
 

 

Offshore Energy Services 

ASA provides scientific and engineering analyses for offshore energy and 
infrastructure development projects. The oceansô waters, the air above the oceans, 
and the land beneath them contain enormous energy resources. These energy 
resources include oil and gas, as well as renewable energy sources, such as offshore 
wind, wave, ocean and tidal currents.  For decades, ASA has been on the forefront 
delivering services and solutions for ocean energy development projects. 
 
Offshore Energy Services and capabilities include: 

¶ Siting analysis using ASAôs Renewable Energy Siting ToolboxSM  

¶ Metocean climatology for site suitability and operations 

¶ Scour analysis around structures  

¶ Structural loading (wind, wave, currents)  

¶ Cumulative effects of multiple hydrokinetic devices on waves and currents  

¶ Current velocity modeling including climatology  

¶ Wave modeling, climatology, extreme wave analysis  

¶ Tsunami, storm surge, and seiching effects  

¶ Cumulative effects of structures on currents and waves  

¶ Cable/sand wave interaction  

¶ Seabed scar recovery  

¶ Sediment transport for cable and pipeline burial operations 

¶ Biological effects of suspended sediment and deposition 

¶ Biological characterization of affected environment 

¶ Essential fish habitat (EFH) characterization 

¶ Assessment of impact to affected environment 

¶ Iichthyoplankton impact studies (water use) 

¶ Behavioral  and population modeling 

¶ Spill simulation of oils from facilities and vessels 

¶ Spill risk/consequence assessment 

¶ Waste discharge analysis from facilities and vessels 

 
ASA has experience and deep understanding of 
offshore environments where energy development 
projects are conducted for both oil and gas as well 
as renewable resources.   Regardless of the energy 
resource infrastructure, the issues impacting ocean 
environments are shared.  From oil rigs to wind 
farms, ASA provides quantitative estimates of the 
environmental effects of siting energy facilities, 
energy extraction, energy transmission, and 
resource transportation using sophisticated analyses 
and modeling simulations of all relevant physical, 
chemical and biological processes.  
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Renewable Energy Siting ToolboxSM is ASAôs technology-based assessment service and 
in-house toolset that employs a set of screening methods for siting of renewable energy 
facilities. Siting of both onshore (wind) and offshore renewable energy facilities (wind, wave, 
and current) is performed using a spatial planning, geographic information system (GIS) 
approach. ASAôs toolbox includes two new indices:  Technical Challenge (TCI) and 
Ecological Service Value (ESVI). The TCI assesses the technical difficulty in siting the facility 
compared to the power production potential while the ESVI assesses the ecology service 
values that might be impacted by various siting locations and patterns.   In addition tools are 
available to perform the same assessments based on Principal Component Analysis and 
Cluster Analysis methods. ASAôs toolbox represents a significant advance on existing 
screening methods as it allows quantitative rankings of development sites which include 
project technical complexity and quantitative ecological valuation.
 

Renewable Energy Siting Toolbox Highlights: 

¶ Evaluates the tradeoff between power production potential and the technical challenge to extract the power 
and the ecological value of the biological resources 

¶ Applies to any spatially variable renewable energy source (wind, waves, in-stream tidal currents and ocean 
currents) 

¶ Applies at a wide variety of spatial scales (large scale screening, site specific evaluation) 

¶ Provides quantitative analysis approach that allows numerical ranking of potential sites 

¶ Incorporates uncertainties in input data and TCI/ESVI formulation via Monte Carlo simulation strategy and 
allows for in depth sensitivity studies 

¶ Provides objective methodology for alternatives analysis 

¶ Enables input of geospatial data readily available (bathymetry, NOAA ENC Maps, wind, wave, in-stream tidal 
current power distribution maps, seabed sub-bottom geology, extreme wind and wave conditions, etc.) 

¶ Enables evaluation of use conflicts with existing fisheries (fixed and mobile gear and recreational), 
aquaculture operations, leases, mineral and aggregate extraction, conservation, and marine transportation) 

¶ Allows evaluation of hard and soft constraints on siting 

¶ Enables assessment of environmental impacts using ASA's well developed bird, fish, and marine mammal 
population and migration model systems 
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The Renewable Energy Siting Toolbox Process is Different 

The first step in the Renewable Energy Siting Toolbox process creates a map that describes the energy resources that 
are to be exploited. In step two areas that would prohibit any renewable energy developments are determined.  These 
typically include regulated marine transport areas, preferred marine transport corridors, disposal sites, estuarine and 
marine protected areas, ferry routes, airport buffers, coastal buffers, etc. 
 
Step three incorporates technology constraints on the 
remaining potentially developable areas that further restrict 
the area under consideration.  For instance, the technology 
chosen to support offshore wind turbines is based on water 
depth (i.e., monopiles in 5 to 25 m water depth, lattice 
jacket structures in 25 to 50 m, and floating moored 
structures in deeper water) becomes increasingly complex 
and costly the deeper the water.   
 
