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1. INTRODUCTION 
This document captures the additional information necessary, related to the turning 
basin and navigation channel alignment, for the USCG’s continued evaluation of the 
General Bridge Permit for the Columbia River Crossing (CRC) project. 

The information contained in this document does not substitute for the current United 
States Army Corps of Engineers (USACE) Navigation 408 process. The USACE 
process is moving forward on a different, yet parallel path, with an expected conclusion 
date of July 30, 2014 as per President Obama’s “We Can’t Wait” initiative. A ship 
simulation will be conducted as part of the navigation 408 process, but is not a 
requirement for the United States Coast Guard (USCG) General Bridge Permit process. 
Based on the project’s analysis by industry experts there are no significant impacts 
from realigning the navigation channels and reducing the Vancouver Turning Basin 
(VTB) area by approximately 18%. The project assessed current and potential future 
use as part of the analysis, as well as geometric considerations for the turning basin and 
the navigation channels. The analysis conducted follows the guidance and design 
parameters set forth through USACE guidance, and is similar, if not wholly the same 
methodology used to designate the original channels and basin configuration in their 
current positions. 

2. EXISTING NAVIGATION CHANNELS AND VANCOUVER TURNING 
BASIN 

The following information, as provided by USACE, describes the existing federal 
navigation projects, the criteria by which they were designed, and potential impacts to 
these federal projects. US Congress authorized three navigation channels on the 
Columbia River through the existing I-5 bridges (see Exhibit 1 – Existing Federal 
Navigation Channels) which are named the Primary Channel, authorized by the Rivers 
and Harbors Act of August 26, 1937 (see Attachment 1); the Barge Channel, authorized 
under Section 107 of the Rivers and Harbors Act of July 14, 1960 (see Attachment 2); 
and Alternative Barge Channel, authorized by the Water Resources Development Act of 
August 17, 1999 (see Attachment 3). These channels are federally authorized for the 
USACE to maintain the Primary Channel to 27 feet below zero Columbia River Datum 
(CRD) (currently maintained to 17 feet below zero CRD), the Barge Channel and 
Alternate Barge Channel are authorized to 15 feet below zero CRD. According to 
USACE, through discussions, these channels are virtually self-maintained and they 
have not been dredged in this location for over 25 years. The future maintenance of 
these channels is uncertain, but the USACE has indicated that it does not currently have 
funding or future plans to dredge the Primary Channel to the authorized depth of 27 
feet below zero CRD. 

2.1 EXISTING NAVIGATION CHANNELS 

As described briefly above, there are three federally authorized navigation channels 
under the I-5 bridges: 1) Primary Navigation Channel, 2) Barge Channel and 3) 
Alternate Barge Channel, (see Exhibit 1). Historically, the need to transport fuel, 
fertilizer and grains to and from the Snake and Columbia basin agricultural area led to 
developing the navigation channels above the I-5 Bridge. Today the primary use of all 
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the channels is related to tug boat and recreational traffic. CRC has completed boat 
surveys for this reach of the river to document current usage of the navigation channels. 

2.1.1 Primary Navigation Channel 

The existing Primary Navigation Channel, the northern channel, is generally oriented 
towards the northwest for downbound transit. At approximately river mile 108.4 the 
centerline of the channel deflects approximately 10.9 degrees to the north in order for 
downbound traffic to align with the lift span on I-5. The channel continues on that 
bearing through the lift span and ends at the upstream edge of the Vancouver Turning 
Basin at river mile 106.5. The existing Primary Navigation Channel has a width of 300 
feet, however, as the channel passes through the existing I-5 bridge vessels are limited 
to 263 feet of horizontal clearance between the edges of the pier walls. For reference, 
the existing lift span allows for 178 feet of vertical clearance above zero CRD. As 
stated previously in this document, the existing Primary Navigation Channel is 
currently maintained to a depth of 17 feet below zero CRD. Annual soundings have 
been provided by USACE in the I-5 bridge vicinity for the years 2000 through 2012. 
Soundings taken in 2012 indicate that the depth of the channel in this reach generally 
exceeds 17 feet below zero CRD and go as deep as 40 feet below zero CRD in some 
areas. 

2.1.2 Current Use of Primary Navigation Channel 

The Primary Navigation Channel is currently used for upbound and downbound 
tug/barge traffic requiring vertical clearances exceeding the limits of the Barge Channel 
and the Alternate Barge Channel. The use of bridge lifts for the Primary Navigation 
Channel is strictly limited between 6:30 a.m. and 9 a.m. and from 2:30 p.m. to 6:00 
p.m. weekdays by the Code of Federal Regulations (CFR) 33.117.869. 

The majority of the vessels that use the primary channel are tug boats with barges. 
These barges normally transport fuel, fertilizer and grains. The other vessel types that 
would use the primary channel are recreational vessels that require clearances greater 
than available in the Barge and Alternate Barge Channels. 

When the draw bridge is in the down position the clearance is limited to about 39 feet 
at a stage of zero CRD. Tug boat required clearance is 52 feet plus 5 feet of air draft for 
a total clearance of 57 feet. This requires use of the other channel whenever possible. 
Bridge lifts are performed, but are not the preferred method of passage for tug boats. 
Large sail boats occasionally require the use of this channel due to a clearance 
requirement of greater than 69 feet at zero CRD stage. 

2.1.3 Barge Channel 

The existing Barge Channel, the central channel, is generally oriented towards the west 
northwest for downbound transit. At river mile approximately108 the centerline of the 
Barge Channel begins at the southern edge of the Primary Channel at a bearing 
approximately 4 degrees south of the Primary Channels alignment. The channel 
continues on that bearing through a span of the existing I-5 bridge to the upstream edge 
of the Vancouver Turning Basin at river mile 106.5, providing approximately 58 feet of 
vertical clearance above zero CRD and 511 feet of horizontal clearance. Tugs that 
operate on the upper Columbia and Snake River cannot be any taller than 52 feet.  

The existing Barge Channel is authorized to a depth of 15 feet below zero CRD. 
Soundings taken in the year 2012 by the USACE indicate that the depth of the channel 
in this reach exceeds 15 feet ranging from 16 to 40 feet below zero CRD.  
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2.1.4 Current Use of Barge Channel 

The Barge Channel is currently used for upbound and downbound tug boats with barges 
when vertical clearances greater than 58 feet above zero CRD are not required. Based 
on conversations with tow pilots it is a preferred channel when the river stage is low 
because it is in a more direct alignment with the downstream BNSF railroad bridge than 
the Alternate Barge Channel. Besides tugs with barges the only other vessels using this 
channel would be recreational vessels with clearance requirements of less than 58 feet. 

2.1.5 Alternate Barge Channel 

The existing Alternate Barge Channel, the southern channel, is generally oriented 
towards the west northwest for downbound transit. At approximately river mile 108, the 
centerline of the Alternate Barge Channel begins at the southern edge of the Primary 
Navigation Channel, approximately the same location as the Barge Channel. The 
Alternate Barge Channel diverts from the Primary Navigation Channel at a bearing of 
approximately 9 degrees south of the Primary Navigation Channels alignment. The 
channel continues downstream on that bearing to river mile 105.28 where it turns north 
approximately 9 degrees to align with the piers of the existing bridge. The channel 
passes through the center of the existing 265 foot wide span and continues to river mile 
106.2 where it terminates. For reference, the span of the bridge that the Alternate Barge 
Channel passes through has a vertical clearance of 69 feet above zero CRD. The 
existing Alternate Barge Channel is authorized to a depth of 15 feet below zero CRD. 
The 2012 depth soundings taken by USACE indicate that the depth of the channel in 
this reach exceeds 15 feet below zero CRD and depths range from 16 to 38 below zero 
CRD feet. 

2.1.6 Current Use of Alternate Barge Channel 

The Alternate Barge Channel is currently used for upbound and downbound barge 
traffic when vertical clearances greater than 69 feet above zero CRD are not required. 
This channel is predominately used by tugs with barges due to clearance requirements 
when stages in the Columbia River are greater than 6 feet above zero CRD. Tug boats 
in the Lower Columbia River have a maximum clearance requirement of 57 feet above 
zero CRD. Tugs that operate on the upper Columbia and Snake River cannot be any 
taller than 52 feet. If the river stage in the Columbia River is high due to flow 
conditions, tugs are then required to use the Alternate Barge Channel rather than the 
Barge Channel due to the stated height requirements. Taller sail boats often use this 
channel instead of requesting a lift operation. 

2.1.7 Navigation Safety Considerations of Existing Channels 

The current navigation channels have many safety considerations that were evaluated 
during the early design concepts and addressed for the proposed I-5 bridges. 

 Primary Navigation Channel requires a bridge lift which is restricted per CFR 
33.117.869 and requires vessels to slow their approach and wait for the lift to 
occur. This also adds at least 20 minutes of time to their transit and sometimes 
up to one hour as tows must anchor upstream ½ mile near Ryan’s Point or 
downstream of the BNSF railroad bridge until they obtain clearance to transit 
under the lift span. 

 Horizontal clearance is limited to 263 feet for vessels transiting the Primary 
Navigation Channel through the I-5 Bridge. The authorized width of the channel 
in this area is 300 feet. 
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 Horizontal clearance is limited to 265 feet for vessels transiting the Alternate 
Barge Channel through the I-5 Bridge. The authorized width of the channel in 
this area is reduced from 300 feet to 200 feet just upstream of the bridge. Any 
vessel requiring a vertical clearance greater than 69 feet above zero CRD must 
use the Primary Navigation Channel that has restrictions on the lift. 

2.2 VANCOUVER TURNING BASIN 

This section is a summary of the Vancouver Turning Basin (VTB) impacts. The full 
technical analysis is Attachment 6 of this report. 

In the early to mid part of the 20th century, the Port of Vancouver imported and 
exported materials such as lumber, grain, oil and bauxite (aluminum). Due to 
navigation issues in the reach of the Columbia River between the mouth of the 
Willamette River and the Pacific Highway Interstate Bridge (current location of the 
existing I-5 Bridge) the Port of Vancouver requested USACE to modify the navigation 
channel. In a letter from the Port, dated February 4, 1931 the following modifications 
were recommended to USACE: 

 Deepen the navigation channel to 30 feet at low water, 

 Widen the navigation channel to 300 feet and, 

 Establish two turning basins each having the dimensions of 800 feet wide and 
2,000 feet long. 

At this request of the Port of Vancouver, House Document 249, the “Report from the 
Chief Engineers on Preliminary Examination and Survey……above the City of 
Vancouver, Wash” (see Attachment 4), was submitted to Congress to improve a 
channel along the Washington shore downstream of the I-5 Bridge and create the VTB 
to accommodate the expected growth in water-borne commerce. At the time, the Port 
had Terminal 1 (T1) (see Exhibit 3) at the location that is now the Red Lion Hotel. 
Terminal 1 was primarily used for lumber, grain and oil commerce. The turning basin is 
authorized at a depth of 35 feet, but is not currently maintained because there are no 
uses that warrant maintenance. 

The upstream limit of the existing VTB is at river mile 106.5, just below the I-5 Bridge. 
The turning basin, (see Exhibit 2) is generally oriented towards the northwest in a 
downstream direction. The 800 foot wide turning basin continues downstream for 2,000 
feet where the southern edge turns north 34 degrees and follows that alignment for 
approximately 1080 feet until it ties back in with the main channel. The northern edge 
remains in the same orientation from river mile 106.5 until the downstream limit of the 
basin. 

