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LITTLE GOOSE DAM

LITTLE GOOSE DAM
'RADIAL GATE INSPECTION
AND TESTING

INTRODUCTION

Purpose

The Corps of Engineers, Walla Walla District, requires a comprehensive evaluation of the radial
gates at Little Goose Dam. The District retained HDR Engineering, Inc. to perform inspection
and testing of the radial gates through Task Order No. 5 under Contract DACW68-00-D-0001.
The task order scope of work includes review of project information, an initial meeting and
inspection, comprehensive field inspection of the radial gates, testing of gate hoist machinery,
recording trunnion movement, and preparation of a report.

Scope of Investigation
The scope of this investigation includes:

w  Review of design, construction, maintenance and operations information provided by the

District. ‘

Hands-on visual inspection of accessible upstream and downstream portions of eight radial

gates. ,

» Visual inspection of the hoists and hoist equipment.

s Testing of gates and hoists while operating. :

»  Recording trunnion movements while raising gates in both loaded and unloaded condition.

= A report including documentation of the design and operation of the gates and hoists,
inspection and testing results, conclusions, and recommendations.

Limitations

The services under this contract include the professional opinion and judgment on the data and
information reviewed. The conclusions and recommendations presented in this report are based
on the information provided by the District and the inspection of the radial gates and hoists. The
inspection was visual only and only accessible portions of the components were inspected. No
nondestructive tests or laboratory testing was conducted in the course of the inspection.

1 02/01/01
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LITTLE GOOSE DAM

PROJECT BACKGROUND

Project Description

Little Goose Dam is located in southeastern Washington on the Snake River, 28.7 river miles
upstream of Lower Monumental Dam, and 70.3 miles above its confluence with the Columbia
River.

The main project structures include a powerhouse, concrete spillway, navigation lock, fish
facilities, concrete non-overflow sections, and a rockfill embankment on the north shore. The dam
is 2,655 feet long including the embankment. Construction of the project began in June 1963 and
was completed in January 1970.

The spillway is 512-feet-long and is located about mid-river. The spillway consists of eight radial
gate controlled bays separated by 14-feet-wide piers. The radial gates are each 50-feet wide by 60-
feet high. The gates are numbered 1 to 8 from left to right looking downstream. The spillway
structure has a maximum height of 204.4 feet with the deck at Elev. 651.0. The spillway crest is
at Elev. 581.0 and the top of gates at Elev. 640.0. The reservoir stores 565,000 acre-feet at normal
full pool (Elev. 638.0).

The Spillway Design Flood (SDF) is 850,000 cfs. The spillway has a design capacity of 850,000
cfs at reservoir level Elev. 646.5. The maximum spillway capacity at normal full pool (Elev.
638.0) is 676,000 cfs. At Little Goose Lock and Dam for the period from 1951 to 2000 the
maximum flood of record was 306,700 cfs on June 18®, 1974. Peak flow outside the period of
record is 409,000 cfs on June 5™ 1894. This value was computed from flood marks by the U.S.
Weather Bureau.

Gate Design and Construction

The Corps of Engineers designed the gates and project facilities. The gates were fabricated by
Pacific Car and Foundry of Seattle, Washington.

The Walla Walla District provided copies of the engineering dfawings and shop drawings for the
gates. The gate and hoist specifications were also provided as well as design calculations for the
gates. The following information was obtained from these documents.

The 3/8-inch to 1/2-inch thick skin plate is supported by vertical STIOWF31 purlins. The skin
plate is 3/4-inch thick on each end of the gate to act as a wear surface for the lifting cables. The
purlins are connected to three horizontal plate girders. Each horizontal girder is supported by
14WF gate arms. The gate arms are braced with 14 WF members and there are ST7WF15 braces
between the downstream flanges of the horizontal girders. The gate end frames were assembled in

2 02/01/01
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BLITTLE GOOSE DAM

the field. The skin plate was installed in five vertical sections and joined by full penetration
welds.

Cable attachmént brackets are mounted on the skin plate at the bottom corners. The skin plate,
purlins, horizontal girders and cable attachment brackets are A441 high strength / low alloy steel
(Carbon - Magnesium — Vanadium, Heat Treated for Pressure Vessels). All other members are A-
36 steel.

Each trunnion has a 24-inch diameter forged steel pin with a cast aluminum bronze bushing. The
trunnion pin was designed to limit the bearing pressure to 4 ksi based on the reaction from the
gate of 3,005 kips. '

The trunnions rest on a concrete girder that is anchored to the spillway piers with two groups of
48 — 1-1/4 inch diameter prestressed bars. The trunnion girder and anchor bars were designed for
two loading conditions: balanced and unbalanced. In the balanced condition with two adjacent
gates closed, the total load on each group of anchor bars is 3,040 kips. When one gate is
unloaded, the load on the anchor bars increases to 4,180 kips. The bars were designed for 0.6 of
ultimate and a total prestress force of 5,122 kips.

The gates are raised and lowered by electric hoist units mounted on the deck above the gates.
Eight, 1-inch diameter wire ropes on each side of the gate wind on separate drums mounted on a
common shaft. The hoist operating speed is approximately 1.16 feet per minute.

The gates have rubber J-bulb side seals and rubber wedge bottom seals. The side seal plates and
sill beams are heated to prevent ice formation. The heating system consists of piping embedded
below the seal plates through which electrically heated oil is circulated. The seal heaters are
manually started and thermostatically controlled when the air temperature drops to 32 degrees F.
There are also air bubblers at three elevations on each pier for ice and debris clearing. They are
manually operated from the service gallery.

A trunnion friction coefficient of 0.3 was used to design the yoke anchorage but there isno
indication that trunnion friction was considered in the design of the gate arms.

Gate Operation

The gates may be operated by manual control from stations located near each hoist, but normally
the gates are remotely controlled from the powerhouse. All of the hoists can be powered from a
diesel generator set. '

The spillway is operated to pass the desired discharge with the best hydraulic conditions in the -
stilling basin. The gates are opened in one-foot increments during the fish passage season from
March 1 through December 31 according to the operating sequence in Table 1.

3 v 02/01/01
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Gate Maintenance

The District performs routinely inspects, tests, and lubricates the gates and hoists. Recent
significant maintenance activities consist of:

Gatel — In August 1981, placed stoplogs and repaired hoist cable grooves in face plate with
Belzona. Gate was sandblasted and painted. Also repaired hoist cable anchors by welding
with stainless steel wire. Two 2-inch-diameter by 24-inch-long anodes were installed adjacent
to each anchor block. These repairs were inspected in October 1987 and found to be in good
condition.

Gate 5 — Took gate out of service in June 1980 and inspected cables and anchors. Sandblasted
damaged areas, repaired by welding, and painted with vinyl system. Inspected repairs in
February 1988. South side of gate had severe corrosion under one wire rope with pits up to %
inch deep.

Gate 8 — In September 1982 placed stops and repaired cable anchors by welding. Installed
magnesium anodes adjacent to each block. Repaired corrosion under the cable with Devcon
“A”. Sandblasted and painted gate with standard vinyl system. Inspected in May 1992 and
found that the repairs were in good condition. The anodes appeared to be preventing
corrosion under the wire ropes. The south side shows more corrosion and the wear plates
have small pinholes over the full length. The worst corrosion is occurring where the side seals
connect to the gate face. The bolts are stainless steel. The center portion of the gate is
showing pinhole corrosion.

e In 1983 all gates were reconditioned and repainted under contract DACW68-83-C-0111.

Inspection

General

Wayne Edwards and Mike Haynes of HDR Engineering performed an initial site visit and
inspection on April 5, 2000. Based on information collected during the initial inspection, HDR
prepared an inspection plan and inspection sheets that were submitted to the District for review
prior to the detailed inspection.

The inspection and testing of the spillway radial gates was performed from October 2nd through
‘9th, by Sam Planck, P.E., Heather Yee and Tony Barela, of HDR Engineering, Inc. Steve
Schmidlkofer and Jim Knowles of K&N Electric inspected the hoists, took amperage
measurements, and recorded observations during testing. Gary Struthers Associates were
responsible for operation of the gates during the loaded and unloaded testing and moved the
stoplogs between gate testing. Emerald Services, Inc., as a sub-contractor to Gary Struthers,
provided water blast cleaning of the skin plate during the upstream face inspection. The weather
was clear with temperatures ranging from 50 to 75 degrees F for the inspection of Gates 2

5 02/01/01
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through 8. The upstream inspection of Gate 1 was performed in rainy conditions and a
temperature of 40 to 50 degrees. Due to the wet and unsafe conditions, the racking
measurements, inspection of the bottom of the upstream face and the trunnion dial gage
measurements were not performed. Sam Planck, P.E. Amy Akins and Marv Brammer, P.E.of
HDR returned to the site on November 20™ to complete the inspections for Gate 1. The reservoir
was full during all of the inspections.

Procedures

Upstream Inspection & Testing

For the upstream inspections, stoplogs were placed in front of the gates prior to the inspection.
The upstream face of Gates 1 through 8 were inspected from the spillway deck as each gate was
raised to the full open position. The first part of the inspection was a rope access inspection of
the bottom seal, bottom of the upstream surface of the skin plate and the hoist connections. At
certain gates, the inspection under the bottom of the gate could not be made due to excessive
leakage through the stoplogs, see Photo. 1. Racking measurements between the bottom seal and
the spillway were also made at this time.

Photo. 1: Heavy leakage from stoplogs preventing inspection
of bottom upstream face of Gate 3.

The second part of the upstream inspection consisted of the transverse, operational measurements
at the trunnion, amperage readings while opening and closing the gate, and the inspection of the
upstream surface of the skin plate. Measurements were made to determine transverse movement
‘of the trunnion hub versus the trunnion yoke at the initial, full open, and final closed position.
During the gate opening, visible corrosion, debris and surface inconsistencies were waterblasted
from the gate face for better condition assessment, see Photo 2. Amperage readings for the hoist
were recorded at initial opening, during opening and during closing.

6 ’ 02/01/01
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Photo. 2:
Waterblasting
of upstream
surface of skin
plate during
full opening of
gate.

Downstream Inspection | ,
The downstream portions of all gates were inspected by climbing along the horizontal girders and
radial struts, see Photo. 3. Inspection rigging for the downstream inspections was anchored to
the gate hoist equipment and torque tubes. Visual observations were made for excessive sweep

) and camber of the main struts and were recorded only if an abnormal condition was observed.

' Photo. 3: Rope access downstream inspection.

. 7 02/01/01
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LITTLE GOOSE DAM

Operational Testing — Unloaded vs. Loaded

At the completion of the upstream inspection, with the stoplogs in place and the gate unloaded,
dial gages were set at the trunnion to measure the vertical and lateral movement of the trunnion
hub versus the trunnion yoke. Steel rulers were used to measure the transverse movement of the
trunnion hub versus the trunnion yoke. After initial readings were taken, the top stoplog was
cracked open and the void was flooded, loading the gate. When the void between the stoplogs
and the gate was completely full, final movement readings were taken. There -was no gap present
at the bearing between the trunnion yoke and the trunnion support beam, therefore, movement
readings between the two surfaces were not made.

Operational Testing — Loaded

With the stoplogs removed and the gate fully loaded, the gates were opened to two feet.
Amperage reading for the hoists were recorded at the initial opening, during the opening of the
gate and during closing.

Ultrasonic Testing

Non-destructive, ultrasonic testing was not performed at Little Goose Dam. At Lower Granite
Dam the locations of field weld splices were indicated on the plans and were ultrasonically tested
during the inspection. There were no indications of field weld splices in primary members on the
design or shop plans for Little Goose Dam and none were found in the field.

Nomenclature

The gates are identified as Gate 1 to 8, with 1 on the south end near the powerhouse looking
downstream. Unless noted otherwise, all locations of observations, and notes pertaining to the
radial gates are identified as right or left looking downstream.

In the inspection sheets and this report, corrosion is classified as light, moderate or heavy as
follows: '

» Light - Surface rust with no flaking or packing. Rust can not be scraped off by hand.

»  Moderate - Some flaking, beginning to pack, but thickness of the pack is less than
approximately 1/16”. There is no observable loss of section.

= Heavy - Pack rust with measurable or observable section loss to the member.

8 02/01/01
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LITTLE GOOSE DAM

Member Designations
For the radial gate inspection observations and the photographs, the member designations
indicated in Figure 1 apply.

Vertical Rib / Purlin ——

Horizontal Girder

Figure 1: Radial gate member designations.

General Inspection Observations

The majority of condition observations found during the inspection are consistently found at all
of the gates. The followihg section of the report pertains to those general observations or
conditions which were found to apply to all of the gates. Specific observations or deficiencies for
individual gates begin on page 25. No significant deviations from the as-built plans were _
observed for the radial gates. Field inspection sheets for the gates are included in Appendix A.
Hoist operation and inspection sheets can be found in Appendix B.

Upstream Surface of Skin Plate

The condition of the upstream surface of the skin plate varies from génerally good to extremely

~ poor depending on the gate and the locations on the skin plate. On average, the pits are
approximately one inch in diameter and 1/4-inch to 5/16-inch deep. Some appear to be greater
than 1/4-inch deep in the 3/8-inch thick portion of the skin plate and greater than 3/8-inch deep in

9 ' 02/01/01
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]

the 1/2-inch thick portion. See Figure 2, and photos 4 and 5. There is moderate to heavy,
scattered pitting on the 3/4-inch wear plates on most of the gates. There is pitting present in
excess of 1/2-inch deep at some locations, see Photo. 6. At many locations the pitting on both
the skin plate and wear plates appears to be associated with scratches or dings in the plates
original protective coating, see Photo. 5 and Photo 7. Based on the hemispherical shape of the
pitting, the corrosion appears to be microbially influenced. It is likely that increased acid levels
due to microbial activity have created a concentration cell within the pits and accelerated the
corrosion.

There is significant delamination of the vinyl coating on the wear plate at Gates 2 and 6 with
smaller spots of delamination at other gates. See Photo. 8.

) - 1]+

o
W////A*

Figure 2: Typical pitting profile in 3/8 inch plate.

Photo. 4: Typical, generally good condition of skin plate.

10 - 02/01/01
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LiTTLE GOOSE DAM

Photo. 7: Pitting on wear
plate. Pitting
appears to be
associated with
scratches in
coating, typical.

