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INTRODUCTION 

The BHP Billiton Canada Inc. (BHP) proposed Grays Harbor Potash Export Facility Project will 

include the construction of a shiploader, conveyance, and trestle in and overwater at the project 

site in Hoquiam, Washington. The trestle, conveyance, and shiploader structures will be 

constructed on pile-supported foundations resulting in a foundation with significant spacing 

between piles and height above the water surface for light to pass under the structure at 

different times of day. 

A 3-D Overwater Shading Model was completed to evaluate the movement and configuration 

of the new overwater shading that will be created by the project’s in-water structures. The 

purpose of the study is to show that the new shading is not static in any one location for a long 

period of time and likely results in less overwater impacts than a larger structure built closer to 

the water (Sheets 1 and 2).  

NEW OVERWATER COVERAGE 

The project will result in a total of approximately 53,370 square feet (1.23 acres) of new 

overwater shading. There will be 49,100 square feet (1.13 acres) of new solid overwater coverage 

associated with the construction of the new shiploader and berthing structures and 4,270 square 

feet (0.1 acre) of new grated overwater coverage. The majority of the shiploader and conveyor 

system structures are located in deep water habitats where the effects of overwater shading are 

less than shading intertidal areas. Overwater coverage in intertidal and shallow water habitat 

can affect primary productivity and, by providing habitat for predatory fish species, can affect 

survival of small fish and migrating juveniles. Approximately 34,240 square feet (0.79 acre) of 

the total new overwater coverage will be located within intertidal habitats at the site. 

Approximately 19,130 square feet of the total new overwater coverage will be located over 
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water deeper than 0 feet mean lower low water (MLLW) with the majority of that located in 

water deeper than -15 feet MLLW (existing mudline). 

The project also will result in approximately 4,270 square feet (0.1 acre) of new grated overwater 

coverage associated with walkways to the proposed mooring dolphins. The walkways over 

deep water will not result in impacts to primary productivity or other aquatic habitat function. 

3-D SHADING MODEL 

BergerABAM completed a 3-D Shading Model based on the proposed shiploader structure and 

conveyance that will be constructed overwater as part of the project. The model assumed a tide 

level of 0 feet MLLW and creates an animated video of the shadowing changes throughout the 

day as the sun changes position. Snapshots (Sheets 1 and 2) from five different times of day are 

included with this memorandum to show the relative position of the shadow at different times 

of day on the Summer (Sheet 1) and Winter Solstices (Sheet 2). The videos can be provided upon 

request. 

The video and snapshots show that the shading created from the proposed structure is 

constantly moving, extends outside of the footprint of the structure (e.g., not directly below the 

structure at or near sunrise and sunset), and the shape and intensity of the shading is not a solid 

dark area but a more diffuse irregular shape at various times of day (e.g,. at or near sunrise and 

sunset). 

CONCLUSIONS 

The National Oceanic and Atmospheric Administration’s (NOAA) Habitat Equivalency 

Analysis (HEA) model is an accepted method of evaluating the amount of restoration required 

to mitigate for project impacts. NOAA recognizes that shading movement decreases impacts to 

fish habitat from shading and their HEA model allows for up to a 50 percent reduction in the 

calculation of new water coverage to account for movement of shade with the sun throughout 

the day.  

We propose that the shading impacts considered for this project be reduced by 50 percent as 

allowed by NOAA’s HEA model. The shading created by the proposed structures is then 

calculated to be a total of 24,550 square feet (0.56 acre, not including the grated portion of the 

structure) with 17,120 square feet (0.39 acre) of the total new overwater coverage located within 

intertidal habitats at the site.  

Attachments 

 Sheets 1 and 2 
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