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MILL CREEK 

ILL CREEK FLOOD 
CONTROL PROJECT 
RADIAL GATE INSPECTION 
AND TESTING 

INTRODUCTION 

Purpose 
The Corps of Engineers, Walla Walla District, requires a comprehensive evaluation of the radial 
gates at the Mill Creek Flood Control Project. 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, and preparation of a report. 

Scope of Inspection 
The scope of this inspection includes: 

■ Review of design, construction, maintenance and operations information provided by the 
District. 

■ Hands-on visual inspection of accessible upstream and downstream portions of six radial 
gates. 

■ Visual inspection of the hoists and hoist equipment. 
■ Observation and testing (where possible) of gates and hoists while operating. 
■ 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 
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MILL CREEK 

inspection was visual only and only accessible portions of the components were inspected. No 
field or laboratory testing was performed in the course of the inspection. 

PROJECT BACKGROUND 

Project Description 
The Mill Creek Flood Control Project is located three miles east of Walla Walla, Washington on 
Mill Creek, a tributary to the Walla Walla River. The project includes an off-stream earthfill 
storage dam, two concrete-lined outlet channels, a diversion dam, intake canal headworks to Mill 
Creek Lake and division works on Mill Creek with an intake to the Yellow Hawk - Garrison 
Canal. Construction of the project was completed in 1942. 

The diversion dam is a 250-feet-long concrete ogee with a maximum height of 14 feet with the 
crest at Elev. 1261.0. The intake canal headworks is located at the south end of the diversion 
structure. The intake invert is at Elev. 1252.0.0 with four radial gates. The gates are 8-feet-high 
and 18-feet-wide. The intake gates are identified as Gate 1 on the East end and Gate 4 on the 
West end. There is an 8-feet-high by 6-feet-wide radial gate adjacent to Gate 1 that is used as a 
sluice gate. The sluice invert is at Elev. 1247.0. 

The radial gate at the Yellow Hawk - Garrison Canal intake is 6-feet-high and 14-feet-wide and 
was installed in 1971 when the division works were modified. 

The Standard Project Flood (SPF) is 11,300 cfs. The largest historical flood occurred on April 1, 
1931 with an estimated peak discharge of 6,000 cfs. The flood on May 30, 1906 had an estimated 
peak discharge of 5,200 cfs. The project is designed to provide flood control by directing 
floodwaters above 1,400 cfs from Mill Creek to Mill Creek reservoir. From 1941 to 1991, 20 
floods have occurred that would have required flood regulation under the current procedures. 

Gate Design and Construction 
The Corps of Engineers designed the gates and project facilities. The intake canal headworks 
gates and hoists were fabricated by Schmidt Steel Company of Portland, Oregon. Armco supplied 
the radial gate and hoist at the Yellow Hawk - Garrison Canal intake. The Walla Walla District 
provided copies of the engineering drawings and shop drawings for the gates. The gate and hoist 
specifications and calculations were not available. The following information was obtained from 
the documents. 
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8 ft by 18 ft Intake Gates 
The structural steel for the gates is listed in the plans as Federal Specification QQ-S-721a. 
Records of this particular specification could not be found, however, the steel is believed to be 
type A7.  The rivets are listed as Federal Specification QQ-S-721a Class C. The cast steel is 
Federal Specification QQ-S-681a Class I. The 3/8-inch skin plate is supported by eight 15-inch 
horizontal channels. The horizontal channels span between vertical end girders fabricated from 
V2-inch plates. Each end girder is supported by two gate arms made of two 4-inch by 4-inch 
angles. The gate arms are not braced in the vertical plane but have horizontal bracing. 

Each trunnion has a 6-inch diameter steel pin with a bronze bushing. The trunnions rest on a 10- 
inch I-beam spanning between the piers. The trunnion support beams are anchored embedded in 
the piers and anchored with reinforcing rods. 

The intake gates are each raised and lowered manually by a portable power driver. Wire ropes 
(5/8" diameter) on each side of the gate wind on separate drums mounted on a common shaft. 
This shaft is driven by the output shaft of the self-locking worm gear unit with a 30:1 ratio. The 
gates have a maximum discharge capacity of 7,000 cfs. 

8 ft by 6 ft Sluice Gate (North Radial Gate) 
The structural steel for the gates is listed in the plans as Federal Specification QQ-S-721a. 
Records of this particular specification could not be found, however, the steel is believed to be 
type A7. The 3/8-inch skin plate is supported by seven 8-inch channels. The channels span 
between vertical end girders made from 3/8-inch plate. Each end girder is supported by two gate 
arms made of two 4-inch by 4-inch angles. There is no vertical bracing on the gate arms but there 
is horizontal bracing. There is also a 3-inch by 3-inch angle between the trunnions. 

Each trunnion has a 3-1/2 -inch diameter steel pin and a bronze bushing with a high pressure 
lubrication fitting. The trunnions bear directly on the concrete and are connected by embedded 
bolts. 

The gate is raised and lowered manually with a portable engine drive. The maximum discharge 
capacity is 400 cfs. 

6 ft by 14 ft Gate - Yellowhawk / Garrison Division 
The gate is an Armco overflow type with a J-bulb bottom seal and rubber flap side seals. The 
hoist an Armco 4A type with a Limitorque SMB-000 operator. The trunnion pin is cast iron, 2- 
1/2 inches in diameter, embedded in the side walls of the gate structure. The radial struts are 2-1/2 
inch by 2-1/2 inch angles, VA inch thick. The top horizontal channel is 6 inches deep. The lower 
horizontal channels are 9 inches deep. Wire ropes on each side of the gate wind on separate 
drums mounted on a common shaft. 
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Gate Operation 
Diversions to Mill Creek Lake for flood control begin when the Mill Creek flow exceeds 1,400 
cfs at the project office gage (USGS gage No. 14015000). During major flood events, it may be 
necessary to increase the regulation objective to 3,500 cfs. When flows in Mill Creek are less 
than or equal to 400 cfs, the sluice gate at the diversion dam is operated as needed to maintain the 
water level in the forebay between Elev. 1253 and 1256. 

Whenever the Mill Creek flow is 1,400 cfs or greater, the diversion dam intake gates are opened 
as necessary to regulate flow according to rule curves. 

The Yellowhawk headwork gate diverts water from Mill Creek for irrigation. The gate is closed 
during flood operation. 

Gate Maintenance 
The District performs routinely inspects, tests, and lubricates the gates and hoists. Recent 
significant maintenance consists of: 

■ Intake gates and sluice gate - replaced J-bulb seals in 1984. And installed electrical heat trace 
to seals. 

■ The left trunnion pin on Gate 1 of the 8-ft x 18-ft intake gates was re-installed in 1999 after it 
was observed to have displaced beyond it's normal position. 

