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Evaluation of Potential Adverse Impacts of Deep Subsurface Development

Portland, Oregon

Introduction


Developments in several parts of Portland (e.g., Central Business District, Pearl District, South Waterfront) are including deep subsurface parking garages.  In some areas, the subsurface structures are extending into shallow groundwater requiring either permanent groundwater dewatering or the design of waterproof weighted foundations to counteract hydrostatic uplift.  Changes to the hydrogeologic regime, due to deep structure construction, may include short-term or permanent impacts such as: 

· Groundwater level changes;

· Aquifer dewatering;

· Ground subsidence/settlement;

· Alteration of groundwater flow direction (s);

· Exacerbated pollutant migration;

· Basin water balance (i.e., watershed health).

The City of Portland Bureau of Environmental Services (City) does not currently have standard procedures for requiring developers proposing deep structures to demonstrate that the dewatering or construction will are not adversely impact adjacent properties, right-of-ways, groundwater quality, or watershed health. 

Objective


The purpose of this evaluation is to identify and assess the potential for adverse impacts to occur as a result of deep subsurface development and the estimated magnitude of potential impacts.  


The results of this evaluation will be used in determining whether formal policies or code changes (e.g., requirements for geotechnical analysis and monitoring to demonstrate that a proposed development project would not have adverse impacts) should be developed to assure long-term protection of watershed health and reduce potential City liabilities associated with continued deep subsurface development.

Tasks


This IGA includes several tasks.  These tasks are intended to be in a sequential manner to allow each task to build upon the results of the previous task, to allow some flexibility in the specific scope of the tasks, and to allow the City and OSU to determine at the end of each task whether or not the data supports proceeding to the subsequent task.  While the overall descriptions of the tasks are anticipated to remain fixed, this approach will allow the specific details for each task to be modified to focus the objectives of each task.  OSU will assist the City with the following tasks: 

Task 1: Conceptual Site Model (CSM) Development


OSU will prepare a Technical Memorandum describing the geologic and hydrogeologic conditions of the following study areas:

· Pearl District;

· Central Business District; and

· South Waterfront.


The CSM will be developed based on readily available public information (e.g., well logs, geologic maps, depth to water maps, Beneficial Water Use Determination (BWUD) reports, DEQ contaminant investigation reports) obtained from City of Portland, DEQ, or USGS files. 


The CSM will provide a written description of the geologic, hydrogeologic, and geotechnical characteristics of each study area and will be developed to support subsequent tasks.  Appropriate maps, cross-sections, and figures to depict the key characteristics of each area will be included to support the CSM.  


Preliminary geologic, hydrogeologic, or geologic technical data gaps (e.g., field investigations or testing) needed for an increased understanding site geology or hydrogeology to more fully evaluate potential impacts associated with deep structures will be identified during the compilation and development of the CSM.

Deliverables:

· Draft and final Technical Memorandum presenting the study area CSMs; and 

· Recommendations for proceeding on and refining the scope of subsequent tasks.

Task 2: Evaluation of Potential Changes in the Local Groundwater System


OSU will prepare a Technical Memorandum describing anticipated changes in the local groundwater systems due to dewatering activities (temporary or long-term) and the construction of deep structures.  The memorandum will summarize known aquifer characteristics and present the methodology for assessing changes to the hydrogeologic systems from dewatering or construction of deep impermeable structures.


Potential short-term and long-term adverse impacts to the geologic or hydrogeologic regime due to dewatering or construction of large waterproof structures will be quantified and presented for each study area.  Appropriate maps, cross-sections, or figures will be included to illustrate potential impacts such as: changes in depth to groundwater; expected area and magnitude of dewatering influence; changes in groundwater local flow direction; and potential impacts on local water balance.

Deliverables:

· Draft and final Technical Memorandum presenting the groundwater evaluation for each study area; and 

· Recommendations for proceeding on and refining the scope of subsequent tasks.

Task 3: Evaluation of Potential Soil Subsidence


OSU will prepare a Technical Memorandum for the three study areas describing the potential for significant soil subsidence (e.g., soil consolidation, liquefaction) due to changes in hydrostatic pressures during dewatering activities (short-term during construction and permanent dewatering) and identification of potential impacts to adjacent right-of-ways (including utilities) and properties.  The Soil Technical Memorandum will summarize known soil and aquifer conditions and present the method for assessing geotechnical changes that may result from dewatering including the results of a quantitative evaluation of the potential for soils in subject areas to settle or subside (liquefaction/ collapsible soils) due to dewatering and/or construction activities.  Appropriate maps, cross-sections, or figures will be included to illustrate the estimated extent and magnitude of potential impacts.  To the extent, practicable, the memorandum will assess the potential cumulative effects from multiple deep subsurface developments in close proximity.

Deliverables:

· Draft and final Technical Memorandum presenting the geotechnical soil evaluation for each study area; and

· Recommendations for proceeding on and refining the scope of subsequent tasks.

Task 4: Evaluation of Potential Exacerbation of Contaminant Migration


OSU will prepare a Technical Memorandum describing the potential for short-term or permanent dewatering systems to exacerbate contaminant movement or for the construction of deep structures to exacerbate contaminant transport or risks to human health or the environment.  The Technical Memorandum will summarize known hazardous substance sites in the subject areas and present the method used to evaluate potential impacts of dewatering and deep structures on contaminant migration.  The results of the quantitative evaluation of the potential for dewatering or deep structures to exacerbate groundwater contamination (short-term and long-term) will be presented.  Appropriate maps, cross-sections, or figures will be included to illustrate the estimated extent and magnitude of potential impacts.  To the extent, practicable, the memorandum will assess the potential cumulative effects from multiple deep subsurface developments in close proximity.

Deliverables:

· Draft and final Technical Memorandum presenting the evaluation of potential contaminant migration for each study area; and 

· Recommendations for proceeding on and refining the scope of subsequent tasks.

Schedule

It is estimated that the technical evaluation can begin in Mid- to Late-June upon execution of the Intergovernmental Agreement.   It is the City’s goal to have the work substantively completed by October 1, 2006.  It is anticipated as the technical evaluation proceeds that OSU will brief the City on key issues and findings associated with the study.  While Tasks 1 through 5 are designed to be sequential, they can be performed concurrently.  Target submittal dates for the draft technical memorandum for each task are listed below.  Final submittal of the technical memorandum is due 30 days following OSU’s receipt of the City’s comments.

Task 1: Draft Conceptual Site Model (CSM) Development
July 14, 2006
Task 2: Evaluation of Potential Changes in the Local Groundwater System
August 18, 2006

Task 3: Evaluation of Potential Soil Subsidence
August 18, 2006

Task 4: Evaluation of Potential Exacerbation of Contaminant Migration
September 8, 2006
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