The turning basin was originally sized for a T2 Tanker (Jumbo) which has a beam 
width of 75 feet and an overall length of 572 feet and fully loaded has a draft of 30 feet. 
The USACE keeps a library of all navigation design files and reports, however no 
design records could be found for the VTB. According to House Document 249 (see 
Attachment 1) the Port of Vancouver developed the plan to size the turning basin. 
USACE forwarded this plan to Congress for approval in February 1932. As of 2013, 
most if not all of the T2 Tanker fleet has been retired from service due to age. 

2.2.1 Current Use of the Vancouver Turning Basin 

Based on discussions with the Ports of Vancouver and Portland, terminal managers and 
the Columbia River Towboat Association, the only commercial vessels that transit the 
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VTB are tugs with barges for this reach of the Columbia River. They do not use the 
VTB for turning, but rather transit through the basin in about 20 minutes. They also 
report that no deep draft vessels have used the turning basin in over 25 years. 

At the Lafarge terminal, which is just downstream of the VTB, and immediately 
upstream of the BNSF railroad bridge, (see Exhibit 2) ocean going barges with drafts of 
20 feet dock at this terminal on a regular basis. After unloading, they either back 
downriver with the current until downstream of the BNSF railroad bridge and then turn; 
or proceed upstream in the VTB a few hundred feet and then proceed to turn in the 
downstream direction. 

In recent history, deep draft vessels do not use the VTB. According to the Port of 
Vancouver and local tug boat pilots, no one remembers seeing a deep draft vessel 
upstream from the BNSF railroad Bridge. Many of the pilots have been transiting this 
reach of the river for over 25 years. 

2.2.2 Projected Use of the Vancouver Turning Basin 

Planned landside development adjacent to the VTB will significantly diminish its future 
potential use. Downstream of the current Red Lion site is a proposed Gramor 
Development site. The development is mixed use (commercial, business and 
residential) that would not allow for any port type developments in the future. Where 
T1 was located will be the City of Vancouver Waterfront Park in the future. 

The Lafarge terminal manger has stated that if the economic conditions in the area 
change, they could possibly use a deep draft vessel to bring commodities (cement) to 
their terminal. This vessel could have a draft up to 35 feet and a length of 504 feet. A 
detailed written plan of the potential use of deep draft vessels is not currently available.  

Due to the location of the Lafarge terminal, a deep draft vessel leaving this terminal 
will proceed upstream with the aide of two tug boats. The use of the VTB for turning in 
to the downstream direction would be used to perform the turning maneuver safely. 

For additional information regarding the VTB please see Attachment 6 - Vancouver 
Turning Basin Evaluation Technical Memorandum dated April 15, 2013. 

2.2.3 Navigation Safety Considerations of Existing Turning Basin 

A constraint that currently exists in the VTB is the Interstate 5 bridge approach Buoy 2, 
which is located approximately 600 feet downstream (45°34’14.241”N and 
122°40’33.620”W) of the existing I-5 bridge. A review of historical navigation charts 
shows that this buoy was installed in 1975. Buoy #2 is used by tug boat pilots to line up 
for safe passage under the draw bridge. Due to the location of this buoy, the upper 
portion of the VTB has not been available for turning maneuvers by deep draft vessels 
for over 35 years. The usable length of the turning basin has been about 1,400 feet in 
length. Terminal 1 was no longer operational at that time as the Red Lion at the Quay 
was then located at T1. 
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3. MODIFIED NAVIGATION CHANNELS AND VANCOUVER 
TURNING BASIN 

3.1 DESCRIPTION OF CHANNELS 

As displayed in Exhibit 4 there are three proposed navigation channels that are within 
40 to 190 feet of the existing channels. See Exhibits 4 and 5 for information regarding 
the modified channels. 

The northern channel will be adjusted south approximately 40 feet in order to align the 
minimum 300 foot wide channel within the center of the proposed piers, and will 
provide an overall vertical clearance of 100 feet above zero CRD. The 2012 depth 
soundings taken by USACE indicate that the depth of the channel in this reach averages 
within a range of depth from 17 to 40 feet below zero CRD. 

The central channel will be adjusted towards the north approximately 190 feet in order 
to align the minimum 300 foot wide channel within the center of the proposed piers, 
and will provide an overall vertical clearance of 116 feet above zero CRD. The 2012 
depth soundings taken by USACE indicate that the depth of the channel in this reach 
averages within a range of depth from 18 to 40 feet below zero CRD. 

The southern channel will be adjusted towards the north approximately 60 feet in order 
to align the minimum 300 foot wide channel within the center of the proposed piers, 
and will provide an overall vertical clearance of 114 feet above zero CRD. The 2012 
depth soundings taken by USACE indicate that the depth of the channel in this reach 
averages within a range of depth from 18 to 38 feet below zero CRD. 

Which channels the river pilots choose to use will be based on conditions and their 
preference. Based on discussions with the tow pilots it is likely that the majority of 
barge traffic will utilize the north and central channels as they are in a more favorable 
alignment with the downstream BNSF railroad bridge. In a letter dated April 16, 2013 
(see Attachment 5), the President of Columbia River Towboat Association stated “With 
the proposed clearances, and the improved alignment of the channels with the 
downstream BNSF bridge opening, we believe that the changes represent a definite 
improvement in safe navigation for the towboat community.” 

3.2 SUBSTRATE AND HYDROLOGY 

Based on geo-technical borings conducted in support of the project, the river bottom 
material is loose sand to depths of 20 to 40 feet. No zones of silts, clays, gravels, or 
bedrock were encountered in any of the 20 plus borings made in the vicinity of the 
existing and proposed navigation channels. Below is a summary of the findings: 

 No differences were noted in the materials across the width of the river, and no 
differences were noted in materials from upstream to downstream. See the CRC 
Report, Columbia River Bridge Crossing, Geotechnical Foundation and Design 
Report, Dec 2011. 

 Due to the homogeneity of the materials, basically sand, there will be no 
changes in the ability to dredge the material in the proposed channels. 

 These materials appear to be the same materials that are currently and 
historically dredged in the Lower Columbia River. 
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 Based on the 2012 depth soundings taken by USACE, average depths within the 
channels in this reach range from 17 to 40 feet below zero CRD. 

 Given the current water depths, if USACE were to dredge the proposed channel 
to 27 feet below zero CRD the overall impacts to the hydraulic conditions 
would be minor and no significant changes in sediment movement are 
anticipated. 

 The hydraulic conditions of the proposed channels will not materially change 
the properties of the sediment that are in place. Therefore, the ability to dredge 
in the new proposed channels will not be significantly different from conditions 
that exist at the present time. 

3.3 VANCOUVER TURNING BASIN 

The Modified Vancouver Turning Basin, Exhibit 2 and 3, will generally maintain 
orientation and shape with the exception of an 18 percent reduction in its overall area. 
The upstream limit of the modified Vancouver Turning Basin will be located at river 
mile 106.4, just below the I-5 bridges. The turning basin will remain oriented towards 
the northwest but the length of the basin will be effectively reduced by approximately 
480 feet. From river mile 106.4 the turning basin will continue downstream for 1,520 
feet where the southern edge will turn north 34 degrees and follows that alignment for 
approximately 1,080 feet until it ties back in with the main channel. The northern edge 
remains in the same orientation from river mile 106.4 until the downstream limit of the 
basin. The width of the turning basin, 800 feet, would remain the same. The existing 
Interstate 5 bridge approach Buoy 2 will likely be relocated to the proposed CRC pier 
located between the northern channel and the central channel, or be removed. 

The Modified Vancouver Turning Basin has been discussed with the Port of Vancouver, 
LaFarge terminal manager and most of the major tug/barge operators. The proposed 
modifications were deemed to be acceptable and did not create any navigational 
concerns. Letters from both Ports, the Columbia River Towboat Association and 
Tidewater that state no impacts to their operations are attached in Attachment 5. 
Additionally, none of the previously mentioned parties were aware of any future plans 
within the next 5 years for a deep draft vessel that would use the Vancouver Turning 
Basin. 

Using the dimensions of the T 2 Tanker (Jumbo), 572 feet in length and a beam of 75 
feet, and current USACE EM 1110-2-1613, Hydraulic design of Deep-Draft Navigation 
Projects, for low to moderate flow conditions, the dimensions of the proposed turning 
basin meet USACE criteria without the need for tug assistance. For moderate flow 
conditions, tugs could be used to aide in turning a deep draft vessel in the turning basin. 
See Attachment 6 for calculations, narrative, exhibits, and figures related to the VTB. 

The removal of Buoy 2 will need to be evaluated. Currently, the Buoy is used to line 
the pilots up for the lift span. The lift span will be eliminated and so will the need for 
that buoy. Other navigation aids might be located in the area based on conversation 
with the river pilots and the recommendation of the USCG, but these aides will not be 
in the same location and may not reduce any of the remaining VTB area. 

Based on current usage, none of the tug boat operators use the Vancouver Turning 
Basin for turning. According to the tug boat pilots, the turning basin used as a transit 
lane between the I-5 and BNSF bridges (see Attachment 5). 
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The Lafarge terminal barges dock just upstream from the BNSF Bridge. Typically, after 
unloading they either back downriver with the current until downstream of the BNSF 
railroad bridge and then turn; or proceed a couple hundred feet upstream and then turn 
downstream without additional tug assistance. The Lafarge Manager commented that 
the proposed modification to the turning basin would have no impact to their 
operations. 

The Lafarge Manager stated that within 5 years, depending upon the economic 
conditions in the area, consideration would be given to using a deep draft vessel to 
offload cement. The length of this vessel would be 504 feet and a beam width of less 
than 100 feet. This vessel, if used, would be 68 feet shorter when compared to a T 2 
tanker. The Vancouver Turning Basin would be able to handle this vessel while turning 
downstream without any difficulty based on computations for a T 2 tanker, as discussed 
above. 

Navigation Safety Considerations of Modified Channels 

 Delays and scheduling for bridge lifts will no longer be required for use of the 
Primary Navigation Channel. 

 The horizontal clearance between piers for the Primary Navigation Channel will 
be improved, exceeding the minimum 300 foot required width of the modified 
channel. 

 The horizontal clearance between piers for the Alternate Barge Channel will be 
improved, exceeding the minimum 300 foot required width of the modified 
channel. 

 All modified channels generally provide a more direct alignment with the 
downstream BNSF Bridge. 

 CRC will require the construction contractor to remove the existing piers and 
buried piles of the I-5 Bridge to a depth of at least 5 feet below the authorized 
depth of associated channels to allow for safe dredging in the area if required. 

3.4 IMMEDIATE AND FUTURE IMPACTS TO DREDGING AND MAINTENANCE 

The following information is provided to illustrate that the CRC project will not have 
any significant impacts to USACE’s current or future dredging and maintenance 
operations. Exhibits 4 and 5 are attached as visual aids to support the information 
discussed below. 

Conversations with Jon Gornick (USACE Technical Manager for Dredging, Waterways 
Maintenance Section) regarding the current dredging and maintenance operations have 
indicated the following: 

 The USACE maintains the Primary Navigation Channel to a minimum depth of 
17 feet below zero CRD. 

 The Barge and Alternate Barge Channel are maintained to a minimum 
authorized depth of 15 feet below zero CRD. 

 USACE has not performed significant maintenance on any of the channels in 
the area of the I-5 Bridge since 1963. There is a record of some minor dredging 
occurring in 1979 but no dredged volumes were noted, indicating that it was 
likely dredging of a specific high spot. 
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 USACE has not expressed any immediate plans to dredge the Primary 
Navigation Channel or the Vancouver Turning Basin to their authorized depths 

 Additionally, soundings provided from USACE, which were taken in 2012, 
indicate that current depth of the river bed generally meets or exceeds all 
currently maintained depths within the limits of the proposed channels. 

