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Comprehensive Plan Amendment to Designate Certain Areas At And Adjacent To 
Bradwood Development 
 

This amendment designates 46.4 additional acres in the Columbia River adjacent to 
Bradwood and shown on the map attached as Exhibit 1 Aquatic Development (AD) in order to 
facilitate the development of a turning basin at this location.  The amendment also provides for 
the reconfiguration of the Marine Industrial (MI) site at Bradwood to include 5.35 acres currently 
zoned Aquatic Natural (AN).  After discussions with County staff, an applicant, Bradwood 
Landing, a wholly owned subsidiary of NorthernStar Natural Gas, requested a comprehensive 
plan amendment to authorize these designations.  The County has approved these changes in 
designations and in this plan amendment and the remainder of Ordinance 08-05 finds that the 
changes are consistent with the Statewide Planning Goals.  

Goal 16 is: 

To recognize and protect the unique environmental, economic, and social 
values of each estuary and associated wetlands; and 

To protect, maintain, where appropriate develop, and where appropriate 
restore the long-term environmental, economic, and social values, diversity and 
benefits of Oregon’s estuaries. 

An exception to Goal 16 is not required because the water dependent industrial use of the 
Bradwood site is appropriate given its unique characteristics, including  

• Location at River Mile 39 
• Within 1,000 Feet of the Columbia River channel 
• Self scouring water depths of 30 to 40 feet close to shore 
• Direct rail access 
• Approx. 50 acres of backup lands 
• Single Ownership 
• Dredged Material Disposal and Mitigation Areas on Site 
• Relatively Isolated Location 
• Existing Dock Structure 
• Rock Source On Site for Development Needs that Also Has Commercial 

Development 
 

and the amendments will not adversely affect the estuarine ecosystem.  The dredging of the 
turning basin, as well as the changing of the MI site configuration, will, as discussed below, 
support the efficient and appropriate use of the existing upland MI site. 

Bradwood has historically been used for industrial and industrial support facilities.  In 
1843, the first commercial saw mill in what would later become Oregon was established at 
Bradwood at the base of Hunt Creek Falls.  The site was considered ideal because most 
commerce was by water and  Bradwood  boasted a natural deep water port.  Rail service to the 
site was serving the area and transporting product by 1898.  In 1930, Fred Bradley and Walter 
Woodard built their new mill and support town on the site, building up the land by contracting 
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with the Army Corps of Engineers to dredge the Columbia River and place the dredge material 
on the site.  The Bradley and Woodward company, named Bradwood, rebuilt and extended the 
railroad in the area and brought it up to Hunt Creek and into the mill site.  Supporting uses such 
as a post office, meeting hall, cafeteria and worker housing were also constructed during the mill 
operations, including in areas currently zoned AN.  In 1983 the County recognized the nature of 
the site as irrevocably committed to water dependent industrial use and zoned much of the site 
formerly occupied by the mill use Marine Industrial.  In 1990, the County recognized the need 
for Aquatic Development zoning at the site and designated an AD band along the shore and a 
200 foot wide AD access channel between the site and the Columbia River navigation channel.  
The County also noted the appropriateness of filling the mill pond and rezoning the mill pond to 
MI to create a cohesive industrial site.  The County has now determined that, continuing to 
recognize the commitment of the area to water dependent industrial use and the need to minimize 
physical disruptions to a cohesive industrial site, additional changes to the zoning and plan are 
appropriate.  

The area to be rezoned to AD is authorized to allow development of a turning basin 
capable of accommodating modern ships.  The 1975 Lower Columbia River Ports Study 
conducted by Oregon Department of Transportation recognized Bradwood as a valuable deep 
water port location.  The Columbia River access via the navigation channel is being deepened by 
the channel deepening project to accommodate ships of the size that will serve Bradwood.  The 
depth of the river in this area, like the channel, requires some dredging to support access by the 
new generation of deep-draft vessels.  The Columbia River navigation channel was deepened by 
the federal government because: 

“The lower Columbia River navigation channel has been dredged 
to insure the safe passage of cargo ships for more than 100 years.  
The existing channel, however, [was] not deep enough to handle 
the new generation of larger, deep-draft vessels when they are fully 
loaded.  ***As these larger ships enter the trade in greater 
numbers, the channel depth limitation threatens the region’s ability 
to gain efficient access to world markets.”  
http://www.channeldeepening.com/channel_projoverview.asp 

Further, efficient development of the site requires reconfiguration of the MI site to allow 
the construction of some support facilities and realignment of the railroad into an area currently 
zoned AN.  This reconfiguration of the site allows the avoidance of approximately three acres of 
wetland of the most rare habitat type to the north of the site and recognizes the areas were 
previously used as backup or support land for the mill use.  The rezoning also facilitates a 
compact development layout. 

Goal 16 calls for maintenance of important and unique environmental, economic and 
social features within the estuary.  To the extent Goal 16 requires a consideration and description 
of cumulative impacts on the estuary of the alterations and development activities, the County 
considers and describes them below. 
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Clatsop County’s land use ordinance sets forth in LWDUO Section 5.800 “an assessment 
process for development alterations which could potentially alter the estuarine ecosystem.”  
LWDUO 5.810.   

“Section 5.830.  Information to be Provided in the Impact 
Assessment. 

“Information needed to complete the Impact Assessment should be 
obtained from sources other than the permit application (i.e., 
environmental impact statements, Columbia River Estuary Data 
Development Program data, other reports or data applicable to the 
Columbia River Estuary).  An assessment of impacts of aquatic 
area pesticide and herbicide application may be provided by the 
Oregon Department of Agriculture and the Oregon Department of 
Environmental Quality.  An assessment of the impacts of new 
point-source waste water discharges into the Columbia River 
Estuary may be provided through the National Pollution Discharge 
Elimination System (NPDES) permit program. 

“A complete Impact Assessment includes the following 
information: 

“(1) Aquatic life forms and habitat, including information on 
both the extent of and impacts on:  habitat type and use, species 
present (including threatened or endangered species), seasonal 
abundance, sediments, and vegetation. 

“(2) Shoreland life forms and habitat, including information on 
both the extent of and impacts on:  habitat type and use, species 
present (including threatened or endangered species), seasonal 
abundance, soil types and characteristics, and vegetation present. 