Photo. 8: Delamination of vinyl coating on wear plate, typical
' Gates 2 and 6.

12 02/01/01
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Hoists Connections

* The hoist connections are in generally good condition with light to moderate corrosion present on
the lifting lug plates. The U-bolts, socket blocks and connection pin, which appear to be stainless
steel, are in very good condition, see Photo. 9. The design or material type for the U-bolts,
socket blocks and connection pin are not listed in the available plans. The sacrificial anodes
appear to be in too good of a condition given their installation date of 1981 and 1982. It is likely
that they were painted or in some way protected after their installation and ceased functioning as
anodes. ’

Photo. 9: Hoist connection, typical condition.

Downstream Surface of Skin Plate

The downstream surface of the skin plate is in generally good condition. Isolated spots of light to
moderate surface corrosion and previous (painted over) pitting can be found at various locations.
There is also evidence of previous weld and grind repairs made to some gates indicating earlier
penetration of the skin plate by corrosion. The weld and grind repairs are in good condition and
show no signs of further corrosion from the downstream side. See Individual Gate Inspection
Observations on Page 25 for locations and photographs of weld repairs.

13 ; 02/01/01
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Vertical Purlins

The vertical purlins are in generally good condition. At the bottom of the gate there is standing
water between the bottom seal closure plate, the web of the purlins and the downstream side of
the skin plate. Light to moderate corrosion is forming on all surfaces. There is no drainage for

this space and it is consistently full of water and debris at all gates, see Figure 3 and Photo. 10.

Water Level

Closure Plate N

Skin Plate

Bottom Seal

Figure 3: Standing water at bottom of gate between skin plate,
purlin webs and bottom seal closure plate, typical.

Phofo. 10: Standing water at bottom of gate between skin
plate, purlin webs and bottom seal closure plate,
typical.

14 02/01/01
10132-009-002




LITTLE GOOSE DAM

Horizontal Girders and Braces
The horizontal girders and bracing are in generally good condition. There are isolated spots of
light to moderate corrosion, mostly at locations with poor drainage. '

The top and middle horizontal girders are divided into twelve drainage areas due to the web
stiffeners. The area at either end of the girders is free to drain off the end of the web. The
remaining ten areas have only three drain holes and require water to flow horizontally through at
least one notch in the stiffeners in order to reach a drain hole. There are debris lines and evidence
of standing water on nearly all of the horizontal girder flanges and webs.

The worst corrosion occurs on the bottom horizontal girder, between the multiple stiffeners, at
each end of the girder. There are six stiffeners in close proximity to one another with drainage
only provided horizontally through a notch at the upstream (low) end of the stiffener. In order for
the last space to drain, the water must travel horizontally under five stiffeners. These notches are
typically clogged and the area between the stiffeners is consistently full of water and debris, see
Photo. 11. ’

Photo. 11: Standing water between stiffeners at ends of bottom
horizontal girder, typical.

16 ' 02/01/01
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Photo. 12: Standing water
or debris lines
between stiffeners
at ends of bottom
horizontal girder,
typical.

Immediately upstream and slightly above the end of the bottom horizontal girders, there are
stiffeners between the skin plate, purlins and upstream flange of the horizontal girders. There is
no drainage from this location and the enclosed area is either full of water and/or debris on all
gates. See Photo. 13.

Photo. 13: Standing water and debris between purlins, skin plate
and upstream horizontal girder flange, typical.

16 02/01/01
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On the underside of the bottom horizontal girder, at the connection to the radial struts, there is
delaminated paint and light to moderate corrosion around the drain hole in the girder web and
near the adjacent stiffeners. See Photo. 14. ‘

Photo. 14: Corrosion beneath bottom horizontal girder. Looking
up at girder flange and drain hole. Stiffener at right,
typical.

Radial Struts and Braces :
The radial struts are in generally good condition with only light surface corrosion at isolated

locations, see Photo 15.

There is very poor drainage from the upstream end of the bottom radial strut and ponding or
debris lines (evidence of previous ponding) are found at every gate.

There is very poor drainage from the downstream end of the top radial strut at the trunnion. The
three radial struts become an enclosed box section at the trunnion. Since there is no drainage
vertically from between the flanges of the top strut, a small drain hole is provided horizontally
through the strut flange. The drain hole is consistently clogged and standing water is present at
most trunnions. See Photo. 16.

17 02/01/01
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Photo. 15: Light surface
' corrosion on
radial struts and
braces, typical.

Photo. 16: Standing water at downstream end of top radial strut
at trunnion hub, typical.

18 02/01/01
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Trunnions

The trunnion hubs, yokes and bearing material are in generally very good condition and appear
well lubricated. Lubricant was observed being expelled between the yoke and hub, around the
circumference of all of the trunnions.

Side and Bottom Seals

The side and bottom seals are in generally good condition. Small side and bottom seal leaks are
visible on many of the gates, although no major leaks were observed. There is a leak at the
bottom seal, at the spillway monolith construction joint at nearly every gate, see Photo. 17.
There is light to moderate corrosion on the downstream side of the skin plate at the side seals and
side seal bolts, see Photo 19.

Photo. 17: Leak at spillway monolith construction joint,
typical.

19 02/01/01
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Photo. 19: Side seal from Photo. 18: Side seal from

upstream side with no downstream side, light

signs of cracking or ‘ to moderate corrosion
deterioration, typical on skin plate, seal
condition. angles, nuts and bollts,

typical condition.

e

There is moderate corrosion on the skin plate on the upstream side of the bottom seal. The
downstream side of the bottom seal is in good condition with little occurrence of corrosion. See
Photo. 20 and Photo. 21. The rubber seals are in good condition with only hairline cracking
visible.
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Photo. 20: Upstream side. of bottom seal with light to moderafe
corrosion on skin plate, typical.

Photo. 21: Downstream side of bottom seal, typical

21 02/01/01
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Radial Gate — Operation, Testing and Measuremenfs

Member Section Dimensions

- Section dimensions of main structural members were measured to verify conformance w1th the
design drawings. These members included radial struts, radial strut bracing, horizontal girders,
horizontal girder bracing and purlins. Measured dimensions were recorded on field data sheets

~ found in Appendix A. The data sheets also contain nominal section dimensions from the
American Institute of Steel Construction (AISC) Steel Construction Manual, Seventh Edition,
1970. Section measurements typically include the depth, d (measured at the edges of the flanges),
the flange width, bg, and the flange thickness; t; Web thickness, ty, was only measured if there
was an exposed portion of the web or drain holes large enough for calipers.

Differences between the design drawings and the actual field conditions of 1/ 16™ inch or less
were deemed to be insignificant. Nearly all members in the field were found to be greater or
equal in dimension than what was required in the design drawings. The larger dimensions were
probably due to inaccuracies of the field measurements resulting from difficult access or with the
thickness of the paint on the members. Those that were smaller were all within the fabrication
tolerances. Of those measurements that were out of fabrication tolerance range, none were
consistently out of range to conclude that a member other than what was specified in the design
drawings was used.

Racking Measurements

Racking measurements for the gates were made at the beginning of the upstream inspection of
the gates. Measurements were recorded for the distance between the bottom of the gate at the
bottom corner of the bottom seal plate, and the embedded spillway sill plate. Measurements were
made as far as possible to the left and right side of the gate depending on stoplog leakage and
flow on the spillway. The gates were typically between two and four feet open when the
measurements were made. The measurements for racking are as follows:

~ Left Right . :

(inches) (inches) Table 1: Gqfe racking
Gate 1 39-1/2 39_1/2 measurements.
Gate 2 39-1/2 39-172
Gate 3 42 42
Gate 4 Too much stoplog leakagé to measure
Gate 5 39-1/4 39
Gate 6 41 41
Gate 7 38-1/2 39
Gate 8 45 45
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The gates were also observed at the moment of first opening to look for signs of water release
beginning from one side of the gate or the other. In most cases, water release would begin at both
sides of the gate simultaneously and move towards the middle of the gate at equal rates. Based on
the recorded measurements and observations, there is no apparent racking of the gates.

Trunnion Hub Movement: Closed - Full Open - Closed

With the stoplogs in place, measurements were made of the transverse gap between the trunnion
hub and the trunnion yoke, at both sides of the trunnion, at both trunnions. The measurements
were made with the gate at the initial opening, full open, and again when closed. The maximum
transverse movement recorded between any two positions is as follows:

Left Trunnion Right Trunnion
Inside Pier Side Inside Pier Side
(inches) (inches) (inches) (inches)

Gate 1 1/32 1732 0 0
Gate 2 0 1/32 0 1/32
Gate 3 0 0 0 0
Gate 4 0 1/32 0 1/32
Gate 5 1/32 1/32 0 0
Gate 6 0 0 /32 1/32
Gate 7 1/32 2/32 1/32 1/32
Gate 8 1/32 2/32 1/32 0

Table 2: Transverse frunnion hub movement through full opening
and closing

Based on the surface irregularities of the trunnion hub and the casting tolerances, the transverse
measurements between the hub and the yoke can only be considered accurate to +1/16-inch. The
recorded measurements indicate there is no appreciable lateral movement of the trunnion hubs
with respect to the trunnion yoke during either opening or closing of the gate.

23 02/01/01
10132-009-002




LITTLE GOOSE DAM

Trunnion Hub Movement: Unloaded vs. Loaded

Dial gages were installed at both trunnion to record the vertical, transverse and upstream /
downstream movement of the trunnion hub with respect to the trunnion yoke. The initial
measurement was made with the stoplogs in place and no load on the gate. The final reading was
made after the top stoplog was removed and the gate was fully loaded. The maximum
movements recorded at the trunnion hubs are as follows:

Upstream /
Vertical Downstream Transverse
(1/1000 inch) | (1/1000 inch) | (1/1000 inch)
Gate 1 7 34 0
Gate 2 4 22 0
Gate 3 12 31 31
Gate 4 8 32 0
Gate 5 10 31 31
Gate 6 0 ‘ 45 0
Gate 7 11 37 31
| Gate8 | 1 30 0

Table 3: Loaded versus unloaded trunnion movements

For the vertical movements shown in Table 4, the hub moved upward with respect to the yoke
during loading. The upstream / downstream movement of the hub was in the downstream
direction and the transverse movement was outward, toward the piers.

The design tolerance for the 24-inch diameter trunnion pin is listed in the plans as +0.000 inches
and —0.005 inches. The tolerances for the 24-inch diameter trunnion bushing is listed as +0.012 |
inches and —-0.000 inches. The shop plans for the pin indicate the pin should be 23.98 inches in
diameter with tolerances of +0.000 inches and —0.008 inches.

Based on the recorded movements and the tolerances, there is no significant displacements of the
trunnion hub with respect to the trunnion yoke occurring during the loading process.
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Individual Gate Inspection Observations

The observations in the following section pertain only to the gates indicated and were not
typically found on all of the gates.

Gate 1

» There is an apparent weld and grind repair on the downstream side on the skin plate at
approximately 5 feet above the middle horizontal girder near the left side of the gate.

Photo. 22: Apparent previous
weld and grind
repair as seen from
downstream side of

skin plate on Gate 1.

A RTINS &, S
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Gate 2

=  On the downstream side of the skin plate, along the wear plate, there is delamination of the
vinyl coating on the plate. Large sheets of vinyl are peeling off of the wear plate and hanging
loosely on the gate face.

Photo. 23: Delaminated
vinyl coating
on wear plate,
right side of
Gate 2.

Gate 3

s See General Inspection Observations
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Gate 4

There is a large deformation in the web of the top horizontal girder at the left end.

Photo. 24: Deformation in web of top horizontal girder.
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Gate 5

» There is a line of light to moderate corrosion on the downstream side of the skin plate just

Photo. 25: Moderate corrosion on downstream surface of skin
plate. ’

Photo. 26: Moderate
surface
corrosion on
downstream
surface of skin
plate.
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- Gate 6

lﬁ ' s On the downstream side of the skin plate at approximately half way between the middle and
top horizontal girder, twelve feet from the left side, there is an apparent weld and grind repair
from a previous leak. The plug weld is approximately ¥s-inch in diameter.

Photo. 27: Apparent, previous weld and grind repair on
downstream surface of skin plate.

=  On the downstream side of the skin plate, along the wear plate, there is delamination of the
vinyl coating on the plate. Large sheets of vinyl are peeling off of the wear plate and hanging
loosely on the gate face. ' '

o SRy B I e A “HL o

Photo. 28: Delaminated vinyl coating on wear plate, left side of
R Gate 6. '
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' | Gate 7

» See General Inspection Observations

Gate 8

= See General Inspection Observations
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Hoists — Operdtidn, Testing and Measurements

Hoist Operation Inspection ,

External portions of the hoist equipment, support platforms and gate connections were visually
inspected for signs of excessive corrosion, wear or damage. The hoist and hoist machinery are in
generally good condition, however, excessive motor and bearing noises were observed at many of
the hoists. See Photos 30, 31 and 32.

. [ P
3 TN Wiy

Photo. 30: Gate hoist, typical.
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AN
Photo. 31: Hoist motors, typical. Note fluid leaking from
beneath motor.

W
A

Photo. 32: Hoist manufacture’s plate.
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The following observations were made at individual gate hoists:

Hoist and Motor Observations

Gatel | None

Gate 2 | The motor bearings are noisy.

Gate 3 | The motor lead wires and heater wires are frayed.

Gate4 | The motor bearings are noisy and sound dry.

Gate5 | None

Gate 6 | The hoist brake seized during operation and was adjusted.

Gate 7 | The motor bearings are in need of replacement.

‘Gate 8 | None

Table 4: Hoist operation observations.

Hoist Amperage Measurements:

Hoist amperage readings were recorded during opening and closing of the gates in both the

loaded and unloaded condition. The readings include the start up and running amperage. ,

Running amperages were recorded for Phase A, B and C. Table 5 lists the opening and closing
start up amperage and the average of the three phases for the running amperage for the gates in
the unloaded condition. Table 6 lists the same information for the loaded condition.