Inspection Program 

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 of the radial gates was performed on September 
19th, by Samuel M. Planck, P.E., and Tony Barela, of HDR Engineering, Inc. Marvin Brammer 
of HDR Engineering was also present during the inspections. Archie Milam performed 
mechanical observations. Mike Van Stone and Bob Radke (USACE) were present during the 
inspections and provided on site assistance. The weather was clear with temperatures ranging 
from 70 to 80 degrees F. 
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Procedures 
The gates were inspected from the spillway apron and by climbing along the horizontal girders 
and radial struts. Where required, inspection rigging for the downstream inspections was 
anchored to the gate hoist equipment.  Unless noted otherwise, all observations, and notes 
pertaining to the radial gates are identified as right or left looking downstream. Visual 
observations made for excessive sweep and camber of the main struts were recorded only if an 
abnormal condition was observed. 

Measurements of the relative movement of the trunnion hub versus the trunnion yoke were not 
made at the three locations due to the following : 

■ 6-foot by 14-foot (Armco) gate: The trunnion consists of a 1/2-inch thick bushing rotating 
around a 2-1/2 inch diameter pin embedded in the pier. No part of the pin extended beyond 
the bushing, thus measurements for the upstream/downstream and vertical movements could 
not be made. At the time of the inspection, the gate was partially opened and water was 
flowing under the gate. There are no stoplogs or cofferdam for the site in order to dewater 
the gate, thus loaded versus unloaded measurements could not be made. Due to the water 
flowing under the gate, the channel sill was inaccessible as a reference and racking 
measurements could not be made. 

■ 8-foot by 18-foot radial gates: The water was below the spillway crest at this site and there 
was no means to load the gates in order to measure loaded versus unloaded movement of the 
trunnion. Raking measurements were recorded at all of the gates. 

■ 8-foot by 6-foot sluice gate (north radial gate): At the time of the inspection, the gate was 
partially opened and water was flowing under the gate. There are no stoplogs or cofferdam 
for the site in order to dewater the gate, thus loaded versus unloaded measurements could not 
be made. Due to the water flowing under the gate, the channel sill was inaccessible as a 
reference and racking measurements could not be made. 

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. 

5 01/30/01 
10132-009-002 



MILL CREEK 

6 FT. X 14 FT. (ARMCO) RADIAL GATE 
INSPECTION OBSERVATIONS 
The inspection of the gate was performed on September 19th, by Samuel M. Planck, P.E., and 
Tony Barela, of HDR Engineering, Inc. Marvin Brammer of HDR Engineering were present 
during the inspections. Archie Milara performed mechanical observations. The gate was open 
approximately six inches with water flowing beneath the gate during the inspection. 

Photo 7 -   6 ft. X 14 ft. Armco Gate 

10132-009-002 
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For the radial gate inspection observations and the photographs, the member designations 
indicated in Figures 1 and 2 apply. 

strut 4 

Top Horizontal 
Girder 

Skin  Plate 

D/S Plate 

Figure 1   -   6 ft. x 14 ft. gate -Side Frame 

Skin  Plate 

Right Diagonal      Left Diaqonal 
Brace Brace 

Figure 2   -    6 ft. x 14 ft. gate - Plan 
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Member Section Dimensions 
Section dimensions of main structural members are typically measured to verify conformance 
with the design drawings. Since no as-built drawings or design information was available, no 
comparisons to the intended design could be made. The measured member section dimensions 
and the assumed member type are given in the individual component inspection observations 
below. 

Radial Struts and Brace 
The radial struts for the Armco gate consist of four 2-1/2 inch by 2-1/2 inch by VA inch thick 
angles. The angles are braced vertically by a 2 inch by V2 inch bar. At the upstream end the struts 
are connected to the horizontal girders with VA inch thick gusset plates. At the trunnions the struts 
are welded to a Vi plate which serves as both a gusset plate and connection to the trunnion 
bushing. The struts are in good condition with only isolated locations of delaminated paint and 
Ught surface corrosion. The vertical brace is also in good condition with similar spots of light 
corrosion and delaminated paint. 

Photo 2   - Radial strut 
and  diagonal brace 
connection to trunnion 
stiowing light 
corrosion. 
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Horizontal Girders 
Based on the measured dimensions, the top horizontal girder (girder 4) is believed to be a 
C6 X 8.2. Horizontal girders 1, 2 and 3 (bottom 3 girders) are covered with an aluminum cover 
plate riveted to the girders and full section measurements were not able to be obtained. The depth 
of Horizontal Girder 3 was measured at 9 inches. Girders 1 and 2 appeared to be the same depth, 
although measurements could not be made. Horizontal Girder 1 and the top of Horizontal Girder 
2 are in good condition with isolated spots of delaminated paint and Hght corrosion. 

Skin Plate 
The skin plate is comprised of three sections of corrugated, galvanized steel with the corrugated 
ribs running in the vertical direction. The plate is 3/32 inch thick, with a span between 
corrugations of 2-3/4 inches and a section depth of %". The skin plate is in very good condition. 
There a spots of delaminated paint, however, very litde corrosion is visible through the 
galvanizing. 

Photo 3   - Downstream 
surface of sicin plate 
stiowing typical worst 
case delamination. 

10132-009-002 
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Trunnion 
The trannion consists of a 2-1/2 pin contained by a Va inch thick bushing. The bushing is welded 
directly to the Vi inch thick trunnion plate. All components of the trunnion are in good condition 
with only light surface corrosion at isolated locations. 

Rivets and Connections 
The bolted, welded and riveted (skin plate) connections on the gate were in very good condition 
with only isolated spots of light surface corrosion present. 

Hoist and Gate Operation Observations 
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. The gate was operated from the partially open position to the open 
position and appears to be operating smoothly. 

10132-009-002 
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8' X 18' RADIAL GATES GENERAL 
INSPECTION OBSERVATIONS 
The inspection of the gate was performed on September 19th, by Samuel M. Planck, P.E., and 
Tony Barela, of HDR Engineering, Inc. Marvin Brammer of HDR Engineering was present 
during the inspections. Archie Milam performed mechanical observations. The gates were closed 
during the downstream inspection and opened approximately two feet to allow access under the 
gate for the upstream face inspection. The reservoir elevation was approximately two feet below 
the crest of the spillway. The observations below apply generally to gates 1 through 4. 
Observations or deficiencies specific to individual gates begin on page 10. Field inspection 
sheets for the gate are included in Appendix B. 

Photo 4 -   8 ft. X 18 ft. Radial Gate (typ). 

10132-009-002 
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For the radial gate inspection observations and the photographs, the member designations 
indicated in Figures 1 and 2 apply. 

-Trunnion Beam 

Bottom 
Bracing 

Horizontal Girder 

Skin Plate 

Figure 4 -   8 ft. x 18 ft. Radial Gate Side Frame 

Figure 5 -   8 ft. x 18 ft. Radial Gate Top Plan 
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Member Section Dimensions 
Section dimensions of main structural members were measured to verify conformance with the 
design drawings. These members included radial struts, top and bottom bracing, the side plate 
and the horizontal girders. Measured dimensions were recorded on inspection sheets found in 
Appendix B. The data sheets also contain nominal section dimensions from the American 
Institute of Steel Construction (AISC) Manual of Steel Construction, Seventh Edition, 1970. 
Section measurements typically include the depth, d (measured at the edges of the flanges), the 
flange width, bf, and the flange thickness, tf. Web thickness, tw, 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. 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 on the field measurements resulting from difficult access or with the thickness 
of the paint on the members. 

