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This Condition Assessment and Improvement Report is organized as follows: 
1. Introduction 
2. Description of Existing Facility 
3. Inspection Approach 
4. Results of Inspection 
5. Summary of Condition / Recommendations 

Appendices 

A. Gate House Drawing 
B. Photographs of Superstructure and Lake Level Monitoring Shaft 
C. Dive Inspection Report 
 

1. Introduction 
As part of its overall efforts to assess the condition of its supply facilities between Lake Whatcom and its 
Whatcom Falls Water Treatment Plant (WTP), the City of Bellingham (City) undertook an assessment of the 
condition of the existing Gate House facility (pictured below in Exhibit 1-1) situated the northeast corner of 
the intersection of Lakeway Drive and Lake Whatcom Blvd, on the shore of Lake Whatcom. The Gate House 
facility has provided the City excellent service over the years and has generally been understood to be in 
good condition. However, there is no known inspection of the Gate House structure itself, its wet well, and 
associated slide gate. Thus, there was a need for assessing the Gate House condition at this time. 

The purpose of this work is to document the condition of the Gate House facility, identify repair needs, and 
develop estimated costs for those repairs (if any repairs are identified). This information will be used by the 
City to decide whether to make any Gate House improvements at this time, and to provide insights into 
possible future improvements. As is the case for each of the key facilities that comprise the City’s water 
supply system between Lake Whatcom and the WTP, there are no redundant facilities for the Gate House. 
As a result, its continued reliable service is essential to enabling uninterrupted supply to the City’s 
customers.  

Both the Gate House superstructure (above-ground cast-in-place structure) and substructure (below-ground 
cast-in-place structure) were assessed in order to evaluate its continued use. The other key component of 
the Gate House that was assessed is the slide gate that separates the Gate House wet well from the tunnel.  
Condition or design adequacy of other Gate House facility elements, such as electrical, telemetry, HVAC, 
windows, and code-compliance were not assessed. These other elements do not present concerns and were 
not considered essential to informing decisions regarding the future of the Gate House.  
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Exhibit 1-1.  Gate House  

2. Description of Existing Facility 
The Gate House was constructed in 1939.  It was constructed during within the same time frame as the 
adjacent downstream tunnel, the Screen House, and the adjacent upstream wood-stave intake pipeline in 
Lake Whatcom.  These four key facility elements comprise the Bellingham’s primary water supply system for 
both municipal needs as well as industrial needs on Bellingham’s waterfront. The only remaining available 
drawing of the Gate House is presented in Appendix A at the end of this document.  This drawing relates to 
the smaller, original structure that was constructed to connect the 72-inch diameter wood intake to the 
similar-sized horseshoe-shaped tunnel and provide a slide gate for isolation of the tunnel.  Two years later, 
the Gate House was enlarged to the south with an at-grade structure for storing and feeding gas chlorine.  
Historical correspondence indicates that the chlorination equipment was never used and was removed 
sometime in either the 1950s or 1960s.  No drawings for this subsequently-constructed room were available 
at the time of this condition assessment.  Key elements of the Gate House that were included in this 
condition assessment are identified on the Appendix A drawing. 

The key components of the City’s current water supply system are shown in Exhibit 2-1, along with the 
pipelines that extend from the Screen House to the City’s single industrial supply user and to the City’s WTP. 
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Exhibit 2-1.  City of Bellingham Water Supply Facilities  

3. Inspection Approach 
The inspection of the Gate House was completed over two separate days.  Inspection of the superstructure 
was completed on April 15, 2014 by CH2M HILL’s structural engineer and project manager. The inspection 
was primarily visual in nature, and was intended to be followed by further detailed inspection and testing, if 
deemed necessary. Additional inspection was not deemed necessary. 

Inspection of the Gate House substructure was conducted on June 26, 2014. The inspection included the wet 
well structure itself, the slide gate, the stop log closure channels, and connections to the upstream wood-
stave intake and the downstream tunnel. The inspection employed the use of a certified diving 
subcontractor, Ballard Marine Construction, experienced in underwater inspection and construction. 

In addition to the Ballard Marine Construction dive crew, City staff and CH2M HILL engineers were present 
during the June 26, 2014 inspection. Inspection methods included: 

• Visual observations of the components and appurtenances 
• Hammer tap soundings of the concrete and steel 
• Pit depth measurements on the steel fixtures 
• Intermittent water blasting of the structure to clean and expose underlying materials 

 

4. Results of Inspection 
The results of the inspection are presented herein separately for the following elements of the Gate House: 
superstructure, substructure, slide gate. 

4.1 Superstructure 
The Gate House superstructure is comprised of two buildings that are connected together, as described 
above.  The original building structure over the below-grade wet well structure and slide gate was 
constructed in 1939 and is approximately 12 feet by 13 feet in plan.  The room to the south, which was 
intended as a chlorine storage and feed room, was constructed in 1941 and is approximately 13 feet by 25 
feet.  The architecture and construction methods of the two rooms of the Gate House are the same. 
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The superstructure is comprised of monolithic, cast-in-place, reinforced concrete walls.  The interior of the 
superstructure has been painted and repainted over the years, which could potentially have covered any 
minor or moderate cracking or corrosion that might be present.  That stated, no such cracking or corrosion 
was observed. The walls of the superstructure appear to be in satisfactory condition with no structural 
concerns. The floor slabs throughout appear to be in good condition and exhibited only minimal amounts of 
the minor cracking that would be expected for a reinforced concrete floor.  Several photographs from the 
April 15, 2014 inspection of the superstructure and one photograph of the lake level monitoring shaft are 
presented in Appendix B.  

4.2 Substructure 
The substructure includes the below-ground portions of the building structure.  The key elements of the 
substructure include the lake level monitoring shaft, the tunnel access shaft, the wet well, the tunnel portal, 
and the two recessed stop log channels.  With the exception of the Lake Level Monitoring Shaft, each of the 
substructure elements of the Gate House were inspected by the Ballard Marine Construction divers, while 
being directly monitored by CH2M HILL and City staff.  Photographs of the Gate House substructure 
elements are provided in the Project Photographs section at the end of the Dive Inspection Report 
(Appendix C of this report).  Note that this dive report also includes reporting on the adjacent, upstream 
wood-stave intake pipeline.  The condition of the of the wood-stave intake pipeline was assessed and that 
assessment is documented under separate cover, yet to be completed. 

4.2.1 Lake Level Monitoring Shaft  
Also apparently constructed as part of the room to the south is a cast-in-place concrete-lined shaft below 
this “newer” room.  It was apparently designed to house level indication sensors to sense the level of the 
adjacent Gate House wet well.  Two 1-inch diameter copper pipes connect this shaft to the wet well. 

Because of the connection to Lake Whatcom via the 72-inch diameter wood stave intake pipeline, the water 
level in the Gate House is the same as Lake Whatcom.  The City actively maintains and operates the 
equipment in this shaft.  The water level monitoring equipment is connected to the City’s supervisory 
control and data acquisition (SCADA) equipment. 