Startup | Startup | Running Running

Opening | Closing | Opening Closing
Gate 1 87.6 72.0 10.8 6.5
Gate 2 92.8 81.6 10.8 6.6
Gate 3 96.0 85.6 10.9 6.2
Gate 4 94.4 84.0 11.3 55
Gate 5 84.8 78.0 11.6 6.2
Gate 6 99.2 80.0 134 6.5
Gate 7 102.0 80.0 11.7 6.1
Gate 8 84.0 74.0 12.1 6.3

Table 5: Unloaded Gate - Hoist Amperage Readings
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Startup | Startup | Running Running

Opening | Closing | Opening Closing
Gate 1 112.0 110.0 16.0 9.6
Gate 2 103.0 93.6 12.0 6.8
Gate 3 101.0 94.0 11.6 6.4
Gate 4 96.0 75.0 11.7 5.8
Gate 5 93.0 88.0 124 6.1
Gate 6 104.0 99.2. 13.6 7.5
Gate 7 101.5 86.0 10.9 6.4
Gate 8 102.0 80.0 11.5 6.1

Table 6: Loaded Gate - Hoist Amperage Readings

. Based on the consistency of the readings the hoists are in generally good condition. The amperage
data indicates that the tainter gate hoist motors are operating well within their design operating
limits that normally allow the starting amperage to be in the range of 5 to 8 times the nameplate
value. The current draw for all motors were in acceptable range and the gates appeared to be free
with no apparent binding. The motors on the hoists are all noisier than would be expected for
these units. The motors all have sealed bearings with no lube ports. During the opening of Gate
6 the hoist motor break seized and adjustments to the break were made in order to continue
operation, see Photo. 33. The field inspection sheets for the hoist measurements can be found in
Appendix B.

Photo. 33: Seized brake on Gate 6 hoist.
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RECOMMENDATIONS

Recommended in the next year or as necessary:

Repair pitting on skin plate and repaint (or recoat) upstream surface of gate face.

Install new sacrificial anodes on upstream side of gate. A corrosion expert should be

consulted to determine the number and location of anodes required. Existing anodes may
remain in place.

These repairs can be undertaken sequentially on all of the gates at once or the repairs could be
made on an as-needed basis as the pitting penetrates the skin plate and leaks develop at
individual gates.

Recommended in the next 2 years:

Analyze the hoist gearboxes per the manufactures recommendation and remanufacture or
replace as required.

Replace the main gearbox seals on the hoist motors.

Recommended in the next 5 years:

Install drain hole between the multiple stiffeners at ends of the bottom horizontal girders.
The recommended size for these drain holes is 1-inch in diameter.

Install drain holes in the purlin stiffeners near the ends of the bottom horizontal girders (Plate
perpendicular to skin plate, above multiple stiffeners on bottom horizontal girder). The
recommended size for these drain holes is 1-inch in diameter.

Install drain holes in the downstream portion of the bottom seal plate between every purlin.
Note: the rubber bottom seal is located between the bottom seal plate and the bottom seal
keeper plate. The hole should not be flame cut with the rubber bottom seal in place. The
recommended size for these drain holes is 1-inch in diameter. |

Enlarge the drain holes at upstream end of lower radial struts. The recommended size for
these drain holes is 1 1/2 - inch in diameter.

For all new and enlarged drain holes, the holes should be drilled, not flame cut, to reduce
jagged edges which snag debris. If drilling holes is not feasible, then the edges of the flame
cut holes should be reamed smooth.

" 10132-009-002
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Racking Measurements: Bottom of Gate and Spillway
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Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT
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Little Goose Dam ! »

Gate vNo.
Left Elevation B-B

T~ Vertical Rib / Purlin

Horizontal Girder

Strut Bracing

Member ~ Type Depth B Web Flange(s)

d ty by 4
Plan Measured ~ Plan Measured Plan Measured Plan | Measured

‘ (in) (in) (in) (in) {in) (in) (in) (in)
Strut 3 14 WF 202|  155/8 1534 15/16 15 3/4 1§ 741 112 T T7=
Strut 2 14WF342| 1712 | [ 71 19/16 1638 | foo | 2716 | 2 24,
Strut 1 14 WF 398] 18 1/4 |8 1/4 113/16 1658 | flot | 21316 | 2 T4
Brace A 14WF30| 1378 | /3 /4 5/16 634 | (/4| 38 Z
Brace B 14WF30| 1378 14 5116 634 |G 79 38 %G
Brace C 14WF30| 1378 | )35/, 5116 634 | o 2/¢/ 38
Brace D 14WF30| 1378 | 1315/, 5/16 - 634 | o /9 3/8 >/
Brace E - 14WF30| 1378 135 J1p 5/16 634 | ([LIPAL] 3m 3/
Brace F 14WF30]| 1378 I 7%, 5/16 634 | 7o 8 S/6,
Brace G 14WF30| 1378 AN 5/16 63/4 /< 3/8 Z&
Brace H 14wWr30| 13m8 | /¥ 3/, 5/16 63/4 3% s |75
Brace J 14Wr30| 1378 | |3/%1¢ 5/16 634 | L 2/ am 24
Brace K 14wWr3o]| 1awe |[3 % s 5116 634 (oo | as | 78
Brace L 14wr3o]| 13wm8 | /3K, | sne 634 | L % |75
Brace M 14wWr30| 13ms | 12157/, 5116 sau | 52| wus | H#
Brace N 14wr3o] 13me | 13 7%/1p 5116 634 o 74 as | 7%

3, Splalered Coicteso= | ) &%?)«LP i e
4. 0vBRA S\t of LA Fuwe wot®. Concesre Splafer oo/ LmlA;\ fLos]
’ V8 Verk Bres Liey AvL Losr 7;;,1): /(/// Lyacers

O (oniceae Stallet. 2 O Shot




HDR Engineering, Inc.
Corp of Engineers - Walla Walla
Little Goose Dam

Gate No. %9
Right Elevatio

Inspection Team  SMP/TDB HAY

Weather

s

pate_ 10/ 12
Shest S22

A-A Vertical Rib / Purlin ——
Horizontal Girder
Member Type Depth Web Flange(s)
- d ty by L3 :
Plan Measured Plan Measured Plan Measured Plan Measured
___(in) - {(in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF 202|  155/8 1% B/ 15/16 1534 | /5 Y9 112 | \/z
Strut 2 14WF342| 1712 | [T V= 19/16 1638 | J(p*f4f| 2716 | Z=.
Strut 1 14 WF 398] 181/4 I 113/16 1658 | I/ Yy | 21316 | DV
Brace A 14WF30| 13758 | /2F 5/16 634 | /% 38| 3,74
Brace B 14WF30| 1378 | [3 /o, 5/16 634 | ¥4 | 338 |38
Brace C 14WF30 | 1378 | I3/, 5/18 634 |/l W] 38 /7
Brace D 14WF30[ 1378 | 1354 5/16 634 | Lotle] 38 |28
Brace E 14WF30| 1378 | {2 3/ 5/16 634 |, B7ip| 38 /e
Brace F 14WF30| 1378 | 15 Yo 5/16 634 | &% | a8 | /@
Brace G 14WF30| 1378 125711, 5/16 634 | (34| 38 |
BraceH | 14wF30| 413ws | (3'/¢ 5116 s | /74| s |24
Brace J 14WF30| 137/8 i< 516 634 | (> 3/8 7z
Brace K 14WF30| 1378 4 5116 6 3/4 /KD 2%
|BraceL 1awr3o| 1378 | 13 /i 5/16 634 |74 w | 75
|Brace M 14Wr30| 1378 | 3% 5118 634 | £5% s |25
Brace N 14wF30| 1378 | 2 /e 5/16 63 | ¢/ | as | 2F&

/
/

4




HDR Engineering, Inc. Inspection Team SMP/TDB/ HAY | Date OI {2
Corp of Engineers - Walla Walla Weather 7 : Sheet "3
Little Goose Dam :

) Gate No. Z_)_ Downstream Elevation

Skin Plate and Ribs-\

N

Horizontal Girder

G-

Skin Plate Bracing

Member ﬁT)Tpe- Depth Web Flange - End
d . ty by : 1
- Plan Measured Plan Measured Plan | Measured Plan | Measured
‘ (in) (in) (in) _(in) (in) (in) (in) (in)
Horiz. Girder 3 | PLGirder | 493/4 |57 7116 7/, 16 |/l 718 | /3
|Horiz. Girder 2 PLGirder | 6012 | (25 7/(s 34 16 1/2 /Gf//,,, 114 | [Vy
Horiz. Girder 1 PL Girder 60 1/2 é?; \z 1 i, 16 1/2 4{, e 1 114 | YV
Purlins . [ST10WF31| 1012 | |n/Hz 13/32 <A 814 | €5/l 5/8
Skin Plate Bracing]*-ST 7 WF 15 7 7 1/4 e 634 | */4 as__|3/8

2. LB Potlial Lc‘] LPQ'US‘}’ N/ﬂ’lv/d UCIf'Jr/j
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'HDR Engineering, Inc. Inspection Team _@TDB HAY AMpD  Dpate 10 / 19

Corp of Engineers - Walla Walla Weather Sheet 4
Little Goose Dam )

) Gate No. 3 Upstream Elevation




HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date
Corp of Engineers - Walla Walla Weather SonNY 70 Sheet
Little Goose Dam

2

Gate No. Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

~ LEFT RIGHT

42z 4z

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Cleed

LEFT —__RIGHT
Inside . Outside inside Outside
' (pier) ‘ (pier)
Initial Gate Closed 28/ 32 '5/ 32 '8/3 2 '4/ 2
Gate Full Open 26/ 32 ' 6/ 32 )8/32 \4 / 32
Final Gate Closed 28/3 2 ’8/ 32 ’8/ 32 . 4/ 32

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT
No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical [t©.0005 [*O.co070 o010 | ©0I30

usips  |©.coc0 |to.ozos o.ocozs  |to.ozso
=) 2 5, ) ‘4 19
Transverse Z%Z /32 &32 /32 3 732 /Bz /32 . ’3/2-

Inside | Outside | Inside | Outside Inside | Outside | Inside |} Outside

10/ 19 /e0

5




g ,;-73'@ R S S '._",;....ﬁf:é L e el -
Member Type Depth Web Flange(s)
d t, ' by T t
Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) | {in) (in) (in) (in (in) (in)

Strut 3 14 WF202] 155/8 I5 'T]4, 15/16 — 15 3/4 v 112 | /

Strut 2 14 WF342| 1712 v 19116 J— 16 3/8 7/ 27116 | v~
[Strut 1 14WF398| 181/4 v/ 113/16 — 1658 |17 2] 21316 |+ -

Brace A 14WF30| 137/8 ! 516 [ - 6 3/4 v s &/

Brace B 14WF30 | 13m8 [ =15/ 516 634 | ~ 3/8 &) -

Brace C 14WF30| 137/8 12187/ 4 516 o 634 | v 3/8 o

BraceD | 14WF30| 1378 | EXE7 ) 5/16 — 6 3/4 L “ar8 S/ 70
' [Brace E 14WF30| 1378 | 4~ 516 | 634 | 12//1 7] am v

Brace F 14WF30| 1378 ') 5/16 — 6 34 o - S/l
"|Brace G 14WF30| 137/8 N 5/16 — 634 ~|.l, 7/ a8 \

Brace H 14WF30]| 1378 v, 5/16 — s t V'O a8 | Py

Brace J 1awr3o| 13me | |4 5/16° — | s34}/, s |74

Brace K 14WF30| 1378 b 5116 — gad | v/ | jus |,

Brace L 1awr3o| 13ws | (274 5/16 e 6w | (£//%] Bs |y

BraceM . [+1awr3o| 13ms | J | 5/16 — | 83 | | i3 v

Brace N 14WF30| 1378 14 5116 " 634 .| " s |

(257 [t LM~ TLD i

(CZETIZAT IR -

Inspection Team SMP TDB @;7 ‘ Date /0/)2 JO©O

Weather _QuPACAST QZ:a Sheet 1

Gate No.
Left Elevation B-B

T~ Vertical Rib / Purlin

Horizontal Girder

1
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Date

Inspection Team SMP TDB HAY |
Weather ‘

HDR Engineering, Inc.

Corp of Engineers - Walla Walla Sheet ’ 2

Little Goose Dam

) Gate No. 3
Right Elevation
A-A

Vertical Rib / Purlin ——

Strut Bracing

Horizontal Girder

Member’ Type . Depth Web l?lange(s)
. d . tw bf

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) {in) (in) (in) (in) {in) (in)
Strut 3 14 WF 202] 155/8 W 15/16 — 15 3/4 / 112 [~
Strut 2 14 WF342] 1712 17 e 19/16 = 1638 | [pp¥%) | 2m16 | v
Strut 1 14 WF 398] 18 1/4 i 113/16 — 16 5/8 v 213/16 v
Brace A 14WF30| 137/8 5/16 63/4 ¥ 38 e
Brace B 14WF30| 137/8 Voo 5/16 ~ 6 3/4 38 o
Brace C 14WF30| 137/8 AN 5/16 63/4 v 38 i
Brace D 14WF30| 137/8 A 120, 5116 — 63/4 v . 3/8 v
Brace E 14WF30| 137/8 14- 5/16 — 6 3/4 v 3/8 v
Brace F 14WF30]| 137/8 v 5/16 — 634 |17 Ny | a8 5/ (e
Brace G 14WF30| 137/8 YA% i, 5/16 _ 634 | [0, 3/8 =Y/
Brace H 14WF30| 1378 ,4/ 5/16 — g3 | ", y |57,
Brace J 14WF30| 1378 _ 5/16 ~ 6 3/4 v 8 <
Brace K 14WF30| 1378 v 5/16 — | 634 v 3/8 v
Brace L 14WF30| 1378 v 5116 — 634 | 7/% w |/
Brace M 14WF30 | 1378 N4 5/16 —_— 634 | ./ w | Ze.
Brace N 14WF30| 1378 14~ 56 | — 6 3/4 v s | ,

o N - I i { ; . A
[ 9\% il e WAL VL rmpy bintivic, pt el Llads ,,r,[é—’-’" ‘
= . oy = i -

+
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2
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HDR Engineering, Inc. Inspection Team SMP TDB HAY
Corp of Engineers - Walla Walla Weather
Little Goose Dam

’ Gate No. é Downstream Elevation

Skin Plate and- Ribs_\\
. ML |
o AL
Horizontal Girder ‘*ﬁi;'« TH
© =
Skin Plate Bracing \' | \
l
i \
| N AT
O I
(A