Radial Struts and Braces 
The radial struts for the 8 foot by 18 foot gates consist of back-to-back 4 inch by 4 inch by 3/8 
inch thick angles. The struts are in good condition with only isolated locations of delaminated 
paint and light surface corrosion. The riveted, gusset plate connections are in good condition, as 
are the connections to the trunnion. Top and bottom bracing is also comprised of 4 inch by 4 
inch by 3/8 inch thick angles. The bracing was also in good condition with only isolated 
locations of delaminated paint and light surface corrosion. 

Horizontal Girders 
The horizontal girders are C 15 x 40 channels spanning between the end plates at the side frames. 
The channels are riveted to the skin plate on the upstream flange and riveted the side plates with 
angle connections at the ends. The flanges of the channels are oriented downward, with the 
exception of the bottom channel, which has flanges oriented upward. The girders are in generally 
good condition with little corrosion present. There is evidence of standing water and clogged 
drain holes on the channels due to their radial orientation which can trap water between the web 
and the skin plate. 

On the bottom horizontal girder there is a timber bumper bolted to the bottom side of the web. 
The plans indicate a 3-inch by 6-inch S4S fir bumper, fastened with 5/8-inch carriage bolts. The 
spacing of the carriage boUs is not indicated in the plans. There are holes through the web of the 
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channel at approximately 6-inches on-center, however, there are bolts at only every other hole. 
See photos 5 and 6, below. Note: The 6-inch spacing matches that of the connections to the skin 
plate. Since the spacing of the bolts is not indicated on the plans, it is not known if the holes 
were intended for bolts to fasten the bumper to the channel or if the holes are intended for 
drainage. The holes are not continued through the timber bumper and are consistently clogged 
with debris at the girder web. 

Photo 5- Debris and clogged holes on bottom channel (typ). 

Photo 6- Debris and clogged holes on bottom channel (typ). 

14 01/30/01 
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Rivets and Connections 
All of the connections on the gate were in very good condition. Small amounts of rivet head loss 
due to corrosion were found at isolated locations, however, the rivets were in generally excellent 

condition. 

Photo 7 -   Typical condition of rivets. 

Trunnion 
The trunnions at all of the gates are in generally good condition and appear well lubricated. 
There are isolated spots of light surface corrosion on the trunnion hub or yoke at some of the 
trunnions, however, no section loss is visible. Photo 8, below, shows the typical condition of the 
trunnions. 

15 01/30/01 
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Photo 8 -   Typical condition of trunnion. 

The trunnion beam is a 10 WF 60 with the flanges oriented vertically and no drainage. There is 
evidence of standing water on the web, between the flanges, for this member at all of the gates. 
Light to moderate surface corrosion and cracked and delaminated paint is also evident on the 
member at all of the gates. See photo 9, below. 

^^^^^^£: 

Ptioto 9 -   General condition of trunnion beam, evidence of 
standing water, cracked and delaminated paint. 

10132-009-002 
16 01/30/01 



MILL CREEK 

Skin Plate 
The condition of the skin plate varied on each gate from generally good on the top six feet of the 
gate, to light to moderate corrosion on the bottom two feet. Small patches of paint delamination 
could be found at all heights on all of the gates, however, the majority of the corrosion occurred 
near the bottom of the gate.   Photo 10 shows the general condition of the skin plate. 

Photo 10 -   Typical skin plate condition. 

Photo 11 shows a close-up of the delaminated paint and moderate corrosion typical on the gate 
faces. Photo 12 shows a close-up of moderate corrosion near the bottom seal on Gate 2 (Note: 
good condition of rivets and bolts). 

17 01/30/01 
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Photo 11 -   Delaminated paint and ligtit to moderate corrosion, 
typicai on ali gates. 

Ptioto 12 -   Moderate corrosion on sicin plate at bottom seal. 

10132-009-002 
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Side and Bottom Seals 
The side and bottom seals are in good condition with only light cracking and deterioration 
evident. Due to the water level below the spillway, no determination of leakage was possible. 
There is no evidence of excessive corrosion on the members likely to been caused by side seal 

leaks. 

Photo 13   - Typical 
condition of side seal 
as seen from upstream 
side of gate. 

•f-i^m kr3 ' 
^,0^-4^ 
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Ptioto 14   - Typical 
condition of bottom 
seal as seen from 
upstream side of gate. 
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Timber bumpers are installed at the bottom of the gate on the downstream side.  The timbers are 
bolted to the web of the bottom horizontal girder. At all of the gates, on at least one end, the 
timbers are split or deteriorated.   See photo 15 below, typical. 

Photo 15 -   Splitting of bottom timber at rigtit side (loolcing 
upstream) of Gate 1. 

Electric side seal heaters have been installed on the gates at some time in the past. None of the 
operations personnel present were aware of the presence of the heaters. No determination as to 
the working condition of the heaters was made. See photo 16, below 

Plioto 16   - Apparent 
side seal t)eater, 
typical ail gates. 

10132-009-002 
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Hoist and Gate Operation Observations 
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. All of the gates were raised to approximately two feet open in order to 
check for racking and to allow access to the upstream side. Racking measurements were made at 
the left and right side of the gates, between the bottom comer of the bottom horizontal girder and 
the top of the spillway. There is no apparent racking occurring at any of the gates and all 
measurements were within 1/8-inch from one side to the other. Measurements for each of the 
gates are given in Table 1, below. The 2:1 reduction, lifting pulleys on the top of the gates were 
in good condition with only light corrosion on some of the wheels or linkages. See photo 17 
below. 

Photo 17 -   Hoist reduction pully at top of gate, typical. 

Gate Opening (in) 
Left Right 

1 22 1/8 22 1/8 
2 22 5/8 22 5/8 
3 23 5/8 23 5/8 
4 14 14 1/8 

Tabie 1 -   Raclcing Measurements. 

10132-009-002 
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Individual Gate Observations 
The following observations apply only to the gate indicated. 

Gate 1 
■    The bottom strut along the right frame at the bottom girder connection is moderately corroded 

and deformed. See photo 18. 

Photo 18 - Bottom strut, righit frame at bottom girder connection. 
Bottom strut is deformed and wooden bumper craclced. 

During the operation of Gate 1 heavy vibration and scraping was observed beginning at an 
opening height of approximately one foot. Operation of the gate was discontinued at that 
point. The bottom bracing angles were observed to be vibrating significantly in the out-of- 
plane direction (approximately vertical). 

22 02/13/01 
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The gate is shifted significantly to the right (looking upstream). The left side frame appears 
to be in contact with the pier wall near the upstream end of the bottom radial strut, see photo 
19. This condition is likely the cause of the vibration observed during operation. 

Photo 19   - Left frame in 
contact Witt) pier wait. 

Gate 2 
See general observations. 
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Gate 3 
■ There are two bolts missing between the top girder and the top seal. Some bolts appear to 

have been tack welded while others were not. One bolt was loose enough to turn by hand. 
See photo 20. 

Photo 20 -   Bolt at top girder to top seal. Note broken tack weld. 