The fourth step of the screening analysis is to incorporate 
use conflicts and collaborations such as visual impact, 
recreational and commercial fishing areas, marine mammal 
feeding and breeding grounds and transit paths, bird migratory paths and feeding and nesting areas, etc.  The results 
of the analysis provide ranked sites that balance the benefits from the renewable energy facility against the economic, 
ecological and sociological impacts. 
 
 One key component of the Renewable Energy Siting Toolbox screening analysis is the Technology Development 
Index (TDI). The TDI is the ratio of the Technical Challenge Index (TCI) to the Power Production Potential (PPP) of the 
energy extraction facility. TCI is a measure of how difficult it is to site the device at a given location (e.g. water depth, 
mooring configuration, foundation, or support structure) plus the distance from the device location to the closest 
electrical grid connection point.  The PPP is the potentially recoverable power from a facility that can be delivered for 
consumption. 
 

Another key component of the Toolbox is the Ecological Service Value Index (ESVI).  The ESVI is a relative 
measure of natural resource values, based on combinations of individual indices of usage by and of natural 
resources of concern. The under-lying ecological analysis includes mapping of habitat values, as well as 
usage by birds, bats, marine mammals, sea turtles, and fisheries resources. To quantify distributions and 
relative densities of specific species groups of concern, ASA applies its wildlife movement (migration and 
behavior) model (WildMap) based on life history information and available observational data. The model is 
supported and ground-truthed by presence/absence, abundance, frequency and spatial observational data. 
For human usage of natural resources (fisheries utilization, aquaculture and wildlife viewing), spatial and 
statistical data are incorporated into the overall ESVI. 

  
Renewable Energy Siting Toolbox assigns TDI and ESVI values and identifies areas with the highest potential and 
lowest impact for development ð areas with low values of the two indices are the best locations for siting a renewable 
energy facility.  Uncertainty in the underlying data and formulations of the indices is evaluated by performing a Monte 
Carlo simulation to estimate TDI and ESVI.  These results are typically presented in the form of contours of these 
indices in the area of interest with the upper and lower 95% confidence intervals. 
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WRPLOT View - Lakes Environmental Software
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Wind Energy Analysis 

 
ASA has project experience working on wind energy feasibility and development 
projects and is currently working on a number of projects in the US, Bahamas, and 
Caribbean.  ASA assesses wind resources and site feasibility using the following utilities and 
tools: 

 
Wind Resource Assessment: 

¶ ArcView GIS Software 
Manages wind data and organizes geographically 
 

¶ MESMOD Wind Model 
A two dimensional diagnostic surface wind model predicts wind speeds and 
direction utilizing topographical data and various data inputs 

 

¶ WRF 3D Wind Model 
A three dimensional wind model predicts wind speeds and direction utilizing topographical data and 
various data inputs 
 

¶ MATLAB Advanced Statistical Analysis 
Provides computational and analytical power for the determination of wind resource statistics 

 
       Site Feasibility and Capacity: 

¶ WindFarm  
A powerful and flexible system for wind turbine project development for single and multiple turbine 
systems.  Drawing on many years of expertise gained in aerodynamics and wind turbine system 
development, the program enables analysis, design, and optimization of proposed wind turbine systems 
 

¶ WindCad Model 
Analyzes wind inputs, tower heights, and turbine specifications to determine predicted energy outputs 
on an annual, monthly, and daily scale.  Also predicts average output power  
 

¶ Cash Flow Model 
Incorporates capital cost of wind turbine along with energy outputs from the turbine.  The model factors 
in tax credits, state funding, loan specifics, interest rates, operation and maintenance, and other 
financial factors to determine the payback period, average monthly savings up to and past payback 
period, as well as the internal rate of return.  
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  Offshore Site Feasibility and Capacity: 

 

¶ Renewable Energy Siting ToolboxÊ 
ASAôs technology-based in-house assessment tool that employs a set of screening methods for siting of 
renewable energy facilities.    Siting of both onshore (wind) and offshore renewable energy facilities 
(wind, wave, and current) is performed using two methods: 1) a spatial geographic information system 
(GIS) analysis approach since the underlying data, including the power potentially recoverable is 
spatially distributed; and 2) a new approach, based on indices of Technical Challenge and Ecological 
Service Value.   This is a more sophisticated approach based on quantitative rankings of development 
sites which include project technical complexity and quantitative ecological value. 
 

¶ HYDROMAPÊ 
Generates current and water level predictions 
for any coastal waters around the world. ASAôs 
hydrodynamic model is used to calculate 
currents in the area of a proposed development 
site to provide hydrodynamic information for 
subsequent analyses. Hindcast/forecast current 
simulations are used to estimate potential 
impacts from pile installation and electrical 
cable or pipeline burial. 
 

