatered lock, without removing the gate. As valves become inoperable, system
performance (the length of time required to fill/empty a lock increases and the
turbulence experienced by boats in the lock increases as fewer filling/emptying valves
are used) declines. Excessive turbulence could lead to safety problems. Therefore,
repair of fill/empty valve operators that are not working is required for continued,
safe operation of the locks.
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e Item #4 recognizes that periodic miter gate refurbishment has been required, and
ongoing refurbishment will be required in the future. Most gates have been
refurbished within the last 15 years. It is not known when gate #33 was last
refurbished, so an approximate gate refurbishment cost has been estimated for
gate #3. Gate #3 is easily dewatered as it is protected by nearby locks.
Refurbishment of the gate #3 includes:

e Replacement of the J-seals on the fill/lempty valves and on the bottom of the miter
gate

e Replacement of the gudgeon pin and bushings
e Replacement of the pintles, collars and heel bushings
e Repairs of miscellaneous barge-damaged surfaces

e The timber quoin and miter posts might also need replacement at gate #3. The timber
facing on the miter gates appears to have been replaced as part of routine maintenance
and looks new. So, it may not need to be replaced during the periodic refurbishment.
It can be done without removing the gate, and would be a relatively small additional
cost if required. Timber facing could be replaced with recycled plastic lumber if
desired, depending on environmental and historic considerations.

e C(leaning and repainting the steel gate surfaces

The cost of periodic refurbishment depends upon the amount of repair required and the time
between overhauls.

USACE Engineering Regulation ER 1110-2-8157, Engineering and Design - Responsibility
for Hydraulic Steel Structures (HSS), requires HSS inspection every 25 years. It is cost
effective to time major rehabilitation of the miter gates to coincide with the HSS inspections
of these gates. Because of the long history of operation in this location and the low head, a
30-year cycle of inspection and refurbishment may be acceptable. Also, the coating life may
be greater than 25 years based upon EM 1110-2-3401, Engineering and Design-Thermal
Spraying: New Construction and Maintenance, Table 4-1. If the refurbishment work is
completed on a 30-year cycle, then gates #1 and #7 should also be refurbished in the next 20
years, in addition to gate #3 that was discussed above.

Gates #1 and #7, at the ends of the locks, are more difficult to dewater because there is no
upstream or downstream bulkhead or closure gate. Therefore, the cost of renovation would
include the cost of cofferdams at each end. Installation of the cofferdam, bypass pumping,
and removal is estimated at $350,000 for each end, totaling $700,000 in 2007 dollars, in
addition to the cost of gate refurbishment.
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Finally, if some of the miter gate repairs are completed during the upcoming, required HSS
inspections (anticipated to occur in 2007 or 2008), then the miter gate rehabilitation costs
anticipated in the next 20 years may be reduced somewhat from the gate refurbishment cost
shown in the table above.

5.2 Opinions of Probable Costs for Electrical/Power Large Scale Capital Costs
5.2.1 Replacement of Existing Digital Controls with New PLC Components

In preparing the cost of replacing the existing digital controls with new PLC components, a
number of assumptions were made. These assumptions are based upon observation of the
lock operation and limited existing drawings. Assumptions made were:

e FEach gate consists of two leaves. Open — Close for each leaf.

e The slide gates on each leaf are operated in tandem. Raise — Lower for slide gates.
(Operate together per leaf.)

e On — Off for hydraulic power unit.
e Status lights for gates.

Each gate has a total of 6 inputs and 12 outputs.

There are three control stations; each control station will have a PLC. Station 1 controls
Gates #1, #2, and #3. Station 2 controls Gates #4 and #5, and Station 3 controls Gates #6 and
#7.

Each control station controls traffic lights, Red — Green for upstream and downstream traffic.
Two inputs and four outputs per station.

PLC for control station 1 (worse case) requires 20 inputs and 40 outputs. Add to this a
contingency of 20 percent to allow for unknown control functions requires a total of 24
inputs and 48 outputs.

Based upon Allen-Bradley MicroLogix PLC, requires 2-16 point inputs and 3-16 point
outputs.
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Per North Coast Electric, budgetary prices for this PLC are:

1 — MicroLogix Processor $252.00

1 — MicroLogix Base $553.00

2 — 16 point Input Module $291.00 ea $582.00

3 — 16 point Output Module $413.00 ea $1,239.00

1 — Right End Cap/Terminator $34.00

1 — EEPROM Memory Back-Up $128.00
Total estimated cost $2,788.00

To purchase all three units would be approximately $8,364.00.

It is also assumed that these PLC units can be installed as direct replacements for the existing
digital controls, requiring only moving the wiring from one device and reinstalling it on the
other. If this is possible (lack of documentation prevents verification of this), the installation
time and cost would be minimal. Estimate 1 day per unit at $150.00 per hour, for a labor cost
of $1,200.00 per PLC.

The total estimated cost, based upon the above assumptions, is approximately $12,000, based
upon 2007 dollars.

522 New Standby Generator Fuel Tank and Replacement or Refurbishment
of Standby Generator Diesel Engine

A 75 kVA standby diesel engine driven generator has been provided to permit backup
operation of the locks, during a power outage or similar event. It was reported that the fuel
tank has been removed and has not been replaced. As a result of inoperation, the diesel
engine for the generator may also need refurbishment or replacement. The cost of
refurbishing or replacing the standby generator, replacing the fuel tank, and maintaining the
standby generator should be evaluated relative to the anticipated infrequent need for a
standby generator. It may be determined that these costs shown in Sections 5.2.2.3 and
5.2.2.4 are optional, not required, large-scale capital costs.

5.2.2.1 Size of New Fuel Tank

According to Cummins, a diesel engine of this type will burn 0.07 gallons of fuel per hour
per standby rated kVA. That equates to 5.25 gallons per hour at full load.

This is not a legally required standby generator, so there is no specified minimum operating
time. During a power outage, the only use of this generator will be to permit traffic to exit or
allow urgent traffic to pass through the locks. Either way, the generator will not be operated
at full load and will not operate for an extended period of time, so fuel storage may be
minimal.

ANIGA

Willamette Falls Locks Engineering Study ENGINEERS ING.
Final Submittal Page 5-6



This generator should be exercised on a regular basis, once a month at a minimum to keep it
in good working order. Each exercise period should be a minimum of 30 minutes, and a
nominal load should be placed on the generator, so 2 or 3 gallons per month can be expected
to be used for exercising the unit. As fuel can be stored for 1'% to 2 years without degrading,
it is advisable to allow for about 48 gallons per 2-year period for exercising.

It is more economical to purchase a standard size fuel tank than to have a custom tank
manufactured. As such, a standard size tank of approximately 75 gallons would allow for
both exercising and reserve supply for standby operation of the unit.

5.2.2.2 Installation of New Fuel Tank

An above ground storage tank would be the least costly to install. This type of tank,
manufactured with double wall construction and meeting environmental requirements, needs
only a concrete slab for installation. Code required alarms and fuel connections would be the
only other consideration.

Fuel tank installation, not including the concrete pad, should take approximately two days or
less.

5223 Estimated Cost of New Fuel Tank

Assuming a 75-gallon fuel tank, ready to install and meeting all codes and regulations, the
probable cost would be between $4,000 and $5,000, and the probable cost of installation
would be approximately $5,000, for a total estimated installed cost of approximately $9,000
to $10,000 in 2007 dollars.

5224 Estimated Cost of Standby Generator

The cost of refurbishment of the diesel engine for the standby generator cannot be
determined without additional evaluation. The cost of a potential overhaul of the diesel
engine should be weighed against the cost of a new standby generator unit. A new 75 kW
generator set is estimated to cost approximately $40,000 in 2007 dollars, including labor and
materials. This cost is in addition to the fuel tank cost, shown in Section 5.2.2.3.

5.23 Electrical and Power System Documentation
To produce a complete, up-to-date set of electrical drawings would require the following:

e A review of all available electrical drawings. As mentioned above, the existing
drawings reviewed during the site visit do not currently match the existing conditions
but would constitute a starting place. This effort would require an estimated 2 days of
work.
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A detailed field inspection, where the wiring would be checked against existing
drawings and all exceptions noted. This effort would require an estimated 2 days of
work.

e A complete survey of the digital control system with all inputs and outputs identified
and documented. If available, the program for the digital control system would be
copied and documented as a part of the drawings for future reference. This effort
would require more time due to lack of documentation. Much of the wiring is not as
straightforward as the remaining control system, and an estimated 5 days of work
would be required.

e [t is anticipated that lighting system documentation would not be produced unless it
was determined to be beneficial.

e New drawings, utilizing CADD, would be produced. These drawings would be
checked against the notes, existing drawings, and system operation for accuracy and
completeness. The effort required for this portion of the work depends upon the
agreed upon scope. To prepare a one-line diagram, wiring drawings and schematics
of the motor controls would require an estimated 3 drawings. An additional 2
drawings would be required for the existing control panels, and an estimated 3
drawings would be required for the digital control system. One additional drawing
for details and general notes brings the total to 9 drawings. It is estimated that
approximately 6 workweeks would be required to produce this CADD drawing set.

e For the operation and maintenance of the standby generator, instructions could be
produced with an estimated 20 hours of effort.

An electrical system drawing set and standby generator instructions would take an estimated
total of 8 to 9 workweeks, including field and office time, for a total cost of approximately
$52,000 in 2007 dollars.

5.3  Opinions of Probable Costs for Flood Recovery Large Scale Capital Costs

As noted in Section 2.7, it is unlikely that a damaging flood will occur within the study
planning horizon, from 2007 to 2027. The upgraded electrical equipment is anticipated to
survive an overtopping flood. The clean up effort would require removal of some quantity of
silt, and this removal is estimated to cost approximately $50,000 in 2007 dollars, assuming
excavation, removal, and disposal of up to 500 cubic yards of material. The largest portion
of this cost is for mobilization of a barge capable of vacuum dredging or clamshell
excavation.
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6.0

RECOMMENDATIONS AND SUMMARY

6.1

Recommendations for Additional Evaluation

As discussed in Section 2.4, while this study included a substantial review and observation
effort, it also had significant limitations and additional evaluation is recommended. The
results of this evaluation may affect the assessment of large-scale capital costs, as
documented in this engineering study. Recommendations for additional evaluation include
the following items:

1.

A program of subsidence monitoring on the landside lock walls is recommended to be
undertaken or continued. We observed a number of survey points adjacent to the land
side walls and a survey marker on the lower riverside wall. While it is standard
operating procedure to monitor movement of the lock features, we recommend
expanding the monitored region to include the areas of soil backfill adjacent to the
lock wall.

A full record search to determine the age of the timber elements of the lock walls is
recommended. We anticipate that the wall lining and timber wall framing have been
replaced, possibly many times, in the past. We recommend recovering and analyzing
the records of these replacements, determining the average time between major
deterioration or loss of timber members, and the cost of replacement. We anticipate
that the timber lining has been replaced more frequently than the timber framing; we
also anticipate that the timber in the lower chambers have been replaced more often
than the timber in the upper chambers.

A thorough condition assessment of the wall lining and timber framing is
recommended, in order to evaluate the remaining life and time to replacement. This
evaluation should include determination of likely areas of concentrated deterioration,
testing for member section loss and connector deterioration, loss of fasteners, and
correlation of the field work test results with the results of the record search of the
member replacement history.

A hydraulic steel structure inspection is recommended and is also believed to be
required based on Corps guidelines. During this inspection, the timber lining on the
downstream face of the miter gates will need to be removed. At this time, it will be
important to determine whether there is any significant cracking of the miter gate
members and to examine the diagonals and welds in particular. Any deficiencies
identified, if any, that need to be performed before the locks can be dewatered will
need to be repaired. It is recommended that required repairs be completed while the
gates are removed for inspection. This approach will minimize contractor
mobilization and gate removal costs. After repairs are completed, dewatering of at
least one lock chamber will be required in order to repair or replace some of the lock
piping that currently crosses a lock chamber floor. While the lock is dewatered,
observation of the lock wall faces, pintles, and sills in dewatered lock is
recommended. Observation of other dewatered lock chambers would also be useful.
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5. Anchorages and linkages are temporarily overstressed by the miter gate bumping that
occurs, but they do not appear to be in immediate danger of failure. Additional
evaluation, through regular periodic inspections of the Willamette Falls Locks, is
recommended in order to prevent failure. On the order of every 500 lockages or
every 2 years, whichever comes first, performance of a periodic inspection is
recommended, including a report documenting the status of structures or equipment
that is currently being monitored and any new items of concern that are identified.

6. Inspection of the standby generator diesel engine is recommended to determine
whether refurbishment (and the extent of repairs) or replacement may be required if it
is determined that it is desirable to continue to own, operate, and maintain a standby
generator for emergency operation of the Willamette Falls Locks.

6.2 Site Visit Observations

Overall, based on a review of applicable engineering and inspection reports and a site visit on
April 19, 2007 that included observation of the operation of all lock miter gates, the
Willamette Falls Locks were found to be in significantly better condition than would be
expected for locks opened in 1873. The locks have been periodically inspected and
maintained by the U.S. Army Corps of Engineers. The reduction in lock usage and the
conditions of operation also serve to extend the design life of the critical lock structures.

The lock miter gates are one of the most critical elements of lock operation and lock integrity
and also require the highest level of capital investment. No record of refurbishment was
found for lock miter gate #3. If this gate has not been refurbished since it was installed in
1968, then its condition is of significant concern. A Hydraulic Steel Structure (HSS)
inspection of all of the lock miter gates is recommended before the 2008 summer season.
While each miter gate is removed for HSS inspection, evaluation and repair of each of the
miter gate leaves is recommended, including gate #3. Based on this evaluation, the general
condition of gate #3 and urgency of refurbishment of this gate can be determined more
accurately. If gate repairs are budgeted and timed to be completed during the HSS inspection
and subsequent dewatering of lock chambers, it should reduce the long-term capital
investment costs by reducing the number of contractor mobilizations and the total amount of
dewatering required. During lock chamber dewatering, after the HSS inspections, miter gate
#3 pintles should also be examined, determining whether they have been replaced since they
were installed in 1968. If they have not been replaced since 1968, then pintle replacement is
likely to be required within the next 5 years.

However, there is some reason to believe that gate #3 may have been refurbished since 1968.
It had a timber miter post replaced in 1974, and the timber facing on gate #3 is in good
condition and does not appear to be the original timbers placed in 1968. The actual condition
of miter gate #3 steel members and supporting pintles is unknown.
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As discussed, more information is needed on the condition of gate #3. However, the other
six lock miter gates have all been refurbished within the last 15 years. Due to the relatively
recent and extensive refurbishment of these miter gates, it is anticipated that the majority of
the miter gate leaves are in relatively good condition with the exception of less critical items
such as the fill/lempty valve operators and seals. Routine maintenance of these and other
items will be required in order to keep the locks in good operating condition and minimize
escalation of this work into large-scale investments.

The rock and masonry lock walls appear to be in relatively good condition, considering the
age of the Willamette Falls Locks. Minor to moderate loss of materials, as found, is to be
expected over time, and there did not appear to be a systemic reason for material loss. The
timber lock wall lining and framing are in better condition than anticipated, given the age,
materials, and lock operating conditions. Most likely, a good maintenance program and
reduced usage of the locks have extended the design life.

6.3  Summary of Large Scale Capital Costs

The largest capital costs anticipated over the 20-year planning horizon for this study are for
miter gate refurbishment, miter gate linkage and anchorage repairs, and timber wall
lining/framing replacement. It is anticipated that the largest of these costs, which is the
refurbishment of gates #1 and #7, will be required towards the end of the 20-year timeframe
and that initial costs will be relatively moderate. In 2007 dollars, it is estimated that
approximately $560,000 will be required between 2007 and 2012 for large-scale capital
investments at Willamette Falls Locks, unless miter gate #3 refurbishment is determined to
be needed before 2012. If it is needed, then an additional amount of approximately
$480,000, in 2007 dollars, will be required.
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The following summarizes an estimate of large-scale capital costs, in 2007 dollars, that are
reasonably likely to be required between 2007 and 2027 at the Willamette Falls Locks:

Large Scale Capital Requirement Approximate Year | Opinion of Probable Cost

of Capital Cost 2007 Dollars
Documentation of Electrical/Power System 2008 or 2009 $ 50,000
Replacement of Standby Generator and 2008 or 2009 § 50,000
New Fuel Tank (Optional)
Repair 2 Fill/Empty Valve Operators 2011 $ 30,000
Repair 2 Gate Linkages/Anchorages 2012 $ 140,000
Replacement of a Portion of Lock Wall 2012 $ 250,000
Timber Lining
Replacement of Missing Lock Wall Stones 2012 § 40,000
Repair 2 Fill/Empty Valve Operators 2015 $ 30,000
Refurbish Gate #3 Unknown $ 480,000, if required
Replacement of a Portion of Lock Wall 2017 § 530,000
Timber Lining and Framing
Replacement of Digital Controls 2018 $ 12,000
Repair 2 Fill/Empty Valve Operators 2019 $ 30,000
Repair 2 Gate Linkages/Anchorages 2022 $ 140,000
Replacement of a Portion of Lock Wall 2022 $ 250,000
Timber Lining
Repair 2 Fill/Empty Valve Operators 2023 $ 30,000
Refurbish Gate #1 and Gate #7 2023 $ 1,660,000
Possible Flood Recovery Cost Unknown $ 50,000

$ 3,772,000 Total

The probable large scale capital costs, shown above, do not include the cost of recommended
additional evaluation work described in Section 6.1, and they do not include the cost to repair
or replace other items or deficiencies that may be identified as a result of the additional
evaluations. In addition, the above costs assume only limited repair and replacement of miter
gates, operating machinery, and timber members. It is possible that a greater extent of repair
and/or replacement work may be required.
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As a historic water resources structure opened in 1873, Willamette Falls Locks is on the
National Register of Historic Places and is designated as a State Historic Civil Engineering
Landmark by the American Society of Civil Engineers. At the same time, the locks are
operating structures which must meet applicable operation, safety, and environmental
requirements. The locks have been adapted, as needed, in order to continue operation. This
work has included replacement of the original timber miter gates with steel miter gates,
replacement of the original manual operation of the gates with hydraulic operating
machinery, and replacement of the analog electrical system with digital controls.

When developing concepts and major capital costs for Willamette Falls Locks, various
considerations must be balanced, including the use of historically appropriate materials,
environmental issues, and costs for different materials and construction methods. When a
capital improvement is located where it is highly visible to the public, historic preservation
considerations are of particular concern. The opinions of probable costs, shown on the
previous page, are based on large scale capital improvements that retain the essential historic
character of the Willamette Falls Locks.
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Appendix A

Quantity Calculations and Other Supporting Materials
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k JobNo__ 07-015
ENGINEERS INCGC.
Clicnt/Cor USACE - Willamette Falls Lock
Phase/Sub Summary
Design Te Quantity Take Off
Made By CKW Date 5/10/2007 Checked By Date
Replacing the missing stones (2' x 2' % 2'): Say 20 stones
Method 1: Shotcrete
Item Labor Hrs  Labor Cost | Quantity Labor Equipment Material Total
# of hrs $/hr #ofunit  uintmeas |Cest per SF Cost rentperday #ofday | unitprice  cost
Gunite 59 CY 75.00 444 .4 444.4
Color and Texture Finish Coat 2-3"thick 80.0 SF 2.00 180.0 160.0
1 Foreman 24 25 600.0
2 Operetor 24 21 1008.0
2 Labor 24 20 960.0
Crane Cost 1500 3 4500.0
Concrete pump, truck, shotgun 1000 3 3000.0
Form Work (Plywood) 1000 3 3000.0
16406.9
Meathod 2: Cast-in-place concrete using multi-use flexible form liners
em Labor Hrs  Labor Cost | Quantity Labor Equipment Material Total
#ofhrs $thr #ofunit  uint meas | Cost par SF Cost rantperday #oftday | unitprice  cost
Cast in Place Concreta (ready-mixad) 5.9 cy 63.00 3733 373.3
Color and Texture Finish Coat 2-3"thick 80.0 SF 2.00 160.0 160.0
1 Foreman 24 25 €800.0
2 Operatar 24 21 1008.0
2 Labor 24 20 9§0.0
Crane with Dasket 1500 3 4500.0
Caoncrete pump, truck 1000 3 3000.0
muliruse form liners with mortar 1000 3 3000.0
16321.6
Method 3: Replacing quarrted stone with or without mortar
Item Labor Hrs Labor Cost | Quantity Lahor Equipment Material Total
% ot hrs S/hr #ofunit  vint meas | Cost per SF Cost rentperday #ofday | unitprice  cost
quarried stonas 14.3 ton 300.00 44444 4444 4
grout 20.0 5.0 100 100.0]
mortar 80.0 B0O
1 Foreman 40 25 1000.0
2 Operator 40 21 1680.0
2 Labor 40 20 1600.0
Crane with basket 1500 5 750G.0
Hydraul: Jack, anchor rod 1000 5 5000.0

25685.3



Timber lining replacing

Method 1: Replacing the missing 3 x 12" lining

Item LaborHrs Labor Cost | Quantity Labor Equipment Material Total
#ofhrs $hr #ofunit  vint meas | Cost per SF Cost rent per day  # of day | unitprica  cost

3" x 12" Iining 1260.0 BF 0.30 378.0 378.0
1 Foreman 40 25 1000.0

2 Operator 40 21 1680.0

2 Labor 40 20 1600.0

Crane with basket 1500 5 7500.0
MisC. equipment 300 5 1500.0
16389.6

Missing Wall Lining
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JTob Number 07-615
i - i Volume/Sheet No. of
ENGINEERS INC.
Client/Contract USACE - Willametie Falls Lock
Phase/Subject Typical Wall Section
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By Date Page No.
Typical Wall Section
Post Height 26 Length 216 fi
Exira Post Height 6.5 Leneth 24 f
Norninal Dimensions

Description dl d2 Length Number Volume
Decking 3in 12 in 7251t 210 4568 BF
Transverse Struct 12in 12 in 544 fi 114 7466 BE
Longitudinal Siruct 8 in I2in 10.00 fi 109 8737 BF
Blocking Jin 12 in 1.50 f 44 198 BF
Post 12in 12in 26.00 fi 22 6865 BF
Extra Post Bin 12in 6.50 fi 6 302 BF
Wall Lining 3io 12in 10.00 ft 546 16382 BF

Wixkbook Timber Walls QTO.als
Warksheet Typical

501872007
E47 aM



‘ = S Y JobNo  07-015
ENGINEERS INC.
Client/Contract USACE - Willamette Falls Lock
Phase/Subject Lock Chamber No. 1
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By Date
Task:
Calculate the quantities for lock chamber 1
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side (Left Wall)
Post Height 32.39 Length 21032 ft
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12in 7.25 ft 210 4574 BF
Transverse Struct 1Zin 12in 5.44 ft 143 9313 BF
Longitudinal Struct 8in 12in 10.00 ft 136 16900 BF
Blocking 3in 12in 1.50 fe 44 198 BF
Post 12in 12in 32.39 ft 22 8563 BF
Extra Post 8in 12in 6.50 ft 6 302 BF
Wall Lining 3 in 12in 10.00 ft 681 20437 BF
Summary
Wall Lining 20437 BF
Framing 33850 BF
River Side (Right Wall)
Post Height 32.39 Length 21032 ft
Extra Post Height 6.5 Length 24 fi
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12in 7251t 210 4574 BF
Transverse Struct 1Zin 12in 544 1t 143 9313 BF
Longttudinal Struct 8in 12in 10.00 ft 136 10900 BF
Blocking 3in 12in 1.50 1t 44 198 BF
Post 12 in 12in 323914t 22 8563 BF
Extra Post 8in 12in 6.50 ft 6 302 BF
‘Wall Lining 3in 12in 10.00 ft 681 20437 BF
Summary
Wall Lining 20437 BF
Framing 33830 BF

‘Workbock' Timber Walls QT{h.xis
Worksheet: Clumber 1

5/18/2007
2.47 AM



_ W« ) JobNo 07015
ENGINEERS INC.
Client/Contract USACE - Willamette Falls Lock
Phase/Subject Lock Chamber No. 2
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By Date
Task:
Calculate the quantities for lock chamber 2
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side (Left Wall)
Post Height 26 Length 210.03 fi
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12in 7.25ft 210 4568 BF
Transverse Struct 12 in 12 in 5.44 ft 114 7466 BF
Longitudinal Struct 8in 12 in 10.00 ft 109 8737 BF
Blocking 3in 12 in 1.50 ft 44 198 BF
Post 12 in 12in 26.00 ft 22 6865 BF
Extra Post 8in 12 in 6.50 ft 6 302 BF
Wall Lining 3in 12 in 10.00 ft 546 16382 BF
Summary
Wall Lining 16382 BF
Framing 28136 BF
River Side (Right Wall)
Post Height 26 Length 210.03 ft
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12 in 7.25 ft 210 4568 BF
Transverse Struct 12 in 12 in 544 ft 114 7466 BF
Longitudinal Struct 8in 12in 10.00 ft 109 8737 BF
Blocking lin 12 in 1.50 1t 44 198 BF
Post 12 in 12in 26.00 ft 22 6865 BF
Extra Post 8in 121in 6.50 ft 6 302 BF
Wall Lining 3in 12 in 10.00 ft 546 16382 BF
T Summary
Wall Lining 16382 BF
Framing 28136 BF

Workbook: Timber Walle QTC.xls
Worksheel Chamber 2

5/18/2007
8:47 AM



ENGINEERS INC.

Client/Contract USACE - Willamette Falls Lock
Phase/Subject Lock Chamber No. 3
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By
Task:
Calculate the guantities for lock chamber 3
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side {Left Wall)
Post Height 19 Length 209.69 ft
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Diescription d1 dz Length Number Volume
Decking 3in 12 in 7251t 210 4561 BF
Transverse Struct 12 in 12 in 5.44 ft 83 5447 BF
Longitudinal Struct 8in 12 in 10.00 ft 80 6375 BF
Blocking 3in 12 in 1.50 ft 44 198 BF
Post 12 in 12in 19.00 ft 22 5009 BF
Extra Post gin 12 in 6.50 ft 6 302 BF
Wall Lining 3in 12 in 10.00 ft 398 11952 BF
Summary
Wall Lining 11952 BF
Framing 21891 BF
River Side (Right Wall)
Post Height 19 Length 209.69 ft
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12 in 725 ft 210 4561 BF
Transverse Struct 12in 12in 5.44 fi 83 5447 BF
Longitudinal Struct 8in 12 in 10.00 ft 80 6375 BF
Blocking 3in 12 in 1.50 ft 44 198 BF
Post 12in 12 in 19.00 fi 22 5009 BF
Extra Post 8in 121in 6.50 ft 6 302 BF
Wall Lining 3 in 12 in 10.00 ft 398 11952 BF
Summary
Wall Lining 11952 BF
Framing 21891 BF

Waorkbook. Timber Walls QTO.xls
Worksheet: Chamber 3

5/18/2007
3:47 AM



7= JobNo 07-015
ENGINEERS INC.
Client/Contract USACE - Willamette Falls Lock
Phase/Subject Lock Chamber No. 4
Design Topic Quantity Take Off
Made By CEW Date  5/8/2007 Checked By Date
Task:
Calculate the quantities for lock chamber 4
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side (Left Wall}
Post Height 12.83 Length 209.96 ft
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12in 7.25 fi 210 4567 BF
Transverse Struct 12 in 12 in 5.44 ft 56 3683 BF
Longitudinal Struct 8in 12 in 10.00 ft 54 4310 BF
Blocking 3in 12 in 1.50 ft 44 198 BF
Post 12 in 12 in 12.83 ft 22 3387 BF
Extra Post 8in 12 in 6.50 ft 6 302 BF
Wall Lining 3 in 12 in 10.00 ft 269 8081 BF
Summary
Wall Lining 8081 BF
Framing 16446 BF
River Side (Right Wall}
Post Height 12.83 Length 209.96 fi
Extra Post Height 6.5 Length 24 ft
Nominal Dimensions
Description dl1 d2 Length Number Volume
Decking 3in 12 in 7.25 1t 210 4567 BF
Transverse Struct 12in 121in 5.44 ft 56 3683 BF
Longitudinal Struct 8in 12 in 10.00 ft 54 4310 BF
Blocking 3in 12 in 1.50 ft 44 198 BF
Post 12 in 12 in 12.83 fi 22 3387 BF
Extra Post 8in 12in 6.50 ft 6 302 BF
Wall Lining 3in 12 in 10.00 ft 269 8081 BF
Summary
Wall Lining 8081 BF
Framing 16446 BF
Workbook: Timber Walls QTC.xls 541842007
‘Warksheet: Chamber 4 5 247 AM
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ENGINEER

INC.

Client/Coniract USACE - Willamette Falls Lock
Phase/Subject Canal Basin
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By
Task:
Calculate the quantities for Canal Basin
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side {Left Wall)
Post Height 0 Length 0.00 ft
Extra Post Height 0 Length 0 ft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12 in 725 ft 0 0 BF
Transverse Struct 12 in 12 in 5.44 ft 0 0 BF
Longitudinal Struct 8in 12 in 10.00 ft 0 0BF
Blocking 3in 12 in 1.50 fi 0 0BF
Post 12 in 12 in 20.00 ft 0 0 BF
Extra Post 8in 12 in 6.50 ft 0 0 BF
Wall Lining 3in 12 in 10.00 ft 0 0 BF
B Summary
Wall Lining 0BF
Framing 0 BF
River Side (Right Wall)
Post Height 0 Length 0.00 ft
Extra Post Height 0 Length Oft
Nominal Dimensions
Description dl d2 Length Number Volume
Decking 3in 12in T.25 ft 0 0 BF
Transverse Struct 12 in 12in 5441t 0 0 BF
Longitudinal Struct 8in 12 in 10.00 ft 0 0 BF
Blocking 3in 12in 1.50 ft 0 0BF
Post 12 in 12in 26.00 ft 0 0BF
Extra Post 8in 12in 6.50 ft 0 0BF
Wall Lining 3in 12 in 10.00 ft 0 0 BF
Summary
Wall Lining 0 BF
Framing 0 BF

Workboak Timber Walls QT O xls
Worksheer: Canal Basin

5/18/2007
23:47 AM
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ENGINEERS INC.

Client/Contract USACE - Willamette Falls Lock
Phase/Subject Guard Lock
Design Topic Quantity Take Off
Made By CKW Date  5/8/2007 Checked By
Task:
Calculate the quantities for Guard Lock
Reference Drawings:
UWR-114-105/1 General Plan
UWR-114-110/1 Wall Lining
UWR-114-110/2 Wall Lining Detail
Calculations:
Land Side (Left Wall)
Post Height 0 Length 0.00 ft
Extra Post Height 0 Length O ft
Nominal Dimensions
Description dl dz2 Length Number Volume
Decking 3in 12 in 7.25 ft 0 0 BF
Transverse Struct 12 in 12in 5.44 fi 0 O BF
Longitudinal Struct §in 12in 10.00 ft 0 0 BF
Blocking 3in 12 in 1.50 fi 0 0 BF
Post 121in 12 in 26.00 ft 0 0BF
Extra Post 8in 12in 6.50 ft 0 0 BF
Wall Lining 3in 12in 10.00 ft 0 0 BF
o Summary
Wall Lining 0BF
Framing 0BF
River Side (Right Wall)
Post Height 0 Length 0.00 ft
Extra Post Height 0 Length 0ft
Nominal Dimensions
Description d1 d2 Length Number Volume
Decking 3in 12 in 7251t 0 0 BF
Transverse Struct 12 in 12 in 5.44 fi 0 0BF
Longitudinal Struct §in 12 in 10.00 ft 0 0BF
Blocking 3in 12 in 1.50 ft 0 0 BF
Post 12 in 12 in 26.00 ft 0 O BF
Extra Post 8in 12 in 6.50ft 0 O BF
Wall Lining 3in 12 in 10.00 ft 0 (O BF
Summary
Wall Lining 0BF
Framing 0 BF

Workbook: Timber Walls QTO.als
Worksheet. Guard Lock

5/18/2007
247 AM



ENGINEERS INC.

JobNo  07-015

Client/Contract USACE - Willamette Falls Lock
Phase/Subject Summary
Design Topic Quantity Take Off
Made By CEKW Date  5/8/2007 Checked By Date
Summary:
Land Side {Left Wall)
Total
Wall Lining 56853 BF
Framing 100322 BF
River Side (Right Wall)
Total
Wall Lining 56853 BF
Framing 100322 BF
Workbock: Timber Walls QTO.xls 5/18/2007
Waorksheet: Summary 8

8:47 AM



This is a scratch worksheet that takes items from the balance of the workbook and translates them into the supporting documentation for the probable cost estimate.

Framing, Treated Lumber
Means 06100 575 0210
For chambers with timber lining:
Chamber Lining (1) Framing (1)
1 40874 BF 67700 BF
2 32765 BF 56271 BF
3 23905 BF 43782 BF
4 16163 BF 32891 BF
Total 113706 BF 200644 BF
Average 28426 BF 50161 BF

Incl Q&P

) 1,530 |MBF

3 1.53 BF

Replacing the wall lining in the average chamber, river and land sides.

Item Description Unit Unit Price Qty ontingency  Total
1 Mob/Demob LS $ 20,000.00 1 20% $ 24,000
2 Lining Material BF $ 1.53 | 28,426 20% $ 52,191
3 Equipment DAY $ 1,800.00 47 20% $ 102,335
4 Labor HR 3 107.00 569 20% $ 72,999
$ 251,525

Replacing the wall framing and lining in the average chamber, river and land sides.

Item Description Unit Unit Price Qty  [Contingenc Total
1 Mob/Demob LS $ 20,000.00 1 20% $ 24,000
2 Material BF 3 1.53 | 78,587 20% $ 144,287
3 Equipment DAY $ 5,400.00 33 20% $ 212,186
4 Labor HR $  107.00 1179 20% $ 151,359
$ 531,832

IExcerpt from Price.xls, the workbook used lo estimate Opinion of Probable Cost for stone and lining replacement.

Method 1: Replacing the missing 3" x 12" lining
Item Labor Hrs Labor Costl Quantity Labor quip it Material Total
# of hrs $hr # of unit uintmeas |Costper SF  Cost |rentperday #ofday | unitprice cost
I'x 12"'Ii_ning 1260.0 BF 0.30 378.0 . 3780
"1 Foreman 40 25 1000.0
2 Operator 40 21 1680.0
2 Labor 40 20 1600.0
Crane with basket 1500 5 7500.0
Misc. equipment 300 5 1500.0
16389.6
Estimated production rate 50 BF/Crew Hr Calculated production rate 31.5 BF/Crew Hr

Projected duration of chamber wall relining based on production rate

569 hours
71 days @ 8 hrs/day

3.4 months @ 165 hrs/month

For replacing the framing and lining simultaneously there will be an efficiency of scale.
Use 3 crews and assume they are doing the work of 4.

Estimated production rate

67 BF/Crew Hr

Projected duration of chamber wall replacement based on production r:

Workbook: Timber Walls QTO.xls
Workshee: Perry

393 hours

33 days @ 12 hrs/day

5.5 weeks @ 6 days/week

1.4 months @ 4 weeks/month

47 days @ 12 hrs/day
8 weeks @ 6 days/week
2.0 months @ 4 weeks/month

1772007
1:31 PM



Records

All-time one-day precipitation records were set at many locations. Some of these included:

Locations Amount Records Old Record Year Set
(in) Began (in)

Corvallis 4.45 189 4.28 1965

North Bend 6.67 1931 5.60 1981

Portland 2.70 1939 2.48 1948

Redmond 2.38 1948 1.81 1969

Roseburg 4.35 1931 3.28 1965

Daily and monthly records were set at many sites as well. At Portland Airport, 3.86 inches
was recorded between 4 p.m. on the 18th and 4 p.m. on the 19th. This broke the November
24-hour total of 2.82 inches, which was set November 10-11, 1995. Doubtless when more

observations are received, many additional records will become apparent.

George Taylor
State Climatologist
Oregon Climate Service

Chris Hannan
Research Assistant
Oregon Climate Service



The Great Flood of 1996

by George H. Taylor, State Climatologist

A series of intense surges of subtropical moisture inundated western Oregon during the
period February 5-9. The combination of record-breaking rain, warm temperatures, and a
deep snowpack led to severe flooding throughout northern sections of the state. River flood
stages were comparable in magnitude to the December, 1964 flood, the largest in Oregon
since flood control reservoirs were built in the 1940's and 1950's.

The first precursor to the flooding was an unusually wet winter, causing soils to be saturated
and streams and reservoirs to be at high levels. Most of northwest Oregon received at least
125% of normal precipitation for the first four months of the Water Year (October - January).
Table 1 lists a few northwest Oregon stations' observed and normal seasonal precipitation for
October 1995 - January 1996:

Table 1. Observed and normal seasonal precipitation, October 1995-January 1996

Location Observed Normal Percent of
Normal
Laurel Mountains 108.66 59.10 184
Portland 27.46 19.50 141
Eugene 41.55 28.13 148
Govt. Camp 71.42 46.16 155

Fall and winter had had very little snowfall. By mid-January, the snow water average for
high-elevation sites (NRCS SNOTEL stations) in the Willamette drainage was only 29% of
average. Beginning in mid-January, however, unusually high amounts of snow fell in the
middle and high elevations of the Cascades and Coast Range (in many locations, several feet
per day were reported for many days). By January 31, the average snowpack for the
Willamette drainage had risen to 112% of average.

An intense cold spell during the week of the 29th resulted in very low temperatures in the
northern half of the state. Many Willamette Valley stations had lows in the teens for 4 or 5
consecutive days. A number of eastern Oregon locations had lows well below zero. A
moderate storm on February 3rd dropped rain on top of frozen soil and roads, causing a
major freezing rain episode throughout the Willamette Valley. Traffic was slowed or
completely halted in many locations. The hardest hit was the Portland area, where icy
conditions lasted for three days, and which also experienced wind chill factors of -20F or
lower.



Then on February 6th, a strong subtropical jet stream reached Oregon. This warm, very
humid air mass, which originated near the Equator in the western Pacific (near the Date
Line), brought record rainfall amounts to northern sections of the state. Although such
subtropical storms are by no means rare, it is unusual for them to persist with such intensity
for such a long period of time (3-4 days). Table 2 shows 4-day total precipitation for
northwestern Oregon locations, as well as the all-time 4-day records (some of them now
surpassed -- new records are in bold). The most spectacular total was at Laurel Mountain in
the Coast Range. The four-day total was 27.88 inches (8.20, 7.90, 7.05, and 4.73 for
February 6-9, respectively).

Table 2. Maximum 4-day precipitation totals for western Oregon locations

Site Name 4-Day Total Record Year
(in) (in)
Astoria 8.88 8.24 1975
Corvallis 8.10 7.84 1974
Eugene 9.14 10.30 1964
Government Camp 11.30 13.84 1964
Hillsboro 6.70 591 1974
Hood River 7.50 8.67 1964
Newport 9.81 10.17 1965
Oregon City 7.51 7.29 1964
Portland Airport 7.00 5.10 1994
Salem 8.18 8.69 1937

In addition to the wet conditions, temperatures were unusually mild. In the Willamette
Valley, daily minimum temperatures were higher than normal maximum values for early
February. Nighttime lows in the mid-50's were quite common. The freezing level quickly
moved upward, to 7,000 - 8,000 feet. Rain fell even at mountain pass level. The warm rain
and air temperatures quickly began to erode the snowpack. In addition to large amounts of
rain, high elevation sites saw significant reductions in snow water equivalent (SWE). Table
3 lists total precipitation and SWE for the period February 5-9 for NRCS SNOTEL stations
in Oregon (courtesy NRCS, Portland).



Table 3. Total precipitation and SWE loss, SNOTEL stations, February 5-9, 1996

Site Name Precipitation | SWE Loss Total River Basin Elevation
(in) (in) (in) (ft)
Blazed Alder 18.3 1.8 20.1 Willamette 3650
Daly Lake 10.1 6.1 16.2 Santiam 3360
Greenpoint 9.2 2.2 114 Hood 3200
Hogg Pass 9.7 5.1 14.8 Santiam 3500
Holland Meadows 3.9 6.9 10.8 Willamette 4900
Jump-Off-Joe 9.8 2.4 12.2 Santiam 3500
King Mountain 3.0 8.9 11.9 Umpqua 4000
Little Meadows 17.6 9.9 27.5 Santiam 4000
Marion Forks 111 12.2 23.3 Santiam 2600
Mckenzie 10.8 3.1 13.9 McKenzie 4800
Mt. Hood 11.3 3.4 14.7 Sandy 5400
New Crescent 24 3.4 5.8 Deschutes 4800
Ochoco Meadows 13 2.9 4.2 Crooked 5200
North Fork 12.1 8.5 20.6 Bull Run 3120
Peavine Ridge 10.6 55 16.1 Clackamas 3500
Quartz Peak 14 4.5 5.9 Klamath 5700
Red Hill 14.5 5.4 19.9 Hood 4400
Saddle Mountain 20.4 14.0 34.4 Tualatin 3250
Salt Creek Falls 10.2 3.0 13.2 Willamette 4000
Seine Creek 14.0 8.0 22.0 Tualatin 2000
Three Creeks 6.5 2.4 8.9 Deschutes 5650

Streams rose quickly on the 6th and 7th, reaching flood stage in many locations. At Vida on
the McKenzie River, the flow jumped from 4,000 cfs on the 5th to over 20,000 cfs on the 6th.
Major and minor tributaries throughout western Oregon jumped their banks. Gradually the
levels in the major tributaries and the main stem rivers increased as well. Several set all-time
flood stage records. Table 4 is a summary of 1996 crests, as well as all-time records, for
rivers throughout northern Oregon; new record levels are in bold (courtesy Oregon chapter of
American Meteorological Society).




Table 4. Summary of flood crests for Oregon rivers and streams

River Site Flood Stage | 1996 Crest | All-Time Record | Year
(ft) (ft) (in)

WESTERN OREGON

Columbia at VVancouver 16.0 27.2 31.0 1948
Willamette at Portland 18.0 28.6 33.0 1894
Willamette at Salem 28.0 35.1 47.0 1891
Willamette at Corvallis 20.0 235 324 1891
Sandy near Sandy - 22.6 22.3 1964
Clackamas at Estacada 10.0 17.4 18.4 1964
Johnson Cr. at Sycamore 11.0 13.8 147 1964
Tualatin at Farmington 32.0 37.2 37.0 1933
Molalla at Canby 13.0 14.6 16.8 1964
Pudding at Aurora 22.0 30.5 30.0 1923
S. Yamhill at Whiteson 38.0 47.5 47.2 1964
N. Santiam at Mehama 11.0 134 175 1923
Santiam at Jefferson 15.0 23.2 24.2 1964
Luckiamute at Suver 27.0 33.0 345 1964
Nehalem at Foss 14.0 27.4 24.9 1990
Wilson at Tillamook 13.0 18.1 n.a. n.a.

Nestucca at Beaver 18.0 18.2 n.a. n.a.

Siletz at Siletz 16.0 24.5 31.6 1921
EASTERN OREGON

John Day at Service Creek 115 14.0 n.a. n.a.

Umatilla at Pendleton 7.8 11.0 n.a. n.a.

Grande Ronde at Troy 10.0 13.6 11.3 1964
Deschutes at Moody 8.0 12.0 n.a. n.a.




Comparisons with 1964 are inevitable, since that flood event is considered the largest in this
area since flood control dams were completed following World War II. In the Willamette
Valley and north coast, some of the current flood levels exceeded those observed in 1964,
while others were slightly lower. The 1964 event was larger in extent, stretching from
Northern California northward through most of Washington, and from the coast eastward
into Idaho. The 1964 flood also began with much more low-elevation snow; Portland
Airport, for example, had 11 inches of snow on the ground when the warm rains began in
1964.

George Robison, hydrologist with the Oregon Department of Forestry, circulated an internal
memo with some preliminary flood perspectives. Below is an excerpt from George's well-
written and very informative memo.

“Some preliminary gage data indicates that the following streams had floods of record that
are equivalent to a 75+ year event.”

S. Yamhill River near Whiteson
Pudding River
. Tualatin River (2 gages)

Nehalem River

1

2

3

4. Sandy River
5

6. Grande Ronde River at Troy (Stage 2 feet higher than previous record!)
;

Deschutes River at Moody (Note peak flow recordings since 1897!)

“As information comes in there will be many more gages that will have floods of record.
There were also many gages within the area of the flood's influence that had flows indicative
of a 10-year event (for instance the Little Luckiamute River west of Salem had three ten year
peak flows in three days). The flows on the Willamette were also indicative of a 10-year
flood flow due to the effective use of flood control reservoirs. |t appears that most streams
in the northwest corner of the state (especially Columbia County) experienced a flood of
record even larger than the 1964 flood. From the air, there was widespread high water
related damage with a lesser relative role of landslide activity. Along the western Cascades
north of Eugene, some streams experienced floods of record as well. It could be that some of
the small streams around Mapleton also had floods of record although there is no streamflow
gage data to show this yet. Along the Columbia Gorge around Hood River there are also
pockets of damage and high flows indicative of floods of record.”

The 1996 flood caps a most unusual weather year in Oregon. A very wet November, big
windstorm in December, and the snow and ice of January merely set the stage for the flood
event. Doubtless we will look back on this as one of the most interesting (and damaging)
winters in the history of Oregon.
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CENPD-PE-GE (CENPP-PE-GC/29 July 94 (1110)
Mr. Munger/mt/503-326-3867 26 AUG 1
SUBJECT: Willamette Falls Locks, Report of Periodic Inspection and
Evaluation, First Report

CDR, North Pacific Division, Corps of Engineers, P.O. Box 2870,
Portland, OR 97208-2870

FOR Commander, Portland District (CENPP-PE-GC)

Periodic Inspection Report No. 1 for the Willamette Falls Locks is

approved.

FOR THE COMMANDER:

W E 0
Encl (5 copies) DAVID A. I(%%ﬁ”ﬁé{\

Wd encl (3 copies) Acting Directér”of Planning
and Engineering

CF: (w/encl):
CECW-EP (2 copies)



DEPARTMENT OF THE ARMY
PORTLAND DISTRICT. CORPS OF ENGINEERS
P. 0. BOX 2946 i
PORTLAND, OREGON 97208-2946

Reply to
Attention of:

CENPP-PE-GC (1110) 27 July 1994
. CAMPBELL/6464/Samson

MEMORANDUM FOR Commander, North Pacific Division
ATTN: CENPD-PE-GT

SUBJECT: Willamette Falls Locks, Report of Periodic Inspection
and Evaluation, First Report
In accordance with ER 1110-2-100, five copies of subject report

are forwarded herewith for review and approval.

FOR THE COMMANDER:

Encl (‘5/6) (& STEVEN L. STOCKTON,
as Chief, Planning an
Division

ngineering
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PROJECT DESCRIPTION AND INSPECTION SUMMARY

Project Location and Description. Willamette Falls Locks
Project is located on the west bank of the Willamette River
at West Linn, Oregon. The downstream entrance of the locks
is 26 miles above the point where the Willamette and Columbia
rivers join just north of Portland, Oregon.

The project includes four locks, a canal basin, and an
upstream guard lock used to prevent flooding when river
levels are high. Each lock is 40 feet wide and 210 feet
long. Lock gates are numbered 1 through 7 starting at the
downstream end. Approach guides extend 150 feet downstream
from the lower gate and more than 300 feet upstream from the
upper gate to direct vessels into the locks. The locks
operate by gravity flow, draining 850,000 gallons of water
from one lock chamber into the next through slide gates
located in the lower portion of the miter gates. The lower
two locks are entirely excavated from natural basalt, with
wood planking on the walls. The upper two locks and the
guard lock have walls of wood and masonry extending up from
the excavated rock.

Inspection Summary. The lock structure was generally in good
condition. Project staff replaces approximately 100 timbers
every year on the lock gates and walls as a continuing
maintenance item. The sills at each lock gate receive a lot
of abuse from barge traffic, due to the the maneuvering
needed to fit the barge and tug combinations into each
chamber. Some of the sills have worn back into the stonework
to an extent that repairs are recommended. Also, there are
several masonry stones missing from various places in the
sills and lock walls. The stones should be replaced or the
gaps filled with concrete to prevent further loosening of
adjacent stones. The miter gates appeared to be in generally
good condition, although the timber lagging on the downstream
faces prevented a thorough inspection of the main structural
members. Problems noted with many of the gates included
loose gudgeon anchors, loose gate operating cylinder anchors
and pins, worn guide plates for the slide gates, and wear of
the miter posts due to tugs bumping and rubbing on the miter
posts. See paragraph 3 of Appendix C for recommended gate
repairs. A 12x12 timber column corner post in the west wall
near gate 1 has been broken and bisected by a vertical split.
The timber should be replaced or clamped back together.

The next periodic inspection of Willamette Falls Locks is
scheduled for March 1999.

ii



WILLAMETTE FALLS LOCKS
PERTINENT DATA

Total length 3,565 ft
Usable width 37 ft
Total 1ift 50.4 ft
Depth over sills 6.5 ft
Max. vessel length 175 ft
Gates 1-7, type 2 leaves, structural steel with

wooden miter and quoin posts
Gates 1-7, size gate 1: 30’-5.5" high x 20 ft wide

Gate No.

Gates, sliding

Sills

Sumps

Lock No.