■    Right side frame, bottom strut, inside angle. A punched hole in located just above rivet point. 
There is no evidence of additional stress or deformation due to the added hole. See photo 21. 

Photo 21 - Punched hole in bottom strut, right frame. 
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Gate 4 
■ There are five nussing bolts at the top of the gate. The bohs attach the upstream top seal 

bracket to the skin plate and the web of the top horizontal channel. There is no apparent 
distress or evidence of leakage due to the missing bolts. See photo 22 below. 

Photo 22 -   Missing bolt at top seal bracket, typical of five 
locations.   Note: presence of waslier without bolt head. 

25 01/30/01 
10132-009-002 



MILL CREEK 

The entire gate is shifted significantly to the right (looking upstream). The left side frame is 
in contact with the pier wall near the upstream end of the bottom radial strut. Scraping and 
gouging of the concrete pier is evident at the bottom of the pier. See photo 23. 

Photo 23   - Left frame in 
contact witti pier wail. 
Note: smaii steel ruler in 
gap between radial  strut 
brace and concrete pier 
wail. 
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8 FT BY 6 FT SLUICE GATE (NORTH RADIAL 
GATE) INSPECTION OBSERVATIONS 

The inspection of the gate was performed on September 19th, by Samuel M. Planck, P.E., and 
Tony Barela, of HDR Engineering, Inc. Marvin Brammer of HDR Engineering was also present 
during the inspections. Archie Milam performed mechanical observations. The gate was open 
with water flowing through the sluice during the downstream inspection. Field inspection sheets 
for the gate are included in Appendix B. 

Photo 24 -   8 ft by 6 ft sluice gate (Nortti Radial Gate) 

27 01/30/01 
10132-009-002 



MILL CREEK 

For the radial gate inspection observations and the photographs, the member designations 
indicated in Figures 5 and 6 apply. 

Top Bracing 

Top Strut 

Bottom 
Bracing 

Sl<in  Plate 

Horizontal Girder 

Figure 5 -   8 ft by 6 ft sluice gate side frame. 

Figure 6 -   8 ft by 6 ft sluice gate top plan. 
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Member Section Dimensions 
Section dimensions of main structural members were measured to verify conformance with the 
design drawings. These members included radial struts, top and bottom bracing, the side plate 
and the horizontal girders. Measured dimensions were recorded on inspection sheets found in 
Appendix B. The data sheets also contain nominal section dimensions from the American 
Institute of Steel Construction (AISC) Manual of Steel Construction, Seventh Edition, 1970. 
Section measurements typically include the depth, d (measured at the edges of the flanges), the 
flange width, bf, and the flange thickness, tf. Web thickness, tw, 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. 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 on the field measurements resulting from difficult access or with the thickness 
of the paint on the members 

Radial Struts and Braces 
The radial struts are constructed of two 4 inch by 4 inch by 3/8 inch angles welded back to back. 
All braces are 3 inch by 3 inch by 3/8 inch angles. The struts and braces have solid rivet 
connections to all members. Struts and braces are in good condition with patches of light rust. 

Horizontal Girders 
The seven horizontal girders are C8xll.5 channels. The channels are in good condition with 
patches of light rust. The girders are welded to the gate face and connected to side plates by an 
angle that is riveted to the girder and the side plate. The bottom girder has evidence of standing 
water with light to moderate rust. 

Rivets and Connections 
Riveted connections are in good condition with isolated spots of light corrosion. The gusset plate 
connecting the top left strut and top bracing to the top girder is deformed approximately 1/4-inch. 
See photo 25. It is unclear if this was caused by stress in the plate or something being dropped 
from above. The bolt holes at the connection of the top girder and the top seal have been flame 
cut to a slotted hole. This is typical across the top seal. See photo 26. 
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Photo 25 - Gusset plate at top strut connection to top girder. 

Ptioto 26 - Top girder connection to top seal, flame cut slotted 
bolt tioies. 
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Trunnion 
The trannion consists of a 3-1/2 inch pin contained by a 1-1/2 inch thick bushing. All 
components of the trunnion are in good condition with only light surface corrosion at isolated 
locations. See photo 27. 

Photo 27 - Left trunnion connection. 

Skin Plate 
The upstream portion of the skin plate was not accessible for inspection. The downstream skin 
plate is in good condition with light rust from drainage around drain holes. 

Side, Top and Bottom Seals 
The side seals were not accessible due to the design of the gate and the location of the side plates. 
The bottom seals were also not accessible due to the necessity for the gate to remain open during 
the inspection and the depth of and running water beneath it. The top seals are in generally good 
condition. 

Electric side seal heaters have been installed on the gate at some time in the past. There is no 
indication of the heaters on the provided as-built plans. No determination as to the working 
condition of the heaters was made. See photo 28. 

10132-009-002 
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Photo 28 - Seal heater installed on gate. 
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RECOMMENDATIONS 

6 ft. X 14 ft. (Armco) Radial Gate: 
■ The gate should be waterblasted clean and repainted within 5 years. The downstream plate 

should be removed in order to paint the enclosed horizontal girders and the skin plate. 

8' X 18' Radial Gates: 
Recommended at next dewatering 
■ Gates 1 and 4 should be re-centered so as not to be dragging on the pier walls. 

Recommended in next 5 years 
■ Drainage holes should be provided for the horizontal girders which are rotated to cause 

ponding against the skin plate. The drain holes should be 1-inch in diameter and spaced at 
approximately 24-inches along the girders. The edge of hole should be located approximately 
1/2-inch from the girder flange. The holes should be drilled, not flame cut (the use of a mag- 
drill is recommended). If flame cut holes are the only available option, the edges of the holes 
should be reamed smooth. 

■ At the bottom horizontal girder, the existing holes through the web (without bolts to the 
bumper) should be continued through the bumper to provide drainage. Note: A 24-inch 
spacing of the drain holes would only require that every other non-bolted hole was continued 
through the bumper. 

■ Drainage holes should be provided in the web of the trunnion at the upstream side (low side). 
The drain holes should be 1-inch in diameter and spaced at approximately 24-inches along the 
beam. The holes should be drilled, not flame cut. If flame cut holes is the only available 
option, the edges of the holes should be reamed smooth. 

■ The exposed metal edges of the new drain holes should be spot painted. 

■ Spot waterblast cleaning and painting should be performed at locations of light to moderate 
corrosion. 