“(3) Water quality, including information on:  sedimentation 
and turbidity, dissolved oxygen, biochemical oxygen demand, 
contaminated sediments, salinity, water temperatures, and expected 
changes due to the proposed use or activity. 

“(4) Hydraulic characteristics, including information on:  water 
circulation, shoaling patterns, potential for erosion or accretion in 
adjacent areas, changes in flood levels, flushing capacity, and 
water flow rates. 

“(5) Air quality, including information on quantities of 
particulates and expected airborne pollutants. 

“(6) Public access to the estuary and shoreline, including 
information on:  proximity to publicly-owned shorelands and 
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public street ends; effect of public boat launches, marinas and 
docks; and impact on inventoried public access opportunities. 

“(7) Navigation, including information on:  distance from 
navigation channels, turning basins and anchorages; proximity to 
range markers. 

“(8) Demonstration that proposed structures or devices are 
properly engineered. 

“(9) Demonstration that the project’s potential public benefits 
will equal or exceed expected adverse impacts. 

“(10) Demonstration that non-water dependent uses will not 
preempt existing of future water-dependent utilization of the area. 

“(11) Determination of methods for mitigation and 
accommodation of the proposed development, based on items 
(1) through (10) above, in order to avoid or minimize preventable 
adverse impacts.” 

The County finds in Ordinance 08-05 that “the proposed uses and activities represent a 
potential degradation or reduction of estuarine resources.  The Impact Assessment identifies 
regional alterations or conditions that will eliminate or minimize to an acceptable level expected 
adverse impacts.”  LWDUO 5.840(2). 

The Board concludes that the plan amendment is consistent with maintaining the 
diversity of important features within the estuary and that important environmental, economic 
and social features of the estuary will be maintained. 

No dredging may occur without numerous environmental impact avoidance, 
minimization and mitigation requirements under federal, state and local permitting processes.  
Projects within the estuary must undergo extensive environmental review.  The Bradwood 
Landing project is undergoing rigorous and multiple environmental reviews by regulatory staff.  
This review began with repeated consultation and iterative data collection and design revisions 
over nearly two years to discuss the Bradwood Landing proposal and solicit input at all levels of 
government including but not limited to the following state, federal and local agencies: 

• National Marine Fisheries Service 
• U.S. Fish and Wildlife Service 
• U.S. Army Corps of Engineers 
• Oregon Dept. of Fish and Wildlife 
• Washington Dept. of Fish and Wildlife 
• Oregon Dept. of State Lands 
• Oregon Dept. of Environmental Quality 
• Washington Dept. of Ecology 
• Washington Department of Natural Resources 
• Washington Department of Transportation 
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• Washington State Historic Preservation Office 
• Oregon State Historic Preservation Office 
• Tribes and representative organizations 
• Clatsop County 
• Cowlitz County 
• Columbia County 

LWDUO 5.830 notes that information considered when completing the impact 
assessment “should be obtained from sources other than the permit applicant (i.e., environmental 
impact assessments, Columbia River Estuary Data Development Program data, other reports or 
data applicable to the Columbia River Estuary).”  The record in the application includes the draft 
Environmental Impact Statement.  The dEIS at pg. 450-453 notes that: 

“The Columbia River is currently considered marginally healthy by the 
COE, and is water quality limited for temperature, mercury, and arsenic.  These 
water quality conditions reflect both historic and modem activities within and 
along the river.  In the foreseeable future, there will likely be a number of projects 
or activities that result in additional stresses on water quality and the aquatic 
resources of the Columbia River; including several of the waterfront 
projects * * * (e.g., Tri-County Truss/Lyman Lumber, Beaver Power Plant, Port 
Westward Power Plant, Cascade Grains Ethanol Plant, Columbia Tidal Energy 
Hydroelectric Project, Mint Farm Energy Center, and ongoing maintenance 
dredging) as well as the proposed project. 

“Construction of the Bradwood Landing Project would adversely affect 
surface water quality and biological resources associated with the Columbia River 
(* * *).  Specific project activities such as dredging, dredge disposal, pipeline 
installation, and upland clearing/grading could result in a variety of impacts 
related to aquatic resources that include: 

“•   increased water turbidity and resuspension of sediments; 
• increased water temperature; 
• surface runoff/erosion; 
• loss of wetland or upland vegetation; and 
• potential spills of hazardous substances. 

 
“Potential construction impacts on aquatic resources would be minimized 

by NorthernStar’s compliance with (FERC’s) Plan and Procedures, as well as its 
SWPPP, ESC Plans, and HDD Plan.  Nevertheless, the Bradwood Landing 
Project could contribute to cumulative impacts on water quality and aquatic 
organisms when considered in relation to past, present, and reasonably 
foreseeable impacts on the Columbia River.  Impacts from dredging could be 
compounded if other significant dredging projects were conducted concurrently at 
a nearby location (e.g., the Columbia River Channel Improvement Project).  
However, the COE is expected to complete its deepening of the navigation 
channel in the area of the Bradwood Landing site before construction on the 
proposed LNG terminal would begin.  No other dredging projects are anticipated 
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in a location that would cause cumulative impacts together with the Bradwood 
Landing Project. 

“During operation of the proposed LNG terminal, prop wash from LNG 
ships and tugs could temporarily increase suspended sediments and turbidity in 
the mainstem of the Columbia River and in the ship berth and maneuvering area.  
Many past, current, and planned activities in the Columbia River involve ships 
that temporarily disturb bottom sediments, including ship traffic to the existing 
Port Westward Industrial Area and Port of Longview as well as future traffic to 
the Tri-County Truss/Lyman Lumber facilities.  However, as with LNG ships 
delivering cargo to the proposed LNG terminal, sediments suspended by other 
ships would be expected to resettle shortly after ship passage.  Additionally, even 
with the existing and proposed facilities operating simultaneously, disturbance 
associated with prop wash would not be expected to occur at intervals that would 
prevent resettling after each ship.  Some of the suspended sediments could settle 
out in adjacent shallow water areas, including channels, which could ultimately 
result in increased sedimentation in these areas. 

“In conclusion, while construction and operation of the Bradwood 
Landing Project could contribute cumulatively to impacts on water quality in the 
Columbia River, we believe these impacts would not be significant.  Additionally, 
NorthernStar has committed to providing an overall significant net benefit to the 
environment of the lower Columbia River ecosystem by implementation of their 
Mitigation Plan and SEI (see sections 4.5, and 4.6 of the dEIS).  Therefore, even 
when considered in light of past or present activities in the lower Columbia River, 
water quality would not be adversely affected by the proposed project activities. 