>
o=
=

i

&’ %r\(“l/)“ﬂ’t& U/‘ ) (‘I JLA/‘( o %7‘ , .
/r\’gﬁ“ﬂ S Y

'

o
]
by
=1
x%‘
ﬁ IS
/i\ 1

Member ype’ Web Flange - End
ty by %

Plan " Measured Plan . | Measured Plan Measured

(in) i v{in . (in) (in) (in) (in) (in)/
Horiz. Girder 3 PL Girder 49 3/4 v T8 ] 16 7/8
Horiz. Girder 2 PL Girder | 601/2 ] BN 16 1/2 \/ ; 1.1/4 ]%51/,,
Horiz. Girder 1 PL Girder | 60 1/2 —— 16 1/2 W 14 | 164,
Purlins ST 10 WF 31 10 1/2 y’ el 8 1/4 N 5/8 \/
Skin Plate Bracing| ST 7 WF 15 7 1™l v /1Y% 634 | 3/8 N

Wbt g
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) ) Gate No. é Upstream Elevation
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date 10/)9 /20
Corp of Engineers - Walla Walla Weather__Sowwy 60 Sheet S
Little Goose Dam

Gate No. » Operation and Trunnion Measurements

Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT TOO MUCH LEARAGE
‘ AND FlOow FROoM
STOPLOGS TO
MEASURE

Transverse Trunnion Hub Movement, N“o Load on Gate: Closed-Open-Closed

LEFT RIIGHT
Inside Outside Inside Outside
- (pier) (pier)
Initial Gate Closed| ' =7 32 ‘ 3/ 32 ’ 4/ 32 c 7/ 32
GateFullopen | '5/32 12 /25 ' /32 27/32
| Final Gate Closed | IS/R )2/32 | ’4/32 - 25/32. '

3-D T!'unnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT
No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full

Vertical {0.0000 |[*O.COR%0 ~0.0010 |T0.c085

Us /DS o.00c0 |[+0.032C ~0.Cczo [TO.0Z250

15, V4 14
Transverse |S/32 ‘2/32 /32 /32 /32- 28/32 ’4/32 27/32

Inside | Outside | Inside | Outside Inside Outside' Inside | Outside




HDR Engineering, Inc. Inspection Team SM@AY | Date
Corp of Engineers - Walla Walla . Weather — Sheet
Little Goose Dam : ’

Gate No.
Left Elevation B-B

S

T Vertical Rib / Purlin

Horizontal Girder

Strut Bracing

) | .
Member Type Depth Web Flange(s)
d t, by 13
Plan Measured Plan Measured Pian Measured Plan Measured

: (in) (in) (in) (in) (in) (in) (in) (in)
Strut 3 14 WF 202| 155/8 [ 3%/, 15/16 153/4 | )$3/4 112 ) Vo
Strut 2 14WF342| 17172 {7 Ve 19/16 16 3/8 /@{[[@ 216 | 2 V/¢é

| Strut 1 14 WF308] 181/4 18 el 113/16 1658 | [/, /= | 213116 | 73 |

Brace A 14WF30| 1378 | /7} 7/6 5/16 634 | o 7/€]| 38 B
Brace B | 14WF30| 137/8 /é " 5/16 634 | oI | 8 |8
Brace C 14WF30| 1378 |77 Br/. 516 | 634 | (-7 |' a8 Py
Brace D 14WF30| 1378 | /37377, 5/16 ik 634 | / 7Z¥ 3/8
Brace'E 14WF30| 1378 | J3/5//. 5/16 1 634 | £ 57 I | /A
Brace F 14WF30| 1378 | /3 IS/)p 5/16 634 | £ 7= B |24
Brace G 14WF30| 137/8 135/ 0 5/16 634 |5 zw a8 |7,
Brace H 14wr3o| 1378 | /4 5/16 . 634 | 27| s | Ze
Brace J 1awr3o| 1378 | 137/ 5/16 634 | /o3l s | 3B
Brace K 14wr3o| 1378 | /2 g . 516 6 | £l s |38
BraceL  -[14wr30| 1378 |/3%//p 5/16 634 | 34 % 38 |7
Brace M 14wr3o| 1378 |12/, 5/16 63 | @' Ye| 38 Ip
Brace N 14wWr30| 1378 7% 5116 634 | %8 s | e,

5 Tt Garhets 6\;/ LfiiH Cud ( 7}/{' Al };m,ct:i)
9 ¢ fn().L Pust_ ot Dia Bursdes [’rjm‘)

¥ 13 e Al kot o Ldorr B AterE Puo Posir—




HDR Engineering, Inc.
Corp of Engineers - Walla Walla

Inspection Team SMP (TDB) HAY

Weather

Little Goose Dam

Gate No.

5

Right Elevation

A-A

Vertical Rib / Purlin ———m

Strut Bracing

Horizontal Girder

Date

10/l

Sheet 2

Member Type Depth Web Flange(s)
d : t, by %

Plan Measured Plan Measured Plan Measured Plan Measured

(in) (in) (in) (in) (in) {in) {in) (in)
Strut 3 14 WF202] 155/8 i3~ 73 15/16 1534 |5 74| 112 | 1y e
Strut 2 14wWF342] 1712 | J7 /o 19/16 1638 | (p3/lp| 2716 [ 2.7/
Strut 1 14 WF398] 18 1/4 1% /3 113/16 16518 | /o 7| 213116 | 2 7@
Brace A 14WF30| 137/8 15 V570, 5/16 6 3/4 AN ABENE/S
Brace B 14WF30] 137/8 13 e = 5/16 - 6 3/4 AT |5
Brace C 1aWF30| 13758 | /3 5/ 516 634 | L2l 3 | 2/
Brace D 14WF30| 137/8 1575 57,0 516 634 | (v 74 I8 |2F
Brace E 14WF30] 137/8 1553771, 5/16 634 | (o7 a8
Brace F 14WF30[. 137/8 |4 5/16 634 | i/4| 38 |J/8
Brace G 14WF30] 137/8 ) $M2/ 1 5/16 6 3/4 {0 2/ 38 A
Brace H 14wr3o| 1378 | [3 e 5116 634 | p3M | s | 7o
Brace J 14WrF30| 1378 | 12 1771, 5/16 634 | €5, s | &
Brace K 14wr30| 1378 | 13'S/1. 5/16 634 | 2 3y | as 2/
Brace L 1awr3o| 1378 | 135/, 5116 6314 | 4 5% 3 A
Brace M 14aWF30| 1378 | 13/t | 5116 634 | 579 as | I,
Brace N 14wr30| 1378 | /2 %57/, 5/16 6 3/4 A ZIEET 3/

/4. Jizah// Re of Gote

I (e TRwing ont
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' HDR Engineering, Inc. Inspection Team  SMP (TDB HAY pate lo/11

Corp of Engineers - Walla Walla Weather . Sheet 3

Littie Goose Dam

_ ! Gate No. = Downstream Elevation

e
.. 7/
| Skin Plate and Ribs__\ Wﬂ//‘——'ﬂ %l
i w“‘ r“(/’/ '
Horizontal Girder N (J | #
. S N L
' : T ] ’:_ —
! | Skin Plate Bracing - l / \ | i / \ i
I;j A | N I \ . \ - _7
! / \ ,r-)/ i {
I/ \ (_‘/ | )/ 2

@
/f'—’ ﬂ \‘)
' e {~ .
N ’ L~ %/ S
—~—A) (2 (B—== 7}
Member Type Depth Web Flange - End
~ d to by t ]
) Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) (in) (in) __(in) (in) (in) (in)
Horiz. Girder 3 PL Girder 4934 | L9 izl T8 | P/l 16 [ 718 | 2
Horiz. Girder 2 PL Girder | 60 1/2 [p Y 34 ° 1612 | fp¥/z 114 |} Y4
Horiz. Girder 1 PL Girder | 601/2 ,9, e, 1 /A 1612 | jpt/z. | 114 |74
Purlins ST10WF 31| 10 1/2 i a /7__ 13/32 8 1/4 =X 58 |S¢
Skin Plate Bracing] ST 7 WF 15 Al4 5/t 634 | (s5/d | 3 3/6
__ZLL[&;M M_,/ /:/ (F st oM L= f‘%a::r '
4 LmL«J" () LT fZ
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HDR Engineering, Inc. Inspection Team (¢Sl TDB HAY Date (0//3

Corp of Engineers - Walla Walla Weather Sheet 4
Little Goose Dam

| Gate No. S Upstream Elevation
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HDR Engineering, Inc.

Corp of Engineers - Walla Walla

Little Goose Dam

Gate No.

)

Inspection Team SMP TDB HAY AMA

Weather

cLpy ss5°

Racking Measurements: Bottom of Gate and Spillway

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT

RIGHT

39 //4

EX

Operation and Trunnion Measurements

10/18

LEFT . RIGHT
Inside Outside Inside Outside
. " (pier) (pier)
Initial Gate Closed| 22/35 16/35 /sy | 18/3
Gate Full Open | 2/ /5 ’5/32_ 20/32 ’8/32
Final Gate Closed| &!/27 '5/32 /35 | '8/32
3-D Trunnion Hub Movements - Unloaded vs‘. Loaded
LEFT RIGHT
No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical |+0.0010 |©, 0088 ©.0005 |~0,0020
Us/IDS |6, 0000  [*0.0230 0.0  |40,0380
: z/ le ze, lé &/ 20 18
Transverse /éz /32 32 /32 ?%z 732 /.32 /32
Inside | Outside Inside | Outside inside | Outside Inside Outside




HDR Engineering, Inc.

Inspection Team  SMP TDECFAY)

Date /! 0/ ///(’0

Corp of Engineers - Walla Walla Weather O 2RC HST é,? ¢ Sheet 1
Little Goose Dam
B Gate No. é
_ Left Elevation B-B
T Vertical Rib / Purlin '
Horizontal Girder
} .
Member Type Depth Web Flange(s)
: ) d ] t, by
Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) {in) (in) {in) (in) (in) {in)
Strut 3 14WF202] 155/8 W 15/16 — 1534 | 1172 N
Strut 2 14WF 342 17172 v 1 19/16 R 1638 | V') 7y | 27116 |,
Strut 1 14 WF308] 18 1/4 Jir ' 113/16 e 1658 | 1i.7/7] 21316 |,
Brace A 14WF30| 1378 — 5116 — 6 3/4 ‘/" 3/8 %
Brace B 14WF30] 137/8 < 5/16 e 6 3/4 3/8 o,
Brace C 14WF30| 137/8 4 5/16 — 634 . | " 3/8 22 5l
Brace D 14WF30| 137/8 < 5/16 — 63/4 - 38 o
Brace E 14WF30] 1378 o 5/16 — 6 3/4 v 3/8 v,
Brace F 14WF30| 137/8 127 /A s1e J— 6 3/4 Vv 3/8 5/ 4
Brace G 14WF30| 137/8 19150 5/16 ~—— 6 3/4 v 38 {5/, 7
Brace H 14WF30]| 137/8 14-, 5116 —_— 8 /4 s 8 v,
Brace J 14WF30| 1378 v 5116 634 | £ 7T am e
Brace K 14WF30| 1378 15 5/16 = 634 | amw |,
Brace L 14WF30| 137/8 V. 5/13 — 63/4 v 38 [l
1Brace M | 14WF30| 137/8 *V’A , 5116 - 6 3/4 v 38 v
Brace N 14wr3o]| 1378 | 145274 5116 e 634 | s |, - ,
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_ L ] 1 7 47 A4 AT
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HDR Engineering, Inc. Inspection Team __ SMP Tm Date if7/ A\

Corp of Engineers - Walla Walla Weather - Sheet [ 2
Little Goose Dam ’

Gate No. é’/i
Right Elevatién

A-A Vertical Rib / Purli e

Horizontal Girder

Strut Bracing

ettt - : P
LA - PR s

Member | Depth Web Flange(s)
- d t by t,
Plan Measured Plan Measured Plan Measured Plan Measured

' (in) ) _ (in) (in) (in) __(in) . (in) (in)
Stut 3 TAWF 202] 1558 15 127178 1518 — 1534 | [50/5] 112 | o
Strut 2 14WF342] 1712 1 1916 — 1638 | T 74P 2 | ./,
Strut 1 14 WF3g98| 18 1/4 v, 113/16 w—" 1658 | W2l 213116 |
Brace A 14WF30]| 137/8 N 5116 D 634 || 4llipl 38. |5/ 12
Brace B: - - [ 14wF30| 1378 v 5/16 — 634 | T 7" 1. a3 |5\ /-
Brace C . 14WF30| 137/8 1235/ o 5/16 " 634 &) v,/ .| 38 '
BraceD . | 14WF30| . 137/8 | 5/16 — 634 | \/ I8 |D//He
Brace E 14WF30] 137/8 e : 5/16 o 634 | 38 '
Brace F 14WF30| 1378 14 5/16 e 634 | \rl% =i/
Brace G 14WF30] 137/8 N 5/16 g 634 | o
Brace H 14wr3o| 1378 | 1A' .| sm8 — 6314 | in 7o)
Brace J 14WF30[ 137/8 v, 516 e 634 | {725
Brace K 14WF30| 1378 v, — 63d | "/
Brace L 14WF30| 137/8 v — )
Brace M 14wr3o| 1378 | </ e v
Brace N 14wrao| 1318 | o ld— —
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HDR Engineering, Inc. Inspection Team  SMP TDB(HAY Date 10/}
Corp of Engineers - Walla Walla Weather - i Sheet 3
Little Goose Dam
) Gate No. \ﬁ Downstream Elevation
4___/,? CB\__>.
Skin Plate and Ribs-—-\
‘\,J~
Horizontal Girder L
&— o 7l A 7
- Skin Plate "Brcciné — \I ./ \ 11 ( \ i
,, I \ | Al \ |
I Nyl Ll \\'
i || W
@——=it 7 =
) | N\ !.\
l )
‘ @ ‘:f;a. | X \\ N R
TR
—¥ &
(/9 @ Le i i AL LC WAL it Al MAL,
Member Typ Depth Web g : Flange - End: ' . / "T/ (
‘ d tu _ by Y R
Plan Measured Plan Measured Plan Measured Plan Measured
. (in) (in) (in) (in) (in) (in) (in) (in)
Horiz. Girder 3 PL Girder | 493/4 7/16 v 16 v 78 | 15lL
Horiz. Girder 2 PL Girder 60 1/2 {/,v(‘v 77 34 N 16 1/2 v 114 |
Horiz. Girder 1 PL Girder | 60 1/2 ,,; 'w’" 1 — 16 1/2 W 114 |
Purlins ST 10 WF 31 101/2 13/32 --—, 814 |~ 58 |, .~
Skin Plate Bracin ST7WF15 MZM’ 1/4 6 3/4 Na ag .~
3
L2 Spngy Mu/rs i altun n//CtL,
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) _aran winlaoy ~HM /
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HDR Engineering, Inc. Inspection Team (SMP) TDB HAY AMA  Date (O] §