NOoOO e WN

S WN e

gates 2-7: 20 ft high x 20 ft wide

Top of Gate Top of Sill

Station Elevation Elevation
10+00 23.82 - 6.11
12+10 34.38 15.52
14+20 44 .40 25.40
16+30 54.43 35.66
18+40 54.14 43.33
31+12 64.50 43.60
33+23 64.84 43.41

structural steel, 4 in each gate leaf
each 27" x 41"

all gate sills are concrete on rock masonry,
except No. 1, which is timber on concrete

at gates 2, 3, and 4 are sumps in the bottom
of the chamber, approx. 2 ft square,
used for unwatering when necessary

Lock Wall Elev. Lift of Lock
38.5 20.5 ft
42.0 10.6 ft
44 .4 10.0 ft
56.5 9.3 ft

Guard lock at upstream end is used only seasonly, to

maintain constant level of canal basin.

iii



Canal Basin (between lock 4 and guard lock):

Length 1250 ft
width 40 - 100 ft variable
Water level maintained constant

Paper mill wharf - 850 ft along right side canal basin

River Stage Fluctuations

Above locks 10 ft (12 ft - extreme conditions)
Below locks 20 ft (30 ft - extreme conditions)

iv



WILLAMETTE FALLS LOCKS
CHECKLIST AND RECOMMENDED ACTIONS

Responsible

No. Structure Recommendation Organization Priority#*

1.1 Lock 1 Replace or repair split Project 2 (1 yr)
12x12 timber column

1.2 Locks 2,3,4 Repair damaged concrete and Project 2‘(2 yrs)
masonry at gate sills

1.3 Lock Gates Repair slide gate seats Project 3

2 -5 and loose guide blocks
1.4 D/S Wall Inspect for possible under- CENPP-PE 2 (1 yr)

cutting of wall, at low
water level conditions

*Priority defined as follows:

(1) Immediate action.

(2) Complete within (x) years (the maximum period of time for completion to be entered
by the inspection team).

(3) Routine work to be completed by regularly programmed O&M funding and at the
discretion of the District Engineer.

(4) Items requiring a continuation of monitoring.



WILLAMETTE FALLS LOCKS
WILLAMETTE RIVER, OREGON
PERIODIC INSPECTION REPORT NO. 1

Inspection and Evaluation report approval, and authority for
Action. Approval of this report constitutes the authority

and request for each responsible organization to accomplish
the necessary monitoring, continuing evaluation, and remedial
work for the Willamette Falls Locks Project. Authority for
remedial actions is subject to requirements necessary for
funding. All applicable inspections, investigations, and
remedial work will be coordinated between Operation and
Planning and Engineering Divisions by the Geotechnical
Engineering Branch for inclusion in the Inspection Reports.
Requests for all off-site operation and maintenance funding
pertinent to the Periodic Inspection and Evaluation Program
will be made through the Geotechnical Engineering Branch.

1. Date of Inspection. 29 March 1994
2. Inspection Team.

Portland District

Dennis Hopman Concrete & Dam Safety, Geotech Br.
Carolyn Campbell Concrete & Dam Safety, Geotech Br.
Dick Gunsolus Geology, Geotech Br.

Rick Russell Structures, Design Br.

Tony Norris Hydraulics, H&H Br.

Brian Schmidtke Technical Branch, Operations

In addition, Don Erickson and Matt Hanson of Structural
and Architectural Design Section conducted a detailed
structural inspection of the lock gates.

Willamette Falls Project
John Wasson, Project Manager

Rex Lapp

3. History. The locks were built by the Willamette Falls
Canal and Lock Company in the early 1870s to move river
traffic around the 40-foot high horseshoe-shaped falls in the
Willamette River. The locks opened on New Year'’s Day 1873.

1



The locks were operated by a number of owners before the
federal government bought them in 1915. They have since been
operated, rehabilitated, and maintained by the Corps. A
complete rehabilitation was finished in 1921, when the locks
were deepened to a controlling depth of 6 ft. at low water,
all seven pairs of wooden gates were renewed, and timbgrwork
and fenders along the lock walls were renewed. Additional
improvements were made to walls in chambers 2, 3, and 4
during 1960-1973. The project was placed on the National
Register of Historic Places in 1974. 1In 1978, a complete
inspection of the lock was made by Portland District
Engineering Division personnel, at the request of Operations
Division, because of concern about the structural condition
of the lock wall in chamber No. 1. Appendix A of this report
documents the 1978 inspection findings. As a result of that
inspection, Lock Chamber No. 1 was completely rehabilitated
in 1980. Rehabilitation consisted of removing existing walls
and walkways; installing rock bolts, anchors, drains;
shotcreting the weak layer on the existing rock slope;
constructing new walls and walkways. In July 1987, repairs
were made to three leaking cavities in the concrete canal
wall opposite the PGE hydropower plant. Appendix B of this
report is a memorandum documenting the 1987 repair work.

Lock gates No. 1 and 7 were repaired in 1993.

Because of the age and continuing deterioration of the
locks, future inspections are planned on a 5-year basis.

4. Checklist and Recommended Actions. A checklist of
deficiencies and the recommended action for correction can be
found on page v of this report. A priority rating has been
assigned to each checklist item in accordance with NPDR 1110-
2-100, 15 February 1990. Definitions of each priority rating
can also be found on page V.

5. Inspection Team Trip Reports. Trip reports and
photographs from inspection team members are on file in

Geotechnical Engineering Branch. The trip report documenting
the miter gate inspection is included as Appendix C to this
report.

6. General. Inspection started at the guard lock, upstream
end of project. Water levels in the lock ranged from a few



inches deep up to waist deep. These conditions made
inspection of some areas difficult.

Inspection details and comments follow. Information is
current to the date of the report. References to right
(east) and left (west) are made facing the downstream
direction.

7. Lock Chamber 1. (see photos 1-2) This chamber was not
dewatered; walls and gates were in good condition as viewed
from the sidewalks. Gate 1 was repaired in 1993, and the
entire lock chamber was rehabilitated in 1980. At the
downstream entrance to lock chamber 1, the lock gates swing
open into recesses in the lock chamber walls. Since the
recess is about a foot deeper than the thickness of the lock
gate, the lock wall at the upstream end of the recess
protrudes into the chamber relative to the open gate face.
Apparently, a barge hit this projection on the west side of
the lock while maneuvering into the chamber. The 12x12
timber column framing this corner was broken, and bisected by
a split (see photo 3). Operations needs to either replace
the timber or clamp it back together with closely spaced
galvanized strapping and through bolting along the approx. 15
foot split (Checklist No. 1.1). A deflector at this corner
would be required to minimize future impacts. Other gate
recesses have similar geometry; one corner at gate 2 was
checked and found undamaged. Gate 1 is the most susceptible
to barge impacts due to river currents downstream of the
lock.

8. Lock Chamber 2. (see photos 4-9) Lock walls were in
generally good condition. A few stone blocks were missing
from both walls, and there were gaps in the masonry joints on
the right side. Project maintenance will include replacing
missing stones or filling the spaces with concrete to prevent
loosening of adjacent stones. Gap grouting in the stone
masonry will be included in the work as preventative
maintenance. The sill and sumps at gate 2 have been damaged
due to barge impacts, and will be included in the masonry
repair work (Checklist No. 1.2). There were a few damaged
wall lagging timbers noted below the waterline just upstream
of gate 2. These will be replaced as part of the ongoing
project maintenance.



9. Lock Chamber 3. (see photos 10-15) Lock walls were in
good condition. The sill at gate 3 was damaged, with grooves
worn into the stone below the concrete cap. The sump on the
right side had loose stones around its outlet, and was
passing approximately 30 percent as much flow as the left
side sump. It appeared that a few of the stones lining the
sump had moved far enough to allow the majority of the flow
to bypass the intended orifice. The flow around these blocks
will continue to erode the structure. Repair of the concrete
on the sill and the supporting stonework masonry will be
included in repairs performed in Checklist No. 1.2.

10. Lock Chamber 4. (see photos 16-23) Lock walls were in
good condition except for a few damaged wall lagging timbers
below the waterline just upstream of gate 4. The gate 4 sill
was missing about a 6-inch section of the metal sill angle at
the centerline, and the angle was loose for about 8 feet on
each side of the lock centerline. Several masonry stones
were missing from the sill wall under gate 4. There were
gaps in the joints near the right sump outlet, toward the
centerline. Repair of the sill and supporting stonework
masonry will be included in work performed under Checklist
No. 1.2.

11. Gate 5. (see photos 24-28) The sill was in good
condition, with less wear than the sills further downstream.
Gaps between masonry stones 1 to 2-inches wide were noted on
both walls just upstream of gate 5. The top of each of these
lock gates did not appear to be anchored firmly at the
gudgeon. This allowed the top of the lock gate to tip into
the channel, leaving a gap along the miter seal that
increased toward the sill. Also, most of the slide gates did
not seal uniformly, apparently due to blocks missing from the
gate seat and worn guides on the slide gates. Missing blocks
also allow the slide gate to travel beyond its intended
position, resulting in leakage through the top of the gate.

Project staff reported that the concrete guide block
just upstream of gate 5 on the left side moves up to 1-inch
perpendicular to lock centerline, when impacted by barges and
tugs. The block should be anchored securely to its
foundation.



Gates 2, 3, and 4 were probably in similar condition to
gate 5, but were not observed with full water upstream, and
dewatered downstream, as was gate 5. The loose concrete
guide block upstream of gate 5, and the slide gates in gates
2 through 5, will be repaired during routine maintenance or
as part of the future gate repairs (Checklist No. 1.3).

12. Canal. (see photos 29-33) The canal is the stretch of
water between lock 4 and the guard lock, and it was found to
be in generally good condition. The canal had numerous
gravel bars and areas of wood chips on the rock floor. The
right bank is concrete and supports the PGE power station and
the paper mill. The concrete wall was in good condition with
the exception of a few minor leaks. One set of two adjacent
1-inch diameter leaks appeared to be left from the 1987
repair work. Generally, the 1987 repairs were holding up
adequately and no further action is needed at this time. The
left bank is excavated out of natural basalt, and appeared to
be in stable condition. Two "holes" were noted in the
basalt, located about 10 feet above the channel bottom and
opposite the upstream end of the mill’s dock structure. The
holes were about 10 feet apart, appeared to be about 3 feet
in diameter, and tapered into the bank about 6 feet. No
action is needed at this time, but this area will be checked
for further erosion at future inspections.

13. Guard Lock and Upstream Guide Wall. (see photos 34-38)
The lock was in good condition. Minor leakage through the

mortar joints of the right side masonry walls just downstream
of gate 7 was not a problem. The left concrete wall had
numerous concrete placement voids, creating a "rippled"
appearance in the lower part of the wall. There was no
leakage through the voids and no action is required.

14. Floating Dock. (see photos 39-40) The floating dock is
located downstream of gate 1, on the left side. The lower
ramp landing rides in a vertical guide structure. Project
staff reported that the anchor bolts at the base of the guide
structure continually work loose. At the inspection, 3
riverside bolts on each riverside leg were not tight; the
largest space between the nut and baseplate was about 1/2-
inch. Tight bolts are required for the stability of the



guide structure. Project staff have applied epoxy grout in
the bolt holes and tightened down the nuts.

15. Downstream Right Wall. Project staff reported that the
masonry block wall furthest downstream of gate 1, right side,
appears to be severely undermined. This area was below water
level in March, but will be inspected by appropriate District
staff as soon as conditions permit (summer, low flow, low
tide, etc.). (Checklist No. 1.4)

16. Downstream Parking Lot. The northernmost parking lot
has a history of cracking asphalt, indicative of possible

movement or settlement. At this inspection, there was no

evidence of recent movement.

17. Conclusion. The Willamette Falls Locks are safe for
continued operation. Recommended project maintenance and
repair actions listed in the checklist and Appendix C,
paragraph 3, should be accomplished as soon as feasible.
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1. Lock chamber 1, left wall looking downstream.

2. Lock chamber 1, right wall looking downstream.

PLATE 1
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Split timber in lock 1, corner post upstream of gate 1,
left side.

PLATE 2
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WILLAMETTE FALLS LOCKS 29 MARCH 1994

Gate 2,

left side, gouge in quoin post (end of tape).

PLATE 3
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6. Gate 2, upstream side after gate closed. Note miter gap
at bottom.

7. Chamber 2, right wall, upstream end near sill 3.
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8. Chamber 2, right wall, looking downstream.

9. Chamber 2, left wall, looking downstream.
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10. Looking u/s at
gate sill 3, before
gate closed.

'11. Gate 3, impact
wear on miter posts.

PLATE 6
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13.
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Gate 3 sill, left side, missing blocks.

PLATE 7
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15. View of chamber 3 from gate 4 sill.
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16. Gate 4 sill, view from deck.

17. Gate 4 sill (blocks missing just left of centerline).
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WILLAMETTE FALLS LOCKS 29 MARCH 1994

18. Gate 4, downstream side of left gate leaf.

Mo

19. Gate 4 sill, view right side sump.
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20. Gate 4, sill seal angle, loose for g-feet each side of
centerline.

ac

21. Gate 4 (open) and d/s right wall of chamber 4.
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WILLAMETTE FALLS LOCKS 29 MARCH 1994

22. Chamber 4, right wall upstream from bascule bridge.

23. Chamber 4, left wall upstream from bascule bridge.
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25. Gate 5, right side (leaf open).
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WILLAMETTE FALLS LOCKS 29 MARCH 1994

26, Gate 5, downstream face after closing, water level
rising upstream of gate.

27. Gate 5, upstream face after closing.
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28. Upstream of gate 5, loose concrete guide block (1/2-inch
separation between block and asphalt).

29. View looking downstream from above gate 5.

PLATE 15
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30. View of canal
looking upstream from
gate 5.

B 31, left bank of
i canal, basalt
undercut.
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32. Concrete wall on right side of canal at PGE fbrebay,
note former repair areas.

33. Close-up of leaks through concrete wall (left end of
above photo}.
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34. Gate 6 and guard lock, right side (note leaks in wall).

35. Gate 6 and guard lock, left side.

PLATE 18
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36. Left wall of guard lock, lower part of wall (ripples).

37. Downstream face of gate 7, at upstream end of lock.
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38. Upstream guide wall, left side.

39. Downstream floating dock, upstream base on river side,
loose nuts on anchor bolts.

PLATE 20
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40. View of downstream floating dock.

PLATE 21



&

, 1 - N / /
: 06 . N A
- . - - .- 4 , ~ .. / F o
. - Ry 2 . 70
—— T N\
T )\ i - &0
e — / - — = T —— ~-_% -
—— - e — —
‘ . o —
= — S Ea— ——
! ™~ - o , L
. \ ,,// rd lcZrCo.0rrCe |
——:0 ™ \ o T
, e . ] L F\o"j - . ! Govt Porking
L‘aclmo;/u: office —80 -~ _ : \ \_,//Cc ilof/‘ ! [ o r o
- B 717 e ! Z.P. Co. Parkin > , N
c 1 o _~ . | i C. g N N
| o | | b
i | | >
PCo Warehause . v\ i B s
C 8 7o Horenoy \ 157 snof ! : ! 5, b
- «
é X - \ 62 R 4! Gav‘rn/renfa nekry e —
i o Area reserved for
- : Tim.sr Scodway = ——v—/ Crown Zelmrboch’s clcy -
~_J_ — — ~aomo . Baorge Operations ~ ~
— i 7 7 ?
- o i—Fascu@ Ericc & i s \ ! FLOW /
‘ / i = 4__1 _ Sse'se'z8 W ) /o fiow . N
\/ i Cock 4 \ Lock 3 \ Lozx 2 /' \ Lock 1 \
- e Yo Right ivcii - ¢ _JE‘L‘ G :/\ / §
EN =Y NG Q‘..,.I 0 sh g
28 a8 - W - — —X qg
3 ’ ke > % e D
PN NN o Government isyndery RN s ~Q
“ %Q 'u . A . Contractor's K
AN 5% =5 ™ Storage Area ?.:
g“ 8 n Ly ' \'.“‘
PLAN
Sco/e /=420
aQ
NOTE: 3
Kendro/l ond Garte Control [
~ce o/:.': :’.‘ ER R Lecotions ore nat shown /Top of Gere 2 £/.34.4 /7'ap of Gate ! £/ 238 's
oo v
“lev. .<2.0,
T 7 357 3 e - Ts oo -
AT ga"l\f___ - §1. 35 ¢e - Tepof i E e A %a
" 27w Ssde RAS ’T*7__\ N ESE - ¥ 15.52
é 432?:’51“ ® o “FrrrIrIrIl YT ;\' To -F 210
S 5 s || B 2!
E 2 R ! Fry TS 7 Fev. ~6. /1 TIPS Ty
Y Q i
q ~ 3| QI g‘
N S v S
3 ” J N
Ni x|
"‘r!v ::
ELEVATION

Scale. 1" 40'

WILLAMETTE FALLS LOCKS

GENERAL PLAN AND ELEVATION
(Chambers 1 - 4)

(excerpted from plans for
repair of gates 1 and 7)

PLATE 22



CORPS OF ENGINEERS 1 U. S. ARMY
O ANew Mo/d Down Boits ~
e o < 4 ¢ v
} Aepros. [ocotion of Existing
‘8 Anchor fo be revsed
o To Molch Lristing Bent Spacirig fx/}/ﬁzk%nc;:ge‘.obg?ﬁ;,nt) ':I"'/:r’l //"l 12%ar8-0°
E1/3/ing Corcrefe wall fo be removed. robe leftmn phce o of erisling concrete ‘ } L
. 1 e 4 v
x:54i0g || Archors Naw 7, Limits of NeH (3 \ |
7o 8o ||Revsed, Q» ko Wood Wolk wagy 5?& V222" ]
Wotkwoy ’ New 72 %% 12° Sil/ S L - X /0% 167 Specer
H New [2°x 12° Broce (Trected) ” - ’ . >
T ~ = e ™ Rgmp Yo F . [ 0x10° Existing nolch
¢ R L M [ T [""/2’,;/2 ¢ Lf/})‘l'ca/ repirced W 5;2;:, = wconcrete \ e
. Waler surfoce e fo be . . LA
e . <. +=Remove § reploce float log quide with naw Z'JJm:AZp b::,?ﬁ,;gm’;:‘;ﬂ::// R ) 27 :/-«a/ﬂoemne B8o/ts @ /*3°0.c. e
o, 7 goge cnqafe recess wo/l inboord o a1i5t10gpping. h - (Coontersink)
R 2 - .} o
. 659" 5167 c c L0 Bloching o
N . == — . . o oligrn
I foce of wal, _gooc:do 2%¢oc
PLAN OF GUIDE WALL . 347 54, ,,,,,,'o._,n/,,,.,) Y4"n 1€ MacHire bolf wimolleable s
Scale: °=/"-0" Typical) wesher, gpoced @ 28 o-c.
SECT! - :
Nore SCGIG'QVN‘/'BO'B SECTION C-C
/Wa/kway 0”'1 Yoo 123/2 knee broce FHeE Scale: 4*al'-0"
rot required of the three shzrter n Existing 97 Lickt pole |
end bents. '//o be rgmo ve :mg reinstalled.
3hin ; ' .
[’:’ "aeqffgmmve «;a;/,d P, “—l CRoils of Hondrarl (7o be pamnted by ottiers) onstruct fo mofch en.;'/my Jock deck )
I '] | e wushing /ock deck (£.ChE4, 4 4 Bend 2 /81 5 x 80" 3
& ' i — 2 ;E /‘ 7 ¢ ) Existing 12°412° Post ! C neﬁg /'Z_ea/sare)
= oY = . L ] lu 7 T A = ’-—-\ V. . [* of gole recessy
§ : 7 E = 3 i < % = e — 5] Repicced Rt ~/2 32«25;:;%3.‘?’”‘ bott Existng piping not shown—3 Q . X
3 = 1 H ] v : B il >4 ~F - .. T L .
— = |l STETTET T I deo N . T R
8] 8] ! : i ) E i { » %—- 201 /0 Y
[ + + . -
T 12°%2° 8711 &%’ 1/-&" Spocer . A b
g —— o ¥ 2- 34006209 3crews Y
202 repioced 10”7 . 8
A HF(rW' _.,,',-_‘” H ” N, A each (71" (8ent & anly) Y c
. A ! 3 :
8 Afl depths fo be verified ir: the /;‘e:a'(‘ﬂ,:)S E i E . P E:
i.ea.%.f;'# 10818125582 s bo sotvages org “New 481 280" ~ Y * Etponsion onchor T~ e 124” Mochine balt(Typicall Y v
Solvageds “Reysed fo face New Woll .*:S_LL;__’__ . ountersink
reosed rg e | sed 10 face New W %o Face New ol , S $p 4 SECTION E-E
New Wa:’ See Sacllor: £-£ for Zaser fo O°af Sordom o e g7al-0°
BentP pelai/ SECTION D-D Scale: Y
ELEVAT'ON Scale: ¥z’ =7-0° GENERAL NOTES B8 MATERIAL SPECIFICATION
Scale: 78"2/>0° Limersiors: New instollotion of MHmber Jm'ae woll sholl conform fo
Stondord [ge—\ ,/ ex/':ﬂrni corsfruction unless ofherwise es/gna/ed.
. ‘/”L‘fv’L/ gll x/gf;". sholl conform te ‘Stendera’ Grod'ng ond Jre ssung|
lules No. 15, .
€. [l/:rh'nq rourd line and Por /2500 ﬂ;ﬂ:e S:é’e;/ Sl’f,ac.‘ards/
rock svrfoce varieswith 122 12° Posk o rocing S4
V' 0"-8Carrioge bolf anchor focation Por/25s Select Struc fur:?/
ey e PO Rl B
g > Mole: S'ondord Eye € /236 Coristivction . X
T L7 = I— . g y 3°x/2° Wolk woy Plarking SIS2E(Roush side up)
g 3ud ord foster to » ! q g 4
_—I‘A' 4t with /= 13°00t3°C. 8. ¢ Por (22b. Lrgh/ Frorming o
304" i’;;-, ¢° Har:dror post [ ‘ % Frou £28°& J'x;' Frome z‘)‘rg’ﬁb;:w:// 545 ‘ ,
/I lumber sroll be Freofed excep e 3'x #° rods of Pondror’.
(ortreates e coch ber? RAIL CONNECTION § 4
£°xd°0 /O Scad see 4 o SPL|CE DETA'L Agprox. #3° S # Archor bor

hongrar! defoid = -

Scole: 3*=/-0"

fo /2° x/2%po.

o Mor:dras/ Post ( Treoted)

“4/2° Dechirg (Staggered Join/ls)

A
~1 “;»J- %e'x 0:8 Carriog e Bolts

™ Yo ke
- fo be tened , . .
E’ Scab ond c’:;ivlf;;’.b_f-’fe'xd" o3 /e 10% 10" Hors2or fa.
screws’ of corosife end.
Nete Section A-A

7o be yarifiey imn the fie’S

-

SECT

ION A-A

S:2

‘e y2°a/-0°

~ b 3- P 12° Deching
£l 6. & (Approx) Stogger jonss L M |
4 A\ FF o8 T E A 2
’§| lon3 Beve'——]! J [ See De’arl 4 for fypreol Fostersng, by ! !
BN E"'_ S || Counfersunk heads regurred <] N
s N\ 'V il et th N
(Rp."4:5 10021 joi - ) Zx #°a /- ibsfogod “ ' ]
sher.ed wii - . .
4 6 x/0°x/"-G Spocer g *‘ Farf//: K . F e 1
‘,,“ Block (Typical )< | ®| & Jod Sorkes
) =~ | ®end of each
Detoil A= =Y - P czach
b — TN iy —
2 0/ - . _
. N N Tie rod ) Yy Fye bolt
e 4’35/:?%;? va{!;?;{ - Haok £ait :/,-f/z'hézz’e 1
> SCg *9/ = e, @zach ben .
v 0.sEch ey z\\,_: 2N See Detarl A for Fypreal \
o b Fastening, Countersunk 0
" e~ \ heods no/reqwred x;f
- £ 47 1-7"Scab
_ Y E8T338ent i~ K yel 120 0
7. 56.70 Senf %0 &3 e /2% /2" 1T o F
“ ks \ } , hip Fush
?; j__a:;::' ‘-; T Hook 7 &Grout rivsh
i 5 S
E‘).JZ," Sont o = i 8o/t W-/ ;’/'\ﬁeuse ex/sting Hold
EL 5562 Bent*s N s s ege boik I{ Dowr:s.Providz new
E.E739 Benl *5 . 3. | . nuls and raw plaizs.
2639 2eni =2 P L I LSl oar HANDRAIL DETAIL
£.5658 Zent *3 c bl | fostered with {eye borss grayies s
T T50d Sp:hesTin | place as dire s Scole: ys*=1"=0
Aporaach ~rormnel bott T hp,;_--(a’r///ad Ses An,chvr Bar
A Ttorne. om es(8regs Mn) | Detail.
WOl Aeeran) Freld varify o oles(8regd Min) | Detarl
EXTTYY 4. 9° 4-0° Vories

o

grovted in o
Surfoble rock

Lymber Trealmert: Coal Tar Cresote-See Soec/ficatiers.

Stroctura’ Stez” orc Rerforcira Stee.” Sea Specificat/ons.

4? P Archor bor®
grouted info -
Suitable rock

)
TYPE B-3 REQUIRED

TYPE A—-3 REQUIRED
A ANCHOR BAR DETAIL
Scole: 2*=/"-0"
7re Rod Mot Showr

Typical)

/- Ye'x1470g screw @
the breze (Gontersmk) o

C°x /0 Spocers fostened
ot each end fo /0 sr0°
with 2-3od spikas

(Typrcal)

Dl
1
§

12°412°%

)
L4
1]
L}
o

DETAIL A

/- Y4 1 2°-0° Mochiria bolt @ eoct
be->oppor/ (Covntersink heod')
(Typical)

1- W2 2°0° Mochine bolt
with beve/ wosher
(Countersink Faad on
‘Vertical rmeméers only)

Scole: *=/~0"

olis, Nerts Wastars & Exoorsion Anghors:

& Bolts sholcoriform fo Fed Specs. FF-8-5756 ord stoll be
Type I or Zpe X, hot-1p zinc Cooted.

B Nufs sha'* cor:form fo fed. Specs. FF-N-836a, Group A ‘f‘,’.‘"‘:
Grou; 8-~Typo I-S/r’a!, ond hot-clip z/ric cooled. .

. Exparsion arckors sholl canform fo Fed Specs, Group I,
Type Z.

Woshers: Bolt head ard rufs i corfoct with wood shol/ hove Galv.
malsobe 1ror woshrers.

Noils ar2 so kes:. Al rio’s ard sprkes stal corform fo Fad: Specs.
FF-5&0G, hot-dip 2.2 Coated.

Lot & Leod MHows: B0 tols Tiamelsr firo wood Fo ba Y6 irich
larger Fhsr 637t Jrometer. Leod holes of erdt of ol plorihs ond
blocks shall be qoprorimately 3y dromeler of riail ard spihes.

Copcrete £ Grou’: See Specs. for cancrete. Grout shall

corsist of @ miitivra of /par/ Portlord cemensy 2 fhorf; of cancrele]
o

Sond, urpolisned aluminuwm powder i the améunt of 3 groms
per sack of cement, and sufficient water fo produce .
‘mix of flowable ccnsisfency. Grout mixed with the alurminum
powder odditive shall be used within 30 minutes affer
mxing.

Rzvised As Constructed

N Baker

Deacmenon 3

REvison | DaTE

U. S. ARMY ENGINEER DISTRICT, PORTLAND
COMPS OF ENGINEERS
OFFICE OF THE DISTRICT ENGINEER. PORTLAND, OREGON

o £44-1  WILLAMETTE FALLS LOCKS

o8& i UAMETTE RIVER NEAR WEST LINN, OREGON

AS CONSTRUCTED
CONTRACT NO. RA- 35~ 0RG-civeng= &4~
CONTRACTOR . Srenercl
DATE OF RECEIPT
DATE C7 ZOM™L
DATE OF ACCEPT

ouecxeon 1Y A .

UPSTREAM TIMBER GUIDE WALL

e UWR-114/94

! PLATE 23




CORPS OF ENGINEERS 4 3 2 1 U. S. ARMY
l | sgaTTLE i
H ) WasHINGTON
H '
1 L
T - o o N Government Property L:'ﬂ; - - o
Approx. location of hydraulic
| operating mochinery //
E L Confrol house N
4 P Existing Malkwoy pr | 3 1-7 ]7
Lock No. 3 E’.& Lock No. & Lock No. /
'y Gate Mo I
,El-i Left Lear(3t)
R N & Ltocks — 2 FLow IWILLAMETTE FaLLS LOC
Concrete pioedy L pight tear3m) ) B i ) ATE O PRGEET
2,
enca.!ehvenfn-}f%" g <
~ & Sump drains
o Orgaon
v H. 2 y
7z < 4 / ! Ex/3ting Wolkway <4 . << A [ VICINITY MAP
l | | _\—/— ] US.G.S Benew Marx (disk) ! A
e Elev 24.499 (/1929 Ady]
Pintle | :
‘ l— & ~ ’ ~Government Property Line i
. - - -- - —— —_ - - - - - -= - -
s ‘ \
No. 3 R -
;13 o h GaTe No.3 RepLACEMENT ~ Lock CnaMBER No. 1,2 £3 J‘uomv“! N WEST UNN
33 g8 PLAN gI& S'q | !
W 31y Scale S /0" 'S 29 N
) NN yos W' 3
< ; <> ::Q RIS u
v : 9§ Sg Q9
' 9 @ ‘V’ GOV'T. PARKING AREA -
£/ 54.43 opcrox) L A Nosre: ) | ! ’
o —TT %3 o gore /Va.d‘\ ,/_/2.’:_5;’:#’&” I ‘ Hondrarls ond wood logging on Ack wolls not shown i € 2 B co oFFCE
= 3-3%"# pipes _— X £1.44.49C (popror]
- % Concrete ;un;‘e‘ ~ | —tock gore ~o. 3 Prye . i
~ Lh— encasement —1> £l 34.38 (gppror.
L, G £1.35.60(appror) q - — %o or gore No.2 !
< Silt
- (R L/ — £ 22.82 (gpprorx)
EAYZ A AU r £1. 2540 (gpprox) = cmes Toc of gore No./

Connect fo eri.ting Sysfem 45 Approx.

as directed by

[
Contracting OfFréer —— o = ‘éi. 46.4
R | £/ 4447

¢! 3
e
> e
Exssting Fr// q:
1

P o
— Approx. width of
/

go’e recess

/“'1

\

FExis ting sill

902 E/bow, socksf weald
fiff[n_g; For each ¥"? pipe.
Yse 45 ¢ Radivs on /'# condurf

SECTION A-A

Scale: 4" =1'-07

Existing lagging -Z

-~ T A Aporox. width
/ - l,@-[n’s ting logging of gote recess o
- i 38 ppes 2 /./z;, C‘;ﬂ?«/f
t S8 pypes S 1-1# Condu
-~ / / b—" — fo bz rnstarza -f‘

Concrete pipa e€ncasemanrts

A l Sump drain ”7,\;‘
<’L<
PROFILE
Scale : Y =1'-0°*
[ NOTES:
~ ’ Existing hondrasl ond posts, rot shomn
: 2. Exsting tunter logging may be removed ong
£1.96.4 r: reinstor/ed a3 regu.red for pipe instoilarion.
fes2! ] |
38 Appror. existing ground
i
i £/, 24A06ﬂpprox_)

MISCELLANEOQOUS

uistin

isting £t/

. — -
Lristing drains

line =

£ side = 12°-07 7o Pritle, 4,

Sil/

£ Siqe = 12°6

£1.25.4 (cepror)

ro FPintie”

Varies ,

yrrar

RS SCR N

- '-/‘ g: "
&~ Exlsting

|

72 ;pe{mj

FIBP) {rmdg:/)\ 3= 59 pip

PS

£ 2

/{&‘ Approx. rock line
£l 3520
Eusting reinf conc.

L

~—
Pt
~

2'-0~

Suisring grouted anchers (Typ)

SECTION B-B

Scale:/4"=1"-0"

PIPING

JAN

Q-

k N
5

< ?

Excavale(side slopes may sery
70 05 near rerticol as procticoble)

EJ,~&.40 (g7 prox)

SITE MAP
Scale : 1" Aoo‘(Appro:)

Notes:

1. The conrroctor shall fField verify ol eristing
condrtions, dimensions, and elevo’rons as show?)
See specifications

2. Elevations referred 7o on MiS 3¢l of drowings
ore based on M.S L. Daltum, /988 Ldyustment

AS CONSTRUCTED
CONTRACT N¢ PA-WC-57-68-C -0032
CONTRACTOR Aa/vorson - M .
DATE CF MECEWPT € NCTIZE TO vaci’w”.r"ﬂ*.
DATE .. 7 CoMELI™, % 3F sonrRACTEL dune 68

Nole:

Al pipes shalt be bxtra Streng Mack iron.
Use socket weld Fittings o all pipes cscspling

at bends on conduibs.

| i i
A 124g 68 Fevised As Corstructed | L]
N\ 254u9,87 Add=d 179 Zandu/t £ Note /7%
wtvmon  Darx Seacmrnon | -
U. S. ARMY ENGINEER DISTRICT, PORTLAND
CORPS OF ENGINEERS
OFFICE OF THE DISTRICT ENGINEER. PORTLAND, OREGON
vesanco: HC ] WILLAMETTE FALLS LOCKS
omawn: HC WILLAMETTE RIVER NEAR WEST LINN, OREGON
- DPS LOCK GATE 3 REPLACEMENT
:::; .GENERAL PLAN AND
lﬁ:oglay{. MISCELLANEOUS PIPING DETAILS |
surtrpgeo: . , —— are A2y W7
f':r_- e g._ _ — l~;_.'§.-.":'_.z";“—""
L L tn .. | acara as seown Jsprc o
5 A UWR-114-101/1
PR X o 5 | ower «6

r

PLATE 24

MICROFILMED /O Sz o 1962




o

CORPS OF ENGINEERS 4 ’ L s . . .2 T | :

. ! U. S. ARMY
. . [_ 10" e
o Upstream Side - | . 9 Upitream Jide —~Hond rarf—— ‘ "
[ e cor o 7J.o . i LA T, z‘fu} Pipe sechet~ YL fTocboard COERIL WOTES
- . . ; - /& . Sralin
' l :;{:_::7::’ v riied P l.r/d Pipe /,-,-ﬂ- [ | l ) £ Jo 1. VERIFY DINENSIONS TO EXISTING STRUCTURES WHERE MGTED, BY ACTUR, FIELD MEASLRMENT .
Back of steel coa ! ‘—,V T Aemcable Handrad 5 /Orr" .o /%wmﬁ £6s34edi 0 ;. BEFORE FABRICATING TINGER MITER POSTS.
. iy L i {i I ) / SHIHIIT . \
one-t Aydraulic pig: Welded C /) N ™ i . Ty o : . s
Zemace reptoce o.:}hr\ ﬂ:”‘;, ety Frerss Ayl ﬂ’,.’(o,,i”‘ff;:: ’)"” " i AL | Sla 2. SUITASLE EQUIVALENT CETAILS, MEMGERS, MO MATERIALS JRY B SUBSTITUTED FOR THOSE
) ’:w_qgf:;;":v ’:M/&g/’ i‘:e ! an [3ck w2/l ; iV" » R d 16 w50 \ SQN, IF APPROVED BY CONTRACTING OFFICER; MROVIOED, THERE SWALL BE MO INCREASE
owa umwh-iie -1y \_ TR I rGratin ’*d«d RE G rals By J - Hychavhic Pipig ' 0 m e
o ~Use £alsting Anchor Sar: \ - : 3 S 1 G E bl < ! i "’," o ) . .
: N Rt BT e ! [ gperat it S % PTS OF EXISTING CONSTRLCTIQN, WHERE NOTED, MR INTENED
2 Anchor 8ar3 : : ' . —¥ s Bl | Hy droctd a#” £ -"“" . COSTALCTION. CO¥ (R4 SERVICEILE COOITION &F mlx mrsTo " e e °
? f =5 ‘, i - '.- -— -:_. - A\z ) _Mydroulic hp/ly_A. J ___@ floﬂ
H ‘
! ' i Fot— . ms..mm_m.
. D .. ' <l SECTION 8-8 , ‘- UMESS OTHER WD . .
N o i : 5 ' Tcole 1Fh T . 7 STRUCTWRAL STEEL, ASTM K6-621. .
. 2 3 ’ ! = : < ' u) TINBER POSTS, MEST COMST LLMBERMAS ASSOCIATION GRADING A0 DRESSING RULES
i i H . 3. 1. 15, ML 125, DOGE SELECT STRCTURAL; TIFGER LAGGING, PHAA. 125-a,
. L q ! g SELECT STRCTURAL.
_}_?\_pﬂ_ > H 1 s (c) BOLTS, ASTM £307-43T GRADE 8, UNLESS OTHER NOTED.
1 T= [ el i of St —-2 L—#¢ Support Chonne! () NIGH STROG™ (K.5.) BOLTS, ASTH 525437,
R A J 9 | %oe board G} COROSION RESISTING STEEL (CRES) BOLTS, AISI 410 OR 416,
. o b 3! o Q R 534 A1) FORGINGS, ASTW AZS~63T CLASS C1.
v K 3, ¢ X R | R (s) MYORAULIC PIPING, BLACK STEEL PP, PICKLED, WiTH SOCKET-ELDED FITTINGS.
—] IR N e s 0. 4 £ 3024F (SEE CONTRACT SPECS.)
| o K 3 1 AR 2 ~? K : (h) WELD STLDS, RSTM M1CB-61T GRAOE 1017 - 1020 OR AISI C1020; GRAMULAR FLLX FILLED,
‘ \ _1 AR Y T 3 Qj 2% o FULL PENETRATION AUTOMATIC BUTT WELDED.
3 w CE—oy . Sy, Bond i mnm1u5mmmnmnxum«mm
'—l—‘ -3)—5\ e :_;‘ 'gl ,q: ¥ -':' E :’= :‘ —-—3,
: ; oSS\ N )
R ! Y U i P 3»‘:‘ ' é N 3 N 3. PAINT HICRAIL, WALILEY FREMING, A0 HYDRALLIC PIPING 4O CYLINDERS, SYSTEN 1. MO PAINT
_.E | % h S SEs o3 ! b RN N ©4 CTLINOER 1STON RCCS. PAINT QTHER METAL SURFACES,SYSTEM 2, EXCEPT, MO PRINT ON COR-
A i . i B el RV N SO RESISTIAG, FINISED BEARING, O GALYINIZED SFACES. SEE CONTRACT SPECS. FOR
“L : G : : A gzq, i AR S i SISTONS MO PRINTING DETAILS.
S I I (3% e ST 3 | , |
- NN K 3 — ey te - it e T_ y .
e ~ ! e - ride Go. ! o ! P o
ok 9 o o ] e gk — vae Oald k! Arovide doinks at : 'S = MSIC WELDING SPECIFICATIONS, S 02.066 MO ADENA, INULDING lm‘rn.aas
SR X, N ke e § = ap-m5:5 =i - 2 S 9§ ! A QUALITY, CORRECTION OF DEFECTS, MO RADIOGRAPHING OF WELDS.(SEE ALSO CONTRACT SPES.)
c "? Q‘ t : ;‘ WX G: : Cy/,al_lr | | - | ek twp,:;rh‘a g;i: o 53 Steel Gratin ,_'J J'pec: Ut T msmmnmm PREQUALIFIED BY AS SPEC. D2.0-66.
e . ; : ElEes ik 299ing remevabie —S ! & ELECTACDES £XX12 & 13 NOT ACCEPTABLE FOR TH1S CONTRACT. MDIOGRAPM
Y | 1 - b el Yoo datamad A | vfor cerei AN K . 2e RR-G-6l b, anding WHERE RO CCAAPHING NOTED OR SPECIFIED. KL AL LBGM. <
<~ T e Yolbo! ¢ 1= ~y 2 | fer servicing o \' NN i,} Cross Bors bars welded a/ me/) btoruy bor.
'3 | ; N EP' ) SRR perating (ylinderiys = i Y DETAIL A /ranize.
. ! N { * , Z A A Y - =
| ;?‘ s 64“3 ; s A Y — \/'.,c, ! i? ok o 1. mmnimamurmmm OUT LAGGING IN LAY OF SLEEVE
! i o I | [ ‘r\'?; A ' ST
. -~ e T . .
—+e— o = e—— - 1 =
i B ; ; ";:nuw E i B é : B B : | / _ ) # 8. VSTAL LIFTING EYES ON T0P OF LEAF FOR SAFE MOISTING \ITHOUT DAIGING PRINT O
; 3 i) ) Seal il e Gate ¢ ) :a] v z b | Ilide Breaded Weld Shoes fl 2 or /e d £ 23 STRUCTIRE.
. | _i" ~ B E W Closed 4 S Croied RN Clased 8 1 ' / L1 wt & mosh~ L (# per panel) -
S . 4 e B e S s PP R 12 A & H H ) - ) -
. —~ i H { K | ! T
—L? |;{-f»--- T m— — v, Ll | \ stng su— V[ mi
~ 1 = — = = = —— = = ? <N
b __L ==————=— e e e A e e s s s e e e e eeew ] | < - - -—8) l ‘N | - ]
— e —a, _ BoHom Rubber :.-:/-é‘ 25 AT Lexr N<Drain Plug- See Dwg UWR-13-10// | /-d \,,_,,,,, Freg 2 Z 277 1
f v m— o =3 AT ? y .
/ (IR ANS 2347 LT Lear Gietd verity befire & =+ .
New Pintle & Aneh. Ba/r: A A Q'J 7”:;:///"5 new |
Av_y UWR-114-¢1/5 ) ta rep/: e 4
3 o7
Sgiinng pinke. et 30 D/S ELEVATION SECTION AA
1+em ¢ > GATE®3 : Leaf 3R as scown 2 ncted. A Scals #°:7°0° ’
Leaf 3L spszs'te nand. 5ECTIQN' .C C
Seca/s £i1:0° Jeale €10
. E
: % ) Pintle P Stin R— ) .
£risting Anchor (Re-use) . R W Remove earsbing x =
A Piot=5 & Bases.
f ln:/uy Gate Oﬁtra/”y Cylinder i N {_ Cot off _e//.r///y
(Re-us kv 2 bolts 1 below bot K 950 Regd: One Gate complete jin p/ace, ln:/ud/nj pintles,
. - aof bass Bs. [femn & -J L J'//ze Gafes complete with hydraulic Zylinders
—_ . " and piping /ﬂg_gm_y and swppor/s, walbways
‘ ‘e 7 (A H K ’3’," o4 and ra///ny’:, and 5p t‘:f/ef ifrcartions
! ey e=mmn oy of eristing fea)‘ur‘:) Gate No. 3 Item (1)
' Lase . i -.L‘L - LL - t‘u-*
Fo45 8or# 7
. w/'bes nut & washer, - . -
. _ELEVATION (3',,, Joint) \JMJI NI Hels fo Seals.
= AS CONSTRUCTED
3212 545 CONTRACT NO. A -HC-57-68 -C-0032
L. g Fimber Lagging s} /Xn-odﬂ/ wekd Soa CONTRACTOR Aex.
N \ Valid 4 N ;*5,,,,., F—a_l 24r 28 wirut & masher OATE OF RECEIPT “F NOTICE TO PRCCEEDSD
. g Kohole in /egging. OATE OF COMFLE™. “4 OF CONTRACT.
¢ SECT'QH D-D DATE CF aCZEPTanCE €0 Yune 68
. T
\: é; Scale /{210 | 1 |
9 EY 68, Revised As Corstructed I8 3
—— [ R [
i —wlgr—# - : Aug67 'Changed beam spacing D=2 .deleled dimention 7o bracket. J7od
& ¥ . oreon] sare | —c oo -
~ I A T M\t R
‘A :" . “ ‘1 . U. S. ARMY ENGINEER DISTRICT, PORTLAND
Rod Ancrored ety o oy K50 " - — A
” Corcrere~ — 7 % somaneon DB S, WILLAMETTE_ FALLS LOCKS
) B I aardees ° —rir WILLAMETTE RIVER NEAR WEST LINN, OREGON
= & ) Counterbore ) LOCK GATE 3 REPLACEMENT
~ Faishing Lagging - cecxen VD, . _ _
Gudgeen PL.‘A.I:J SN ) T . N GATE LEAF ARRANGEMENT
Arrche By _FLAN e n A'?L ]
(Re-wse) X s
EX|STING PINTLE - e 9(/47.14,5 N
A Tarebackio . i East one shown. West one opp. hand. LCT'M e — ~
rrtuch P T e -
t;,“-« A 3 Scale 1§« /1O Seale 14 5100 0 e . i
=l Croreg i
. s Sesibunicil| A . UWR- 114-101/2
S < s, et . — . S—— 1 - "L 2 °‘
a ¢ | s | 2

. L ] o MICROFILMED /0 fe 0 _1¢ . _ PLATE 25 -



CORPS OF ENGINEERS s
2
| ! U. S. ARMY
&1°1° b o b _=nd pash .
——‘ - R . €l b Je o V_lild : L giu. Fhole: for /#6145 1]
364 3ie” _ 3te” A - . Wole 5, cing same asin Fimozr
Gudgeon Aziembly ¢ | é ' - £ 14 bott holes far /8balfs (B). poifs MG YNR 119 13//6
Owg  UWR-1/4-19/3 Lagging Suppart ' 4" D <-| ! jhb/g spacing same as in Tlimber o 3¢
0/23 . l ol E Miter Post Dwg. uWR-114 10/ - T
kg | Handrail Sqppart ot hofe | ’ 3
T D e g Bt S R DS PP P T Tg o .,{—; . - o tumsg | ~ e Geam farge, | Ther £
| ! &/:;4/{2« t E ay E M H ! ! < ANy
bl 3 3 g , | o
8 AR : g} | G
i ' <M | q ]| = o of
| : N ] ! 5 el )" | i
' v, s - : -k NE | o
- L) ' 1 -
+—-G+A e e T o tuwso G -
= : 1 @t
' ‘Lt ﬁ ) : | =) i '\
. Vide Gate Gpening . -
: and cy/inder d o i &
| /g_"_‘#la”;ni ot $ I N SKIN PLATE SPLICE AT SKIN PLATE SPLICE
! ~ Lm0 ‘ : ! bolt hotes o as BEAM AND SECTION m-H BETWEEIN BEAMS
} {—— -4+ Py sy seppre l M i ¢ 5D ™~ Scale 6°r/07 May be ssed ‘asfead of
S lagging ol | Cptinder (N ; y ) D — - splice al beams.
Sy W ‘I}%" shel Sl S 4 ' 8ol ¢
¥ . ) 7y e aib holes LN \d . 1% : ;
N *‘.3 X b ! i e §~3 ' b LT b $ 3 : "(" | 3’\7 Stect End Fe:t | ).B 7 ~Aug ”,’{”/’f/‘/;
2 &3 3K e v Miter Iy E I B - £y L Steel Ed (<45 7 S ( 82m @ onl,
. 2 | '\ [y N | g el = Y ” - s z .
S 1+ -2+ 1= 4 = v J ‘\7:. e : 5 #dwes ¥ Web 2Bersm) ‘ —
n': . @ : S aa --n-.‘r-._‘...._..- - ..-....-,._.A“_.M.A\{:}‘-_-W_VJR...._“;‘- -m; —_— . ¢k Wso \ L B :_ [
. LoLoogh “egsing, ol R o s ] | Y’ @ — 1 P 3 Frange 7
LG ! J o | cuppan g [ N ‘ - Ce End Rt Fag. R ExdASFlg RS
R : ! § v | dorrhote: é r] i ) é 1R ) BT -\\i I - H k] ' T A Koo .
i 5y Sl kwsag 5 £ 5 . N JV‘L'-T'(&.’"‘ fo JEC GG / 3 3 * >
‘ -*——@~- —n-\AJ.‘.--._‘..:---,,f.._r"“ L % il ! R o ’ ¢ lnw o N e = T 7
o | N ¥ y ) . N © —_— 5 — - Beve/ cormer as regd” N Berel zorner oz regd: FQ‘Z- B
[ -} , 0 o . : | N e - ) g
N 4 \ Ry Gouje rostbzrore 2 > Shorrats £
N W . R T ‘; >A|h . S A . 1o arration in
Y . : "‘43" t Cuisot R ~y i L ' . we/ding second sde © 1N 7 “/ Gouge raat / H . 5 sibrcn :{a:;:
; . 4 e « 7 ~—n before welding — }.—./ ke
! N H ; SEa © Sy Jolerance an
2 o P | |~ ) secand srde W depth
o < : ‘\_‘\— — h 7_ I . %o Beom (onnechun fo End Feit
'3 : T | _riow R _Aow Y SECTION F-F _SECTION G-G c
; {__ { 4 d I bR - fioaw Full 3ize Full Size
!
: Gy : N o, S
. B = T, A o] et 1]
; TR A= H R TS T S S v ! -
i ‘:i ],.\ Gafe Stop T4 ' L{Sla‘i/ng. ) {'Itf/a FTng- : B T~ “JF/’?;‘ hiorss:
A J bart holes f 1 Fra Vg Wb ;j"' Y8 web n | ,
8 e = A = A = g~ = Tt m =y e | N | /cnrsr L. General Notes, Cwgz. UWR-119-121/2
- —_ __'_%—| —_— - - — Marer : e oot 2 1l
Pintle ( A 1 2P j 1 i (gﬂr-aL;n »Zyg sachpane/. | E]<J Bol. Seal J n i Hf/:;‘;’i’;r{;f’:;:f“/ ::/ u‘;;;/‘;:{:;:r:,:h;:dn::. ‘1{1 ;r’ ‘:fd/c;a/;‘:;
. A AR /e i 3 N . 1 e < 25§ 2thrr na indrcafsd.
unR-114-101/5 ;‘j:”ng?' X ‘J D ) o9 114 -101/6 T' Omg. UNR-113-101f5 g DMU"’PPMS y . zi/’d;;;y.'s‘;;b;",2;4;:/;?.)’//;/_-’7;#:;/ ;p';,l,ﬁiJ//’-ﬁch;&:J"“//
. » s L i M . UWR-114 124/6 d E 2 ) / cirdance with Specibications
= ESY 537 G K 53 4—' | sigg- NUTER END g the Pesesmch Counzil o Riveted & 8aited Strachurad Jarmhs
| RS o < gf/f,h;:;vgm.—ermi Eaar}4{l’ff;ﬂ,}é€0/€/ﬁ Mar/;/) 1262.
La9g.2g S, rhs not o ole3, rnom dia. of 31t R unless otharnsted. Pin
D/5 ELEVATION - holzs ™ oversize except o ncted.
:’::w: [ bortom se2/ not SECTION C-C SECTION D-D VIEW E-E 6. Drain Heles drilled or neat-burned circular & bo size. —
= Scale # s /0" Miter End Sho 72 Jknr R and seal mauntings watertight.
2hown. ] L nd cwn. ) 8 Maintain Leaf Structure ?3 dimensins, sqeare and in
Back o steet Jeal Guoin £nd similar Fo,0uf 305. Hand Flane. Stewl 8.9 Piits Tuain é Mitermuit be parailel 2nd
Op_er:hhg Poof Brzchet end post Top of stest Straizht. W 1T Shide Gatr ;c-‘m%v;; 2quare, fo dimseniian and
( Cwg UWR-174-121/5 2~ %p of Skin R erndp3at Cirrectiy spaced.Install Geides 8 Jeal Maunting: parzile! 1
— g Skin R, i eim $.'92; of speming Ind in plrné. !
T . P L Kwso- = W i WS R Fabricats aisemsly camzriing beams 8D as auait;
se e : . ° Iy o = ° H ° - =t /7 downstrearr Flanges af asisrmitiy mu b lie in a cemmsn
; N . ) : H = s plans
R
\'5.0,‘:: 7 Al.emily '
227 nzrss Sw 35
W
M 2 i -3 l:yj/}y‘ Suppcrt —._\ i D ‘
v ~ -
“ }.h‘r?@r Beam PR :\g ' /% Typ- )%\4‘_
i t ~~ B
! v A
- : Backofstes/ o y q
o wel7 see -/ E8Drain Hife: .. erd past — ,__ S
SESTICN §-5 i Bian. 123,45 £ otin R T wr T, =
{ 1 Vva : !
5 wr i : *
e N P N o r T 3 H
20t g ZV N ° Famar 2 s & I8 :
— T T = .. ! A oo I ! Y z
L A {2537 Suppert — | co--t-s > RS | 2 3
‘ <3 e = amir - L, P <7 L5 R 2l hes 3 3
' Fe3Citr ‘T;ﬂ_ i = - g ! 2 ) 1
Owg. UNA-114-101/6 ) f S i3 1
= o n T Y NSy wry—
S ST T Noronn crthin M ret ihown §X 0 Ll 53 SO X AS CONSTRUCTED l
= ) m ] i% Sq CONTRACT no DA-WC -57-68-C-0032
SKIN B DETAILS AT QUOIN POST il | L RV CovTRACIGR HMalvorson-Masen.. . o
» ' € ¢ NOTICE TO PRCLEEDS?
2 b b stee) emet asit Looking D/s. - K@ /§_, Plug Wetd w.7 g:;g o RecERT Y O oracs2 m.é?;’l
- < hrb stz e soibs - 250" : . =70 . are y
- n ,-fA . Seal. l‘: I < n ; ‘/ Typ) DATE OF 47 ZEPT A3 20 June 68 . .
24 —Z Openiirg £ Gate \ N 3! d o O
- ’ : :i RIS - } !@* | ~
R S ! 1 <
o . 303 Q' ¥ M ‘\ | ”r? § T 1
e Tt w - P G T T (e . - -
/t5 ey ) i Hﬁ N LY Ls uE it 6F" I i ! !
—— - e <kn 2 . @i K 3 < Sl l‘— — a R5AuQuIFz 13063 3im2ni.an 73 orackel. Danged Jpazing of 31 DD Jros”
= e —— S BEEs ! : e — 7=
] i | 3 &2 3 ; ,
AR i T H‘J @:} s rol VS : |)| i Foiw ¢ U.S. ARMY ENGINEER DISTRICT, PORTLAND
M 3, ~i 2§ sEAM] D \ g: u\:, é B |F ; '2 i , jﬁ OFFICE OF THE DISTRICT m@uu:.‘gmun. OREGON A
w3 Y - ¥ . ) ! < i3 i -
5 n : ) 3 MR [o | I ST M - WILLAMETTE FALLS LOCKS
“\:<h H :’ | .27z, j :! 4,.4\;‘!1 » ~/3 & drown \;! N i | : : 2,554 i onawse 720 WILLAMETTE RIVER NEAR WEST LINN, OREGON
i M Asle. 1 2 z
. N " ' berm: a7 8| - - WED LOCK GATE 3 REPLACEMENT
I 0 Ll S r— ¥ = < ey —
/- 34 /-3 3 [S—— g g W WEDaAhS GATE LEAF FRAMING
~3Siitz Far: G —- -t : J g
4 1. - - |
Doy UnZ11g10a =" ) e & Sed
SECTION B-B
Scale 7} :10° SECTION J-J
— T RIS VES yz".x/.
a
3 2