“There would be a permanent loss of some existing wetlands as a result of 
construction and operation the proposed Bradwood Landing Project, the Oregon 
LNG Project, and the other reasonably foreseeable future projects located within 
the Port Westward Industrial Area and Mint Farm Industrial Park.  However, 
these projects (including the Bradwood Landing Project) would require, by the 
terms and conditions of their respective COE, ODSL, and WDE permits, 
compensatory mitigation for temporary and permanent wetland impacts.  
NorthernStar has committed to implementing robust compensatory mitigation for 
impacts on wetlands with the goal of restoring tidal influence to areas currently 
isolated from tidal influence.  The resulting increase in wetland quality and 
quantity would offset project impacts.  Therefore, although construction and 
operation of the Bradwood Landing Project along with the other potential projects 
and activities would result in a reduction in the amount of existing wetlands in the 
area, the creation of new wetlands and the enhancement of existing wetlands as 
required by the COE, ODSL, and the WDE permits would be expected to result in 
a net increase in the regional wetland resources. 

“* * * 
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“When projects are constructed at or close to the same time, they have a 
cumulative impact on vegetation and wildlife occurring in the area where the 
projects are built.  Vegetative clearing and grading and other construction 
activities associated with the Bradwood Landing Project, along with other 
construction projects, would result in the removal of vegetation; alteration of 
wildlife habitat; displacement of wildlife; and other secondary effects such as 
increased population stress, predation, and establishment of invasive plant 
species.  These effects would be greatest if the other projects were to be 
constructed within the same timeframe and area as the Bradwood Landing 
Project. 

“* * * 

“The majority of the areas within the Port Westward Industrial Area, Mint 
Farm Industrial Park, and Port of Longview have previously been cleared for 
industrial development.  Because native vegetative communities have been 
substantially altered, the cumulative impact of the proposed project on vegetation 
in the area is expected to be minor.  In addition, any impacts on vegetative 
communities would be further minimized because all of the projects would 
implement mitigation measures designed to minimize the potential for long-term 
erosion, increase the stability of site conditions, and control the spread of noxious 
weeds, thereby minimizing the degree and duration of the cumulative impacts 
associated with these projects. 

“Construction of the Bradwood Landing Project at the same time as other 
projects * * * that would affect waterbodies could cause cumulative impacts on 
aquatic resources within the project area including coldwater anadromous 
fisheries, designated EFH, and areas with tribal usual and accustomed uses.  The 
geographic extent and duration of disturbances caused by construction of the 
Bradwood Landing Project would be minimal and further minimized by the 
implementation of NorthernStar’s project-specific ESC Plans and SWPPP.  
Additionally, the Bradwood Landing Project * * * would be required to obtain 
permits from the COE, ODFW, ODE, WDFW, and WDE and to consult with the 
NMFS and FWS.  These agencies would require measures to mitigate impacts on 
aquatic resources. 

“Animal and plant species and their critical habitat that are listed as 
threatened or endangered federally and/or by the States of Oregon and 
Washington would be affected by the Bradwood Landing Project.  Cumulative 
impacts on these species could result if other foreseeable future projects would 
also affect the same species or their habitats.  NorthernStar has committed to 
implement its Mitigation Plan, which has been designed to exceed existing 
mitigation standards and would result in substantially larger areas being restored 
and/or protected than would be lost to permanent impacts and would be restored 
to a higher level of ecosystem function.  Although the Mitigation Plan would 
benefit a variety of aquatic and terrestrial species, it was designed with additional 
emphasis on protection and restoration of habitat for federally listed salmonids 
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and the Columbian white-tailed deer.  Further, NorthernStar’s SEI would be 
separate from its avoidance and mitigation measures and would provide a 
substantial monetary commitment throughout the life of the project to ensure that 
the proposed project contributes to the recovery of salmon and the lower 
Columbia River ecosystem.  Therefore, although construction and operation of the 
Bradwood Landing Project along with the other potential projects and activities 
would result in impacts on aquatic and terrestrial resources in and along the lower 
Columbia River, cumulative impacts on federally or state-listed species and their 
designated critical habitat would be minimized through consultations with the 
NMFS and FWS as required under the ESA.  These agencies would require 
measures to mitigate impacts on listed species and their designated critical habitat. 

“* * * 

“The proposed project could result in cumulative impacts on recreational 
or special interest areas if these projects would affect the same area or feature 
(e.g., trails) at the same time.  * * * high levels of recreational fishing and boating 
occur during the summer months along the Columbia River (averaging about 300 
private fishing boats in the waters of the Columbia River estuary per day between 
June and August).  Accurate information on the number of recreational boaters is 
unavailable.  Therefore, it is not possible to estimate the current level of 
recreational boat traffic.  Because recreational users of the Columbia River have 
always had to account for industrial and commercial ship traffic, no significant 
additional cumulative impacts on these activities are likely.” 

Dredging impacts on estuarine resources at Bradwood were evaluated in the October 16, 
2007 memo from Willis E. McConnaha of Jones & Stokes, which explained that while 
Bradwood Landing’s analysis has focused on juvenile Chinook salmon, including subyearling 
and yearling varieties, the results should extend to other salmonids.  Dr. McConnaha noted: 

“Yearling migrants (most spring Chinook, steelhead and many 
coho) use the estuary primarily as a migrational corridor linking 
upriver production areas and the ocean.  These fish move rapidly 
through the lower Columbia River and are most frequently found 
in the upper water column in the deeper, main channel areas.  
Subyearling migrants (most fall Chinook and some coho) rear and 
grow in the estuary prior to moving into marine waters.  These fish 
are usually found in shallow water areas; we demarcate shallow 
and deep water areas at around 20 feet in depth. 

“Dredging of the turning basin at Bradwood Landing is projected 
to encompass about 57 acres off-shore of Bradwood Landing.  The 
action will take the present depth of about 35 feet to a minimum of 
43 feet in depth.  In other words, the action will deepen areas that 
are already classed as “deep” habitats.  Dredging will not affect the 
shallow water areas used by subyearling salmon, while the further 
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deepening of deep-water areas is unlikely to be discernable for 
yearling salmon using the upper water column. 