This below-grade structure houses a sump pump connected to a level switch to keep the shaft completely 
dry.  At the time this shaft was observed on April 15, 2014 it was completely dry.  The shaft showed no 
indication of cracks or evidence of past or on-going leakage. 

4.2.2 Tunnel Access Shaft  
The Gate House access shaft, which is always partially submerged when the Gate House and tunnel are in 
operation, appeared to be in generally good condition. Sounding tests for delaminated concrete were taken 
throughout the underwater portion of the caisson and no hollow sounds indicative of delaminated concrete 
were detected. There was also no evidence of cracking in the concrete walls, nor was there any evidence of 
reinforcing steel corrosion. 

The ladder rungs, however, did show signs of corrosion which increased in severity with the depth of the 
shaft. Heavy scale and discoloration were observed on the ladder rungs. During the inspection, the rungs 
were tested with the buoyant weight of the diver and each rung bore the load satisfactorily. See Photos 27 
and 28 in the Project Photographs section at the end of the Dive Inspection Report (Appendix C of this 
report). 

A portion of the shaft concrete showed evidence of concrete deterioration just below the water line at the 
time of inspection.  The water surface elevation at the time of the inspection was approximately 314 feet 
elevation. This phenomenon was also observed in the adjacent wet well, just upstream of the slide gate, and 
a more detailed discussion of this issue is presented in the section on the wet well (Section 4.2.4).  
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4.2.3 Wet Well  
The Gate House wet well, which is always partially submerged to the Lake Whatcom water surface elevation 
as presented in the drawing in Appendix A, appeared to be in generally good condition. Heavy aquatic 
organic buildup was observed on the walls but quickly sloughed away after a few passes with a pressure 
washer to expose the underlying concrete. Sounding tests for delaminated concrete were taken throughout 
the underwater portion of the wet well and no indications of delamination were detected. There was also 
no evidence of cracking in the concrete walls, nor evidence of reinforcing corrosion. 

A few isolated areas of exposed aggregate, or “rock pockets” were observed where isolated patches of soft 
concrete, approximately ¼-inch thick, fell away from the hammer strikes. These locations were likely the 
result of inadequate vibration during the original installation, or the interface between successive concrete 
pours. Sounding tests of these areas indicated they remained sound and not significantly weakened or 
compromised. 

The underside of the roof of the wet well appeared to be in good condition. 

As referenced in Section 4.2.2, a portion of the wet well concrete did show evidence of concrete 
deterioration in a vertical band approximately two feet tall around the full circumference of the wet well, 
one foot below the water line at the time of inspection (approximately 314 feet elevation). Within this band, 
a layer of the soft concrete approximately ¼-inch thick sloughed off more easily from the hammer soundings 
than other, harder areas.  The concrete beneath this soft layer appeared sound. 

This area of deterioration is in between the normal high Lake Whatcom water elevation of approximately 
314.5 feet and the normal low water elevation approximately 312 feet. The cyclical exposure to wet and dry 
periods as the water level rises and falls has contributed to some leaching and erosion of the concrete 
matrix, leaving some aggregate exposed and a rougher surface than adjacent areas of the wet well wall.  See 
Photo 34 in the Project Photographs section at the end of the Dive Inspection Report (Appendix C of this 
report). 

4.2.4 Tunnel Portal  
The tunnel portal is the connection between the below-grade Gate House structure and the upstream end 
of the tunnel.  This section is indicated as the “Tunnel Section” in the Appendix A drawing.  This area was 
generally in good condition. Evidence of a cold joint between the vertical Gate House structure and the 
horizontal tunnel structure was evident – indicating a cold joint between concrete pours between the two 
structures. 

Sounding tests did not indicated any signs of delaminated concrete in this area, nor was there evidence of 
cracking in the concrete walls or reinforcing corrosion. 

A small area of concrete spalling was observed right at the cold joint between the tunnel and the Gate 
House where a discrete patch of concrete up to 2” deep fell away from the hammer strikes. This appeared 
to be an isolated defect, and hammer taps around the area indicated sound concrete. 

4.2.5 Stop Log Channel Guides  
The stop log channel guides are located on the north and south walls adjacent to the wet well connection to 
the 72-inch wood-stave intake pipeline. The guides are recessed into the concrete wall and appear to be 
backed by steel plates.  The guide channels were measured to be 6 inches wide and recessed 2 inches deep 
into the concrete wall.  One wooden stop log was in place during the inspection, measuring 75¼-inches long 
and 7½-inches tall, fitting snugly into the 6-inch wide guide slot at the bottom of the chamber. Pit depths up 
to 1/8-inch were measured on the steel backing of the channel guides. A small deposit of gravel and fines 
had collected on the upstream side of the stop log.  See Photos 30 and 33 in the Project Photographs section 
at the end of the Dive Inspection Report (Appendix C). 
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4.3 Slide Gate 
The Gate House has a single slide gate used to isolate the wood stave intake pipe from the raw water supply 
tunnel.  The slide gate appears to date from the original construction of the facility and be made of cast iron 
with a lead-based primer and a black coal-tar based coating. The gate is in fair condition; however, a 
significant amount of corrosion including large tubercules (mounds of corrosion products) was visible on the 
gate and embedded wall thimble (gate-opening frames). Pit depths up to 1/8-inch were measured on the 
gate face and thimble. See Photos 31 and 32 in the Project Photographs section at the end of the Dive 
Inspection Report (Appendix C of this report). 

The gate is periodically exercised during maintenance activities, and City staff reported that the gate 
functions well and is effective at keeping Lake Whatcom water via the wood-stave intake pipeline from 
entering the tunnel. The brass wear-plates between the gate and the frame appeared to be in good 
condition, capable of maintaining the seal between the slide gate and the gate frame. Pit depths up to 1/16-
inch were measured on the brass wear plate.  The gate operating stem and guides are in fair condition with 
a mild layer of scale buildup which was easily removed and pit depths up to 1/8-inch measured on the 
different components. 

The slide gate is shown in Photos 31, 32, 35, 36, 44 to 48 in the Project Photographs section at the end of 
the Dive Inspection Report (Appendix C of this report). 

5. Summary of Condition / Recommendations 
A summary of the key inspection observations and recommendations is presented in the subsections below 
and in Table 5-1. 

TABLE 5-1 
Summary of Inspection Observations and Recommendations 

Improvement Type Condition / Recommendations 

Superstructure Good.  Next inspection in 5 years. 

Lake Level Monitoring Shaft Good.  Next inspection in 5 years. 

Tunnel Access Shaft Ladder corrosion and 2-foot vertical band of concrete wear.  Next 
inspection in 5 years. 

Wet Well Overall, good.  Closely monitor 2-foot vertical band of concrete wear in 
next inspection in 5 years. 

Tunnel Portal Fair.  Closely monitor cold joint and small area of delamination in next 
inspection in 5 years. 

Stop Log Channel Guides Good.  Consider evaluating options for stop logs for future use.  Next 
inspection in 5 years. 

Slide Gate Fair.  Eventual replacement will be necessary.  Exercise regularly.  Closely 
monitor in next inspection in 5 years. 