¶ SSFATEÊ 
is an integrated system combining a 
Geographic Information System (GIS) with a computational model  that predicts the transport, 
dispersion, and settling of suspended sediments released to the water column as a result of dredging or 
cable / pipeline burial operations.   
 

¶ SSDOSEÊ 

calculates exposures of various aquatic organisms to sediment plumes resulting from dredging or burial 

operations. SSDOSE uses the output from SSFATE that includes concentration of suspended 

sediments and bottom deposition as a function of space and time to estimate the duration and 

concentration that affect various types of aquatice organisms.  
 
ASA also provides other analysis services to both the offshore and onshore wind energy industry including: 
 

o Environmental Assessments 
o Coastal Engineering 
o Field Monitoring 
o Phases I & II Site Assessments 
o Natural Resource Impact Modeling 
o Wetland Services 
o Ecological Modeling and Evaluation 
o Permitting and Regulatory Compliance 
o Market Analysis 
o Financial Analysis and Pro Formas 

 
 
 

 
ASA has comprehensive GIS and remote sensing (RS) capabilities and uses a variety of GIS/RS 
software that can produce data in any required format. We routinely use aerial orthophotography 
and satellite imagery to derive geographic databases. GIS/RS projects are augmented with full 
Global Positioning System (GPS) capabilities.  The ESRI geodatabase model is used to archive 
data for subsequent project use.  Final products have included detailed vegetation and land-cover 
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maps, stormwater-structure inventories, and basemaps for use in wind resource, water quality, hydrodynamic, or 
ecological modeling. 
 
 
ASA is dedicated to providing innovative engineering and management services to create successful, environmentally 
sensitive, sustainable projects and cost effective regulatory compliance solutions for public and private clients 
throughout the world. 
 

Renewable Energy Services 

ASA provides scientific and engineering analyses for all aspects of renewable energy 
projects both onshore and offshore around the world. At ASA we believe that the 
promise and potential of diverse and efficient energy systems coupled with advanced, 
intelligent technologies and alternative energy sources will provide our modern world 
with secure, optimized, and reliable power systems--while improving the environmental 
impact of energy production and consumption. 
 
Areas of expertise include conceptual design, prospecting and siting studies, resource 
assessment, technical and economic feasibility evaluations, power production 
estimates, environmental impact assessments, and permitting assistance. 
 
 
ASAõs Renewable Energy Services include:  

¶ Energy Resource Assessment  

¶ Renewable Energy Feasibility 

¶ Siting analysis using ASAôs Renewable Energy Siting ToolboxSM 

¶ Economic Analysis 

¶ Planning, Permitting, & Design  

¶ Ecological Impact Assessment 

¶ Wind Energy Analysis  

¶ Solar PV & Thermal Analyses  

¶ Wave & Tidal Energy Analyses  

¶ Waste to Energy Analysis 

¶ Geothermal Analysis 

¶ Ocean Energy Analysis 

¶ Meteorological Modeling & Data Assessment  

¶ Visualizations 

¶ Met Data Acquisition 

¶ Meteorolgical Modeling 

¶ Due Diligence 

¶ Ownerôs Engineer 
 
 
Renewable Energy Development 
ASA provides expert environmental data collection and analysis of wind, solar, geothermal, and water information for 
the renewable energy sector. Our services offer clients a thorough understanding of the resources and opportunities 
available for renewable energy and sustainable development while maximizing the use and minimizing the negative 
impact to natural environments. ASA applies a suite of custom-built GIS technology and data aggregation techniques 
as well as other core proprietary computer tools that enable successful and cost effective energy and environmental 
resource assessments in support of development projects. 
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Energy Services 

ASA provides quantitative estimates of the environmental effects of siting energy facilities, energy 
extraction, energy transmission, resource transportation, and energy infrastructure projects using 
sophisticated analyses and modeling capabilitiesðsimulating relevant physical, chemical, and biological 
processes. These energy activities include offshore and coastal oil and LNG terminals, 
onshore and offshore pipelines and cables, fossil and nuclear-based power plants, land-
based utility-scale and offshore renewable energy development, and oil and chemical 
spills and releases. 
 

 
 
ASAôs Energy Services include:  

¶ Energy Resource Assessment  

¶ Energy Siting & Feasibility Analysis  

¶ Thermal & Chemical Discharges 

¶ Entrainment & Impingement 

¶ Sub-sea Pipeline & Cable Burial 

¶ Ecological Impact Assessment Services and Mitigation 

¶ Channel & Berth Dredging 

¶ Wave, Current, and Wind Resources 

¶ Inundation & Flooding Analysis 

¶ Oil & Chemical Spill Modeling and Response Systems 
 
 
 

 

 