■ The upstream side of the skin plate should be waterblast cleaned and repainted. A moisture 
cured urethane is recommended. 
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8 ft by 6 ft Sluice Gate (North Radial Gate): 
■    The gate is in generally good condition but should continue to be monitored for changes in 

condition. It is recommended that the gate be re-inspected in 10 years. 
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REFERENCES 

1.   Water Control Manual, Mill Creek Lake, U.S. Array Engineer District, Walla Walla, July 
1991. 
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Armco 6'xl4' Gate 
Project overview 
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1-2 

Armco 6'xl4' Gate 
Typical. Top left comer of gate at 
corrugated skin plate and side seal. 
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1-3 

Armco 6'xl4' Gate 
Typical. Top right corner of gate at 
corrugated skin plate and side seal. 
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Armco 6'xl4' Gate 
Typical. Middle radial strut 
connection to horizontal girder, right 
upstream side of gate. 
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Armco 6'xl4' Gate 
Corrugated skin plate above strut 3. 
Delaminated paint on skin plate. 
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Armco 6'xl4' Gate 
Right trunnion. Light surface 
corrosion on diagonal brace and 
trunnion bushing. 
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Armco 6'xl4' Gate 
Close-up skin plate at top horizontal 
girder. 
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Armco 6'xl4' Gate 
Close-up right trunnion. 
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Armco 6'xU' Gate 
Close-up right trunnion. 
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Armco 6'xl4' Gate 
Bottom upstream end Strut 1, right 
side of gate. Light corrosion on 
gusset plate and bolts. 
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Armco 6'xU' Gate 
Bottom upstream end Strut 1, left 
side of gate. Light corrosion on 
gusset plate and bolts. 
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Armco 6'xl4' Gate 
Typical condition of bolted 
connections. 
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1-13 

Armco 6'xl4' Gate 
Left trunnion. Note: lubrication hole 
on upstream side of bushing. 
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Armco 6'xl4' Gate 
Left trunnion. Note: lubrication hole 
on upstream side of bushing. 
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Armco 6'xl4' Gate 
Left trunnion looking downstream. 
Light corrosion on embedded 
trunnion assembly. 
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Armco 6'xl4' Gate 
Left trunnion looking downstream. 
Light corrosion on embedded 
trunnion assembly. 
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Armco 6'xl4' Gate 
Typical. Right side frame. 
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Armco 6'xl4' Gate 
Typical. Left side frame. 
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Armco 6'xl4' Gate 
Right side seal from upstream. 
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Armco 6'xl4' Gate 
Typical. Right side frame. 
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Armco 6'xl4' Gate 
Left side, hoist torque tube, support 
bearing and take-up drum. Light 
corrosion on drum. 
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Armco 6'xl4' Gate 
Hoist motor and right side of torque 
tube. Light corrosion on take-up 
drum. 
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Gatel-8'xl8' 
Left trunnion and trunnion beam. 
Isolated, light surface corrosion, 
debris between flanges of trunnion 
beam. 
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Gate 1 - 8'xl8' 
Left hoist reduction pulley. Note: 
missing paint on pulley at previous 
location of hoist connection. 
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Gate 1 - 8'xl8' 
Right trunnion and trunnion beam. 
Isolated, light surface corrosion, 
debris between flanges of trunnion 
beam. 
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Gate 1 - 8'xl8' 
Side seal heater at left, upstream 
comer of gate. 
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Gate 1 - 8'xl8' 
Top of top horizontal girder and right 
hoist reduction pulley. Note: missing 
paint on pulley at previous location of 
hoist connection 
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Gate 1 - 8'xl8' 
Typical. Top cross bracing. 
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Gate 1 - 8'xl8' 
Typical. Bottom timber bumpers, 
spillway and bottom horizontal girder, 
looking upstream. 
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Gate 1 - 8'xl8' 
Inside of bottom horizontal girder 
looking toward right frame. Debris 
and evidence of standing water on 
girder web and skin plate. 
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Gate 1 - 8'xl8' 
Bottom horizontal girder, looking 
upstream. Debris and clogged drain 
holes. 

:^Xdn«!ei&i»j 

Mill 
Creek 
Dam 

9/19/00 

1-10 

Gate 1 - 8'xl8' 
Gate overview. 
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Gatel-8'xl8' 
Right trunnion. Light surface 
corrosion on trunnion pin. 
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Gate 1 - 8'xl8' 
Bottom right comer of gate. Light to 
moderate corrosion and deformations 
on bottom strut. Splintered timber 
bottom seal bumper. 



Mill 
Creek 
Dam 

9/19/00 

1-13 

Gatel-8'xl8' 
Right side frame and gate face, 
typical. 
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Gate 1 - 8'xl8' 
Left side frame, bottom strut, in 
contact with pier wall. 
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Gate 1 - 8'xl8' 
Gate face, typical. 
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Gatel-8'xl8' 
Gate face, typical. 
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Gate 1 - 8'xl8' 
Side seal, typical. 
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Gatel-8'xl8' 
Bottom seal and keeper bar, typical. 
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Gate2-8'xl8' 
Gate overview. 
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Gate 2 - 8'xl8' 
Paint peeling, delamination and light 
corrosion on cross bracing, typical. 



Gate 2 - 8'xl8' 
Bottom left side of gate at timber 
bumper. Splitting at end of bumper. 
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Gate2-8'xl8' 
Close-up, bottom left side of gate at 
timber bumper. Splitting at end of 
bumper, light to moderate corrosion 
on bottom strut. 
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Gate 2 - 8'xl8' 
Top web of bottom horizontal girder. 
Debris and clogged drain holes, 
typical. 

Gate2-8'xl8' 
Bottom of right trunnion and trunnion 
beam. Note: lubrication fitting on 
trunnion pin and lubrication between 
trunnion and yoke. 
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Gate2-8'xl8' 
Bottom of left trunnion and trunnion 
beam. Note: lubrication fitting on 
trunnion pin and lubrication between 
trunnion and yoke. 
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Gate2-8'xl8' 
Looking upstream at skinplate and 
keeper bar for top seal. Note: 
inconsistencies in keeper bar bolts. 
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Gate 2 - 8'xl8' 
Right hoist reduction pulley and side 
seal heater box., typical. 

Mill 
Creek 
Dam 

9/19/00 

2-10 

Gate 2 - 8'xl8' 
. Left hoist reduction pulley, typical. 
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Gate2-8'xl8' 
Top of right trunnion and trunnion 
beam. Flaking paint and light 
isolated coirosion. Note: lubrication 
fitting on trunnion pin. 
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Gate2-8'xl8' 
Right trunnion and side seal heater 
box. Light surface corrosion. 
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Gate 2 - 8'xl8' 
Top of trunnion beam. Delaminated 
paint, light corrosion, debris and no 
drainage 
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Gate 2 - 8'xl8' 
Upstream side of skin plate, typical. 
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Gate 2 - 8'xl8' 
Upstream side of side seal, typical. 
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Gate 2 - 8'xl8' 
Close-up of skin plate, typical. 
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Gate2-8'xl8' 
Close-up side seal, typical. 



Mill 
Creek 
Dam 

9/19/00 

3-1 

Gate3-8'xl8' 
Gate overview. 

Mill 
Creek 
Dam 

9/19/00 

3-2 

Gate3-8'xl8' 
Bottom horizontal girder and left side 
plate. Debris and clogged drain holes 
on bottom girder. 



Mill 
Creek 
Dam 

9/19/00 

3-3 

Gate3-8'xl8' 
Delaminated paint on skin plate. 

Mill 
Creek 
Dam 

9/19/00 

3-4 

Gate3-8'xl8' 
Close-up, bottom horizontal girder. 
Clogged drain hole, not continued 
through bottom seal timber bumper. 

i       I 



Mill 
Creek 
Dam 

9/19/00 

3-5 

Gate3-8'xl8' 
Small deformation in flange of 
horizontal girder 3. 