“I would anticipate that other ecological effects of the dredging to 
be minimal as well.  Certainly the dredging itself will have a direct 
effect on the benthic community.  However, the estuarine river-bed 
is constantly shifting due to currents and sediment transport and 
communities are well adapted to this.  I would expect the benthic 
community to rapidly recover following dredging.” 

Comments from the public concerning the potential for adverse impact of dredging was 
also addressed in the August 2, 2007 memo from Anne MacDonald of URS, in which 
Ms. MacDonald noted: 

“The evaluation of bank erosion from historical photographs 
presented in WEST’s Hydrodynamic and Sediment Transport 
Assessment does not corroborate a claim of substantial bank 
erosion.  WEST attributes this to cohesive bank sediments.  
However, additional river information suggests that there have 
been negligible changes in the bed as well.  The Columbia River 
Sedimentation Impacts Analysis (Revised; January 2003)206 
performed for the Corps’ channel deepening project generally 
confirms this observation, but presents no data specific to Clifton 
Channel.  The Corp notes in this document that, “past dredging and 
channel modifications upstream of RM 40 have not measurably 
altered the available sand supply or sand transport in the river” (pg. 
2).  The entrance to Clifton Channel, at RM 38.5, would be 
expected to respond similarly.  Comparative bathymetry data in 
Clifton Channel were reviewed for the 1935-1982 time period 
(Lower Columbia River Estuary Partnership Bathymetric Atlas)207 
and suggest that there has been no substantive bed elevation 
change within Clifton Channel over that time period.  The slight 
shoaling of Clifton Channel between 1958 and 1982 depicted in 
this document may be related to the influx of sediment from the 
eruption of Mt. St. Helens, or could be related simply to the 
dynamic nature of the Lower Columbia River estuary. 

“Dredging of the proposed turning basin displaces the entrance to 
Clifton Channel less than 1500 feet to the northwest, but does not 
fundamentally change the capacity (i.e., flow rate-limiting 

                                                 
206 Https://www.nwp.usace.army.mil/issues/crcip/docs/final/vol2/exhibitj.pdf 

207 http://www.lcrep.org/pdfs4%20BATHYMETRIC%20OF%20THE%20 
COLUMBIA%20RIVER%20ESTUARY%20A20COLLECTI.PDF 
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dimensions) of Clifton Channel.  This dredging could slightly 
decrease the sand transport into the channel, but given that a 
substantial portion of the sand load moves in suspension, would 
not “starve the channel” of sand.  In fact, given the “sediment 
trapping” configuration of the navigation channel, with the 
maintenance dredging needed to sustain it, influx to the Clifton 
Channel is presently likely to be dominated by sand in suspension 
that is deposited in the relatively low energy environment of 
Clifton Channel.  The presence of the turning basin alone would 
not change this pattern.  Finally, the reduced flow velocity and 
shear stress in Clifton Channel following dredging of the turning 
basin, as predicted by the WEST hydrodynamic model, would 
support a more depositional environment than now occurs there, 
further mitigating the effect of the dredging. 

“It is highly unlikely that the river would change course (by a 
process termed “avulsion”) such that Clifton Channel would 
become the primary channel.  Avulsion happens when, at a 
minimum, a new channel course presents a more efficient gradient 
than the existing channel course.  This efficiency results from a 
steeper energy grade line — itself a combination of both a steeper 
water surface slope (i.e., shorter distance to the same downstream 
point) and generally comparable hydraulic roughness.  The 
existing wide and deep Columbia River channel, formed during 
lower sea level stands at the Pleistocene glacial maximum, is much 
less hydraulically rough than the shallower and (particularly on the 
downstream end) narrower Clifton Channel.  This means that the 
current main channel of the Columbia more than overcomes any 
advantage of Clifton Channel in water surface slope arising from a 
slightly shorter distance to the downstream end of Tenasillahe 
Island.  As noted by WEST, “The small changes in the hydraulic 
characteristics associated with the Proposed Project are not 
expected to alter the form of the Clifton Channel.  The reduction in 
flow through the Clifton Channel as a result of the Proposed 
Project also makes it is unlikely that the Clifton Channel will 
become the primary flow channel in the future.” 

“Two other lines of evidence support the likelihood that Clifton 
Channel will remain in equilibrium and will not become the 
dominant channel.  The first of these is related to the likely 
configuration of bedrock underneath the Columbia River.  While 
detailed bedrock topography under the river near the site is not 
available, the presence of bedrock highlands at the southern margin 
of the channel (such as occurs both upstream and downstream of 
the Bradwood site) suggests that bedrock is relatively shallower in 
Clifton Channel than in the main channel.  Bedrock would limit the 
absolute scour depth in Clifton Channel.  Second, the erosional 
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mechanics of high water channels (termed crevasses in the 
Mississippi River) was recently modeled by Slingerland and Smith 
(1998).208  Their work suggests that the bed slope of the avulsion 
channel must be nearly 4 times that of the main channel to cause 
sufficient erosion in the avulsion channel to result in a permanent 
change in channel course.  It is this property, for instance, that 
allows the highly sinuous meanders of rivers like the Mississippi to 
remain even after floods that inundate the entire floodplain.  The 
gradient advantage of Clifton Channel is <1.2 (i.e., the mainstem 
thalweg is only 20% longer than the Clifton Channel thalweg). 

“The reliability of the WEST Hydrodynamic and Sediment 
Transport Assessment is not subject to challenge because it 
predicts that discharge through Clifton Channel will be reduced 
following dredging of the turning basin.  Changes between 
Baseline and Proposed Conditions within Clifton Channel are 
shown below.  While this result appears to be counter-intuitive, it 
is related to the hydraulics of both river discharge and propagation 
of the tidal bore upriver.  In both cases, more water will be carried 
in the deeper channel. 