Exhibit 5 shows a sample of the soundings provided within the modified channel limits 
to illustrate this condition. There is a very small area within the modified Primary 
Navigation Channel that indicates a depth just above the 17 foot (below zero 
CRD)depth; this can be seen in Exhibit 5. This would be a minor high spot and, as this 
is an active channel bed where depths are always changing, there is a chance that it is 
no longer there. Because this is an active riverbed, a soundings survey should be 
considered following the removal of the existing I-5 bridge in order to verify channel 
depths at that time and assess initial dredging requirements. 

Based on the information provided above, the assessments of the modified Channel 
alignments indicates that there should be limited requirements for initial dredging of 
channels to meet maintained depths and no impact to the current long term maintenance 
requirements in this area. 

 In the future, if dredging to the authorized depth of 35 and 27 feet below zero CRD for 
the Vancouver Turning Basin and Primary Navigation Channel, respectively, is 
pursued, the proposed CRC Bridge structure provides longer spans, requires fewer piers 
and creates less obstructions overall. Therefore, the proposed CRB structure is not 
anticipated to restrict dredging to full authorized depths. Exhibit 5 shows an area within 
the limits of the modified Primary Navigation Channel where the river bed depths are 
less than 27 feet below zero CRD. Areas within the limits where no data is shown 
represent channel bed depths exceeding the 27 foot authorized depth. Additionally, this 
exhibit shows that the majority of the river bed with a depth less than 27 feet below 
zero CRD is relatively close with depths mostly in the range of 20 to 26 feet below zero 
CRD. Should the USACE determine that dredging to the authorized depth is necessary, 
this information indicates that limited dredging will be required. The proposed channel 
modifications should not impede USACE from dredging to the fully authorized channel 
depths. 

4. CONCLUSION 
Construction of the Columbia River Crossing Project will require minor shifts in the 
existing navigation channels to align with the new pier configuration. The shifts are an 
improvement over the present conditions allowing for wider channels where they pass 
through the new piers, providing a better alignment with the downstream BNSF 
Railroad bridge channel, providing greater general vertical clearances, (excluding the 
existing drawbridge in the raised position), with no differences in channel depths over 
the existing conditions, and no additional dredging required. The new bridge will 
encroach into the upper end of the existing Vancouver Turning Basin, but does not 
encroach downstream of the existing navigation buoy which presently restricts use of 
the upper portion of the turning basin. Computations to check the turning basin 
dimensions show that its present configuration meets Corps of Engineers criteria for the 
low flow conditions, and meets criteria for high flow conditions with tug assistance for 
turning. 
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APPROXIMATED AREA OF VANCOUVER TURNING BASIN = 57 ACRES
APPROXIMATE AREA IMPACTED BY PROPOSED PIERS = 10 ACRES
APPROXIMATE AREA IMPACTED BY CONSTRUCTION = 13 ACRES
% OF VANCOUVER TURNING BASIN IMPACTED BY PROPOSED BRIDGE= 18%
% OF VANCOUVER TURNING BASIN IMPACTED BY TEMPORARY CONSTRUCTION = 23%

* PRESENTLY MAINTAINED AT 17 FEET. 

1.  EXISTING FEDERAL NAVIGATION PROJECT INFORMATION TAKEN FROM NAVIGATION 
     DRAWING CL_29_VTB PROVIDED BY THE USACE; REVISED FROM INTERIM REPORT ON
     PORTION OF COLUMBIA AND LOWER WILLAMETTE RIVERS PROJECT BETWEEN INTERSTATE
     BRIDGE AT VANCOUVER, WASHINGTON, AND MOUTH OF WILLAMETTE RIVER, 8 APRIL 1959.
2.  THE INFORMATION PROJECTED IN THIS EXHIBIT REPRESENTS DATA PROVIDED ON 3/14/13.
3.  THIS INFORMATION IS SUBJECT TO CHANGE DURING THE CONTINUED DESIGN PROCESS 
     AND DURING CONSTRUCTION.
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Exhibit 2 - Vancouver Turning Basin Encroachment 
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NOTE: 
1. BACKGROUND INFORMATION TAKEN FROM USACE DRAWING CL_29_VTB
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Exhibit 3 - Vancouver Turning Basin Encroachment (Enlarged)



 



Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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1. EXISTING CHANNEL INFO TAKEN FROM USACE DRAWING CL_29_VTB.
2. USACE PROVIDED SOUNDINGS ARE DEPTHS IN FEET FROM ZERO CRD 
TAKEN IN 2012 (SEE EXHIBIT 4).
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Exhibit 5 - Sounding Depth at Proposed Channels 
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113 STAT. 269PUBLIC LAW 106–53—AUG. 17, 1999

Public Law 106–53
106th Congress

An Act

To provide for the conservation and development of water and related resources,
to authorize the United States Army Corps of Engineers to construct various
projects for improvements to rivers and harbors of the United States, and for
other purposes.

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TITLE.—This Act may be cited as the ‘‘Water
Resources Development Act of 1999’’.

(b) TABLE OF CONTENTS.—The table of contents of this Act
is as follows:

Sec. 1. Short title; table of contents.

TITLE I—WATER RESOURCES PROJECTS

Sec. 101. Project authorizations.
Sec. 102. Small flood control projects.
Sec. 103. Small bank stabilization projects.
Sec. 104. Small navigation projects.
Sec. 105. Small projects for improvement of the quality of the environment.
Sec. 106. Small aquatic ecosystem restoration projects.

TITLE II—GENERAL PROVISIONS

Sec. 201. Small flood control authority.
Sec. 202. Use of non-Federal funds for compiling and disseminating information on

floods and flood damage.
Sec. 203. Contributions by States and political subdivisions.
Sec. 204. Sediment decontamination technology.
Sec. 205. Control of aquatic plants.
Sec. 206. Use of continuing contracts for construction of certain projects.
Sec. 207. Water resources development studies for the Pacific region.
Sec. 208. Everglades and south Florida ecosystem restoration.
Sec. 209. Beneficial uses of dredged material.
Sec. 210. Aquatic ecosystem restoration.
Sec. 211. Watershed management, restoration, and development.
Sec. 212. Flood mitigation and riverine restoration program.
Sec. 213. Shore management program.
Sec. 214. Shore damage prevention or mitigation.
Sec. 215. Shore protection.
Sec. 216. Flood prevention coordination.
Sec. 217. Disposal of dredged material on beaches.
Sec. 218. Annual passes for recreation.
Sec. 219. Nonstructural flood control projects.
Sec. 220. Lakes program.
Sec. 221. Enhancement of fish and wildlife resources.
Sec. 222. Purchase of American-made equipment and products.
Sec. 223. Construction of flood control projects by non-Federal interests.
Sec. 224. Environmental dredging.
Sec. 225. Recreation user fees.
Sec. 226. Small storm damage reduction projects.

33 USC 2201
note.

Water Resources
Development Act
of 1999.
Inter-
governmental
relations.

Aug. 17, 1999

[S. 507]



113 STAT. 270 PUBLIC LAW 106–53—AUG. 17, 1999

Sec. 227. Use of private enterprises.

TITLE III—PROJECT-RELATED PROVISIONS

Sec. 301. Tennessee-Tombigbee Waterway wildlife mitigation, Alabama and Mis-
sissippi.

Sec. 302. Ouzinkie Harbor, Alaska.
Sec. 303. St. Paul Harbor, St. Paul, Alaska.
Sec. 304. Loggy Bayou, Red River below Denison Dam, Arkansas, Louisiana, Okla-

homa, and Texas.
Sec. 305. Sacramento River, Glenn-Colusa, California.
Sec. 306. San Lorenzo River, California.
Sec. 307. Terminus Dam, Kaweah River, California.
Sec. 308. Delaware River mainstem and channel deepening, Delaware, New Jersey,

and Pennsylvania.
Sec. 309. Potomac River, Washington, District of Columbia.
Sec. 310. Brevard County, Florida.
Sec. 311. Broward County and Hillsboro Inlet, Florida.
Sec. 312. Lee County, Captiva Island segment, Florida, periodic beach nourish-

ment.
Sec. 313. Fort Pierce, Florida.
Sec. 314. Nassau County, Florida.
Sec. 315. Miami Harbor channel, Florida.
Sec. 316. St. Augustine, St. Johns County, Florida.
Sec. 317. Milo Creek, Idaho.
Sec. 318. Lake Michigan, Illinois.
Sec. 319. Springfield, Illinois.
Sec. 320. Ogden Dunes, Indiana.
Sec. 321. Saint Joseph River, South Bend, Indiana.
Sec. 322. White River, Indiana.
Sec. 323. Dubuque, Iowa.
Sec. 324. Lake Pontchartrain, Louisiana.
Sec. 325. Larose to Golden Meadow, Louisiana.
Sec. 326. Louisiana State Penitentiary Levee, Louisiana.
Sec. 327. Twelve-Mile Bayou, Caddo Parish, Louisiana.
Sec. 328. West bank of the Mississippi River (east of Harvey Canal), Louisiana.
Sec. 329. Tolchester Channel S-Turn, Baltimore, Maryland.
Sec. 330. Sault Sainte Marie, Chippewa County, Michigan.
Sec. 331. Jackson County, Mississippi.
Sec. 332. Bois Brule Drainage and Levee District, Missouri.
Sec. 333. Meramec River Basin, Valley Park Levee, Missouri.
Sec. 334. Missouri River mitigation project, Missouri, Kansas, Iowa, and Nebraska.
Sec. 335. Wood River, Grand Island, Nebraska.
Sec. 336. Absecon Island, New Jersey.
Sec. 337. New York Harbor and Adjacent Channels, Port Jersey, New Jersey.
Sec. 338. Arthur Kill, New York and New Jersey.
Sec. 339. Kill Van Kull and Newark Bay Channels, New York and New Jersey.
Sec. 340. New York City watershed.
Sec. 341. New York State canal system.
Sec. 342. Fire Island Inlet to Montauk Point, New York.
Sec. 343. Broken Bow Lake, Red River Basin, Oklahoma.
Sec. 344. Willamette River Temperature Control, McKenzie Subbasin, Oregon.
Sec. 345. Curwensville Lake, Pennsylvania.
Sec. 346. Delaware River, Pennsylvania and Delaware.
Sec. 347. Mussers Dam, Pennsylvania.
Sec. 348. Philadelphia, Pennsylvania.
Sec. 349. Nine Mile Run, Allegheny County, Pennsylvania.
Sec. 350. Raystown Lake, Pennsylvania.
Sec. 351. South Central Pennsylvania.
Sec. 352. Fox Point hurricane barrier, Providence, Rhode Island.
Sec. 353. Cooper River, Charleston Harbor, South Carolina.
Sec. 354. Clear Creek, Texas.
Sec. 355. Cypress Creek, Texas.
Sec. 356. Dallas Floodway Extension, Dallas, Texas.
Sec. 357. Upper Jordan River, Utah.
Sec. 358. Elizabeth River, Chesapeake, Virginia.
Sec. 359. Columbia River channel, Washington and Oregon.
Sec. 360. Greenbrier River Basin, West Virginia.
Sec. 361. Bluestone Lake, Ohio River Basin, West Virginia.
Sec. 362. Moorefield, West Virginia.
Sec. 363. West Virginia and Pennsylvania flood control.
Sec. 364. Project reauthorizations.

Sec. 358. Elizabeth River, Chesapeake, Virginia.
Sec. 359. Columbia River channel, Washington and Oregon.
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SEC. 357. UPPER JORDAN RIVER, UTAH.