 

5.1 Superstructure  
No structural deficiencies were observed during this condition assessment. No immediate action regarding 
the Gate House superstructure is necessary. A follow-up inspection is recommended in 5 years.  

5.2 Substructure 
Summaries and recommendations related to the substructure elements of the Gate House are presented 
below.  In each 
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5.2.1 Lake Level Monitoring Shaft 
The condition of the structure of the lake level monitoring shaft appears to be good.  No defects were 
observed. 

5.2.2 Tunnel Access Shaft  
The main area of deterioration in the tunnel access shaft is the gradual corrosion of the ladder rungs.  Use of 
these ladder rungs should be avoided below the water level to the extent possible during future inspections.  
Also, use of these ladder rungs during future dry inspections should be avoided.  A separate temporary 
ladder should be installed during dry inspections and potentially during wet inspections. 

The ¼-inch deep, 2-foot vertical band of surface erosion of the concrete that is the same as in the wet well 
does not present a structural problem or concern for the Gate House structure.  This is a relatively minor 
amount of concrete erosion after 75 years of operation.  No structural improvement relative to this issue is 
necessary at this time.  However, this condition should be regularly monitored. 

5.2.3 Wet Well 
As with the tunnel access shaft, the 2-foot vertical band of surface erosion does not present a structural 
problem and should be monitored regularly. 

While this 2-foot band does not present an immediate concern, if acceleration of erosion is observed, the 
City could consider taking some preventative maintenance actions.  Such action would be to apply a 
protective coating system over the area of erosion. This would be done by removing the soft concrete by 
sand-blasting and then applying two to three coats of a protective coating system.  However, to ensure this 
system remains effectively adhered to the concrete, it would likely be necessary to apply an external 
waterstop coating product to the exterior of the wet well and tunnel access shaft in order to prevent the 
migration of groundwater through the concrete wall to the backside of the new coating system.  This would 
require excavation and exposure of the exterior of the wet well down to a level below the area of erosion in 
order to apply the external waterstop coating product.  To apply the internal coating, the wet well would 
need to be dewatered for a period of at least a week in order to dry and prepare the surface.  It is 
understood this is not possible at this time.  In the event it becomes possible in the future, because of 
development of an alternative supply withdrawal point, the City could consider this rehabilitation approach. 

5.2.4 Tunnel Portal 
The tunnel portal is in relatively good condition and not in need of any immediate repair. 

5.2.5 Stop Logs 
The condition of the stop log channel guides is good.  Therefore, no improvement to this element of the 
Gate House substructure is warranted.  Although there is no immediate need for implementing stop logs at 
the Gate House, the City may wish to consider investigating material options and supplier options for 
eventual purchase in the event work in the dry is necessary in the Gate House wet well.  Eventual 
replacement of the slide gate would make use of stop logs a necessity. 

5.3 Slide Gate 
Because it is in operable and fair condition, no repair or replacement of the slide gate is warranted.  
However, the condition of the slide gate and its frame should be closely examined at the next inspection in 5 
years.  Eventual replacement will be necessary.  The slide gate should be regularly operated to confirm its 
operability and to keep the gate frame channels free of buildup of tubercules. 
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Appendix A – Gate House Drawing 





APPENDIX A. Gate House Drawing
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Appendix B – Photographs of Superstructure 
and Lake Level Monitoring Shaft 



 

 
 
 
 
 
 
 
 
 
 
 



 
Photo B-1. West face of the south room of the Gate House (original north room is behind cypress bushes).  
Photo date: 4-15-2014. 

 
Photo B-2. South face of the Gate House showing above-ground concrete walls. Photo date: 4-15-2014. 



 
Photo B-3. East face of the Gate House showing above-ground concrete walls. Photo date: 4-15-2014. 

 
Photo B-4. Exterior northeast corner of the Gate House. Photo date: 4-15-2014. 



 
Photo B-5. Exterior northwest corner of the Gate House with glass blocks. Photo date: 4-15-2014. 

 
Photo B-6. Inside of south room of Gate House, facing south. Photo date: 4-15-2014. 



 
Photo B-7. Interior of the north (original) room of the Gate House, facing north. Photo date: 4-15-2014. 

 
Photo B-8. View looking down into lake level monitoring shaft. Photo date: 4-15-2014. 
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June 28, 2014 

 

Phil Martinez, PE 

CH2M Hill 

1100 - 112th Avenue NE, Suite 500, 

Bellevue, WA, 98004-4504 

Phil.Martinez@CH2M.com 

 

 

RE: Lake Whatcom Wood Stave Intake Inspection 

 

 

Mr. Phil Martinez,  

Attached is our report summarizing the findings of the inspection Ballard Marine Construction divers performed at the 

Lake Whatcom wood stave intake from June 24th 2014 through June 26th 2014.  Underwater video was recorded during 

the course of the project and copies of the DVDs are included with this report.  

 

Should you have any questions and/or comments please feel free to contact myself or Jesse Hutton at the phone 

numbers and/or emails listed below. Thank you for allowing us to provide these services for you and we look forward to 

working with you again in the near future. 

 

 

Sincerely, 

 

Dana Gordon 

Dive Supervisor 

Ballard Marine Construction 

(206) 947 8810 Mobile 

(866) 782 6750 Office 

Dana.Gordon@Ballardmc.com 

 

Jesse Hutton 

Chief Estimator 

Ballard Marine Construction 

(360) 518-3641 Mobile  

(866) 782 6750 Office 

Jesse.Hutton@BallardMC.com  

mailto:Dana.Gordon@Ballardmc.com
mailto:Jesse.Hutton@BallardMC.com
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Introduction 
Ballard Marine Construction (BMC) performed underwater inspection diving operations on June 24th through June 26th 
2014 at the Lake Whatcom Wood Stave Intake in general accordance with the U.S. Coast Guard (USCG)-accepted 
Association of Diving Contractors International, Inc. (ADCI) Consensus Standards for Commercial Diving and Underwater 
Operations (6th Ed.), the U.S. & Oregon Occupational Safety and Health Administration (OSHA) 29 CFR Part 1910, Subpart 
T – Commercial Diving Operations (Dir. CPL 02-00-151; 2011), Washington State’s Standards for Commercial Diving 
Operations (Chapter 296-37 WAC; 2008), and the U.S. Navy Dive Manual, Rev. 6 (April 2008). 
 
 
Project Location 
The Lake Whatcom Wood Stave Intake is located on the North West side of Lake Whatcom at a latitude/longitude of 
48°44'55.4"N 122°23'44.1"W where it becomes exposed in the lake.  
 

 
Figure 1 – Overview of Area 

 
Figure 2 – Close in aerial view of Intake and Gate House 
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Scope of Work  
BMC’s Scope of work consisted of inspecting the existing intake structure, crib, wood stave intake pipe, and bents. In 
addition the scope included an internal inspection of the gate house vault and of the internal wood stave intake pipe to 
400 linear feet. Documentation of the underwater work was done using an underwater video system and recorded on 
DVD for subsequent viewing by the project Dive Supervisor, Dana Gordon and the client, Phil Martinez.  
 