Mill 
Creek 
Dam 

9/19/00 

3-6 

Gate3-8'xl8' 
Left hoist reduction pulley. Note: 
missing paint on pulley at previous 
location of hoist connection. 



Mill 
Creek 
Dam 

9/19/00 

3-7 

Gate3-8'xl8' 
Left side seal heater junction box. 
Connection appears to be dislodged 
from box. 

m-g-^m^^^:^' '' rf" t'^*^ 

Mill 
Creek 
Dam 

9/19/00 

Gate3-8'xl8' 
Top seal angle connection bolts, 
approximately center of gate. Bolt is 
loose and can be turned by hand. 



Mill 
Creek 
Dam 

9/19/00 

3-9 

Gate3-8'xl8' 
Top seal connection, missing bolt or 
extra bolt hole. 

Mill 
Creek 
Dam 

9/19/00 

3-10 

Gate3-8'xl8' 
Top seal connection, unpainted bolt. 
Inconsistent use of tack welds on 
bolts. 



Mill 
Creek 
Dam 

9/19/00 

3-11 

Gate3-8'xl8' 
Left trunnion, typical. 

Mill 
Creek 
Dam 

9/19/00 

3-12 

Gate3-8'xl8' 
.Right trunnion, typical. Debris and 
peeling paint in trunnion beam. 



Mill 
Creek 
Dam 

9/19/00 

3-13 

Gate3-8'xl8' 
Right frame, bottom strut. Extra bolt 
hole punched in angle. 

1 "% 

Mill 
Creek 
Dam 

9/19/00 

3-14 

Gate3-8'xl8' 
Left side of bottom seal timber 
bumper. 



Mill 
Creek 
Dam 

Gate3-8'xl8' 
Close-up of skin plate at bottom seal. 
Light to moderate corrosion. 

Mill 
Creek 
Dam 

9/19/00 

Gate3-8'xl8' 
Close-up of skin plate at bottom seal. 
Light to moderate corrosion. 



Mill 
Creek 
Dam 

9/19/00 

3-17 

Gate3-8'xl8' 
Skin plate, typical. 

Mill 
Creek 
Dam 

9/19/00 

3-18 

Gate3-8'xl8' 
Skin plate, typical. 



Mill Gate4-8'xl8' 
Creek Gate overview. 
Dam 

9/19/00 

4-1 

Mill 
Creek 
Dam 

9/19/00 

4-2 

Gate4-8'xl8' 
Bottom left comer of gate at bottom 
seal timber bumper. Splintered wood 
at left pier wall. 



Mill 
Creek 

i'           Dam 

9/19/00 

Gate4-8'xl8' 
Bottom horizontal girder, typical. 
Debris, clogged drain holes do not 
extend through timber bumper. 

I           4-3 
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Mill 
Creek 
Dam 

9/19/00 

4-4 

Gate 4 - 8'xl8' 
Bottom of left trunnion. Note 
lubrication fitting in trunnion pin. 



Mill 
Creek 
Dam 

9/19/00 

4-5 

Gate4-8'xl8' 
Top of left trunnion and trunnion 
beam, typical. 

Mill 
Creek 
Dam 

9/19/00 

4-6 

Gate 4 - 8'xl8' 
Bottom of right trunnion and trunnion 
beam. Note lubrication fitting in 
trunnion pin. 



Mill 
Creek 
Dam 

9/19/00 

4-7 

Gate4-8'xl8' 
Left hoist reduction pulley. Note: 
missing paint on pulley at previous 
location of hoist connection. 

Mill 
Creek 
Dam 

9/19/00 

4-8 

Gate4-8'xl8' 
Right hoist reduction pulley. Note: 
missing paint on pulley at previous 
location of hoist connection. 



Mill 
Creek 
Dam 

9/19/00 

4-9 

Gate4-8'xl8' 
Bottom horizontal girder, drain hole 
which does not extend through timber 
bumper. 

Mill 
Creek 
Dam 

9/19/00 

4-10 

Gate4-8'xl8' 
Top of right trunnion, typical. 



Mill 
Creek 
Dam 

Gate4-8'xl8' 
Top of left trunnion and trunnion 
beam, typical. 

Mill 
Creek 
Dam 

9/19/00 

4-12 

Gate 4 - 8'xl8' 
Typical condition of riveted 
connections and gusset plates. 



.■asst'-"" 

Mill 
Creek 
Dam 

9/19/00 

4-13 

Gate 4 - 8'xl8' 
Missing bolt at top seal connection 
angle. Typical at five locations. 

Mill 
Creek 
Dam 

9/19/00 

4-14 

Gate4-8'xl8' 
Right frame. Bottom strut and side 
plate angle in contact with pier wall. 
Note: steel ruler between strut and 
pier. 



Mill 
Creek 
Dam 

Gate4-8'xl8' 
Bottom left corner, splintered timber 
bumper, small deformation and light 
corrosion in bottom strut. 

Mill 
Creek 
Dam 

9/19/00 

4-16 

Gate 4 - 8'xl8' 
Bottom left comer, splintered timber 
bumper, small deformation and light 
corrosion in bottom strut. 



Mill 
Creek 
Dam 

9/19/00 

4-17 

Gate4-8'xl8' 
Side seal and keeper bar from 
upstream, typical. 

Mill 
Creek 
Dam 

9/19/00 

4-18 

Gate4-8'xl8' 
Side seal and keeper bar from 
upstream. Peeling paint and light 
corrosion on skin plate. 



Mill 
Creek 
Dam 

9/19/00 

4-19 

Gate 4 - 8'xl8' 
Skin plate, typical. 

Mill 
Creek 
Dam 

9/19/00 

4-90 

Gate4-8'xl8' 
Close-up of skin plate, typical. 
Peeling paint and light corrosion. 



Mill 
Creek 
Dam 

9/19/00 

4-21 

Gate 4 - 8'xl8' 
Skin plate at upstream side of bottom 
seal, typical. Light corrosion on skin 
plate and keeper bar. 

Mill 
Creek 
Dam 

0- 9/19/00 

4-22 

Gate4-8'xl8' 
Embedded seal plate, typical. 



Mill 
Creek 
Dam 

9/19/00 

4-23 

Gate4-8'xl8' 
Skin plate, typical. 

Mill 
Creek 
Dam 

9/19/00 

4-24^ 

Gate4-8'xl8' 
Side seal, typical. 



Mill 
Creek 
Dam 

9/19/00 

N-1 

North Radial Gate 
Gate face and top bracing, typical. 

Mill 
Creek 
Dam 

9/19/00 

North Radial Gate 
Gusset plate connection at top strut 
and top bracing, typical. 



Mill North Radial Gate 
Creek Left trunnion, typical. 
Dam 

9/19/00 

N-3 

Mill 
Creek 
Dam 

9/19/00 

N-4 

North Radial Gate 
Right trunnion, typical. 



Mill 
Creek 
Dam 

9/19/00 

N-5 

North Radial Gate 
Top seal angle connection bolts, 
typical. Light isolated corrosion. 