Corp of Engineers - Walla Walla Weather ELpYy £95 Sheet 4
Little Goose Dam _
| Gate No. (D Upstream Elevation
Loges Pansm 2t
o 7 NT 6 . .
3 . / % , A D ‘9—@ t
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date
Corp of Engineers - Walla Walla Weather __ cLRY S8 Sheet
Little Goose Dam '

/
Gate No. . ) Operation and Trunnion Measurements

Racking Measurements: Bottom 'of Gate and Spillway

LEFT RIGHT

4| 4]

- Transverse Trunnion Hub Movement, No Load on Gate: Closed'-Open-Closed

LEFT RIéHT
Inside Outside Inside Outside
: (pier) (pier)
initial Gate Closed| = !/3% "3z 6/3, | 2 Zy
Gate Fqu Opeh 2 ’/3 2 ' 7/3 e I 5/32 ' 22/32
Finél Gate Closed 2 ,/ 3 2 "7/ 32 / é/ 3 2 . 2 ’/3 2

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT
No Load Full Load NoLoad Full Load
Void Dry Void Full Void Dry Void Full
Vertical O, o000 oo o o ) (o Neo wwé) O, o0

Us/bs |70, 0018 [+0,034D ©.0o0 [+0,04So
zl 17 2 7 1~ 2) ) 2!
Transverse /32 /32 /32 /,32 _/32 /éZ é/32' /32

Inside | Outside | Inside | Outside Inside | Outside | Inside | Outside

| 18/20

IO
o~




. \/Jr—,-'p }V\czq
HDR Engineering, Inc. Inspection Team  SMP{ TDB)HAY Date 10 /i\/2erops
Corp of Engineers - Walla Walla Weather (Aepi Sheet 1
Little Goose Dam '

} Gate No.
<=eft-Elevation B-B
\___ Vertical Rib / Purlin f@)‘/\'}
Horizontal Girder
} |
{ Member Type Depth Web Fiange(s)
- d t, by t
-~ | Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) (in) (in) (in) (in) (in) {in)

Strut 3 14 WF 202] 155/8 /557, 15/16 1534 | Js3g | 12 | /-
Strut 2 14WF 342] 17172 1217 19/16 16 3/8 Ho'fe: | 27116 |7,
Strut 1 14wWF308| 1814 | J¥37 /% 11316 1658 | [lo Yzl 21316 |7 3/4/
Brace A 14WF30] 137/8 127 5/16 63/4 @4 3/8 e
Brace B . [14WF30| 137/8 /3 7/ 5/16 6 3/4 (-'2% 38 | >&
BraceC | 14WF30| 137/8 | /5'5// 5/16 63/4 (779 3/8 2o,
Brace D 14WF30] 1378 | /3 75// 5/16 634 | 7771 a8 T
Brace E 14WF30| 13758 | {31%/1¢ 5/16 634 | fHp “/Nd s P
Brace F 14WF30| 1378 | %2 7/, 5/16 634 | /. 2/9] a8 S
Brace G 14WF30] 1378 | J3 Yz 5/16 634 | Zo"2 1 a8 A
Brace H 14wra0| 13718 | /27/4 5/16 634 | &% /8 2/
Brace J 1awrF30| 1378 [ |3 /g 5/16 634 | 7%/ s | Va
Brace K 14wF30| 1378 | )31, 5/16 634 |0 ¥4 mw |78
Brace L 14wWrF30| 1378 | /2 7/ 516 . 634 | (o7, | a8 |24
Brace M 14WF30| 1378 | R Y% 5/16 634 | (237 s | =2
Brace N 14WF30| 1378 | Z23%/(; 5/16 634 | %7 | as |-Zf&

Z. Foreep Z,)Sr @& .
_[@MLAML £ /AN'}_E Wt 'Z—L/: 2%/%6,4,;,/




HDR Engineering, Inc. Inspection Team  SMP(TDB/ HAY "Date 10 /1]

Corp of Engineers - Walla Walla Weather Sheet 2
Little Goose Dam

Gate No. 7

Right Elevation o v

AA Vertical Rib / Purlin ——

Horizontal Girder

Strut Bracing

Member Type Depth Web C Flange(s)
' d ’ ty b |

Plan Measured Plan Measured Plan Measured Plan Measured

(in) ___(in) (in) (in) (in) (in) (in) (in)
Strut 3 14WF202] 15568 | {3 ™/ @ 15/16 15 3/4 {374l 112 |/ 72
Strut 2 14WF342| 1712 | /7 /= . 19/16 16318 | [/, Jree 2716 | D 7//L

- |Strut 1 14 WF 308] 18 1/4 X 113/16 165/8 | ) 7/~ 1 213116 | 2 s

Brace A 14WF30| 137/8 13 15// 5/16 1 6834 | ¢ | am 30
Brace B 14WF30] 1378 | )35/l 5/16 634 | /21311 am )
Brace C 14WF30| 1378 | /5 5/L 516 63/4 L Z7e 38 e
Brace D 14WF30| 137/8 I4 5/16 . 634 | L 3% | s Z2E
Brace E 14WF30] 137/8 [0/, 5/16 634 | fo #7865 38 e
Brace F 14WF30| 137/8 {2 7/e 5/16 ~ 634 | p /4| 38 2/9
Brace G 14WF30| 1378 | /5 <7/ 5/16 634 | £ % 38 2%
Brace H 14wr3o| 13ms | 1313/, 5/16 634 | £ | a8 | 7%
Brace J T1awrao]| 1378 | |3 5M(n 5116 634 | 3/ s | Yz
BraceK - | 14wF3o0]| 1378 1S e, 5/16 634 | ol 38 | o/
Brace L 14wr3o| 13m8 | 13"/ 516 634 | L3/4 a8 |k
Brace M 14wr3o| 13w | 15 %/ 5/16 634 | ¥4 as |7/
Brace N 14WrF30| 1378 | }°S ¢, 5/16 634 |o% | as |F5




pate_| |y [2c2>

HDR Engineering, Inc. Inspection Team SMP{ TDB HAY
Corp of Engineers - Walla Walla Weather = Sheet 'R
Little Goose Dam
}  Gate No. f,z:' Downstream Elevation
<——//P (B\——-—
Skin Plate and Flibs—\N
\“.~
Horizontal Girder |
Skin Plate Bracing \' / \ \.
‘ W ‘ 74 \| ,
l/ sl #\ | [
O—— g —
! f 3 il TN LA B
I Y
g = . g || e B
C Aol TR |
Vi, ‘ : C —
Npr’ frﬁﬂdr(j.rl/ Lgp iy s ,4///1/7 [@%A 5/ L{/g/wf/ &5
Member ?ype - Depth Web Flange - End
d to : by t
Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) {in) (in) (in) (in) {in) (in)
Horiz. Girder 3 PLGirder | 4934 | #77, 7/16 72 16 A 7/8 Zz
Horiz. Girder 2 PL Girder 60 1/2 ‘Z’ﬂj'/L 3/4 2/e) 1612 | /p/=] 114 137/ |
Horiz. Girder 1 PLGirder | 60172 | /7p3%% 1 [/ 1612 | [eY2 | 114 [ ]S/
Purlins ST1OWF 31| 1012 /0 %5 1332 |7 814 | B S/ si8 3
Skin Plate Bracingl ST 7 WF 15 7 1/4 !/</ 6 34 (,,Zf/;, | T /5
3, LodK sx S0 Jedl aJ/%_&me £o il Tt 6.2

4. ¢ FZadl /:wé:‘ £ 5t
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Inspection Team - SMP TDB/HAY

HDR Engineering, Inc.
Weather \__,/

Corp of Engineers - Walla Walla
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date 1©/17 /20

Corp of Engineers - Walla Walla Weather A Sheet 5

Little Goose Dam

Operation and Trunnion Measurements

Gate No. 7

Racking' Measurements: Bottom of Gate and Spillway

RIGHT
38 2 39

Transverse Trunnion Hub Movement, No Load on Gate: Closed-Open-Closed

LEFT RIGHT
Inside Outside Inside Outside
(pier) ‘ (pier)
Initial Gate Closed| &3 /3 > 2 '/ 32 '5,{32 23 /32
2 .
Gate Full Open 24/32 3/32 '4/32 24 /35
" | Final Gate Closed E4 3/3 2 2l .ITB 2, ! 5/32 2 3/32
3-D Trunnion Hub Movements - Unloaded vs. Loaded
; LEFT RIGHT
No Load ~ Full Load - Noload Full Load
Void Dry Void Full Void Dry Void Full
Vertical +0.0072 =0, 2028 -0 o O, 12
US/IDS |+ o008 [+O.037 20000 ([TO.oz0
23 2oy |23, |2 15, |22 '3 22/ |
Transverse /'3 2| 7321 Az /é?. /{32 /32 /éé.’. /32,
) inside | Qutside | Inside | Outside Inside | Qutside Inside Qutside




HDR Engineering, Inc. Inspection Team _ SMP{TDB . 4AY. ‘ Date 19710

~ Corp of Engineers - Walla Walla Weather_ Swwwy £ Sheet 1

Little Goose Dam

Gate No.
Left Elevation B-B

T Vertical Rib / Purlin

Horizontal Girder

ot

Member Type Depth Web _ Flange(s)
d _ t, , by [t
Plan Measured Plan - Measured Plan Measured Plan Measured
{in) (in) (in) - (in) {in) (in) (in) (in)
Strut 3 14 WF202| 155/8 15 74, 15/16 15 3/4 /5 7 1R /! Vb
Strut 2 14WF342] 17172 | 19 If= 19/16 1638 | //r /el 27116 | & 1/
[ Strut 1 14WF308| 1814 | & 113/16 1658 | {fp3/& | 21316 | 2157,
. |Brace A 14WF30| 1378 | [5 19//4 5/16 6 3/4 172X8 a,;@ " 3/8 g,
Brace B 14WF30]| 1378 | | > B/, 5/16 ; 63/4 .2/ 38 ¢y
Brace C 14WF30| 137/8 137/ 5/16 6314 |73/ 3/8 )
Brace D 14WF30] 1378 | 13 e, 5/16 - 63/4 [ AN %2 -
BraceE | [ 14wrao| 1378 | I3 ~/7;. 5/16 6 3/4 /722 I EZ
Brace F 14wWr3o]| 1378 |1y 7/4. 5/16 634 | [ 74/ s 124
Brace G 14WF30| 137/8 13 1877 ¢, 5/16 6 3/4 L0570 318 20
Brace H 14WF30| 1378 | /3 75 5/16 634 | £ >2) s |5
Brace J 14wr3o| 1378 | 15 7/6 5116 634 | (o 2| s | Bfe
Brace K L 1awr3o| 1378 | 13 e 5/16 | s &l a8 |2/
Brace L 1awr3o| 13ms | 134 5116 634 |/ Y4 s |36
Brace M 1awr3o| 1378 | J3 /74 5116 634 | & P~/ B
Brace N 1awrso]| 13me [ 13 7, 5/16 634 | (p 74 ¥ | #5

7. L/;Q,Af Hovst cont Yect /f’zc e
3. 4,;/# f/c\kf/ Aot at 'pm:gfwf%’ 'D”
) 4 il o Llownisn Flakiss durer
S GM»hl | Pe of Leem Sheods ll?x/' ot ‘Zl'D&(w\ Cot .l




HDR Engineering, Inc. Inspection Team  SMP @ HAY Date IO/
Corp of Engineers - Walla Walla - Weather - Sheet 2
Little Goose Dam :
Gate No. 6
Right Elevation
A-
A Vertical Rib / Purlin ——
Horizontal Girder S
7
/ ‘/
Qk. 3_/
e —
& = ¢
ke~
= ?“\ B 2
= A
/,/ @ £ ,
" . Stru’( 2 — ’a
: Radial W/ 2>~
Tk - " -
\-\- . )
= Pl 4
Strut Bracin Rod’b/\\" - -
mg Strut 7 \\\
T(1
Member Type Depth Web Flange(s)
d ) tv b' tf
Plan Measured Plan Measured Plan Measured Plan Measured
{in) (in) {in) (in) {in) (in) (in) (in)
Strut 3 14WF202| 1558 1§ 7/¢.| 15116 1534 | |34 112 | 7 /7%
Strut 2 14WF 342| 17172 17 1z 19/16 16318 | [fp k| 2716 L/ |
Strut 1 14 WF398] 181/4 1/¢] 113/16 1658 | oWzl 2136 | 2 72
Brace A 14WF30| 137/8 \3 5/} 5/16 634 | 234 am 3/
Brace B 14WF30| 1378 | |3 B/ 5/16 634 (o *,| 38 | 5/
Brace C 14WF30] 137/8 [ 15/1% 5/16 634 |/ '/ 3/8 24
Brace D 14WF30{ 1378 [ 135/, 5/16 6 3/4 ¢ /9 3/8 2/
Brace E 14WF30]| 137/8 18 871, 5/16 6 3/4 (» 27| a8 .?%
Brace F 14WF30| 1378 | 573 //F 5/16 634 |/, 274 38 |z
Brace G 14WF30 | 1378 | [3 ¢, | sne 634 | ( 7/ a8 | Shon
Brace H 14WF30| 1378 3 Yo 5/16 63/4 /4| a8 |Fm
Brace J 14WF30| 1378 G 5/16 634 | (o34 | s [F
Brace K 14WF30]| 13778 2 Ya 5/16 6 3/4 é B/ s 7t
Brace L 14wr3o| 1378 | 13 Y/ 5/16 634_| (p 34| s |28
Brace M 1awro| 1378 | (31577, 5116 s |, 24w | 2/
Brace N 14wr3o| 1378 | 3571, 5/16 6 3/4 3/ a8 | 3




HDR Engineering, Inc. Inspection Team  SMP @ HAY Date 10/ \

Corp of Engineers - Walla Walla Weather Sheet 3

Little Goose Dam

! Gate No. 8 Downstream Elevation

A @———-

© Skin Plate and Ribs—\\ .
ML | h
Horizontal Girder u
Skin Plate Bracing { i \ ! /J/ \ i - 7
) Jii? \ 4 \,| 8
/ \ : ' w.x“\ ‘j (e
i | i
o— ‘ - |
i il
i Vil \} 1

Ry

Jn—--—- usila‘ "‘D

- ) 0 e €
)y & /Z" | B - N oV
A/QI’E ZM}W&E AA(E ,. ?2{’\\! \f‘\ 'l}‘l" /lw 2-\,’.)-3’1" ‘({A—LIL l’J e-k\/l_D"ﬂ(.'t. C"{' ~NECew ﬁ1”\l7- < R
Guane. Bat Face P,

Member Type Depth Web Flange - End
d L by 1]
Plan Measured Plan Measured Plan Measured Plan Measured
(in) (in) (in) (in) (in) (in) (in) (in)
Horiz. Girder 3 PL Girder 4934 | Ag 5,‘1// 7116 16 177 7/8 -
Horiz. Girder 2 PLGIder | 6012 | /7 | 34 J/é 1612 | Jp 2 | 114 | | Ve
Horiz. Girder 1 PL Girder 60 1/2 | () %%, 1 T 1612 | /& | 114 11 ¥¢
Purlins ST10WF31] 1012 | Jo /=2 13132 T 8 1/4 £ e 5/8 7
Skin Plate Brau ST7WF 15 7 7 14 4 6314 | {74 38 | 3/¢.