Inspection Methods 
BMC inspected the external surface of the intake in an offshore to inshore direction, beginning at the intake crib, and 
continuing toward shore. During the inspection, BMC divers visually inspected the external components of the intake, 
including the wood stave surface, the carbon steel bands, hardware, stainless steel bands, pile bents, cross and support 
braces, and ballast weights.  Special attention was given to the condition of the carbon steel fittings and carbon steel 
hardware. Soundness testing with a hammer was performed along the length of the external surface of the pipe, and 
intermittent water blasting was performed to expose the condition of the pipe, fittings and hardware.  Two core 
samples of the staves were taking using a hydraulic drill and hole saw for further inspection by CH2M Hill.  Broken 
carbon bands were also recovered to the surface and turned over to CH2M Hill for further analysis and inspection. 
Measurements of sediment depth and pipe to pile and pipe to sediment were taken at each bent to check for the 
occurrence of shifting.  Cable crossings were visually inspected and photographed. Visual inspection of the gate house 
vault was performed, including cleaning algae from the concrete surfaces to allow detection of any cracking, and 
soundness taps of the concrete were performed.  Steel components in the gate house vault were cleaned to remove 
oxidation and scale, and a pit gauge was used to assess the extent of the corrosion to the steel components, including 
the sluice gate, shaft, and stop log slots.  Visual inspection of the internal components of the wood stave intake pipe was 
performed, and special attention was given to the flanges and fittings internally and to the algae and other marine 
growth noted internally. Scraping of the wood and soundness taps were used to assess the soundness of the internal 
wood staves. Horizontal and vertical measurements were taken intermittently to check for deformation of the intake. 
An underwater video system was used to document the diver’s inspection. 
 
Inspection Findings 
BMC’s Inspection of the Lake Whatcom wood stave Intake consisted of 4 Main Components; the Intake Crib inspection 
at the far offshore end of the intake, the pile bents/intake pipe inspection of all 44 exposed bents, the gate house 
vault/sluice gate inspection, and the internal wood stave pipe inspection.  
 
-Intake Crib Inspection 
The intake crib is a square structure 12.5’ wide and standing 8’ tall above the support structure. It is constructed 
primarily of 9” x 9” timbers, fastened with carbon steel hardware, as depicted in the following figures.  The timber 
components of the structure were appeared to be in good condition with no signs of rot or severe deterioration noted. 
The carbon steel components are corroded, and covered with heavy oxidation and scale. See Photo #1 in project 
photographs for a close up of the Intake crib hardware.  The top of the crib structure is constructed of 9” x 3” boards 
spanning the 12.5’ width of the intake.  The intake pipe enters the structure from the West and is contacting the South 
West vertical timber of the crib.  The intake pipe extends into the crib terminating just 9” to the West of the South East 
Pile.  The offshore end of the intake pipe appears to bell out, becoming a larger diameter, however, without diver access 
to the inside of the crib, we were unable to take an exact measurement on the exact dimension of the end of pipe.  On 
the East face of the intake crib, BMC diver found a 3’ x 19” screen that had been bolted to the crib.  It appeared to be 
constructed of PVC zip tied to steel screen.  See Photo #2 in the project photographs section of this report for a close up 
of this component.  The Intake crib rests on a support structure of similar construction, with dimensions of 16’ x 16’ 
extending into bottom, and filled with 2” minus cobble. Though flows through the intake were reported to be 14 million 
gallons per day on the day of our crib inspection, diver was unable to feel any noticeable current into the intake.  Copy 
of the video inspection has been included in this report. The inspection of the intake crib can be found at the beginning 
of the June 24th 2014 Video.  

 
 

 



 

Page 5 of 70 
www.BallardMC.com 

Figure 3: View of the Intake Crib from the North East Corner 

 
 

Figure 4: View of Intake Crib from the North West Corner 
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Figure 5: View of Intake Crib from South West Corner 

 
 

Figure 6: Top View of Intake Crib (Top boards omitted for clarity) 
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-External Intake Pipe and Pile Bents  

BMC divers surveyed the external components of the intake structure from the offshore end where it exited the 
West side of the intake crib to the inshore end where it became buried in soft sediment approximately 15 feet inshore of 
pile bent 44. The intake pipe itself is a wood stave constructed 72” diameter pipe, with approximately 2 ¼” to 2 ½” wall 
thickness. The condition of the wood was found to be very good, with approximately 1/8” of soft wood material at the 
surface that removed easily with a hand scraper or paint knife, before reaching hard wood with no visible signs of rot.  
Intermittent pressure washing, hand scraping and sounding taps were performed to investigate the integrity of the 
wood components.  While BMC divers found no signs of wood rot or damage, two 2” core samples of the wood staves 
were taken by BMC and turned over to CH2M Hill for further investigation. The voids left by the core samples were 
plugged with 2” mechanical plugs.   

The steel components of the external portion of the intake showed varying degrees of corrosion.  The original 
carbon steel bands in place on the pipe at intervals of 6” showed heavy corrosion and in some cases were completely 
corroded through and had fallen off of the pipeline. BMC divers cleaned the oxidation and scale off of these bands 
intermittently to investigate the amount of remaining steel, and documented this on video and still camera, and 
recovered samples of the broken bands for further investigation by CH2M Hill.  The pile bent hardware appeared to be 
corroded to a lesser degree than the carbon steel bands.  It exhibited heavy oxidation and scale, but once the scale was 
removed, the threading on the hardware was often still discernable, and the flats on the nuts were still intact as well. 
Stainless bands that were part of a previous repair effort were present on the pipe at approximately 24” intervals, and in 
nearly every case were intact, tight and not corroded.   

Concrete ballast weights were present at nearly every pile bent and at the majority of pipe spans between the 
bents. Most of these concrete ballast weights were secured to the pipe positively with two stainless bands each.  Two of 
these concrete weights were cracked, and had been secured from breaking apart with a 3rd stainless band.   

BMC divers noted 3 cable crossings over the top of the intake pipe, and one cable crossing below the intake 
pipe.  Divers also noted a timber lying on bottom parallel to the intake pipe, of about 20” diameter, in contact with the 
cross brace of bent 28 on the North side of the intake pipe. 

Figure 7: Overview of Lake Whatcom Intake 
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Figure 8: Cross Section of Typical Bent from Original Record Drawings 
 

 

 
Figure 9: Longitudinal Section of typical bent from original record drawing.  
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Pipe Condition Intake Crib to Bent 1 

Wood 
Condition 

Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate Ballast 
Weight Present 

Very good Light/Moderate 
Algae 

Heavily 
Corroded 

Tight and 
intact, with the 
exception of 
one band 
corroded and 
loose.  

None No 

Notes: 

One stainless band loose and showing light surface corrosion (Pictured in Photo #4 in project photographs section of this 
report).  All other stainless bands tight and showing no corrosion. See Photo #3 for typical condition of Stainless and 
Carbon bands. No intermediate ballast weight noted here. 

