GEGN 473/573 - Project 1 - Stratigraphic Column Analysis

Spring 2013
Assigned Jan. 31, Due Feb. 21
Caution: The field work associated with this project will be conducted along highways that have heavy traffic loads.  Please be careful.  Above all, do not enter the paved portion of the roadway without carefully looking both ways and considering the speed of oncoming vehicles.

Assignment:

Your client, Red Rocks Power and Light (RRP&L), maintains a series of power transmission towers in the foothills of the Rockies.  In their historic operations, they used significant amounts of Polychlorinated Biphenyls (PCBs) as stable cooling oils in the transformers.  The PCB transformers were replaced with more environmentally-friendly substances in the early 1980s.  Unfortunately, many of the old transformers had leaked over the years, and some PCBs have probably entered the shallow soil and rock.


Approximately 1 mile downgradient from one of RRP&Ls poles, a resident noticed “smelly fluid” leaking from a bedrock outcrop.  The outcrop happens to be the lower section of the Morrison Formation.  Now the state Department of Natural Resources has gotten involved, saying that the fluid is PCBs from your client’s pole.  The DNR has also proposed that flow is primarily occurring within sandy beds in the Morrison and underlying Ralston Creek Formation.


Your client does not think they are the guilty party, for two reasons: 1) their pole sits on the upper Morrison formation and vertical migration of contaminants through the whole section is doubtful, and 2) horizontal flow along the sandy beds is also doubtful.


Your company has been trying for years to get work from RRP&L, and you now have a small “trial” job in which to prove your abilities to them.  They would like you to provide an evaluation of reasons 1) and 2) above.  They have selected an entirely different outcrop of the Morrison for you to study, because they would rather not alert the DNR to their tactics right away.  Here’s what you are to do:

1. create an engineering stratigraphic column of the exposed section at a scale of 1” = 5’,Notes on preparing engineering stratigraphic columns are attached.  The objective of the column is to provide more than just formation thicknesses and geologic description, which are already available in the literature.  Beware of the difference between weathered and unweathered appearances and characteristics.

2. record information regarding water movement ability, such as fracture density, water flow, staining, etc.  Your observations should be supplemented with engineering and geologic data values published in reference literature.  In particular, you are interested in vertical and horizontal flow through the Morrison, and

3. prepare a report summarizing your stratigraphic column,  water flow information, and your opinion on reasons 1) and 2) above.


On the basis of your professional opinion, RRP&L will decide whether to fight the DNR’s allegation or to settle quietly.

Note: You may do everything as a group except for the report write-up.

GEGN 473/573 - Project 2 - Trench Mapping and Proposal Preparation

Spring 2013
Assigned Feb. 28, Due Mar. 27
Assignment:

Your client, Alpha Omicron Pi (AOP) international has requested a proposal for a siting and foundation investigation for a new sorority house within the current survey field.  They have paid your company $5000 to complete a field reconnaissance and prepare a proposal for a full subsurface investigation.


They intend not only to start a successful chapter at CSM, but also to provide excellent living facilities for the members.  The house will be “L” shaped, with one wing 100 feet long, the second wing 75 feet long, and with a depth of 50 feet.  The structure will be three stories high.  They would like to install a full basement, swimming pool, and parking lot for 100 vehicles, based on your recommendations.  A trench has been excavated for your use during the field reconnaissance.  Here is what you are expected to do for your report:

1. create a base map of the general property area,

2. prepare a trench log, focusing on geologic conditions, engineering capabilities of soils, as well as expected continuity of units across the site,

3. select three candidate sites for the house,

4. propose a foundation investigation (hint: devise a way to keep from doing a full investigation for all three sites!),

5. advise them on swimming pool, basement, and parking arrangements, and

6. summarize these items in a field recon report and proposal for site investigation.


Beware, your report and proposal will be judged by your peers in a lab session.  The top proposals will be awarded extra points.

When you turn in your report, I will request an evaluation of the contribution of each group member.


Here are the assigned groups for Project 2:

(assign groups of 3 or 4, distributing talent between groups)
GEGN 473/573 - Project 3 – Soil Survey Use and Workplan Preparation

Spring 2013
Assigned April 4, Due April 25
Assignment:

Congratulations, you have just been hired by the Eastman-Kodak company to solve all of their engineering geologic problems.  The new Colorado-Eastman chemical division is preparing to build a chemical production plant within City of Boulder Open Space lands, for which they will trade a larger nearby plot.  This plant will receive raw materials and prepare chemicals for the industries of film developing, metals, machinery, and carpet production, of all things.  Expected facilities will include:

2-1000’by1000’ manufacturing buildings (moderate to heavy loads),

1-800’x500’ office building (light to moderate loads),

storage for 150 acre-feet of process water, and

parking for 500 vehicles.


You are being sent to evaluate and report on three things: 1) engineering geologic hazards of the area, 2) control of process water, and 3) work for additional site investigation.  Your team will be expected to address these items by completing the following:

1. engineering soils map

2. a map showing estimated soil thicknesses throughout the project

3. geologic hazards map

4. proposed locations for each of the facilities

5. proposed locations for subsurface investigation elements

6. report text, which should be in the form of a workplan, with schedule and budget

You may do items 1, 2, and 3 as a group (please work in groups in the field).  You are to do items 4, 5, and 6 on your own (and include copies of maps in your report).