“Clifton Channel Modeled Discharge, Baseline and Proposed 
Conditions 

Beaver Army 
Terminal 

Discharge (cfs) 

Tidal 
Flow 

Baseline 
Discharge (cfs)a 

Proposed Conditions 
(without ship) 

Discharge (cfs)a  

Percent Clifton Channel Discharge 
Decrease, Baseline to Proposed 

Conditions 

125,000 Ebb .65,217 62,594 4.2% 
125,000 Flood -34,279 -32,602 5.1% 
210.000 Ebb 61,197 58,416 4.8% 
210,000 Flood -40,197 -39,231 2.5% 
545,000 Ebb 97,378  6.6% 
545,000 Flood 28,138 20,038 40.4% 
864,000 Ebb 143,621 134,142 7.1% 
864,000 Flood 102,487 92,482 10.8% 

Source:  WEST Hydrodynamic and Sediment Transport Assessment 
 
a  Positive discharge indicates flow n the downstream direction, negative discharge 
indicates flow in the upstream direction.” 

                                                 
208 Slingerland, R. and Smith, N.D.  1998.  Necessary conditions for a meandering river avulsion.  
Geology 26:435-438.   
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Quoting in full from the WEST report, 

“Concern 1.  Will dredging change the channel morphology of 
the Clifton Channel?  A review of historic aerial photographs 
from 1939 to 2001 shows no significant changes have occurred to 
the morphology of the Clifton Channel near the project site over 
this 62 year period, despite significant changes in hydraulics and 
sediment load caused by flow regulation and dredging activities.  
The Clifton Channel has not changed significantly because the 
shoreline of the channel is comprised of material that is resistive to 
bank erosion.  Based on field reconnaissance observations, the 
shoreline of the Clifton Channel consists of:  (1) sand and gravel 
beach; (2) heavily vegetated banks of silt, sand, and gravel 
material; (3) tidal flats, which consist of flat sand beach that is 
vegetated with grasses and shrubs and occasionally has large 
woody debris; (4) gravel and cobble beach (boulders were 
observed at some of the locations); or (5) riprap. 

“The Proposed Project will cause a reduction in the flow through 
the Clifton Channel, resulting in a reduction of the water surface 
profile, shear stresses, and flow velocities through the channel.  
The changes in hydraulic conditions will occur over a short period 
of time, 1.5 hour period at the peak of flood and ebb tides, for low 
to average flows and over the entire tidal cycle for high flows.  A 
review of the SED2D-WES results shown in Appendix E indicates 
that minor deposition may occur for the 50 percent exceedance 
flow along the Clifton Channel.  However, the results do not show 
significant changes to the overall bed conditions in the Clifton 
Channel for the range of flows modeled.  The small changes in the 
hydraulic characteristics associated with the Proposed Project are 
not expected to alter the form of the Clifton Channel.” 

The reduction in flow through the Clifton Channel as a result of the Proposed Project also 
makes it is unlikely that the Clifton Channel will become the primary flow channel in the future.  
It is also noted that the Columbia River Navigation Channel is a major public works project and 
the USACE is committed to maintaining it.” 

Bradwood Landing submitted the study by West Consultants.  This study has been 
reviewed by multiple regulatory agencies and concludes that there are negligible impacts from 
the dredging and operations of the proposed facility on Clifton Channel and the lower Columbia 
estuary.  Also included is a summary of the conclusions of this report and a report titled Sediment 
Characterization Report that confirms the dredge material is uncontaminated.  

Sediment for the dredging was characterized in the May 24, 2006 Sediment 
Characterization Report (May 24, 2006). 
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• All samples in the dredge area were composed of at least 93.6 percent sand or gravel 
and had under 0.8 percent total organic carbon (TOC) and under 1.6 percent total 
volatile solids (TVS) at all sampled locations and depths. 

• Metals results were all either non-detects or well below DMEF, SEF, and NOAA 
Squirt screening and threshold effects levels and were generally evenly dispersed 
horizontally and vertically throughout the dredge prism. 

• No volatile organic compounds were detected. 

• With the exception of detections of fluoranthene and pyrene in one DMMU, no semi-
volatile organic compounds were detected.  The detected concentrations of these two 
compounds were relatively low compared to screening and threshold effects levels 
and may be the result of accidental contamination by sampling vessel diesel exhaust. 

• No pesticides were detected. 

• No PCBs were detected. 

• Toxicity equivalency factor totals for dioxins and furans were well below the NOAA 
Squird card upper effects threshold. 

• Guaiacols, resin acid, and phytosterol detections were variable.  There are no 
sediment screening levels or threshold effects levels for these compounds in current 
versions of the DMEF, SEF, or NOAA Squirt cards. 

Questions were raised during the public process concerning potential impact on bald 
eagles.  As noted in the August 2, 2007 memo from Bridged Canty and Dave Every of URS: 

“The Columbia River in the vicinity of the Bradwood Landing 
Terminal site (‘Terminal’) is suitable habitat for bald eagles and is 
actively used by bald eagles for foraging.  This fact was 
established in the FERC-prepared Biological Assessment (‘BA’) of 
the project filed in March 2007.  The BA stated, ‘During field 
visits to the proposed Terminal site and Pipeline route, eagles were 
observed flying over the area near the proposed Terminal site….  
The nearest bald eagle next site to the proposed Terminal site is 
located approximately 2.3 miles away to the northwest in Clatsop 
County, Oregon and well outside of the USFWS’s recommended 
buffer distance for high noise producing activities including pile-
driving.  The Terminal site is considered marginally suitable bald 
eagle roosting habitat due to the small patch size as well as the 
abundance of suitable habitat for this species within the general 
vicinity.  Displacement of aquatic prey [during construction] could 
indirectly affect bald eagles that may utilize these species as a 
portion of their diet.’ 
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“A June 18, 2007 survey conducted by Cascades Avian 
Consulting, on behalf of The Columbia Riverkeepers, noted 
foraging eagles using the vicinity (the survey covered a 0.5-mile 
radius of the proposed Terminal).  The Cascades Avian Consulting 
report stated “Given that the date of observation (June 18th) would 
typically fall within the latter one-third of the nesting period for 
Bald Eagles, and that nesting adults are quite vocal and territorial 
near their nests, it is unlikely that an active nest was within one or 
two miles of the area surveyed near the proposed LNG site.  Use of 
the area for foraging by eagles was confirmed by both active 
hunting (from fixed perch, visually hunting, and soaring, low 
patrols over water) and successful kill (unknown fish spp.) by an 
adult.  The presence of several individuals, both adults and 
immature eagles of various age, would indicate a lack of territorial 
‘claim’ by any pair, but certainly indicates relative value of the site 
as a food resource.” 