MICROFILMED. PLATE 26



CORPS OF ENGINEERS 4 . l ) s - | . "

! U. S. ARMY
T—Vv— J
[ T‘-l W — Bwide _. € Gate Opening , cylinder & Slide Gote ..__14'
. N\ S/ INDER BRACKET X
- s A , Cripden, agacrer _ !
N : mnylcr] ?dfflﬂ 2 © ) See Pela. 4 .
i St~ il ittt dleiiiitttaly e 1 vy ““"’*”‘"“{‘“ 3 Chamser L 174 5 i i ; L-/% Basts. Drill STOW to suit actual D
| e T R P e WL e R e N S P oA N A A I B
.24 W.5.80 < ' [N e foriner 3 . w/ly exfended an n - N
’ i’ : : ,':!; gy I %p of Gate L /H— ’ ’_ - —(/rw.r E_m/.r correct closed position. ¥ /I/
5 N Q' [ I - in closed pc;lhan——"— R > )
| 8 | n / 3 ) ' '
Hn |t svide Gate NI i ' [etle
K—{I;::uz:’ Bar \ | |':' i 'j e :’;In’l’:’:’fnd a3 . E: /pllydrgyl,g Cylinders: 4" bore, 29 strode, 5 ‘-—5 4
B0f shown) ! l:.l ' x ¥ _‘wL NoRbé o sea, e e # 2000 psi reting, ports in .m* piston Levis - 'b_J
! . | /o . < S rod wiper and sea/ in removable .
A . 4 l_/l [Il £ protiing B P N '2, b1 bronze bushing. 4 cylinders reguired 7
‘-‘ I ' 't Satw [Teel Flow 000" 7.2 Nose 1'3 } per gate leat. Cylinders egual fo .
Hrar $ - E < Wikers 2000psi compact cylinder - CYLINDER BRACKET
U spaces €F": 32 vt 3 % < § (Betiern 1 Scate 3-es0°
© o o o © 3 o o o e | N :g 3 3 Q_.. a & iR
Molded Corners dafinl NS U] { I 3 i 0 1o p[ _ie
Vileanried . 7 ) . N Q:i vy T f 2 .. 'z
i \ =1 : ™~ h 49 Slotted Aoed o Iy 143217 . FrComer An e
- 2 emzoemcrm el s s 3y a
: | ¢ Opem/g/. g ELiiid I . fj,‘,:giff,’" csk botts (Coés) gty || Syttt 3 ,‘55 (- X s [Detaily same o: lowsr end . ':*?
et JY 4 Ry ] : : W ) S ! '
Slide Gate pat shewn - g * P (_——Flag Beam @ . |‘,-/4‘ Prsbon \Red; '.'\; 3 Stee/ Fin,
el | 4 ' Gate S 2 ' induction qrden«/ f")"' or
~ fop .
. ,*:' . ' Y / A 23424cf 04" Ak L ! 50-60 Rockmell C; | —] Jvrned Bar
\_‘ Rubber Jedl. “:‘ qdln ! Gole 11 closed & - }i : Chrome P""‘r' }
4528 in to in seals SR 0 pesiron L S ol . Vo
i < . N - J ~ ' 1 ,
—— - . * -
sl e @ 0 ¢ @ e @ ¢ e o |dPH ¢ @ o © @ @ o . 2- £ ¢80l N T R = { M—
. 2 e & 2 o, | ! v Scale 3°=1%0"
Joo ~$5her B;o}] o o] A 1 — g En) i
Gate J'fap/ IR C . . T dlocate & drill holes for seal ' - ! "
19 19 _! bolts and screws after robber . CTIO.N‘ .A A | 2 ; E"é’:’k‘z’;r""; B
A ‘J sea/ assembly is obltaned. J . Scale &7:/0 K p ) M/hp:lé ; /"R f:’ . “’k‘ - /
9 p//u' each ale Yraghlen .
D/s ELEVATION Dwe. UWR-114-101/3 | g A e offer dritling ard
SLIDE _GATES ' * de-burr all s35¢1) 7T
S : .- . . N
SHEF R B . Scale /=10 . 63 z’b/z _ i «
/ [234g . ' . < T X7 . <P LS
A~ ST 4 Gpenin S A i e . Shey 1 eals %Q‘g:de—x : Q
Le N T ey N\ [,’L. 2 P r - - pof shown Sl b
B llctted | * ) N . B9:ldIong £u.Co J'tm:f&t‘\ ~ i 4/ Gale NS
CRES ' N e = 23 /
Sk TREA ANEAN 3 NN rRSbt (] . Yy
olt T H 77 2 74e ¥ Malerial: Rubber: -~
; %18 _See antract Specs, ; ELEVATION SECTION F-F g‘f
% = r SILL SEAL DETAIL ¥
3 q e oot S0 . .OPERATING CYLINDER STRAP BRACE o
} ‘ Seole 110 Scale T+ 107 X
» N S i
\\‘ \Y ' g L
N N ! 2EI'b 1 b of Er Pk L_J
e SIS a T EET IR e —
AN (8} 4 . P
A /-[ 3242
¢ N o [ 24 - /A’(‘/:Pr R 5.!
3 PHole. in&
- Alfernate Bort ; -
l"-’l'f(c‘-/) kadx&nu/.l—/ [fLegl! '\E:l‘l m
Gale 4/1° . . . . S
5 l N L Prssids Indicating Desize for Jtide Gales. See Specs..
- ~ Orill & tep for s 2
A 3 : The Siid= Cv'a/n.r shall be checked, in cloied ifron, K thaf
SECTION Y-y 3 r3s Jeal i in full contect with ! Gare i eaf"?/a;“, ;::?25’2/
Scale 6+ 1:0" i. . Seal 15 natin combacl, adjvitments shall be made until seal
iR /s tn Futl contact ar.:un://:er//- of Gals Leal. Care shoold
" (‘ 2e2at be taken sc Phat the Seal /5 nmec compresizd more than
Iy necesiary.
Vi< A |
3= Z A { -
. s. SN 27 2 //J
3 NN £ si Sh
| o33
Y .J’ & N Rubber I -f:y Bult Joint and calk with marine calk. compcend.
- 3 2 B - Neeper :
B! +d é /6d Mim Jf P . ONSTRUCTED
_Ei r >SS, - ——" - - CrEs Bolt f“ £ /eg remcved Fush in way of Leal CONTRAACSY NSW-WL‘-S?—GG-C-W
] 7ABA PN fid" Ihreaded CRES Stud and Halvorson - Mas:
= / SILL SEAL €5 not CONTRACTOR /e
}i Gare - 3 ' —_ == "SECTION E-E ION E-E ner DATE CF RECEIPT €€ NCTICE 70 PROSEE 3
N rFY G OF TRACT
3 Fomssn - R Ty Guatr eo7 siminer mre T S e )
: 4 . r - cale 2°:/°07 e
$V Aternate heads ) /{1
3 D
S and Nuts -*
3| 3 Helen & b £3:28rd(coti
¢ L-2{ ‘ I | _
P | e - s .
.$¥ ’/4 /19_ o ) 11T b . b cr M2s) End P2 . N\ R5A 87 Added Nole. Added Tofter Pin Size. B
:‘s | 1 et ) - | Tvaon] mare | ocecmrron -
- R - —
t L&X AN AN W o) £ns '} -7 f P D ! 2s dik U. S. ARMY ENGINEER DISTRICT, PORTLAND
a8 " te: ipzied e — .
L : T:..r g £8 6 b T éj o; ipaied 53 ree e 575 ] WILLAMETTE FALLS LOCKS
. p A0 / # } L Rabser Sral | R WILLAMETTE RIVER NEAR WEST UINN, OREGON
SECTION X-X VT AR == e CmcEess e . ) W_Ea LOCK GATE 3 REPLACEMENT
- . o 4 exgcaxn -
3 . JScale 6°+140 2 t,{,k:t_ theated : o — SLIDE GATES,SILL SEAL ,AND
2° 1° < HuTS — — " ’
S e - wynuts ef 3 e 25iiaizi’ | 2 "r-ul w0ipes 2 5diaialt e P_g“ 15 soes 5%&? MISCELLANEOUS DETAILS
. . P S — T R ¥ = ArrmovED: Acg
\_—.ﬂa/rna/ Rubber t‘zﬂ Oriff & Ctk ZudiN ENT LD D & . %‘3- an— P %“7":’@' M
e (P Tae Contrat coees for § Borts e e - T i
SLIDE G:TE SEAL RETAINER BAR SIiLL SEAL %;‘;..-.._._u.-...u_- "‘““WU;R"T;; |b|/4
2 v 07 cale (s /0 . - . 1tO" 7
— ._Sc::—_ ° Jeals {4.r0 . Ao M ------------ e & 8
— a s | 2 1

- ) * ‘ MICROFILMED /0 PLATE 27




CORPS OF ENGINEERS 4 3 2 '
[ U. S. ARMY
. £ Guob-eon Pin Back of stee] End Fost 7°
. . ) . 64 Nom. D — .
¢ Pintle —] | 47 skin & e ed ré_l
— . Tt
- | — Il % #holes for Iy T T—’- MOTES
/ { §o a0 screws. - > V. GEMERAL MOTES, DWG. WR-114-101/2.
_@. 7~ .
‘4 @ v - Efl L e \ 2. MATERIAL, STRUCTURAL STEEL, UNLESS OTHER NOTED OR INDICATED.
191 2] cap screw y ’ £ I _ 1| 3. STEEL CASTINGS, ASTM A27-
wilh 2ok Waiher L3« § rong c # ‘foﬁ rews FYTIPN5prue -1 . c \ L = . A27-43T GRAOE AS NOTED.
D Bronze bushing ! V 3¢t acrews { i ’} ~ L . :g; 4 Gudgeonpin ’ - _1 b L 4. RADIOGRAPH STEEL CASTINGS ACCOROING T ASTM E?1-32 CLASS 4 SERVICE.
’ ) 1 fR H 3R -~ i i L_S $. ACCURATELY SET PINTLE BASE AND ANCHOR BOLTS IN 1:1 CEMENT-SAND V o
9{ 3 . . — b R WIGH-EARLYSTRENGTH GROUT, (SEE CONTRACT SPECS. Vi
v Pl Z? — P BASE ) LEVEL AND. SECURE
*A 2 L. ] ecper T T 777 ] i SE AFTER ANCHOR BOLT GROUT ATTAINS SPECIFIED SET. RELEASE LEVEL-
</ 152 ,.g G W50 b\ KEEPER PLATE NG SCREWS 2 TURNS AFTER BASE GROUT WAS SET.
5/ ©6 PR
$ ) ! . X Jeale €70 /%0 & LOCATE ANO DRILL FOR GUOGEOM CONNECT IO ON GATE LEAF. WITH LEAF In
b * ! . o . Cwood Quorn Fost T \ - CLOSED POSITION ANO MITER POST VERTICAL. MAXE NOMINAL FINAL ADJUST-
Soof e o i O ' 3 @ > ) . B9HS soits 1385 G4" i Nominal. Iight prest fit inte caishiog WENTS AFTER GATE IS INSTALLED: BY ADJUSTING AMCHOR BARS. MITER
cap screns : 7 e 1 1 - ;ncﬁap Barz. (See nate below). POST wiLL NCT BE VERT.CAL WITH GATE IN OPEN PGSITION.
L . . X -,
S i . _‘J 2:500 Setf-Lubricated Bushing, bronze
Stee! casting . { \ D : ASTM Feiig. B-22-61 Alioy £,
1‘ ] ? o, Tl ot e TF T N Lubrite,M2taline or equal.
‘ . e dia. { 7] e N Jo B .
. ti PLA'N for §'d0ull boit af N Regd fit = Bushing LD., Pin 0.0,
. < Fale I~ O | ¥ 2 0.507-2.003 clear? Aiowances
) T i far Fitmay be applied 1o the
- Forging Cself /ubricated rominal Finished diameter of
SECTION B-B or Furned inside face e/ ther part or dividsd between
- bar; 020 BUSHI N G {5 Soth mating parts.
\ g Jeate &7 v riO°
€ Gudgeon Pin hil BRN NoTe: Optional fo ream exisling enchor bors o
. P rs max. 414 fo suit uniform dia. bushings.
. Py 11§ -
€ Pt/ ¢! } [ Lo’
Wr- 2.500"|28:353 #neles in ks 7% Lﬁw_' . I £ -
- ! 5 \ B ck of 3/¢ el end past N {rﬁ{ . PIN
c : i N flintte Heel Bushing. Al Bronze. Bor & A - y
s oo | NN/ B S T e TRz | b c
” ‘ntle Hee ee/ Casti . e~ < 3
i AN ASTM 4-27-62, Grad£65-35 Llust b y;1% T s
5 Radiograph. - 3 L ~37 trimmed
0o oFf Si// ‘_V_\\\?l(?"') ¢ | ¢ 3eam 4 L -
e — - N . < N
o . A) 4 ond dri! holes in W
I N\ 7225 P R PN S t A
V2227 77, 2 A 27 . ’ ] hcation of Guogeon Pin 4 iom. him #3unnr
A R P AL I A AT m& LT B M %% info exishing | / )
\\? .;I N? . %1 e 7 v ﬁ— "g{ \‘l(\1 éo’ Bar
BN R e b LN Wood Quoin Fost ¢
. . Y, 1 Q N
—l8 - 78\ : . B ;
LoYg I i T s o SECTION C-C ,
kW] S < ' A W, A Scale 372 1°0°
w ™ S o o - sale T _secTion 00 B
£, . oy . « /-
sase b x §'950 7 eveling screw NN Jeale /70
. T B B Hom of exist pinkie base R
£riting cone A7 PN BN ik T T . G UDGEON ASSEMBLY
chipped :,c:A/ : _ L. 2 ot -Non-shrink grou? pad. (Sec MHote 5). A
Aere T A ', 3] — 3 »\'Pinf/( Base -Jteel! cast }Arm A21-62 : Yze Exiting rod connectar
: ooy 7% :\P/'n//c Collor ~Steal rw//ﬁ? Grade €5-35 Radiograph Ys= f/l;’}lgﬂ Pin
. o 703" e Pintle Pin ~ CRES Type JB4,0r ASIF AISI-637, . p 3 7 ;
N 4 HMS  —Srade cr2. Steel Casting Radiograph. £ 15 phole for /¥ bal? l Use Liisling Clews ;
T " S fo mateh quizting A ‘ ( Use Eiisting Pin
H :..Jf\‘—" 19 & 12 €  Swedged Anchor Eolls ) 5;‘/'/75’;#‘:'—;: {A:‘;'I‘/;J/RLE Z‘\ o prten e 23 Jzvble Sitra { ] i
B Wt rar SHIF R 25 euble Entr
. = - All'sdges of Grating bandsd.
Non-shrink groul SECTION A-A 7 ¥ — &ust Operating cyfinder 8
- praton m:{:’
F 7 Hs sotts N ! Fmabi direoo
N \ [T IR "
) LN By Vo -y..-}.n-r% ol
Use &xishing Clevis R T e S =T
aond Fin Y N tr < « - ey 3 .
- W N TS
- l; o 1114 z_/l I Fight £rt b3 ”""_ﬂ rad } o shad /orrli_'f/kj bt
Prisbon Rod Extension = | } i I <f ppe 2Lk Mt zuf from Shroderd Mol
(See Deta:l) s A E j e 2 af o g -
- E2/sling Gole Operating S L. 242 ol fud Gleng AS CONSTRUCTED
°. Cylinder Piston Rod Y 28 E CONTRAZT No M- HC-57-68-C-0a32
- s NTRA Hetlvarson -
. Bracke! lo be set & fiekd welded so -~ \-§ L. ] i ggl’! Ofczio’nt.‘ufl.‘f:.;-orml 0 Mpﬁf‘?f ; [
. that there is j"r'nal« of bravel laft 1n ;g s.s_ ol DATE % compe21re WKE 70 PQO;EEM it .
‘s ?:g;‘:in :{.’l/,sn:::r_lwben r/;a;/.; is o3 PLAN QPERATING CYLINDER PISTON DATE CF AC2EPTANTE 20 whone
; e i s 33 pLAN 0 o—===RANRM AFLAPER -T2 s e e
5/ Drite top fo o recess when gpen. LY T e s ROD EXTENSION
A .. leveling screw A » v |"’L, .. Scale 3710
L : S -8 LY ™ so-in & ream .
& Pinte ! s N .- Handrarl -
> Q 7 /41-) Ly Socke?
"4 p— X 1R O 648 Revsed As Lerstructed ot
n g . | { /‘5”‘%:’ N ..u.g. Y R2eiicd ‘f E_ll'.nl-.',;n stlal Reyiied Cinviech im 37 .
s , ? — ?.4 . 2 (('A?[j,- (orrosion Resisling Steel. atvmon  Barx Idm’m"m_ ’ew;.‘d:’mﬂms fozesfomiic € | -({
- . 3 * ;‘N ; . PTYOn
- N S ' < 2
A N X & e ol e v U. S. ARMY ENGINEER DISTRICT, PORTLAND
R : e T 2 Tonnecton R §’$ S A
Eaisting - FBacking H ¢ ~1"Inipe for drain Jhap Fit Erackef vemanem .2.25. . | WILLAMETTE FALLS LOCKS
Masonry Wa 3 o Beam O - T WILLAMETTE RIVER NEAR WEST LINN, OREGON
ST si = LOCK GATE 3 REPLACEMENT
. T m—_— -
10" Cnord) " l R ELEVATION e 1 PINTLES ,GUDGEON , OPERATING ROD 3
locats & dm’/; _/w/r'é{ in aa:bh R ’_\'-" ’}',;-/a’, 2% 4).,{.;; EXTENSION & MISCELLANEOUS DETAILS |-
5 7 re. Ty YT
PLAN OF PINTLE BASE Connsction & slecation o match sleraticn of SECTION E-E Al A sz o 2ANT
€s/5t/ing gale gperating cylinder. ;:.-',‘17:-,_ s N e T e, AP S
PINTLE GATE OPERATING CYLINDER PISTON ROD CONNECTION /N it rema R vy vy [
i —_— h . jinn T —
Scale 37170 Scate /4" 10 ..?’?7 7/ UWR- 114-101/
P ———— o .._u;:%....- i e - I
3 2 1

4

MICR!

PLATE 28



CORPS OF ENGINEERS - 4 3 2 | . ]

N

~ 111!l 9O N

~u

"

1
MICROFILMED /O Spp

U. S. ARMY
Il’nrrrv;d ro . y
. M- Rt Lea
A & L2F" Lt Lear A
r’ Zimber r_jf' . : B:ﬁ
” ) , .
. Top of Post 5 | Quoin Post y) ! l ~ . /-dere/ Vimber fo . Berel Tiinber fo | : ;’,Zﬁ';c A |
earn . . - .
Top of Post E L) 1 ; : ___ii Work lLine / ‘:k‘ '.:?' clear weld < e | ) Skin R g \a/.ur &.//) ,PQ\I : _‘—Marl line
: P C “?«_'—c ‘M‘ - - ’_’}! z 2k : B lqu/ + // _— ':‘q‘J
Bt :\ . _\*___ :,\ ~ g -k.\! s Q,-' ; ML b .
'\o :J--. < —;‘» ‘-'1 N _= ~ v @ K/ ¢ ne 50 < —=———— T (wn/;-ré;:;e}/ Aokes fn/ Quoin
N ; ’ : - i o
o S 3 O S I N L s A N ) (iec g omaus 0y o RFLL s N O B el R /5 44 o
“ 'T X "l_@' o “ i ¢ pe -SQ\Q Ny s\ for Stcel Froming) t::‘ E - L2y r_\gé =y N gluzd with walerproof marine
by L) ES 1 “‘"_'j_ .\T % é{‘\ §1G‘; SQ . 3% Galv. Balts < \E{‘ TR : X | g/we, driven info place and cuf
i SR - C e 3 x} N3 3;\% & Saeh beam N '“'é .= >R 3 off Alush with surface.
4 n ‘}#— Mn= 4 :VQ_ 7;_&,‘\ P A . - LN _\::" N . L:\‘\i N N Sl See Contracl specificaltions.
- k] e /9F &SI 6 < | 33 NS - )
. . . N e Y = 2 g 2o = s X -8 -
—tr k% ' - 3 23 BE | AokE belmeen Boams l Vol F ol e X 5
. S . I : ﬂ—— - . QLR tofif ower strap ,EIHS bolt |~ 34 fa0'74" LR £ Y or Ry
) —-- 1 3- L% R ™ SN _'.:}Q = 5. brace, pin & guss. w/hes nut =" |47 - ot
Il B R ¥ % I /“\ - ~/ washer : ] N -5 =P b
- ’\\_;,...‘ __\‘ '_‘{;--—+ X g A\ i _ - | ; y A - | //’;l‘;“. !
EN | ] ,_" N X e/ ° 7 T \ T T AR Vi) = d
3 —1 Ko T _*%___‘._» - Q [ - - = N = ~ a
v IS | L~ - P ESEEY : Q 5 W .
=i voome]—- —F o . SN - .-:w-:—-,—*—‘o N ! A
] a7 T3 R R : oo '\ Lot m L
:.:, :9‘\3 1) = Q +—@-—- 3 sl b-'“‘u—-\%—\: L INER —pu,.,,«-‘l‘\»‘/w& Pont
[ T 2.4 . N | R " :“ & rieat B ‘J i §
T2 Bt 3 gt - o9 3 TP =8
=43 RS [ S - 2. =L ;
0 p —:"§ :“ :t“ - e = L N a g Ber, foJ ’fe’ Trimered o DETAIL A
’j, —t +G o] A — | i meld a5 shown 3. - Use this Detail on bolom 2
o B = o —:k . D .—_jr . -‘il— 1 )~ : iH o< tin 04 . B bolts 1n Miter Post
Y o 1 » P e QUOIN POST |Gbs 24 threactea hrle Lot MITER POST '
DY e M} ™ '—o'”—am_-f — 2017 R Armor " weld shed wfwasher. Ga';,‘:ll“(;"";l"" HoTE: .
- i T == - O tal < K . ;e e ompa/ele Jie. veritlicalion of 3¢
;*, Su { 2. _ - 42 & hee nut. Lo holes Géoc o o pe” Complete field frcals . Y&l/4
c —-—+ 4 . ~ e S i 4 S T T Tt - - length before finishing miter post.
7 : b 3 ._:i__ s % Jee Plun Dng UWR-114-101/2 . c
g - ~ -_:1_"-“__3' t L QUOIN & M_lT’EB DETAILS
':.*_ - -+ ok _N‘,_ - . ey Sca/e 3% /0
o EF :"t:'*‘—a’ '}'? _ni_ N
b pead £ PR N C ‘-zr—%
=~ o L(‘J'l_J_FJ‘ O = - T NOTES
Bol. of Fost . F -Bol. of Post = ::nzg.d:./ L GENERAL NOTES » DWG UWR-I14-101/2.
- rtail A .
oo fere 2. PI? lo/l:ok: (A) I}” ﬁ;:’/:r Post, in f/e;‘Jf after
- - - A adje o Miter P Z ed.
;E'—EVAT‘ON A-A ELEVATION BB JAN A rush g s with mof Coal Tar Cotosole.(See Specs.)
_ TIMBZR QUOIN TIMBER MITER
— —Scale 2+ 10
B
PLAN C-C VIEW E-E
~Scale /310" Seale 1310
ow
Nofch Fo clear gudgecn .
bol/t & was er«g 7 £t # -
AS CONSTRUCTED |
e, V 45Bevel CONTRACT NG B4~ WC-57-68-C-0032 T
a . ® CONTRACTOR “&/varsan - Maso ol
F===t, —.— DATE CF RECEIPT ~F NOTICE TO PRCLEE 4
: 0 oS r /6 W= 50 DATE OF :nur\f.':;:;.scounurf%_/af!.. q
‘i ¢\ - DATE GF ACCEPTANCE &0 VU8 65 ..., —
e I .
J r_;j- Noteh fo clear RCal st 3PS5 5. Mecd Stainless
L5 Beres §- €< Sree! Plug. 18-8 Class. T T -
SECTON D-D R )& DRAIN & PLUG Vaug &8 Fevsed A5 Corstrucred
m 1 Scale 3°F1:0° NS Ay .7|’Adl.-d Nolte 2. Ressed Zim. on Miter & Quoin Pests 2
weveon|  oare seacmrron
SECTION F-F =
Scal= [£°-r:0" U. S. ARMY ENGINEER DISTRICT, PORTLAND
- A
oemenean LS, | WILLAMETTE FALLS LOCKS
o P2 WILLAMETTE RIVER NEAR WEST LINN, OREGON
LOCK GATE 3 REPLACEMENT
crnacxen ¥ 02 ]
e QUOIN,AND MITER POST, AND
- Zd syt MISCELLANEOUS DETAILS
=riRgpeo — STWCHE
sl Al . i T
UWR-114-101 /6
e p——————— oer§ o f
3 2

PLATE 29

2

UrTrITrNIYrOOrTnTIrrer1y

~



/

.

CORPS OF ENGINEERS 4 | VALUE ENGINEERING WiILL INCREASE YOUR PROFITS - 1

U. S. ARMY
Walkway planis 5437 be /1 1ited fo Ea,3¢r/ng gate
MR . coriforin with roch £ T = a5 3y : seatTL
I o Ex:‘sf/'ny walkway _/ ”e:’ e :_10” = operating machinery waSHINGTON
g a? % = S — < £x/3Fing hondrai/ to be
2 £ = Zyistin " é —-. 7emoved, recona, Fioned, ana
7/ Exrstirg mosonry wall K] $ % »:v//rr;cof;e ted 1 - reinstariead
Existing Lgnt Stondargy
777 7 —~—% < < L N " W N N N U N ¥ S raiviay RanaraTy \t | = e 5y
A Q)1 ] -
@ [x/sh? Asphalt Walkway - ioa = 5\ orE=2 A;.;,/m_, stairway
. - — - 'C remain
] l'/ / / / ///4 yd 3] L) oL i 1T — = — e — s
3 [ . . (5,7‘,4.0,,;5,,0;” T N Access rodder Lot wall—" : Wlkway cantinues n front of | A_} Stee/ &rafin
v Remoye gnd reploce Frrber walfway gnd wal = contro/ hause. Approx. 18" ade wth pandrai Se¢ Detoif A
F 5
m . < Existing loch corfro’ center. Yo, v . .
Ql ol . ) Sm Removeond reinstoll exsrirg 2=
! gl emove and reinsfoll e xis/ing coble lead b'ock Q operofed winch. Reploce so/fs, vt and
: Aly roconform with existing insfo'lation. Exisfing QY wostersin kindexcepl, replacamerits witLau€rre saLLs Locks
R SN bolfs nufs and washers shoil be replaced i R shol be hot-dipped go/vorized SITEOF PROJEC OREGON CITY
NG 9 Aind excep?, replacements shall be Fof-djpped
u\, iN ga/vonized. N
- - - - ._BLock . ("
- OREGON
> &
NN FLCW e X
s B £0g ol Conarrucrion VICINITY _MAP
=iy Right | watl
ol
Neo
B 03 ; !
- ’. ., ] 3 e 0
Remove 3rd repase tomier wa/m;/ arid we. £x/s//n5 rmesenry
[ R/g:"/ Wal\
77 7 7 7 7 77 z — = - 3 5 ——  ris e -t WEST LINN
J / / 2 S a =3 = 1 = T: . Existing stairmay
Existing Asphalt Wolkw - s y ,:J‘ fo remo:n
Vi Zy yaeyavs = ;
P T
/ / V——Rozpn darwry 1 T " - ;g‘; T %-L.P == N
= —————— —— —3/-0" %o Goverrimer.! Bouridary Lirie. | E e X =
- oy ‘ — y
Existing mosoriry woll~—" ? \ Ex/sting [1ghf stondard // 3‘/:‘:;': ‘:’:;”:: aca
] 5 Plonk widte ramg w:‘ké ‘ | /Md i s omorts GOV'T. PARKING AREA 7
Remove and replace ex/sting ais . . . — 4 oy Suppo. ,’,
rompand ramp supports ,s% PLAN ) Mooririg ring recess o0 £Ad U:fazsfrw//on ¢ 20 coormcE .
|3 Scole: g >1"-0" Exssfing hardro! fo be Le o1 s v § g
$; ¥ : removez recondtioned 7imker waolkwoy fo Vf“f‘v'ﬂz, hf:gm' LOCKMASTER'S OFFICE 1 .
Approx. focgtor of Inuobing post (5yp.) o e siones b e fgead 0[7]50 TN g be removed, /| ]
S rock bolts (ryp) h P e reconditioned . ond , 7 1 R
9P A . Dechll 415 N o o parted GOV'T. waREMOUS 2 ) Ve
. 20 | T ’ remaralie g/ 761 ¥
. T = 1 = — S —F—r— T — G F
= [|l jl \;_, " I_ F:-| [ 1 1 — JLJ l_‘n L | - - - - '.4
+ - + 1) A A M i * . N - o g t':I'T i ’ 1R ¢ ‘/' I_f:l_*:ﬂ- .;f = ; \: ' ‘
12312 Post i o A\ . A . . H . e fbre ||/ S — T ' N= 7 '
Q S — e—_— | H (Tep) — l J S— i L —" n — ) . ///
Embedded Lag o/t past L I L— % ? pa g o e N B . o g L S o — = o ; T R J/
S5 aing'e % ansia iron . ; — ] o 125180 | |of chain | link Fobric) = 77 " \; T = 1 :‘ T ll \,[‘,,.q posts ¢
r T a F— i | 1 X | i=i 1 :\,2-‘ Fal T . — ™ n 1T — . stryt 8k’
t u! 7 E Po”"\\ —t n 'ur M — - ui T T 1 .’ / /s /
¥ Y - I:H L — . n w1 n . /
! I* ¥ 1 °| = N I ¥ [ 11 TT Tt " 2 T T - L xr85r0 welt
1 r 0 + \] H ;’ T——t—r - - o - o Lock iy’
- A e r L 1T 13
N, Embedded + - o g g o . . -5 - 1 S ' ”ﬁ - — L V. SITE MAP
d —4ningn . H ; Y ; s: /7= 400" -
e | R > - - Al- . e __T _T_L - ! J_l l T 7 Elou 13 5 (appron) 74 Sca.s: [*= 400" (Aporzx)
DETAIL "A migee2 22 8 = Z NeTESE ) Crown Zetkracen 53~ [ NEXQ il Gor 2 500 ¢,
- wre—— I - NELRFY Gofe recess « Exiifire masors
Typica! Fest Rooting Pedestal See Terai] A2 Ly A | i A—/pe encaserier? 0o Sarems e 4 Y
S57412+40.5 5TA13t2C.8 SrAl249; ard repiocec l
zf; ] ELEVATION—LEFT wALL I 0 [2"Wo. 1 mirg t/’/;-'{;é’;"aff,/l/f"s?
Excovgle Sackslope o5 resuired fopermitforizorfol Scolertym=1=0" l (Stargered jcinf) Sra /24/232 (Gare
Sligrtnerior vorsical post insts 67 ors 4 vote: ‘ iR omr) AS CONSTRUCTED
Add.meral bockiicse eaczvaicn requi-ed /\ Mooring rir.c ~eiess deisls snown on Log iy o A CONTRACT No. RACAS 774200034
Existirg hondrarl 7o be rer.ove s recand. rionad for horizartal w sertical ohgnmert 3f Post ond sfrut connections /::o/‘;}’}zas Detor A o CONTRACTOR JRALERAL_COMITQUCTIQAL £O
and reinstaireq T pOST instaliatior. Cetarl B crn Dwg No UNR -/

DATE OF RECEIPT OF NOTICE TOPROCEED 24 AUS 74
DATE OF COMPLETION OF CONTRACT Lu/@v 24
DATE OF ACCEPTANCE ..

Existir.g horidrall fobe removed, recond, Froned ong reinstalled 7"

~Nroe:

Tiriber wolh way *c e rer.oved
( £ 24,

Lech £732. . fr/:,‘:h:; masorry wa'l o
orid repioced F (o] Cech £ s \ é A' l Oﬂ‘cpmx focatior of rock Lot (Typ.)

~—Srusting post Tya) \ 132" Ceching -
11 | S E— I 1 1 1 T T | 1 z P — | T o I TaisFing rock anckicrs Shallte cut-of Fal fimbsr f17110
1 — i i 1 it HH { 1 ;‘/__ - f } { H 5 ,e;wng,c?-o_,echon From rzck facz Ses Specifrzations
N W e T e—— == .
\ ¥ T : 71 + 4yt J T K M . A IV § + g+ i+ L g/evstions 2. Tre Controcror sros £iend verify all exisfing cana *ons
1 ‘l : ; : T + I : ta;{/z.sf/_’-“g @levarions, ang Jimensisrs ss srown.
. : elnmsr posS
u  am 1 v | e y .W;v:&';cf/c" B 1 | i R A [ § p 3. £levations referrad £o 3 FRi3 32F of drowing: ore
J ot H ra — T G L R + + M + M ——3r/2 0 /6 Biochire  0asled on M.5. L. Dotum, 1929 Ad,ustment.
o —=— Yz’ : : s
) ¢ - % -A 0 < g Eleae|26.50 323 omlel of 2 oum | nA Sake] M—/j::i{:‘ '_&- o:'_;A./i,r;‘,r::/‘r cna lu~bar 3no/sl be p-asarvotive- rrestid
P =7 | 4 g '
—_‘L‘_V_ g o o| o] o B e
—+ —— ? ! 1
i 4 T
ry ry :
T -~ o 8 . . . . ’ :
" * [HnCN s L = _/QD - - L = I s kS L
Y ¥ ¥y . G 2 Z Rz S - . . p
M,ﬂ_}/z"f,[://. . Zee derait A é Za 2 24 2 2 ® 528 2 l +,-« N [\ 7. 8 Sevsed o3 consiructed Sss
/ A/ P S <—l - ; - . ) L IN 787 Azzez of 2. ri “5Eric rock &=z o of Peofes —_—
i Cron - Zoverbach=— (s7aggered "/) A, A Exishrig mascnry ) - O (T2l - /27 /2" Post R == =
. K C € Jorn’s \ Z(‘/k—’s"' 1 aCvaon  DaTe acscarrrion -
Pipe encaszment v
l _;'._.x."w_; Masonry ELEVATION — RIGHT WALL /’4'{ fv’::::‘l_onchcr: srovfed o b 37127 90, 117 r U. S. ARMY ENGINEER DISTRICT., PORTLAND
€ Prnte ccfe No.2 st T — 11/02%" # holes(Tyo.) _ . d =z
STA.12710732 ’ [ l,— " €xis57ing Gote . Scale: Jg7" =1~=0O B_ = M ek T} N
o ___  operatriag machinary . __'IO - P =
I § A WILLAMETTE FALLS LOCKS

Fasten grating with sodd/e clipy
. Qf}j: P x€°/09 scre~s - f reguired

A New 2°x 127 focing boord ground hne
%_). o S 2 T w natch 7o accomodare grating
Lo| L Ljeg)aludio See deras A
Jasrened withH %‘ Ex:5tng stairway

WILLAMETTE RIVER NEAR WEST LINN, OREGON

B i LOCK CHAMBER NO. 2
Existing Stoi-vay 8" | 4.3 <& corroga ro remdin. Sta.rway E1minared bottam ~2w £1/5 5 WALL LINING
[ foreman Deir3 g o0t 2w star Y stringersto oe of Rack Anchors (Borr sidest— " SI-¥ ¥ ~ CApprox.;
) per contnit ro decking connéctead #0 nen/  SEC TION AfA SIMILAR BUT OPPOSITE HAND [reranes o - susmTe: (YT —E
o | 76" Resiance P;lgrr'f A0risive Embeaded Groring and <7k 12" focing bCord: ff};”z%ﬁf%";f: = “«
M wirr 25 R 0esring Lurs D/ F%T0c ang 44 Y, SR & - S ian s Sima
Nr:f:' L R cress bars® € 0. ar aﬁpra‘/e:r opual cT T SECTION B-B Rairforeng Anjle, Type L70 SECTION A—A SUPERVISED
Facsirchargel - ess0me DETAILL A Gra* 39 dMzu D@ Not-Tipped PalvIn.ead T erappriei eyial Fasten wibh Scale: A" =/’-0" -)J o/1
) Sciac g a/-0" Jcale: ;70" 3100 nc.ls par angle e P e ne ol T e 13 UWR=114- 11
= 7 \ — I ; S

PLATE 30




CORPS OF ENGINEERS s |

VALUE ENGINEERING WILL INCREASE YOUR PROFITS

| 1 * . U.S. ARMY
w L]
3 - Q - 2]
& 3 ¥ 2 3 § ¥ ¥ g
- < [} < [ < s < * &
s : = 3 : 2 I3 <
@ 8 F 0§ 3 & s £ ¢ §
' L ‘ . n +  HSpaces between 12x/2 post &'s at [0'-0"ea. = 140'— O" ©w N M “
Pinfle ~Gate No. / 12412 Pintle ~ Gafe No, 2
| I | | K et e
' Exist light _-n/andan{z' | ! Ef.@:{ A/:J//ﬂiiqo (3ee sm8) Fin. surface eler. saries Vf/“ #0.0 y—Exist conc. pier £/¢V"f’;’” ~ y - 6
: . _— ol /st handraili . ! /i e
| New hand-2.[ng (Remove, recond;'yh'm 4 replace) uniformly from 5ta.(0+25 \ l wall at op t handrailing (Bemove,
! Elev. 39.0 Sec Gen-Pian) \ " redondition # reinstall)
e \|| : ! . - $_ - é”t hamjmi//ng
! | I 7/- remain,
Ex'st handrailis Staircayl 2 Eley. 40.0 D
[ % i )m'/m-g . wo. 7| "X e fj -
Excist randrailing (B S ona—— - Elev. 35.5
o __B__ USG5 DenchMork Y. e = Elev. 34.5
o - TNElev. 244791921 &) (;"’i;:;e;ecmdmm :.:"*_ S !
L u 1 - T
Tt
1 g T & \Guard
| T .x. . ‘I T Flate
L - T
" —
t'rislp:'p'ng empedded ":
cone. belows EL 24.5 w a
(a.f/l-mb;v Structure ) “ & e —— -~ ——5ill Elev. /5.6
C‘\Sfeih:;a //f) Exist Gate Recess 4 ' 1
= ! i (Leturs of ja7e, o — e Nasonry
¢ mechan s.ms & recess n
: rot shown) 2 : A
I, - - - - . + o Elew. 5.0
Y= \Corner Guard /20" ?,,-‘, Son - . 00 e) + . - . B . . . AR S . - - - - f——— e —E/ev. 3.0
N[0 af Cenc, wall F s s r._z&(f.) e /=6l | 20 S
| ) . A e - +| -+ - - - -+ . - +* + -+ . - - - —————Elev.— 10
| . . ° . . . ° ° . ° } . . . ° . ° . N . . . -~- com—Elev., —2.5
- . . . . . . . A . R . + . . . . + . . - . . 5 IS + - - - IS e 4 —————FElev. - 5,0
N [N AER] v/ &1 =< N S RATESY D 95 93 S - - - - - e , - -- -
:F ;\_[ ENN2E P A T S B2 ) §>\&1, \'&////.‘\\{u‘»\n BARES Py 5 N z'[.) 7 S SPP SN 322 £ 7 £ P2 B2ZS A SN \T;,-If?////k'i;m;& Erev.—C.4
....... 3 ! ) B . f
Exist piping /a come. b Rock Amchor o)A 1 1
Uyp. derail Drain Pipe 7yp.) x5
across MML' of'chanae! I gé‘i ,QI .S‘Zi:e/; et see defa'/;/s Sneet 10 .\I l s c
-q n * -
3y ¢ JA : . 3%
PR ; N = N R RS
h“ﬂ ° a!; ] g - j‘% .Qé Connector of sill same
Ecist handrailing (Remove, recond ;#iom (B SECTION ~ RIGHT WALL _ ) - A
¢ reinstall) Existing rardraiting Q/ Scale: Ya*=/-0" Countersink 2°bx 1" L;:;‘;":"-;’;ﬂ for 1 ; S« /,f ﬁf:f:d
b N Y J«12 Prank walkwa L, ¢ - wall planks
:}d,,if/)zzj :;;;Z:;,—; WV sez Pomk g&r::/:;a;ejond #ron " e vorres ) Y Fill with axpﬁa/f»\ & /f;:’lzs ;;23:;" malleable . !?—i _______ — : (Par tially
#IUCHETF (as appro) walkuay [Elex. A reoten rock. e 8.3 ; washer (Tgp) : : oo shouwn)
varies) i [ [ock or 9 where poshs excesd 7°0°0.C. install - X .- -
ea. en New Handrailiag T post £ grout esef v pozi .C. rnsi & C - .
Sta.10040.2 to AOTE: iere sonte /n.tn-dwm‘: 88 post ¢ EFCES Beolr dels” G — - =i dx /2 Treated |
Sta.2+05.3 Treated 3x-plank 2t back i/l (Driif #er, . N header \
Fight Eit)}— 34°P They-iolt
3\ Beam L g J w/walleable 818*77':02:{0:/_ D —
!’ w‘c on ¥ = e ]
washers § nut pO3F gua i
848 Post Begm | 4x8Joist centered btwn. Bai2 beams 848 Post (Beam may bear Hirect om (even pacing — Top of brace Y R L.
Be - ar direct on 7 M
moy bear direct on w/HU4STF eq. end o lese! rock surface ~ G Min cearing) rof ra eiceed, - Elev.24.5 4 : T ) o
‘eve/ rock surfoce Siew 365 ” 4c% Stringers ea. side oF wolk ufWUAGTF 1-67) | b 5/"’-23<5'-} o ol R s Sx/-8
& &7min. bearing s & WIZEETF o5 sppropriote) ea. end 22 Teated - --f /(f’j”f/ f/“fﬁ‘)
1£x 7 i ] installe:
Metch rock Sor post ‘2 Noten s2aceing | 4"Min. bearing, Notch rock ¢ grout /¢'¢/(79P'.€"/)~ post —o e -2 ! ‘-ﬁ-w‘sﬂ-
r beam £ grout jevel b 5 For $4G Shringer ermered Shum. 20123 wfHIEETE 2o, end L_ __ L‘ﬁ 8x8 Treated e sl } fagholts (Typ-)
r== ——Eew330—§ A — e "l_——~ . C"-'f‘}-av‘ﬂ";s ' ]
S . i LA H < 15T /87 C ogbolts 7, & Leht al i
2% zaiz Y e S B adbal it g L
=3 w 8 5 Post [~ S enas - - A AL /fe::m{ Za/2 broce £ scan o= ' ~ — T only N .
3c/2 Piank Y 30 Y f—— A A L. KBt 3pite 2ZAN! CONMNEZTION 2 A A [ :
wall S el SIS ——H .. I Nes »z Scale O — F===F=5j Eev 107 !
v el .l i ¢l * Lo B!
= 1 | - =+ — = f
TS I : S SN . _ccatiia sFsplize | 13 g 3x1220"Scab J : s ! 1 !
IIS T ?'::w' n 12412 post & (" asie (Typs 120 2 Teared S reated -~ = ! :
NE K e double-brace — | | ) P pest N ! 1 ‘
L3 — (MOTE: Stagger splices | J’ j 5 o—8x/2 Treated ! ) [
2\ Rock dnch. \5 E ¥ t o _‘.l af dPFerent clevations | +— + ‘s Sl ¢ 7 3 N + | s . 1 i
S5 (e HX Y ez em | and there shall be m - AP Ll o rock face srd sy -
- s @l 2 maximum of cne sp/ice . PISMPaEY) - —— °\ B NN W S VU W i
A E 5 3 & "’*“7‘"‘“"‘) T N o n1 ‘(7" St st i Z '\\ — ) Z4 4' V2 < O~} instolled w/G —$4°px &” :
o e Eew 80— $ £ | . 5 - “ILI2LO~IIE 7 <« - s !
> . 3 Erew 8.2 Sy — 3x/2 FPlank wall T~ ' ! \",‘ 51‘5— Yeated Lagholts (3 centered om ea. lag, 1 1" Lrom
: § e of & 3 Ssmer 3012 jroared post guard ends f 2%"0L) ;
BN == bl : - !
Tcce Frev s 2 N Spikes {yp.) 12212 Brace woll flanks )
) c— - —Eev. 5.5 — - L} ~
anciors - e LA — . ! b N\ BRAZE (Tvrical) SECTION A-A /A 5V 2\ ELEVATION ~MOORING RING ACCESS _
. o \NeADS scave: 1= 1=C" Scale: 34 =1-0" NSAGCAL score : 347=/-0" I
lﬁ-’-—\‘—-* 3 -‘\Ncw concrete walls (See P O SR A N ‘
<, - A) - -
Snezt /O For details )\ 3 = 5" pa 7" Spikes N ba— /2112 Post AS CONSTRUCTED
ag . ea. plank B 22. cost CONTRACT N& _QACWS7 - 80~ € - 00O
2879 (preat] ——___ - : ;
7 |
WS Amcrr erters.zn ;e < & ' '
. " bed -t 87 by g Rewrsed As Constructed ’
froweess Smebensrarram where required ;.-—.1""‘/"” Tea BOMGy20 Serised rew hardrail ¥ rock anchor ) ;
4 i - ; - w2 Pock Archor (Z“O'L!ng/h afy/v. RSO oaTR | DEeCRIFPTION ! ey i
B [« ” ’ - £ s '
ﬁ‘;"f;? mk fos - [ @ «rp2sed end, U. S. ARMY ENGINEER DISTRICT., PORTLAND ’
. [4 T = T T A
Nut & galv 3 SR =3 _ —
N el ] . N e WILLAMETTE FALLS LOCKS
> ~Clev. - 8.5 &/ washer - ;"‘/f,;; ":":' ut ! ‘ /5-0 ‘:/'o"' WILLAMETTE RIVER NEAR WEST LINN, OREGON
e S . e, i F”f' il J ez Sheet & Fer defals) DRAWN: LOCK NO.I REHABILITATION
- ' B ~aa - s .
_ YT T ~ ~ a | NOTES: R Kiridom_ RIGHT WALL
ber cnmec=irs a5 showa WUCEETA NOTE: Where limited scoze bztuzen Fhe post and rock crevesds ‘eas shall Ivanrized. Math CHECKED:
Tider sonnseurs 38 shous WUCSETE A Rl S AL L Spixes snall be golamized, Nathead,  |"TTR ELEVATION & SECTIONS
Bad S3CAE snolf o€ 3¢ waresac-ired C SEZTION rRat £23% 2an be soited dirsctly fo rock anchor arree e T qu— o: { DATK: #24PR 22
~, . . PARSD: d i ¥ &=
oy Smpsin (oo or speriea 2aust. INe 7 Scale : 357= ;-0 2. Al exposed steel Sholl pe z sc coated. '"/’,2,, -~ " l L ALe
Zinc ceating oF conect.ons not = - - e
A [\ ROCK ANCHOR (TYPICAL) AR A4 —
No/ scate: 14°= 1-0° = smesr & UWR-114-111/6

I

! PLATE 31




WILLAMETTE FALLS LOCKS

PERIODIC INSPECTION REPORT NO. 1

APPENDIX A

REPORT OF 1978 INSPECTION OF LOCK STRUCTURES

(not encluding enclosures)



REPORT OF
INSPECTION OF LOCK STRUCTURES
WILLAMETTE FALLS LOCK
WILLAMETTE RIVER, OREGON

1. A complete inspection of the Willamette Falls Lock was made on
25-27 July 1978. Corps of Engineers personnel that participated in

the inspection were:

Portland District - Engineering Division

Raymond Dewey, Structures Section, Design Branch

Michael Flynn, Structures Section, Design Branch

Philip Grubaugh, Geology Section, F&M Branch

Darrell Hibbits, Concrete Control Section, F&M Branch
Owen Tessman, Mechanical Section, Design Branch

Ed¥in Watkins, Structures Section, Design Branch

Portland District - Project Operations Division

Jack Braithwaite, Technical Branch

Portland District, Willamette Falls Locks

Bill Cuddy
Bruce Tangen, Lockmaster
Emerson Tiedeman

2. Inspection Summary. The walls of Lock 1 and walkways along No. 1
were found to be in need of repair. The rock walls behind both sides
of Lock 1 are unstable and contain loose basalt blocks. Locks2 and 3
were found to be in good condition. Lock 4 was found to be in sound
condition except that the ramp and wood deck along the west wall of
the Lock Chamber No. 4 has deteriorated and presents a safety hazard
to lock personnel and the public. The deck planking around the Lock-
master's office was found to be rotten. The Government warehouse
adjacent to the Lock Basin is settling into the basin. The east
guide wall upstream of gate No. 7 was found to be rotten.