 
Bent 1 

 



 

Page 10 of 70 
www.BallardMC.com 

 
 

Pipe Condition Bent 1 to Bent 2 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Tight, not 
corroded 

None evident No 

Notes: 

Bent 2 Piles are not in the typical location. As shown in the top view, they are inshore of the cross braces. An extra 
broken pile is leaning against the South side of the bent. 

Bent 2 
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Pipe Condition Bent 2 to Bent 3 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Tight, not 
corroded 

None evident No 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. 

Bent 3 
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Pipe Condition Bent 3 to Bent 4 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Tight, not 
corroded 

None evident No 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. 

Bent 4 
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Pipe Condition Bent 4 to Bent 5 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Tight, not 
corroded 

Band on bottom 
at bent 5 

No 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. 

Bent 5 
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Pipe Condition Bent 5 to Bent 6 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Tight, not 
corroded 

No Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. First section of pipe with intermediate ballast weight. 

Bent 6 
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Pipe Condition Bent 6 to Bent 7 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not corroded, 
tight 

Broken bands on 
bottom at bent 7 

Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. Ballast weight not secured to pipe at bent 7. 

Bent 7 
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Pipe Condition Bent 7 to Bent 8 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not corroded, 
tight 

Broken bands on 
bottom at bent 7 

Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 8 
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Pipe Condition Bent  8 to Bent 9 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not corroded, 
tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 9 

 



 

Page 18 of 70 
www.BallardMC.com 

Pipe Condition Bent  9 to Bent 10 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not corroded, 
tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 10 
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Pipe Condition Bent  10 to Bent 11 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded One corroded 
band at bent 11 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. See Photo #5 for detail of corroded stainless band at 
bent #11 

Bent 11 
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Pipe Condition Bent  11 to Bent 12 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded One corroded 
band at bent 11 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. See Photo #5 for detail of corroded stainless band at 
bent #11 

Bent 12 
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Pipe Condition Bent  12 to Bent 13 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 13 
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Pipe Condition Bent  13 to Bent 14 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 14 
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Pipe Condition Bent  14 to Bent 15 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  Wood saddle at bent 15 on offshore cross brace, see 
photo 6 for image of saddle. 

Bent 15 
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Pipe Condition Bent  15 to Bent 16 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

Broken band 
offshore of 16 

Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  Broken Band Just offshore of Bent 16 

Bent 16 
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Pipe Condition Bent  16 to Bent 17 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.   

Bent 17 
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Pipe Condition Bent  17 to Bent 18 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None Seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  South Pile has been replaced at bent 18, so new 
support brace hardware was installed. See photo #7 for detail of new hardware.  

Bent 18 
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Pipe Condition Bent  18 to Bent 19 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

carbon band 
missing 1’ 
offshore of bent 
19 

Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 19 

 



 

Page 28 of 70 
www.BallardMC.com 

Pipe Condition Bent  19 to Bent 20 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes 2 each, 2 
bands, stainless, 
tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands. Two concrete ballast weights installed between bents 
19 and 20.  Three core samples had been previously taken from bent 20, two on the South side of the pipe, and one on 
the North side of the pipe. As part of our inspection we took another core sample from the North Side. See Photo #8 for 
detail of this core sample. Void in pipe plugged with a mechanical plug, See Photo 9 for detail of previously installed 
plugs. See Photo #10 for detail of new mechanical plug. See Photo # 11 for view of void left by core sample. 

 
Bent 20 
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Pipe Condition Bent  20 to Bent 21 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for typical condition of Stainless and Carbon bands.  

Bent 21 

 



 

Page 30 of 70 
www.BallardMC.com 

 

Pipe Condition Bent  21 to Bent 22 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

2” Diameter Cable crossing over top of pipe just offshore of bent 22.  Cable contacts an anti-chaffing pad installed on the 
12 o’ clock position of pipe and the South pile of bent 20, but contacts the pipe at no other location. Cable can be moved 
by hand. ½” Cable Crossing below pipe at bent 22, not in contact with intake components. See Photos 12 and 13 for 
views of the cable crossing, and photo #14 for a view of a carbon band in this area with the oxidation and scale removed, 
showing severe deterioration of the fastening hardware.  

Bent 22 
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Pipe Condition Bent 22 to Bent 23 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

2” cable crossing just offshore of bent 23 contacting the intake pipe several inches offshore of the anti chaffing pad.  
Cable was relocated by diver to rest on anti-chaffing pad.  Photo #15 Shows the original location of the 2” cable crossing. 

Bent 23 
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Pipe Condition Bent 23 to Bent 24 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands. 

Bent 24 
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Pipe Condition Bent 24 to Bent 25 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands. 

Bent 25 
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Pipe Condition Bent 25 to Bent 26 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

3rd carbon band 
offshore of bent 
26 broken 

Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands. 3rd band offshore of bent 26 broken 3.5” cable crossing 
inshore of bent 26 

Bent 26 
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Pipe Condition Bent 26 to Bent 27 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, 2 bands, 
stainless, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands. 3.5” Cable crossing sitting on chaffing guard just 
offshore of pile bent 27. See Photo# 17 Articulated concrete ballast mat laying over top of intake pipe at bent 27. See 
Photo #18  

Bent 27 
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Pipe Condition Bent 27 to Bent 28 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen None Seen 

Notes: 

Flange connection 9’ Inshore of bent 27- Flange is concealed under denso wax tape for corrosion protection, hardware 
exposed through the tape appears to be in place and tight, stainless alignment screws placed at the 12 o’ clock position 
still at the 12 o’ clock position and in line with each other. No signs of inflow or outflow through flange noted.  See 
Photos 19 and 20 for detail. See Photo #3 for Typical condition of stainless and carbon bands.  

Bent #28  

 



 

Page 37 of 70 
www.BallardMC.com 

 

Pipe Condition Bent 28 to Bent 29 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Articulated concrete ballast weight laying over top of pipe 4’ inshore of bent 28, 4’ wide, typical of previous concrete 
mat noted at bent 27. See Photo #3 for Typical condition of stainless and carbon bands.   

Bent #29 
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Pipe Condition Bent 29 to Bent 30 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Previous cores taken at bent 30 and plugged, plugs typical of those noted at bent 20 and pictured in photo #9. See Photo 
#3 for Typical condition of stainless and carbon bands.   

 
Bent 30  
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Pipe Condition Bent 30 to Bent 31 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

 
Bent 31 
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Pipe Condition Bent 31 to Bent 32 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 32 
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Pipe Condition Bent 32 to Bent 33 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

Broken Carbon 
band 6’ Inshore 
of bent 32 

Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 33 
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Pipe Condition Bent 33 to Bent 34 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 34 

 
 



 

Page 43 of 70 
www.BallardMC.com 

Pipe Condition Bent 34 to Bent 35 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

South Pile at bent 35 broken off at the level of the cross braces. Hardware still in place and intact, support braces 
supported by 2 stainless repair clamps. See photos 21 and 22 for detail of old hardware and new clamps. See Photo #3 
for Typical condition of stainless and carbon bands.   