In conclusion, the original account of eagle use in the FERC BA is consistent with the 
June 2007 habitat survey conducted by Cascades Avian Consulting.  While bald eagles occur 
near the Terminal and may use the adjacent Columbia River as a foraging site, there is no 
evidence that they presently have an active nest or roost near the Terminal. 

The dEIS states at page 450: 

“Shoreline erosion along the Columbia River is caused by river 
currents, wind waves, and ship wakes.  River currents can erode 
banks and carry sediment away from the shoreline.  Wind waves 
and ship wakes can also erode banks but they only move sediment 
locally within the shallow water zone near the shore.  The amount 
of erosion that occurs at a particular location depends on the 
interaction between the eroding forces of river currents and waves 
and the resisting forces of the river bank (COE, 1999).  As 
discussed in section 4.1.2.3, the size of waves produced by a vessel 
passing through a channel depends on the characteristics and speed 
of the vessel and the characteristics of the channel.  However, 
speed is the most important factor influencing the size of waves 
produced by a vessel.  Large waves contain more energy than 
small waves and thus, have a greater ability to erode river banks.  
NorthernStar commissioned a study of wave generation by LNG 
ships compared to other large ships along the Columbia River, 
which indicated that waves generated by LNG ships for the 
Bradwood Landing Project would be only slightly larger than those 
generated by other large ships along the Columbia River operating 
at the same speed.” 

Shoreline monitoring will be required as a condition of development.  Such monitoring is 
feasible as generally discussed in the October 19, 2007 memo from David Weatherby of URS, 
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which sets out a possible protocol for selecting monitoring sites.  As stated in the Weatherby 
memo: 

“Monitoring shoreline erosion rates to assess whether a new 
project would result in an increase in erosion over existing rates 
(referred herein as “background conditions”) can present 
challenges, particularly in an aquatic environment such as the 
Columbia River, where shorelines have been historically affected 
by a number of human-induced hydraulic changes.  Examples of 
such changes include existing ship traffic, hydraulic modifications 
from hydropower operations including dramatic changes in timing 
of peak and low flows, periodic dredging of the navigation 
channel, disconnection of flood plain and estuarine areas by 
diking, and placement of fill in areas historically flooded by the 
river.  As such, the rationale for development of the shoreline 
monitoring plan must consider the cumulative affects of these 
historical changes in order to discern erosion rates induced by a 
new project from erosion rates that are associated with the 
background conditions.  Without such consideration, there is the 
potential for observed shoreline erosion rates to be falsely 
attributed to a new project. 

“This shoreline monitoring plan addresses the cumulative affect of 
the background conditions and the challenges of discerning 
background conditions from Project affects by proposing 
monitoring sites that fall into the following two categories: 

 “1. ‘Potentially Affected Sites’.  These monitoring sites 
would be located along the shore of Clifton Channel with the 
express purpose of monitoring potential erosion associated with the 
Project. 

 “2. ‘Control Sites’.  These sites would be located 
elsewhere within the Columbia River, at locations unlikely to be 
affected by the Project, but likely to be affected by background 
condition. 

“In order for monitoring of the control sites to provide results that 
would be comparable to potentially affected site monitoring 
results, the control sites would require placement at locations 
analogous to the potentially affected sites.” 

Through monitoring and remediation if necessary, the potential for an adverse cumulative 
impact will be avoided. 
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Cumulative impacts on air quality are not anticipated because the development must 
adhere to federal, state and local regulations for the protection of ambient air quality.  (dEIS at 
pg. 457).   

Potential cumulative impact is also discussed in the Waterway Sustainability Report.  The 
USCG declared that to make the Columbia River suitable for transit of LNG carriers, additional 
measures would be necessary that Bradwood and others agree to provide.  Columbia River Bar 
pilots, the Columbia River pilots, Capt. James Townley of the Columbia River Steamship 
Operators and a member of the Area Maritime Security Committee and Mr. Paul Dombrowski of 
the Regional Maritime Security Committee for the Columbia River testified that LNG carriers 
can be moved safely on the river. 

There was much discussion about the safety and security zones that will be in place for 
the LNG Carrier’s transit to Bradwood.  The County notes the following: 

• There is no “Exclusion Zone” – there are no vessels or activities that are summarily 
excluded because of the LNG Carrier’s Safety/Security Zone; 

• The Coast Guard fully anticipates, and so states in the WSR, that all vessels will 
“routinely… transit the Safety Zone;” and 

• Deep draft vessels are permitted to meet the LNG Carrier in routine transit under 
much the same terms and conditions as other deep draft vessels now meet on the 
River. 

The safety/security zone is described as an area within a 500 yard radius around the LNG 
carrier, including the water surface and below and ending at the shoreline.  In addition, the 
safety/security zone does not extend vertically – such a restriction, if there were one, would be 
defined in a Temporary Flight Restriction under Title 14 Part 91.  There is no Temporary Flight 
Restriction associated with the Bradwood Landing operations or LNG Carrier movements on the 
Columbia River. 

In the WSR, the U.S. Coast Guard recommends key improvements to Columbia River 
navigation and safety: 

• These improvements will benefit all Columbia River traffic 

• The public will benefit indirectly from increased public safety resources. 

The river traffic is under the jurisdiction of the Coast Guard and will be managed by it.  
Clatsop County Land Use Ordinance also requires that all required state and federal permits be 
submitted to the County.  The County finds that the permitting requirements identified above, 
coupled with this development ordinance requirement will ensure that there are not significant 
cumulative impacts as a result of this amendment and associated development. 

Bradwood hired seismic and geotechnical engineers to perform the terminal design.  
Dr. C. B. Crouse provided the seismic design and it was peer reviewed by Dr. Robert E. 
Bachman of FERC.  Soil borings were taken to determine the soil layers, their thickness, material 
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properties, cohesion, stiffness, etc.  Deep foundations or soil treatment (stone columns or 
vibroflotation) were designed which will be utilized for all Category I and Category II structures, 
i.e., those structures that contain LNG or are required for the safe containment of LNG.  This 
design is approved by FERC.  The Bradwood Terminal will be built to survive a Subduction 
Zone earthquake with no release of LNG. 