The project for flood control, Upper Jordan River, Utah, author-
ized by section 101(a)(23) of the Water Resources Development
Act of 1990 (104 Stat. 4610) and modified by section 301(a)(14)
of the Water Resources Development Act of 1996 (110 Stat. 3709),
is further modified to direct the Secretary to carry out the locally
preferred project, entitled ‘‘Upper Jordan River Flood Control
Project, Salt Lake County, Utah—Supplemental Information’’ and
identified in the document of Salt Lake County, Utah, dated July
30, 1998, at a total cost of $12,870,000, with an estimated Federal
cost of $8,580,000 and an estimated non-Federal cost of $4,290,000,
if the Secretary determines that the project as modified is tech-
nically sound, environmentally acceptable, and economically justi-
fied.

SEC. 358. ELIZABETH RIVER, CHESAPEAKE, VIRGINIA.

Notwithstanding any other provision of law, after September
30, 1999, the city of Chesapeake, Virginia, shall not be obligated
to make the annual cash contribution required under paragraph
1(9) of the Local Cooperation Agreement dated December 12, 1978,
between the Government and the city for the project for navigation,
southern branch of the Elizabeth River, Chesapeake, Virginia.

SEC. 359. COLUMBIA RIVER CHANNEL, WASHINGTON AND OREGON.

(a) IN GENERAL.—The project for navigation, Columbia River
between Vancouver, Washington, and The Dalles, Oregon, author-
ized by the first section of the Act of July 24, 1946 (60 Stat.
637, chapter 595), is modified to authorize the Secretary to construct
an alternate barge channel to traverse the high span of the Inter-
state Route 5 bridge between Portland, Oregon, and Vancouver,
Washington, to a depth of 17 feet, with a width of approximately
200 feet through the high span of the bridge and a width of
approximately 300 feet upstream of the bridge.

(b) DISTANCE UPSTREAM.—The channel shall continue upstream
of the bridge approximately 2,500 feet to about river mile 107,
then to a point of convergence with the main barge channel at
about river mile 108.

(c) DISTANCE DOWNSTREAM.—
(1) SOUTHERN EDGE.—The southern edge of the channel

shall continue downstream of the bridge approximately 1,500
feet to river mile 106+10, then turn northwest to tie into
the edge of the Upper Vancouver Turning Basin.

(2) NORTHERN EDGE.—The northern edge of the channel
shall continue downstream of the bridge to the Upper Van-
couver Turning Basin.

SEC. 360. GREENBRIER RIVER BASIN, WEST VIRGINIA.

Section 579(c) of the Water Resources Development Act of 1996
(110 Stat. 3790) is amended by striking ‘‘$12,000,000’’ and inserting
‘‘$47,000,000’’.

SEC. 361. BLUESTONE LAKE, OHIO RIVER BASIN, WEST VIRGINIA.

Section 102(ff) of the Water Resources Development Act of
1992 (106 Stat. 4810) is amended by striking ‘‘take such measures
as are technologically feasible’’ and inserting ‘‘implement Plan C/
G, as defined in the Evaluation Report of the District Engineer
dated December 1996,’’.

SEC. 359. COLUMBIA RIVER CHANNEL, WASHINGTON AND OREGON.

(a) IN GENERAL.—The project for navigation, Columbia River(a) I .—The project for navigation, Columbia River
between Vancouver, Washington, and The Dalles, Oregon, author-between Vancouver, Washington, and The Dalles, Oregon, author-
ized by the first section of the Act of July 24, 1946 (60 Stat.ized by the first section of the Act of July 24, 1946 (60 Stat.
637, chapter 595), is modified to authorize the Secretary to construct637, chapter 595), is modified to authorize the Secretary to construct
an alternate barge channel to traverse the high span of the Inter-an alternate barge channel to traverse the high span of the Inter-
state Route 5 bridge between Portland, Oregon, and Vancouver,state Route 5 bridge between Portland, Oregon, and Vancouver,
Washington, to a depth of 17 feet, with a width of approximatelyWashington, to a depth of 17 feet, with a width of approximately
200 feet through the high span of the bridge and a width of200 feet through the high span of the bridge and a width of
approximately 300 feet upstream of the bridge.approximately 300 feet upstream of the bridge.

(b) DISTANCE UPSTREAM.—The channel shall continue upstream(b) D .—The channel shall continue upstream
of the bridge approximately 2,500 feet to about river mile 107,of the bridge approximately 2,500 feet to about river mile 107,
then to a point of convergence with the main barge channel atthen to a point of convergence with the main barge channel at
about river mile 108.

(c) DISTANCE DOWNSTREAM.—(c) D
(1) SOUTHERN EDGE.—The southern edge of the channel(1) S .—The southern edge of the channel

shall continue downstream of the bridge approximately 1,500shall continue downstream of the bridge approximately 1,500
feet to river mile 106+10, then turn northwest to tie intofeet to river mile 106+10, then turn northwest to tie into
the edge of the Upper Vancouver Turning Basin.the edge of the Upper Vancouver Turning Basin.

(2) NORTHERN EDGE.—The northern edge of the channel(2) N .—The northern edge of the channel
shall continue downstream of the bridge to the Upper Van-shall continue downstream of the bridge to the Upper Van-
couver Turning Basin.
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Waterway Simulation Technology, Inc. 
0 0 0  

Columbia Office Vicksburg Office 
158 Hampton Crest Trail 2791 Burnt House Rd 
Columbia, SC 29209 Vicksburg, MS 39180 
Phone: 803-783-2118 Phone: 601-638-4226 
Fax: 803-783-8236 Fax: 601-630-9017 
Email: jchewlett@wst ms Email: lldaggett@wst.ms 
Attn: J. Christopher Hewlett Attn: Larry L. Daggett 

Telephone Call Record 

To:	Rob	Rich,	Shaver	Transport	(360‐759‐0341)	

Subject:	Tow	Traffic	on	the	Columbia	River	
 

1. Mr, Rich is VP in charge of operations for Shaver Transportation and also President of the Columbia River 
Towboat Association (CRTA), an organization representing all the towing companies working on the Columbia-
Snake River System. He is also President of the Columbia River Steamship Operators Association (CRSOA).  Mr. 
Rich discussed towing operations on the Columbia River, especially the I-5 project reach with me during this 
conversation. 

2. Mr, Rich said that the normal tow operating in the Columbia is a 4-barge tow approximately 650‘x84’ with the flotilla 
being approximately 550’-575’ in length. Grain barges are approximately 32’ from top to bottom. These barges would 
have approximately 29.5’ wind exposure with a 2’ empty draft and approximately 19’ with a full load draft of 13.5’. 
His company would have approximately 125-150 tows per year of this type resulting in 250-300 round trips/year. He 
stated that one could expect approximately 1000-1100 lockages/yr at Bonneville L&D. 

3. Towboats or pusher boats are typically Z-drive units with regular propellers and 3500-4000 HP. There are 
approximately 4K-5K units operating on the river. All flotillas have the pusher unit operating in the center of the 
floatilla at the back. There are no tows that operate with the pusher along the side of a barge in a notch as was tested in 
the Bonneville L&D physical model tests. 

4. Aggregate barges are approximately 300‘x84’ in dimension. Other barge types include Container on barge, house 
barges, and hopper barges. 

5. The only sea-going barges are approximately 340‘x80; and call on Lafarge terminal. These barges typically are 
21’ draft when loaded. 

6. The rail road bridge below I-5 limits the size of tows operating through the project reach. This bridge is a swing type 
and has a 35m wide open span. The present I-5 bridge has a high span and a lift span. The industry tries not to use the 
lift span if possible. This limits the use of the lift span channel to times when the water level is low. This span is wider 
and preferred when the water level is low enough for passage under the bridge without interrupting vehicle traffic. 
This limits the use of this channel to water levels below 8 ft on the gage. 

7. The industry typically stops operations of 4 barge tows on the Columbia River when the flow in this reach is above 
400KCFS. Some companies, his included, continue operations with 2-barge tows when the flow in the river is 
between 400KCFS and 550KCFS in order to continue serving their customers although it is not economically 
profitable to do so. All operations on river are stopped above 600KCFS.. This usually occurs in the spring, i.e., early 
May to June. The main reason for limiting the operations at this high flow condition is the uneconomical cost of 
operating the tows due to high fuel consumption and low travel speeds. 

8. Salt water is experienced in the river up to Skamania Island (?). 
9. Further discussions with Capt. Fred Hardy, Port Captain, may be helpful. 

 

  
Larry L. Daggett, Engineer
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March 27, 2013 
 
Marci E. Johnson  
Outreach & Planning Special Studies Specialist 
U.S. Army Corps of Engineers 
Planning Branch  
333 SW First Avenue 
Portland, OR 97204-3495 
 
Dear Ms. Johnson: 
 
This letter is to confirm that the Port of Vancouver is in support of the proposed 
modifications to the Vancouver Turning Basin, located adjacent to our former Terminal 
1, now the Red Lion Inn at the Quay.  
 
We understand approximately 18 percent of this turning basin will be impacted due to 
the construction of the Columbia River Crossing bridge structure. The port supports 
this important freight project and its benefits to surface and maritime commerce. 
 
We greatly appreciate your consultation on this matter.  
 
Sincerely, 

 
Todd Coleman 
Executive Director 
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360/737-2726         503/256-2726 WWW.COLUMBIARIVERCROSSING.ORG 700 WASH NGTON STREET, SUITE 300, VANCOUVER, WA 98660 

   Meeting Summary 

MEETING: CRC Project – Discussion of Vancouver Turning Basin and Tow 
Industry 

MEETING DATE: April 3, 2013 

ATTENDEES: Heather Wills, CRC 
Jay Lyman, CRC 
Frank Green, CRC 
Mike Niemi, CRC 
Ron Mason, CRC 
Brian Fletcher, Tidewater 
Geoff Doerfler, Tidewater 
Mike Walker, Foss Maritime 
Fred Harding, Shaver Transportation 
Lars Ludlum, Port of Vancouver 
Les Bechtoldt, LaFarge Cement 

FROM: Steve Morrow, CRC 

Purpose of the meeting: to discuss potential impacts to navigation based on the encroachment in the 
turning basin by the CRC project. This was identified as a concern by the US Coast Guard (USCG) in 
review of the CRC General Bridge Permit application. 

Action items are identified at the end of the summary. First and last names of meeting attendees 
are used only in the first instance in these notes. 

Meeting Summary 

Heather Wills began with the introductions for meeting attendees. The first item discussed was the 
present use of the Vancouver Turning Basin (VTB) by the tow industry. 
 