(p. Far Lz Poadiig WS Toe posifs $L.;,H Lot
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HDR Engineering, Inc. Inspection Team SMP TOB HAY .° Date V" ]| =/ “Zeeon.
Corp of Engineers - Walla Walla Weather  pVizw spdY Sheet 4
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HDR Engineering, Inc. Inspection Team SMP TDB HAY AMA Date 10 /10 /00

Corp of Engineers - Walla Wall Weather _OvipeasT S0 Sheet S
Little Goose Dam - :

}  Gate No. fad Operation and Trunnion Measurements .

Racking Measurements: Bottom of Gate and Spillway

LEFT RIGHT
4 s » . 4 S “

Transverse Trunnion Hub Movement, No Load on Gate:v Closed-Open-Closed

LEFT ‘ —RIGHT

Inside Outside inside Outside
(pier) A (pier)
Initial Gate Closed|  29/3 14/4, ' é/_3 2 ' q/’32
Gate Full Open < 3/32,_ ‘6/32 ’ s/éa l‘\/%z
Final Gate Closed | = 375 2 '8 /50 le/3o |- 193,

3-D Trunnion Hub Movements - Unloaded vs. Loaded

LEFT RIGHT

No Load Full Load No Load Full Load
Void Dry Void Full Void Dry Void Full
Vertical |*o.0008 [*.cc08 o.occo  |-o,0010
uUs/Ds *0,0020 | +0.0318 +0,0010 |*O.0250
» 23 IS z3, |4 e 19, |6 19
Transverse éz ' /32 /.‘._{z 32 /32 '/35.’ /32 ’§2
Inside | Outside | inside | Outside Inside | Outside | Inside | Outside |




Inspection Team K& N

HDR Engineering, Inc. Date 10/10/00
Corp of Engineers - Walla Walla Weather RAIN Sheet 1 OF 1
Little Goose Dam
Gate No. 1 Hoist Amperage Readings
Name Plate Daté REULAND
Horsepower 15
Voltage 440/3 PHASE/60 HZ DESIGN C
Current 19.00 1760 RPM
Type\ _ | AOOO
Frame 284U
Anip eka ge ~ Loaded | Unloaded
Opening Closing Opening_ Closing
Starting 89.6 84.0 87.6 72.0
o |Phase A 11.8 6.7 10.9 6.6
g Phase B 12.1 6.4 10.8 6.4
* Phase C 11.8. 6.7 10.7 6.6




HDR Engineering, Inc.

Inspection Team K&N

10/10/00

Corp of Engineers - Walla Walla Weather RAIN 32::: 1OF 1
Little Goose Dam
Gate No. 2 Héist Amperage Readings
Name Plate Data REULAND
H.orsepower 15
Voltage 440/3 PHASE/60 HZ DESIGN C
Current 19.00 1 766 RPM
Type A000
“Frame 284U
Am perage o Loaded Unloaded
Openilg Closing Openini Closing_
Starting 103.0 93.6 92.8 81,6
o |Phase A 12.1 6.8 10.9 6.7
g Phase B . 12.0 6.7 10.8 6.4
i Phase C ' 12.0 6.8 10.8 6.8

BEARING NOISE IN MOTOR




HDR Engineering, Inc. V Inspection Team K & N : Date 10/10/00
Corp of Engineers - Walla Walla Weather RAIN ' Sheet 10OF 1
Little Goose Dam

) GateNo. 3 Hoist Amperage Readings

Name Plate Data REULAND

i‘ : ‘Horsepower 15
| Voltage 440/3 PHASE/60 HZ DESIGN C
Current - 19.00 1760 RPM
Type A000
Frame 284U -
Amperage Loaded N ’Unloaded
Opening Closing Opening Closing
. Starting 101.0 94.0 96.0 85.6
@ |Phase A ) 10.8 6.3‘ 10.9 6.4
£ |Phase B 120 6.4 11.1 59
i Phase C 12.0 ' 6.4 10.7 6.3

BAD TAPE ON MOTOR LEAD WIRES
HEATER WIRES FRAYED




HDR Engineering, inc. Inspection Team K & N Date 10/10/00
Corp of Engineers - Walla Walla Weather RAIN Shest 1 OF 1
Little Goose Dam
Gate No. § Hoist Amperage Readings
Name Plate Data REULAND
Horsepower 15
Voltage 440/3 PHASE/60 HZ DESIGN C
Current 19.00 1760 RPM
Type A000
Frame 284U
Amperage Loaded Unloaded
Openilg Closing Opening Closing___
Starting 93.0 88.0 848 78.0
@ [Phase A 12.3 6.0 | 11.6 6.2
g Phase B 12.4 6.2 11.6 6.3
% |Phase 12.5 6.2 11.6 . 6.2




HDR Engineering, Inc. Inspection Team K & N Date 10/10/00

Corp of Engineers - Walla Walla Weather CLOUDY/DAMP Sheet 1 OF 1
Little Goose Dam : ‘

V. Gate No. 6 Hoist Amperage Readings

Name Plate Data GE

I Ho'rsepower 15
| Voltage 460/3 PHASE/60 HZ DESIGN B
Current ' 19.20 1760 RPM
Type 5KW254SE205C o
~ Frame 254T
Amperage Loaded B Unloaded
Opening ‘ Closing Opening Closing
! Starting 104.0 99.2 . 99.2 80.0
o Phase A 13.7 7.6‘ _ 13.3 6.6
g Phase B 13.6 7.4 13.6 6.4
x Phase C 13.4 . 74 13.4 6.5

ADJUSTED BARKE UNIT




HDR Engineering, Inc. Inspection Team K & N ' Date 10/17/00

Corp of Engineers - Walla Walla Weather 60' WARM DAY Sheet 10F 1
Littie Goose Dam : ‘

i GateNo. 7 , Hoist Amperage Readings

Name Plate Data REULAND

i‘ Horsepower 15

Voltage 440/3 PHASE/60 HZ DESIGN C
' | Current 19.00 1760 RPM
Type A000
‘Frame 284U
Amperage Loaded - Unloaded
- Opening Closing Opening  Closing |
; Starting 11.5 86.0 102.0 80.0
> [Phase A 118 6.7 12.2 6.1
g Phase B 11.6 6.1 11.4 6.2
® Phase C 9.2 6.3 115 6.1

MOTOR BEARINGS GONE




HDR Engineering, inc.

inspection Team K & N Date 10/10/00
Corp of Engineers - Walla Walla Weather DAMP Sheet 1 0OF 1
Little Goose Dam
Gate No; 8 Hoist Amperage Readings
Name Plate Data REULAND
Horsepower 15
Voltage‘ - 440/3 PHASE/60 HZ DESIGN C-
Current 19.00 1760 RPM
Type A0Q0
Frame 284U
Amperage . Loaded Unloaded
Opening __Closing Openi@ Closing
Starting 95.2 84.0 84.0 74.0
o |Phase A 11.8 5.8 12.2 6.4
g Phase B ~10.8 5.5 12.0 6.3
x Phase C 11.0 5.7 11.8 ' 6.3




Little
Goose
Dam

10/16/00|

Gate 1
Top horizontal girder looking toward
right frame, typical.

Little Gate 1
Goose Downstream surface of skin plate.
Dam Light corrosion, typical.

10/16/00

12




Little
Goose
Dam

10/16/00
13

Gate 1

Skin plate at center of gate, 5’ above
top horizontal girder. Apparent
previous weld and grind repair.

Little Gate 1
Goose Top horizontal girder, downstream
Dam flange at connection to left top radial

10/16/00
1-4

strut. Light corrosion.
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i
[

Little Gate 1
Goose | Outside of left trunnion and trunnion o i

Dam yoke, typical. .
10/16/00

—— e

: Little Gate 1
'Goose - | Inside of left trunnion and yoke,
Dam typical.

10/16/00




! H i Y-

. Little Gate 1
Goose Side seal, typical. Light to moderate
Dam corrosion on skin plate, side seal
angle, nuts and bolts.
10/16/00
1-9.

Little
Goose
Dam

10/16/00
1-10

i

Side seal, typical. Light to moderate
corrosion on skin plate, side seal
angle, nuts and bolts.




i

i

|

" Little Gate 1
‘ 3

| H

| ! 10/16/00

i Goose | Middle horizontal girder looking
. Dam toward right frame, typical.

P T

Little
Goose
Dam

10/16/00

1-12

Gate 1
Closure plate inside left trunnion.

Light corrosion.




, Little Gate 1
Goose Comner leak at bottom left side of

Dam gate. :

10/16/00
1-13

Little Gate 1

Goose Bottom seal closure plate looking
Dam upstream. Standing water between
closure plate, purlin webs and
10/16/00 .skinplate. Typical.

114




Little Gate 1
Goose | Bottom horiz. girder. Standing
1 Dam water, no drainage between muitiple

: : stiffeners, typical.
10/16/00 Y

1-15

Little Gate 1
Goose | Bottom horiz. girder. Standing
Dam water, no drainage between multiple -

' - stiffeners, typical.
“i 10/16/00 ” .




Little
Goose
Dam
10/16/00

117

YT

Gate 1

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.

Little Gate 1

Goose | Bottom seal keeper plate and

Dam embedded bottom seal plate, typical.
10/16/00

1-18




Little
Goose
Dam

10/16/00
119

Gate 1

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate. Typical.

Little Gate 1

Goose Bottom of bottom horizontal girder
Dam at stiffeners for bottom left radial
strut. Light to moderate corrosion
due to horiz. girder drain hole above.

10/16/00
1-20




Little | Gatet
Goose Left trunnion block. Light cracking

Dam in concrete.
10/16/00
1-21 o

Little
Goose | Gate face, typical.
Dam :

10/16/00
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Little
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Dam

11/21/00
1-24




Little
Goose
Dam
10/20/00

(125

Little
Goose
Dam

Gate 1
Typical condition of skin plate.
Scattered pitting.

Gate 1
Top of hoist connection. Note:
Good condition of stainless steel U-
bolts and socket blocks.

10/20/00

TTERANRA
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Top of hoist connection. Note:

Goose
Dam
10/20/00
1-27

Gate 1

Skin plate pitting, typical.

Goose

10/20/00




Little

KRR S S E TV S S R TR A T R
Gate 1
Bottom of right side of gate at 3’
open. Note: Heavy falling water due
to stop log leakage precludes
inspection of hoist connections.

Gate 1 :
Bottom of left side of gate at 3* open.
Note: Heavy falling water due to
stop log leakage precludes inspection

Goose
Dam
10/20/00
1-29
?A
"Little
Goose
Dam
10/20/00{ of hoist connections.»
1-30




“Litle | Gate2

Goose Right frame, typical. §
Dam ]
10/17/00 %
2-1 §

Little Gate 2

Goose Top of top horizontal girder looking
Dam towards right frame, typical.
10/17/00

2-2




ST e s e

Gate 2

t]

ide of left trunnion and yoke.

ical

Outs

typ

Little

Goose
Dam

10/17/00

T T T S AR A T BB v A

Gate 2

Right trunnion and trunnion block,

typical.

Little

Goose

Dam

10/17/00




Little
Goose
Dam

10/17/00
2-5

10/17/00
2-6

Gate 2

Bottom horizontal girder, left end.
Standing water, no drainage between _ ' !
multiple stiffeners, typical. ' ;

Side seal leak, right end of bottom
horizontal girder. -




Gate 2

Right frame, typical.

Little

Goose

Dam

10/17/00

Gate 2

3
s
Sa

Brace H, left frame. Light corrosion

on web.

10/17/00

2




Little
Goose
Dam

.10/17/00
2-9

o

Little
Goose
Dam

10/17/00

2-10

Gate 2
Leak at center construction joint in
spillway monolith.

Gate 2
Left frame between brace J and K.

Debris at upstream end of bottom
radial strut.

T ST L

i




Little Gate 2

Goose | Bottom horizontal girder, left end.

Dam Standing water, no drainage between
multiple stiffeners, typical.

10/17/00
2-11

: Goose Bottom horizontal girder, Right end.
Dam Standing water, no drainage between
: multiple stiffeners, typical.

10/17/00
2-12




Litle | Gate2 - o
- Goose Left frame, typical.

Dam

10/17/00

2-13

! : (O AP BN TR B |

Gate 2

Leak, bottom left corner of gate.
Bottom seal closure plate. Standing
water between closure plate, purlin
webs and skinplate. Typical.