The cumulative impact of the development will not have an adverse impact on flooding.  
Bradwood Landing stated that the 500-year flood elevation is 10.6 NGVD or 13.83 NAVD per 
the FIS (“flood insurance study”) Report Table 3.  Final grade elevation at the site varies from 20 
to 25 NAVD.  Since final elevation following deposit of the dredge material is at least 20 
NAVD, it is above the 500-year flood plain level of 13.83 NAVD.  Flood plain storage is 
protected.  Applicant plans to deposit at least 350,000 cubic yards of dredge material on the site.  
This will elevate the site to 20 feet.  The 100-year flood level is 13.3 feet.  Assuming 
conservatively that 350,000 cubic yards of flood water will be displaced, with a river flow of 
540,000 cubic yards per second at 100-year flood levels, the 340,000 cubic yards would be filled 
by river flow in less than 18 seconds.  Considering this, as well as the tidal nature of the river, 
the Project will not affect flood plain storage capacity in any appreciable amount.  Further, as 
shown in the memorandum provided in [Attachment 1 included in the applicant’s FHO 
findings], the proposed mitigation at Svenson (sic) Island provides about seven times more water 
storage capacity than the volume being filled by the dredge material placement.  

The proposed Bradwood Landing LNG terminal and other aboveground facilities would 
result in permanent impacts on near-surface geology and soils, and the proposed pipeline would 
have temporary, but direct, impacts on near-surface geology and soils.  These impacts will be 
minimized through implementation of erosion control and stormwater permit plans. 

The dEIS notes that: 

“Because the direct effects would be highly localized, cumulative 
impacts on near-surface geology and soils would only occur if 
other projects are constructed in the immediate vicinity of the 
proposed Bradwood Landing Project.  The Port Westward 
Industrial Area is about 12 miles from the proposed LNG terminal 
site and crossed by the proposed pipeline between MPs 18.0 and 
19.0.  Construction of the projects within the Port Westward 
Industrial Area, such as the Port Westward Power Plant, 
Summit/Westward Cogeneration Project, and the Cascade Grains 
Ethanol Plant, would require significant excavation or grading and 
would thus have impacts on near-surface geology and soils.  
However, construction of these three projects is currently 
scheduled to be completed before general construction of the 
pipeline.  While there would be potential for cumulative impacts 
on geological resources and soils if these projects were constructed 
concurrently with the pipeline, any cumulative impact on geology 
and soils would be minimized by the implementation of erosion 
control and restoration measures during construction and 
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restoration of the projects.  Consequently, any potential cumulative 
impacts on geological resources and soils would be minor. 

“Another potential cumulative impact on geology and soils could 
result from increased ship traffic and vessel size, which may lead 
to increased shoreline erosion.  Operation of the Bradwood 
Landing Project and other projects (i.e., Tri-County Truss/Lyman 
Lumber) would result in increased ship transit up and down the 
Columbia River.  Also, the Oregon LNG Project would, if 
approved, add an estimated 150 LNG ships per year transiting to 
CRM 11.5 beginning as early as 2012.  The overall increase in ship 
traffic would be offset at least in part by the general decreasing 
trend in ship traffic volume in recent years.  The Columbia River 
Channel Improvement Project will allow larger, deeper draft ships 
to travel the river.”  dEIS at 447. 

Public sewers and water lines are not needed as the site can be developed to be self 
sustaining.  Power will be provided by PGE over distribution lines located on MI land at the 
terminal site and F80 land on the portion of the line located above Bradwood.  Other utility 
service is not required.  Access is provided to the MI zoned terminal site via railroad, Clifton 
Road and the river.  The S6.005(3) criteria for the design, construction and maintenance of the 
access road are met by the proposed improvements.  The Applicant’s July 2007 traffic report sets 
forth how, with the proposed mitigations, Clifton Road will provide unrestricted access to and 
from Bradwood.  The traffic report explains why the proposed access, with mitigations, provides 
adequate, safe, and legal access, adding improvements such as vehicle detection devices and 
guardrails.  Further, a variance will be required as a condition of approval for any deviation from 
Table 1 collector road standards.  Clifton Road will be designed for two way traffic.  The 
developer will bear the full burden of the improvements proposed to Clifton Road.  Improved 
vehicle access will be provided.  The developer will shift a drainage ditch outbound a few feet as 
required in some cases.  No new utilities will be needed, nor existing utilities affected, by the 
road improvements.  The improvements to the road will benefit the adjoining land uses, and 
residents of the area will have priority access during construction.  No new roads are proposed.  
Further, by minimizing the expansion of the road to that needed for safety purposes, interference 
with forest management or harvesting practices will be minimized.  Absent a variance, the 
proposed improvements minimize incursion onto forest land by limiting work to the existing 
right-of-way and avoiding adjacent sensitive lands.  Absent a variance, the proposed work is 
limited to work within the existing right-of-way, limiting impact on sensitive natural features.  
Pedestrian and bicycle trips are not the type of trips taken or needed in this area. 

We find that the social benefit of the estuary will be maintained.  Clatsop County’s 
Comprehensive Plan policies require protection of traditional fishing areas, and the social value 
of the estuary shall be preserved through conditions of specific project approval requiring that 
Clifton Channel be kept open.  Claims of an exclusive zone that would impede river traffic have 
been responded to by Bradwood Landing and the Coast Guard. 

Similarly, letters, newspaper articles and other documents submitted into the record 
generally arguing that the estuary, tourism or other local businesses and river commerce 
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generally will be harmed by the dredging and associated terminal development are speculative 
and not persuasive.  There is substantial evidence in the record that the development will provide 
economic benefit to the region. 

The economic benefit anticipated from the proposed development is evaluated in the June 
2007 report by Dr. Phil Romero on the economic impact of the terminal on the region (Romero 
report) and Resource Report 5 (submitted to the County on July 17, 2007).  We find that general 
testimony during the public hearings expressing a concern of negative economic impact is 
speculative.  We find that the June 2007 Romero report, Resource Report 5 and the River User 
Impact Analysis submitted July 31, 2007 are specific to Clatsop County, and persuasive. 

Resource Report 5 states at p. 6: 

“The Columbia River borders Clatsop County to the north.  Five 
Select Area Fisheries Evaluation (SAFE) net-pen rearing and 
fishing sites exist in the lower Columbia River (LCR) between 
river miles 10.0 and 35.0”  Id. 