Vancouver Turning Basin (VTB): 
Fred Harding noted Shaver Transportation normally transits through the area (VTB) with grain barges. 
Shaver also transports downriver barges out of the Columbia Industrial Park. Mr. Harding noted Shaver 
does not use VTB for turning or stopping, it is simply an area to transit through. 
Mike Walker noted Foss Maritime also transports downriver barges out of the Columbia Industrial Park 
and also does not use VTB. 
Brian Fletcher also concurred that VTB is a pass-through area and Tidewater does not use it. Geoff 
Doerfler of Tidewater noted Salmon Bay had occasionally delivered concrete to the LaFarge terminal, but 
don’t use the VTB to turn. 
Les Bechtoldt of LaFarge Cement stated currently concrete delivery to the terminal comes by barge, no 
ships. The barges typically come in head first, off-load, back downriver of the BNSF Bridge, and then turn 
around. There is very little room between the BNSF Bridge and the terminal immediately upstream 
(approximately 100’ distance) to allow for turning and commented that the proposed modification to the 
turning basin would have no impact to current operations at LaFarge. There may be some time in the 
future delivery may come by ship, but not in their present business plan (5 year projection) 
 
Mr. Harding requested the location of the existing red buoy respective to the proposed bridge, if a ship 
were to use the VTB to turn the ship would not go upstream of the buoy. The buoy is used to align 
vessels through the drawbridge. The CRC project team was able to determine the red buoy in the 
upstream end of VTB is approximately 126’ downstream of the edge of the proposed bridge. 
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The discussion then moved to the origin of the VTB and design vessel it was intended for. The turning 
basin was original sized for a T2 Tanker (Jumbo) which has a beam width of 75 feet and an overall length 
of 572 feet and fully loaded has a draft of 30 feet. The Port of Vancouver developed the plan to size the 
turning basin. Mr. Doerfler noted VTB was established in 1934 for the Port of Vancouver Terminal #1 
(now the Red Lion at the Quay). It was agreed that the T2 Tanker is obsolete and the fleet has been 
retired. It was discussed that tankers that presently go into Glacier NW on the lower Willamette to unload 
concrete could possibly go to LaFarge in the future. These vessels are much shorter than a T2. The tow 
captains all agreed that reduction in the length of VTB should not affect the ability of this potential future 
use at LaFarge to make the turn, draft depth in VTB might be more of a concern to these tankers. 
Additionally, they all agreed that that no deep draft vessels have used the VTB in over 15 years, with the 
exception possibly of the US Army Corps dredge Yaquina. 
 
Ms. Wills noted the Port of Vancouver had recently sent a letter to the US Army Corps of Engineers 
(USACE) indicating its support of the project and asked if the tow companies would be willing to submit a 
similar letter to USCG and USACE. The project team was directed to contact the Columbia River Towboat 
Association (CRTA), as a letter from the CRTA would be the representative response from the industry. 
 
Mike Niemi asked would new buoy locations be required? The response from the tow captains was yes, 
the USCG will required new configuration for buoy markings and navigation aids on the bridge, probably 
similar to the Longview Bridge. USCG will base the requirements on requests and recommendations from 
the tow industry and other users. 
 
It was then suggested that CRC contact the Columbia River Pilots Association regarding potential ship 
use of the VTB. Captain Paul Amos and/or Captain Ann McIntyre. 
 
Meeting discussion then shifted to the proposed modification to the navigation channels and possible 
impacts to safe navigation by the tows passing through. It was briefly discussed what it would take to 
modify the navigation through the BNSF Bridge, tow captains noted that the industry (CRTA) tried to 
facilitate a change several years back through the Truman-Hobbs Act but did not have success. 
 
Modification of Existing Navigation Channels: 
Mr. Harding noted (Mr. Walker & Fletcher concurred) that downbound tows (upstream of I-5 Bridge) must 
commit to a navigation channel when the BNSF Bridge is ready. Tows will not hold up/anchor in the CRC 
project area or VTB as there is no room/no time to stop or change direction (it takes 7 minutes or 0.5 mile 
for a loaded barge to stop, longer with heavy current). The CRC project area is through-way for transport 
and takes a maximum of 20 minutes to pass through. Tows will anchor downstream below the BNSF 
Bridge (~0.5 mile) or upstream at Ryan Point. 
 
Tow captains then reviewed plans of the CRC proposed modifications to the navigation channels and 
concluded that the proposed channel alignments are better than present; a more direct alignment with the 
downstream BNSF Bridge, wider horizontal clearance for two of the channels, and would not have to 
coordinate drawbridge lifts during higher flows.  
 
A question was raised about vertical clearance of the new bridge crossing. Mr. Harding noted that the tug 
height limit on the Columbia and Snake Rivers is 52’ (clearance height of the Camas Prairie Bridge near 
Lyons Ferry, WA). It was noted that within the three navigation channels the vertical clearance will be no 
less than 96’ and up to 116’ above 0’ CRD.  
 
Mr. Harding asked if the pier caps on the new bridge will be exposed such that shipping can see them? 
Frank Green confirmed the pier caps will be exposed until the Columbia River is in flood stage. CRC 
project team will provide plan sets of the pier cap design (to Columbia River Towboat Association). It was 
also noted the ODOT bridge tender provides tow captains river gauge readings from the gauge at the I-5 
Bridge each morning, will that continue after the I-5 Bridge is removed? CRC project team noted with 
present technology it will not be difficult to establish a web site or link that would provide real time 
readings of river height at the new bridge crossing. Also, when the existing bridge is removed, CRC 
project team will require the contractor to remove the existing piers of the I-5 bridge, and the buried wood 



CRC PROJECT – DISCUSSION OF VANCOUVER TURNING BAS N AND TOW NDUSTRY 

 

U:\PORT\PROJECTS\CLIENTS\3012-DEA\273-3012-004 I-5 CRC\99SVCS\WP\BRIDGE PERMIT\GBP_V.3 130416\NAV_WORKING\ATT5\C-MTGSUMMARY WITH CRC AND TOW 
INDUSTRY 04-03-13_DRAFT.DOCX 3 

piles located in any of the new navigation channels to a depth of at least 5 feet below the authorized 
depth of associated channels to allow for safe dredging in the area if required. 
Navigation during bridge construction: 
Mr. Green presented a slideshow of possible bridge construction sequence, based on prior experience of 
DOT staff and discussions with the bridge construction industry. The tow captains were in consensus that 
when construction reduced the horizontal width of the navigation channel(s) down to 150’ a tug assist will 
be necessary for upbound and downbound transport through the CRC project area.  
(subsequent to the meeting, further discussion with tow captains indicated that there is not a threshold for 
minimum horizontal width below which would trigger a tug assist to transit through the CRC construction 
area. The need for tug assist during bridge construction is more of a case-by-case basis, dependent upon 
factors such as barge cargo, river conditions and the individual captain’s level of comfort) 
 
Other questions that came up during the presentation included: 
 

1. would construction be 24 hours/day (tows pass through the project area at all times of the day) 
2. would CRC provide a schedule when construction begins to impact navigation 
3. once the existing bridge is removed who would conduct dredging around where the piers used to 

be located 

The CRC project team noted that because the bridge construction is design/build, answers to #1 & #2 
above are not absolute at this time. However, it was noted that CRC has the ability through performance 
measures and contract language to provide more certainty. It is for certain that during the construction 
and bridge removal, the contractor will be providing detailed submittals to the USCG for the weekly Local 
Notice to Mariners (LNM) report. Regarding question #3, if dredging in the new navigation channels after 
the I-5 Bridge is removed is necessary it is possible it would be conducted by the USACE, likely with the 
dredge Yaquina, the CRC project team will discuss with USACE their anticipated budget for dredging this 
section of river and future works. 
 
Action Items 

 CRC provide Columbia River Towboat Association scaled drawings of location of the existing red 
buoys respective to the proposed bridge 

 CRC contact Columbia River Pilots Association regarding potential ship use of the VTB 
 CRC provide Columbia River Towboat Association scaled drawing of the pier caps in the 

proposed bridge 
 CRC (ODOT) will look into systems that provide real time readings of river height for possible 

future use at the new bridge crossing 
 CRC provide copy of slideshow of possible bridge construction sequence to Columbia River 

Towboat Association after the information within the slideshow has been submitted to USCG and 
USACE for their respective General Bridge Permit and Section 408 reviews. 
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Waterway Simulation Technology, Inc. 
 

Columbia Office                                    Vicksburg Office   
158 Hampton Crest Trail                                                                                                                                                            2791 Burnt House Rd 
Columbia, SC  29209                                                                                                                                                      Vicksburg, MS  39180 
Phone: 803-783-2118                                        Phone: 601-638-4226 
Fax:   803-783-8236                                                                                                                                                                         Fax:  601-630-9017 
Email: jchewlett@wst.ms                                                                                                                                                    Email: lldaggett@wst.ms 
Attn: J. Christopher Hewlett                                                                                                             Attn: Larry L. Daggett 

Telephone Conversation 
With: Craig Nelson, Brian Flecher, Josh Nichols – Tidewater 360-759-0311;Dennis 
Webb- ERDC 

Subject:  Navigation on the Columbia River at I-5 

This telephone call was in lieu of a planned meeting with Tidewater personnel and was an attempt to 
gain an understanding of Tidewater’s operations in the I-5 Bridge reach of the Columbia River.  I 
explained the WST/ERDC team’s role in conducting a ship/tow maneuvering simulation of navigation 
through the existing, planned replacement, and interim situation when both bridges are in place. 
 
We discussed typical tow makeups in this reach of the river.  It was noted that Tidewater has 16 
towboats ranging from 80 to 127 ft in length and 3000-4800 HP.  They have 150 barges of varying 
types and dimensions.  A typical tow configuration is approximately 650-ft in length and 84 ft wide 
with a draft of up to 13.5 ft.  Empty drafts are approximately 2 ft.  Loads are approximately 14,000 
tons.  Tows are normally made up with 4 barges in a 2x2 flotilla.  Approximately 25%-30% of 
Tidewater’s tows may have an extra barge on the “hip” adjacent to the towboat at the back of the 2x2 
set of barges.  It was agreed that this latter arrangement should not be used as a test configuration 
since it is not considered a normal configuration for the majority of the traffic. 
 
A description of the typical operations was provided to WST/ERDC.  There are three spans to use in 
transiting the present I-5 bridge; the “high” or south span (width 260 ft), the “wide” or middle span 
(511 ft), and the lift span on the north side of the river (263 ft).  The vertical clearances of these spans 
are shown in the figure below taken from the “Interstate 5 Columbia River Crossing Navigation 
Impact Report.”  This shows that the vertical clearance for the high span is 72 ft above 0 ft Columbia 
River Datum, between 58ft to 70ft on the south half of the wide span, and 38ft in the closed position 
and 178 ft in the open position for the lift span.  With tows requiring between 46 ft to 52 ft for 
clearance for the towboats, the preference is to use the wide and high spans when possible to avoid 
requiring the lift span to be opened.  Maintaining a 1 ft clearance in the air draft, this means that the 
high span can be used up to river stages of +19 ft CRD and the wide span using the south half can 
be used up to a river stage of +6 ft CRD.   
 
Upbound tows tend to use the high span when possible.  These tows are easier to maneuver since 
they are moving against the currents and can more readily move over to the south side of the river 
after passing through the BNSF Railroad Bridge, which is a 200-ft wide swing bridge, to align with this 
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span.  These tows do have difficulty maneuvering with heavy winds out of the south or north as these 
winds are directly abeam of the tows. 
 

 
 
Downbound tows have difficulty maneuvering through the high span as they are hard to steer across 
the river after passing through the I-5 Bridge to get lined up to go through the BNSF RR Bridge.  This 
requires a long crossing in a short distance downriver with currents pushing the tows toward the RR 
Bridge.  Therefore, these tows tend to use the wide span.  This span can be navigated as long at the 
river stage is below +6 ft CRD.  After this stage is passed in a rising river, use of the lift span is 
required.  Sometimes smaller tows (1-2 barges) may use the high span but they still tend to have a 
hard time maneuvering back across the river to align with the RR Bridge. During high flows with 
strong currents, usually in the spring (mid-April to June), the currents are so high that the downbound 
tows have to use the lift bridge as they can then have a direct line to the RR Bridge.   
 
The lift span is used quite a bit during heavy runoff.  Often with 1, 2, or 3 barge tows moving 
downstream. 
 
Tidewater was asked if they ever do or would consider breaking the tows to transit a short reach of 
the river, for instance during construction of the new bridge when both piers are in the river.  The 
response was no, this was not economical nor safe.  There is no place to tie up the tows, especially 
considering the currents in the river and the cost of operating assist towboats or a second towboat to 
move a portion of a large tow is too costly in addition to the lost time. 
 