Bent 35 
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Pipe Condition Bent 35 to Bent 36 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 36 
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Pipe Condition Bent 36 to Bent 37 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 37 
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Pipe Condition Bent 37 to Bent 38 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Intermediate concrete ballast weight broken, secured together with a third stainless band running horizontally around 
the weight. See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 38 

 



 

Page 47 of 70 
www.BallardMC.com 

Pipe Condition Bent 38 to Bent 39 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

5’ Inshore of bent 
38, carbon band 
missing band 
missing at bent 
39 

Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Intermediate concrete ballast weight broken, secured together with a third stainless band running horizontally around 
the weight. See Photo #3 for Typical condition of stainless and carbon bands.   

Bent 39 
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Pipe Condition Bent 39 to Bent 40 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

Band broken at 
bent 39, band 
broken 5’ inshore 
of bent 39 
missing band at 
bent 40 

Yes, 5 each 
Stainless bands 
not corroded, 
tight 

Notes: 

Pipe span between bent 39 and 40 is longer than previously 20’ spaced bents. There are 5 intermediate ballast weights 
between bent 39 and 40, spaced approximately 10’ apart. See Photo #3 for Typical condition of stainless and carbon 
bands.  3 Mechanical plugs from previous cores at bent 40. 2 on South side, 1 on North side.  

Bent 40 
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Pipe Condition Bent 40 to Bent 41 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

Broken Band at 
bent 41, carbon 

Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Flange connection 12’ Inshore of bent 40. Similar condition to previous flange encountered. Wrapped in Denso tape, 
denso tape tightly wrapped, still waxy, some stainless hardware exposed. 3 alignment screws at 12 o clock position still 
in line. See Photo 23 for a view of the flange wrapped in Denso tape. See Photo 24 for a view of the flange surface 
exposed by diver moving denso tape. See photo 25 for a view of the alignment screws at 12 o clock position. No inflow 
or outflow detected at flange. See Photo #3 for Typical condition of stainless and carbon bands  

 
Bent 41 
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Pipe Condition Bent 41 to Bent 42 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

Broken Band at 
bent 41, carbon 

Yes, Stainless 
bands not 
corroded, tight 

Notes: 

Cross braces on bent 42 are bolted to piles, no support braces evident. See Photo #3 for Typical condition of stainless 
and carbon bands  

 
Bent 42 
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Pipe Condition Bent 42 to Bent 43 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen 2 Articulated 
concrete mats 

Notes: 

Concrete ballast mat 4’ inshore of bent 42, 4’ wide, 4’ past 1st mat, there is a second concrete mat 4’ wide. Concrete 
mats are typical of the articulated concrete mats seen previously and pictured in photo 18 See Photo #3 for Typical 
condition of stainless and carbon bands  

Bent 43 
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Pipe Condition Bent 43 to Bent 44 

Wood Condition Marine Growth Carbon Steel 
Component 
condition 

Stainless 
Component 
Condition 

Broken/Missing 
Bands Evident 

Intermediate 
Ballast Weight 
Present 

Very good  Light to Moderate 
Algae growth 

Heavily Corroded Not Corroded, 
Tight 

None seen 2 Articulated 
concrete mats 

Notes: 

Concrete ballast mat 6’ inshore of bent 43, 4’ wide, 4’ past 1st mat, there is a second concrete mat 4’ wide. Concrete 
mats are typical of the articulated concrete mats seen previously and pictured in photo 18 See Photo #3 for Typical 
condition of stainless and carbon bands  Pipe at bent 44 is buried so that just 2’ of pipe exposed, cross braces and 
support braces assumed.  2” Core sample taken 6” below mud line at the 2 o clock position 6’ inshore of bent 44.  Core 
plugged with 2” mechanical plug and splash zone applied over plug.  Pipeline becomes completely buried at 10’ inshore 
of bent 44, concluding our inspection of the external intake components. 

Bent 44 
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-Gate House Vault and Sluice Gate Valve Inspection 
On the 26th of June 2014 BMC divers mobilized to the gate house to perform the inspection of the gate house vault, 
access ladder, sluice gate valve, stop log slots, and the internal components of the wood stave intake pipe.  BMC 
mobilized a team of 7 divers to the site to perform this inspection.  A supervisor, main diver, in water tender, standby 
diver, and tenders for each diver were utilized.  The inspection of the access ladder, gate valve, stop logs and vault were 
performed first. 

Figure 10: Gate House Vault Record Drawing 
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Figure 11: Top View of Gate House Vault  

 
 
 
 
 
 
 
Access ladder condition: 
Access ladder and ladder shaft appear to be in good condition. BMC divers inspected the ladder rungs, concrete surface, 
and riser pipe inside ladder shaft.  Ladder rungs showed some corrosion and rust scale, removal of the scale revealed the 
rungs to have nearly ¾” of non corroded steel underneath the scale. BMC diver noticed one small area of spalling to the 
right of the access ladder just below where the 2” riser terminates. 4” square area showed exposed aggregate and a 
depth of 1/2” at the deepest point.   Concrete around this area showed no signs of deterioration when tapped with a 
sounding hammer.  Ladder extends all the way to the bottom of the vault, at which point it opens up into the tunnel to 
the screen house.  
 
See Photos 27 and 28 for access ladder condition. See Photo 29 for view of bottom of 2” riser pipe in ladder shaft. 
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Gate Valve condition: 
The gate valve itself consists of a 76”x 76” steel gate with a thickness of 2”, with a brass or bronze sealing surface along 
the sealing edges. On the vault side of the gate, there are 4 Vertical stiffeners extending 3” out from the plate of the 
gate itself, these are spaced on 16” centers. There are 7 horizontal stiffeners extending 6” out from the plate of the gate, 
spaced on 12” centers. The gate rides up and down in a 6’ x 6’ steel frame with slots for the gate. On the Vault side of 
the gate there are 4 brass or bronze wedge plates on each side of the gate that match up with 4 plates on the frame to 
wedge the gate into the closed position and create a tight sealing surface.  The sealing surface of the frame is also made 
of a brass or bronze surface.  The steel actuator shaft rises from the center of the top of the gate, and continues above 
waterline though the roof of the vault.  It is spaced 5” off of the vault wall and held in position with two steel brackets 
anchored to the vault wall, one below waterline, and one above waterline. Hardware on these brackets is all in place. No 
signs of loose or missing hardware noted on the brackets.  
 
Very minor corrosion was noted to the brass components of the gate system, with pitting depths of 1/16th of an inch or 
less. Minor to moderate corrosion of the steel components was noted, with pitting to depths of 1/8” measured with a 
pitting gauge once the scale was removed and oxidation was cleaned off with a wire brush and pressure washer.  
 
 
Stop Log guide slots condition and measurements: 
The internal dimensions of the stop log guide slots are 2” deep and 6” wide.  Full length of the stop log guide slots just 
above bottom of the vault measured at 75.25” Condition of the steel in the guide slots show heavy oxidation scale built 
up inside of the slots.  Once the scale is removed the guide slots show 1/16” to 1/8” pitting.  At the bottom of the guide 
slots there is one board sitting on the concrete floor to a height of 7”.  Collected between this board and the end of the 
intake pipe is 2” minus cobble. In order to use the stop logs to seal off the intake, the stop log guides would likely need 
to have all of the oxidation scale removed.  See Photo #30 for detail of the stop log guide slot. See Photo 33 for detail of 
the stop log guide slot above water line. 
 