3. Recommendations. The following major recommendations are made.

a. New walls for Lock Chamber No. 1 should be designed and
constructed.

b. The walkway along Lock Chamber No. 1 should be replaced.
c. The rock walls on both sides of Lock No. 1 should be

stabilized by the removal of all loose rock blocks, bolting of rock
faces and shotcreting of the interbeds.




d. The ramp and wood deck adjacent to Lock 4 should be repaired
and the deck planking around the Lockmaster's office should be repaired.

e. Methods of stabilizing the warehouse which is settling should
be investigated, and repair of deck planking and ramps around the
warehouse should be perfiormed.

f. The east guide wall upstream from Gate No. 7 should be
replaced.

g. Miscellaneous repairs as discussed in paragraph 12 of the
report should be made.

4, Reference Data.

Type of Lock ’ Multiple Lift
Normal Total Lift Feet 41
Maximum Width of Tow Feet 37
Maximum Length of Tow Feet 175
Maximum Draft of Tow Feet 6.5
" Maximum and Normal Water Surface
Fluctuations
Downstream Feet 30-20
Upstream Feet 12-10

5. General. Inspection details and comments follow. Information is
current to the date of this report. '

6. Inspection Monitoring and Reading Schedule. No current instru-
mentation is being performed at the Locks, but previous data on rock
movements at the east side of Lock 1 and photographs of this inspection
are on file in the Foundation and Materials Branch.

7. Lock Number 1.

a. Core samples of the timber posts and wall lining of Lock No. 1
were taken. Core samples of posts and planks below wall elevation 16
were solid. Most of the core samples above wall elevation 24 were
found to be rotten. Some columns were observed to shake and move when
a small force was applied. Horizontal boards above elevation 24 are
loose and new spikes used for repairs do not hold sufficiently. Spikes
were observed to go into the posts with little resistance. New walls
for Lock Chamber No. 1 should be designed and constructed (Incl. 1 and
Incl. 4 itemg 1A).

b. Walkways along Lock No. 1 were inspected. Many of the walkway
beams were found to be easily penetrated with a pocket knife. Part of
these beams were found to be easily removed and ¢rhmbled by hand.
Carpenter ants have hollowed out several walkway beams, reducing the
allowable stresses in these areas. The walkway along Lock Chamber No. 1
should be replaced (Incl. 4 item 1B).
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c. Inspection of the west side of Lock No. 1 revealed several
loose basalt blocks or rock masses in the near vertical rock cut
adjacent to the lower wood deck on top of the wall planking. These
rock blocks are separated by open joints and in some areas are
temporarily restrained or supported by passive ''girdle' systems of
steel cables that are stretched horizontally across several blocks
and anchored at minimal depths to adjacent more stable appearing
blocks. The loose rock masses extend downward from the top of the cut
to approximate elevation 25, where interbed erosion has partially
undercut the basalt flow. Interbed locations are mostly hidden behind
the Lock No. 1 planking, but projections from previous nearby explora- i
tions indicate there is an upper interbed that extends from approximate RN
elevation 27 at Gate 2 to approximate elevation 24 at Gate 1, and a L
lower interbed that extends from approximate elevation 1 at Gate 2 RS
to approximate elevation -1 at Gate 1. Conditions of these interbeds e
and of the number and extent of the loose or potentially loose rock et
masses that might eventually fail cannot be determined without either
at least partial removal of the wall planking or possibly in part by
lowering personnel on safety lines between the lock wall and the rock
cut. Conditions along the Lock 1 east wall are similar to those along
the west wall except that the extent and number of unstable rock blocks
is much less since the dip of the rock layers is to the southeast away
from the lock instead of into the lock.

d. The rock walls on both sides of Lock No. 1 should be stabilized
by the removal of all loose rock blocks, bolting of rock faces and
shotcreting of the interbeds. This work should be scheduled to coincide
with repair or replacement of the lock walls. An accurate geologic
mapg will have to be prepared for both walls to determine the location
and amounts of loose rock to be removed, rock bolt design and the
tentative rock bolt pattern. The final rock bolt pattern will have to
be determined in the field upon completion of removal of all loose
rock materials. It will most likely be necessary to remove portions
of the lock wall planking to prepare the geologic map. If the planking L
can be removed temporarily for this mapping in advance of final lock EE
repair, it would be advantageous both for the final design of the rock I
wall stability plans, and for the contract quantity estimates. Loose
rock materials will have to be removed by wedging and splitting and
with a barge mounted crane, since no blasting will be permitted and
access is limited. Preliminary estimates include removal of at least
200 tons of rock materials with single rock blocks up to 30+ tons.
Tentatively, the rock bolts are to be a groutable type of one-inch or
greater diameter and 15~ to 20-foot lengths, placed on an approximate .
eight-foot rectangular pattern. Shotcrete together with suitable
reinforcing and drainage will be required for the full length and
thickness of the interbeds (See Incl. 5).

8. Lock Numbers 2 and 3. Locks 2 and 3 were drained and inspected.
The walls appeared to be in sound condition from inside the Lock
Chamber. In the middle two-thirds of Lock 3 rock debris was noted




to have been deposited. This material should be removed when normal
maintenance is performed. No repair of these locks is required.

9. Lock Number 4.

a. Lock 4 was inspected and found in sound condition. A core
sample from a post in this area was taken and found to be solid. The
masonry steps to the control house at Gate No. 4 are out of alignment.
The steps appear to have been hit by a barge in the past.

b. The ramp and wood deck along the west wall of Lock Chamber
No. 4 has deteriorated and present a safety hazard to Lock Personnel
and the public. Cére borings were taken of the timbers supporting
the ramp and wood deck. The core samples showed the timbers to be
rotted in most cases. Also, visible deterioration of the wood timbers
was ‘observed under the wood deck and ramp. The rock wall on the west
side of the lock was observed to leak landward through the joints in
the wall. The leakage has caused the vertical timbers, behind the
wall, which support the deck to rot. The ramp and wood deck adjacent
to Lock No. 4 should be repaired as soon as a design can be prepared
(Incl. 4, item 2).

c. The deck planking between the Lockmaster's Office and Lock
Chamber No.4 was inspected. One deck plank was removed and core
sample from a support beam was taken and found to be rotten. Deck
planks on the south and west side of this building were easily
penetrated with a crowbar. This should be repaired at the same time
as the ramp and wood deck adjacent to.Loek &4 is repaired (Incl. &,
item 3).

10. Lock Basin.

a. The Government warehouse adjacent to the Lock is settling.
Timber bracing in the foundation has come apart from other structural
members. The ends of some beams under the warehouse and ramp have
deteriorated. A foundation post core showed rot in the middle of
the sample. Methods of stabilizing the warehouse should be invest-
igated. Many deck planks around the warehouse were easily penetrated
with a crowbar. The deck and ramp should be repaired. Seven sections
of the log boom on the west bank adjacent to and upstream from the
warehouse are becoming waterlogged and should be replaced (Incl. 4a,
item 4).

11. Guard Lock. The east guide wall upstream from Gate #7 was found

to be rotten and should be replaced (See Incl. 3 for location). Sinker
logs go under the adjacent log boom and into the locks. Methods of
preventing this should be studied.
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12. Miscellaneous Observations and Recommendations.

a. Downstream Access Walkway and Float.

(1) Nuts on base plates of Float Guide Frame were observed
not to be snug against the base plate and covered with mud. The mud
should be removed and all loose nuts should be tightened down when
normal maintenance is performed.

(2) The connecting pin at each end of the walkway should be
replaced. To keep the walkway centered on the pins, washers should
be installed on each side of the pins. The pins were found to be
bent and rusted at the time of the inspection (cost n@t provided).

(3) 1Inside angles of lower chords on the walkway were
observed to be rusting under the paint. Additional spot rusting at
other places was observed on the walkway.

b. Handrails.
(1) All loose handrail base plates should be tightened.

(2) Clean and paint all handrail base plates with extensive
rusting.

(3) The handrail base plate that is located next to Gate #1
recess on the left side of the lock should be replaced.

(4) Unstable Ground in Government Parking Area. Cracking
was noted in the asphalt at the southeast corner of the Government
Parking area. The cracks form a rectangular rather than a curved
pattern, more indicative of an asphalt patching problem than of slope
instability. However, additional investigations indicate previous
slope failures beyond the outer edge of the present area, together
with fresh local slope raveling and some apparent minor settlement.
The affected area is roughly 20- by 40-feet in size and apparently
underlain by fill materials. It may possibly be on non-Government
land. No specific corrective action is believed to be economically
justified or recommended, but unless it can be ascertained that the
area is definitely stable, it would perhaps be advisable to keep
traffic off this corner of the parking lot.

13. Cost Estimate. The estimated cost for design and construction
of the above discussed items are inclosed (Incl. 4 and 5). The costs
are current to the date of this report, and does not reflect any
future costs. No costs are provided for the miscellaneous items in
paragraph 12 of the text.




14. Conclusion. The Willamette Falls Locks are in need of repair as
discussed in the report. The estimates of cost for design and construction

for repair of the lock structures, and stabilization of rock cut slopes
is approximately $ 546,140.
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MEMORANDUM FOR RECORD 31 July 1987

Subject: Willamette Falls Lock Repair, Contract No. DACW57-C-0090

Background.

Please refer to contract specifications, plans and the attached drawing.
Specifications required the repair of three leaking cavities in the lock
wall opposite the PGE hydropower plant. This work could be scheduled only
during 4 July 1987, the one time each year which the Crown Zellerbach paper
plant is normally shut down. The paper plant uses river water from intakes
located near the repair area on both sides of the lock. Unwatering both
sides of the lock requires a paper plant shut-down. All work except
underwater excavation was required to be done in a 26 hour time period when
both sides of the wall could be unwatered. Seven NW vertical exploratory
holes were drilled in the repair areas through the lock wall to bedrock.
The cavities were to be repaired by excavating material from the lock floor
to fully expose the cavities to allow dewatering and removal of debris and
contaminants. The cavities were required to be completely cleaned and
filled with concrete. The concrete required was a nine inch slump, 3/8 inch
aggregate mix, containing a fluidifier and a non-shrink additive.

The leaks in the wall have apparently been a repair problem for many years.
When the wall was exposed for repair work under this contract, it was
evident that previous repairs using wood formwork and replacement concrete
had been attempted at least once before. No documentation of the previous
repairs nor any original construction plans of the lock have been available.
The remaining concrete in the cavity areas is poor in quality and has the
appearance of a mix with very low cement content.

Repair Construction Work.

During the repair work under this contract, water leaking through upstream
gates into the lock chamber was a problem. The gates leak at each of the
valve seals and at points where debris becomes caught as the gates close.
The contractor did not completely remove water and debris from the cavities
in areas 2 and 3 which are below the elevation of the lock floor. Initial
excavation was required to be done underwater on the lock side of area 3
prior to draining the lock using a barge mounted clamshell. Approximately
100 cy was removed. The sideslopes of the excavation gradually sloughed
back in and filled the hole. Repair work began at 2000 hours, 3 July 1987
with both sides of the lock wall drained. Sandbag dikes were placed in the
lock around areas 2 and 3 with limited results. The material in the lock
floor is composed of rocks, mud and decomposing organics. Water flowed
through this material under the sandbag dikes and carried mud into the
excavation as fast as it could be pumped and removed. As a result, cavities
in areas 2 and 3 were not completely dewatered and concrete was placed into
cavities which contained mud and gravel deposits. Due to limited access to
the site concrete was pumped through 1500 feet of 4 inch diameter pipe to



the site. Most of the forms failed when the concrete was pumped into
cavities. The cavity at area 1 was just above the lock floor and was filled
through both side forms and down the drill hole with about 1/3 cy of
concrete. The lockside form deflected several inches outward under pressure
from the concrete pump but no concrete was lost. The lockside form at area
2 broke during concrete pumping and most of the concrete flowed out the
bottom of the formwork. At area 3, the cavity was partially filled with
about 15 cy of concrete when the formwork on the forebay side began to fail.
Work stopped at 0200, 5 July 1987 and it was agreed that the remaining
concrete work would be completed at a later date since the forms were
failing and becomming a safety hazard.

Assessment of Conditions.

On 7 July 1987 an assessment was made with the lock full and the powerplant
side dewatered to evaluate the lock repairs to date. No leakage was
observed at area 1. This was a small cavity and the only one completely
filled with concrete. Leakage flow was the same as prior to repair work at
area 2. Most of the concrete had flowed out the bottom of the ruptured
form. At area 3 leakage flow was observed to be approximately 10 percent of
the flow prior to repair work. The contractor agreed to complete all work
on 14 July 1987 under the existing contract.

Completion of Remaining Contract Work.

On 14 July 1987, work remaining under the subject repair contract was
completed. Both sides of the lock wall were at full pool. A standard
concrete pump was used to pump grout through the drill holes in areas 2 and
3. Approximately 1/3 cy of grout was pumped into the cavity in area 2
through DH #58 and topped out. Approximately 6 cy of grout was pumped into
DH #60 in area 3 and some of this was forced out to the forms on the
powerhouse side and up into the bottom of DH #55, the next adjacent
downstream hole. A 3/8 inch aggregate mix was pumped into the top of the
forms on the powerhouse side of area 3. The remaining drill holes in area

3, #54, #56, and #59, were filled to the top of the wall using less than 0.1
cy of grout.

" Assessment of Repair

The PGE hydropower plant was shut down for major repairs beginning 24 July
1987. The outside of the lock in front of the PGE forebay which is directly
opposite all three repair areas was dewatered and this allowed an assessment
of the repair work and any remaining leakage.

No leakage was observed at area 1. Area 2 leakage is approximately 1 cfs
which is about one tenth the original leakage flow. Area 3 leakage is
approximately 2 cfs. This is roughly five percent of the leakage flow prior
to repairs. In addition to these flows it was observed that the PGE inflow
gate leaks at 5 to 10 cfs into the same area of the PGE forebay. The

formwork on the forebay side of area 3 will be removed so the location of
the leak can be determined.



Total leakage at areas 2 and 3 is now less than five percent of the flow
prior to repair. This is not considered to be problem and no additional
repairs are planned at the present time. Under normal operating conditions
both sides of the lock wall in the repair area have a full pool and there is
very little flow through the wall. The leaks will be monitored periodically
during powerplant shutdowns and if flows increase significantly, repairs
will be made.

Considerations for Possible Future Repairs.

If repairs are to be made in the future with minimum cost and without
powerplant and paperplant shutdowns the following should be considered.
Several grout holes can be drilled from the top of the lock wall to bedrock
through the remaining cavities. The cavities should be cleaned with high-
volume water fushing at a maximum pressure of 25 psi to remove mud and
gravel deposits just prior to grouting with a rapid setting sand-cement
mixture. The grouting should be done with equal pool elevations on both
sides of the wall.

If it becomes necessary to dewater both both sides of the lockwall to make
repairs it should be noted that stopping the leakage of water through the
upstream lock gate will be critical to the success of the repair effort.
During the 4 July 87 repair, plastic sheeting was used effectively as a
temporary water barrier. If water leaking through the lock gate can be
controlled by placing plastic sheeting on the upstream side of the lock gate
or by some other method the lock chamber can be effectively dewatered. Then
excavation in the lock floor adjacent to the wall can be done to completely
expose the areas to be repaired and the cavities can be cleaned of mud, sand
and other debris prior to filling with repair concrete. The lock floor is
above, and the forebay floor is below the cavities. Unwatering the lock
side of the wall before draining the forebay can help flush the cavities
with clean water. If the forebay is unwatered first, debris and mud from
the lock floor will be carried into the wall cavities. Underwater
excavation should not be attempted. A track mounted backhoe should be
required for excavation since this type of equipment has been used
previously in the dewatered lock floor with good results.

Dale Haslem
Concrete Section
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WILLAMETTE FALLS LOCKS

PERIODIC INSPECTION REPORT NO. 1

APPENDIX C

INSPECTION OF MITER GATES, MARCH 1994



CENPP-PE-DS 14 APRIL 1994
MEMORANDUM FOR CHIEF, CENPP-OP
Subject: Inspection of Willamette Falls Miter Gates.

1. General. Miter gates 2 through 6 at Willamette Falls Locks were dewatered
and inspected on 29 March 1994 as part of the overall inspection of the locks.
Gates 1 and 7 were recently repaired (in the fall of 1993) and were not
inspected. The inspectors from CENPP-PE-DS were Matt Hanson and Don Erickson.
A concurrent periodic inspection of the lock chambers and appurtenant
structures was performed by an interdisciplinary dam safety team. Photos and
inspection records will be retained in PE-DS and are available upon request.-

The gates appear to be in generally good condition. Timber lagging on
the downstream gate faces prevented a thorough inspection of the main
structural members of the miter gates and heavy seepage in the lock chamber
prevented a careful inspection of the pintle bases. The lagging, skin plates,
and sill angles on all the gates were in good condition except as noted.
Problems that were noted with many of the gates include loose gudgeon anchors,
loose gate operating cylinder anchors and pins, worn guide plates for the
slide gates, and wear of the miter posts due to tugs bumping and rubbing on
the miter posts.

2. Inspection_Observations

a. Miter Gate Numbexr 2. The upstream edge of the miter posts showed 1
to 2 inches of wear along the entire length of the posts. At the waterline,
the posts showed 3 to 4 inches of wear, 5 to 6 feet in length, due to tug
contact. A large gap of approximately 2-3 inches was present at the bottom of
the miter posts when the miter gates were closed and unloaded. This is most
likely due to the gate leaves not hanging vertically. This condition exists
on several of the gate sets and hydrostatic load may be insufficient to fully
close the gates. The water leaking between the miter posts further
contributes to seal and sill angle wear.

_ The installation of baffles above the slide gates prevented a complete
inspection of the slide gates. West Linn slide gate #1 showed damage to the
seal face, most probably from worn gate guides. West Linn slide gate #4 was
missing 4 inches of seal in the corner. Oregon City slide gates #1 through #4
leak at the sides of the gate seals as evidenced by white metal near the side
seals. The baffles as well as the bottom J-seal plate had missing or loose
bolts on both leaves. The bottom rubber J-seal was in good condition. Minor
concrete loss from barge impact on the downstream side of the sill was
observed. The upstream sill angle had a 7/8" steel plate welded to the face
that extended 5" on either side of the miter post location.

The quoin posts are in good condition with the exception of minor
scoring at the midpoints on both quoin blocks (1/2" deep by 1 foot in length).
This scoring is likely due to debris at the waterline that rubs the posts when
the gates open and close. A 1/2" deep by 2" wide gouge at the sill was
observed in the West Linn quoin post.

On the West Linn side, the pin for the gate operating cylinder where it
contacts the anchor is worn. On the Oregon City side, the gate operating arm
bolts are loose and the anchor plate bolt holes are slotted due to movement of
the anchor plate during gate operation.

b. Miter Gate Number 3. The upstream edge of the miter posts showed 1
to 2 inches of wear along the entire length of the posts. At the waterline,
the posts showed 3 to 4 inches of wear, 4 to 5 feet in length, due to tug
contact. In addition, the miter post on the West Linn side showed minor wear
(1 to 2 inches deep by 1 foot in length) along the face of the miter post.
When the miter gates were closed, the miter posts were offset approximately 2
inches in the upstream/downstream direction.

All of the slide gates on gate number 3 operated properly. West Linn
slide gate #1 however operated very slowly in closing and was noisy, probably
due to worn gate guides. West Linn slide gates #1-#3 had torn seals at the
mold joint in the corner. Oregon City slide gate #2 had a torn seal.

The quoin posts are in good condition with the exception of minor
scoring at the midpoint on the West Linn quoin block (1/2" deep by 1 foot in
length).




Several bolts were missing or loose on the J-seal, particularly near the
lock centerline.

The gate operating cylinder on the West Linn side was missing anchor
bolts and some of the anchor concrete was cracked. In addition, the gudgeon
anchor recesses require cleaning.

The Oregon City sump had loose stones around its outlet and less flow
the West Linn sump.

c. Miter Gate Number 4. The upstream edge of the miter posts showed 1
to 2 inches of wear along the entire length of the posts. When the miter
gates were mitered, a gap of 1 to 2 inches was present at the bottom of the
miter posts.

All of the slide gates on gate number 4 operated properly. Only slight
wear was observed in the guides. The slide gate seals were in good condition.
One metal stop (3" X 1 1/2" X 1" steel blocks welded to the gate frame) on
each of the two inside gates on the Oregon City side were missing.

Approximately 10 feet of embedded sill angle on either side of the miter
posts is loose. In addition, the J-seal retainer bars were missing several
bolts on both gate leaves and several bolts were loose.

The quoin posts are in good condition with the exception of minor
scoring at the midpoint on the West Linn quoin block (1/2" deep by 1 foot in
length).

The bottom half of the skin plate on both leaves of miter gaté 4 is
corroding and requires painting.

d. Miter Gate Number S. The miter posts were in good condition with
only a small gap of approximately 1-2 inches present at the bottom of the
gates when the gates were mitered and unloaded. The Oregon City gate
operating cylinder connection pin to the anchor plate was worn and should be
replaced because the arm shifts approximately 3/8" during gate operations and
transfers an impact load to the anchor which will eventually loosen the anchor
plate.

Except for Oregon City slide gate #2, all of the slide gates on gate
number 5 operated properly. Oregon City slide gate #2 did not appear to open
fully (was about 4" lower than the other gates). Only slight wear was
observed in the guides. The slide gate seals were in good condition. A gap
was observed at the top of Oregon City slide gate #l1 when closed. The slide
gate stops should be adjusted to prevent this. :

The quoin posts are in good condition with the exception of minor
scoring at the top of the quoin post on the Oregon City side due to a concrete
obstruction. The concrete should be ground smooth to prevent this when the
gates are next worked on. A small gouge was present near the top of the West
Linn quoin post, cause unknown.

Project personnel have noted the concrete guide block upstream of gate
#5 on the West Linn side moves when impacted by barges and tugs during normal
operation. The movement is up to 1" in a direction perpendicular to the
centerline of the lock. This block should be anchored securely to it’s
foundation.

e. Miter Gate Number 6. The upstream edge of the miter posts showed 1
to 2 inches of wear along the entire length of the posts. At the waterline,
the posts showed 3 to 4 inches of wear, 2 to 3 feet in length, due to tug
contact.

All of the slide gates on gate number 6 operated properly. Due to high
water, it was not possible to closely inspect the slide gates.

The quoin posts are in good condition with the exception of minor
scoring at the midpoint on both gates (1/2" deep by 1 foot in length).

The gate operating cylinder concrete anchor block on the West Linn side
moves approximately 1/2" during operation of the gate arm.

f. Sumps. Heavy seepage prevented a thorough inspection of the
dewatering sumps. Project personnel felt the dewatering sump covers require
rubber seals to seal properly.

3. Repair Recommendations. General maintenance items to be performed include
cleaning the tops of the gates to prevent water ponding and eventual rusting,
and gudgeon anchor recesses cleaning.

All locations where the gate operating cylinder anchor plates have loose




bolts or the anchor plate moves should be repaired. The constant movement of
the anchor or plates will eventually require that the plates be replaced or
new bolt holes drilled and new anchors placed. At locations where the
connecting pin between the operating arm and the.anchor plate is loose, the
pin should be replaced. If it is not replaced, the impact load from the
operating arm will eventually loosen the anchor plate or the anchor bolts.

Each gate should be checked for excessive leakage at the miter posts
under hydrostatic loading. The gates should be remitered and additional
checks for leakage at the sills and seals and the quoin posts should be
checked. In addition, armor should be placed at the water line to protect the
miter posts from barges rubbing up and down on the miter posts.

The concrete anchor block for the #6 West Linn gate operating cylinder
should be repaired in the next available maintenance contract. Repair should
consist of drilling and post tensioning the block into the rock hillside and
grouting the interface between the rock and concrete. If the repair is not
completed, the block may allow more movement which will affect the operation
of the gate operating cylinder.

The guide block on the upstream West Linn side of Gate Number 5 should
be securely anchored to it’s foundation. The block is a hazard because
continued impact may cause it to become unstable and fall into the lock
chamber.

Normal wear of the slide gates and slide gate guides is apparent on many
of the slide gates throughout the locks. Slide gates and guides should be
repaired and seals replaced should the miter gates be removed and serviced.

The miter posts and quoin posts, although in good condition at this
time, should be replaced when the gates are next maintained. In addition, the
gates should be repainted and the sill seals should be replaced as part of a
scheduled overhaul of the gates.

Sump covers were almost all missing seals and were of varying sizes.
Repairs should include field verification of sump cover 51ze and installation

of new seals. ////?
;onald L. Erickson,

kYructural E blneer

P.E.

Matthew D. son, P.E.
Structural Engineer
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CENWP-EC-DS
MEMORANDUM FOR RECORD July 31, 2006

SUBJECT: Field Inspection Trip Report at the Willamette Falls Locks on June 29",
2006

Inspection Attendees: Matt Hanson, P.E (EC-DS)
Jim Hinds, P.E. (EC-HC)
Kevin Perletti, P.E. (OD-B)
Bryan Mason, EIT (EC-DS)

1. Asite visit to the Willamette Falls Locks was conducted to assess the overall
condition of the project. A full periodic inspection will be conducted during fiscal year
07. Operation of Gates 1 and 2 were observed. The locks were not dewatered, so the
gates, lock floor, and lock walls could not be fully inspected. Below is a summary of the
findings.

2. The site visit consisted of a complete walkthrough of the entire lock system on each
side.
A. Handrails — Handrails throughout the entire project are in poor condition.
Handrails in many places do not meet EM 385 requirements. In many locations
handrails are not mounted securely, missing anchor bolts, or are severely
corroded. Below are several specific locations.

Mill side of lock:
e Handrail base plate between Miter gates 1 and 2 is severely
corroded and is missing all anchor bolts.
Areas adjacent to gate no. 2
Avreas between gate no. 2 and gate no. 3
Area near gate no. 3, handrail is missing
Broken handrail near gate no. 6

Corps’ side of lock:
e Upstream of gate no. 4
e Handrail and stairs at entrance to museum
e Loose handrail upstream of gate 5.

B. Walkways and walkway support — The wooden walkway deck planks
throughout the project need replacement in many areas. Many of the planks are
rotten, have checks, and are missing fasteners. Specific locations are noted
below.

Mill side of lock:

e Several boards between gate 1 & 2 are rotten and are not fastened
down.




e Walkway ramp between gates 2 &3 several boards are rotten.
e Bad planks between gates 3 & 4.

Corps’ side of lock:

e The lower walkway planks below gate 1 are rotted and checked.

e The gangway to the floating dock has at least 5 rotten boards. The
skid boards are rotten, loose, or missing in several locations on
gangway.

e There are bad planks between gates 3 & 4.

e Planking at gate 6 is missing support in areas. Planking is in
acceptable condition but some of the spans are long. The spans
should be limited to about 8 feet.

C. Floating docks — The lower dock on the Corps’ side has a broken float support.
The metal float casing has large corrosion holes, and is broken in several locations
and requires monitoring. It does not appear necessary to repair the casing, as the
flow is supported along the bottom by a structural member. The casing protects
the Styrofoam core and once the Styrofoam begins to get damaged, the casing will
have to be repaired. The pins that attach the gangway to the dock are bent and
should be repaired. A new connection should be fabricated so that the pins are in
double shear instead of single shear as they are now. The floating docks on the
mill side all appear to be in good condition with no problems noted.

D. Wooden lock wall supporting structure — In several places problems were
noted. Specific areas are noted below.

Mill side of lock:
e Between gate 1 & 2 several buttresses are held up by anchor bolts.
One has fallen off its support and is resting on a small rock ledge.

Corps’ side of lock:
e Walkway support post near gate 2 operating arm, the 8”x 12” post
is rotting and only a 4”’x 8” section remains.

E. Lock walls — The locks walls consist of wood and rock walls. Both the wood
and rock walls having missing pieces and should be repaired. Throughout the
locks wooden wall planks are missing, broken, or rotten and need to be replaced.
The several wooden support blocks are missing, exposing tie back rods. Several
areas of minor leakage were noted on the lock walls.

F. Ladders — The mill side of the lock below gate 1 has a vertical ladder that
needs to be either repaired, tagged out, or removed completely.

G. Gate control house — The control house located on the Mill side near gate 6 has
questionable lateral bracing in the direction perpendicular to the center of the
lock. The direction parallel to the lock is braced adequately by the stairway.



Investigations and calculations should be preformed, and adequate bracing should
be added to fix the problem.

H. Lock miter gates — The lock system consists of seven miter gates. These miter
gates utilize built in slide gates to fill and empty the chambers. Listed below are
the condition and problems found on each set of miter gates.

Miter gate set 1:
e Corps’ side
0 The hydraulic operating arm base plate anchors allow the
plate to move. It also was noticed that the concrete block
that the hydraulic arm is connected to moves when gate is
operated.
0 The handrail that is on the gate is loose.
e Mill side
0 No deficiencies noted.

Miter gate set 2:
e Corps’ side
0 Leakage noted between miter block and gate. This was not
noted in last inspection.
e Mill side
o0 Hand railing should be added where floating mooring bit is
operated by tied-on rope.
o Walkway grating is missing tie down anchor posing a
tripping hazard.
0 Handrail on gate in loose.
0 Hydraulic line appears to be leaking. Monitor and fix if
needed.

Miter gate set 3:
e Corps’ side
o No deficiencies noted.
e Mill side
o No deficiencies noted.

Miter gate set 4.
e Corps’ side
o0 No deficiencies noted.
e Mill side
o No deficiencies noted.

Miter gate set 5:
e Corps’ side
0 Weeds are growing over and through gate. Weeds and
debris need to be removed.




0 Gate should be operated monthly.
o No deficiencies noted.

e Mill side
0 Weeds are growing over and through gate. Weeds and
debris need to be removed.
0 Gate should be operated monthly.
0 No deficiencies noted.

Miter gate set 6:
e Corps’ side
0 The nuts connecting the hydraulic operating arm to gate are
loose.
0 These same nuts were noted on last inspection as being
loose.
0 Blackberry bushes are covering access to miter gate
operating equipment and control panel.
e Mill side
0 No deficiencies noted.

Miter gate set 7:
e Corps’ side

0 Hydraulic lines need to be re-piped around top of gate pivot
point.

0 The current hose layout causes it to get hung up in the gate
during operation, potentially causing the hose to rupture
due to the gate wearing on the hose.

e Mill side
o No deficiencies noted.

I. Operation of gates:
Gates 1 and 2 were operated through a complete filling and emptying cycle. The
gates were then operated through a complete opening and closing cycle.

It was noticed during the opening and closing of the gates that anchor
plates shift and the concrete blocks in several locations also move.

3. Conclusions/recommendations

A. Clean all debris and vegetation growth off of operating equipment, including
the top of the miter gates where the filling and emptying operating rods pass
through the structure.

B. Check all hydraulic lines for leaks. Clean joints that show oil to verify that
there are no active leaks.



C. Monitor condition of gudgeon anchors for all miter gates. This is a long term
issue as the original design/installation is suspect at most locations. This is
probably the biggest safety issue and the weak link of the lock operation.

D. Make all walkways around the lock safe. Many planks are rotting or not
supported correctly. These require resolution to insure safe pedestrian access
for both visitors and operations personnel. Handrail, especially on the mill
side is weak or even unsupported. This needs resolution.

E. Consider adding a vertical ladder with landing to access the D/S floating dock
and eliminate the existing ramp.

F. Lock Operators should develop a running list of repairs or operations issues
that require repair or attention. This list should include a place to note when
the issue was resolved.

G. HSS and Periodic Inspections: A program of regular periodic inspections
should be performed. A formal periodic inspection of the de-watered lock
should be conducted in FY 07. HSS inspections of the lock gates should be
scheduled and performed prior to the periodic inspection. Subsequent periodic
inspection should be schedule at a 5-year frequency.

H. Life Safety: Project should initiate life safety repairs and upgrades to
handrails, wood decking on walkways, stairs, ladders and ramps. Project
should also initiate preventative maintenance program that includes hydraulic
systems, spill containment, vegetation control and inspection of anchors and
connectors.

I. Operation: Continued operation of the Willamette Falls Locks is
recommended through the 2006 season.

4. If you have any questions regarding the findings of this trip report, please contact Matt
Hanson (4934) or Bryan Mason (4946).

Bryan Mason, EIT
Matthew Hanson, P.E.
CENWP-EC-DS

Attached photos in a PowerPoint Presentation
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Moving gudgeon
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Rotted walkway
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Missing grating
support



WILLAMETTE FALLS LOCKS

Annual Maintenance Report

Fiscal Year 2006



The Annual Maintenance Report is compiled to document execution of appropriated funding,
operating costs, accomplishments and identification of backlog deficiencies.

Willamette Falls Locks operated under caretaker funding for fiscal year 2006. Supplemental
funding is also provided through a partnership with Oregon Solutions Coalition.

Operating Budget:
Appropriated funding identified as caretaker status.

Received- $53,000

Expended Labor- $37,763

Expended Materials/Supplies- $14,900
Execution- 97.34%

Coalition funding received through Oregon Solutions Coalition.

Received- $156,800

Expended Labor- $84,469

Expended Materials/Supplies- $6,200
Remaining- $66,090

Annual Lockage by Vessel Type:

e Dry Cargo 8

e Commercial 51
e State/Local 1

e Passenger/Ferry 36
e Federal 2

e Recreational 393
e Tow/Barges 46

Willamette Falls Locks operated under caretaker funding from 1 October 2005 through 31
May 2006. Willamette Falls Locks opened under coalition funding on 1 June, 2006 through
30 September, 2006. Operation was on a Thursday through Monday schedule to meet the
needs of both commercial and recreational river traffic. Work under caretaker funding was
for winterization, minimal maintenance, emergency lockages and addressing high river flows
and flooding issues. Coalition funding provided passage through the lock from 9:00 AM to
5:00 PM for the five day per week schedule. Additional maintenance and safety items were
worked during the June through September season.

Lock Fest is a seasonal event sponsored by the Willamette Falls Heritage Foundation. Lock
Fest was conceived to help spread the word in the local community and abroad on the
concerns over funding and reduced operations and impacts to local communities. The first
Lock Fest was in 2003 and has become an annual event with many volunteers, sponsors and
growing participation. Lock Fest was held on 20 May, 2006 with a signing ceremony of



stakeholders for the Oregon Solutions Coalition Partnership Agreement. Attendance
included Colonel Thomas O’Donovan, Portland District Commander, James Mabhar,
Bonneville Lock and Dam and Willamette Falls Locks Project Operations Manager and
many from the Oregon Solutions group and stakeholders from the local community.

Brief of Maintenance and Repairs Conducted:

Repairs to miter gate 2 west gudgeon anchor system was conducted. This is an interim repair
to keep the gate in operation and is not considered a permanent repair. Auto control system
was partially updated. Repairs were made to the museum stairway for emergency exit.

Some walkway and handrail was removed and barricaded off or repairs made as needed for
public safety. Removal of the buried diesel tank was accomplished to meet regulatory
requirements. Repairs to hydraulic hoses, fittings and lines were made. Incorporation of
hydraulic level controls for overflow of tanks was installed. Repairs to lighting,
communication and lock controls were made. Some identified safety discrepancies were
corrected. Routine maintenance was conducted as needed.

Three separate safety inspections were conducted during FY06. District Dam safety staff
conducted an inspection in July, District safety office conducted an inspection in August and
project engineering staff conducted an inspection in June. All provided documentation of
safety discrepancies and recommendations. The most critical items were corrected with an
emphasis on public safety, employee safety and the safety of employees from the adjacent
West Linn Paper Mill and Portland General Electric Sullivan Plant. Items that have the
potential for impacting the environment also received high priority and were addressed. All
remaining discrepancies are documented and broke out by category. Repairs to walkways
and walkway support structure, ladders and guardrails will be extensive.

Backlog of Discrepancies:
Process and Standard Operating Procedures:

Emergency Action Plan needs updating

Supply fall protection equipment

Conduct fall protection training

Update Activity Hazard analysis for fall protection



Main Office Building and General Facility:

Illuminated exit sign required in garage area

Exit sign in visitor area needs lamp replaced or sign is faulty

Exit sign in main visitor area needs lamp replaced or sign is faulty
Repair stairs and access for visitor entrance

Replace damaged and missing fire fighting equipment

Conduct inspections and label fire fighting equipment

Replace or repair non compliant and damaged guardrails, ladders and walkways
Upgrade chain restraints to meet regulatory requirements

Remove home made and non-compliant rigging

Conduct maintenance, inspection and load testing for rigging equipment
Replace gutters as needed

Repair irrigation line underneath roadway

Gates Common:

Install fall protection in areas employees’ access and no fall protection exists
Repair slide gates as required for normal operation

Repair miter gate gudgeons and stay rod anchorages

Repair or replace grating as needed

Complete repairs to auto control system to control flooding mill facility and
maintain proper chamber levels

Conduct annual inspection of gudgeon anchor system for each gate

e Repair or replace guardrails for all gates

Gate #1:

e Repair hydraulic operating arm base plate anchor
e Replace or stabilize concrete block for gate anchoring system

Gate #2:
e Repair miter gate gudgeons and stay rod anchorages, this one is most critical
Gate #3:
Gate #4:
Gate #5:
Gate #6:

e Repair or replace operating arm bolts and nuts



Gate #7:

Control Houses:

Repair control house communication system
Repair lateral bracing for control house six

Chambers:

Conduct Hydraulic Steel Structure (HSS) inspection

Repair chamber walls including planking and loose granite

Replace hydraulic piping crossing chambers

Repair down stream booms

Repair down stream access ramp and dock

Conduct chamber inspection after HSS inspection and repairs are conducted

Hydraulic Systems:

Replace hydraulic hoses as needed

Work Barge:

Repair or replace sump pumps

Conduct annual inspection

Complete activity Hazard analysis and rescue plan for barge work
Have personal floatation devices available

Have a throwable floatation device available

Install guardrails

Provide safe access to work barge

Install fire extinguisher

Museum:
e Repair steps to museum
e Paint structure
e Repair window seals
e Repair heaters

Public Access:

Throwable flotation devices need replaced and installed where missing

Electrical Systems:

Repair indicating lighting



Hazardous Waste/Storage:

Housekeeping

Remove compressed gas cylinders from flammable lockers (Verify completion)
Repair exhaust fan for flammable storage building

Cut back brush from around flammable building

Clean out flammable lockers and remove expired materials

Storage Buildings:

e Housekeeping
e Replace oil absorbents and oil boom



Appendix C

USACE Supplied Technical Data and Bid Tabs

Willamette Falls Locks Engineering Study ~ ENGINEERSINC.
Final Submittal



Willamette Falls Locks

West Linn, Clackamas County, Oregon

Pertinent Data

The locks system consists of 4 locks, canal basin and a guard lock at the upstream
end, The gates are numbered 1 through 7 starting at the downstream end,
Total length: 3,565 ft. . Total 1ift: 50.4'
.Depth ever sills: 6.5 ft,.
Usable width: 37 ft,

Max, vessel length: 175 ft,

Top of Gate Top of Sill
Gate No, Station Elev. Elev.
1 10 + 00 23,82 - 6.11
2 12 + 10 34,38 15,52
3 14 + 20 44,40 25,40
4 16 + 30 54,43 | 35.66
5 18 + 40 54.14 43,33
6 31 + 12 64,5 43.60
7 ‘33 + 23 64,84 43,41
Lock No. Lock wall Elev Lift of Lock

1 38.5 __ 20.5"'

2 42,0 10.6'

3 44,4 10.0'

4 56.5 9.3'

-Guard lock at upstream end is used only seasonally, to maintain constant

" level of canal basin.



Canal basin - between lock 4 and guard lock:
.Length: 1250 ft,
Width: 40-100 ft. variable.
Water level: maintained constant

Crown Zellerbach timber wharf - 850' along right side canal basin,

River stage fluctuations
_Above locks: 10 ft. (12' - extreme conditions)

Below locks: 20 ft, (30' - extreme conditions)

Original locks were built in 1870-1872, They are located 12 miles upstream
from Portland along the left bank of the Willamette River at Willamette

River Falls, 26.1 miles from the mouth of the Willamette where it flows

into the Columbia, They were built by the Willamette Falls.Canal and Lock
Company, and ownership has changed several iimes. The United States purchased

the locks 26 April 1915.

1917 - A division wall was built to separate the canal from the powerhouse

intake, It is constructed of concrete, 1,227 ft, long.

A complete rehabilitation was finished in 1921. The locks were deepened to
a controlling depth of 6 ft, at low water; they renewed all seven pairs of

‘wooden gates, and renewed timberwork and fenders along the lock wallé.

The left side of the locks system is for the most part cut in rock, and the
.~walls of the right side are mostly concrete, masonry, embankment and wooden

~eribbing. The bed of the locks system is generally on solid rock,



- STRUCTURES

Walls - Most of the walls consist of a wooden lining constructed of 3'"x12"
waling fastened to 12'"x12" posts. The posts extend to the bed of the locks
and rest on prepared bases. The posts are fastened to 12'"x12" horizontal
braces by tie rods. The tie rods are either anchored in sound rock or extend

to dead-men buried well back of the wall.

JImprovements:

1960 - Lock 3 left wall (landward side) - Replaced by a modified timber
structure with a partial concrete backfill. Consists of 12"x12" vertical
treated timber posts spaced 5'0" o.c. and braced and anchored to rock. The
inner face of the wall is lined with treated rough plank to retain the
backfill, consisting of concrete for the loyer 10 ft, and broken rock and

sandy gravel for the remainder of the backfill,

1962 - Lock 4 - Walls were replaced with new timber wall lining of similar

structure to original except that the lumber is now treated,

1971 - Lock 3 right wall replaced with the same type of structure as the

left wall: modified timber structure with partial concrete backfill,

1973 - Lock 2 - Wall linings were replaced with similar structure to

original using treated timber supports., Also, chain link fabric was added

above elev, 26.5 on the right wall and above elev., 31.5 on the left wall.

Gates - The seven lock gates are constructed of structural steel with wooden
miter and quoin posts., Except for Gate No. 1, which is 30 ft. 5% inches

high, they are approximately 20 ft, high by 20 ft. wide. Each gate



‘consists of two leaves, and in each leaf there are four sliding gates for
releasing water from the chamber. Each gate., leaves and sliding gates, can
be controlled locally from adjacent platform té each gate, as follows:

-10 HP Gate No. 1 Platform, west side

7.5 HP Gate No. 2 Platform, west side

7.5 HP Gate No. 3 Platform, Qest side

7.5 HP Gate No. 4 Platform, west side

7.5 HP Gate No. 5 Platform, west side

7.5 HP Gate No. 6 Platform, east sidé

10 HP Gate No, 7 Platform, east side

These are all 220/440 three phase motors and operated at 1,750 RPM, on
480 volts, Replacement of gates has been completed:
Gate No, 1 - Jan 1970 (Lock 1)

Gates Nos, 2 and 4 - 1970 (Between Locks 1&2,Between 3&

Gate No, 3 - 1968 (Between Locks 2 and 3)

Gate No. 5 - 1971 (Between Lock 4 and Canal)

Gates No, 6 and 7 - 1966 (Guard Lock)

.The sliding gates of structural steel are located in the lower portion
of the gate leaves. There are four in each leaf, and each sliding gate
-measures 27" x 41", The sliding gates are connected to slide gates connecting
rods which are raised and lowared by hydraulic cylinders.on Gates No, 1, 5, 6,
and 7 and by six 3/4 HP electric motors on Gates f; 3, and 4, One motor is

located on each gate leaf of the above mentioned gates,

Platform - Gate platforms, to which gates are anchored and from which the
-gates are operated, are of stone masonry. The miter gate sills are also of

stone masonry except for portions replaced by concrete.



'S111s - All sills are concrete on rock masonry, except for Gate No. 1,

.which is timber on concrete.

Sumps - At Gates 2, 3, and 4 are sumps in the bottom of the lock chambers,

approximately 2 feet square, used for unwatering when necessary.

Shear Cribs and Guide Walls - A guide wall system was built to aid in

guiding barges and other river traffic into the lock approach channels. At

the downstream entrance a log guide boom and short section of timbered wall
.form a guide on the west side, and two rock-filled steel sheet pile cells, two
log booms set between them, and a section of concrete wall form a guide wall on
the east side. Three rock filled cribs with sections of guide b&om set between

them form a guide on the east side of the upstream entrance to the locks.

Booms -
Upstream Entrance West side - 350 ft.

East side - 315 ft, (used mainly to separate
channel from paper mill log pond)

Dowanstream Entrance West side - 150 ft,
Lock Basin - West Bank - 300 ft., (used to guide rafts into Lock No. 4)

All of the guide booms are self-adjusting to the river stages,

‘The Crown-Zellerbach paper mill maintains a load dock along the east side of

the canal basin,

GEOLOGY
General - The locks are excavated in the Columbia River Basalt Formation,
-consisting of a series of 25 to 30 ft., thick basalt rock layers, alternating

with a 0.1 to 1 ft. thick interbed material of mixed sedimentary and pyroclastic



jorigin. The layers strike N30°E, dip about 5°SE and cross the locks and river
obliquely, dipping downstream. The basalt rock layers vary in vertical
section and have been classified into two zones based on a combination of
interrelated factors such as percentage of vesicles, weathering, hardness,
joint and fracture spacing, and rock density. Zone I is a soft, porous,
highly vesicular, fragmented rock. This phase usually occurs at the top of
each layer and has random joints commonly paralleling the overlying contact
with the interbed, The vesicles are often fil}ed with dark green, soft, chloritic
minerals, 7one II is a very hard, dense, meéium-grained crystalline rock and
has systematic and continuous, prismatic jointing perpendicular to the
underlying contact with the interbed, The dense phase usually occurs at

the base of each layer., The interbed material is a light weight, very soft,
fine-medium grained, granular rock. The interbeds contain a contiﬁuous

shear plane with plastic fines, and has an irregular undulating attitude,

with a relief of 1-2 ft, from a plane surface., The shear planes were developed
by tectonic forces and further weakened by the effects of weathering and

unloading by erosion and excavation.

Lock Conditions -

The rock sides of the lock are vertical cuts that have been in excavation
for over 100 years. The dense phase (Zone II) forms the upper part of the

‘lock sides, the interbed occurs about in the middle of each side, and the

vesicular phase (Zone I) comprises the bottom and lower parts of the sides,
The vesicular phase is massive and only contains randomly spaced joints., The
~ interbed contains a continuous shear plane which dips about 5° out of the

‘west wall and into the east wall., The dense phase has nearly vertical joints



which divide the rock mass into joint blocks 2-3 ft. wide, 10-15 ft, tall,

and an estimated weight of 8-10 tons. The fracture system within the blocks is
random, Joint blocks are interlocked, preventing mass movement of the

. blocks toward tihe excavation, Movement and inflation of the outermost joint
blocks on the underlying, sheared interbed base has taken place on a random
and selective basis. The amount of movement has been slight but results in
opening of the joints and fractures, and sagging of some blocks. Weathering
and the effects of alternate wetting and drying has removed part of the
interbed in the cut face resulting in an overhang or slight recess, The
bottom of the lock entrance is in sound rock, and the riverward guide wall

system was constructed on rock.