Little
Goose
Dam

10/17/00
2-14




Little

" Goose Leak at center construction joint in
: Dam spillway monolith.
© 10/17/00
. ii~ 2-15 e em e e e L e < e e e

Gate 2

o

Little o Gate 2

Goose Bottom seal keeper plate, light

Dam corrosion. Embedded bottom seal
late, typical.

1n7i00| P4 P

2-16




“Little Gate 2
Goose Inside closure plate at right trunnion.
Dam Light corrosion and staining from

drain hole above.
10/17/00

2-17

Little Gate 2
Goose Side seal leak, right side of gate.
Dam

10/17/00
2-18



Gate2

Right trunnion block, typical.

Little

Goose
Dam

10/17/00

Gate 2

Extraneous holes, top plate at

purlins.

— s -

Little

Goose

Dam

10/17/00




Bottom seal keeper plate, typical.

Gate 2

Little
Goose
Dam
10/20/00

[ SV

2-21

l.

1ca

&

il

Bottom seal

10/20/00
2

Little
Goose
Dam

2-2




Little Gate 2
Goose | Right hoist connection and zinc
Dam anodes. Light corrosion on lifting

lugs.
10/20/00

2-23

Litle | Gate2 |
Goose Zinc anodes, good condition.
Dam

10/20/00




Little Gate 2
Goose Bottom of hoist connection. Light

Dam corrosion on plates.

10/20/00

2-25
Litte | Gatez
Goose Unidentified metal clamp near hoist
Dam connection.
10/20/00 -

2-26
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s
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i
}

| Litle | Gate2 - g
i Goose | Bottom seal closure plate looking .
| Dam upstream. Standing water between :
! closure plate, purlin webs and
' ] 10/20/00 | gskinplate. Typical. :
; } 2-27
i

e et e s ot et A S et S bt b et ot St i ot St e o o e

Gate 2 E

Little

Goose Skin plate pitting, typical. : i
Dam :‘: {
. 10/20/00 | z !
: 228 (o
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Little Gate 2
Goose Skin plate pitting, typical.
Dam

10/20/00
2-29

Little Gate 2
Goose .| Skin plate pitting, typical.
Dam

10/20/00
2-30




Little
Goose
Dam

10/20/00

2-31

Gate 2

Skin plate condition, typical.

Little
Goose
Dam

10/20/00

2-32

Gate 2
Top of hoist connection.

LIV U SR —— .




Little
Goose
Dam

10/20/00

2-33

Little
Goose
Dam

10/20/00

2-34

Gate 2

Delaminates vinyl, right side of wear
plate, just below skin plate transition
from 3/8” to 1/2”.

Gy T
Skin plate pitting adjacent to wear
plate, typical.



Little Gate 3
Goose Left side of gate. Light corrosion on
Dam members.

10/12/00
3-1

et e e ot o i e e A oot e et ot e e e et S e i o Lot L e e

Goose | Left frame, middle radial strut,
Dam typical.




ical.

typ

]

Left frame

Goose

Dam

10/12/00

Gate 3

ht corrosion

18

Left frame, Brace A. L
on upstream side.

i
'

Little

Goose

Dam

10/12/00




@

Little | Gate3
Goose Middle horizontal girder bracing.
Dam Light corrosion on braces.
10/12/00
3-5
Little b Gate 3
Goose Middle radial strut, left frame. Light
Dam corrosion on strut. .
10/12/00

3-6
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° L Litle | Gate3

Goose Bottom horiz. girder, left end. P

Dam Standing water, no drainage between :

multiple stiffeners, typical. |

10/12/00

P 3

t )

]:
%
|

o

- Little | Gate3 T
: : Goose Standing water between closure plate, l
Dam purlin webs and skinplate, typical. ;
P Light corrosion around drain hole at
' ; 10/12/00 | ypstream side of bottom radial strut. ;
’ 3-8 {




!

Little
Goose
Dam
10/12/00

3-9

Gate 3

Side seal leak, bottom left corner of
gate. Standing water between closure
plate, purlin webs and skinplate,
typical. .

ot et ne e o S e

Little
Goose
Dam

10/12/00
3-10

Gate 3
Standing water between closure plate,
purlin webs and skinplate, typical.




Little Gate 3
Goose Leak at center construction joint in

j : Dam spillway monolith.
A - 10/12/00
3411

e R UV VU U PP UV U SR W — —

Little Gate 3 _

Goose | Bottom horizontal girder, right end.
Dam Standing water, no drainage between
10/12/00 muitiple stiffeners, typical.

W
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—

N




. Little
Goose
Dam

10/12/00

3-

13

Little
Goose
Dam
10/12/00

3-14

Gate 3

Close-up, bottom horizontal girder.
Standing water, no drainage between
multiple stiffeners, typical.

Gate 3
Bottom side of right frame, typical.
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* Litle | Gate3
Goose Bottom of left side of gate at 3’ open.
Dam Note: Heavy falling water due to ;

stop log leakage precludes inspection
10/19/00 | of hoist connections.

3-17 !

" Little Gate 3 o
Goose Bottom of right side of gate at 3’
Dam open. Note: Heavy falling water due

to stop log leakage precludes ' I
10/19/00 inspection of hoist connections. L
3-18 f';




i
!

Little

Gate3

. Goose | Skin plate condition, typical.
; Dam Minimal pitting.
|

10/19/00

10/19/00
3-20

Gate 3
Hoist connection, right side of gate.




Gate 3 -

Hoist connection, left side of gate.

10/19/00

Little
Goose
Dam
3-21




Little Gate 4
Goose Skin plate purlin, right side of gate
Dam above top horizontal girder. Light

corrosion on purlin flange.
10/12/00

4-1

Little Gate 4 ) .
Goose Top horizontal girder. Light
Dam corrosion, typical.

10/12/00
4-2
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SRR

77 TLile | Gated ‘ o o
. '7 - Goose Downstream side of skin plate, right

: * Dam side of gate above top horizontal

i irder. Possible previous skin plat

R UIEY repair P P

fg‘ 4-3

Little
Goose
Dam

10/12/00

4-4

Bottom horizontal girder, left side.
Standing water, no drainage between
multiple stiffeners, typical. Side seal
leak.

‘- O e




o Little
Goose
Dam

10/12/00
4-5

Little
Goose
Dam

10/12/00
4-6

Gate 4
Right frame, brace K. Light corrosion
on brace.

Gate 4

Downstream side of skin plate, above
middle horizontal girder, right side of
gate. Small circular protrusion in
vertical line on skin plate.

PranScA S84

T TS




¢ Little Gate 4
" Goose Downstream side of skin plate, right
Dam side of gate above bottom horizontal

f ; girder. Possible previous skin plate
j. | 10/12/00 | repair.

4-7

e A o

3 Litle | Gated i
" Goose | Brace], left frame. Small scratches - ;
© Dam on web. - . l
" 10/12/00 |
Eog 4-8




Loy T s . LA T 7 T

«  Little Gate 4 ;
Goose Bottom horizontal girder, right side. }
Dam Standing water, no drainage between |
' multiple stiffeners, typical. Side seal !
10/12/00 | |eak. !
4-9
T Litle | Gated Tt T T T T
. Goose Bottom seal closure plate looking
Dam upstream. Standing water between
‘ closure plate, purlin webs and
g 10/12/00 skinplate. Typical.
4-10




i

! Dam

Bt e S

" Little Gate 4
. Goose | Standing water between closure plate,

purlin webs and skinplate, typical.
Bottom right corner seal leak.

10/12/00

Little Gate 4 ,
Goose Leak at center construction joint in 5

- Dam

10/12/00

spillway monolith.

e et S,



« Little Gate 4
Goose Leak at center construction joint in

Dam spillway monolith.
10/12/00
4-13

Little Gate 4
~Goose | Bottom of bottom horizontal girder,
Dam upstream flange and stiffener.
Moderate corrosion due to horizontal
10/12/00} girder drain hole above.

4-14




- Little

§.'
i i Goose

,! | Dam
1101200
.

k|

| Gated

Bottom of bottom horizontal girder.
Drain hole for upstream side of
bottom horizontal girder. Light to
moderate corrosion on surrounding
members.

> R

Little
4 Goose
! Dam

4-16

10/12/00

Gate 4
Bottom of bottom horizontal girder.

Drain hole for upstream side of
bottom horizontal girder. Light to
moderate corrosion on surrounding
members.



- Litle | Gate4 i
Goose | Bottom of bottom horizontal girder, k
: Dam light corrosion on girder, stiffeners {
I and purlins. i
; 10/12/00 !
! I«

4-17

.; Little | Gate4 b
Goose Bottom horizontal girder, left side. E,
L Dam Standing water, no drainage between i
: multiple stiffeners, typical. Side seal h
f 10/12/00| jeak. , !
i 4-18 '
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Little | Gated

Little Gate 4
. Goose Side seal leak, left side of gate.
Dam '

10/12/00 - ' l"

421 | ‘ '

Goose Side seal plates, nuts and bolts,
Dam typical.

10/12/00
4-22




Little
Goose
Dam

10/12/00
4-23

AGaté 4

Downstream side of skin plate.
Evidence of previous repairs.

Little
Goose
Dam
10/19/00

4-24

Gate 4

Top horizontal girder, left side. 2" to
3” deformation upward in girder
web.




Gate 4

Waterblasting and skin plate
condition, minimal pitting,

1.

ica

typ

Little

Goose
Dam

10/19/00
4-25

Bottom left corner of gate, typical.

Goose
Dam

10/19/00
4-26




Bottom seal keeper plate, typical.

Goose

10/19/00

ion. Moderate

lifting lugs, and plates.

Right hoist connect

COITOSION On

Goose
Dam

10/19/00




i

!

L{ttle
Goose

Dam

10/19/00
4-29

Little
Goose
Dam

10/19/00
4-30

Gate 4 S - ST
Right hoist connection. Moderate
corrosion on lifting lugs, and plates.

Gate 4

Bottom seal and bottom upstream
side of skin plate. Moderate
corrosion at bottom edge of skin
plate.




Little | Gate4
Goose Bottom seal, typical.
Dam

10/19/00

.{;
w2
—

|
i
i
{
i
i
i
i
i
|
i
;
{
|

Goose Skin plate condition, minimal pitting,
Dam typical.

5' 10/19/00

Gate 4 i

§

|

|

4-32 l
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Side seal angles, wear plate and side

Skin plate pitting, where present
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Little
Goose
Dam

10/19/00

Cate 4

Side seal angles, side seal, and side
seal, typical




oo
I
° ’ Little Gate 5 ‘ *
Goose Downstream side of skin plate, left . |
Dam side of gate, above top horiz. girder. :
] S Peeling pain, light corrosion.
i 10/11/00 Appears to be possible paint blister :
: 5.1 due to upstream skin plate welding. : ' :
g :
[
i
!

Little ‘Gate 5
Goose Downstream side of skin plate, left : )

Dam | side of gate, above top horiz. girder. ’
Peeling pain, light corrosion.
10/11/00 Appears to be possible paint blister ‘ '
] 5.2 due to upstream skin plate welding. : ;




Little Gate 5
Goose Top horizontal girder, left side of .
Dam gate. Light corrosion on girder web,

i purlins, braces. ’

o 10/11/00

1
i
{
'

-ff Little Gate 5
Goose Left frame, Brace D. light corrosion
Dam and brace. '

10/11/00

e e e o A A S

5-4




Appears to be possible paint blister

Litfle | Gates /
Goose Middle horizontal girder, left end. . '
Dam Light corrosion on girder, braces and
skin plate.
10/11/00 .
5-5 .

T 'Little Gate 5 T o T T
Goose Downstream side of skin plate, left
Dam side of gate, above middle horiz.

irder. Peeling pain, light corrosion. i
1/11/00| & g parh, 18 |

5-6

due to upstream skin plate welding.




. } Litle | GateS |
Goose Bottom horizontal girder, left end.
Dam Standing water, no drainage between
E multiple stiffeners, typical.
B 10/11/00
Gate 5 T
Goose Let frame, Brace J. Light corrosion :
Dam on bottom radial strut and brace.
10/11/00
& 5-8 i




Litle | Gate5

; Goose Leak at center construction joint in
Dam spillway monolith.
] 10/11/00
5-9
. 1 ! 1 1
: Little
o Goose Bottom left corner of gate, bottom
b Dam seal leak. Bottom seal closure plate. ’
: Standing water between closure plate, !
e 10/11/00 purlin webs and skinplate, typical. |
S 5-10




AR

: Little
; Goose
: Dam

| 10/11/00
511

Gate 5

Bottom seal closure plate. Standing
water between closure plate, purlin
webs and skinplate, typical.

Little

Goose

- Dam

10/11/00

5-12

Gate 5
Left frame, typical.
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ight cracking

Left trunnion block. L

Gate 5
in concrete.

|
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Gate face, typical.
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! Little
'] .~ Goose
I " Dam

10/11/00

©5-15

Gate 5

Top of right trunnion. Standing
water due to inadequate drainage in
top radial strut web. :

Little
" Goose
. Dam

10/18/00

Gate 5
Top of right hoist connection. Light
corrosion on lifting lugs and plates.

T~
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e ‘ Little
Goose : .
Dam ‘ . ;’:
"' 10/11/00 |
'5.17
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Litle | Gate5
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Goose
Dam
10/11/00
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" Little
- Goose
; Dam
| 10/11/00

i
) 5-19

Little
Goose
Dam

10/11/00
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- Little Gate 5
Goose Bottom seal keeper plate, typical.
Dam
10/18/00

5-21

O Little
Goose Waterblasting and typical skin plate
Dam condition. Minimal pitting on skin
late (except for wear plates).
10/18/00| P12t (exeeP plates)
5-22 .
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| Litle | Gates
: Goose Heavy pitting on wear plate, typical.

- : i
: |
: |

i

!

' 10/18/00

s
A
x
v
/

. 10/18/00

" 5-24
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Little
Goose

- Dam

10/18/00
5-25

Gate 5
Heavy pitting on wear plate, typical.
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) [ [ P

. . Litle | Gate6
’ Goose Left frame, Brace B. Light corrosion
Dam on brace (see photo 6-2). )

f 10/11/00

V
i
H
i
H
i
H
'
{
i
5
H

Little Gate 6
Goose Left frame, Brace B. Light corrosion .
Dam - | onbrace.