 
Concrete Surfaces of Gate House Vault: 
The general condition of the concrete surfaces of the gate house vault appeared to be in very good condition, with very 
little spalling and exposed aggregate noted. The exception to this would be the band between 1’ and 3’ below the 
waterline. In this area the concrete felt soft and chipped away with sounding taps of the hammer.  See Photo #34 for 
detail of this area.  No signs of cracking or exfiltration were noted anywhere in the vault.  The only other irregularity 
noted in the concrete surface of the vault were two 1” copper pipes penetrating into the vault approximately 1’ long, 8’ 
above bottom and 18” to the South of the gate valve.  The hole they penetrated through appeared to have been re-
finished with an epoxy or grout. See Photo 37 for detail.  
 
-Internal Inspection of wood stave intake pipe 
BMC diver inspected the wood stave intake pipe starting at the gate house entrance to the pipe.  The wood structure of 
the intake pipe appears to be in very good condition, with light algae growth covering 100% of the surfaces and soft 
sponge growth covering an estimated 5% of the surfaces.  The growth removes easily by hand, and the wood 
underneath is consistent with all other wood components, soft for approximately 1/8” and hard sound wood beneath 
that.  Two steel flange sections were visible on the inside of the pipe in the section of the internal pipe that we 
inspected. The steel on the flanges and short sections of pipe was 3/8” thick and covered in marine growth and 
oxidation scale.  Once this was removed, the steel underneath was shown to be pitted to a depth of 1/8”.   Other areas 
of interest noted were a break in continuity of the pipe at 120’ from the gate house entrance, and the internal view of 
the mechanical plug we installed in place of the core sample we took at 280’ from the gate house entrance.  For a 
further detail of the inspection, see the table below.  
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Feet from 
Gate House 

Growth Sediment 
Depth 

Notes 

0 Algae None 72” ID Steel pipe 28” long enters gate house, appears to be 
flanged to a second steel pipe with same ID 24” long, which then 
transitions to wood staves. Steel condition is heavy oxidation and 
scale, once removed, pitting to a depth of 1/8” is revealed. Wood 
condition is soft for the first 1/8” then hard and sound when this 
soft layer is removed with a paint knife. See Photo 38 for detail of 
steel condition 

10’  Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

20 Algae/sponge None Unknown hard white penetration at the 8’ o clock position looking 
offshore. See Photo 40 for detail. Sample recovered and turned 
over to Dan Buonnadonna with CH2M Hill 

30 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

40 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

50 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

60 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

70 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

80 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

90 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

100 Algae/sponge None 72” Horizontal measurement 72” Vertical measurement Wood 
sound, 1/8” of soft wood, once removed with paint knife, hard 
wood exposed underneath. 

110 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

120 Algae/sponge None Break in continuity of staves, possible slip joint in pipe, 5-7” 
wide full circumference of the pipe 3” deep. No infiltration or 
exfiltration observed, 2” minus cobble collected in 6 o clock. 
ID measures 73” Vertically and 72” Horizontally at this location.  

130 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

140 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

150 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath.  

160 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

170 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

180 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
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hard wood exposed underneath. 

190 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

200 Algae/sponge None 72” Vertical measurement of ID 72” Horizontal Measurement of 
ID Wood sound, 1/8” of soft wood, once removed with paint 
knife, hard wood exposed underneath. 

210 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

220 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

230 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

240 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

250 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

260 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

270 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

280 Algae/sponge None 2” Mechanical plug Installed at the 10 o clock position of pipe 
that we installed 6’ inshore of bent 44 visible see Photo 43 for 
detail. No infiltration or exfiltration detected at this location. 
Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

290 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

300 Algae/sponge None 72” Vertical Measurement 72” Horizontal measurement  

310 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

320 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

330 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

340 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

350 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

360 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

370 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

380 Algae/sponge None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

390 Algae/sponge  None Wood sound, 1/8” of soft wood, once removed with paint knife, 
hard wood exposed underneath. 

400 Algae/sponge None Steel flange 3/8” thick steel, condition consistent with steel seen 
previously. 1/8” deep pitting. No sign of exfiltration and 
infiltration.  End of inspection.  

 



 

Page 58 of 70 
www.BallardMC.com 

 
 

Daily Project Logs 
 
 

24th June 2014 

Time (24 Hour Clock) Task/Event 

0700 Crew and Equipment onsite at Bloedel Donovan Board ramp. Tailboard safety meeting with dive 
crew and begin setup and launch of both vessels. Secure pontoon barge to dive boat.  

0800  Jerry Duppong (CH2M Hill) and Bill Evans (City of Bellingham) onsite.  Pre-Dive and Pre-
Departure safety meeting with all onsite.  

0819 Depart Bloedel Donovan Boat ramp for site.  

0847 Anchoring near location of intake as directed by Bill Evans.  

0915 Diver #1 Leaves surface to locate intake and begin inspection of intake crib 

1047 Diver #1 Reaches Surface, Diver is on a 50’ table due to a depth of 46’, out of bottom time.  
Diver located intake and completed the inspection of the intake crib. 

1116 Diver #2 Leaves surface to begin inspection of intake pipe and bents 

1315 Diver #2 Reaches surface after inspecting intake pipe and bents 1-9, Diver had a maximum 
depth o 43’ and was on a 45’ table 

1345  Diver #3 L/S to inspect intake pipe and pile bents 

1540 Diver #3 R/S after inspecting intake pipe and bents 9-22. Diver had a maximum depth of 40’ and 
was on a 45’ table 

1545 Placing buoy on Intake down-line for the evening and travelling back to the Bloedel Donovan 
boat ramp. 

1630 At Bloedel Donovan Boat ramp, separating and trailering Dive vessel and pontoon barge, 
securing for evening.  Boats being re-sealed for re-entry into Lake Whatcom the following day.  

1700 Crew and equipment offsite for evening. 
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Daily Project Logs 

 
 

25th of June 2014 

Time (24hr Clock) Task/Event 

0700  Onsite at Bloedel Donovan boat ramp, setting up, launching vessels 

0800 Jerry Duppong (CH2M Hill) and Bill Evans (City of Bellingham) onsite.  Pre-Dive and Pre-Departure 
safety meeting with all onsite. 

0815 Depart Boat Launch 

0850 Moored on location at Bent 22 of Intake 

0908  Diver #4 Leave Surface to clean specified areas with pressure washer for still photos and closer 
inspection.  

1147  Diver #4 Reach Surface after performing detailed inspection of components and of cable crossing 
and inspecting intake pipe and bents to bent 25. Headed to boat ramp to pick up Hydraulics for core 
sampling.  