“The largest concentration of commercial and recreational fishing 
activities on the Columbia River is at Young’s Bay, at the mouth 
of the Columbia River just west of Astoria, because of the Bay’s 
proximity to the SAFE net-pen fisheries and the City of Astoria 
(DOE 2004).  In 2003, returning select area fish provided 
$3,290,642 to the region’s fisheries.  (CEDC 2005).  Clifton 
Channel, just downriver from the site, is used by both commercial 
and sports fishermen and boasts several different salmon runs as 
well as sturgeon fishing throughout the year (Wahkiakum County 
Commission, 2005).”  Id. 

“Due to the importance of the river on the local economy, 
additional activities and the impact Bradwood Landing might have 
on them are discussed in greater detail in “The River User Impact 
Analysis” included (in Reserve Report 5) as Appendix A.” 

“Construction expenditures by NSNG would generate increases in 
economic activity within the counties affected by the project and 
have a multiplier effect on the local economy.”  Id. at 22. 

No impact to cruise ships is anticipated.  Cruise ships have priority over LNG ships in 
crossing the bar and transiting the river, and will not have to transit past the Bradwood site. 

• Similar to LNG carriers, the Coast Guard enforces a 100 yard safety/security zone 
around cruise ships when they are docked at Astoria. 

• Cruise ships and LNG carriers have coexisted without incident in the Mystic River 
and Boston Harbor for more than 30 years. 
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The transit management plan for LNG carriers (which must be approved by the Coast 
Guard) will be designed to avoid impacting fishing vessels.  In addition, NSNG has an 
agreement with the drift fishermen with rights in the Columbia at Bradwood.  Bradwood 
Landing is avoiding the Buoy 10 fishery and development will have no more impact on 
recreational fishing than any other deep-draft vessel. 

The Romero report examined changes in property values since the construction of the 
Cove Point LNG terminal on the Chesapeake Bay in Calvert County, Maryland.  He found no 
detrimental effects; in the three years since Cove Point went into operation, property values 
statewide and in Calvert County increased more than 15% 

There is no empirical evidence an LNG terminal will harm tourism.  Dr. Romero also 
examined the effects of the Cove Point LNG on tourism in Calvert County – a popular recreation 
area for Washington, D.C. residents.  In the three years since Cove Point terminal has been 
operational, visitor spending in the State of Maryland rose by 5.7% and rose by 12.2% in Calvert 
County where the facility is located. 

Bradwood Landing estimates it will pay $7,692,000 annually in property taxes.  This 
represents a 114% increase in the county’s property tax base.   

Assertions made during the public hearings that local governments would incur costs 
each time an LNG carrier docked at Bradwood are unfounded because: 

1. The development will not be in an enterprise zone that would lower its taxes. 

2. In addition to paying its full share of local taxes, the developer will be paying for 
the additional safety and navigation measures called for by the Coast Guard on 
the river. 

Lastly, there will be no impacts to the Astoria-Megler Bridge.  The Coast Guard did not 
include restrictions on bridge use during LNG carrier transits in its WSR. 

General criticisms of the economic impact of the change in management unit and related 
development are not persuasive.  Factual allegations or critiques of its submittals have also been 
made regarding the Bradwood Landing proposal, by the general public and by some 
professionals.  One such report is a document prepared for the community of Passamaquoddy.  
The Passamaquoddy document provides no useful information.  The document points out that 
LNG projects have local and regional impacts that must be addressed and that the region’s small 
population would require a thorough gap analysis to be completed as part if preparing an ERP.  
The report notes that cost-sharing agreements would need to be developed, and it is likely that 
any applicant would have to self-provide for most, if not all of the necessary resources, since it is 
expected that existing infrastructure and staffing are insufficient to meet project safety 
requirements and applicable standards.  The document contains unsupported requirements that 
would require the LNG applicant to relocate schools and fire stations along the LNG carrier path.  
The supposed staffing requirements in the Passamaquoddy report are not supported by any 
evidence and constitute speculation.  The document mentions previous LNG cost studies, but 
provides not references or citations to these reports. 
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Another example is “The Peer Review of “Liquefied Natural Gas and the Pacific 
Northwest: affordable energy as the engine for economic growth” was submitted by Julie Ann 
Gustanski, PhD, President and Sr. Resource Economist at Resource Dimensions, LLC, Gig 
Harbor, Washington.  The review acknowledges that the Romero report is generally well 
organized and well written.  However, the critiques offered by Dr. Gustanski focus on alleged 
deficiencies in determining specific local economic impacts and a desire for an alternative 
methodology, rather than the input-output model employed by Dr. Romero.  The Romero report 
is, however, a regional economic impact analysis.  It does not, nor was it intended to, provide a 
model of localized impacts of the proposed LNG facility.  The very title of the Romero report 
makes clear it is regional in nature (LNG and the Pacific Northwest).  Instead, Resource Report 
#5, submitted to the County in July 2007 application, is the report which addressed the local 
socioeconomic impacts of the proposed project.  The County also found in its determination of 
consistency with Goals 10 and 11 that impacts on housing a public service from development 
and operation of the LNG marine terminal would be consistent with Goals 10 and 11. 

Given that the Gustanski report author neglected to note this fundamental difference in 
the report’s objectives, the conclusions put forth in the peer review are without merit. 

The County therefore concludes that the Comprehensive Plan Amendment and the 
envisioned alternatives and development activities, as conditioned, will not have adverse 
cumulative impacts on the estuary and that the amendment is consistent with Goal 16’s charge to 

“recognize and protect the unique environmental, economic and 
social values of each estuary and associated wetlands; and to 
protect, maintain, where appropriate develop and where 
appropriate restore the long-term environmental, economic and 
social values, diversity and benefits of Oregon’s estuaries.”  (OAR 
660-015-0010(1)). 
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PHOTO OF HISTORICAL USE AT BRADWOOD 
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Historical Context 
In 1843 the first commercial saw mill in what would later become 

Oregon was established at the site.  The site was considered ideal 
because most commerce was by water and Bradwood boasted a natural 
deep water port.  At its height, the Bradwood mill was a large 
operation at its height, with 170 employees, homes, a school, a post 
office, a community hall and a company store.  (See Tab 2 for more on 
site history.) 

The proposed use is less intense in comparison but continues to 
recognize and utilize the unique benefits of the site. 

Bradwood circa 1954 

 

 




