Rock Anchorage Conditions

Core drilling indicated that the rock along the lock wall face is
intensively fractured, jointed, and weathered for several feet back from the
face. For the replacement of the east wall at lock No. 3, it was decided that
20-ft.-long rebar or rock bolt drill holes collared at about elev. 34 and
at a minimum 20° angle to the horizontal would penetrate Zone II material
in most instances or into Zone I material having optimum anchor conditions,.
Grouted 'rock bolts penetrating a minimum of 5 ft., into Zone II would provide
the most effective anchorage at the site and would help prevent further
deferioration of rock conditions along the lock wall, The design for the
-replacement of walls at lock No. 2 indicated that rock anchorage in the
vesicular phase would present no difficulties except for random occurring
vesicule concentrations resulting in reduced shear strength, and anchorage

-with rock bolts in the interbed should not be attempted, Rock anchorage in

the upper dense phase would be based on the weight of the rock mass and the



degree of interlock of the joint blocks. It was decided that 20 ft.-long
rock anchors with a slight down angle to allow gravity filling with grout
would penetrate enough suitable rock material of adequate weight in most
instances, The foundation for the wall is in the vesicular phase which has

an allowable bearing capacity many times that required,.

Rock Failures -

In March 1970 it was noted that the large basalt blocks behind the north
walls of Locks 1 and 2 were unstable and should be monitored, as they were
restrained by old cables, On 11 March 1970 a 12 ft, high block did fail,
causing slight damage to the wall of Lock No. 1. In May 1970 the removal
of two large rocks, located along the left wall of the downstream entrance to
the locks,.was accomplished, Rock A was located just downstream of the end
of the guide wall, and Rock B was behind the wood gqide wall. Rock A, weighing
over 40 to;s, had become tilted, opening up natural fractures and new breaks,
The fractured, unstable condition of the rock made it an immediate hazard,
Rock B weighed about 26 tons and was restrained only by a rusty cable from
falling inté the canal. At thi§ time the bottom of Lock No. 1 was cleaned

out, removing loose rock,



REPORT OF
INSPECTION OF LOCK STRUCTURES
WILLAMETTE FALLS LOCK
WILLAMETTE RIVER, OREGON

1. A complete inspection of the Willamette Falls Lock was made on
25-27 July 1978. Corps of Engineers personnel that participated in

the inspection were:

Portland District - Engineering Division

Raymond Dewey, Structures Section, Design Branch

Michael Flynn, Structures Section, Design Branch

Philip Grubaugh, Geology Section, F&M Branch

Darrell Hibbits, Concrete Control Section, F&M Branch
Owen Tessman, Mechanical Section, Design Branch

Ed¥in Watkins, Structures Section, Design Branch

Portland District - Project Operations Division

Jack Braithwaite, Technical Branch

Portland District, Willamette Falls Locks

Bill Cuddy
Bruce Tangen, Lockmaster
Emerson Tiedeman

2. Inspection Summary. The walls of Lock 1 and walkways along No. 1
were found to be in need of repair. The rock walls behind both sides
of Lock 1 are unstable and contain loose basalt blocks. Locks2 and 3
were found to be in good condition. Lock 4 was found to be in sound
condition except that the ramp and wood deck along the west wall of
the Lock Chamber No. 4 has deteriorated and presents a safety hazard
to lock personnel and the public. The deck planking around the Lock-
master's office was found to be rotten. The Govermment warehouse
adjacent to the Lock Basin is settling into the basin. The east
guide wall upstream of gate No. 7 was found to be rotten.

3. Recommendations. The following major recommendations are made.

a. New walls for Lock Chamber No. 1 should be designed and
constructed.

b. The walkway along Lock Chamber No. 1 should be replaced.
¢. The rock walls on both sides of Lock No. 1 should be

stabilized by the removal of all loose rock blocks, bolting of rock
faces and shotcreting of the interbeds.



d. The ramp and wood deck adjacent to Lock 4 should be repaired
and the deck planking around the Lockmaster's office should be repaired.

e. Methods of stabilizing the warehouse which is settling should
be investigated, and repair of deck planking and ramps around the
warehouse should be perfiormed.

f. The east guide wall upstream from Gate No. 7 should be
replaced.

g. Miscellaneous repairs as discussed in paragraph 12 of the
report should be made.

4. Reference Data.

Type of Lock Multiple Lift
Normal Total Lift Feet 41
Maximum Width of Tow Feet 37
Maximum Length of Tow Feet 175
Maximum Draft of Tow Feet 6.5
Maximum and Normal Water Surface

Fluctuations

Downstream Feet 30-20

Upstream Feet 12-10

5. General. Inspection details and comments follow. Information is
current to the date of this report.

6. 1Inspection Monitoring and Reading Schedule. No current instru-
mentation is being performed at the Locks, but previous data on rock
movements at the east side of Lock 1 and photographs of this inspection
are on file in the Foundation and Materials Branch.

7. Lock Number 1.

a. Core samples of the timber posts and wall lining of Lock No. 1
were taken. Core samples of posts and planks below wall elevation 16
were solid. Most of the core samples above wall elevation 24 were
found to be rotten. Some columns were observed to shake and move when
a small force was applied. Horizontal boards above elevation 24 are
loose and new spikes used for repairs do not hold sufficiently. Spikes
were observed to go into the posts with little resistance. New walls
for Lock Chamber No. 1 should be designed and constructed (Incl. 1 and
Incl. 4 itemg 1A).

b. Walkways along Lock No. 1 were inspected. Many of the walkway
beams were found to be easily penetrated with a pocket knife. Part of
these beams were found to be easily removed and érimmbled by hand.
Carpenter ants have hollowed out several walkway beams, reducing the
allowable stresses in these areas. The walkway along Lock Chamber No. 1
should be replaced (Incl. 4 item 1B).



c. Inspection of the west side of Lock No. 1 revealed several
loose basalt blocks or rock masses in the near vertical rock cut
adjacent to the lower wood deck on top of the wall planking. These
rock blocks are separated by open joints and in some areas are
temporarily restrained or supported by passive ''girdle'" systems of
steel cables that are stretched horizontally across several blocks
and anchored at minimal depths to adjacent more stable appearing
blocks. The loose rock masses extend downward from the top of the cut
to approximate elevation 25, where interbed erosion has partially
undercut the basalt flow. Interbed locations are mostly hidden behind
the Lock No. 1 planking, but projections from previous nearby explora-
tions indicate there is an upper interbed that extends from approximate
elevation 27 at Gate 2 to approximate elevation 24 at Gate 1, and a
lower interbed that extends from approximate elevation 1 at Gate 2
to approximate elevation -1 at Gate 1. Conditions of these interbeds
and of the number and extent of the loose or potentially loose rock
masses that might eventually fail cannot be determined without either
at least partial removal of the wall planking or possibly in part by
lowering personnel on safety lines between the lock wall and the rock
cut. Conditions along the Lock 1 east wall are similar to those along
the west wall except that the extent and number of unstable rock blocks
is much less since the dip of the rock layers is to the southeast away
from the lock instead of into the lock.

d. The rock walls on both sides of Lock No. 1 should be stabilized
by the removal of all loose rock blocks, bolting of rock faces and
shotcreting of the interbeds. This work should be scheduled to coincide
with repair or replacement of the lock walls. An accurate geologic
map will have to be prepared for both walls to determine the location
and amounts of loose rock to be removed, rock bolt design and the
tentative rock bolt pattern. The final rock bolt pattern will have to
be determined in the field upon completion of removal of all loose
rock materials. It will most likely be necessary to remove portions
of the lock wall planking to prepare the geologic map. If the planking
can be removed temporarily for this mapping in advance of final lock
repair, it would be advantageous both for the final design of the rock
wall stability plans, and for the contract quantity estimates. Loose
rock materials will have to be removed by wedging and splitting and
with a barge mounted crane, since no blasting will be permitted and
access is limited. Preliminary estimates include removal of at least
200 tons of rock materials with single rock blocks up to 30+ tons.
Tentatively, the rock bolts are to be a groutable type of one-inch or
greater diameter and 15- to 20-foot lengths, placed on an approximate .
eight-foot rectangular pattern. Shotcrete together with suitable
reinforcing and drainage will be required for the full length and
thickness of the interbeds (See Incl. 5).

8. Lock Numbers 2 and 3. Locks 2 and 3 were drained and inspected.
The walls appeared to be in sound condition from inside the Lock
Chamber. In the middle two-thirds of Lock 3 rock debris was noted




to have been deposited. This material should be removed when normal
maintenance is performed. No repair of these locks is required.

9. Lock Number 4.

a. Lock 4 was inspected and found in sound condition. A core
sample from a post in this area was taken and found to be solid. The
masonry steps to the control house at (ute No. 4 are out of alignment.
The steps appear to have been hit by a barge in the past.

b. The ramp and wood deck along the west wall of Lock Chamber
No. 4 has deteriorated and present a safety hazard to Lock Personnel
and the public. C6re borings were taken of the timbers supporting
the ramp and wood deck. The core samples showed the timbers to be
rotted in most cases. Also, visible deterioration of the wood timbers
was observed under the wood deck and ramp. The rock wall on the west
side of the lock was observed to leak landward through the joints in
the wall. The leakage has caused the vertical timbers, behind the
wall, which support the deck to rot. The ramp and wood deck adjacent
to Lock No. 4 should be repaired as soon as a design can be prepared
(Incl. 4, item 2).

c. The deck planking between the Lockmaster's Office and Lock
Chamber No.4 was inspected. One deck plank was removed and core
sample from a support beam was taken and found to be rotten. Deck
planks on the south and west side of this building were easily
penetrated with a crowbar. This should be repaired at the same time
as the ramp and wood deck adjacent to Logk 4 is repaired (Incl. 4,
item 3).

10. Lock Basin.

a. The Government warehouse adjacent to the Lock is settling.
Timber bracing in the foundation has come apart from other structural
members. The ends of some beams under the warehouse and ramp have
deteriorated. A foundation post core showed rot in the middle of
the sample. Methods of stabilizing the warehouse should be invest-
igated. Many deck planks around the warehouse were easily penetrated
with a crowbar. The deck and ramp should be repaired. Seven sections
of the log boom on the west bank adjacent to and upstream from the
warehouse are becoming waterlogged and should be replaced (Incl. 4A,
item 4).

11. Guard Lock. The east guide wall upstream from Gate #7 was found

to be rotten and should be replaced (See Incl. 3 for location). Sinker
logs go under the adjacent log boom and into the locks. Methods of
preventing this should be studied.



12. Miscellaneous Observations and Recommendations.

a. Downstream Access Walkway and Float.

(1) Nuts on base plates of Float Guide Frame were observed
not to be snug against the base plate and covered with mud. The mud
should be removed and all loose nuts should be tightened down when
normal maintenance is performed.

(2) The connecting pin at each end of the walkway should be
replaced. To keep the walkway centered on the pins, washers should
be installed on each side of the pins. The pins were found to be
bent and rusted at the time of the inspection (cost not provided).

(3) 1Inside angles of lower chords on the walkway were
observed to be rusting under the paint. Additional spot rusting at
other places was observed on the walkway.

b. Handrails.
(1) All loose handrail base plates should be tightened.

(2) Clean and paint all handrail base plates with extensive
rusting.

(3) The handrail base plate that is located next to Gate #1
recess on the left side of the lock should be replaced.

(4) Unstable Ground in Government Parking Area. Cracking
was noted in the asphalt at the southeast corner of the Government
Parking area. The cracks form a rectangular rather than a curved
pattern, more indicative of an asphalt patching problem than of slope
instability. However, additional investigations indicate previous
slope failures beyond the outer edge of the present area, together
with fresh local slope raveling and some apparent minor settlement.
The affected area is roughly 20- by 40-feet in size and apparently
underlain by fill materials. It may possibly be on non-Government
land. No specific corrective action is believed to be economically
justified or recommended, but unless it can be ascertained that the
area is definitely stable, it would perhaps be advisable to keep
traffic off this corner of the parking lot.

13. Cost Estimate. The estimated cost for design and construction
of the above discussed items are.inclosed (Incl. 4 and 5). The costs
are current to the date of this report, and does not reflect any
future costs. No costs are provided for the miscellaneous items in
paragraph 12 of the text.




14. Conclusion. The Willamette Falls Locks are in need of repair as
discussed in the report. The estimates of cost for design and construction

for repair of the lock structures, and stabilization of rock cut slopes
is approximately $ 546,140.




REFERENCE DRAWINGS

General Plan and Elevation (Chambers 1 - 4)

Upstream Timber Guide Wall

Lock 3 Gate Replacement:

General Plan and Misc. Piping Details
Gate Leaf Arrangement
Gate Leaf Framing

Slide Gates, Sill Seal, and Misc. Details

Pintles, Gudgeon, Operating Rod Extension, Misc. Det.

Quoin, Miter Post, and Misc. Details

Lock Chamber No. 2: Wall Lining

Lock No. 1: Right Wall Elevation and Sections

Note:

and

chambers not included here.

10

These drawings should be fairly typical for other gates
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CORPS OF ENGINEERS 1 U. S. ARMY
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Drain Heles drilled or nealt-burned circular & fo size.
Skin R and seal mountings waltertight.

Maintarn Leaf Struchure to dimensions, square and in
plana, Steel £, Paits @u:m 2 M ter must be porallel and

-t R _
Zy.vr/a/:an n Ag.

“Zyp. Beam Connechon fo End Post

SECTION G-G
Full Size

AS CONSTRUCTED
CONTRACT No DA-WC=57-68-C=0032
ONTRACTG
CDAT= OF RECEIPT OF NOTICE TO pncéssogsﬁf
DATE OF ZOMCLFT-2% OF ’ONraAcT
DATE OF AZZEPTANCE une

R Halyorson - Mason

i |
/N R5AuqsIFzmoved Jinzniion fo orackel. Shanged ipazing of 81 D-Q T4

Dascmrmon | e

U. S. ARMY ENGINEER DISTRICT, PORTLAND
OFFICE OF THE 0|m|c1- ENGINEER. PORTLAND, OREGON

ORPS OF ENGINEERS

7| WILLAMETTE RIVER NEAR WEST LINN, OREGON

WILLAMETTE FALLS LOCKS

LOCK GATE 3 REPLACEMENT

GATE LEAF FRAMING

areroveD: veL Ay W

SO A BCMQ.»—‘- e, <&

4
(
i
E
+ H L
: i 1
a ¢ o Tl Qe
L& ! ’ and cyl/inder :_J # K T s SKIN PLATE SPLICE AT
HEE 4 - y ) < - .
i { ‘agging syppart 3 2 BEAM AND SECTION h-H
! y . : N bolt holes oy . —
; 3| rencsog | ! i e Scale 67/
¢ e to- -._.,WA;-,.---,.-.\.\-_-,!.N-‘_.__,,-,._- VS S e | - - LLLs] — e
- = £ : a) ) .
Ny 'LC ' N Sleere /hl‘(-:.— Detail) l., : " ! N -~ .
3 . R g [ B—
o ¥ i & N SN 2 ' N ]| pTinser N § : : Steet Ert 3
i 33 . . S I o Mit S ~ . zel &rs
— o 33 5 Nl NI M NE v er 2 .:, X2 R N Pt web
. R < a4 o S 5 \ b ~~ : 5
G N 1] rewsog ) U \ U ¢ 1o wes ? X B
..:: + - @ YIS SUpmp—— R S P — i _l_f - - T - X 0 A I ; 1 \
; ' v : ; f 3
PR 3k 3 ; an S : | sa Pl EndAt FugR
i By ] ¢ i fym 1 ¢
SR §&Y & 8 iR 1R b g I /
! 5 : /5”(507\; S Gfs L | ——Sim. Yo JEC. / “
|‘ A it < f - - - 'g', ¢ rewsso _@_ - . Bevel corner as rf?d
& 1 el i H £ M Gouge mo/be/are >\
H - b <7- . | 7 A
! g »E;‘- i ’3'1 ,Ln” i/ —TGuiet R -:n\, i ” [ welding second sife 3 /
i § 1 A= f 15;4} Web V- I .
i — ] : )~
I s BRI e s | (PR & K 2 el
i ST R N 7347 b [T Sim. fo sec.rF \_\ , > 4 . SECTION F-F
: niog [ E EP : j N Low w3 FLow Full Size
i \ X H p z —n, h 4
R W B e e — e e 3 Nores:
i oy ascff T7op J < FELTS [”‘”F o ,,,,9 : : A o X
kY Y s/t holes L5F s g Web Yé v ‘ ¢ Py L
. py— ._'_,‘ -..__-.A-r\.f.u I s I . - SN, 7/ Yo o i B o S
. 1w 50F G orainA h /. BoH. Jeal g
Pintle / ‘ rain Aug sach pane )
Onb-114 101,05 ir /an, _f Dwg. UWRI14-101/6 E"' Dwg. UWR-1/4-10/f5 3 .
wg. UWR-118 10,6
- , MITER END
5 3 5-3 l 534" T
&
La
D/5 ELEVATION A shoow < Bothom seal ot SECTION C-C SECTION D-D VIEW E-E s
shown. Scale 3° Miter End Shownr. 8
Seal Quoin End similar Fo,buf Spp. hand
Back of steel o oF steet
Opsra//n_g /?oa’drz‘ls)‘ end post op 2f St
Top of Skin R fr p.n/
- “ R
o ; /C»v-‘o.fo-:.[ E o : & ’h. plans
H *
L]
(dwrj.f
PLAN Lagung Suppcrt | j 3 i
- wr dc':mvz-! \3* ~ V 3 TP,
Ao s Py
1 9
hsteer ) ;S
Back of 5t =
13 30rsin Hol=; .. end past -/.‘ ) T el digs edpr e W T
n Biam. 123,45 2" Skin R ST : ! N .
- Wr Fi o i R
R [ —Fwes— ¥\ |-1 X = |y 2
c - 1L - !
/ ° 7 Fing. ,9:1 z‘;m.q- < o 3 5 450 g H
1 | o Tight ?;; N o » &
—laggng Teppert — R T vi o s IR >
53" o 53 a0 <( 2 w2 z , v 53 2
. T"?—‘_'—‘l‘ e —I@)— §.‘ Z’é D) z
0»«9. u»vn 114-10//6 1 — ! :C‘F 23 Wy 1
SECTION A-A W';:* pai e N—Pinlle rct sbomn R j ) * \ X
— oM of Jkin R r A N
Scale #F =/0 ‘ - %&x ";&
SKIN R DETAILS AT QUOIN POST A S \g
LOOKING D/$. | N7 \H P Plug Weld W.7
-~ 2121 btob. stee] ondd piits Scale 13721°0° < *w ) .//\ (7o)
e K X . — G
; o —& Opsiig & Sate N T % ':. ¥ Dt | / v
' } Cpenng e T ' . d3 S Bl e <
PEITy 3t , 10~63 ) , o G Ty i (-\\;N 3 2
LEZrvanN 5 3 1 o LY s ;":’ ) re7” p
[ ym— & 37 I3 g8 I W&
T > < 83; g,ilg } z wevision | oate |
| @i G 2wy, S s g
1 g N /5 - ﬁ‘,\,;‘\s'“‘\f; 3 Flow z
& IS ¢ N
I ) 9s ;—:: 2 1
S Y N 3 oemanen 2P
< \ o} g Y ‘<§ fel 2B Y il
; <4 |5 L1528 drin ; - KN /st E P
Pz 27 f i . e 7.9 f 5 L il 022 PN
3 R 7de s pile. m 3 ) =
i Beam:CE7 ! Fbrimmed N - 2 7 Tr ~ enecxeo- NED ...
. ; p . . - _ .. & < +— ™ R 2 n FREPARED
3 ,2 — == ] ) ~ N o - St £Daesl.
- A s, /-3 J G~ w7 (Tye) Sec. F-FN——1" L B N 1 S wre— _ L#ﬁ_‘\ - (; UL o u@ =5
frmnmad < = 3 J e 3 ) - ﬂ“%“""
QU DL, oot soe (Stirmomor 502 s 2P L = -

liWR 114-10} /3

! PL.A‘T'E 5

MICROFILMED /0 Seo 1965




CORPS OF ENGINEERS 4 3 . 2 ; 1 U. S. ARMY
e J 4-| wr y ;i
T _— Bwide _. ¢ Gafte Opening , cylinder & Slide Gote
. Ay L
_———— ' Running lor} d{%.ﬁm@ 4 .
—O) —Pm e w = ,..: ----.-1.-‘-.-“-.’;-..-.--.-....-.- \T-'r'ibi\ _—— e .g.w.—.T Fe== (ﬁ;%pf //—ﬁw”/, ~’»¢’ 24 mm) with ; \-/# Bolts. Drill STEW fo suif actual
I - _)ﬂ‘"ig. - ) A 79 coﬂ‘er;w each end. length c.c. pins for pisten rod
i k_"'é VAN-LY4 v‘ H : Wyt —Ketoinrer bar l , | _———evis] Ends fully extended and Gale in
N 3' ¥ ':'] ' i Zp of Sate ; - correcpclosed position. i
K3 R Wi - In closed position—F~
S 9 1 / >
g n:‘#’ffn 8 | NS 3 | |
N v 2e Y | Sl Gate S £ \S; .
unnin - ! R 7 nd A
r 3 ‘r‘(ciwle _& X "':’ " j < 2;’;:?//1 :ﬂa . Q V-Hydraulic Cylinders: 4'bore, 29 s/roke, e — D
x < Bos shown) tonlh I M mm -l lastl e L 4 2000 psi rating, poris in .m'k piston
H Ny i ] 3 S- A < 3 rod wiper and seal in removable .
g A . 4 L: 19 | 4 ptocntiing B . +§ -E| - | bronze Au.rln; 4 cylinders reguired 7
4" 1 i ] \b Iy FLOW B00= 7 LA Hose M %, | per gate lcof. Cylinders egual o .
. - ] . - . IS Q! Vickers 2000psi compact cylinder CYLINDER BRACKET
Il Spaces & 3} 3%2} N 3 N | (Bultetin 63-68). P
— 2 e o o'o e o © o @ o |4 e e o elile e ‘5 k l ; < 3 ﬁ" Seale It
(] . < T .
9 i . < i Y.
o s ) n N -4
'T ‘Molded Corrters d1 R S :N @ [ _J é‘ § '-TVf L= =g Ip F[: 3e
™~ Vleanized . 1 bl T N | F .
2’.‘ ° e \ 3 qJ - i ' 40 Stotted head v o G, B-11{cia 147" . dsconer Fin d
) - S ate s, R 4 % . ¥
F 2| i, . l £ Gpening. < ELiri T . gl‘:::giax’ffl:n csk bolts (CRES) ,\\.1 ~ o Details same as bower end . o
<} ntr - N T - ' 126 Pish i _ \
- ) Shide Gate na/.:/nwn < iy ! /_/—//@ Beam @) ) L /4# Frshon Rcd &I . N Stee/ Fin,
wl p | o 4 ' Gate Stop 2 1 Indvetian Aardenfd y farging or
Y o MO ' 4342fafs0'4 /) Rk S X Boria ﬁ;‘b“” __,-—C " J A Terned Bar
Q “!1\ el \- Rubber Fea. Y q ! ga/e/ ne closed i wr r > ' Chrome P/ ‘." “f / /'4"_r
- | 3428 intosn Jealr7 N y E/ position B, e ;:} ' ! ' SF
-3 e e e = . r)\;‘.’ ' ! | B % -
2o © o © o ¢ © ¢ ¢ o PPl e @ o o o © o . 2-4 ’3"/”/(- g 5 ? L L -'L T i ﬁ/ .&‘:« SEC/TIO—NGG
- — . i | L------- -—- - SO s & y Scale 37=1%0"
5 99 -1t [o0] ) [oo Herr— ’ E iedalairint | Al ‘r‘=' f S (5) Pa —Sleave nuf
Gate Ifop/ LT .. U lLocate & drilt holes For seal ! CTION A-A H S = 94 Hex bar
._'_LQ———_L'Q_.{ bolts and screws alter robber . iE—, — | I 2 %”F” G@p screws
A ‘u Seal assembly /s obtarmed. J . Seale 67x/'0 ‘:‘ ! pr (#ien) with i# ek b;,"' ”’f”' /
9 pirs @ach end ate IR (Tiraighten
D/s ELEVATION Dws. UWR-114-101/3 ~ ' A 2f ofter drilling aad SR SR AR A S €
SLIDE _GATES S0 de-borr atiedped Pt I
i . - ar N
s rd Scale /75 1:0 63 1 kol . ; <
25 f =" = ﬁr%—\ S
1 . .- M Luder H = < Jeals & Guides N
- 3Ley - A 22 o ’ 5 ~ ? 4 . X [ /7 / n“ﬁ IL - ' pef shown R
f_:‘f/ag;rgﬂ % \ g‘ 3 Q Bpeld Tong /.'//..('zv }f:;nvxfaﬂé “ . }/_1. [ K/ Gale ' g
Bolt: 7 /—_~ 3 Qi N 7 2L - Material: Rubber: - )A
LAT a P __See Contract Specs. < DETA ELEVATION SECTION F-F ]
NT x ‘é‘f SILL AL DET. |L ¥
N TENN  » Seale 30" - -OPERATING CYLINDER _STRAP BRACE > %
\ < . »\ < 2 Scale 1% 1%0" Scale 1"t 1°0° . i
: - \;\‘:I ] ¢
NTZ A7 ¢ =
N & 2F1b 1 b of End Posts
~ - ~ —_—— e V . ——— —_ ——
x L 3IxCad
i £94.5 801ts . W f ,-/rea,ee,— » ng‘ )
_ 49 Holes ins Affernate Bort Ik ”\ “ ; .
2Ge3fnt(Cut) heads & nuls 1) i RSr§ o NOTES:
! Gale #7° £ai:ting . . g e e
I o~ ‘ Y ek wer " e ron s Miter Post L Prasids Indicating Device for §/,de Gotes. See Specs..
- N e Orilt & tap for s
X 3 ) : - 2 The Siide Gates shall be checked, Josed Fon, K that
SECTION Y-Y q Filizr R 3‘3 24 . the Jjeal s in Full caﬂfac/f:wfﬁ ga;ral ea//?o‘;f/'a/fl; :Z;:‘;‘;"ga/" |
Scale €« 10 by e e @ 1 Seal 13 notin contact, adjustments shall be made unti/ seal 8
d 15 in Full contact ar—.vund,arf//'ar of Gale LeaF Care should
J tg”r_x;; Z 3c24% : :, be taken sc that the Seal is nc/{'@m,ar'fi:'d more than
| . recessary.
_‘:‘s - L L A
y s bic Barre FZ T .
a9 NEHS. Bolts p 1l '
‘Il '?s 2 Sied *E— Staggerad- A
. N
.~
T = & - : Rubber I Jea - Byt Jornt and 7 ’
: e E? Er et i A ) ' Jornt and calk with marine cofk compound. =
! 8 #:;l_.ft — - CRES Bolt £4 L Jeg remeved flush in way of feal AS CONSTRUC ED
I8 L CONTRACT no G~ WE-57-66=
D $ad" Threaded CRES Stud and /, M
S i SILL SEAL CRES nut CONTRACTOR A& vorsan - Ma
X U e oitt oEAL “SECTION E-E DATE OF RECEIPT © € NOTICE TO PROCEEGZ: —
° 3 s : SECTION D-D Quoin end similar DATE. £ COMRiE" i 0F co'ﬁuyé_a -
:‘ P45 Boirs. o : Scale 272,00 Scale 37«10 pare . £ acrerranie €0 June P
: B s O N .
R} 1
i{‘ 354t Ceut) Et i””‘”’" (Jl?il!‘({u//
x3iag (Co
H I I
. , S . ;
.S 1L r b e Sfesl Epd K , N R54uy 87 Added Note. Added LoRer Pin ize. -
! T iy . e o movmon] _owre | ocscmrron T o
Y ,/:.s/ £ - Ban . T ) - 4 - Shes /P
_l_{\\ Vl wellnd T 7§ D ! e aok : Stest End ot U. S. ARMY ENGINEER DISTRICT. PORTLAND
t 1 - - *
= '/ /o spaced same —w by A
T_/W b R for bt : r A s e fe , j 7 L . ,,,,,,, U YT WILLAMETTE FALLS LOCKS
Remave out-stanaing P H \ Pubser T2l | ~f e} [ f/fag_/': IWSEES WILLAMETTE RIVER NEAR WEST LINN, OREGON
SECTION X-X e =.n LOCK GATE 3 REPLACEMENT

Scale 671207

lej of £ fu.h iy % e o5 o - _o_-6 o ...,._.——-I—.
¢y S = — —
tx 3t threaded e D Sk S Syt Y S s
CRES Jtuds T e - -

crnecren WEQ.._

SLIDE GATES,SILL SEAL ,AND

1—FL3——-I ’ - Sy O
> g— 22 ‘- . TRES St T wE.
; T‘;. "*]:@i W ruts 2L W ko aSiiaisit ol 2 wgpu 2 sdiani @2 sogu rsdiesr o2 i o2 e ses -%7&% MISCELLANEOUS DETAILS
'\, ~ . IR “~0ri/l & Cst. Gudin Eas ‘ " = e p Jo— aarel Al |
l’u Jﬁi‘::’l/::dp:ff:; e For £ “Berrs Seeh ENE L’ ° M -2 s :_.aul&wgz_f%:;s!._m
SLIDE GATE SEAL RETAINER BAR SILL SEAL SCALE AS $HOWN _[s$PEC. NO. . .
Jeale € 170 seere €0 Seale 410 LUWR-114-10] 74
= o
4 s 2
| _ . PLATE
= ~

MICROFILMED /0 Sep 1968

Fe 4



4 l 3 ' 2 I
CORPS OF ENGINEERS : ! U. S. ARMY
Kﬁl;b.eon P Back of stec/ End Fes! 77
. »o . §Z Nom. | " - - .
sl *P/'n//e% D‘] 4" skin 24 (23 L, 8 ré.I
= — . i 1 T NOTES
- I % $holes for 2% . -
\ [ —— § ap screws - 3 1. GENERAL NOTES, DWG. UR-114-101/2.
______ ~ - : {2 . . .
______ r:__\ __@ @_ :‘ - __‘Elﬁj - :: 2. MATERIAL, STRUCTURAL STEEL, UMLESS OTHER NOTED OR INDICATED.
A /Jlil-: screw : c 4 . :'; llll N -_"_:‘—:'_:: . C ! ——H 3. STEEL CASTINGS, ASTM A27-63T GRADE AS NOTED.
with Lock ﬂa.: e. ! | %34/ 3400 washe R )
" " P i,,i,::i b i W ) 4G con,in__’ - ] 4. MADIOGRAPH STEEL'CASTINGS ACCOROING TO ASTM.E71-52 CLASS & SERVICE.
Bronze bushing . N a L_—5 S. ACCURATELY SET PINTLE BASE AND ANCHOR BOLTS IN 1:) CEMENT-SANO o
. AI--I ___________ I NIGH-.EARLV'-S"RENGTN GROUT. (SEE CONTRACT SPECS.) LEVEL ANO. SECURE.
7 — eeper” - - TITI0C] 1 BASE AFTER ANCHOR BOLT GROUT ATTAINS SPECIFIED SEF. RELEASE LEVEL-
¢ ) KEEPER PLATE ING SCREWS 2 TURNS AFTER BASE GROUT HAS SET.
16450 M - Scale €7 /%0
) - 7 b :ﬁ:’:z; :;: ORILL FOR GUDGEON CONNECT 0k ON GATE LEAF. I TH LEAF IN
. . \ CWood Quoin Postl T — ITLON AND MITER POST VERTICAL. MAKE NGMINAL FINAL ADJUST-
oot e e > Quor \_ | k%'ms. borts 4325 OF dia Nominal light press Fit ints exishing MENTS AFTER GATE IS INSTALLED. BY ADJUSTING ANCHOR BARS. MITER
. : M it PEST WILL NCT BE VERTICAL WITH GATE.IN OPEN POSITION.
cop screws . 00" Anchor Bar1. (See nole below).
. <J ;-z—— Se/f-Lubricated Bushing, bronze
' | \ D : ASTM. Leiig. B-22-6/ Alloy £,
Stee/ casting 1 e ] R . . T 1 Lubrite, Metaline or egual.
< \ ,%d,;:..nxi/aeep 3 W . . N L ) )
. | PLA'N for & dpullbol,‘——m X o \ Regd fit — Bushing LO., Pin 0.0,
$ Ra/e I~ O _L o } R 0.007-0.003 clear’ Allowonces
. S ale o H : ~ for Fit may be applied to the
- Vo Forging Cself 1ubricated rominal Finished diometer of
SECTION B-B Vol or Furned _tnside face e/ther part or divid=d between
X -l E : bar. (1020. BUSHING both mating parss.
\ , Tk . ’ Tcole -« ri0"
N ¢ Gudgeon Pin AR v NoTE: Optional to ream eu'://ny anchor bars fo
< /5 : H max. Q4 Fo suif uniform dia. bushings.
. } 4 b
- -8
€l 4 \ o
€ Pintle | 2.500'|28:525 #notes in s 7% Lﬁ o' f = |
. . . . . ¢’
— . 5 q Ak of 3lcel end post g o L'—": PIN
. N ,Pinte Heel Bushing. Aluminum Bronxe. Scale 670"
/Wcod Quoin Post ’ ] N ;.-d. Spec. oo-dl- 173 Z/,a";.r uJ, be:fa l;reafed- / care re
Pintle Heel, Sleel Casting 4 o ahim lEw S50
] 3 ASTM 4-37-62, Grade” 65-35 K __| feom 3
Radidgraph. - ¢ trimmed
b = ‘ . .
_oof Sy 4 el Y/ N 4 ' ¢ Secam ¥ 0)
. (cut) V J . )
. ' 4 AY Locare and driil holes in W
I/ ¢ screws /§ R s E A wed in field fo assure proper
i N 12 ﬂ_; > 27 L ¢ 8com “8 .\, % - flocation of Guageon Pin $skin A
A \ [ ¥ S L 4 : o 0 /‘n/a'4 erishing
R % .. —+ ¥ - N or Bar
N . { YT O N ~ .,
N N?i L] (7 S, 3N 2 f%% ¥ Wood Quoin FPost
. T oy 1 Ty
°L | 3x 'l S L) Ny SECTION C-C '
- kW] - o % lf.‘k" A Scale 3°=1°0° -~ SECTION D-D
Tac o prntle| = - - . N Scale 37+ 1:0°
Ease - ENJ L 4'#407 Veveling screw Ny
._ Y Sl d |
_£risting conc. B =1 £~ Botfom of exist pintle base B ] G U D G E O N A S 5 E M B L Y
chipped back : — _ b o Non-shrink grouf pad. (Sec Note 5). o
P ey 1, 3 RIS ‘»\.P/n//( Base -Steel casts }mm A27-62 : Yse busibing rod connector
- 7% QR A :/'nzf Collor -Sleel c‘q;h’? Grade €5-15 Rad/‘ag;a,oh Yse Exicbing Pin
0 - yntle Pin - CRES Type J0+%,0r ASTAM AIS/~ - - . g .
105 E é G e cra. SHee! fa:,h'ty Radiog raph. ’ £ /5 #hole for /¥ bal* \ Use Exishng Clevis
° N to molch e.n_‘//ﬂj P Use Exr:ting Pin
0 MaIsh exi . oy
- on . Cut Grating in Field, s s n priti roc \ 4
6- /¥ & 16" Swedged Anchor Bolls regd fo clear SHF Rs Bk &l
rs [ z £ . ™
SECTION A-A At edges of Grating bandsd k bar— £nist Operating cylinder L;-':;—_ﬂ
| ‘ p:fmml-‘_ 13 .;‘1‘:;.:
F P HS Botts AN < H r,;;;,;m.r(, ST
. ; : . oo L L L
Use &xisting Clevis - SR '}
. and Fin i tgg < L ey SEE LI e
£ Pinlle W - - S I e \ iU
30' Q ..... ] {’t B Fight fit 42 P/;’{n - . N \ i sbud rZrex/;'f/;y b3/t
Y < Pitop Rod é«/:n.w'an RN : [ - 72{7?.’?;,@,’ el pipe =2Lik Mat zuf from ihandord Nul
(See Detail) i _j B ~C-4F Ll AT 6 fen
Ny pon B T e i : g AS CONSTRUCTED
=/ % Cylinder Fiston Rod 23 |
D ~e® I Tt - JCONTRACTCR ..f7Q/¥ 1
) ’a;a;% fo be ?f & ﬁ‘.-//_«j welded so % t’§ ¢ 1 —
) - ¢ . 5 . , a. ere /s fmax. of fravel lof? AN |
I Stk h0le for I°6 anchor boit Operating cofimder when Gate is 3~ QPERATING CYLINDER PISTON
. Y mitered and Gate /s complet=ly in 13 .PLAN QoD E ENS
. Ny Drill é tap for 5'0 recess when apen. 2 R XT .N' _ION
A S leveling screw A P = 3 L’L o Scale 3™/
7°R. /3 .8 Q ™ero-ilt & ream .
' ) g AR Y- PR | yorE & N . Hondrary .
LR ; I X = 1R ocke 2\ 6Ag & Fevsed As Lcrztructed Py
R 3 /ﬁg racked N ItAug o1 Reeriid Aid Exteriin cetud Resized Connect.on and _ *
" QY . . E2 s1an Reuisod 2ozhing 2adas. cfr €. 7
- 3 ' 1 (?__'_ LV Z Grakng (CRES j= Corrosion Resisting Steel. ,,.,,,,.,," o | s z ,:c:i::!: L L2 oot /.{
1 . R E ‘ J :.I N%
ol v IS TR T e A
' Q sg Y & {.9_ -\- L o U. S. ARMY ENGINEER DISTRICT, PORTLAND
- - Z Connection
ot \ L_/l_];,\_ connee i inipe K drain  Shop £ Bracket cxnanton. .25, ] WILLAMETTE FALLS LOCKS
/;;:::{ b N FBacking R @  Fo Beam @ T WILLAMETTE RIVER NEAR WEST LINN, OREGON
Y CTaNS it — LOCK GATE 3 REPLACEMENT
ST 2 NEO. __
e TR ELEVATION — PINTLES , GUDGEON ,OPERATING ROD |
0/d) '
i Locale & drf/; hales in b’a:b'ﬂ '2 :_n Freld, 015.97631 EXTENSION & MISCELLANEOUS DETAILS |°
©&3ing connection R as template. Set - UPTess S YR = -
PLAN OF PINTLE BASE fonpqufan R clevation to nm//;b elevaticn of SECTION E-E ..é:%&!ﬁ‘r_.. U T > 2haint ad -L‘
esisting gale gperaling cylinder. e e = o5
PINTLE GATE OPERATING CYLINDER PISTON ROD CONNECTION A\ R -y - ——
* T Seale 3i00 Scale /%°:1°0° N UWR- 114-101/5
eprepy—— — A v T .'wumgfé“ M- I
2 ! 7
PLATE |

4

3

MICROFILMED /@ _Sep_ 196 mes—z




4 .
CORPS OF ENGINEERS - 3 2 I . U S ARMY

'rn’mmed ro |
. " Rt Leaf
- ~ Lt tear
[’A Timber ¢ . :L-?i————'r -
), ' 1 B
Beam 7op of Pos? Guoin Post « ~ -LBere! fimber o . Jevel Tiinber o ! ”’I'/’:f';o »
Top of Post a \ 1 =2 - | N f clear weld | | Skin R esr wel?y 5. | Work Line
Tt Y A S - Ao s s \ A
cHHey q B T N gk
a x . N , I\ T — ot _
__:#; ".?, = ?‘ ; K/‘ e < == 4’*-‘ > + ﬁ'mn/:réares}’ A/o/i.f 1 Quorn
. o J0 S d Miler Posts /gy god
Y ' 8 i R R G Tremeify o R s s i |
= ,_'__@___ _ - < J Q\Q NS 3\_ for Stce! Framing) tg N - L=y] e é W N glusd with walerproof marine
3 - oy ; ; 3 é\-\\ Ms,: é‘\\" 2-d% Galv. Bolts ) \E\:\ _‘A‘?g I - : | Y| glwe, driven info place ant cu/
¥ . - - x% i S ® Sdch beam é}' 38 \/ E iR s i of ¥ flush with surface.
— 3 :\.|; Ll =3 —E"s %3; 2 r- - ] ® N - \\Eg X 3 Neo See Conlract specifications.
4 3 S H e o~ | PPN P A §
g - it ~S8 pJt] | W#otch between Beams Fo 5. bort . — 2 ! N > -
- :" _!_('\ ) bpe~ —'q"\ = 'ﬁﬁ 3 9‘@’0/"’02” :.r/JN w/hes nuté (TR Fia R0 Ne-- o= - i
o~ 3)- ~ 5;4 ] - 31'} racn P'e '9”/ #asher : F N5 A7 ‘
= . AR A T > +—H— < - 7 Y :/jj—’
__‘. o ' 3 < - WY T HE
28 - . 52 I\ | =4 =N
~ M ~ H ’ o T - f *
-5 &8 AN <o
I N : N 3 LA cd B Ben, v ve « —
3‘0 _ 33 R I B RS NK e g S ot | Wik Point
s o S ) f S e Y . ’,;L:f 1) Zrtear A B <_|
Sl oe'e S R Le -8 1 7 |3 w2 N 2t ey )y
43 T8 TR - — S | gs 5> ¥t T e -
EYIE O R X f=oF - » Y s RS L S -~ YT
- %: :l*_ i 6 ¥ 4 S";:' o> el Aol shown /2o c. " Use this Detarl on bottom 2
Doy i vn —-Ei}- 3 : *Ei— 1 S ’in 4 B bolts in Miter Post
S Rn LY QUOIN POST uh’e Lplget v MITER [POST '
P i WA x 1 & PP o/ sPud wiwasher 12y 50 pm?) gte° TE:
.5 S 2 7 we WA . al¥2)) <M pr s NOTE:
%‘- — B g‘r_ _;*_ Ral7 R Armor 234" & hex nub. Foholes GCoc 6 DJ';-"’ r:"'F Complete field rerification of sill
Pt T ot i ® - - o W T Tt o leng th before finishing miter post.
i S s T‘f_ 3 > I S See Plun Dwg. UWR-114-101/2 . c
s oSS ] M a QUOIN & MITER DETAILS
N -F T - L @‘ 3‘__ RN BN - . Scale 3% /0"
o e, P S S
SiERREsy ¥ O -
a2 b €- —ra;_N S e NOTES
Bott. of Post - F _Dolt of Post » \lg;k[/gq’d;_./" L GENERAL NOTES s DWG UWR-114-101/2.
e elas .
2. m? Bost :m: A) /}-)r /;;'/:rd Post in f/'e)/‘df afte—
— - - zl_\. A e Miter Post trimmed.
ELEVATION A-A FAN : ELEVATION &b A Frush orsgs with hot coal Tar Creasore-(See Spees.)
— "TIMBER QUOIN . . TIMBER MITER
—Scale 2= /0
£ ._7f'_;1,
Wor. [/m:a—\.1 Py
'Y X
B
PLAN C-C VIEW E-E
-Scale /3 :/F0° Seale /3%=1°0°
L & - FLow
. 1 .
~Notch Fo clear gudgeon ' e
bolt & was, er«'g 7 v 4£|_ r/;ﬂ'm R '
Wt [n med AS CONSTRUCTED |
S, A \ ! 45Bevet # ' CONTRACT No P4~ WC -57-68-C~0032
\ i ' a @ } CONTRACTOR #R/varson - Mason, o]
T > - \ . o DATE CF RECEIPT - F NOTICE TO PRC.EE cide
> L—/& W50 DATE OF Z0WP1LE™: .1t OF CONTRACT 20, a4
W : N DATE GF ACCEPTANCE . €0 V€53 .oeeeeee .
— -—1 N
n Nalch fo clear R L31ps 5o head Stainless
#5Bevel § Stee! Plug . 18-8 Class- ] T -
SECTON D-D 0°R [ DRAIN & PLUG | 2 Baug&F Fevised As Corstrucred N
m Jcale 37 1o o\ 1E Ay -7i Added Nate 2. Reviszd Zim. on Miter 2 Quoin Pasts T’ |
SECTION F-F vmon| oare sacmiron -
Seale J£7=/1:0" . U. S. ARMY ENGINEER DISTRICT, PORTLAND
- A
oemanes L2 S, | WILLAMETTE FALLS LOCKS
o 457 WILLAMETTE RIVER NEAR WEST LINN, OREGON
""" = LOCK GATE 3 REPLACEMENT
cnecxenVEQ __|
] QUOIN, AND MITER POST, AND
- Loyt MISCELLANEOQOUS DETAILS
2 aremoven: oan 2 AT ]
s et P
SCALE AS SHOWN  [SPEC. NO. .mrvree
UWR -114-101/6
e § o 6

- ' > | 2 | ' PLATE

RN ) MICROFILMED /0 Sep 1965 !




]

CORPS OF ENGINEERS

VALUE ENGINEERING wiLL INCREASE YOUR PROFITS

U. S. ARMY

Walk way planks sha'l be frrmed 1o

[x/sr'/hy handrarl fo be rerti.ove s, recand. Flonad
ond reinstalrea

pOst instaligtion.

Additianal backsicpe escava*ion requited
for horizontal + vertical ohignmert of

Ex/5tir.e Raridroil fo be removed, recond, toned ondg reinstolled

Mooriric rir.c recess

Post ond sirut connections shown as Deforl A and

Detart B on Dwg No UNR-1/E-//0/2.

7%

e ioi s Showrs o Dive No. YWR=172-16¢/3

LOCKMASTER'S OFFICE

GOV'T. WAREMOUS|

. Exr3tr) [
s Q c Coriform mith rock Face andexu//n“ o;cli 0;7299’30:/".“0
. + Existing walkway tree. —_— < . )
E a® - s Existing pondrai/ fo be
Se> Ex/57im = —_ removed, recona;tioned, ena
[xfs//'/-)i rmosonry wolf s ‘g Ky Aw’;'n-:/ﬁ;e 14 I a el reinstalled
[0 N\ =% H-- Existing Light Standara
V4 / / 7/ NN IN N y N NN AN NN N N > Exisking hondraily j re o
Lgh} L} -
@ Exsst1ng Asphol/t Walkway Forp do Lo — 5\ oF=3 l"fc;‘::;‘rz:l_:mf way
v 2 S S S = 7 R—x = = — i [
. Srvbbir g post(Tis Lerf wall- - Whlkway continues in front of AJ Stee/ &rofin
o move ond reploce Frmber wolkwa woll = 7 9w Access lodder control house. Approx. 18" wide with handra See Defai/ A 7
ow} - N ’ Existing lock confrai center &L\, Note: . o .
N G| t: . . S Remaveand rernsroll exisiirg an -
N BN Remove and reirnsfoll ex/sting cable leod block Q operafed winch. Replace boits, rivf end
> o) » roconform with existing /nsfollofion. Existing 3 woshersin Aindexcepl replocemeri's
NS NN bo/ts nufs and weshers’sholl be reploced iri QAN shoti be hot ~dipped galvarized.
83 ] Aind except, replacements shall be For-djpped SN
U= AN gelvonized. . Qg
K - - - - € Lock S
. ~
sg‘ S
iy vk.\ Leow, D/S £nd of ' Construction
>
.0| n Right woaorl
QN
~Slo
L LN Remove arnd replace trmber wolkwayard wa.i | Existing masonr
l_ i ﬁ/_gh/ wal ~ / g .7
J/ V4 7 7 7 7 S—9 ) ) ) 3 \j . I ] &xr's f,'n_y ;fa/r;va_y
Existing Asphal? ya/;r?y/ , /| 5 :E : 3 % t0 remain
2 A : . o1 e — !
/ b——Rezpo daowa ¥ T - . = e - —
=+ — = d = ] +—3/'-0" 70 Goverrmer.? Bouridary Lirie. C = x
vy i :| Aemove ond reploca
Existing masoriry warl/—" 3 \ Existing light stondard — ¢n:hrn5' »’a/kw:’
- ™ g $ Plank wiae ramp wc»‘ké = /ond wartway Supports
Remove ond replace ex/5ting [N . . e - .
romp and romp supports }1,% PLAN Moorir g ring recess Lf5 £nd of construction
NE Scole: 5710 Ex/st/rg handroi fo be Lebr woll Eoisting rondrail
N P re/moved, recond/troned Timker wolkwoy fo L %oved
® g App;'ablv//‘olcg;-’ﬂﬂ id Jnutbing post ) ond rainstolad be reploced §£,35.0 rjcond/’;fonld ’ond
S _roch bolts (Typ) - " Dech £/.41.5 N P re/nstfalled
2-0 M4
[ H ! 1 T 1 T
— A - 1 I 5 = 2t
— n— _-cr\ i ij M ¥ M * * : ¥ j--“
- - + . o . o . S o K
12'212" Post - - A\ N . N . A 'W(I;Pfjérm + H ’ /
Uj e E—— | - ////
Embedded Log bo/t post L o T g - Marsr(osom " o s | = . 8 N - T i
305" aimgle 10 angie iron I - JI = li‘ ]: ﬁ Liev] 315280 bm | of chain | ik fabric) = | .[ T “ \-'Exfra POJ’}” ¢
iron t T :'3 7 . | . . | = i 722 12* I E— Y . Strut 8«i&
- FPosts ‘ g
Foncratz KV : ; - i - SN a T _// //
footin . . i . . E R 1 .
rooririg N i o] 1 :'_; 7 L. / LExistiro well
) r ! . t ras I W Lock My F
Y, Embedded t i 1 . . a . 8 =l . g 8 — g
J C—dringn -
4rnznars ’ - il 1 /ﬁf H L] W | T 1 /! Elev 155 (appren)
A — cdangd r : 3 “ 2 20 1 ol B Gare 2 31/
DETAIL "A = RS2 B2 . 2 l = h ' ' Crown Zetfersacn S ¢8 2N 2 = Gofe recess | =sl ﬂ;
Typical Fest footing Pedestal See derarl At L | | Pipe encasemer? ot ,-._a,,,,,,g.\ e ExI5H D mosonry
STA/3F40.5 STA13+20.8 SrAl2+ 9! Vand reploced | l
A ) ) ELEVATION—-LEFT WALL ! 3 27 Wal I ming Z‘F/}.:'/.",ga/f/‘l/?.?
xcovgte bockslope o5 required fopermithorizor:fol Scale pre im0 ‘ (Stargered joink) S7TA /24232 (Gate
Sligrmer? for verricol PoSFiristalariors i Note: ot Showr)
|

witLaméTrTE

FALLS LOCKS
SITE OF PROJEC

SEATTLE
wASHINGTONW

WwEST LINN
OREGON CITY

OREGON
VICINITY MAP
WEST LINN

N
|

GOV'T. PARKING AREA

CZ P COOFFICE

SITE MAP

Sca.e: [*= 400" (Apprex)

AS CONSTR
CONTRACT No. DAC; S
CONTRACTOR GRAMERAL. COMITRUATIOAN CO
DATE OF RECEIPT OF NOTICE TO PROCEED 24 AUG T4
DATE OF COMPLETION OF CONTRACT L4/0v 24
OATE OF ACCEPTANCE .