1304 Diver #5 Leave Surface to take core sample and inspect pipe and pile bents 

1528 Diver #5 Reach surface after recovering core sample and inspecting bents 25 to 31 

1550 Diver #6 Leave Surface, Resetting down line, moving vessel inshore, continuing inspection inshore 

1841 Diver #6 Reach Surface after inspecting pipe and bents 31-44 and recovering core sample 

1900 Returned to Bloedel Donovan boat ramp, recover vessels and break down dive spread 

1930 Crew and equipment offsite, core samples and carbon bands turned over to Bill Evans(City of 
Bellingham) 
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Daily Project Logs 
 
 

25th of June 2014 

Time (24hr Clock) Task/Event 

0700 Drop Trailers at Bloedel Donovan Park 

0715  Onsite setting up at Gate House 

0730 Pre-Dive Safety Meeting with 7 Man dive crew, Dan Buonadonna(CH2M Hill), and Bill Evans(City of 
Bellingham)  

0800  Dive Station set up  

0900  Diver #1 Leave Surface to Inspect Vault 

 1205 Diver #1 Completed Vault Inspection 

1210 Diver #2 Leave Surface to act as in water tender 

1215 Diver #1 Begins internal inspection of Wood Stave intake pipe 

1330 Stave pipe inspection completed 

1344 Divers #1 and #2 on surface, breaking down dive spread, Cleaning up area 

1500 Equipment and Personnel off-site.  
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Summary 
 
Wood components of the intake system appear to be in good to very good condition throughout the intake. No signs of 
rot or major damage to any wood structures were observed. Wood core samples were recovered and delivered to CH2M 
Hill during the inspection and will be used for further evaluation of the condition of the wood components.  
 
Condition of the original carbon steel components of the intake system appeared very corroded.  Support brace 
hardware and carbon bands both showed heavy scale and advanced corrosion once this scale was removed.  Many of 
the carbon bands were broken or missing, as indicated in the body of this report.  Several broken bands were recovered 
to the surface and delivered to CH2M Hill for further analysis of the condition of the original carbon steel components.  
 
The stainless steel components of the intake appear to be in good to very good condition. Only two bands over the span 
of the entire intake system showed any sign of corrosion, and only one band appeared to be loose.  
 
Concrete components of the intake system were with few exceptions in good condition. In only a few cases were there 
signs of concrete damage. One bent had a broken concrete ballast weight on bottom, one of the intermediate concrete 
ballast weights was broken and banded back together, and in the gate house vault, the area 1’ to 3’ below water line 
showed signs of soft concrete, spalling and exposed aggregate for the full circumference of the vault.  Articulated 
concrete ballast mats in place over top of pipeline show no signs of damage or deterioration.  
 
For review of the entire video footage, please refer to the DVD provided with this report. BMC thanks you for your 
business and please don’t hesitate to contact me should you have any questions or comments. 
 
 
Sincerely,  
 
 
Dana Gordon 
Diving Supervisor 
Ballard Marine Construction 
 (206) 947 8810 
Dana.Gordon@BallardMC.com 
 
 
 
Reviewed by: 
George Birch, Operations Manager 
(206) 604-7388 
George.Birch@BallardMC.com 
  

mailto:George.Birch@BallardMC.com
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Project Photographs 
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Photo #1: Typical Condition of Hardware of Intake Crib Photo #2: PVC and Steel Screen 3’x9” bolted to Crib 

Photo #3: Typical Condition of Stainless and Carbon bands 
Photo #4: Corroded and Loose Stainless band between 

intake crib and bent #1 

Photo #5: Corroded Stainless band at Bent 11 Photo #6: Wood Saddle Support at bent 15 
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Photo #7: Newer Hardware at replaced pile at Bent 18 Photo #8: Core Sample from North side of pipe, bent 20 

  

Photo #9: Previously Installed Plug at bent 20 
Photo #10: Mechanical plug installed over void from new 

core 
 

 
 

Photo #11: Core sample void prior to plugging Photo #12: Cable crossing contacting South Pile Bent 22 
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Photo #13: cable crossing on anti-chaffing pad - bent 22 
Photo #14: Carbon steel hardware with scale removed 

showing severe deterioration of fastener 

  

Photo #15: Cable crossing at bent 23 off of pad 
 

Photo #16: Typical stainless banded concrete ballast 
weight at bent 

  

Photo #17: 3.5” Cable crossing offshore of bent 27 Photo #18: Articulated concrete ballast mat offshore of 27 
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Photo #19: Flange between bents 27 and 28 covered in 
Denso wax tape secured by stainless bands 

Photo #20:Top View of Flange between 27-28, alignment 
screws visible at 12 o clock position in line. 

 

 
Photo #21: Through pile hardware exposed at broken pile 

#35 

Photo #22: Repair Clamps at South Pile Bent 35 beneath 
support braces 

 

 
 

Photo #23: Flange between bent 40 and 41 
Photo #24: Flange surface exposed by diver at bent 40-

41, showing condition of steel flange/stainless hardware 



CLIENT NAME PROJECT NAME DATE(S) OF PROJECT 

Page 67 of 70 
www.BallardMC.com 

  

Photo #25:Flange at Bents 40-41 showing 12 o clock position 
alignment screws 

Photo #26: Main Diver umbilical staged in gate house, 
access hatch open 

 
 

Photo #27: Ladder rungs above surface in access ladder shaft Photo #28: Ladder rung underwater condition 
 

  
Photo #29: Bottom flange of 2” riser where it terminates in 

the access ladder shaft.  
Photo #30: Stop log guide slot with scale removed in 

center, and scale visible at top and bottom. 
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 Photo #31 Gate Valve Actuator shaft cleaned by diver to 
show corrosion and pitting to a depth of 1/8” 

Photo #32 Diver using pit gauge to check depth of pitting 
on actuator bracket 

 
 

Photo #33 Stop log guide slot just above waterline, oxidation 
scale visible. 

Photo #34 Soft concrete and aggregate 1-3’ from water’s 
surface, this was consistent all the way around the vault 

 

 
 

Photo #35 Gate sealing surface  Photo #36: Brass Wedge block on frame and sealing 
surface on frame 
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Photo #37 2 1” Copper pipes extending approximately 1’ into 
vault 18” to the south of the gate and 8’ above bottom  

Photo #38 Steel to concrete joint between Intake pipe 
and vault  

  
Photo #39 Steel to Wood interface approximately 4’ from gate 

house 
Photo #40 Hard penetration in to pipe at 8 o clock 

position. Sample recovered and provided to CH2M Hill 
 

 
 

Photo #41 Sponge growth In pipe Photo #42: Pipe joint at 130’ from gate house in intake 
pipe, 7” gap in staves all around pipe  

 



CLIENT NAME PROJECT NAME DATE(S) OF PROJECT 

Page 70 of 70 
www.BallardMC.com 

  

Photo #43 Mechanical plug installed in place of core 
observed at 280’ from gate house 

 

Photo # 44 Detail of Wedge block on gate valve frame 

 
 

Photo #45 Detail of Actuator Shaft of gate valve where it 
meets the gate. Visible above is the bottom of the bracket 

Photo #46 Valve Actuator Bracket showing anchor bolts 
in place 

 

  

Photo #47 Upper North side corner of gate, showing 
stiffener plates and upper wedge block 

Photo # 48 Support brace Hardware detail 
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