It was noted that DOT has put a white light on the I-5 Bridge to mark the half width of the wide span 
to aid the navigation through the bridge. 
 
The change in operations with discharge in the river was discussed.  When the discharge reaches 
350,000 cfs, Tidewater tends to start running 3-barge tows and at 400,000 cfs, the go to 2 loaded 
barges.  The issue for Tidewater is the load being pushed.  They will carry empties in a tow to 
continue pushing up to 4 barges but with loaded barges in the flotilla they can manage the currents 
and also the wind.  This way their tows are less affected by the wind when they are pushing empties.  
Other companies operating on the river may not have as much opportunity to do this due to their 
particular operations.  For example, Shaver tends to have to push empties in a flotilla upstream since 
much of their business requires loaded movements downbound and empties returning upbound for 
their grain barge movements.  Whereas, Tidewater may only have 15-20 percent of their upbound 
tows pushing a full load of empties.  With light tows, winds that are greater than 15 knots can impact 
control of the tow, particularly winds from the south or north.  Empties tend to have drafts from 2  ft to 
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2.5 ft.  Loaded petroleum barges tend to have drafts of 12.5 ft to 13.5 ft drafts, loaded solid waste 
barges tend to have 9ft to 10 ft drafts, and loaded fertilizer barges tend to have 12 ft drafts. 
 
A significant point was made that beginning about a half mile upstream of the I-5 Bridge, a tow 
becomes committed and must make the transit through both bridges.  There is no place to stop 
and/or change course. 
 
It was agreed that a 4 grain barge tow would be the best test vessel for defining the effects of the 
bridge project on navigation.  These barges have a side shell with a height of 15.6 ft and a angled top 
for another 16 ft. for a total height above the barge deck of about 32 ft.  The superstructure is set 
back from the ends of the barge about 20 ft and both ends have racks that come back about as far.  
The sides of the superstructure are set back from the edges of the barge about 30 inches.  Most of 
the barges have rakes on both ends; there are essentially no flat end or box barges. 
 
When asked about handling the barges for Lafarge, the noted that these barges are about 14,000 
tons with loaded drafts of about 20 ft and empty drafts of 4 ft to 6 ft.  These barges are about 300 ft 
long and 68 ft wide.  The push end of the barge is flat and, therefore towboats can push the barge.  
They tend to turn mid-river about 1200 to 1500 ft upstream of the berth and then drift down to tie off.  
They turn either loaded or empty.  They stated that a Tidewater pilot could perform the test 
maneuvers during the simulations. 
 
A question was raised about the interim navigation channels as it was their opinion based on what 
they have heard and read that this would be the most critical condition for navigating the river reach.  
Images of what is being proposed by CRC as some construction stages that will limit use of the wide 
and/or lift spans are provided below.  The first shows the wide span being blocked with construction 
equipment and structure while the lift span is open and the high span is reoriented and narrowed with 
construction in the channel for some periods of time.  The second presents what is proposed for the 
interim reach when the new and existing bridge piers are both in the river and the new bridge span 
directly below the lift span is under construction.  It is noted that the wide span is closed with one of 
the piers constructed in that channel.  
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Based on this conversation and the conversation with Rob Rich, the following are conclusions: 
 

 Test should be conducted at normal flows of about 200-250 kcfs, 2-yr return intervals 0f 400-
450 kcfs, and the high or 10-yr return flow of 550-600 kcfs where most navigation ceases. 

 The primary design vessel for the normal and 2-yr flows should be a 4 barge tow with a 2x2 
configuration and for the 10-yr flow a 2 barge tow in a 2x1 configuration. 

 Both loaded and light barges should be tested in order to account for strong current effects on 
the loaded tow and wind effects on the empty tows. 

 Grain barges should be used for the design tow due to the large windage area on these 
barges. 

 All barges should have rakes on both ends. 
 Testing of mixed loaded and empty barge tows should not be considered as these will be 

more easily controlled than all empty and all loaded tows. 
 A towboat of about 3000 HP should be used for these tows with twin fixed propellers and twin 

rudders.. 
 Upbound tows should primarily use the high span until river stages of +19 ft CRD.  
 Downbound tows will not use the high span but will use the wide span until river stages of +6 

ft are reached. 
 For stages above those listed above, tows will use the lift span. 
 Since there is an effective traffic lane separation with upbound traffic using the high span and 

downbound traffic using the wide span with the present bridge, should the replacement 
bridge have two barge channels in order to continue the traffic separation scheme? 

 If there is trouble transiting through the interim 150 ft lane in the high span, consideration 
should be given to testing 2 barge tows even at lower discharges.  

 Another option would be to use an assist towboat. 
 Testing of a deep-draft barge to and from the Lafarge terminal would involve a 300 ft x68 ft x 

21 ft loaded draft and 4-6 ft empty draft.  
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 Turning such a barge could take place both loaded inbound to the terminal and empty 
outbound from the terminal. 

 Turning often happens approximately 1500 ft upstream from the terminal; the proposed 
replacement bridge is approximately 3200 ft from the terminal and there is deep water off the 
berth, so the proposed bridge is not expected to have an impact of use of the turning basin.  

 

 

Larry L. Daggett, Engineer 

 
 



 



 Conversation Log 

  Telephone Call  Email 

  In Person Conversation  Other Communications 

Date of 
Communication: 

4/15/2013 

Subject: Vancouver Turning Basin impacts 

Contact Name: Paul Amos, President (Contacted by Ron Mason, Contractor to CRC project, HDR Inc.) 

Company: Columbia River Pilots 

Phone Number: 503-289-9924 

Email: 
officers@colrip.com 

Conversation: 

• Ron stated that Lafarge believes they may have a deep draft vessel that could make calls at their 

terminal sometime in the next five years. These vessels would be deep draft, 30-35 feet.  Paul 

noted that they do not make any future fleet projections as to the vessels utilizing the 

navigation channels and turning basins. 

• Paul noted that any ship (deep draft) transiting upstream of the swing span railroad bridge will 

turn before transiting back through the bridge and will not back through the span. 

• Paul noted that tug assistance is possible in the turning basin and would only be limited to the 

users’ willingness to pay for the tug assistance. He noted that the turn would likely require 2 

tugs. 

• Ron asked if there were any upper limit flows that inhibited navigation for deep draft vessels in 

the Columbia River. Paul said that they continue navigation for all high flows during spring 

freshets. There was a time in the floods of 1996 that navigation was limited but the system that 

they use now would remain operable in those conditions were they to happen again. 

• Ron mentioned his approach using USACE design guidance to calculating the required length of 

the turning basin for low and high current conditions. Paul respectfully disagreed with the 

approach stating that the more extreme spring events are what they would be most concerned 

with; these would require that the turning basin be modeled in ship simulation. 

• Paul’s recollection is that no commercial deep draft vessels have made the transit upstream of 

the swing span railroad bridge in the 23 years that he has been a LCR Pilot. 

• Paul verified that the buoy (buoy #2) located approximately 600 ft. downstream of the existing I-

5 bridge represents the upstream usable limit of the turning basin.  

• We are welcome to call back if we have additional questions for Paul or Anne 
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360/737-2726         503/256-2726 WWW.COLUMBIARIVERCROSSING.ORG 700 WASHINGTON STREET, SUITE 300,  

VANCOUVER, WA 98660 

 Memorandum 

April 17, 2013 

TO: Heather Wills, CRC Environmental Manager 

FROM: Rich Hannan, P.E., Ron Mason, P.E., HDR 

SUBJECT: Vancouver Turning Basin Evaluation Technical Memorandum 

Introduction 
The Columbia River Crossing (CRC) Project will construct two new bridges carrying I-5, light-rail 
transit, and a shared use path across the Columbia River to replace the existing interstate 
bridges. The proposed bridges will modify existing Federal navigation projects, thus requiring a 
Clean Water Act Section 404 and United States Code (USC) Section 408 authorization from the 
U.S. Army Corps of Engineers (USACE). The existing Federal projects impacted by the CRC 
Project are:  

 The main Columbia River navigation channel, authorized by the Rivers and Harbors 
Act of August 26, 1937;  

 The barge channel, authorized under Section 107 of the Rivers and Harbors Act of 
July 14, 1960;  

 The 35-foot turning basin downstream of the existing I-5 bridge, authorized by the 
Rivers and Harbors Act of October 23, 1962; and  

 The alternate barge channel, authorized by the Water Resources Development Act 
of August 17, 1999.  

USC Section 408 allows non-Federal modifications to USACE projects only when the 
modifications will not be injurious to the public interest and will not impair the usefulness of 
those project (e.g. result in declines in safety, operational function, etc.). Modifications proposed 
by the Columbia River Crossing project meet both of these criteria. Additionally, construction of 
the new bridges and channel modifications will have at least one channel open to construction 
throughout construction and minimize impacts to USACE operations and maintenance. 
 
This technical memorandum (TM) discusses impacts to the Vancouver Turning Basin created 
by the new location of the proposed Columbia River Bridges (CRB). This TM also documents 
the evaluation of the impacts of the proposed CRB on the Vancouver Turning Basin (VTB) by 
outlining the history, current use, and impacts of proposed changes to the VTB. 

History  
The Rivers and Harbors Act of March 3, 1905 provided for dredging of a channel 20 feet deep 
and 150 feet wide upriver from the confluence with the Willamette River. 
  
Due to navigation issues in the reach of the Columbia River between its confluence with the 
Willamette River and the Pacific Highway Interstate Bridge (the current location of the existing I-
5 Bridge), the Port of Vancouver requested USACE to modify the navigation channel.  In a 
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February 4, 1931 letter from the Port of Vancouver, the following modifications were 
recommended to USACE: 
 

 The navigation channel be deepened to 30 feet at low water, 

 The navigation channel be widened to 300 feet  and, 

 Construction of two turning basins each having the dimensions of 800 feet wide and 
2,000 feet long. 

USACE recommended to Congress that the channel be modified to 28 feet deep and 300 feet 
wide and complete the construction of the two turning basins.  House Documents (HD) 249, 
dated February 16, 1932 was approved and USACE was funded to complete these 
recommended modifications. 
 
Since HD 249 was approved, numerous modifications have been requested by local 
governments to the navigation project and many of these requests were have been 
subsequently approved by Congress and constructed by USACE. 
 

Existing Conditions 
Exhibit 1 shows the current configuration of the lower and upper turning basins. The upper 
turning basin is referred to as the Vancouver Turning Basin.  The VTB is authorized to a depth 
of 35 feet, a width of 800 feet and a length of 2,000 feet.  The upstream limit of the VTB is 50 
feet downstream from the existing I-5 Bridge.  This exhibit also shows the locations of the 
navigation channels that are immediately upstream of the VTB.  The total surface area of the 
VTB is approximately 57 acres. 
 
The lower turning basin is not impacted by the Columbia River Crossing Project. 
 

Proposed Conditions 
Exhibit 2 shows the proposed configuration of the VTB with the proposed CRB. The proposed 
CRB will encroach into the turning basin by approximately 490 feet.  During construction, the 
temporary encroachment will be approximately 590 feet. 

The width and depth of the VTB will not be impacted by the proposed CRB.  The length of the 
VTB will be reduced from 2,000 feet to approximately 1,500 feet, resulting in a surface area 
reduction of approximately 10 acres. 

General Discussion  

Current Vessel Usage 
Based on discussions with the Ports of Vancouver and Portland, terminal managers, Columbia 
River Pilots and the Columbia River Towboat Association, the only vessels that transit the VTB 
are tugs with barges for this reach of the Columbia River. They do not use the VTB for turning, 
but rather transit through the basin in taking approximately 20 minutes to complete the journey. 