Mill 
Creek 
Dam 

9/19/00 

N-6 

North Radial Gate 
Top seal angle, typical. 



Mill 
Creek 
Dam 

9/19/00 

N-7 

North Radial Gate 
Left hoist cable connection, typical. 
Side seal heater. 

Mill 
Creek 
Dam 

9/19/00 

N-8 

North Radial Gate 
Top of bottom horizontal girder 
Debris and light corrosion. 



'■if •^; 

Mill 
Creek 
Dam 

9/19/00 

N-9 

North Radial Gate 
Horizontal girder to side plate 
connection, typical. 

Mill 
Creek 
Dam 

9/19/00 

N-10 

North Radial Gate 
Left trunnion, looking downstream, 
typical. 



Mill 
Creek 
Dam 

9/19/00 

N-11 

North Radial Gate 
Gate overview, from top. 

Mill 
Creek 
Dam 

9/19/00 

N-12 

North Radial Gate 
Left trunnion and side seal heater, 
typical. 



Mill North Radial Gate 
Creek Front left comer of gate and side seal 

Dam heater, typical. 

9/19/00 

N-13 

' 







CORPS OF ENGINEERS  U.S. ARMY 

/£ OF Im-AKE 

-lltTAKe CAHAt, H£M>miua 
i S££ Sitter It* Ht't- 7 

SECTION M 

FOHJ^fOEMATIOM:' 

^pftatHr cotnxx/R OLtiro 

«Mirn ftcouceiia. oxuna.DKun 3KArT3.piLi.owetjocx:!^ 
COtllt.)Ha3.     IVIKC ltai>C3 AArie A3 aaOWtfjClH SlUT   H* z 

ALL COKCRfiTC   TO ec   CI^SS 'A*    ^^ 
ffgorta Iff ctrcfos mdiCofffi^m/it/i^thctifjJv 

'0 

Hcviouwr HwacREe 

r-n-it 

■a./it/ 

J. 1 : ^Kra./zfo* 

SECTION H-H 

ftMM^f^ .vAMwai^ CMMnf 

6*neral revision /ntHfe 

DATC    VVb 

«*- 
£&#. 

MILL CREEK FLOOD CONTROL PROJECT 
WALLA WALLA COUNTY, WASH. 

DIVERSION STRUCTURE 
SHEET  N?6- ' 

_8C*te  ASMOTEO 
II. s. EKcmctt Iff ICC. SEcam WIILAIII) OISIRICT iwttaii 

•waHiTTKO 

MtCOMMtPtBtO 

ii>% OJM 

«.»..4i 

5l 



WAR DEPARTMENT 

m 

j ■ 

j \ 

Od   V 

.J    i 

bi 

Z'SMtroHea 

•    sec DKira A-frS J '      T i 
■  I    I I 
I  '—' >         ! Axts orsptLLmiYXi 

!    1 i   ! M ! !   !*       M'      1 i' 

U   H    % SI 

^:..  U>,^„^^-.t,.^^. 



•rtft Got*. Sfet/ Pipe 

^ 
^■QZ^taf'-- 

^ 
it 

i. r^ 
^ Z'rufro Nearj fiipe S/ceyciy!! 

M 

„:..  /»■•«■..+ 

'TrfTFTf*!' 

-        1 

1                  "" 

/;■//*/1.*/*/ tf// 

fr 
Cl31 

IS 

HAND   RAILING   ^ TRASH   RACK   ^ 
SCALE   Vi-l-O' 

y^ Of CANAL Atl!)   HEAOWORKS SS'4rW—~ 

• rxF/uaion  jo/vrs. 

(G/ vS) 

.<£ 

(5^ 
-/o) 

yfyoey i«(r OF WALL 

SECTION  B-B 
scAue VAirt>iFT. 

GRAPHIC   SCALE 
It la pa«T 

£1, rants with alopt 

^L.I2SI* 
rZ'^«fe»p Mote 

ermtlfitl        

0 \m ff 

rmutK uNS ortrMX. 

B.tafi4* mitts Jtope 

SECTION C-C 

SECTION 6-G 
SCALE 'li'l'-O' 

UP! 

RdNFORCiNS MOS 

PLAN 
y^SCACE   l/«m»IFT. 

C WOHH 

VWa^ •torU /»iA^ /O^. 

■'!-*"•"'—• ■'-£}> El.raritt m, 
Kf-or 

fitit tlvp* 

I I 

SECTION D-D 

FOR II^FOBMAXlpM ^ 

•£L.ia4i 

.v-lCds#;ta-'3!»a!& 

/«iZ CONCRETE T 
Figorvs en etreS^s A 

'miffdvj ^/f^ 

DETAIL OF GATE HINGE 

SECTION E-E 

SECTION   A-A 

s Traih raclt dttatt aa 

eemaMu/iScet/o". 
Jn/oire ccr/krs roM 
tHa> tiatrs ediied,Stt 

A Germral rwfiiian mod* 

. - ' KO. ««»« 



CORPS OF ENGINEERS  U.S. ARMY 

ht'.r lo'r j « p 

rMI Ytrtt<;jt ban 

XSH   RACK   @ 
SCALE   W-l^" 

ssr FLUSH '" cotcf^rc 

&M61— 

SECTION   B-B 
SCAUe   VBIH-IFT. 

GRAPHIC   SCAL£ 

B.rari«9 milh j/ope 

Caen nv.-nerai 

SEC   F-F 

DETAIL OF FIGURES 
SCALE    1 lli a  » FT. 

'/tEiNFoftceo eottexeTe 
POST 

jrStttHMO un* 

UPSTREAM VIEW 

y We4» A>fe» /OoSfc /o<y- 

J5-" S rari** milh jivp* 

\wofmmou 

SIDE VIEW 
, 

a-   JW-.   x-o- *" 
c/r. ^.   ^c 

■ ■ M 
V n 

! l» 

5 
a 
5> 

: / \ 
SIN a 1 

■> ,.- ̂ yr 
}• 
•> <s 

V _ 

PLAN 

GAGE   POST 
SCALE   MllH-IFi: 

GRAPHIC   SCAt.e 

n,cnx=3 ssnscssa 

NOTE: 
ALL CONCUETE TO BE CLASS 'A 

VIO- II 
•- l-IO 

Trash rack ok/b// acfc/ed 
Anchor ribs iriersec/jSeef. A^A 
Bermai/dtd,Sa:H€>n O-O 
Irttolie cer/ien rotmdeti 
Wto) hc/es ei/ait/.Acf.a-a 
Gtntrvt mUion moe/m 

MILL CREEK FLOOD CONTROL PROJECT 
WALLA WALLA  COUNTY, WASH. 

INTAKE CANAL HEADWORKS 
SC«LE   AS  WOTEO 

40 

MC-l-7  a^: 



WAR DEPARTMENT 

V. ,' 

tJ 

n 

rtiiw>"^ 

ij- 

tj 

LJ 

i.i 



wmmmmm. 



CORPS OF ENGINEERS.   U.S. ARMY. 

APPKox. e'nrtM 
TO 6UtT SKfN PLATC 

■CLfSHioM a-rociC 

KEJtiFOKXMUT XKT 

CAliVAS SUCK. 