UCTED

Trmiber walk woy *c te rem.oved Dech £/ 395 A . £risting masorrg' wa'l 5 Rerrive ard re.r.
and reploced F £.25.0 ‘3 é AU Agprox focation of rock tots( Typ.) . . Tex/s o hondral Noe:
S0usbing oS} e t —1 ) bt pecking Y Field verify 4 fallb F-ofF of trnper /iri1ng B
- 1 1 1 ——— 1 1 f ! e ] } ] | hfsr chan . ot boh exssh | Existing rock onchors shallbe cuf-0ff o nber /17310g
— 1T {_f t B |'7 1 ﬁLj I% 'L t H 1] H : 1 } '11 f ] 1 i G(-u Bl '?fc;gﬁf: ;J; or?. = 5’3‘;/55;”;;”/ s:j::ﬂj exrs Veavimg oro eCtion from reik fare Ses Specifriations
r — _ur- - — 7 1. + A * . M .1 * N 4 Lf + . + . + . + . = -rL- — —— Se= DwgUW> /4-//()’22 —] L ) ’ " (etevations 2. Tne Controcror shoil Lieid verify o/l exisfing cona *ons,
1, , i il 7 % = PR . \ ‘58”4;/2" SHruts elevorions, and dimensions s sko~n
— Y trt T etweer poss
H—7+ - I v TT — Wore Gérse) i | . ., . . | | H M ; - - 9 v pos= 3. £levstions referred ro on FN/3 seF of drowing: are
I E— S— TSGR 4 + + * + + M 1= it - b ——3 /2 xrr6*Blockino cased on M. 5. L. Dotum, 1929 Ag, ustment
) " I LT nn X % ) v h . .
t::: T IVAAN 4 Eled|ze s cfzhaim |k fotrds .K'/Z_fff‘ 4 @&I . T ] | e * i 4. All timper and lurber snail be peesarvotive- trectad
i [ | —| — -J»«C — L Wire pabrie \ 95 specs fied.
 S— — T — L 127 12" struts
— o o o o] o A . X A B [ e Tt T _] - \\
b — T I T T -
I E— T Y IIF! T St
4 [ - {
g -.\/ pp Sez detal A A ) = SZ28 28 I | A\ 7.1 8 Sewsed o3 constructed 25
/ £ 12" Wail lrriing <J ? s rom IN 72005 Acgag show r< $abris rock £x/fs ar of nofes ]
- Crow= Zetkract (sHagered joiats) A, A Existing masanry ! 202 post e z
Pipe encosement
‘ Zrstrg Masonry ELEVATION — RIGHT WALL 1%°¢ /‘?a:‘ﬁ'onchars;roa/ed 2727 0t re U. S. ARMY ENGINEER DISTRICT, PORTLAND
¢ Pinfie gate No.2 . — 17210 2%" # holes(Tyo.) p =z ]
STA.12710732 (. Fristing Gote .. Scale: 7" =1"-0 - L~ oockie (Too )
7 operating machinery Fosten grating with saddle clips - o) =B
Lo | anadd 9 L6 sog serams - 4 raguired /‘a I A WILLAMETTE FALLS LOCKS
1 i g New &7« 12" facing board ground line WILLAMETTE RIVER NEAR WEST LINN, OREGON
I = = S ¥ e AR ™ w 1rnofch *0 accomooare grating C
B v B ' | L2gaed aF q:0] Frosy sro JSee dztail A" 1 LOCK CHAMBER NO. 2
v e Jost g K Z E/j-—- X5 tin irway
Nl | Existing Sroirvoy 8% 4?',_; f;:Z'Z’aCC)M]c ro rema";'n. Stasrway Erminated bottem raw Y £ /5. £ . WALL LINING
- NL r0 remain boff: woul g wastar .:fr/ny.r;:;’: be of Rock Anchors (Bott aides . = CApprox.
== per contazt fo Secking connacfed 1o mew  SECTION ArA SIMILAR BUT OPPOSITE HAND [reranen: o -
L | 7-6" ™ Reriance Relorit Abrasive Embedded Grating and 2%x 2" facing beard- f_”":? %‘;a’"f ”’;fh == S A 4 -
f ) wirr 2% % 0earing bars @ /1% 0 c. ang 4 x Y’ S\1Mp3on Orrong -Tie - S aman wamcn "' coiomes 3T owraict swaimeta
W2 ETAIL A Cress Gars ® 4°0.C. or approved aguat. SECTION B-B ie;;/;o’rn:‘;‘:”j’/c‘;;ﬂ;:L70/h SECTION A—A su-:n:s;g
Existirns A Fros S5/ 7o ~otiomg A1 be AOF Qi V2 2 - PIZ 749 sten Y D
X S AT et spovr !255: AlLL_4 G 9 3h31/ be hot-dipped 9alvaniea ScaTe I /5" B rarts mar angle Scole: 4"=/"-C e i I e 103 UWR=114-110/1
P —————— P’ | 3 2 / ' PL A TE I




CORPS OF ENGINEERS 4 |

VALUE ENGINEERING WILL INCREASE YOUR PROFITS

Mew concrefe walls (See

Eneat /0 Por details )\

38~0",
1’44

~Eler. - 8.5

R7 3 b4

Timber cornecsrs as shown HUC4ETF T

HULETFE, HUC#GTF |, HULSTF, O o -

and EPCES snoll o 25 wavarac-ared cYcyc SECTION
by Simpson (. oroporziea eaual. NG 4

Scale: 3k"=/-0"

_‘_\I
3 =5k #x 7" Spikes
ea. plank B 22. Last

( Tgpf'ca/) ‘_\'_

Coum‘ersW
£ D3"
Nut & gal.

washer ]

S N W

ae— /2 x 12 Post

#E Ancror extens. on
where required

1

— 3

Coup'er w hex ~ut i

eo. end wiers
reguirey —

NOTE: Wwhere limited scazs bztween fhe post and rock crevents

the use of 3 coyp!s

that gos* zan be

A 2\ ROCK ANCHOR (TYPICAL)

\&/

Scale : | "= 1-0"

AS CONSTRUCTED

1 . U.S. ARMY
) -
8 8 ¥ 8 % 8 3w g 3 -
K g s ¢ & 3 R 3 3 ¥ 3
% < S S e < < A 2 [N
& i 8 8 S, 5 3 80 8 £ 8
| Bintle —Garte No. / | ? ) 14 Spaces between 12212 post 's af 10"-0"ea. = 140"~ O" n 9 ® 'T b
Pintle ~Gate No. 2
H T i:s /f r Elevation ~ ) 4 ég:f/f ’ T e “ e
- . . . . l
! J Exist. @"f’/"""(‘”"{z_ | . . E&!:?”‘Z/a;.rqp (See snt8) Fin. surface elev. saries f/w' 0.0 ——Exist conc. pier Elevation ~ Rt 2 i i 0.
: -- y Tty /3t handrailing uniformly From 5121025 \ Watl at Top = \3Z £cist handrailing (Rem
lew handra, (Remove, recondition ¢ replace) o Stafl ‘ ! «/pl. nandrailig (Kemove,
l Elev. 39.0 Gee Gen.Plan) a./1+00 \ - redonditicn § reinstall)
<39 ——\ ! " P! ) : 7/-2_)/:1? /;ar'mjm///'n_g
) | T remain,
Ex/st handrailing Stairsay L E— = Elev. 40.0
(o remain) No. 7 “ - E
Exrst handrailing T —-- ev. 35.5
_ _ U.S.G.5. Bench Mark Rem recond.ti s ; Elev. 34.5
T T T T T T T e 24499 (921 4d) (t o) | Be= L
B I “ 3 i
N L = :L;}' I L & \Guard
= T L T 2/ Flate
“w [ - o
e . W L
s Exist piping em bleddedm " t
— conc. below El, 24.5 " 2 e
Cofferdom Structure ":' - ' w -, L ——--——5/l Elev. /5.6
GSes.;/re;f 45 . - Exist Gate Recess : : : )
for details) seeen (Lekils of zave, r ' H T R Masonry
: ) mechanisims & recess g o o L T : §
! not :/lown) .:: + — L : ) H i = : # E— :\\ A
: + r 1 IS i -- Efev. 5.0
o . - . . . . JRd I . . - - + - +| - - . . - + -, ., + - - c——-——E/ev 3.0
: g?r;;'; Suard rol e Sgly)  10gme) 1 | Tatet * » e
I O/ s A . . . o . . . . .. o P + . . . . . | + . + - . . + -—E&lev.—1.0
o o . o B . o ° . ° B . o ° ° ° . . . -- Elev. —2.5
>!¢ . . R B - . . .".\ . 0\ . - + + - - - . . + . « % + + + - - - ——E&lev.—5,0
: ISR 28 BARLS R S S 2 B \(//\\\i AN AZRARN L, AST OSSR TR PSAZAS R SR SN —_—-- Etev.—G.4
< ! , . . v !
Exist, piping in conc. x 2 ] Rock Ancher Drain Pips {Typ.) !
f / £ (Typ.) see derails ain Fipe (7yp. N
across botfom of channe 55 &. Q et 1D see y,rg,t/, Sheet 10 u':I l E,‘
Sy g J A % 3
. 03 =~ \J = ~
LS ,E. ,,‘5 . % q
oW & X E¥$ Connector at sill same
@ PoR VAN
Eist. handraifing (Remove, recond;tio /E\ SECTION —~ RIGHT WALL 3 . - T A 4 1 A Ay
# reinsrall) Eeisting irandraiting & scale: va7=170" Countersink 26 1" Qb ™ L e
] . i y o/t head § . : wall planks
+x8 Stringer ea. side 3x/2 Plank (&”’?"f- ’/'/E"””d’ #on N .{354«/5 P;;:{;is«m/éway Fill with asphalt Ex8, 8x/2 or malleable H _______ - J (Fartially
;/'ﬂu;:{f#? w/HUSETF woallay (Ele, # reinstall ) d F\‘ 12x12 As shown  washer (Typ) ) : : Shewn)
7 . < (G P A ' !
ea. en o2 o) varies) Mew Handrailing Nofch rock e 848 Where posts exceed 7°0%0.C. jnstall : & -~ C - -
\ Sta. 10+40.2 1o intermediate 348 post & EPCBS Bolt 34'#xet’ §\; ===y 8x /2 Treated |
A e e A e e Sta.i2+05.3 Treafed 3x-ptank af back il (Drill Fer, 36° Thra- ot header |
206 (o sim\tthoch | B : Beam right #if) wiwalleable 8x8 Treated T
whre- #0d ra) .:'- B8 ( ] Connection washers ¢ nut post guard —] | \
o, < D / ’ 1 - . A A A
648 Post {Beam P 27 _’_:/dtérb/:tfeﬂrerea{ btwn, 8x/2 beams 848 Fost (Beam may bear direct on [C"”’ 3pacing Top of brace N ¥
may bear direct on Beam w/HU4BTF eq. end v 365 feve/ rock surdace ~ & Mia cearing) ng)‘ ro erceed, ‘a Elev. 24.5 £ : T / , o
Jeve! rock Surface v ve. 2 4% Stringers 2a. side of wolk w/HU4GTF —1Zx/2 1=67) Elev. 27'5’-) :"'l/T—‘?Ffa;/;: /b;fi)
8o o, - Eiev. 35. e ; o - Hed
w, & “min. bearing y Elev. 35.5 - & HUCHGTF (s qppropriote) ea. end Post 12x12 Treated - : Installed with
Heteh rock for post Ny Notch szacoing | 14“Min. bearing, Notch rock ¢ grout level (Typical). post - - ! e=Ya'bpx3"
or beam § grout fevel s for #4G Stringer 426 J2isF 2erdered bhun. (24125 w/HIGSIF ea, end _ == £y Loses rreated el -=—=—' taghalts (Typ.)
R i E e 33.0—4 #g__— S Cross-oraces ) t
S Y St A 114 /4G Ingbolts () SIDE ELEVATION ‘ ‘ chf/»‘rWa/(M RN NN
-t ] ' 1y ? 1 - 1
s o ‘le N E\—( (3 ea. /eg 152 From ends ¢ 234°0.C) s N Seccod 12412 brace ¢ scab oo ~ — . e RV o;“;;s eam " =
- 3c/2 Piank @ 9 % e sos b2 B A L. Bpostpie m S AN CONNEZTION A A !
wall v o] FT & IeET—— : \EAZABAZT ™ wer = szare S —4==m71 Een 107 |
L PIIRY L przer2 o/ cale . Vs o
S e . Pos : o - , : -
ﬁ? §‘ M N I\ EBrace cocatica of splice . 3 & 2" &" - 2xRx 270 Scab 8x/2 Treated I S - < t
R ~ O in (212 post & { ea.side (Tye.) 1262 Treated ! - =3 |
\‘ <€ %’ ’ double-brace. IO ) P i) post i 0 1
IR (NOTE: Stagger splices | . ] ! g o—8x/2 Ireated ! |
Rock Anch, 3 E $ aﬂ{? dPherent clevations LA+ — 4 A Sl Sl s Lo | !
(Tye) I 3N 3.2 Pk and there shall be a [ . » i Chie ! N
7 « *ﬂ N ufa// ” Rock Ancher maximum of one sphice ' ) :}“ = 5:_';,"9-?/:}7{“‘ and & e IR PN S SV W
g ] —* /Typ) per vertical post.) + LY b 1 7 wur s i—L il v .
—Eew B0 & $ Jep 3x/2 Plank wall | i ] e i . o - L4t o x O~UN* Installed w/ G - 54°px G
T s v, : : T ———t : N b 8“9" ’f”"‘; Lagbolts (3 centered on ea. leg, / V2" Lrom
aQ ” iy ”
¢ ] e o o = %",WZ 3012 Freared post guz ends ¢ 2%"0C.)
e 2 Jw'\-—, ‘ Spikes (Typ.) 12472 Brace wall planks
= (it e S “E YT\ BRACE (T¥PICAL) SECTION A-A /AN AV < ELEVATION ~MOORING RING ACCESS
| S \eAS/ scae: 1%=11c" Scale: 3g =/-0" SN /NE/ scare: 347=1-0"

CONTRACT N& _ORCWT7~ 80~ C - 0060
| |
5 eh- B 87 Tuly g Revised As Constructed e
M 0\ 8OMay 20 Zevised new handrail £ rock anchor e
~ ™ & Rock Anchor . (2"0"Len9/h of galr. mEViSION  DATE | DESCRIPTION T e
@ crpsed end, U. S. ARMY ENGINEER DISTRICT. PORTLAND
i i | )
i C e : pEsIaNED: WILLAMETTE FALLS LOCKS
- o 1570 (T3p.) i M. Flynn | WILLAMETTE RIVER NEAR WEST LINN, OREGON
) C (Ces Sheet & For detgls) ORAWN: LOCK NO.| REHABILITATION
NOTES: R Kirkham RIGHT WALL
CHECKED:
A 2 ikes shatl be galvanized, Llathead.
sory. :”g,‘/: of anfﬁor stick-out so 2 f{/ﬁa:;ﬂd;c/ﬂ; g‘a :::’:;. y #lathead, G. Taxer ELEVATION &4|SE?T|ONS
itadf diracty Yo rock anchor e prevens oA SEARREE
2. Al exposed steel sholl pa z:nc coated. e, [ Zg ! l u!ﬁ,_.
2inc coating cf cconect,ons not = e ks
‘mpair their £7h SUPERVISED:
P s & UWR-114-{11/6
CWIEF | ATRUCTURES  3LCTION MEET

I

' PLATE 10




@

Ll

VALUE ENGINEERING WwiLL INCREASE YOUR PROFITS

CORPS OF ENGINEERS 4 | ' LS. ARMY
00 Upstream Woll, Crown- : 100 -
Zellerbaoch Mill w - < 4
SECTORS 1 S50
S€7 oril rows
80 |— oH-19 DOH-54 DH-55 DH-56 DH20 DH-58 OH-57 DH-21 80 =
| 2y = =
b M- » N
7'2'1 D__‘% [ E1.62 — Top of Concrete Cap,{Wood Deck not shown) _' =~ Lost ot Jwll worwer sEmr: Weser FERrRSt
Z e0f _ ] S — — — 60
. N - i
d £1.59 Masonry Woll.
in Original Top ™ 7 = V el ik = S TRy & O De Tty
w ? ! of Concrete . —_— M o Chetmx
= Ry b - =
> 40| = il = — 40
z Bedrock (Bosolt) Cosity as wiermx Sony oril acios et
_g_ coe lcames.
=
; 20— — 20
: t
w T__ Concrete—Zmnwwx v
MSL |- " o —{ MsL £ Sotom of woe
SR S S N S s B8
. 3% 3 3 sly 3 > < S SR
SN SIS O SR <8 Gl 19} S8 S
-20 ] ] | i i 1 | | | ] ] 1 1 | -20
27400 o pOWNSTREAM 28400 29400 [ STANCE IN FEET 31400 UPSTREAM —~
N LOCK CENTERLINE STATIONING
CONCRETE WALL CENTERLINE PROFILE
<
~ _ *
MNOTES: e
A The concrene el was bwil Se—ec—cevwwwen' o ST Mol
desgn aommwps Ton pof be TRC L] STTGOYS, eewrovs, ond
dimensioxs  Shows ore boset o Drpwngs ot mtwrzcree furnished
by Crows Zeleraxs owd ~ariowe Sevew Secrx, o or field
OOSErVOIIONS, &S IRDES, OX RGN TECSIIERSNTS. IR on
motects mmered & 527 crv mmws, O~ , 05,22 82 ore
bosed an sewmyy bgS & Frtant osvrr faes; cxoes " hese bgs
- are shows ox orawwmy, WLX-5-07
70 -
' 2 7 bhtorvols of T Mok ST o wTT s coecws onr of
¢ ¢ € covities starTad frrwm bt GOWOT W T €<= o BOP ST 08
' d . he profie.
oH- 57 o5 OH- 58 e .
res ] s I The miume o ImoterTls © b xR S esvmmed i S gtos =
IV ywood Dack 632 || s wod Deck £L632 | wood Dect 100 2oxc pares. Esmates dovmw T wevm et 5 Tm—rmotely
.62.0 i - £.620 Concrete Cap 25 adve porex
|~ Concrete Cop v - i
| so €0 LOCK CANAL PGE FOREBAY = e} LOCK _CcANAL o 3 PGE FOREBAY
LOCK CANAL PGE FOREBAY s - 590
_ - DH-10
; 55 w 55}
= 55 E I
- z
:; _"” Cavities
Wisp Covities 25 3 sof
. = Materials 1o be Excovotad. = § aae] I
z ] I Cavities 5 THIS PRINT
. Approx. Canol w w TO ONEH=ALF STAY =
.9. a8 Floor Level = 45 Approx Conal w 45
- . - _ _ - Floor Lavel.
s Types of Soil |g g B o 7‘“17
5 Materiols Mot Known H = Types of Soil
40 = 40 Moterials Not Known 4ot
[T
= -
e | —— -
35 > 35
- - B T U S ARMY ENGINEER DSSTRICT. PORTLAND
_£1.32, Approx Woter Level when _ F1.32, Approx Woter Level when - — - DOk — — e — ="
foreday wos dewdtered, 19 Moy 87. forebgy wos dewatered, /9 May 87. (Bason) n — -
Lo Forsboy fioor level and under - 30 Forebay fioor fevel ond under- 30| ' I!LLAH’EJ TE FALLS LOCKS
Iying materials nat known. lying materrdls not known. , , . \ . , , WILIAwITTE AVES MI2S WIST LAN, CSSSOW
Concrete- Bedrock '\ Bottom of Drilf Bottom of Driff 20 15 ©0 5 . S 5 ©0 15 - 5 =-1 Ec=A
Contoct E1 +7.6 \m/l E£L +36 Cancrete - Bodrock N aore 2 484 DISTANCE W FEET LOOC W ECFAIR
25 Contoct EL 125 | VIEW DOWXSTREAM
25 - { " -
/. Cawlr , ‘ . ) L AREA 3, Sta 28455 Wil 1 PROFILE & SECTIONS
20 15 S [ 5 0 15 20 25 - 15 10 5 o] 5 o] 5 o] 25
DISTANCE IN FEET DISTANCE IN_FEET SECTION 1 —
VIEW DOWNSTREAM VIEW DOWNSTREAM (SCHEMAT L) -—-r : . _‘ - ; —_— —
STA. AREA 2, STA.29+66 —_ Y SEEREN SN ~ Somes | £ Feritie S Komno
SECTION — £ I - i e §
(SCHEMATKC) (SCHEMATIC) L= 2 ? LATE \ \ :
a 2 i '

3 : 1

R R




e S

1632 jWood Deck

EL.62.0

LOCK CANAL Sl pGE FOREBAY

DH~ 10 Safle

fxls‘v‘l'/; Fornes
Lock LMy

Floor Leve/ Keroarn

on
Cavities (Geproc.)

__E 'I_ 40(4/0/0/'01(,

rave/, sonrne

Gk remenid "y Concrefte .
x -

 Boulders <, ?..:-
S VRock RPubb

- CToncrete

5 / ) - 2 ‘."‘/ ,"/ ;
/1/4[/ d 8 v , /'/ 4
o San J / ‘ .

/ ‘ 3 ’ ’ '

P ' ~ Bedrock
¢ /5/ (Basalt)
I

|
l ] ! 1 1
5 10 5 0 5 10 15
DISTANCE IN FEET




/Doin/:’gh/ Lighting Donel, 120/220V, 3WSN, v \I/“
, with ¢-204.5p thermaol mognelic bLreoters,)

Luminaire . —
Stanclard Mo.3 fov 3875 Z——1 |
Wood Deck-£lev: 38.75 - ollos? lev.
‘-‘ 3'4;8 o _<:)_'§Q‘_' 2%/0 4 - R — —(:f) - /I:' 278, 2%0 — 1
® I 9 D N — ——— —]

L"‘Jpar‘e hrub » &

Conduit below board walkney
O
\Y
S + 7op oF 8
) Q Gate No./ R —
Q N 5 S £1.23.65 cHAMBER 1 3
) 5 5 : Q
. %] Q
Q S <X .
. 3 N 3
Lumynoire Srandord'
Mo. 2
—A-—F—
£139.25 ez ——
ood Dock ) CH-FHT cn- ¥—
I — vt opening inakg DX P — .
— &> —- mfﬁ: CH,FOCT d T, 478,370 ——)
= z %,’Z’/O/I/?n. = —— X —=Prorige Spare /¢ —aﬂz—r/zv -1
_ 7T W folnterce
// 34 Conaln’,2°8 Bolst H 1—2_ 2,212 || ~2n— £ ?b 4 plug '/"rr;’nsf:e/vne?;zz
, Undler walkwoy N Ao On. 7o Intercomm.
%T,2%2,0n. Transceiver{connect %% 2%2 yo )
Fo Recept as oirecred post and comnect
e Y%4337/0 7o ex/s1ing s/orrway
/ l . Ight
2 PLAN-GATE NO.1
o/ Scole: Vg*= -0
o
Lo

Luminaire Standerd -

PARKING LOT

For.  Motes, Py |



Sy, /0 v 9O

__—1C.2%8¢370 - -

Condluit below

wood Deck

CHAMBER 2.

| Sto 12+84.57

T

T MY

.
7
‘

Sta. 13+ 80
vidin Con

NYEDTEL.D

— e
: Concrete Pier .. Conduit below wood! a’eck2 1", 2°8¢2%0 —
— — Y e e e — Moo Deckt — - Lock
J
Luminaire \Sftzr)a’arz:vx
No. &
cHAmBer 1 : rore
m Gore Mo. @
N Jev. 34£.40
o]
() 9
> Ad
2 %
q <]
3 5
Lumingire Stancbird 5
Mo, 5
- Wood Deck o 2 —
e — 347, z‘/o? 2
/-m'c. ¢8,3"%0 [-Be/ow wood deck / 3
r3

Luminaire Srandard
No. <

2gqong FOjunction
ox.

34, 2710 7

2gong FO junction box.wispore hub,
w/3E I5A., 123V, Duplex Twisllock

T rechrt Hubbell Cot ¥ 75806 ond
SRS.T. sw. Hubbell Cot #8801/ or
equal, w/weartherproof® covers.

PLAN-GATE NO. 2

Scale : Va*=(-0"

Wood Deck

Srclewalk

Luminaire Standard

— Mo 7— —— —

—I1Ve'C. 4%8, 30

Crouse- Hinds PJX42

For Notes, Pg 2



5 Government Preperty line

,

Sroroge undler oo Deck-/ s

, - Leten 570 = e —————
6 Erdsphair on [ Grovel 7Y L i/ “Conoit, 2%8¢ 310 S o

4 2°Asphalt on 1'Gravel /'/‘//7

unaer Wooo' Deck I
Z —— -

I"Condluit, 276 £ 3710 o
Junc//on Box}'ﬂer 54.0 4‘3 L;;nu;m,;e/ 3

N =T T ron '

= TS Rock oo r Corcturt below Concln? below

: i o y”muh T H
. ol Asphol?
——] Wood Deck ? j J

—1%C,278¢27%0_

2% C, 270 —

—

— ——— Caock cven 44.33}'__1?—_;/ _
5 p s oV 28) ]
| g/ Conolut, 2650 & Wood Deck Liev 44.35 5 | on '

. NExisting  E— l 4@ to” y
f\ l J0t3” . - 27%0

! Lumingire Storcord
B ¢ 3 5

A e ——— —

O.
|

’

9

Mo. /2 .

T
| 700 of

Gote Mo. 3
Elev. #4.35

|

Z¥8 ¢ 3%/0 Type USE L
ljs/y/e R.R Ffrom Jurction g f

i baox fo juxction box.
! l 2 gong FO junction box, w/soare hvb,

6-0" | W%P 154,125V, Ouplex Twrsthock, Hubbell

7o of
Go‘e No. ¢
£ley 5435

v_/3+80

CHAMBER & CHAmBER 3

Sta. 14+ 20.35

CHAMRER 4

Sto. /6 + 30.02

St 15+ 34.60

' Lyminoire Stondord

MNo. I/
Cot Mo. 73806 ret:pf ES.RET s Hubbell l
Cot No.BEC! or equal, with wegthe 7 e
. 3 ?!&—M—M :
— S . covers. P j | N _
1 EEC oo Deck Erev. ¢4.35 — .‘P Luminaire Standore On. ” o ) — ik £l 59,25 B)
£xisting %" Conduit with o Ao. 10 ‘ 24 27/0 o

) 34, 2%0 C:H.9GH2S
weother head ol 54.0 LD}-/ -~ ’{L— l 2 | Ljd J i T é” ”H”” ,l ’
3,240 f—; ) by L |<dD) I Deck [/ev.5¢ 235 - ]
7o Iitercomm Tronscsiver——— émx%°” 14, 3% ™~ ' : s g0 ILUJJ e - —

L 2, 2%/0 —— ! T,,:ﬂol—’ N T
= ’ 2‘/2 70 Jm‘erron-m Tronscerver _——— - =

— - - — —— —— — —F —— = — : _oamo On
__E__ - - - b YA _ JC T T T ___Caa *Conalvit, 2%2 ’ — \\ \ : — it ———
Y. i} t ) \\ Cconcmfe Wa/kD ,(-_—-,-_,_.ﬂ - T

.« pd Luminaire
5,870 \Stonctar

- C-H.*GH25
Terne/ below sikewalk -

A
Vv

1¥¢ Condluit, 48, 3%10 Install WT Junction | “~/4Conduit, 678, .

bor af coypling Flev
24.60 g Tunnel below

—=— — —Ik
oz ' Silewolk ;7_/ e —

PLAN - GATE NOS. 3¢4

Y] i / - ———— -
cd Scale:Vg" s 1'-0 See Dwg Mo.UWR- //(534'
114/77 Yor compresso k
Room Deroils

Por NoTes, A



CORPS OF ENGINEERS

L - e _ _ _ - - -
| - Gevernment Proper’ L/'ne-/
Py Concluit o beorns below v
- wood deck. ' 7 54,278
152°8¢2%10 ~, _7 0> — ~-
- —_— — e T . i
T . T b .
' T '
: & ! - Wood Deck | < Condluit on sicde of
- Mood! Deck Efev 56.65 —) L S Llev. 54.15 | S beam belkw wood
¥ ' — Ik i
: ————— !
e L'Qzﬁ‘o/d( 5415 S =
ridge 7enders ev: 54 j .;#F .
/~7Zu3e T 2, 2"/0 —ﬁ& - l &4 E
T Y i Z {3 ¢
: I - - - i \ 250" ]
A I Luminoire Stondord
l No. 15
: i
a i B R 4 700 oF
Gate No. 5
+ Crown Willarnette dHH mBE £Elev. 54./5 aﬂ N A (—
© Briage . g :
+
5 S/
o | v ;
N N Ho/gabane MNo. 420
3 N ot tlev. 65.98
} ~@| / _ e |
2 D Luminaire Standard 80"
! S v Luminaire Standard MNo. 14 W : Log Boemn Z
o) No. 13 pils
B k — ‘ 4C.2%2 o T == A : &
= E E ] N . L — IConcrete » " ,‘I Q-——/
— . Conduit on beams #12 T 1T C Rock Elev 54./5 | Block 272, %% = 347, 2%
i — : - below wood deck 2T, s gy | \i tntercomm 7ronsceiver ) —) =
- —— . o0 | 14} 6%8 Y B L -Vf,z“/ol F—— / ..,
— %452 /o—j "j, —_— — — — 8 T ey — Work Borge 153%8¢ 272 /53
- — —_— [ 2 —— W (D= Q — Deck —— Mooroge Conalurt exposed below
S — } —_ Lotk Masters | e " S~ reof roffers : )
— ! - —_ — - orri o [ L — . Warehouse
L - i - . ] . Office ElE { o .y " ‘ '/ :
— 1 (_ —_— \%.5,00/? hob e /4,6 8 SPRST. Huvbbsll
— ; - Wooof Deck Elev. 56.65 -—) £ \ ]—__ | 13%0 ? Cat No. 894/ .
B=— ad 678 —_— 2 — Up tolntercomm. § P’— ’ e or equal = [ Terminate 3°8 and provide
R e—— . Tronscerver: 24272 fo wearther heod ¢ connec? = i . Score hub §play for %4 conalit
: —_— _— —————— — For Section £-E see " + 7 170 i E— g
. f Dwg. No. UWR-114/77 32C,2 /2—>\ 7o existing #/c coble. P ———
. w'c. 2"z | 4~ . — Wood Ramp o —
: —C Woodl Deck £lev. 56.65 7
Comect 1o existing 13 : "
wiring. N\,
\ 2 (—Exisﬁng Overheod 4/¢
. ST——" control coble
PLAN - GATE NO. 5

Scole: Wa'=1-0"

Foe MOTES, £y ¢



Junction box
7o Goge _bo:rd Light
< (£xisting) See Detor/ - . ‘ . e
. C — 44;) o , , . _h == . :
\ : o _prun Einstall 1'Condtuit, 50 o L N 2 iv‘ifl%_c‘,jllz B _ nso o — oAy TCong5 7107 1y ) -
. . g 22 £Existing " lighting condlurt, : ' - T ‘ -
=fFFo—r=F : remove exist wireZ abandeon Condut - ; Luminaire Standard M. 19 : "8 iy
SEE DETAIL'S Leminaire Stoncbrd? | - : > e — ' = e F—_‘-K
sztemal\ [ imger = S =

\ 23t6” ?—:’/;Ej

J Existing 1a'Cend. ' ¢0 | :
/ g | For Section G-G see :
o R reploce ‘ex/st. wire. . S Dwg. No. UNR-IE[77 g' .
Ny N 3 - &v‘ ‘
-~ X hY
< N o ‘.‘}’) 1 I
o« ) 7o of ) 3 l :
3 2 Gate 6. g -2 & 70 of
®\ “ &lev. 64.1 0 ?;) Gore 7 ‘ |
' - . PR _ ; _ L . \ . } .- N o : £/ev. 64.58 1,
- “ -—
Exrsting /v
. F Locks
| ; |
iy |
. § | -
“'). Lumunsire Standard ! I
Q. No. 2/ [ | .
__@, . o g0 966"
Y B : . (]c}- 7 l
P 1 l ! . . ~ < New Junction
N{Ees = ‘é . 0 " ~—— = 1 Bax 2. E—T
I3 k‘ + - L] AN Yy | 7 z y o -
1 — S - A G 1 | > == -
| (‘) ﬁ 1l :\ ‘
2 i % c '
3%8, W.P. Overhead y ————— :
. P——rly e — —— e ——— —_— —_—
! New Service po/ . - —
TF 7 . 3%/ Mercury l[’ . //,%9 ontroctor. 14 Conolurt unoler oleck
. . - : Vopor Lurminaire s
PLAN-GA 'S' f ¢ “p Me: Instoll 2- 44 cobles
Scole: Vg1~ s~ p ! furnished by Government.
o ":‘;fu’;";""’ o Furnish & install 2 *12.

UpPpsTrEAM GUARD Lock
SrerkeAm o

Fok pmpTES, £ 57




T T & e St

02/06/2001 1433 ras aue

3

YHDdL LY I L EBONY IRON WORKS

QLT bt Caecmaim e e

SECTION 00010

BIDDING SCHEDULE
FOR
NQ. DACWS7-01-R-0007

","\.

PAGE @3

ESTIMATED UNIT UNIT ESTIMATED

TEM
UMBER DESCRIPTION QUANTITIES PRICE AMOUNT
0001  Rehabilitation of Gate Nos. 2 aad 4 1 Yob wocox § (092, D98 T
Replacement of Utilities Crossing Lock ' 12 4090
9002 Chamber (Optional) 1 Job 20008XX s__L_
0003 Skilled Craftsman X000, 20OQCOC 2200000 HIOO0QCK,
oo o,
00034 First 250 hours 250 MH 380~ §20000°
o o0
0003B Over 250 hours 250 MHE $_]0 s 11,500 —
%
TOTAL FOR THIS PAGE §__ 142, DO
Quantitics estimated excopt where unit is job.
N
AMD #0001

C0010-3



P WGS

\ Wesl Coasl' Specialties
1]733 S.E. 40th AVENUE @ PORTLAND, OR 97222
®503-659-3883 oFAX: 503-654-6791

USARNYWF

SOLD

SHIF'
TO:

US ARMY CORP ENG/WILL FALLS
WILLAMETTE FALLS LOCKS

PO BOX 2946

PORTLAND OR 972@8-2946

-A84

ORDERED:
SHIPPED:

SALESPERSONT —CH
TERMS: RET 30

INVOICE DATE:

@7/31/97 PAYMENT DUE:
@7/31/97

INVOICE

INVOICE NO.: 30596

@7/31/97

US ARMY CORP ENG/WILL FALLS
WILLAMETTE FALLS LOCKS
WEST LINN OR 97068-3397

08/30/97

YIA: DIR SHIP

ITEM ORDER SHIP DESCRIPTION

PRICE AMOUNT

'HYDROLIKE
‘NSC~5, 00X76. @d-K-
'3, 00~4~N-H-K-1-1

~4) C-134-24 CLEVIS
.4) C-9014-3 PINS

355 91 STUDS
-H/QTY 8) OF
Cr 105-36 JAHM HUTS

'Hsc—4 aexzs.aa K-

16 16
' 1, 75~2>N~N~H-X

“16) C-9308 EYE

4

ﬁBROHZELBUSHIHB

‘W/FOLLOWING ACCESS:

W/FOLLOWING ACCESS:t -
-15) c'seaa 3 PINS

1297. @@ 5, 188. 00

260. 85 1, 343. 40

331. 00 8, 496. a0

8.00 128.00

: B " % FILE CORY

TOTAL 14, 855. 40
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1.9 IDENTIFICATION OF GOVERNMENT-FURNISHED PROPERTY

The Government will furnish to the Contractor the following property to be incorporated or
installed in the work or used in performing the Contract.

ITEM  QUANTITY

R=Re o R O

—
o)

11
12

1.10 NOT APPLICABLE

S S N S R

4
16

2 cases (12
tubes per case)

55-gallon drum
16

DESCRIPTION UNIT PRICE VALUE
(%) (%)

Main gate hydraulic cylinders 1950 7800
Gudgeon pins 600 2400
Gudgeon bushings (standard) 200 800
Gudgeon bushings (oversize) 200 800
Pintles 800 3200
Pintle collars ’ 300 1200
Pintle heel bushings 500 2000
Gate bottom “J” seals 500 2000
Slide gate “J” sea 300 4800
Multi-purpose  food grade grease
(Chevron FM NLG12) 40 20
Chevron clarity 32 hydraulic fluid (o1l) 350 350
Slide gate hydraulic cylinders 750 12,000

1.11 INSURANCE - WORK ON A GOVERNMENT INSTALLATION

In conjunction with SECTION 00700, Clause INSURANCE - WORK ON A GOVERNMENT
INSTALLATION, provide and maintain during the entire performance of this contract at least
the following kinds and minimum amounts of insurance:

(1)

Workmen's Compensation and Employer's Liability Insurance.

Workmen's

Compensation and Employer's Liability Insurance (including Federal Longshoreman and Harbor
Workers' Insurance) in the amounts specified by the applicable Federal and/or State statutes.

(2) Comprehensive General Liability Insurance.

and $1,000,000 for each accident or occurrence.

00800-4

(a) Personal Injury. Minimum limits of $1,000,000 for injury to or death of any person
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03/11/01 SUN 20:46 FAX 541 374 8761 BONNEVILLE
S Conhuct o, 01~ -016T
20-Nov-2000 PURCHASE REQUISITION
Ate :
| | Pt WowQr2O3¢0-5 o7
Purchase Requisition Number: 106813 Requisition Date: Nov 02 2000 03 13PM
Priority: 2
: GHECK LIST FOR VISA ORDERS
Suggested Vendor: INITIALS DATE
WEST COAST SPECIALTIES 1, ENTER PR&C IN CEFMS
11733 S.E. 40th 2. APPR/CERT., OBL.
Portland 3. ENTER PR&C IN MAXIMO
Or 97222 4, RECEWE IN MAXIMO
5. RECEIVE IN CEFMS
Contact; Greg DeMars
Tel; 503-659-3883 Fax:
Requested By: KEVIN : Date Required; Jan 15 2001 12:00/
Description; WFL Gates 2 & 4 Main Gate and Slide Gate Cylingers
Unit Line
Qty  Unit item Description Work Category Code Price Cost
4 EA 200910995  Main Gate Cylinders
{See attached specs) 4-0330-005-01
4LHD84 1,950.00 7,800.00
S~ 16 JOB 20011146  Slide Gate Cylinders
(See Attached Specs) 4-0330-005-01
4LHD84 750.00 2,000.00
* 3,800.00
REMARKS/JUSTIFICATION:
' RO%NG: Pt (aeme.  Julie  Tracie/Becky Kim
Approved By: Date:

\x—/
FOR PURCHASING USE ONLY
Vendor: P.O. Number: .

Order Date:
Exp. Delivery Date:
Contact/Telephone: Ordered By:




COMPLETION CERTIFICATE

1. Reference is made to Contract No. DACWS7-96-C-0028, dated
29 April 1996, with Joe Bernert Towing Co., Inc., for the Willamette
Falls Locks, 1996 Dock Upstream Dock Restoration, West Linn, Oregon.

2. The work under this contract was completed by the contractor, on
14 June 1996, The date set for completion of the work under this
contract was originally 16 June 1996. The work was therefore
completed for beneficial occupancy within the time scheduled for
completion by the original contract. WNo liguidated damages are
involved.

3. I hereby certify that the work under this contract was inspected
on 14 June 1986 and was found to have been completed in full
conformance with the original plans and specificaticns.

4, I further certify that I have no knowledge of any claims made by
or adjustments which will be reguired of the contractor in this
instance and that I know of no liability under the contract which
has not been settled. I therefore recommend acceptance of the work
and that complete and final payment be made the contractor at this

time.
REVIEWED %/MM

Organi- : Typed : Ini- HARRY G. WEUEBE, P.E.
zation : Namej/ / :wtials : Date Bdministrative Contracting
CENPP-0C : Turngr 7 €146 Officer
CENPP-PE : Jones 79 W7
CENPP-LM-OM:, Bentley A7, 535 : .¢/3/44 _
CENPP-RE-M S Minger [ZADY  : iliiles DATE: g O 1996

I, v S 7 7

APPROVED:
I concur in the recommendation of
the Administrative Contracting
Officer and reccmmend approval

GAY M. HETTENHOUSER
o Contracting Officer

THOMAS E. SAVIDGE
' Chief, Op tlons,-Construction DATE: 2/ et 56

& Readiness Division

DATE: /t;?/lf//‘fé :




PAYMENT ESTIMATE - CONTRACT PERFORMANCE

i- DATE
For use of this form, ske ER 37-2-10 and ER 37-345-10 07-Aug-96 SHEET 1 of 1
1. CONTRACTOR AND ADDRESS JOE BERNERT TOWING CO., INC. 3. CONTRACT NO. 4. DISTRICT
P. 0. Box 37, Wilsonville, Oregon 97070 DACW57-96~C-0028 Portland
5. DESCRIPTION OF WORK 6. APTROTRIATION AND FROJECT 7. KEQUIKED COMPLETION DATE
Willamette Falls Locks U/5 Dock Restoration 96 X 3123 O & M 17-June-96
a. LOCATION 9. PERIOD COVERED DY TIUS ESTIMATE 10. JOI ORDER NO. 1. ESTIMATE NO.
Wwest Linn, Oregon FROM 02-July-96 THAU 07-Aug-96 2 - Final
ITEM CONTRACT TOTAL TO DATE
ND. DESCRIPTION QUANTITY AND UNIT AMOUNT QUANTITY AKD AMOUNT
UNIT PRICE uUNIT
0001 |RECONSTRUCT UPSTREAM DOCK 1l Je XXXX 48,390.00 100 % 48,3%90.00
TOTAL EARNINGS
INCLUDES MOMFICATION TIiRU: TOTAL CONTRACT ——— === ——=— > 48,390,00 TO DATE >
12, PRESENTED FOR FAYMENT 14. A, PREVIOUS DEDUCTIONS OTHER THAN
PAYEE PER RETAINED PERCENTAGE 0.00
Joe Bernert Q_awﬂl__‘gw@ B. PREVIOUS RETAINED PERCENTAGE 500.00
Towing Company, Inc. C. PREVIOUS PAYMENTS 47,890,00
DATE TITL, D. TREVIOUS EARNINGS (A+8+C)
S /’01.(7/?‘6 ("re/s;fden;(/ 48,390.00
13. APPROVED FOR PAYMENT E. EARNINGS TIIIS PERIOD (TOTAL
EARNINGS TO DATE MINUS D) 00
i CERTIFY that | have checkad the quantities covered by this bill or estimate; that tha F. LESS RETAINED PERCENTAGE
wotk was actually performed; that the quantities are correct amd consistent with all pre- G. LESS DEDUCTION OTLIER TIIAN
vious computations as actually chackad; that the quantities end amounts are wholly L RETAINED PERCENTAGE FOR
consistent with the requirements of the centract or othar instrumaent involved. 1. TOTAL DEDUCTIONS THIS PERIOD (F+C)
SIGNATURE TITLE DATE 1. RETAINAGE REFUNDED 500.00
J. OTIER REFUNDS 0.00
( . - /‘ Civil Engineer 07 August 1998 K. TOTAL REFUNDS THIS FERIOD 500.00
CJ‘;’LJ ‘13/””"5— L. AMOUNT DUE CONTRACTOR (E-IT4K) 500.00
CONTRACTING OFFICER APPROVAL (Signature) / DATE 15. RECAPITULATION:
ZDJV\ﬂ 4/ 27"9&"‘7’6 TOTAL RETAINED (B+F-1) 0.00 TOTAL PAID (C+L) 48, 350.00

ENG FORM 93 FACSIMILE



A | DACW57-97-C-0031 CEA LU#*( ’D'J( =

OFFER [Must be fully completed by offeror}

4. NAME AND ADDRESS OF OFFEROR (Include ZIP Code) 15. TELEPHONE NO. (Include area code) PN
508-389-900! T
NEW ENGLAND POWER CO. 16. REMITTANCE ADDRESS (Include only if different than liem 14)
4 TECHNoLOGY DRIVE NEW ENGLAND POWER CO.
WESTRoRO, MA 0158) 25 RESEARCH DR,
ATTN: S.C. DORET WE
CODE FACILITY CODE STBORO MA 01582
17. The offeror sgrees to perform the Work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is accepted
by the Govemment in writing within calendar days after the date offers are due. (Inscrt any number equal © or greater than the minimum require-
.\ mens stated in Item 13D. Failure o insert any number means the offervr accepis the minizuan in ltem 13D.
SEE SCHEDULE PAGES Willamette Falls Locks, West Linn, Oregon, Willamette Falls Locks Gate
AMOUNTS 5 & 6 Rehabillitation -l .

MAY 0.3 2007

‘A ENGINEr

18, The offeror agrees to furnish any required performance and payment bonds.

19. ACKNOWLEDGMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments o the solicitation - give number and date of each)

\MENDMENT NO. ! 2

DATE 5-8-92|5-13-97

'0A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER 20B~SIGNATURE 20C. OFFER DATE
(75 e?rp t) ve a -
TEQL  wice PAES 1 DENT L /5197

AWARD (7o be coﬂypléted by Government)

1. ITEMS ACCEPTED:

0001 thru 0003 o /41:37 REF: 0068

2. AMOUNT 23. ACCOUNTING AND APPROPRIATION DATA
96x3123 O&M . FD CAWFA2210D09501
3251,720.00
4. SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM 6 25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
(4 Copies unless otherwise spocified) 2 [ ]1ous.c230sc( ) [ |ar1us.c2s3e( )
5. ADMINISTERED BY CODE f ) 27. PAYMENT WILL BE MADE BY
I.S. Ammy Corps of Engineers, Portland District Disbursing Officer
ortland Resident Office U.S. Amy Corps of Engineers, Portland District
06 NW Graham Road PO Box 2946
routdale, OR 97060-9512 Portland, OR 97208-2946
CONTRACTING OFFICER WILL COMPLETE ITEM 28 OR 29 AS APPLICABLE

] 28B. NEGOTIATED AGREEMENT Contractor is required i sign this @ 29. AWARD (Contracitor is not required 1 sign this document.) Your offer

etstrm : iequi, on this solicitation is hereby accepted as to the items listed. This award con-
wm‘ and rea . . ples Lo g office.) .Contnct_or agr oos summates the contract, which consists of {s) the Govermment solicitation and
fur.nuh and deliver all tt.;mt__(.)r perform all work mqutmmofnc 'd°n‘,t'ﬁ°.d your offer, and (b} this contract award. No further contractual document is
this form and any continuation sheets for the consideration stated in necessary.

1 contract. The rights and obligations of the parties to this contract
i be govemned by (a} this contract award, (b} the solicitation, and (c}
clauses, representations, certifications, and specifications incorporated
reference in or attached to this contract.

1A, N(I)\I\SA%AN?,T?'I;T‘I'.’EP%Z C_O:TRACTOR OR PERSON AUTHORIZED 31A. NAME OF co&%ﬂgg W%ﬁf‘ or print)
- 2 - ViIcE PRESI DENT’ Contracting Officer )

8. SIGNATUKE 30C. DATE 31B. UNITED TES OF AMERICAM 31C. AWARD
. DATE
/M 5’/&)/77 Z’ﬂ?‘ /7// 47 jMLoP

STANDARD FORM 1442 BACK (REV. 4-85)
USAPPC V1.00

DU PU CATF nmmnm



\MENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT ncoNTRACTID CO0E PApE or e

1
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SECTION 00010

BIDDING SCHEDULE

FOR

NO. DACW57-97-B-0012

o~

ITEM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
UT\/IBER QUANTITIES PRICE AMOUNT
0001 Rehabilitation of Gate Nos. 5 and 6 1 Job  xxxxxx $ 167,870.00
0002 Skilled Craftsman XXXXX XXX XXXXXX XXXXXXXXXX
0002A First 100 Hours (HR) 100 HR $ 55.00 $ 5,500.00
0002B Over 100 Hours - 100 HR $ 55.00 $ 5,500
Removal and Replacement of Gate No. 6
0003 Anchor Block 1 Job XXXXXX $ 72,850.00
TOTAL $ 251,720.00

All quantities estimated except where unit is job.
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TECHNICAL REQUIREMENTS
SECTION 02890
REMOVAL AND REINSTALLATION OF GATE NOS. 5 AND 6

PART 1 - GENERAL

1.1 GENERAL INFORMATION

This section covers all work and materials (except Government-furnished grease and hydraulic
oil)_ necessary to:

(1) Remove both leaves of Gate No. 6.
(2) Place those gate leavés on a work barge.
(3) Remove both leaves of Gate No. 5.
(4) Place those gate leaves on a work barge.
(5) Reinstall the gate leaves of Gate No. 5.
(6) Return Gate No. 5 to operation.
(7) Reinstall the gate leaves of Gate No. 6.
(8) Return Gate No. 6 to operation.
12 AND 1.3 NOT APPLICABLE
1.4 PLANNING
With_ the lock closure limitations in SECTION 01010, paragraph 1.4, the removal and

reinstallation of the gate Jeaves will require careful planning and scheduling. Submit as part of
the Project-Specific Management Plan, a removal and reinstallation plan and schedule which

covers a listing of the equipment, lifting devices, and procedures. The procedures shall include

measurement and adjustment requirements as stated in paragraphs 3.1.2 and 3.2.

PART 2 - PRODUCTS .

2.1 MATERIALS

Pintles, pintle collars, pintle heel bushings, gudgeon pins, gudgeon bushings, hydraulic oil, and
grease will be Government furnished.