10/11/00 ' '

[
I o S IO _ S




Gate 6 :
Goose Downstream side of skin plate, left
side of gate, above middle horizontal
girder. Apparent skin plate repair.

v}
8
3

10/11/00
6-3

e e

Little
Goose Left frame, brace D. Light corrosion.
Dam

10/11/00
6-4
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Little
Goose
Dam

' 10/11/00
| 6

b B LI I pe——

Little
Goose
Dam

10/11/00
6-6

Gate 6

Downstream side of skin plate, left
side of gate, above middle horizontal
girder. Discolorization due to
apparent repainting and possible skin
plate repair.

_a;te 6
Left frame, middle radial strut. Light
pitting on outside flange.




Little
Goose
Dam

10/11/00

Downstream side of skin plate,
apparent skin plate repair grinding.

; Goose
b Dam

10/11/00

Gate 6

braces, typical.

Light corrosion and debris coating on




. | Little | Gates IE
' Goose Gate face and spillway, typical. Leak :

~ Dam at center construction joint in spillway (

; monolith. : . , | !f

! 10/11/00 v ‘ : |

i 6-9 ]

5 Little '
i Goose Bottom horizontal girder. Standing X
; Dam water; no drainage between multiple : %
S stiffeners, typical. Horizontal girder :
10/11/00 | ¢4 skin plate stiffeners, standing z
L 6-10 water, debris and no drainage. d




DT Little
Goose
Dam
L 10/11/00

6-11

Gate 6
Bottom horizontal girder. Standing
water, no drainage between multiple
stiffeners, typical. Horizontal girder
to skin plate stiffeners, standing
water, debris and no drainage.

Little Gate 6

.Goose | Bottom horizontal girder. Evidence

Dam of standing water on girder web and ' l
‘ flange. '

10/11/00

6-12




f
|
|

Little
Goose
Dam

10/11/00
6-13

Gate 6 .

Bottom seal keeper plate, typical.
Bottom seal closure plate, standing
water between closure plate, purlin
webs and skinplate, typical.

Little

Gate 6

Goose Leak at center construction joint in

Dam

10/11/00

6-14

spillway monolith.




Little
“ Goose
Dam

‘ 10/1 1/00/

' 6-15

PR

Gate 6
Bottom seal closure plate, standing
water between closure plate, purlin
webs and skinplate, typical.

Little Gate 6

Goose Bottom of bottom horizontal girder
Dam at radial strut connection and girder
10/11/00 drain hole. Light corrosion on girder

6-16

web and stiffeners.




Little
Goose
Dam

10/11/00
617

Little
Goose
Dam

10/11/00
6-18

Gate 6
Bottom of bottom horizontal girder

at radial strut connection and girder
drain hole. Light corrosion on girder
web and stiffeners.

Gate 6

Leak at center construction joint in
spillway monolith. Light corrosion
on bottom seal keeper plate.

e e an e e St e it o

=z



Little
Goose
Dam

10/11/00
619

Gate 6 ,
Bottom of bottom horizontal girder
at radial strut connection and girder
drain hole. Light corrosion on girder

web and stiffeners.

FRPS 5 -

Little
“ Goose
Dam

10/11/00
6-20

£ oo e oo b e 2 e =

B

oo

Gate 6

Bottom seal closure plate, standing
water between closure plate, purlin
webs and skinplate, typical.



Little
Goose
Dam

10/11/00

6-21

Little
Goose
Dam

10/11/00

Gate 6

Side seal leak, bottom left side of
gate. Light corrosion on purlin,
horizontal girder and girder
stiffeners.

Gate 6 ,

Side seal leak, bottom right side of
gate. Light corrosion on purlin,
horizontal girder and girder
stiffeners. :




Little
- Goose
, Dam

i

Gate 6

Bottom horizontal girder. Standing -
water, no drainage between multiple

stiffeners, typical. Horizontal girder

10711700 6 skin plate stiffeners, standing

'6-23

water, debris and no drainage.

IR
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6-24

Little
Goose
Dam

10/11/00

Gate 6
Bottom horizontal girder. Standing
water, no drainage between multiple
stiffeners, typical. Horizontal girder
to skin plate stiffeners, standing
water, debris and no drainage.




Little | Gate6

Goose Bottom seal keeper plate, typical.

Dam

10/18/00

6-25 » i

)

[ H [ R A R A )

Little Gate 6
Goose | Bottom seal keeper plate, typical.
Dam

10/18/00
6-26
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. Little
Goose
Dam

Gate 6

Left hoist connection and anodes.
Light to moderate corrosion on
lifting lugs and plates. Note: Extra

- 10/18/00 anode under hoist connection not

6-27

found on other gates.

“Little

Goose
~Dam

i 10/18/00
6-28

i e e

Gate 6 ,

Hoist connection anodes, typical.
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Little
Goose
Dam

- 10/18/00
6-29

Gate6

Close-up hoist connection. Light to
moderate corrosion on lifting lugs
and plates.

1'5
3
N3
i

LR I TN W S | ' '

Gate 6 : _
Close-up, embedded bottom seal in

spillway.




6-31

Little
Goose
Dam

10/18/00

Gate6

o % Wr .
A

Right hoist connection. Light to
moderate corrosion on lifting lugs and
plates.

“Little
Goose
Dam

10/18/00
6-3

Right hoist connection. Light to
moderate corrosion on lifting lugs and
plates. Note: Generally good
condition of anodes.




Gate 6

ious anode bracket.

Apparent prev

Little
Goose
D

m

a

10/18/00

6

33

Gate 6

.Skin plate pitting, typical.

Little
Goose
Dam

10/18/00
6-34
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10/18/00
' 6-35

Goose
Dam
10/18/00

Little




Little
Goose
Dam

10/18/00
6-37

Gafe 6 N
Left wear plate. Delaminated vinyl
coating.

e

Little
Goose
Dam

6-38

10/18/00

Gate 6
Left wear plate. Delaminated vinyl
coating.

B e

e



Litle | Gate6 - i

ST

) ] Goose | Upstream side of side seal, typical.
' Dam
L T 10n8000 |
1; 6-39 L L _,5
i . B - 3 ‘
Little Gate 6 . !
Goose Light pitting along skin plate weld, i
Dam typical. b
;' 10/18/00 |
Bl :
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ight end.

T

1.

brace F. Loose moderate
brace.

£

ht frame,
corrosion on

<
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£
53
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Bottom horizontal girder,
multiple stiffeners, typica

Gate 7

'

Gate 7
Ri

Little
Goose
Dam
10/11/00

i

Little
Goose
Dam
10/11/00
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10n

1.

1Ca

tal girder, typ

]

Brace A. Light corros
radial strut and horizontal

1Zon

Gate 7
Left frame
on brace
girder.

)
E

Gate 7
Middle hor

Goose
Dam
10/11/00

Little

Little
Goose
Dam
10/11/00




Little Gate 7 ‘ '
Goose Right frame, Brace L. Small
Dam deformation in brace flange.
10/11/00
7-5
o thittle Gate 7 - N T
Goose Bottom horizontal girder, right end.
Dam Standing water on girder web due to
inadequate drainage and side seal
10/11/00 | 1ea).
7-6




Gate7

ical.

typ

Skin plate purlins,

Little
. Goose

10/11/00

Gate 7

Bottom right corner of gate, side seal

leak.

Goose

Dam

!

10/11/00

7-8




' Little Gate 7
Goose Bottom seal closure plate looking
Dam upstream. Standing water between
, closure plate, purlin webs and
: 10/11/00 | skinplate. Typical.

7-9

i
'

B e vy v e T S

Gate 7
Bottom of bottom horizontal girder,

typical.




Goose
Dam

| 10/11/00
7-11

Little

Gate 7
Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate, typical.

Gate 7 !
Bottom horizontal girder, left end. i
Standing water, no drainage between » ; ’
multiple stiffeners, typical. I
|
1




Little
Goose
Dam

10/17/00
7-13

Gate 7

Bottom seal closure plate. Standing
water between closure plate, purlin
webs and skinplate, typical.

T R I T T R SR AR

“Little
Goose
Dam

10/17/00
7-14

Gate 7

Bottom seal closure plate. Standing
water between closure plate, purlin
webs and skinplate, typical.




: Goose
i Dam

| 1017/00

dﬁte 7
Stop log leakage precluding
inspection of hoist connections from

bottom.

Gate 7
Bottom of gate and bottom seal

keeper plate, typical. Stop log
leakage precluding inspection of

10/ 17/ 00| hoist connections from botton.

7-16




Little Gate 7

Goose Bottom seal keeper plate, typical.

Dam Stop log leakage precluding
inspection of hoist connections from

10/17/00 potiom.

7-17

T

LOTITITIATIIA LIS

Little Gate 7
Goose Skin plate condition, typical.
Dam

10/17/00
7-18
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| 10/17/00
719

Gate7 ‘
Skin plate pitting, typical.

Little
Goose
Dam

- 10/17/00

7-20

Skin plate pitting, typical.




Goose Skin plate pitting, typical.

. | Little Gate 7
Dam

[ 10/17/00
7-21

Y i g H i i

T S B

! Little Gate 7
Goose Skin plate pitting, typical.
Dam

10/17/00
7-22




~ Little
 Goose
Dam

1 10/17/00

Gate 7
Upstream side of side seal, typical.

LR VR Eeus Tan-bSaumt § ans v

" Little

. Goose

" Dam
10/17/00
7-24 -

Gate 7
Wear plate condition, typical.




Little Gate 7
Goose Waterblasting skin plate.
Dam '

10/17/00
/725

AL (56 S ATtk

Little Gate 7
Goose Hoist connection, from above.

Dam

10/17/00

7-26
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4 Little Gate 7
: : Goose | Hoist connection from above. Light
 Dam to moderate corrosion on lifting lugs
] and plates. Stainless steel U-bolts
i 10/17/00 and socket blocks in good condition.

7-27 - e eea aa . e . ;....,..., - SR, aee e pe e -
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- Litle | Gate8
Goose Left frame Brace C. Light corrosion
Dam on brace, typical. '
10/10/00

8-1

] Little Gate 8
i Goose Close-up, left frame Brace D. Light
|

Dam corrosion on brace, typical.
‘ 10/10/00
| 8-2 e




Left frame Brace G. Light corrosion

on brace, typical.
Outside of left frame, typical.

Gate 8

- Caie 8 -

Little
Goose
Dam
10/10/00
Goose
Dam
10/10/00

Little




Little Gate 8.

i
{ Goose Left end, middle horizontal girder.
] Dam Light corrosion on girder, purlins.
! 10/10/00
‘ 8-5
!
i
!
|
& ] Litle | Gate$8 _
i ! Goose Downstream surface of skin plate, left
oo Dam side of gate above middle horizontal
: l girder. Apparent grind marks from
L 10/10/00 | el repair.
L s |




Little

Goose

b Dam

4 10/10/00
3

3 8-7

Downstream surface of skin plate, left
side of gate above middle horizontal
girder. Apparent grind marks from
weld repair.

10/10/00

f.Q

Gate 8

Bottom horizontal girder. Standing
water, no drainage between multiple
stiffeners, typical. Girder flange to
skin plate stiffeners, standing water,
no drainage.
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Little
Goose
Dam

10/10/00
8-9

Little
Goose
Dam

10/10/00
8-10

i
i
3
!
4
:
i

Gate 8
Bottom seal keeper plate, light
corrosion, typical. Leak at center

construction joint in spillway
monolith.

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and
skinplate, typical.

e



Little Gate 8
Goose | Bottom seal closure plate, standing
Dam water between closure plate, purlin
webs and skinplate, typical. Leak at
10/10/00 | center construction joint in spillway
8-11 monolith.

“ Lo

Little ,
Goose | Side seal leak, bottom left side of ;
Dam gate.

. i
10/10/00

817




8-13

Little
Goose
Dam

10/10/00

f

Gate 8 _ :
Outside of right frame, typical.

it i Sk o ———,

Little
Goose
Dam

10/10/00
8-14

Gate 8
Right frame, middle radial strut,
standing water between girder

flanges due to drain above (see photo
8-15).




Loy Little
Goose
Dam

10/10/00

ey

Gate 8
Drain in right pier wall, draining on
gate members.

i e

Little
Goose
Dam

10/10/00

Gate 8
Typical upstream skin plate
condition, heavy concentration of
pitting.

8-16




Little
Goose
Dam

Gate 8

Bottom seal closure plate looking
upstream. Standing water between
closure plate, purlin webs and

10/10/00 skinplate, typical.

8-17
'
Little | Gate8
Goose Bottom seal keeper plate, typical.
Dam '
10/10/00
8-18
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‘Litle | Gates

Goose Embedded bottom seal plate. Note:
Dam heavy flow due to stop log leakage.

10/10/00

Little
Goose
Dam
10/10/00

8-20

Gate 8

Bottom left corner of gate. Bottom
seal closure plate looking upstream.
Standing water between closure
plate, purlin webs and skinplate,
typical.




Gate 8

Little

Skin plate pitting, typical.

Goose

Dam

10/10/00
8-21
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Litde

¢ Goose
Dam
: 10/10/00

| 8-23

Gate 8
Cable wear plate, typical condition.
Light to moderate corrosion, minimal
cable wear.
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operational testing, typical.

Hoist and Mechanica
Hoist and Mechanical
Amperage readings during

Hoist, typical

M-2 -

Little
Goose
Dam
Little
Goose
Dam

|




Little
Goose

Dam

Hoist and Mechanical
Amperage readings during
operational testing, typical.

Little
Goose
Dam

M-4

Hoist and Mechanical
Seized motor brake on Gate 6 during
operational testing.




Little
Goose
Dam

! 1

Little
Goose
Dam

Hoist and Mechanical T o
Seized motor brake on Gate 6 during
operational testing.

Hoist and Mechanical
Hoist, typical.




Little Hoist and Mechanical
Goose Hoist, name plate, typical.
Dam

A

e AT
oM T ml’u :

tES n_%

- e !

- Little - Hoist and Mechanical
. Goose Hoist, typical.

;  Dam




EAR CORPORATION, BELMONT, CAL
FRAME NO. . -SERIAL NO. RATIO
e & 3002 T

Little Hoist and Mechanical
Goose Hoist, name plate, typical.
Dam .

Hoist and Mechanical
Hoist, typical.




Hoist and Mechanical

Hoist, typical.

Little
- Goose
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