The only vessels know to utilize any portion of the VTB are ocean going barges with drafts of 20 
feet which dock at the Lafarge Terminal in the Port of Vancouver on a regular basis.  The 
terminal is just downstream of the VTB and immediately upstream of the Burlington Northern 
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Santa Fe (BNSF) railroad bridge. After unloading, the barges proceed upstream a couple 
hundred feet and then proceed to turn in the downstream direction. 

In recent history, deep draft vessels do not use the VTB.  According to the Port of Vancouver 
and local tug boat pilots, “no one remembers seeing a deep draft vessel upstream from the 
BNSF Railroad Bridge” (Cpt. Paul Amos, 2013), . Many of the pilots have been transiting this 
reach of the river for over 25 years. 

Cpt. Paul Amos, President of Columbia River Pilots (ColRiP) also stated that it is likely that no 
deep draft vessel has been upstream of the BNSF railroad bridge for over 25 years or longer. 

Projected Vessel Usage 
Primary users of this reach of the Columbia River are tugs with barges; it is projected that they 
will continue to be the primary users in the foreseen future.   They transit through the VTB, but 
do not use it for turning. 
 
The Lafarge terminal manger has stated that if the economic conditions in the area change, they 
could possibly use a deep draft vessel to bring commodities (e.g. cement) to their terminal.  This 
vessel could have a draft up to 35 feet and a length of 504 feet.  A detailed written plan of the 
potential use of deep draft vessels is not currently available.  
 
Due to the location of the Lafarge terminal, a deep draft vessel leaving this terminal will proceed 
upstream and make a downstream turn, possibly with the aide of up to two tug boats.  The VTB 
would be used for turning in the downstream direction safely. In conversations with the 
Columbia River Pilots Association, Cpt. Amos also stated that the pilots could turn the vessel 
with tug assistance for both the existing and proposed configurations safely.  
 

Projected Terminal/Port Usage 
The original Terminal 1 was developed for oil and lumber exports and is owned by the Port of 
Vancouver.  Terminal 1 has not been operational for many decades. The Port of Vancouver 
indicates there is a planned redevelopment of Terminal 1 into a condominium complex and park 
that this area will be converted to a park and condominiums will be constructed along the 
Columbia River.  

The Lafarge terminal appears to be the primary active terminal along this section of the 
Columbia River and, as indicated previously, the Lafarge terminal is located down stream from 
the VTB. 

Physical Constraints for Existing Conditions (Buoy 2) 
The only constraint in the VTB is the Interstate 5 bridge approach Buoy 2, which is located at 
45°34’ 14.241”N and 122°40’33.620”W.   Exhibit 2 shows this navigation beacon (Buoy 2). This 
buoy is about 590 feet downstream of the existing I-5 Bridge; it is a red "nun" according to the 
navigation charts.   A review of historical navigation charts shows that this Buoy was installed in 
1975.  Buoy #2 is used by tug boat pilots to line up for safe passage under the draw bridge. Due 
to the location of this buoy, the upper portion of the VTB has not been available for turning 
maneuvers by deep draft vessels for over 35 years. The usable length of the turn basin has 
been about 1,400 feet in length. 

Accident Reports 
A review of safety records shows that no accidents have been reported to the USACE or the 
United States Coast Guard (USCG) in the VTB. This supports the concept that existing width 
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and effective length (as reduced by Buoy 2) of the VTB have created no navigational hazards.  
As such, the proposed modifications to the VTB, which will increase the effective length by 
nearly 100 feet, will not impact safety or create an unsafe condition for navigation. 

Technical Evaluation 

Background Information 
The original dimensions of the VTB were proposed by the Port of Vancouver in 1931.  Design 
guidance for turning basins was not available at that time.  The dimensions of the basin were 
determined by the length of the terminals under development and the overall dimensions of the 
vessels that were calling on the Port of Vancouver.   A review of documents by USACE also 
concluded that the dimensions of the VTB were developed by the Port of Vancouver and that no 
detailed design work was performed. 

Methodology 
To evaluate potential impacts of the VTB, the USACE current design manual, EM 1110-2-1613, 
Hydraulic Design of Deep Draft Navigation Projects, dated 31 May 2006 was used to assess 
proposed impacts to the VTB.   Chapter 9 of EM 1110-2-1613, Integral Features, provides a 
description and guidance for the design of turning basins. 

Appendix A, attached to this memorandum provides figures, hydraulic information, vessel 
lengths, conversion tables and supporting information used to evaluate the proposed 
dimension’s of the VTB, given current USACE design guidance. 

Results  
Using EM 1110-2-1613 guidance, the dimensions of the existing turning basin were evaluated.  
USACE defines low current as less than 1.5 knots.  Results from unsteady hydraulic modeling, 
relates this criterion to roughly 200,000 cubic feet per second (cfs) in the Lower Columbia River.  
Using summary hydrograph plots for the United States Geological Survey gage at The Dalles, 
Oregon, the mean flow in the Lower Columbia River is at or below 200,000 cfs, for roughly 9 
months of the year. Figure 1 in Appendix A shows a typical layout of a turning basin for low 
currents based on USACE design criteria for existing conditions.   
 
For a low current layout, using a design vessel length of 504 feet (length of vessel that may 
dock at the Lafarge terminal), the existing dimensions for the VTB meet USACE criteria 
requirements.   
 
For a high current turning basin configuration, (current greater than 1.5 knots), the 
recommended width of the turning basin VTB would 756 feet.  The current width of the VTB is 
800 feet and the proposed VTB configuration would not change this dimension, therefore the 
width design criteria is achieved.   
 
For the turning basin length in high current conditions, the USACE recommends ship 
simulations be used; however a simulation has not bee completed. The proposed CRB 
encroachment in to the existing VTB would result in a turning basin 1500 feet long. Tugs boats 
may be required to assist with a turning maneuvers during high flow conditions (e.g. spring 
freshets).  Figure 2 in Appendix A provides a typical layout of a turning basin for high currents 
and the existing conditions, based on USACE design criteria. Figures 3 and 4 (Appendix A) 
depict the VTB with the proposed CRB for low and high current conditions. 
 



VANCOUVER TURNING BAS N EVALUATION TECHNICAL MEMORANDUM 

 5 

Buoy 2 which is located about 600 feet downstream from the existing I-5 bridge effectively 
blocks the upper part of the turning basin for downstream turning maneuvers. As indicated 
earlier in the TM this buoy began operation in 1975.   
 
The removal of Buoy 2 will need to be evaluated.  Currently, the buoy is used to line the pilots 
up for the lift span.  The lift span will be eliminated and so will the need for that buoy.  Based on 
conversation with the river pilots and the recommendation of the USCG, proposed navigation 
aides might be located in the area but these aides will not be in the same location and should 
not reduce any of the remaining VTB area. 

Conclusion  
The proposed bridge will permanently reduce the VTB area by 18% but will not have an impact 
on current or future use. The following is a summary of the reasons that support this conclusion: 

 

 The technical analyses in Appendix A demonstrate that with the reduced area, the 
VTB meets current USACE design guidance in EM 1110-2-1612.  

 The existing turning basin width of 800 feet is not affected by the proposed bridge. 

 During the past 35 years, Buoy #2, used for lining up for the lift span, has effectively 
reduced the length of the turning basin by 600 feet with no reports of accidents on 
this reach of the river. 

 Letters from the Port of Vancouver, Columbia River Towboat Association, Port of 
Portland, Tidewater in support of a statement of “no impact to the turning basin”.  

 Cpt. Paul Amos, President of Columbia River Pilot, stating that safe turning can be 
accomplished with the use of tugs.  

 No commercial deep draft vessels have travelled above the BNSF railroad bridge in 
over 25 years according to pilots in the lower Columbia River. 

 The Port of Vancouver’s Terminal #1 has not functioned for over 25 years and is 
currently being considered for redevelopment to be converted to a park and 
condominium complex. This will result in very little if any need for deep draft vessel 
to call on the terminal #1 location.  

 There are no reports of accidents for this reach of the river, 

 Based  on input from the Towboat Pilots Association, they do not currently use the 
turning basin for turning maneuvers, 

 The existing VTB has an effective length of 1400 feet and the proposed VTB 
effective length will be 1,500 feet. 

 The existing VTB width of 800 feet will not change, and 

 The existing and proposed VTB width and effective length meet the requirements of 
Chapter 9 of USACE design guidance, EM 1110-2-1613. 
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Appendix A – Technical Evaluation of Proposed Vancouver 
Turning Basin 
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Memorandum

To: Matt Deml, PE 

From:   Ron Mason, PE Project: Columbia River Crossing (CRC) 

Copy:   

Date:   April 17, 2013 Job No:  

Re: Evaluation of Vancouver Turning Basin 
Computed by: Ron Mason 
Checked by: Shane Cline 

Problem Statement:  
Using United States Army Corps of Engineers (USACE) guidelines, determine minimum dimensions of 
Vancouver Turning Basin (VTB).  Investigate potential of proposed Columbia River Bridge (CRB) to impact 
minimum dimensions.  

Given:  
 Guidance Document  

o Engineering and Design - Hydraulic Design of Deep Draft Navigation Projects (EM 1110-2-
1613), May 31, 2006, (see Exhibit 1) 

 Existing Dimensions of VTB 
o Depth = 35 feet (Columbia River Datum) 
o Width = 800 feet 
o Length = 2,000 feet 
o Effective length 1,400 feet due to location of Buoy #2. 

 Dimensions of VTB after construction of proposed CRB.   
o Depth = 35feet  
o Width = 800 feet 
o Length=1,500 feet (The proposed CRB will be located downstream of existing bridge.  This 

will impact the existing VTB by 500 feet.) 
 Vessel Types: 

o T-2 Tanker – The VTB was originally sized to accommodate a T-2 Super Tanker.   
 Length = 572 feet 
 Beam width = 75 feet 
 Draft = 30 feet 

o Bulk Cement Carrier – The T-2 Super Tanker is not currently in use.  Conversations with Les 
Bechtel at Lafarge Terminal indicate that the Bulk Cement Carrier is the largest ship 
anticipated for this area in the future. 
 Length = 504 feet 
 Beam width < 100 feet 
 Draft  = 34 to 35 feet 
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 Hydraulic information from HEC-RAS unsteady flow model using 2003 spring FRESHET (May-
July) Data for river mile 106.0.  Model provided by USACE.  

HEC-RAS Hydraulic Data for RM 106.0 

Discharge (Q) 
(CFS) 

Velocity 
(fps) Knots 

~100,000 ~1.5 0.88 

~135,000 ~1.8 1.07 

~150,000 ~2.0 1.18 

~200,000 ~2.7 1.60 

~250,000 ~3.0 1.78 

~300,000 ~3.6 2.13 

 

Case I – Low Current Condition 
 Determine minimum turning diameter for Low Current Layout  

o See EM 1110-2-1613, Figure Fig 9-1, page 9-3 

VTB Width Calculations 
o For currents up to 1.5 knots, minimum width of turning basin = 1.5 x vessel length. 

 T-2 Tanker: 
 Minimum width of VTB = 1.5 x 572 feet = 858 feet 

 Potential Bulk Cement Carrier: 
 Minimum width of VTB= 1.5 x 504 feet = 756 feet 

o Width Calculation Discussion: 
 Because VTB width = 800 feet for proposed vessel (504 feet), the criteria of width for 

high current is met for the Potential Bulk Cement Carrier.   
 It appears that by using a factor of 1.5 to estimate the Turning Basin width required for 

a T-2 Super Tanker, a basin width of 858 feet may be appropriate. This width exceeds 
the authorized 800 foot width of the VTB.   