AMD #001
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PART 3 - EXECUTION
3.1 REMOVAL OF GATE LEAVES

% 3.1.1 Crane Work Barges

A crane of sufficient capacity to lift each gate leaf shall be used. A barge(s) of sufficient size to
provide an area for four leaves placed in a horizontal position, skin face down, on the barge deck
shall be provided; and a sufficient off site facility and transportation barge(s) to transport the gate
leafs to working site. The calculated weight of each leaf is 30 tons. The lifting attachments on
each leaf may be used for attachment of lifting slings. Before use, inspect attachments to
confirm that they are not damaged Both leaves-of both gates shall be removed and placed on the
work barge(s) so that the repair work can be done on the four leaves at the same time. The
existing anchor block located on the left side of gate 6 (see SECTION 02895) shall also be
loaded and removed with the gates. Repair work on the gates shall take place off site and not
within the Willamette Falls Locks Project area.

21t The typical time to transit the locks, up bound or down bound, between gate No. 1 and the canal

f area upstream of gate No. 5 is about 20 minutes with all lock gates operational. Transit times
increase significantly when the two gates are removed. The gates shall be transported
downstream out of the locks. Upstream transport is not possible with gate No. 6 removed. Gates
No. 5 and No. 6 may be removed in any order if both are simultaneously transported downstream
on one barge because the water level between gate No. 7 and No. 4 can be held constant during
the removal process. The downstream lockage process from upstream of gate No. 4 to the lower
river, with both gates No. 5 and No. 6 removed, will take about two (2) hours due to the entire
canal having to be drained. If each gate is to be transported downstream separately, then gate
No. 6 shall be removed and transported downstream before gate No. 5 is removed. The transport
of gate No. 6 to the lower river will take about 20 minutes. The subsequent transportation of gate
No. 5 will take approximately two (2) hours due to the entire canal having to be drained. After
the lock has been dewatered, an upstream lockage from gate No. 1 to upstream of gate No. 4 will
take about three (3) hours due to filling the entire canal area and having to limit the initial rate of
fill to_limit sediment transport. This process will be necessary to reinstall the completed gates
1h barge access to replace the gate No. 6 anchorage block. ,

3.1.3 Gate Position Measurements

Before removal of each leaf, measurements shall be taken and recorded to establish the position
of the gudgeons and leaves when the gates are seated on their pintles. These reference
measurements may then be used when leaves are reinstalled, and may be in the form of
elevations and distance to reference points on the existing structure.

3.1.4 Walkways, Handrails, Hydraulic Lines, and Gudgeons

Before removal of the leaves, the walkway and handrails on top of each leaf shall be removed.
In strict compliance with Safe Clearance Procedures required in Section 01010, paragraph 1.16,
hydraulic lines shall be disconnected to the extent necessary for removal of the leaves. Open
hydraulic lines shall be sealed with plugs or caps to prevent entry of dirt or moisture. Gudgeon
anchor rods and hydraulic cylinders for operating the leaves shall be disconnected as required to
remove the leaves. Dispose of any hydraulic oil in accordance with SECTION 01060.

AMD #001
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3.1.5 Gate Warpage Measurements

After lifting each leaf off its pintle and before placing it face down on the work barge, it shall be
held securely in a vertical position and measurements made to determine the amount of warpage
existing in each leaf. The purpose of these measurements is to obtain an estimate of in-service
damage and establish baseline data for monitoring the effect of repairs. After all repair work has
been done on the leaves, and before installation of the new lagging, each leaf shall, again, be held
securely in a vertical position and measurements repeated in the presence of the GQAR.
Warpage after repairs shall not exceed warpage before repairs. All measurements shall be
recorded and the records submitted within 48 hours after the measurements are taken. Warpage
measurements shall be made as follows:

(1) Attach bar, clamp, etc. as near as practical to each corner of skin plate and perpendicular
to the skin plate. :

(2) Stretch vertical, horizontal, and diagonal lines between all four corners, with all ends tied
an equal distance from skin plate. Assure no interference of the two diagonals.

' (3) The distance between the diagonals where they cross, measured perpendicular to the skin
plate, is warpage. Record warpage. Using all six lines as a reference, make and record
measurements to the skin plate at four-foot intervals to measure curvature and other skin plate

irregularities.
3.1.6 Gate Support Measurements

When placed on the work barge, the leaves shall be adequately supported by timbers or similar
supports so that the skin plate lies in a plane surface within a tolerance of 1/2 inch in 20 feet.
The supporting surface shall be measured by a method approved by the GQAR. If required,
shims, wedges, or other means shall be used to bring the supports within tolerances.

3.2 REINSTALLATION OF LEAVES

After all work on the leaves has been completed, they shall be reinstalled. Each leaf shall be
weighed as it is lifted into place and the weight provided to the GQAR. After the pintle bases,
pintles, pintle collars, pintle heels, and pintle heel bushings are attached and put in-place, the
pintle heel bushings shall be coated with Government-furnished grease. Each gate leaf shall then
be carefully lowered into position using the quoin recess as a guide, until the pintle heel bushing
seats on the pintle. The position of the gate shall be checked with reference measurements taken
previously to insure that the leaf is seated on the pintle. New Government-furnished gudgeon
pins and bushings shall be installed in the gudgeon anchor rods. Gudgeon anchor rods and leaf
operating cylinders shall be reconnected. After all safe clearances have been released, bleed off
all hydraulic lines and top off hydraulic reservoirs with Government-furnished oil. Refill the
lubrication lines going to the gudgeon pins/bushings and down to the pintle assemblies with
Government-furnished grease. Disposal of oil bled from the hydraulic lines shall be in
accordance with SECTION 01060. The Government in the presence of the Contractor will
operate the gate through several cycles, to the satisfaction of the GQAR, from the fully-opened to
the fully-closed position a sufficient number of times to demonstrate that all parts of the gate are
functioning properly. The workmanship in the installation of the gates shall be such that the
gates will properly miter and form a watertight barrier across the lock under all ranges of water
head to the satisfaction of the GQAR. Defects shall be corrected by the Contractor at no cost to
the Government. Retesting shall be performed after defects are corrected. For safety, the crane
shall remain connected to the leaves with the line slack during these operations. All other items
disconnected or removed from the gate leaves shall be reinstalled.
- END OF SECTION -

02890-3

AMD #001



TECHNICAL REQUIREMENTS
SECTION 02891
CLEANING AND INSPECTION OF GATENOS. 5 AND 6
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TECHNICAL REQUIREMENTS
SECTION 02891
CLEANING AND INSPECTION OF GATE NOS. 5 AND 6

PART 1 - GENERAL
1.1 GENERAL INFORMATION

This section covers all work necessary to prepare both leaves of each gate for inspection.

1.2 AND 1.3 NOT APPLICABLE
PART 2 - NOT APPLICABLE

PART 3 - EXECUTION
3.1 PREPARATION OF EACH LEAF FOR INSPECTION

After each leaf has been placed on a work barge or moved to an off site facility as specified in
SECTION 02890, they shall be cleaned, have all algae, mud, and debris removed, and all of the
timber lagging removed, including all lagging behind the 3/16-inch steel plate. All timber
lagging shall become the property of the Contractor and be disposed of in accordance with
SECTION 01060. The GQAR will perform an inspection of the welded joints, steel members,
miscellaneous hardware, slide gates, and gate retaining angles, and overall condition of the four
gate leaves. The slide gates and gate leaves shall be available for that inspection between 8 A.M.
and 4 P.M. on a weekday. A 24-hour advance notice shall be given when all is ready for

inspection.
3.2 PINTLE INSPECTION

The four pintle heels and pintle bases shall be placed on a work barge or moved to an off site
facility and cleaned. They shall be available for inspection by the GQAR concurrently with the

four gate leaves. '
- END OF SECTION -
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TECHNICAL REQUIREMENTS
SECTION 02892
REPAIR OF GATE NOS. 5 AND 6

PART |1 - GENERAL
1.1 GENERAL INFORMATION
This section covers all work necessary to replace following:

Rubber “JF” seals on the slide gate openings and on the bottom edge of each gate leaf.
Gudgeon pins

Gudgeon bushings

Pintles

Pintle collars

Pintle heel bushings

Backing plates

Damaged miscellaneous hardware

The section also covers repair of any broken welds or any other gate damage.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

American Society for Testing and Materials (ASTM).

ASTM A36/A36M-94 Standard Specifications For Carbon Structural Steel

. American Welding Society (AWS).
AWSDI1.1-94 Structural Welding Code - Steel, Thirteen Edition

1.3 SUBMITTALS

Government approval is required for all submittals with a “GA™ designation. Submittals having
a “FIO” designation are for information only. The following shall be submitted as stated in

accordance with SECTION 01305, paragraph 1.3(1)(b).
SD-08 Statements

(GA) Welding procedure

(GA) Welders qualifications

AMD#001
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PART 2 - PRODUCTS

2.1 MATERIALS

Structural steel shall be ASTM A36 unless otherwise noted. All bolts, screws, and set screws
shall be Contractor-furnished and shall match existing or be submitted for approval. All pipes
shall be schedule 80 black iron. Use socket weld fittings on all pipes except pipe bend for the
conduit. Contractor-supplied materials shall match the existing or be submitted for approval.
Refer to information drawings for more information on the existing materials. Hydraulic
cylinders, pintles, pintle collars, pintle heel bushings, gudgeon pins, gudgeon bushings, “J" seals,
oil, and grease will be Government-furnished material. All other material shall be Contractor-

furnished.

PART 3 - EXECUTION
3.1 RUBBER SEALS ("J" SEALS)

All of the existing "J" seals, both the gate sill seals, and the slide gate opening seals as well as all
connecting screws, bolts, nuts shall be removed and replaced. The “J” seals will be Government-
furnished. The new screws, bolts, and nuts will be Contractor-furnished. The Contractor shall
drill mount holes in the new “J” seals for installation. Seals shall be handled and stored in a
manner to prevent damage. Seals which have been cut, torn, or otherwise damaged shall not be
used. Bending or rolling in tighter coils than those in which the seals are packaged at the factory
shall be avoided. Storage shall be indoors, in original package, and without heavy loading or
exposure to oils, chemicals, vapors, or ozone. Storage temperatures shall not exceed 100°F. The
rubber seals shall meet the requirements set forth below. The durometer hardness of the seals
except as specifically otherwise indicated on the drawings shall meet the requirements set forth

herein.
3.2 GUDGEON ANCHOR
The existing gudgeon anchors shall be reused.

3.3 GUDGEON PIN AND BUSHING

The gudgeon pin and gudgeon bushing shall be removed from each gate leaf, gudgeon anchor,
and new Government-furnished gudgeon pins and gudgeon bushings installed. The Contractor
shall furnish and install new grease fittings and piping in the new Government-furnished

gudgeon pins.
3.4 PINTLE ASSEMBLY

The pintle, pintle collar, and pintle heel bushing shall be removed from each gate leaf, and new
Government furnished of the same installed. The lubrication system shall be removed from each
gate leaf, and new Contractor-furnished of the same installed as per GQAR approval. After
installation of the pintle heel bushing, the Contractor shall confirm that the lubrication system is
in satisfactory operating condition. The pintle base and pintle heel shall be removed from each
gate leaf and lock floor area, cleaned, and reinstalled according to SECTION 02891, paragraph

3.2.

AMD#001
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3.5 GATE OPERATING CYLINDER PISTON ROD BACKING PLATE REPLACEMENT

The existing gate operating cylinder piston rod backing plates on all four gate leaves shall be
removed and replaced with new contractor furnished backing plates. The new backing plates
shall be 20 inches high, 30 inches wide, and 0.625 inches thick. The existing backing plates can

be seen in the gate operating cylinder piston rod connection detail on informational drawings -

UWR-114-96/5 and UWR-114-107/5. The existing rod connection details are similar to, but not
exactly, as shown on the informational drawings. The existing % inch thick brackets that support
the backing plate shall not be removed. The new backing plate shall be welded to the existing
brackets and to the existing W 16 X 50 using Y inch fillet welds, as shown in the previously
mentioned informational drawings. Locate and drill four vertically short slotted holes in the
backing plate in the field, using the connection plate as a template. The holes shall not be flame
cut. The dimensions of the short slotted holes as well as the minimum edge distances shall be
those designated in the LRFD Specification. The existing bolts, nuts, and washers, that connect
the connecting plate to the backing plate, shall be removed and replaced with new of the same.
All gate operating cylinders shall be level with a tolerance of +1/8 inch vertically over the length
of the gate operating cylinder (when fully extended). The gate operating cylinders shall be
placed so that during gate operation, they do not come in contact with (rub against), any part of
the wood planking, rock, or concrete that lies immediately underneath and around the cylinders.
The position of the centerline of the clevis and pin shall be located as shown in the previously
mentioned informational drawings and shall be field verified. Vertical shimming of the existing
bracket plates may be needed to make the cylinders level and unencumbered (see drawing UWR-

114-116/7 for shimming detail).
3.6 MISCELLANEOUS HARDWARE

Any nuts, bolts, screws, washers, etc. not covered in SECTION 02892, paragraphs 2.1 and 3.1,
and SECTION 02893, paragraphs 2.1, 3.1, and 3.2, that require replacement as specified by the
GQAR after the inspection shall be removed and replaced with new Contractor-furnished of the

same.

3.7 STRAP BRACE

After all repairs are completed and prior to the installation of the gate, the following diagonal
prestressing procedure, in conjunction with the requirements of the contract specifications, is

recommended:
(1) Strain gauge installation and “turn of the nut” testing.

(a) Place each leaf in a horizontal supported position on the work barge, skinplate down,
and loosen the turnbuckle nut until diagonal in slack (i.e., no tension or compression). Install
gate warpage measurement system as outlined in SECTION 02890, paragraph 3.1.4.

(b) As a precautionary measure to insure the diagonals are not overstressed during the
prestressing process, strain gauges shall be installed on all diagonals. Two strain gauges will be
placed on the upper portion of the diagonal; one gauge on each side of the diagonal. These two
readings will be averaged to determine the strain and corresponding stress during prestressing.
The gauges should be placed on the diagonal about 6 to 12 inches away from the edge of the eye
plates. A small area of paint may need to be removed so the gauges may be glued directly to the
steel. Test and calibrate the newly installed strain gauges to assure readings are accurate. Lead
wires shall be of sufficient length to allow readings when gate is raised in a vertical position.
The removed areas of the paint under the gauges need to be touched-up after the completion of

the test.
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(c) Apply environmentally safe, heavy Iubricant to nut and threads. Clamp the diagonal
to the leaf, as close to both ends of the turnbuckle nut as possible, to prevent twisting of the
diagonal during the nut turning operation. The clamping during the prestressing procedure,
thereby will effect the tensile strain in the diagonal. The bar must be allowed to strain along the
entire diagonal length. One way to accomplish this may be to utilize a clamping assembly that
consists of sandwiching the diagonal bar between two greased blocks (timber or plastic). The
blocks must be thin enough to not induce an eccentricity into the diagonal or to relax the
prestressing force when they are removed. This system should allow the diagonal to elongate or
shorten, while providing torsional restraint. :

(d) With the leaf in a horizontal supported position, tighten the turnbuckle nut without
jacking on the leaf to determine the torquing limitations of this “turn of the nut” method.
Monitor strain gauge readings during this test and calculate the corresponding stresses in
diagonal. The test shall be terminated when the diagonal stress reaches 10 ksi, or when the
procedure becomes difficult to perform, or is determined to be adversely affecting the diagonal or

leaf.

(e) Loosen turnbuckle nut until diagonal is slack. Verify strain gauge reading is zeroed
out.

(2) Diagonal prestressing on barge.

(a) Per specifications SECTION 02890 paragraph 3.1.4, with the diagonal slack, pick the
leaf and hold securely in a vertical position and measure the amount of warpage in the leaf. Care
should be exercised during the leaf lifting process to assure the diagonal is not subject to sudden
compressive stresses that could buckle or damage the diagonal. '

(b) Place the leaf back in a horizontal supported position, jack under lower miter corner,
and adjust turnbuckle nut accordingly. Record strain gauge readings and calculate diagonal

stress.

(c) Raise leaf and measure warpage again. Record strain gauge readings and calculate
diagonal stress. Repeat this process until warpage is within 2 inches (+ 1/2”). The diagonal
tensile stress shall not exceed 10 ksi (+1 ksi) at any time during this process.

(3) Reinstallation of leaves and in-water diagonal prestressing.

(a) Leave sufficient timber and lagging off leaves to provide access to turnbuckle nut and
allow room for the diagonal to be clamped to the leaf, as well as provide access to strain gauges.

(b) Reinstall each leaf per contract specifications, SECTION 02890 paragraph 3.2.

(c) Attach lead wires to strain gauges after both leaves have been installed. With leaves
in an unmitered, stationary position, record strain gauge readings and calculate diagonal stresses.
The stress in the diagonals shall not exceed 18 ksi.

(d) Bring both leaves to a mitered position. Measure the misalignment gaps between the
miter posts in both the upstream/downstream directions and laterally along the entire height of

the miter posts.

(¢) There shall be no gaps between the miter posts. If the upstream /downstream
misalignment is greater than 17, the diagonal turnbuckle nut may have to be adjusted.
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(f) If necessary, attach a wrench to the turnbuckle nut and a mechanical device mounted
on the barge will be utilized to adjust the'nut. The mechanical device shall be capable of
tightening or loosing the turnbuckle nut. Strain gauge readings shall be monitored and stresses
calculated for each adjustment to assure the diagonals are not overstressed. The stress in the
diagonals shall not exceed 18 ksi. For a safety reason this procedure should be approved by

GQAR.

(g) Perform the prestressing adjustments until the leaves miter within specified
tolerances.

(h) Per SECTION 02890 paragraph 3.2, the gates shall be operated through several
cycles from the fully-open to the fu]ly-closed position a sufficient number or times to
demonstrate to the Government that all parts are functioning properly. The workmanship in the
installation of the gates shall be such that the gates will properly miter and form a watertight
barrier across the lock under all ranges of water head. While the gates are being opened and
closed, strain gauge readings shall be recorded to assure the diagonals are not being overstressed
during normal gate operation. Again, the stress in the diagonals during this process shall not

exceed 18 ksi.

(1) The strain gages are to remain on the diagonals. Repair any paint around the strain
gauges. Reinstall any timber and plastic lagging in front of the turnbuckle nuts and strain

gauges.
3.8 OTHER WELDING AND SKILLED CRAFTSMAN REPAIRS

If the gate inspection of SECTION 02891 identifies any broken welds, damaged or misaligned
slide gates, damaged slide gate guides, or other needed repairs; qualified welders, welding
equipment and other necessary skilled craftsmen and equipment shall be used for welding repair,
slide gate repair, and other repair work directed by the GQAR. The GQAR will identify and
mark all welds to be repaired. Welding repair shall include removal of broken welds, surface
preparations, and welding. Cracked welds shall be repaired in accordance with AWS D1.1,
Section 3, paragraph 3.7, Repairs. All welders shall be qualified in accordance with AWS D.1.1
All welding shall meet the requirements of AWS D1.1. The Contractor shall submit welder
qualifications and welding procedures (see paragraph 1.3 of this section). Up to 10 percent of all
weld repairs will be subject to non-destructive testing (radiograph, ultrasound). The welds to be
tested shall be selected by the GQAR. Slide gate repairs may require welder, machinist, and/or
other skilled trades. All welded surfaces and other painting work directed by the GQAR shall be
painted to comply with the requirements of SECTION 09950. All weld will be measured by the
lineal feet of weld equivalent to 3/8 inch fillet weld. Measurement will be the amount marked by
the GQAR and will not extend more than 1/2 inch beyond the visible crack.

- END OF SECTION -
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TECHNICAL REQUIREMENTS
SECTION 02893
REPLACEMENT OF LAGGING

PART 1 - GENERAL
1.1 GENERAL INFORMATION

This section covers all work necessary to remove the existing lagging and studs and to install
new studs and lagging on the leaves of Gate Nos. 5 and 6.

1.2 REFERENCES

The publication listed below forms a part of this specification to the extent referenced. The
publication is referred to in the text by basic designation only.

American Wood Preservers Association (AWPA).

AWPA M4-91 Standard fbr the Care of Preservative-Treated Wood Products.

American Welding Society (AWS) D1.1.
AWS D1.1-94 Structural Welding Code-Steel, Thirteenth Edition.

1.3 SUBMITTALS
Government approval is required for all submittals with a “GA” designation: submittals having a

“FIO” designation are for information only. The following shall be submitted as stated in

accordance with SECTION 01305, paragraph 1.3(1)(b).
SD-14 Samples
(GA) Lagging Material. See paragraph 2.1

PART 2 - PRODUCTS

2.1 MATERIALS

All lagging, weld studs, nuts, and washers, shall be Contractor-furnished materials. The existing
miter and quoin posts shall be reused. The lagging planks shall be 3 X 12 and consist of Douglas
Fir, per WCLIB Grading Rules Number 17, paragraph 123-b, “No.1”-Structural Joists and
Planks. Lagging shall be S4S. Prior to application of creosote, all items shall be cut, bored, and
counter-bored as shown in drawing UWR-114-116/1. All lumber is to be incised and treated in
accordance with AWPA Standard C 2 with creosote to 2 minimum retention of 10 pounds per
cubic foot. Informational drawings should be referred to for more information on the existing

materials.
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PART 3 - EXECUTION

3.1 REMOVAL

Details and dimensions of the existing lagging is shown on Information Drawings UWR-114-
107/2 to -107/6 for gate 5 and Information Drawings UWR-114-96/2 to -96/6 for gate 6. For
new lagging dimensions see Drawing UWR-114-116/1. Care shall be taken not to damage the
miter and quoin posts since these items will be reused. All lagging nuts and washers, weld studs
shall be removed. All lagging weld studs, nuts, and washers, shall be replaced with new
Contractor-furnished lagging, bolts, screws, and weld studs. All excess material shall be
disposed of off site in accordance with SECTION 01060.

3.2 INSTALLATION

Some trimming and boring of lagging will be required for a proper fit and for new mounting
bolts, studs, and screws. Treated plugs shall be driven in after the final bolting is completed.
Plugs shall be trimmed flush with the surface. All field cuts made on the timber and flush
trimmed plugs shall be thoroughly brush coated with two applications of environmentally safe
wood preservative in accordance with AWPA M4-91 and consistent with SECTION 01060,
paragraph 3.3. The areas around new studs shall be painted to comply with the requirements of
SECTION 09950. All weld shall conform to the requirements of AWS D 1.1. All stud welding
shall conform to the requirements of AWS D1.1, Section 7.

- END OF SECTION -
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TECHNICAL REQUIREMENTS
SECTION 2895
REPLACEMENT OF GATE 6 LEFT HYDRAULIC CYLINDER ANCHOR BLOCK

PART 1 - GENERAL
1.1 GENERAL INFORMATION
This section covers all work and materials necessary for:
(1) Disassembly of lock features associated with the anchor block.
(2) Removal and disposal of the existing anchor block.
(3) Installation of Rock Reinforcement.
(4) Foundation preparation for the new anchor block.

(5) Construction of the new anchor block.

(6) Reassembly of Lock featureé, associated with anchor block
1.2 NOT APPLICABLE
1.3 SUBMITTALS

SD-01 Data

(GA) Qualifications. Specialty rock bolt contractor or Contractor’s qualified rock
bolt crew that will be installing the rock bolts, include company name and resumes of

company and key personnel.
SD-04 Drawings

(GA) Detailed Plan. Detailed plan of rock bolt installation procedures. The plan shall
include the following: (1) the name of the bolt and resin manufacturers, the resin batch
numbers, setup times and expiration date; (2) drill manufacturer, model, and capability
for installing the specified rock bolts in the existing confined space; and (3) a detailed
rock bolt installation procedure that includes all steps covered in PART 3 of this Section.
Execution, and defines all rock bolt and resin manufacturer recommendations to be used
for this job; and 4) the method of plugging open joints encountered during the drilling of
the rock bolt holes to render them impermeable.

1.4 SITE CONDITIONS.

1.4.1 General Conditions.

Not all of the site conditions are fully portrayed in this section. It is therefore highly
recommended that the contractor inspect the site before preparing a bid on this work as
specified in SECTION 00100, paragraph 1.12. The site for this work is located on the
left side of the lock, adjacent to the gate 6 recess. The lock wall in this area consists
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precast concrete panels, approximately 6 inches in thickness (see drawings). The wall
extends from a base elevation of approximately +42 to a top elevation of +64.3. The wall
is free standing and is separated from the rock for the full height. The distance between
the lock wall and rock face is variable (see drawings). In the vicinity of the anchor block
and below elevation +53, only a narrow void exists between the rock face and lock wall.
The lock wall is supported by a series of narrow concrete buttresses that extend from the
lock wall to the rock face. The top of the buttresses are at elevation +64.5. The existing
lock wall is not designed for additional lateral loading.

1.4.2 Work Area Conditions.

The work area for the replacement of the anchor block is confined between two of the
existing buttresses that are approximately 18 feet apart. A number of existing lock
features are present in the vicinity of the anchor block. These features will require
disassembly to remove the existing block and reassembly following the construction of
the new block. These features include a wood plank deck, hand rails, electrical conduits,

hydraulic line and the hydraulic cylinder and anchor plate.

1.4.3 Rock Conditions.

The rock at the site consists of a series of thick lava flows of the Columbia River Basalt
Group. This rock is generally unweathered, dense and of high strength. At the site of the
anchor block, the back wall and immediately above consists of a blocky jointed basalt.
Rock blocks are generally greater than 2 feet and can be as large as 10 feet in size.
However, many of the joints in the vicinity of the site are open. Immediately below the
existing concrete block is a horizontal altered and brecciated basalt zone that defines the
base of the lava flow above. This zone appears to be about 5 feet in thickness and is

considerably weaker than the overlying blocky jointed basalt.

1.4.4 Existing Concrete Block.

The existing concrete anchor block is formed on 3 of its lateral sides. The fourth side is
cast against the rock slope. The base of the block sits on a small rock pedestal that slopes
toward the lock (see drawing). The top is flat. The existing block is approximately 4 feet
long by 3 feet wide by 4 feet high. Its weight is approximately 8 kips. The block is
supported only by the frictional resistance of the foundation and is not attached to the

rock by any rock bolts or dowels.

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 Rock Bolt Assemblies.

Rock bolt assemblies shall consist of rock bolts, bearing plates and nuts. All components
of the assembly shall come from the same company. The rock bolts shall be
manufactured by a reputable company regularly engaged in the manufacture of rock bolts.
The components shall conform to the following specifications.

(1) Rock Bolts.

a. Type and Grade, high strength rock bolts conforming to ASTM A 722, Grade
150, 1 3/8-inch-diameter, Type II.
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b. Length, 20 feet, continuous with no couplings.

c. Atleast 5 feet of the upper end of the bolts shall be threaded and able to accept
a rock bolt nut for the entire 5 feet. Rock bolts shall be new, and manufactured by a
reputable rock bolt manufacturer. The bolts shall be clean and free of rust and pits. The
bolts shall be straight with no bends of any kind.

(2) Bearing Plate. The bearing plate shall consist of a 1 1/2-inch thick, 7-inch square
plate with a spherical depression in the center for accepting a spherical rock bolt nut.

(3) Rock Bolt Nut. The rock bolt nut shall consist of a spherical nut as shown on the
drawings.

2.1.2 Rock Dowels.

Rock dowels shall consist of unthreaded 5/8-inch diameter deformed rebar and shall
conform to ASTM A 614, Grade 60.

2.1.3 Polyester Resin.

Resin shall be used to anchor and completely encapsulate the rock bolts only. All resin
shall be contained in cartridges that contain both resin and a curing agent. Resin shall be
the product of a company specializing in the manufacture of polyester resin for use with
rock bolts. Polyester resin has a limited shelf life. No polyester resin shall be used that
has passed its expiration date. Resin of two setup times shall be provided; a fast setup
time for anchoring the bolts and a slower setup time to allow tensioning of rock bolts

prior to final set.
2.1.4 Cement Grout.

Cement grout shall be used to anchor and encapsulate the rock dowels. Cement grout
shall consist of a Portland cement and water. Portland cement shall conform to ASTM C
150 Type I or II. Water shall be clean and free of injurious quantities which could affect
the cement quality. Additional additives shall be used only as approved. The grout
mixture shall have a water cement ratio no greater than 0.45 by weight. This is equivalent
to a volume proportion of no more than 0.68 cubic feet of water for each 94 pound sack
of cement. The mixture shall be mixed with a suitable mixer that will assure 100 percent
hydration of the cement.

2.1.4 Rock Bolt Installation Personnel.

All rock reinforcement specified in this contract shall be performed by an expenienced
and reputable rock bolt specialty contractor with at least 10 years of successful work in
installing resin anchored rock bolts, or by qualified Contractor personnel who meet these

same standards.
2.1.5 Rock Bolt Drill.

The drill used to drill and install the rock bolts and dowels shall be capable of installing
resin anchored and encapsulated rock bolts of the lengths specified by the recommended
procedures of both the rock bolt and resin manufacturers and as covered in the
specifications. The drill shall also be able to fit into the confined working space behind
the lock wall and to drill and install the rock bolts at the position and alignment shown.
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PART 3 - EXECUTION

3.1 DISASSEMBLY OF LOCK FEATURES

The existing deck, deck support, hand rail, electrical conduits, hydraulic lines, the
hydraulic cylinder and the hydraulic cylinder anchor plate that is attached to the concrete
anchor block shall be disassembled to provide clearance for removing the existing anchor
block and drilling the specified rock reinforcement and rock dowels. All items shall be
disassembled in such a way that they can be reassembled following the installation of the
new anchor block. Any items that cannot be reused shall be replaced with new similar

materials.

3.2 REMOVAL OF CONCRETE BLOCK

The existing concrete block shall be removed from the site. Disposal of the concrete
block shall be the responsibility of the contractor. It shall not be disposed of on

government property.

3.3 ROCK REINFORCEMENT INSTALLATION

3.3.1 General.

A total of 7 rock bolts and 2 rock dowels shall be installed as shown. Qualifications for
personnel and installation equipment and material specifications are presented in Part 2,
Materials. All rock bolts shall be anchored and completely encapsulated in polyester
resin. The rock dowels shall be anchored and encapsulated in cement grout.

3.3.2 Storage.

Polyester resin is sensitive to temperature and must be stored in adequately heated and
air-conditioned storage buildings, within the temperature range recommended by the
resin manufacturer. All rock bolts shall be stored in a suitable facility to prevent
corrosion, bending and contact with undesirable substances such as grease, oil, paint and
any other materials that could adhere to the rock bolts. If such materials are found on the
bolts, they shall be removed prior to installation.

3.3.3 Rock Bolt Installation.
Rock bolt installation shall follow the following procedures.

(1) Tolerances.

(a) The three rock bolts that are to be embedded in the concrete anchor block
shall meet all of the following tolerances: (1) deviate no more than 2.0 inches from the
specified alignment at the specified end of the bolt, (2) deviate no more than 2.5 inches
from the specified alignment at the collar of the each hole and (3) the bearing and dip of
the bolt installation shall not vary by more than 1 degree from the bearing and angle
shown on the drawings.

(b) The remaining rock bolts should also be installed as close to the same
tolerances as possible. However, if obstructions prevent the bolts from being installed as
shown on the drawings, the bolts can be adjusted on an individual basis. Unless
consented to by the Contracting Officer, these bolts shall not exceed a deviation from the
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specified bolt alignment of more than 1.0 foot nor exceed a deviation of 5 degrees of the
specified bearing and dip.

(2) Preparation Work.b The collar of each rock bolt hole shall be prepared before
drilling to allow for seating the required bearing plate on a relatively flat surface that is
nearly perpendicular to the axis of the rock bolt.

(3) Rock Bolt Drilling.
(a) All bolt holes shall be drilled with a rotary percussion or percussion drill.

) The diameter of the drill hole is critical to the proper mixing of the resin. The
hole diameter shall be within the range recommended by the rock bolt and resin
manufacturers.

(c) The bolt bearing and inclination are shown on the drawings.

(d) The rock bolt holes shall be drilled to the depth and within the tolerances

recommend by the bolt and resin manufacturers.

(e) If water is encountered during the drilling of any rock bolt hole, the drilling
shall cease and the open zone shall be rendered impermeable before advancing the hole.
One method of plugging an open zone is to insert an epoxy (not polyester) cartridge and
mixing with the drill. Once the resin sets up it would be drilled out. A plan for plugging
open zones shall be submitted with the installation procedures.

(4) Hole Preparation. Holes shall be blown clean of cuttings and water. Water is
detrimental to the bonding of resin. If water continues to seep into a hole after blowing it
dry, any seeps shall be sealed off prior to installation of the bolt.

(5) Polyester Resin Cartridge Insertion.

(a) Resin shall consist of both a quick set and a slow set time to allow for
anchoring the bolt and tensioning the non anchor part of the bolt before the slow set resin

CUures.

) The anchor zone in which the quick set resin is used shall be the bottom 5 feet
of the hole. The remainder of the hole shall be filled with slow set resin.

(c) All bolts shall be fully encapsulated in resin. The amount of resin to achieve
full encapsulation and the insertion procedures shall be as recommended by the resin

manufacturer.

(d) The cartridges shall be inserted in the bolt holes without damaging the
cartridge.

(e) The temperature of the resin cartridges at the time of insertion shall be within
the range recommended by the resin factory representative.

(6) Insertion of Rock Bolts.

(a) Installation of the bolt shall be performed by spinning the rock bolt as it is
inserted for the entire length of the hole. Spinning is vital for the proper mixing of the

resin.
AMD #001
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(b) The direction of spin rotation shall be as specified by the rock bolt
manufacturer and as necessary to assure complete encapsulation. :

(c) The rate of spin and insertion rate of the bolt into the cartridge filled hole,
shall be as recommended by both the resin and rock bolt manufacturers.

(d) The three rock bolts that are to be embedded within the concrete anchor block
shall protrude beyond the rock face to the point where shown.

(7) Tensioning of Rock Bolts. All rock bolts shall be tensioned to the value shown
on the drawings immediately following the set up of the anchor zone resin. Tensioning
shall be completed and the bolt locked off at the specified value before the slower set

encapsulating resin sets up.
3.3.4 Rock Dowel Installation.

Two rock dowels consisting of number 5 rebar, shall be installed vertically into the
foundation rock of the concrete anchor block. The dowels shall be installed as shown on
the drawings. Cement grout shall be used to anchor and fully encapsulate the part of the
dowel embedded in rock. The grout shall be pumped into the hole using a tremie tube
placed just above the bottom of the hole. The dowel shall be pushed into the hole
immediately after the grout is placed.

3.3.5 Preparation for Embedment in Concrete.

The three rock bolts that are to be embedded into the concrete block shall be prepared
before placement of concrete. Preparation shall consist of removing the bearing plate and
nut and repositioning them and an extra nut as shown. Preparation shall also include
filling any void within the annular space between the rock bolt and the rock bolt hole
with dry pack mortar. Under no circumstances shall the bolt be bent from its original
alignment. If any of the rock bolts are bent from their original installed alignment,
regardless of the deviation from the specified alignment, the bolts will not be accepted
and shall be replaced at no additional expense to the Government.

3.4 FOUNDATION PREPARATION

The foundation rock shall be excavated to firm rock. Firm rock is defined as in-place
rock with no open discontinuities. Rock surfaces upon which concrete is to be placed
shall be clean, free from oil, standing or running water, ice, mud, drummy rock, coatings,
loose debris, semi detached and unsound fragments. Immediately before concrete is
placed all rock surfaces shall be cleaned thoroughly by the use of air-water jet, high-
pressure water jet, or other approved methods. All devises necessary to produce a
foundation free of running or standing water shall be installed and securely fastened in-
place so as to prevent their being jarred loose by concrete placement. All rock surfaces
shall be wet at the time of concrete placement. All foundation surfaces flatter than a
1V on 1H shall be covered immediately before the concrete is placed with a layer of
mortar composed of the same sand and cementitious materials used in the concrete. The
sand/cementitious materials ratio and the water cement ratio of the mortar should be
approximately the same as those used in the concrete mixture.
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3.5 CONCRETE PLACEMENT

The concrete anchor block shall be formed on all free sides. The top of the block shall be
troweled smooth and level. The dimensions of the concrete block shall be as shown on

the drawings.
3.6 REASSEMBLY OF LOCK FEATURES

3.6.1 General.

Following the construction of the new concrete anchor block, the lock features that were
disassembled to remove the original anchor block and to gain access to the work site,
shall be reassembled. Reassembly shall be as specified below and in other sections and
drawings of this contract. If some features are not specified, they shall follow the same
design as the original assembly. Changes to be made from the original design are in part

specified below.
3.6.2 Hydraulic Cylinder Anchor Block.

The assembly of the hydraulic cylinder attachment to the new anchor block is as shown.
Minor changes in the wood beam decking may be necessary to accommodate the new
attachment.

- END OF SECTION -
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PART 1 - GENERAL

TECHNICAL PROVISIONS
SECTION 03300
CONCRETE

1.1 GENERAL INFORMATION

This section includes all activities for the preparation, production, and placement of
concrete around the floor and wall conduits and for the replacement concrete anchor
block. The work involves demolition, disposal, forming, and placement of concrete.

1.2 REFERENCES

American Concrete Institute (ACI)

ACI 304R-89

ACI 315R-94
ACI 318-95

Guide for Measuring, Mixing, Transporting, and Placing
Concrete

Details and Detailing of Concrete Reinforcement

Building Code Requirements for Reinforced Concrete

American Society for Testing and Materials (ASTM)

ASTM C31-91

ASTM C33-93
ASTM C39-94

ASTM C94-94

ASTM C143
REV A-90

ASTM A615/A615M
REV B-92

ASTM C150-95

ASTM C231
REV B-91

1.3 SUBMITTAL

Standard Practice for Making and Curing Concrete Test
specimens in the Field

Standard Specification For Concrete Aggregates

Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens

Standard Specification for Ready-Mixed Concrete

Standard Test Method for Slump of Hydraulic Cement
Concrete

Standard Specification for Deformed and Plain Billet-
Steel Bars for Concrete Reinforcement

Standard Specification for Portland Cement

Standard Test Method for Air Content of Freshly Mixed
Concrete by the Pressure Method

Government approval is required for all submittals with a “GA” designation; submittals
having an “FIO” designation are for information only. The following shall be submitted
as stated in accordance with SECTION 01305, paragraph 1.3(1)(b).
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SD-01 Data

(GA) Name and Location of Source of Concrete Aggregates. See paragraph 2.1.3
SD-09 Reports

(GA) Test Results. See Paragraph 3.1

PART 2-PRODUCTS
2.1 MATERIALS
2.1.1 Concrete Mix

Concrete shall be composed of 3/4-inch maximum size aggregate, Type I or Type II, low
alkali, Portland cement, 6.0% 1.5 percent total air content in accordance with ASTM C-
231, and slump range of two to four inches in accordance with ASTM C-143. Concrete
mix design shall be submitted to the Contractirs: Office for approval. Concrete shall be
designed for minimum compressive strength of 4,000 psi at 28 days. Mix and transport
concrete in accordance with ASTM C94-94 and ACI 304R-89. When concrete is truck-
mixed the concrete shall be discharged into the forms within 1-1/2 hours after
introduction of the water to the aggregate. The concrete shall be internally vibrated with
mechanical vibrators in the forms and moist-cured or membrane cured for a minimum of
14 days (7 days for Type I cement). Defective concrete shall be removed and replaced as

directed.

2.1.2 Reinforcement

The Contractor shall furnish and place bar reinforcement which shall be deformed, grade
60 billet steel conforming to ASTM A615, ACI 318, and ACI 315R. Reinforcement bars
may be mill or field bent. All bars shall be bent cooled unless otherwise authorized. All
hooks or bends shall be in accordance with ACI 318. Reinforcement placing tolerances

shall be in accordance with ACI 318.

2.1.3 Aggregates.

Concrete aggregate, shall be in conformance with ASTM C-33 Standard Specification for
Concrete Aggregate. Fine aggregate shall consist of natural sand, manufactured sand, or
a combination of natural and manufactured sands. Coarse aggregate shall consist of
gravel, crushed gravel, crushed stone, or a combination thereof. The name and location
of the source of concrete aggregates shall be submitted for approval. If insufficient data
is available on the source its adequacy will be determined by tests.

2.1.4 Curing Materials

Curing materials shall be burlap, impervious sheets, or membrane-forming compounds.

2.1.5 Form Materials

Forms for concrete surfaces shall be metal, plywood, or hardboard capable of producing
the required surface without adverse effect on the concrete. Form coating shall be non-
staining form oil or form release agent that will not adversely affect the concrete surfaces
or impair subsequent applications to the concrete. Form ties shall be metal factory-
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fabricated, removable or snap-off type that will not leave holes less than % inch nor more
than 1 inch deep and not more than I inch in diameter.

PART 3 - EXECUTION

3.1 QUALITY

In accordance with SECTION 01440, the Contractor shall inspect for mix proportions at
the batch plant, forming, placing, curing and embedded items. Air content and slump
checks shall be conducted at the site during placement. The Contractor shall furnish
molds and shall cast four standard 6 x 12 inch test cylinders during each placement of
concrete and test the concrete used for air content and slump. He shall handle and
standard-cure test specimens, and make tests for compressive strength at 7 and 28 days, 2
cylinders each age. Results of the tests shall be submitted. All tests shall be in

compliance with standard tests listed in paragraph 1.2.
-END OF SECTION-
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TECHNICAL REQUIREMENTS
SECTION 09950
CLEANING AND PAINTING

PART 1 - GENERAL
1.1 GENERAL INFORMATION

This section covers all operations in connection with the preparation of surfaces and application
of paint and other specific materials to the miter gates and cylinder bracket assembly. The work
shall be done off-site except for touch-up painting as required.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

American Conference of Governmental Industrial Hygienists (ACGIH).

ACGIH-02 (1991) 1991-1992 Threshold Limit Values for Chemical
Substances and Physical Agents and Biological Exposure Indices.

ACGIH-03 (1986) Guidelines to the Selection of Chemical Protective
Clothing.
American National Standards Institute (ANSI).
ANSI 787.1-89 : Practice for Occupational and Educational Eye and Face
Protection.
ANSI Z358.1-90 ‘ Emergency Eyewash and Shower Equipment.
American Society for Testing and Materials (ASTM).
ASTM D153-84 Standard Test Methods for Specific Gravity of Pigments.
ASTM D281-95 Standard Test Methods for Oil Absorption of Pigments by Spatula
Rub-Out.
ASTM D520-89 Standard Test Methods for Zinc Dust Pigment.
ASTM D561-82 Standard Specification for Carbon Black Pigment for Paint.
ASTM D740-94 Standard Specification for Ethyl Ethyl Ketone.
ASTM D841-95 Standard Specification for Nitration Grade Toluene.
ASTM D843-95 Standard Specification for Nitration Grade Xylene.
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ASTM D1045-86 Standard Test Method for Sampling and Testing Plasticizers Used

in Plastics. _

ASTM D1152-89 Standard Test Method for Methanol (Methyl Alcohol).

ASTM D1153-94 Standard Specification for Methyl Isobutyl Ketone.

ASTM D1186-93 Standard Test Method for Nondestructive Measurement of Dry
Film Thickness of Nonmagnetic Coatings Applied to a Ferrous
Base.

ASTM D1200-94 Standard Test Method for Viscosity by Ford Viscosity Cup.

ASTM D1210-79 Standard Test Method for Fineness of Dispersion of Pigment-
Vehicle Systems.

ASTM D2917-91 Standard Specification for Methyl Isoamyl Ketone.

ASTM D3721-83 Standard Specification for Synthetic Red Iron Oxide Pigment.

ASTM D4417-93 Fieid Measurement of Surface Profile of Blast Cleaned Steel.

ASTM E1347-90 Standard Test Method for Color and Color-Difference

Measurement by Tristimulus (Filter) Colorimetry.

Code of Federal Regulations (CFR).

CFR 29 Part 1910 Occupational Safety and Health Standards.
CFR 29 Part 1926 _ Safety and Health Regulations for Construction.
CFR 29 Part 1926-62 Lead in Construction

Federal Standards (FED-STD).

FED-STD 313 Material Safety Data, Transportation Data and Disposal Data for
Hazardous Materials Furnished to Government Activities.

FED-STD 595B Color Used in Government Procurement.

National Institute for Occupational Safety and Health (NIOSH).

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) NIOSH Manual of
Analytical Methods.

NIOSH Pub No. 87-108 (1987) Respirator Decision Logic.
Steel Structures Painting Council Specifications (SSPC)

SSPC SP 1-82 Solvent Cleaning.
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SSPC SP 3-89 Power Tool Cleaning.
SSPC SP 5-91 White Metal Blast Cleaning.
SSPC SP 7-91 Brush-Off Blast Cleaning.
1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation; submittals having an
"FIO" designation are for mformatlon only. The following shall be submitted in accordance
with SECTION 01305.

SD-08 Statements

(GA) Statements shall, as a minimum, include each of the topic areas listed and shall include
safety and health provisions as stated in the appropriate paragraphs and may include other criteria

as deemed necessary. Each topic shall be developed in a manner to include management and
operatlonal aspects. The statements as called for in paragraph 1.4 are as follows:

(a) Qualifications and Experience

(b) Accident Prevention Plan

(c) Activity Hazard Analysis Procedures

(d) Confined Space Procedures

(e) Respiratory Protection Program

(f) Material Safety Data Sheets

(g) Airbome Sampling Plan

(h) Ventilation Assessment

(i) Worker Hazard Communication Program
(j) Medical Surveillance

SD-09 Reports

(FIO) Paints and Thinners Less than 50 Gallons. Either of the following, when the required
quantity of any type of paints or thinners is 50 gallons or less:

(a) A certified test report showing the results of required tests made on the material and a
statement that it meets all of the specification requirements.

(b) A certified test report showing the results of required tests made on a previous batch
of paint and/or thinner produced by the same firm using the same ingredients and formulation
except for minor differences necessitated by a color change and a statement that the previous
batch met all of the specification requirements. A report of tests on the proposed batch showing
the following properties applicable to the material specifications shall be furnished: color, gloss,
drying time, opacity, viscosity, weight per gallon, and fineness of grind.

SD-13 Certificates

(FIO) Proprietary Brands of Paints. When the required quantity of a particular type or color
of a paint is 10 gallons or less, a proprietary name brand, shelf item paint of the same type and

with similar properties to the material specified may be proposed without sampling. To receive
consideration, the paint must be in the original container with the manufacturer's label affixed.
Certification from the supplier stating that the paint is appropriate as to type, color, and gloss and
is a premium grade of paint, shall be furnished.

09950-3



SD-14 Samples -

(F10) Two 1-quart samples of each batch of paint and thinners not covered by standard
specifications. Label and submit in accordance with paragraph 2.3. -

(10) Ingredient materials and thinners for special paint formulations shall be 1/2 pint in
size and shall be labeled and submitted in accordance with paragraph 2.3.

(FIO) A signed certificate from the paint manufacturer showing the percentage of each
ingredient used to produce the material and a statement that the material complies with all of the
requirements of the formulation will be accepted in lieu of samples when the required quantity of

any paint is 10 gallons or less.

(FIO) Paints and Thinners More than 50 Gallons. 1-quart sample of each batch of Federal
Specifications paints and thinners to be used when the required amount of a material of a
particular type or color is more than 50 gallons. Label and submit in accordance with paragraph

2.3.
SD-18 Records

(FIO) Results of Airborne Sampling

(a) Laboratory Conducted - within 5 working days after taking samples.
(b) Direct Reading Instrumentation - same day as sample taken.

1.4 SAFETY AND HEALTH PROVISIONS

All painting and removal processes shall be executed according to the applicable OSHA
requirements for worker safety.

1.5 HEALTH PROTECTION

1.5.1 Respirators

Contractor shall implement respirator protection as required by OSHA. During all spray-
painting operations, spray painters shall use approved SCBA or SAR (air line) respirators, unless
- valid air sampling has demonstrated contaminant levels to be consistently within concentrations
that are compatible with air purifying respirator protection factors. All respirator equipment shall
be selected and used in accordance with EM 385-1-1, CFR 29 Part 1910, Section 134, and
consistent with the guidance contained in NIOSH-Pub No. 87-108. During all confined space
spray-painting operations, only MSHA/NIOSH-approved SCBA with half or full facepiece
operated in pressure demand or other positive-pressure mode or an SAR (air line) with a half or
full facepiece or painter's helmet, hood, or suit operated in pressure demand or other positive-
pressure mode in combination with an auxiliary SCBA A(emergency escape bottle) operated in
pressure demand, or other positive-pressure mode shall be used. Auxiliary SCBA must be of
such duration to permit escape to safety if air supply is interrupted. All employees who wear air-
purifying type respirators shall be quantitatively or qualitatively fit-tested, using NIOSH-
approved procedures, for the specific type air-purifying respirators they will wear. Persons with
facial hair that interferes with the sealing surface of the facepiece to faceseal or interferes with
respirator valve function shall not be allowed to perform work requiring respirator protection.
Air-purifying chemical cartridge/canister half- or full-facepiece respirators that have a particulate
prefilter and are suitable for the specific type(s) of gas/vapor and particulate contaminant(s) may
be used for nonconfined space painting, mixing, and cleaning (using solvents) provided the
measured or anticipated concentration of the contaminant(s) in the breathing zone of the exposed
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worker does not exceed the APF for the respirator and the gas/vapor has good warning properties
or the respirator assembly is equipped with'a NIOSH-approved end of service life indicator for
the gas(es)/vapor anticipated or encountered. Where paint contains toxic elements such as lead,
cadmium, chromium, or other toxic particulates that may that may become airborne during
painting in nonconfined spaces, air-purifying half-and full-facepiece respirators or powered air-
purifying respirators equipped with appropriate gas vapor cartridges, in combination with a high-
efficiency filter or an appropriate canister incorporating a high-efficiency filter shall be used.
Standby personnel used for all confined-space operations shall be equipped with SCBA with a
minimum breathing air supply of 30 minutes. Individuals selected to act as standby personnel
shall be medically evaluated to ensure that they are physically and psychologically able to
perform rescue duties while wearing a SCBA. In addition, they shall be thoroughly trained in
confined-space monitoring techniques, communications to be used, and emergency rescue
techniques. Communications (i.e., visual, voice, signal line, radio, or other means) shall be
maintained between workers inside confined space and outside standby personnel at all times.