■/fu. HOl.es car Apnit 
FIMHL   SHKlUKJiee 

DETAIL OF 'J*RUBBER 

SECTION    C-C 

o 

SCAte  IN FEET 

4J>»" SMKZC  PUTI 

ST- t33S*C' CM«f »«■ 
^ti^r.ABiax^pscKt. 
APfKQK. o'firah 373ftfci. 

^xi^AMcueK Bma-itnvTT. 
weu-SPAati^'imeti. 

TYPICAL SEAL CORNER 

SCM.E  IN INCHES 

SECTION    D-D 

NOTB: 

REQUIRED FOUR GATES  AS SHOMII  FOR  INTAKE 

CANAL   HEAOWORKS     (O 

APPROVED FOR CONSTRUCTION 

UIUOR,CORF>S QC\ENSWE£ft$ 

MILL CREEK FLOOD CONTROL PROJECT 

WALLA WALLA COUNTY, WASH. 

RADIAL GATES   8'-0" X IS'-O" 

iids Soa/Pl'nifstd S<:clU>stt i3-l UL 

..^' 
U.S. ENGINEER OFFICE.BONNEVIU-E DISTRICT (ORESON) 

■X:f'>AiaihMiSiT.. 
MMmvcNM*; 

,..2S.wW«:^ 

4-1 

MC-l-12 



J WAR   DEPARTMENT 

iJ 

|i^-;;ii 

uJ 

LJ 

IJ 

l,.J   ^■ 

m 

PLAN A-A 

[^ -^^ rt-rg- 

AtsJUSTABce "TOP seA.1. SUPPOCT\ 
3TCCL CSTIKS ATTACHED WITH   >■ 

MID -SECTIONAL   ELEVATION   OF  RADIAL GATE 

3CA1.C:   T'-l'-O" 



SECTION "B-B' 
SCAL.C:  3>' ' I'-tf 

3TCEI- CAaTIHC  ATTACHED WITH   \ 
 '  Kei ■>■•••■■.•':."':"-■■;'•: 

OF  RADIAL GATE 

r..i.M.~ Xkk ^'.'. ij. ^ i.^ ki. k^ '■■■ ^'.'.','. 1,1. ij 

i 
iji-^ WON FtATC -., 

dTECu ctAMP»t*a snnps _ 

^xO'DffOHie 3CAU PLATE   — 

e'-o* ocTwceH  SEAI. PIATCS 

NOTE: otFoet pi>a«« *^*^i-2?fS:c'w«TMl FORMS, RCPlACe B«Ot*ZE SEAL PL«» WITHI 
WOOD sretps. ooNor^ACEBeowzE    / 
SCAU PlJ«T=»   m<nt AFTEg fo«Ma—^ 
HAVE. BCCN i&r^sv'^'tn. —' 

SECTION "C-C" 

SCALE-.   »"-l'-0- 

APPROVED FOR CONSTHUCTIOW 

A l3«B«^af/g»jaa'-5^'g-g'~**' 



CORPS OF ENGINEERS   U.S. ARMY 

CUT FLAHftC    Of   C 
0EMD     weS   I^ND  WCLP. 

SECTION "D-D° 
SCOLfi    3** i'Cr 

SECTION   B-B 

ftEPERENCCS: 
acc oieAW»*Q  MC-»-»*   roit OCTAII. OF RUMKK SCAU. 

3TEE\. CU^MPtt«i_  

ti'eueeett ac*u- 
4x«'OeOH2E aOU PLATE 

e'-O*   PCrWCEW    gCAL PlATCg- 

WOOD  Snw«^.   OO t*Orr PLACeeeOHZE      V 
SCAU  PUATta   OKniAFTEKFB«M2_ . 

-T^ 

fORMOi 

SECTION "C-C" 

fiofmf/lf^ Mitt ba/nat/e,-Ma3. fy\ 

REQUIRED TWO SiKJES AS SHOWN FOR DIVERSION 
STRUCTURE    B5) 

sCAix-. »"-i'-o- 

APPROVED FOR CONSTRUCTION MILL CREEK FLOOD CONTROL PROJECT 
WALLA   WALLA COUNTY. WASH. 

RADIAL GATES    6-CP X  S-CT 
SHEET Wgjy 

' U.S. ENGWEER OFFICe BONWEWLLE   DISTRICT (GRESOH) 

ajs.:g? 

fZ- 

rwJc-i-i3 
•■ilmec 



WPHt^BBffi^W^SWW 

J 
■U 

tj 

'u 

wJ 

..j Q 

,j 

uJ 
.•"■■"% 

MILL-GARRISON  DIVISION  STRUCTURE 

SCALE IN FEET 
IS    to   Zi    26 

1              REFRACTION SEISMOGRAPH EXPLORATION 
LINE 
NO. 04TE 

GEOPHONE 
LOCATION 

LENGTHIFEET) 
AND DIRECTION 
FROMCEOPHONE 

ELEV. 
AT 

SEO. 
OEPTHIFEET) 

VELOCITY 
FT./SEC. REMARKS 

s-i I/Jan. S« Win lOO 1/7 a 0-3 lOSO 
Jz  ZO0' 3-3t tiso 

-I/a* /4,000 
S-2 ilJan. Sec flsn IZO ma 0-3 lOSO 

u za- 3-11 47SO 
its/. l4,ooo 
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3. Estimated Japth of leismie penetration is in'ihe order of s the tenqth of sehmiciihe. 
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MOTES 

I. J-BULB SEAU MATERIAL   SHALL    CONFORM   TO 
ASTM-D-zooo-AAAtoZs-Biacao. 

2- CCNTRACTOS  TO •iB.Zi^y  NUW^EI?   •■"0 
saa OP eix.Ts. ksioueMcraoe BUI^PSS. 

3.   PUNCH  HOLes'"^ SEAL  TQ    MATCH TV-£ 
FIELD TOLERANCE     ttP    CLA..V\PIM6    3CiLTS. 

■»• Ve!?lFY At-BUILT  DIN/veu^lON'S   IM   FIELD 
BeFOReTl?\MIN<S,    J-^eW_TO   LeN&TH- 

s.Sc.i SM££T >,O. I   FOR itev P'_/MJ» ajF. rw&.s 
fc.   ALL  VTgNA^   i>,Rc   e*\'5>TlNCj   UNL£S? 

INCvCATeC -HEV<". , 
-». 30^.0 cosi^sR B\£ce^ TO eocac oieciii '«iepe>v< 

Tiroe     3M    tlCOTCHNNELt)   3Z>i<»   QA   C.SAX, 
SC'-F" RL-SaeS.   CUCAM   \N1T« V>= TWVU    =T"VI. 
<ST<;NS  PavCR VC   JOINT 80ND  APPLICATION 
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WALLA   WALLA,  WASHINGTON 

MILL CREEK REHABILITATION    . 
D4TAKE CANAL 

GATE SEAL REPLACEMENT 

■ICWBUMSl 

DfcTt03>lui 7.1. 

tItWIL'-e t   .'hUiUci mtim 
SCALK AS BHOWN I Bcstfataa-B-ya 
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