 The width of the VTB is not changing between existing and proposed conditions. 
 Use of tug boats may be required for high currents 

Result:  Criteria of width for low currents is met. 

VTB Length Calculations 
o For currents less than 1.5 knot, the width of turning basin = 1.5 x vessel length. 

 T-2 Tanker: 
 Length of VTB = 1.5 x 572 feet = 858 feet 

 Bulk Cement Carrier: 
 Length of VTB = 1.5 x 504 feet = 756feet  

o Length Calculation Discussion 
 Minimum length of VTB is approximately 700 feet. 
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 The existing VTB has an authorized length of 2,000 feet, but has an effective 
length of 1,400 feet due to the presence of Buoy #2. 

 Length of VTB appears to be based on the length of terminal facilities (roughly 
2,000 feet) 

 Anticipated impacts from Proposed CRB are anticipated to reduce VTB length 
to 1,500 feet.  This is nearly double the minimum turning length of 700 feet.   

Result:  Criteria of length is met. 

VTB Depth Calculations 
 Depth of VTB should equal depth of navigation channel. 

o Depth of VTB = 35 feet (Columbia River Datum) 
o Depth of Authorized Navigation Channel = 35 feet (Downstream of VTB) 

Result: VTB depth criteria is met. 

VTB Additional Considerations 
 EM 1110-2-1613 states that “the turning basin should use the navigations channel as part of the basin”.  

Both the existing and proposed conditions meet this criteria. 
 EM 1110-2-1613 states that “The ends will make angles of 45 degrees or less with the adjacent edge of 

channel..”. Exhibit 1 and 2 show that this criteria is also met. 

Result: VTB additional considerations are met in the existing and proposed condition. 

Case I (Low Current) Conclusions 
 All criteria is met according to EM 1110-2-1613. 
 It is anticipated that Deep Draft vessels can use the VTB without assistance from 100,000 to 

200,000 cfs.   
 Above 200,000 cfs Deep Draft vessels may require tug assistance.  This is situation for both the 

existing conditions.  At this flow, velocities exceed the 1.5 knot threshold.   

Case II – High Current Configuration 

Turning Basin Width Calculation 
 Width of VTB = 1.5 x Vessel length 

 T-2 Super Tanker 
 Width of VTB = 1.5 x 572 feet = 858 feet 

 Potential Bulk Cement Carrier 
 Width of VTB= 1.5 x 504 feet = 756 feet  

 Width Calculation Discussion 
 Because VTB width = 800 feet for proposed vessel (504 feet), the criteria of 

width for high current is met for the Potential Bulk Cement Carrier.   
 It appears that by using a factor of 1.5 to estimate the Turning Basin width 

required for a T-2 Super Tanker, a basin width of 858 feet may be 
appropriate. This width exceeds the authorized 800 foot width of the VTB.   
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 The width of the VTB is not changing between existing and proposed 
conditions. 

 Use of tug boats may be required for high currents 

Turning Basin Length Calculation 
 Final design for high flow conditions designed according to tests conducted on a ship simulator. 

VTB Depth Calculations 
 Depth of VTB should equal depth of navigation channel. 

o Depth of VTB = 35 feet (Columbia River Datum) 
o Depth of Authorized Navigation Channel = 35 feet (Downstream of VTB) 

Result: Width and depth criteria for the Case II – High Current Configuration are met.  It is anticipated 
that length requirements will be met with the 1,400 long proposed VTB.  The length will be verified 
during the ship simulation study.  

VTB Conclusions 
 It is anticipated that Deep Draft vessels can use the VTB without assistance from 100,000 to 

200,000 cfs.   
 Based on an investigation of a range flows, the current and proposed VTB dimensions appear are 

estimated to be sufficient for safe turning of flows up to approximately 200,000 cfs.  This is the flow 
rate that results in velocities exceeding 1.5 knots.  For flows exceeding 200,000 cfs, current 
guidelines suggest a ship simulation. 

 CRC is scheduled to perform a ship simulation in the Fall of 2013. The VTB length of 1,500 feet will 
be verified with this simulation. 

 Turning basin criteria for length, width, and depth outlined in EM 1110-2-1613 are met. 
 Use of tug boats for turning deep draft vessels may be required for periods of high currents.  This is 

true of both existing and proposed conditions. 
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Pages 9-1 through 9-3 of EM 1110-2-1613,  
Engineering and Design - Hydraulic Design of Deep Draft Navigation Projects 

  



 



EM 1110-2-1613 
31 May 06 

9-1

CHAPTER 9 

Integral Project Features 

9-1. Navigation Features. The following is a list of navigation features normally considered as a 
part of the overall improvement project: 

a. Turning basins. 

b. Anchorage areas. 

c. Jetties and breakwaters. 

d. Dikes and other channel training or control structures. 

e. Salinity barriers. 

f. Diversion works. 

g. Aids to navigation. 

h. Ice barriers. 

i. Maneuvering areas. 

j. Ship locks. 

k. Channel wideners at turns or bends (local width increases). 

These individual features when pertinent are usually integral to and necessary for the day-to-day 
operation of the port and allow the design ship to sail through the proposed channel improvement 
project in a safe and efficient manner. 

9-2. Turning Basins.

a. Ship Turning. In normal operations, turning basins are used by the pilots in 
conjunction with two or more tugs to bring the ship about. Full advantage is also taken of the 
prevailing currents and wind conditions to help maneuver the ship. The pilot strategy may be 
different on flood or ebb tide current and may change with wind direction. If the ship is equipped 
with thrusters (bow or stern, sometimes both), then these will be used to the fullest. The ship 
engine and rudder are usually manipulated, which will provide additional control. Care is usually 
taken to keep the ship stern away from shoals, rocks, banks, and docks to minimize possible 
damage to propellers and rudders. Pilot strategy may change, however, depending on the 
location of the ship bridge on the ship. When the bridge is located at or near the stern of the ship, 
turning will be accomplished using the stern with another visible reference to control and 
monitor ship position. 
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b. Location. Navigation channel project improvements will provide for a turning basin 
to enable the ships to be turned about to reverse ship direction and allow an outbound sailing 
transit. The basin is usually located at the head of navigation near the upstream end of the 
channel project, upstream of a group of terminals and docks on a long channel, or at the entrance 
to a side channel with berthing facilities. The turning basin will be designed to provide sufficient 
area to allow the design ship to turn around using ship bow and stern thrusters (if available) and 
with local port tug assistance. Preference in turning basin location should be given to a site with 
the lowest current effects, since this has a major impact on the turning ship and therefore the size 
of the turning basin. Figure 9-1 gives recommended shape and size of turning basins in low and 
high current situations. 

c. Size.

(1) The size of the turning basin should provide a minimum turning diameter of at least 
1.2 times the length of the design ship where prevailing currents are 0.5 knot or less. Recent 
ERDC/WES simulator studies have shown that turning basins should provide minimum turning 
diameters of 1.5 times the length of the design setup where tidal currents are less than 1.5 knots. 
The turning basin should be elongated along the prevailing current direction when currents are 
greater than 1.5 knots and designed according to tests conducted on a ship simulator (Figure 9-1). 
Turning operations with tankers in ballast condition or other ships with high sail areas and design 
wind speeds of greater than 25 knots will require a special design study using a ship simulator. 

(2) Where traffic conditions permit, the turning basin should use the navigation channel as 
part of the basin area. The shape of the basin is usually trapezoidal or elongated trapezoidal with 
the long side coincident with the prevailing current direction and the channel edge. The short side 
will be at least equal to the design multiple (1.2 or 1.5, depending on the current) times the ship 
length. The ends will make angles of 45 deg or less with the adjacent edge of the channel, 
depending on local shoaling tendencies. Modifications of this shape are acceptable to permit better 
sediment flushing characteristics or accommodate local operational considerations. 

d. Depth. Normally, the depth of a turning basin should be equal to the channel depth 
leading or adjacent to the basin proper. This is done to prevent any possibility of confusion by the 
channel project users that could cause grounding accidents. The normal dredging tolerance and 
advance maintenance allowance are included in the depth of the turning basin. In some operational 
circumstances where design ships will always turn in ballast, the turning basin could be designed to 
a smaller ballasted ship draft, which could provide substantial cost savings. 

e. Shoaling. A turning basin will tend to increase shoaling rates above normal channel 
rates because of the increase of the channel cross-sectional area, which modifies current patterns. 
Increased shoaling in the basin could cause modifications in shoaling patterns farther downstream 
or upstream. 
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Figure 9-1. Turning basin alternative designs 

9-3. Anchorages. Anchorages are provided near the entrance to some ports for vessels awaiting 
berthing space, undergoing repairs, receiving supplies and crews, awaiting inspection, and 
lightering off cargo. In cases with long navigation channels to get to the port area and heavy 
traffic, additional anchorages may also be provided along the channel. As shown in Figure 9-2, 
design of the required anchorage area depends on the method of ship mooring, the size and 
number of the ships in the anchorage, and the environmental forces (wind, currents, and waves) 
acting on the anchored ships. Normally, anchorage areas provide space to allow for 
free-swinging bow anchoring, since some ships are not equipped with stern anchors. 
Free-swinging moorings require a circular area having a radius equal to the length of the ship 
plus the length of the anchor chain (scope of the anchor). The U.S. Navy (1981) has calculated a 
set of tables giving these required dimensions from which the following approximation can be 
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Attachment B 

Figures 

Figure 1 – Low Current Layout based upon USACE Design Criteria (Existing I-5 Bridge) 

Figure 2 – High Current Layout based upon USACE Design Criteria (Existing I-5 Bridge) 

Figure 3 – Low Current Layout based upon USACE Design Criteria (Proposed I-5 Bridge) 

Figure 4 – High Current Layout based upon USACE Design Criteria (Proposed I-5 Bridge) 
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Exhibits 1 and 2 
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NOTES:
APPROXIMATED AREA OF VANCOUVER TURNING BASIN = 57 ACRES
APPROXIMATE AREA IMPACTED BY PROPOSED PIERS = 10 ACRES
APPROXIMATE AREA IMPACTED BY CONSTRUCTION = 13 ACRES
% OF VANCOUVER TURNING BASIN IMPACTED BY PROPOSED BRIDGE= 18%
% OF VANCOUVER TURNING BASIN IMPACTED BY TEMPORARY CONSTRUCTION = 23%

* PRESENTLY MAINTAINED AT 17 FEET. 

1.  EXISTING FEDERAL NAVIGATION PROJECT INFORMATION TAKEN FROM NAVIGATION 
     DRAWING CL_29_VTB PROVIDED BY THE USACE; REVISED FROM INTERIM REPORT ON
     PORTION OF COLUMBIA AND LOWER WILLAMETTE RIVERS PROJECT BETWEEN INTERSTATE
     BRIDGE AT VANCOUVER, WASHINGTON, AND MOUTH OF WILLAMETTE RIVER, 8 APRIL 1959.
2.  THE INFORMATION PROJECTED IN THIS EXHIBIT REPRESENTS DATA PROVIDED ON 3/14/13.
3.  THIS INFORMATION IS SUBJECT TO CHANGE DURING THE CONTINUED DESIGN PROCESS 
     AND DURING CONSTRUCTION.
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Exhibit 1 - Vancouver Turning Basin Encroachment 
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NOTE: 
1. BACKGROUND INFORMATION TAKEN FROM USACE DRAWING CL_29_VTB
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Exhibit 2 - Vancouver Turning Basin Encroachment (Enlarged)
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