1.5.2 Protective Clothing and Equipment

All workers shall wear safety shoes or boots, appropriate gloves to protect against the chemical
to be encountered, and breathable protective full-body covering during spray-painting
applications. Where necessary for emergencies, protective equipment such as life lines, body
harnesses, or other means of personnel removal shall be utilized during confined-space work.

1.6 MEDICAL STATUS

Prior to the start of work and annually thereafter, all Contractor employees working with or
around paint systems, thinners, blast media, those required to wear respiratory protective
equipment, and those who will be exposed to high noise levels shall be medically evaluated for
the particular type of exposure they may encounter. The evaluation shall include:

(1) Audiometric testing and evaluation of employees who will work in the noise
environments.

(2) Vision screening (employees who use full-facepiece respirators shall not wear contact
lenses).

(3) Medical evaluation shall include but shall not be limited to the following:

(a) Medical history, including but not limited to alcohol use, with emphasis on liver,
kidney, and pulmonary systems, and sensitivity to chemicals to be used on the job.

(b) General physical examination with emphasis on liver, kidney, and pulmonary system.

(¢) Determination of the employee's physical and psychological ability to wear
respiratory protective equipment and to perform job-related tasks.

(d) Determination of baseline values of biological indices for later comparison to
changes associated with exposure to paint systems and thinners of blast media, which include:
Liver function tests to include SGOT, SGPT, GGPT, alkaline phosphates, bilirubin; Complete
urinalysis; EKG (employees over age 40); Blood urea nitrogen (bun); Serum creatinine;
Pulmonary function test, FVC, and FEV; Chest x-ray (if medically indicated); Blood lead (for
individuals where it is known there will be an exposure to materials containing lead); Other
criteria that may be deemed necessary by the Contractor's physician; and Physician's statements
for individual employees that medical status would permit specific task performance.

09950-5



1.7 CHANGE IN MEDICAL STATUS

Any employee whose medical status has changed negatively due to work related chemical and/or
physical agent exposure while working with or around paint systems and thinners, blast media,
or other chemicals shall be evaluated by a physician, and the Contractor shall obtain a physicians
statement as described in paragraph 1.6 prior to allowing the employee to return to those work
tasks. The Contractor shall notify the Contracting Officer in writing of any negative changes in
employee medical status and the results of the physicians reevaluation statement.

1.8 DELIVERY, STORAGE, AND HANDLING

Paints shall be processed and packaged to ensure that within a period of 1 year from date of
manufacture, they will not gel, liver or thicken deleteriously, or form gas in the closed container.
Paints, unless otherwise specified or permitted, shall be packaged in standard containers not
larger than 5 gallons in size, with removable friction or lug-type covers. Containers for vinyl
type paints shall be lined with a coating resistant to the solvent in the formulations and capable of
effectively isolating the paint from contact with the metal container. Each container of paint or
separately packaged component thereof shall be clearly and durably labeled to indicate the
purchaser's order number, date of manufacture, manufacturer's batch number, quantity, color,
component identification, and the designated name, formula or specification number of the paint
together with special labeling instructions, when specified. Paint shall be delivered to the job in
unbroken containers. Paints that can be harmed by exposure to cold weather shall be stored in
ventilated, heated shelters. All paints shall be stored under cover from the elements and in

locations free from sparks and flames.

PART 2 - PRODUCTS
2.1 EXISTING MITER GATES DESCRIPTION

2.1.1 General

Miter gates 5 and 6 in this contract shall be rehabilitated and painted. The existing bracket plates
that connect the hydraulic gate operating cylinders to the abutments and the connection plates
that connect the cylinders at the gates, as well the new backing plates, shall also be painted.
Each gate consists of two leaves. The upstream side of each leaf is a relatively smooth surface
that consists of a steel skin plate supported on the downstream side by horizontal and vertical
beams. See the informational drawings for more details. The system to be applied shall
incorporate three single component, moisture-cured polyurethane coats. All products furnished
for this project shall be produced by the same manufacturer and shall be compatible with one

another.
2.1.2 Existing Paint

The existing paint on miter gates 5 and 6 consists of vinyl and lead primer on both sides. Both
gates were tested for lead with the following results:

Gate 5 contains 160 mg/Kg of lead
Gate 6 contains 990 mg/Kg of lead

The sample preparation was by AOAC 974.02. The sample analysis was SW-846 Method 7420,
flame AA. Refer to SECTION 01060, paragraph 3.10, for proper disposal of paint chips and
sand-blast grit.
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2.2 SAMPLING AND TESTING

Batches of paint that the Contractor proposes to use shall be stored in an approved shelter on the
project site or segregated at the source of supply sufficiently in advance of need to allow 30 days
for sampling and testing. The Government shall be notified when the paint is available for
sampling. Sampling of each batch shall be witnessed by GQAR unless otherwise specified or
directed. Samples of paint submitted for approval shall be clearly labeled to indicate formula or
specification number and nomenclature, batch number, batch quantity, color, date made, and
applicable project contract number. Where specifically indicated herein or where indicated in a
standards specification for a finished product, separate samples of ingredient materials shall be
.furnished. The ingredient samples shall be clearly identified by commercial name, trade
designation, manufacturer, batch or lot number, and such other data as may be required. Testing
of paint for compliance with the specifications will be performed at the USACERL laboratory at
no expense to the Contractor except that the cost of testing any samples representing material
that replaces previously rejected material will be deducted from payments to the Contractor at the
rate of $400 for each replacement sample. The Contractor shall send the samples to the

following address for testing:

USACERL or USACERL

PO Box 9005 2902 Farber dr.

Champaign, IL 61826-9005 Champaign, IL 61826-9005
Att.: Paint Lab-Al Beitelman Attn.: Paint Lab-Al Beitelman
(regular mail) (Federal Express)

PART 3 - EXECUTION
3.1 CLEANING AND PREPARATION OF SURFACES TO BE PAINTED

3.1.1 General Requirements

Surfaces to be painted shall be clean before applying paint or surface treatments. Deposits of
grease or oil shall be removed in accordance with SSPC SP 1, prior to mechanical cleaning.
Solvent cleaning shall be accomplished with mineral spirits or other low toxicity solvents having
a flash point above 100°F. Clean cloths and clean fluids shall be used to avoid leaving a thin
film of greasy residue on the surfaces being cleaned. Items not to be prepared or coated shall be
protected from damage by the surface preparation methods. Machinery shall be protected against
entry of blast abrasive and dust into working parts. Cleaning and painting shall be so
programmed that dust or other contaminants from the cleaning process do not fall on wet, newly
ted surfaces, and surfaces not intended to be painted shall be suitably protected from the
effects of cleanmg and painting operations. Welding of, or in the vicinity of, previously painted
surfaces shall be conducted in a manner to prevent weld spatter from striking the paint and to
otherwise reduce coating damage to a minimum; paint damaged by welding operations shall be
restored to original condition. Surfaces to be painted that will be inaccessible after construction,
erection, or installation operations are completed shall be painted before they become

inaccessible.

3.1.2 Ferrous Surfaces

Ferrous surfaces shall be dry blast-cleaned to SSPC SP 5. The blast profile unless otherwise
specified shall be 1.5 to 2.5 mils as measured by ASTM D 4417, Method C. Appropriate
abrasive blast media shall be used to produce the desired surface profile and to give an angular
anchor tooth pattern. If recycled blast media is used, an appropriate particle size distribution
shall be maintained so that the specified profile is consistently obtained. Steel shot or other
abrasives that do not produce an angular profile shall not be used. Weld spatter not dislodged by
blasting shall be removed with impact or grinding tools and the areas reblasted prior to painting.
Surfaces shall be dry at the time of blasting. Within 8 hours after cleaning, prior to the
deposition of any detectable moisture, contaminants, or corrosion, all ferrous surfaces blast
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cleaned to SSPC SP 5 shall be cleaned of dust and abrasive particles by brush, vacuum cleaner,
and/or blown down with clean, dry, compressed air, and given the first coat of paint.

3.1.3 Paint Removal Information

All paint layers found on miter gates 5 and 6, and the cylinder bracket assembly shall be removed
in accordance with this specification. See paragraph 2.1.2 for more information about the pamt
The paint residue shall be disposed of in accordance with SECTION 01060.

3.2 PAINT APPLICATION

3.2.1 General

The finished coating shall be free from holidays, pinholes, bubbles, runs, drops, ridges, waves,
laps, excessive or unsightly brush marks, and variations in color, texture and gloss. Application
of initial or subsequent coatings shall not commence until a Government representative has
verified that atmospheric conditions and the surfaces to be coated are satisfactory or has waived
specific verification. All paint coats shall be applied in a manner that will produce an even,
continuous film of uniform thickness. Edges, comners, crevices, seams, joints, welds, rivets,
corrosion pits, and other surface irregularities shall receive special attention to ensure that they
receive an adequate thickness of paint. Spray equipment shall be equipped with traps and
separators and where appropriate, mechanical agitators, pressure gages, pressure regulators, and
screens or filters. Air caps, nozzles, and needles shall be as recommended by the spray
equipment manufacturer for the material being applied. Airless-type spray equipment may be
used only on broad, flat, or otherwise simply configured surfaces, except that it may be employed
for general painting if the spray gun is equipped with dual or adjustable tips of proper types and
orifice sizes. Airless type equipment shall not be used for the application of vinyl paints.

3.2.2 Mixing and Thinning

Paints shall be thoroughly mixed, strained where necessary, and kept at a uniform composition
and consistency during application. Paste or dry-powder pigments specified to be added at the
time of use shall, with the aid of powered stirrers, be incorporated into the vehicle or base paint
in a manner that will produce a smooth, homogeneous mixture, free of lumps and dry particles.
Where necessary, to suit conditions of surface, temperature, weather and method of application,
the packaged paint may be thinned 1mmed1ately prior to use by the addition of not more than 1
pint per gallon of the proper thinner, provided that this general limitation shall not apply when
more specific thinning instructions are provided. Paint that has been stored at low temperature,
shall be brought up to at least 70°F before being mixed and thinned, and its temperature in the
spray tank or other working container shall not fall below 60°F during the application. Paint that
has deteriorated in any manner to a degree that it cannot be restored to essentially its original
condition by customary field-mixing methods shall not be used and shall be removed from the
project site. Paint and thinner that is more than 1 year old shall be sampled and submitted for

testing to determine its suitability for application.
3.2.3 Atmospheric and Surface Conditions

Paint shall be applied only to surfaces that are above the dew point temperature and that are
completely free of moisture as determined by sight and touch. In no case shall any paint be
applied to surfaces upon which there is detectable frost or ice. Except as otherwise specified, the
temperature of the surfaces to be painted and of air in contact therewith shall be not less than
45°F during paint application nor shall paint be applied if the surfaces can be expected to drop to
32°F or lower before the film has dried to a reasonably firm condition. During periods of
inclement weather, painting may be continued by enclosing the surfaces and applying artificial
heat, provided the minimum temperatures and surface dryness requirements prescribed
previously are maintained. Paint shall not be applied to surfaces heated by direct sunlight or
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other sources to temperatures that will cause detrimental blistering, pinholing, or porosity of the
film.

3.2.4 Time Between Surface Preparation and Painting

Surfaces that have been cleaned and/or otherwise prepared for painting shall be primed as soon
as practicable after such preparation has been completed but, in any event, prior to any
deterioration of the prepared surface.

3.2.5 Method of Paint Application
3.2.5.1 General

Unless otherwise specified, paint shall be applied by brush or spray to ferrous and nonferrous
metal surfaces. Special attention shall be directed toward ensuring adequate coverage of edges,

corners, crevices, pits, rivets, bolts, welds, and similar surface irregularities. Other methods of
application to metal surfaces shall be subject to approval. All coats on plaster, concrete, or other
nonmetallic surfaces shall be applied by brush, roller, spray, or a combination thereof provided
that the latter methods, in the opinion of GQAR, produce films that are suitable in appearance
and equivalent in quality to those obtained by brush application. Whenever application of paint
by a specific method to a surface is permitted or directed, it is to be understood that all areas
inaccessible to that method shall be coated by alternate means.

3.2.5.2 Touch-Up Painting

3.2.5.2.1 General

Each item requiring repair by touch-up shall be cleaned and inspected by the Contractor to
determine the type of deficiencies and the method of rehabilitation required. The method of
paint rehabilitation will depend on whether the specific paint deficiency is only surface oriented
or if it extends to base metal. The general guideline is if the paint deficiency is superficial only
and is not detrimental to the long-term life of the coating, rework of the defect does not require
sandblasting to base metal. If the deficiency extends through the coating to base metal or is the
type of defect which will preclude a long-term life of the coating, the area shall be sandblasted to
base metal. All weld splatter, existing or new, shall be removed. Final determination of method

of rehabilitation shall be by the GQAR.
3.2.5.2.2 Repair

The general conditioning of the overall item to receive touch-up paint shall be such as well give
adequate surface adhesion as specified when the paint coating is applied. Adequacy of surface
preparation preparatory to painting is subject to approval. The method of repair of surface
deficiencies will vary considerably and will depend on the type and magnitude of the deficiency.
Methods used shall be as follows:

(1) Paint Deficiencies Which Do Not Extend to Base Metal. After cleaning area with a
thinner or cleaner recommended by the coating manufacturer, daub the area with a stiff bristled
brush so as to work the paint into the pinhole, bubble, or abrasion. Final paint application(s) to
produce the specified mil thickness and/or number of coats required shall be spray or brush

applied.

(2) Paint Deficiencies Which Extend to Base Metal. Require sandblasting to a grade
approaching white metal grade as previously specified, and careful attention since the edges of
the remaining paint will be frayed and curled. Edges shall be hand steel brushed to remove the
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frays and curls, and immediately thereafter a thinner or cleaner as recommended by the coaﬁng
manufacturer shall be applied which shall be rubbed into the edge with lint free cotton rags. The
surface shall then be painted to reach the required mil thickness.

3.2.6 Coverage and Film Thickness
3.2.6.1 General

The actual surface area covered per gallon of paint shall not exceed the spreading rates
prescribed for specific paints. Where no spreading rate is specified, the paint shall be applied at a
rate normal for the type of material being used. In any event, the combined coats of a specified
paint system shall completely hide base surface and the finish coats shall completely hide

undercoats of dissimilar color.
3.2.6.2 Measurement on Ferrous Metal

Where dry film thickness requirements are specified for coatings on ferrous surfaces,
measurements shall be made with one of the thickness gages listed below. They shall be
calibrated and used in accordance with ASTM D1186 . They shall be calibrated using plastic
shims with metal practically identical in composition and surface preparation to that being
coated, and of substantially the same thickness (except that for measurements on metal thicker
than 1/4 inch, the instrument may be calibrated on metal with a minimum thickness of 1/4 inch).
The instruments shall be calibrated in the thickness range expected to be encountered and the
range of accuracy determined. If thickness readings are encountered outside of the calibrated
range, the instrument shall be recalibrated and measurements retaken. The instruments shall be
calibrated or calibration verified prior to, during, and after each use. Authorized thickness

gauges:

- Mikrotest, Elektro-Physik, Inc.

- Inspector Gage, Elcometer Instruments, Ltd.
- Positest, Defelsko Corporation

- Minitector, Elcometer Instruments, Ltd.

- Positector 2000, Defelsko Corporation

3.2.7 Progress of Painting Work

The complete painting operation, including priming and finishing coats, on that portion of the
work, shall be completed as soon as practicable, without prolonged delays. Sufficient time shall
elapse between successive coats to permit them to dry properly for recoating, and this period
shall be modified as necessary to suit adverse weather conditions. Paint shall be considered dry
for recoating when it feels firm, does not deform or feel sticky under moderate pressure of the
finger, and the application of another coat of paint does not cause film irregularities such as
lifting or loss of adhesion of the undercoat. All coats of all painted surfaces shall be unscarred
and completely integral at the time of application of succeeding coats. At the time of application
of each successive coat, undercoats shall be cleaned of dust, grease, overspray, or foreign matter
by means of air blast, solvent cleaning, or other suitable means. Cement and mortar deposits on
painted steel surfaces, not satisfactorily removed by ordinary cleaning methods, shall be brush-
off blast cleaned and completely repainted as required. Undercoats of high gloss shall, if
necessary for establishment of good adhesion, be scuff sanded, solvent wiped, or otherwise
treated prior to application of a succeeding coat. Field coats on metal shall be applied after
erection except as otherwise specified and except for surfaces to be painted that will become

inaccessible after erection.
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3.2.8 Contacting Surfaces

Bushing surfaces are not to be painted or sand blasted. Rubber seals shall not be painted.
Painted surfaces under seals shall be thoroughly dry before the seals are installed.

3.2.9 Drying Time Prior to Immersion

The drying time prior to handling and immersion in water shall be as specified by the coating
manufacturer.

3.2.10 Protection of Painted Surfaces

Where shelter and/or heat are provided for painted surfaces during inclement weather, such
~ protective measures shall be maintained until the paint film has dried and discontinuance of the

measures is authorized. Items that have been painted shall not be handied, worked on, or
otherwise disturbed until the paint coat is fully dry and hard. All metalwork coated in the shop
or field prior to final erection shall be stored out of contact with the ground in a manner and
location that will minimize the formation of water-holding pockets, soiling, contamination, and
deterioration of the paint film, and damaged areas of paint on such metalwork shall be cleaned
and touched-up without delay. The specified first overall field coat of paint shall be applied
within a reasonable period after the shop coat and in any event before weathering of the shop

coat becomes extensive.’
3.2.11 Painter and Quality Control Personnel

3.2.11.1 Painters shall be well versed and experienced in the use of painting equipment,
preparation of the specified paints, and application of the specified paints. Deficiencies in any
paint coating shall be removed and repainted. The painter or painters responsible will not be
allowed to perforrn more painting until the Contractor demonstrates that the painter or painters

are competent.

3.2.11.2 The Contractor's quality control personnel shall be experienced in paint inspection of
the specified paints and methods of application proposed. Credentials of each quality control
person that will be inspecting paint shall be furnished, showing the individual is versed in
inspection techniques. Each quality control person shall have had training and experience in
inspection of the specified paints heretofore specified.

3.2.12 Paint Records

Data shall be recorded on each coat of paint applied as follows:
(1) Date and time - start and finish.
(2) Description of item painted.

. (3) Temperature of item to be painted (°F), start and finish.

(4) Temperature of air in immediate area (°F); start and finish.
(5) Average paint thickness.
(6) Type and lot number of paint and paint manufacturer.

(7) Name of painter and company.
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(8) Method of application.
(9) Comments.

(10) Dewpoint temperature, start and finish.

(11) Drying time.

(12) Type and amount of thinner(s) used.

(13) Time between start and finish of surface preparation and start of painting.

Temperature shall be recorded from the noted areas to portray the minimum and maximum range
of temperature. The CQCR shall sign and date the data sheet after they have inspected the paint
coating and is assured of its adequacy. The GQAR shall then sign the data sheet when assured of
the adequacy of the paint coating. The Contractor will not be permitted to apply the next coating
of paint until a signature of the GQAR is affixed to the data sheet. The CQCR shall utilize, but
not be limited to, the following tools for inspection: a thickness gauge as specified herein and a
pinhole tester equal to the model 169/2 pinhole tester manufactured by Zormco Electronics
Corporation, and a magnifying glass. Instrumentation shall be provided to record, either directly
or indirectly, dewpoint temperature, ambient temperature, and surface temperature of the item to
be painted or a representative item as approved. The records of the above data shall be given to

the GQAR.
3.3 PAINT SYSTEMS TO BE APPLIED

3.3.1 General

The required paint systems and the surfaces to which they shall be applied are shown in this
paragraph and paragraph 3.4. Supplementary information is described in the following

paragraphs.
3.3.2 Colors and Tints

‘Colors and tints shall match the respective color specimen designated by, or otherwise be subject
to the approval of, the Contracting Officer. Where specified or directed, alternate applications of
successive undercoats having the same color shall be tinted with small amounts of lampblack or
other approved ingredients, ground in a vehicle compatible with the paint being tinted, to ensure
that all surfaces are properly coated with the specified number of paint coats.

3.3.3 Surface Preparation

Cleaning and pretreatment of surfaces prior to painting shall be accomplished in accordance with
detailed requirements previously described.

3.4 PAINTING SCHEDULES
The painting schedule below prescribes the number and types of coats of paint required. A pre-

approved system conforming to the schedule is manufactured by Wasser High-Tech Coatings,
Inc., telephone (206) 850-2967. An approved equivalent may be used.
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PAINT COATS PAINTING SCHEDULE
(1) Primer
Type: Zinc-rich, single-component, moisture-cured
polyurethane
Weight: 23 Ibs/gal minimum
Volume 60 percent minimum
Pigment Type: Zinc dust
Color: Different from intermediate coat
Coverage: 3 to 4 mils DFT (Dry Film Thickness)
VOC:

(2) Intermediate Coat

2.8 Ibs/gal maximum

Type: Micaceous Iron Oxide, single-component,
moisture-cured polyurethane

Weight: 12 1bs/gal minimum

Volume 58 percent minimum

Pigment Type: Micaceous Iron Oxide (Micaceous Hematite)

Color: Different from primer and top coat

Coverage: 4 6 mils DFT

VOC: 2.8 Ibs/gal minimum

(1) Top Coat

Type: Micaceous Iron Oxide, single-component,
moisture-cured polyurethane

Weight: 12 lbs/gal minimum

Volume 58 percent minimum

Pigment Type: Micaceous Iron Oxide (Micaceous Hematite)

Color: Gray, approximate color 26231, Federal
Standard 595

- Coverage: 4 to 6 mils DFT
VOC: 2.8 Ibs/gal maximum

3.5 PROTECTION OF NON-PAINTED ITEMS AND CLEANUP

Walls, equipment, fixtures, and all other items in the vicinity of the surfaces being painted shall
be maintained free of damage by paint or painting activities. Prompt cleanup of any paint
spillage and prompt repair of any painting activity damage shall be required.

- END OF SECTION -
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TECHNICAL REQUIRMENTS
SECTION 15300
REPLACE HYDRAULIC CYLINDERS

PART 1 - GENERAL
1.1 GENERAL INFORMATION

This section covers all work necessary to replace and modify portions of the hydraulic system on
gates no, 5 and 6. Work includes removing 16 slide gate cylinders and 4 lock gate swing
cylinders and replacing each with new Government-furnished hydraulic cylinders. Work also
includes modifying or replacing the slide gate cylinder mounting hardware to suit the new GFE
hydraulic cylinders, which are shorter than the existing cylinders. In addition, two existing
hydraulic lines and an air line crossing under the lock at each gate shall be replaced. The
informational drawings indicate the extent and general layout of the hydraulic cylinders and
piping. Materials and equipment shall be the standard products of a manufacturer regularly
engaged in the manufacture of the products. Items of the same classification shall be of the same
make and model. All dimensions in the field shall be verified and the Government advised of
any discrepancies before performing the work.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation only.

American National Standards Institute (ANSI)

ANSIB18.2.1-81 Square and Hex Bolts and Screws Inch Series
ANSIB18.2.2-87 Square and Hex Nuts
ANSI B18.6.2-83 _ Slotted Head Cap Screws, Square Head Set Screws, and Slotted

Headless Set Screws

American Society for Testing and Materials (ASTM).

ASTM A106 (1994) Seamless Carbon Steel Pipé for High-Temperature Service
ASTM A234 . (1995) Piping Fittings of Wrought Carbon Steel and Alloy Steel
for Moderate and Elevated Temperatures
ASTM AS574 - (1992) Alloy Steel Socket-Head Cap Screws
Manufacturers Standardization Society of Valve and Fittings Industry. Inc. (MSS)
MSS SP-58-93 Pipe Hangers and Supports - Matenials, Design and Manufacture
MSS SP-69-91 Pipe Hangers and Supports - Selection and Application
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Society of Automotive Engineers (SAE)

SAE J516-94 Hydraulic Hose Fittings
SAE J517-94 Hydraulic Hose

1.3 SUBMITTALS

Government approval is required for all submittals with a “GA” designation. Submittals having
a “FIO” designation are for information only. The following shall be submitted in accordance

with SECTION 01305, paragraph 1.3(1)(b).
SD-01 Data

(GA) Components and Equipment. Manufacturer’s catalog data iﬁcluding detail drawings
for the following items. The data shall be highlighted to show model, size, options, etc. that are
intended for consideration. Data shall be adequate to demonstrate compliance with contract

requirements:

(a) Pipe

(b) Pipe fittings
(c) Hydraunlic hose
(d) Stop valves

1.4 DELIVERY AND STORAGE

Equipment delivered but not immediately installed shall be stored with protection from the
weather, humidity and temperature variation, dirt and dust, or other contaminants.

PART 2 - PRODUCTS

2.1 PIPING SYSTEM

The replacement piping system shall be fabricated with welded joints. Piping used in the
fabrication of the installation shall be purchased pickled, oiled, and plugged.

(1) Pipe. Hydraulic pipe shall be seamless steel pipe conforming to ASTM A 106, Grade B.
Piping weight class shall be extra strong.

(2) Pipe Fittings. Pipe fittings shall be steel. Fittings that incorporate separate synthetic, or
metal-to-metal seals, or seals that seal with pressure, shall be equipped with SAE straight thread
port connections. The seals shall be compatible with the hydraulic fluid used in the system.

Welded fittings shall conform to ASTM A 234, Grade WPB.

(3) Hoses. Flexible hydraulic hoses shall be wire reinforced, high-pressure type hose with
synthetic rubber lining and outer cover. Synthetic rubber shall be selected for maximum
compatibility with the hydraulic fluid specified for use in the system. Flexible hose shall be rated
by the manufacturer for a working pressure of at least 1000 psi. Fittings shall be specifically
designed for use with the hose selected and shall be as recommended by the hose manufacturer.
Fittings shall be stainless steel and shall have straight or elbow ends as best suited to the
installation conditions. Each hose assembly shall be assembled using procedures and tools
recommended by the manufacturer of the hose.
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2.2 STOP VALVES

Ball valves shall be stainless steel with PTFE seats, rated for at least 2000 psi, with SAE straight
thread ports. Valves shall be specially designed and rated for use in hydraulic systems. Valve
materials shall be compatible with the system hydraulic fluid.

2.3 HYDRAULIC FLUID

A sufficient amount of Chevron Clarity 32 hydraulic fluid shall be Government furnished to
refill the system. Extra fluid to make up all losses resulting from installation and testing shall
also be provided. The fluid level shall be checked and brought to the proper operating level
immediately after satisfactory completion of final acceptance tests. The hydraulic fluid shall be
delivered to the site in unopened containers with factory seals intact. Containers shall be clearly
labeled. Fresh hydraulic fluid shall be filtered to 10 micron level.

2.4 PACKING, GASKETS, AND SEALS

Hydraulic components shall be equipped with seals, packings, gaskets, and 0-rings selected and
recommended by the respective manufacturers for maximum compatibility with the hydraulic

fluid specified for use in the system.
2.5 ACCESSORIES
The accessories shall conform to the following:

(1) Bolts, Nuts and Cap Screws. ANSI Bl18.2.1, B18.2.2, B18.6.2 or ASTM A 574, as
applicable. All bolts, cap screws, and nuts not otherwise indicated or specified shall be medium

carbon steel.

(2) New Pipe Hangers and Supports. MSS SP-58 and SP-69.

PART 3 - EXECUTION
3.1 REMOVAL

3.1.1 General

All of the removed hydraulic cylinders and hydraulic oil drained from removed or modified
portions of the system shall be disposed of by the Contractor. Where piping or components are
removed, open ends of remaining piping shall be temporarily capped to prevent the entry of
contaminants.

3.1.2 Slide Gate Cylinders

The existing slide gate hydraulic cylinders and associated hoses, piping and piping fittings shall
be drained of hydraulic oil and removed from each leaf of gates 5 and 6.

3.1.3 Swing Cylinders

The existing lock gate hydraulic swing cylinders and associated hoses shall be drained of
hydraulic oil and removed from gates 5 and 6.
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3.1.4 Cross-lock piping

Existing piping (two lines at each gate) from the hydraulic power unit to the swing cylinder on
the opposite side of the lock shall be drained of oil. The piping shall be removed from the swing
cylinder back to the hydraulic power unit. The lines are routed down the sides of the lock and
across the bottom. The air and oil lines along the lock chamber floor are embedded in concrete.
These portions shall be removed form the concrete and replaced in new concrete. The adjacent,
parallel air line shall also be removed. Remove the air line between the first exposed, accessible
joints at the top of each lock wall. Temporarily cap or plug the open ends.

3.2 PIPING INSTALLATION

3.2.1 General

Wherever possible, new piping shall follow the routing of the existing, removed piping runs,
repairing and reusing the existing supports and hangers. New hangers shall be provided as
needed to suit modifications made to install the new slide gate cylinders and stop valves.
Changes in direction of piping shall be made with welding fittings only; mitering or notching
pipe to form elbows and tees or other similar type construction will not be permitted. Branch
connection may be made with either welding tees or forged branch outlet fittings. Branch outlet
fittings shall be forged, flared for improvement of flow where attached to the run, and reinforced

against external strains.

3.2.2 Slide Gate System

All of the existing hydraulic piping on each leaf of gates 5 and 6 shall be replaced with new
piping of equal size, including the hoses at the cylinders and shore connections.

3.2.3 Swing System

The cross-canal hydraulic lines (two lines at each gate) of gates 5 and 6 shall be replaced with
new 1-in ips piping, including the cylinder hoses. The piping shall be routed along the same path
as the lines removed. If the removed piping was embedded in concrete, the new piping shall be
embedded in new concrete which shall conform to SECTION 03300. Piping similar to the
existing shall be provided on each cylinder to bring the rod end hose connection to the back of

the cylinder.

3.2.4 AirLine

The cross-canal air line (two lines total) of gates 5 and 6 shall be replaced with new 3/4-in ips
piping. The piping shall be routed along the same path as the line removed.

3.2.5 Welded Piping

Piping joints shall be welded in accordance with SECTION 02892, paragraph 2.1. Hydraulic
pipe shall be securely mounted and anchored to structural members. Weld defects shall be
removed and repairs made to the weld, or the weld joints shall be entirely removed and rewelded.
After filler metal has been removed from its original package, it shall be protected or stored so
that its characteristics or welding properties are not adversely affected. Electrodes that have been

wetted or that have lost any of their coating shall not be used.

3.2.6 Stop Valves

New 1/2-inch ips ball stop valves shall be provided in each slide gate cylinder branch line.
Valves shall be located adjacent to the branch elbow for each supply and return line, oriented to
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be accessible from the walking flat above. Valves which cannot be easily operated by hand from
the walking flat shall be provided with accessible reach rods. New 1-inch ips ball valves and
piping shall be provided to cross-connect the piping on each swing cylinder to allow circulation

of fluid through the supply piping by bypassing the cylinder.
3.2.7 Flexible Conductors

Existing hose assemblies at the cylinder connections and at the gate leaf hinges shall be replaced
with new hose assemblies. Flexible conductors shall be installed in accordance with the
manufacturer's recommendations. Special care shall be exercised to avoid imparting any twist in
the conductors during tightening of fittings. Supports shall be provided and located to prevent
conductors from contacting and chafing against fixed members. Clamps and straps used to
support hoses shall be provided with soft resilient sleeves, linings or bushings to prevent cutting
and abrading of the hose. The routing of flexible hoses shall be arranged to preclude imparting a
twist in the hose due to relative motion between the components to which the hose is connected.
The minimum bend radius of the hose shall not be less than that recommended for the particular
hose size and maximum system operating pressure. Hydraulic hose shall meet the requirements
of SAE J517 100R2, with SAE J516 fittings.

3.3 CYLINDER INSTALLATION

3.3.1 General

The Government-furnished hydraulic cylinders shall be installed to replace the cylinders
removed. The new cylinders are NFPA style MP1. New clevis pivot pins are furnished with the
.new cylinders. Seals shall not be removed from pipe assemblies or ports on components until the
lines are ready for connection. Provision, including but not limited to providing portable screens
and shelters, shall be taken to minimize the entrance of abrasives, dirt, metal chips, and other
foreign materials into the hydraulic system through open ends of lines and ports, including those
of the existing system to be reconnected.

3.3.2 Slide Gate Cylinders

_ (1) Cylinder Mounting Bracket. The cylinders are 4” x 1.75” x 29” with female rod eye. The
cylinder mounting brackets and bracket locations shall be modified to suit the new NFPA
configuration. Because the new cylinders are shorter then the old cylinders, the existing
mounting holes on the flange of the vertical beam are not in the correct location to reinstall the
mounting brackets. Relocate the mounting brackets below their existing position on the vertical
beam to suit the shorter length of the new cylinders. Adjust the position so that the gate slide
travels to within 1/8 to 1/4 inch of the slide stops when the cylinder rod is fully extended. Match
drill new mounting holes in the flange and install the brackets with new l-inch stainless
fasteners. Install the clevis pivot pins with new stainless cotter pins.

(2) Slide Gate Brackets. Provide new 1 3/8” diameter stainless rod end pivot pins to match
the length of the existing pins. Install the pivot pins with new stainless cotter pins.

(3) Swing Cylinders. The éylinders are 5 x 3.00” x 76” with JIC-49 rod clevis.

3.4 TESTING

All new lines shall be proof tested to not less than 750 psi. All connections, including welded
joints shall be carefully examined for leakage and all lines shall be inspected for evidence of
deflection caused by inadequate anchorage. The proof test medium shall be either the fluid
approved for use in the system or a flushing compound specifically approved for use by the
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- manufacturer of the fluid approved for use in the system. Proof test pressure shall be maintained

long enough to permit thorough and complete inspection but in no case less than 1 hour for each
test.

3.5 CLEANING

The slide gate hydraulic system and the new swing cylinder lines crossing the lock shall be
cleaned prior to re-connection to the existing hydraulic power system. The new piping shall be
flushed for a period of at least 1/2 hour, using a Contractor-furnished pump/filter unit with 10
micron filtering. The flushing agent shall be either the normal system oil or a flushing oil
compatible with the system oil. Flow shall be at least 20 gpm in the 3/4-inch lines. Install
temporary jumpers to bypass each cylinder. Flushing oil shall be discarded by the Contractor at

the completion of cleaning.
3.6 FIELD TOUCH-UP PAINTING

Chips, scratches, and other damage to shop-applied painted surfaces shall be repainted in the
field by the Contractor. Finish field colors shall match those of marred finishes.

3.7 FIELD TESTS

The hydraulic reservoirs shall be checked to ensure that fluid is at the proper level. The hydraulic
pumps shall be started using the controls at the control console. The Contractor shall obtain
permission and clearance from project personnel as well as the GQAR before using the control
console. Hydraulic lines and components which are under pressure shall be inspected for
evidence of leakage and for evidence of distortion because of inadequate or improper support.
Response of components to operation of applicable controls shall be inspected to ensure that all
connections have been made properly. Each deficiency or maladjustment disclosed by the tests
shall be corrected immediately and the test repeated until satisfactory results are obtained.

- END OF SECTION -
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TECHNICAL REQUIREMENTS
SECTION 16050
ELECTRICAL WORK, GENERAL

PART 1 - GENERAL
1.1 GENERAL INFORMATION

1.1.1 Work Description

The work covered by this section consists of removing existing cables and wires, replacing
embedded conduits, and reinstalling existing cables and wires for circuits which cross under the
lock at Gate No. 5 and Gate No. 6. Work includes reconnecting the wires and cables to existing
device terminals and terminal blocks, and verifying proper operation of the lock gates after
installation.

1.1.2 Coordination of Work

The work shall be coordinated so that interference with other work will be avoided. Outages of
any type shall be coordinated at least two days in advance with the GQAR.

1.1.3 Inspections and Tests

The installation shall be inspected to ensure compliance. The final installation shall be tested to
ensure proper operation of the installation. Work found not to meet applicable codes or any
equipment found defective shall be replaced. Wire or cable, including wire number labels,
damaged during removal and reinstallation shall be replaced.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation only.

American National Standards Institute (ANSI)

ANSIC2 (1993) National Electrical Safety Code
ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated
ANSI C80.4 (1983) Fittings for Rigid Metal Conduit and Electrical Tubing
American Society for Testing and Materials (ASTM)
ASTM A123 (1989, REV A) Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products
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National Electrical Manufacturers Assocjation (NEMA)

NEMA FB-1 (1993) Fittings, Cast Metal Boxes, and Conduit Bodies for
Conduit and Cable Assemblies

NEMA WC-7 (1988) Cross-Linked-Thermosetting-Polyethylene-Insulated Wire
and Cable for the Transmission and Distribution of Electrical
Energy

National Fire Protection Association (NFPA)

NFPA 70 (1996) National Electrical Code
Underwriters Laboratories (UL)
UL 6 (1993) Rigid Metal Conduit
UL 360 (1986; Rev thru Dec 1994) Liquid-Tight Flexible Steel Conduit
UL 508 (1993) Industrial Control Equipment
UL 870 (1995) Wireways, Auxiliary Gutter, and Associated Fittings

1.3 SUBMITTALS

Government approval is required for submittals with a "GA" designation. The following shall be
submiited in accordance with SECTION 01305.

SD-01 Data
(GA) Conduit and fittings.
(GA) Wire and cable.

GA) Pullboxes.

1.4 WARRANTY

The equipment to be furnished under this section shall be warranted to be free from defects in
materials, design and workmanship for a period of at least 1 year from the date of acceptance
thereof, either for beneficial use, or final acceptance, whichever is earlier. Upon receipt of notice
of failure of any part of this equipment during the warranty period, new replacement parts shall

be provided.

1.5 CODES

The installation shall be in accordance with the National Electrical Code (NFPA 70) and the
National Electrical Safety Code (ANSI C2). Omission of details on the drawings or in the
specifications shall not be construed as permitting deviations from code requirements.

1.6 PROTECTION OF ELECTRICAL EQUIPMENT

Proper protection of all material and equipment, before, during, and after installation (until final
acceptance) is the Contractor's responsibility. All stored items shall be protected from the
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weather and contamination. During installation, piping and similar openings shall be capped to
keep out dirt and other foreign matter. Existing wire and cable pulled out for remstallatlon shall
be protected from damage.

1.7 INFORMATIONAL DRAWINGS AND SKETCHES

The informational drawings and the informational sketches in the Appendix indicate the existing
conditions where the work is to be accomplished in as much detail as practicable. They are not
warranted to be absolutely correct and are not to be used for dimensioning or exact material
requirements. The informational sketches also show new work which is to be performed. The
Contractor shall field verify all existing condmons and requirements prior to performing any
work or ordering materials.

PART 2 - PRODUCTS
2.1 MATERIAL REQUIREMENTS

2.1.1 General

All electrical materials shall be new, unused and listed by the Underwriters' Laboratories, Inc.,
where standards for like equipment have been established by the UL, Inc. Defective equipment
or equipment damaged in the course of installation shall be replaced. All materials and
equipment shall be designed for the use intended.

2.1.2 Standard Products

The materials and equipment shall be the standard products of manufacturers regularly engaged
in the production of such items and shall be the manufacturer's latest standard design that

complies with the specification requirements.

2.2 CORROSION PREVENTION MATERIALS

2.2.1 General

All equipment furnished under these specifications shall be designed to prevent deterioration
from corrosion. The general requirements are specified below; any additional special treatment
or requirement considered necessary for any individual item is specified under the respective
item. Other corrosion-resisting treatments that are the equivalent of these specified herein may

be used when approved:

(1) Fastenings and Fittings. All screws, bolts, nuts, pins, studs, springs, washers and such
other miscellaneous fastenings and fittings shall be of an approved corrosion-resisting material or
shall be treated in an approved manner to render them resistant to corrosion.

(2) Corrosion-Resisting Materials. Stainless steel, copper, brass, bronze, copper-nickel and
nickel-copper alloys are acceptable corrosion-resisting materials. Contact between dissimilar
metals shall be avoided as much as practicable, except where the dissimilar metal is steel, or in

the case of wiring and connections.

(3) Corrosion-Resisting Treatments. Hot-dip galvanizing is an approved corrosion-resisting
treatment. Other corrosion-resisting treatments may be used if approved. Treatments shall be in

accordance with ASTM A153.
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2.3 CONDUIT

2.3.1 Rigid

All conduit shall be rigid steel conforming to the requirements of ANSI C80.1 and shall be hot-
dip galvanized on inside and outside surfaces. Conduit sizes shall be the same as the existing

conduits being replaced.

2.3.2 Flexible Steel

Flexible steel conduit shall be liquid-tight conforming to the requirements of UL 360, and shall
be limited to use for connecting rigid conduit to boxes or devices. Conduit sizes shall be the

same as the existing conduits being replaced.

2.3.3 Fittings

Fittings for rigid conduit shall be threaded and conform to the requirements of ANSI C80.4 and
NEMA FB-1

2.4 INSULATED WIRE AND CABLE
2.4.1 Governing Standards

Materials, construction, fabrication, and tests unless otherwise specified shall conform to the
applicable requirements of NEMA WC-7.

2.4.2 Rated Circuit Voltages
All wire shall be rated 600V.

2.4.3 Conductors

Conductors shall conform to all the applicable requirements of part 2 of NEMA WC 7 as
applicable and shall be annealed copper. Copper conductors shall be tin or lead alloy coated, or
bare, as required by the type of insulation used. Cable types, sizes, and number of conductors
per cable shall be the same as the cables being replaced. All stranded conductors shall have

Class B or C stranding.
2.4.4 Insulation

Insulation shall be a cross-linked thermosetting-polyethylene type (XLPE) meeting the
dimensional, electrical and physical requirements of Part 3 or Part 7.8 of NEMA WC 7.

2.5 PULLBOXES

The intercom cable pullbox shall be a NEMA 4 wiring trough with gasketed hinged cover and
external screws or screw clamps. The Gate limit switch pullboxes shall be NEMA 4 with
gasketed cover and external screws or screw clamps. Pullboxes shall be 14 gauge steel, or an
approved polycarbonate or reinforced fiberglass construction similar to Hoffman “A” series.
Pullboxes shall conform to the applicable requirements of UL 508 or UL 870. Strut for
mounting the pullboxes shall be galvanized steel similar or equal to Unistrut or B-Line.
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PART 3 - EXECU'IION
3.1 CONDUIT

3.1.1 General

The conduit installation shall include all conduit, pullboxes, and all necessary fittings.
Precautions shall be taken to prevent the entrance and lodgement of grout, concrete, dirt, or trash
in conduit, fittings and boxes during installation. Conduit which has been crushed or deformed
in any way shall not be installed. Bends and offsets in rigid conduit shall be made with a conduit
hickey or conduit bending machine. Electrical continuity of the conduit system shall be
maintained to provide safe ground path for fault current. Damaged galvanized surfaces shall be
repaired with galvanizing repair compound. Nonmetallic pullboxes shall have grounding
bushings with a grounding conductor run through the pullbox connecting all bushings. Liquid-
tight flexible conduits shall use grounding bushings and connectors with a grounding conductor
run through the conduit connecting all bushings and connectors. Sketches 1 through 4 in the
appendix of these specifications show existing conduits and new work in diagrammatic form, see
paragraph 1.7. Existing wires and cables are to be pulled out prior to conduit removal and
reinstalled after new conduit is installed, see paragraph 3.2. Segments of conduit which are
imbedded in concrete shall be removed from the concrete and replaced in new concrete which
shall conform to SECTION 03300. Conduit sizes for embedded conduits shall be as shown on

the Informational Drawings.

3.1.2 Exposed Conduit

Exposed conduit not dimensioned shall be installed approximately where shown with limited
adjustment to avoid interference with other work. Structural steel shall not be cut, drilled or bent
to avoid interference except with written approval. Exposed conduit shall be installed to
conform to the shape of the surface over which it is run and shall be parallel to structural lines.
Diagonal runs shall be avoided. Individual conduits shall be mounted with hot-dip galvanized
straps and clamp backs clear of the surface over which they are run. Maximum spacing for

supports shall not be greater than 7 feet. Supports shall be used at entrance or exit from all

conduit fittings, boxes, cabinets and changes of direction of conduit. Bolts, pipe straps and all
other supporting hardware for exposed conduit shall be hot-dip galvanized after fabrication. Cast

fittings shall be used on exposed condiiit.

3.1.3 Cutting and Threading

All cuts shall be made with an approved hacksaw or a cutter-type tool. Roller-type pipe cutters
shall not be used on conduits. All cuts shall be square and shall not decrease the conduit
opening. Conduit ends shall be reamed to remove burrs and all cuttings, dirt and oil removed
from the interior. Threads shall be clean cut. No running threads will be permitted. Conduit
unions shall be used where standard couplings cannot be used.

3.1.4 Thread Compound

Conduit joints and connections shall be made watertight, rust-proof, and electrically continuous
by the application of a blend of colloidal copper and rust inhibitors. Each threaded joint shall be

thoroughly cleaned to remove all cutting oil before the compound is applied.

3.1.5 Bends

Wherever possible, bends in conduit runs shall have a radius of not less than 10 times the
nominal conduit diameter. All bends shall be free from cracks and indentations.
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3.1.6 Coordination

The conduit shall be installed in the most direct and workmanlike manner so that interference
between piping, ducts, conduit, mechanical, electrical and structural features will be avoided.
Previously installed work shall be examined prior to developing layout and instailation plans for
conduit and accessories to determine that installation can be made without interference with

other work.
3.1.7 Gate Limit Switch Conduits

Remove the existing embedded conduit at Gate No. 5 and replace with new rigid steel embedded
conduit of equal size. Remove the existing embedded conduits at Gate No. 6 and replace with
new rigid steel embedded conduits of equal size. Remove the existing cast iron pull boxes on
either side of Gate No. 6 and replace with new NEMA 4 pull boxes of equal or larger size.
Gasketed conduit outlet bodies may be provided at Gate No. 5 as required to connect to existing
conduits which run to the Gate Open limit switches or to Gate No. 4 Control House. Maximum
12-inch lengths of liquid-tight flexible conduit may be used for final connection to limit

switches.

3.1.8 Miscellaneous Conduits at Gate No. 6
3.1.8.1 Conduits Above Deck

Remove the conduits as shown on Sketch 4 and provide new conduits and pullbox as shown.

3.1.8.2 Conduits Below Deck

After the existing wood deck has been removed, remove the existing 3/4-inch exposed lighting
conduit and replace with new rigid steel exposed conduit of equal size. Remove the existing 1-
inch exposed conduit and replace with new rigid steel conduit of equal size. This conduit
appears to be an air line, but has fittings and routing similar to electrical conduit. Field verify
and comply with applicable requirements of SECTION 15300. Connection points for the
conduits include existing couplings (near the couplings for the conduits above the deck) and
- existing conduit outlet bodies (near the Multi-Purpose Terminal Enclosure).

3.2 WIRE AND CABLE

3.2.1 General

Wire and cable shall be removed and reinstalled without damage to the existing insulation. Wire
or cable damaged during removal shall be replaced. Wire-and cable pulled- out of existing:
conduits shall be coiled and stored along the deck and protected from damage by weather or
physical damage by work performed by others. Conductors shall be coiled and uncoiled slowly
to prevent damage to the sheath by sudden bending. Coiling or uncoiling shall be stopped if
kinks appear and shall not proceed until kinks have been removed. Wire damaged by improper
handling shall be replaced. Exposed ends or terminals shall be protected with plastic wrap or
vinyl tape during work, then scraped clean prior to reconnection. Each wire or cable shall be
reconnected to the associated equipment or terminals at both ends. “Gate” limit switch circuits
shall be reconnected to the associated limit switch terminals at each gate, or the associated
terminal blocks in the control console of the Gate Control House. The Dupline cable shall be
reconnected to the associated terminal blocks in the control console of Gate No. 6 Conirol
House. The intercom cable shall be reconnected to the associated terminal blocks in the Multi-
Purpose Terminal Enclosure and in Gate No. 6 Control House. Lighting conductors shall be
reconnected as described in para. 3.2.32. The Contractor shall verify that each wire of any
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multi-conductor cable removed from a termmal block is reconnected to the original terminal
number of the terminal block.

3.2.2 Gate Limit Switch Circuits

Circuits to be pulled out and reinstalled at Gate No. 5 include 2#14 for “Gate Open” indication.
Circuits to be pulled out and reinstalled at Gate No. 6 include 3#14 for “Gate Open” indication,
3#14 for “Slide (Wicket) Gate Position” indication, and a 12/c #18 twisted shielded pair cable for
the “Dupline” system. The Dupline cable is critical to lock operations and must not be damaged.
It runs continuously from Gate No. 4 Control House to Gate No. 6 Control House via an
overhead line which runs over the top of the bluff along the length of the locks. In the event that

“the Dupline cable is damaged by improper handling during removal or reinstallation, the
Government shall be notified immediately, and the damaged portion of cable replaced at no
additional cost to the Government, including new NEMA 4 pullboxes and terminal blocks as
required to accommodate the replaced segment of cable.

3.2.3 Miscellaneous Circuits at Gate No. 6

3.2.3.1 Circuits Above Deck

Circuits to be pulled out and reinstalied at the Multi-Purpose Terminal Enclosure include 2#12
for the duplex receptacle, two coax cables for CCTV, and a 12-pair #14 cable for intercom. The
existing Amphenol connectors on the coax cables shall be removed if required to facilitate
pulling the cables out of the conduit. The Contractor shall leave sufficient slack in the cables to
facilitate installation of new Amphenol connectors. The Contractor has the option of leaving the
existing Amphenol connectors attached if he can demonstrate that the cables can be removed and
reinstalled without damage to the cables or connectors, or jamming the connectors in the conduit.

3.2.3.2 Circuits Below Deck

Circuits to be pulled out and reinstalled include 2#12 for lighting. Field verify circuits that may
be in the conduit that appears to be an air line, pull out and reinstall as required. Field verify
nearest points of termination for removal and reinstallation. If necessary, wires may be cut and
spliced with wire nuts and then wrapped with vinyl tape inside the nearest accessible box or
conduit outlet body.

3.3 OPERATIONAL TESTS
The lock gates and the intercom system shall be operated to verify proper operation after work is

completed. All testing shall be conducted in the presence of and witnessed by the GQAR and be
properly coordinated prior to the commencement of the test.
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