Delphi Corporation, Wyoming Michigan

Construction of Geologic Cross-Sections

Fall 2011
Due December 9, 2011
Purpose:

Lithologic information is important in groundwater investigations. One of the most common ways to show changes in the subsurface lithology is through the construction of geologic cross-sections. Such geologic cross-sections will help identify the presence and continuity of confining layers, identify unconfined and confined aquifers and help in estimates of differences in groundwater flow velocities.

Construction of Cross-sections

Each student  will complete a cross-section using the vertical and horizontal scales given. On your cross-section you will show the different subsurface lithologies using the boring logs. You will also show the wells using a vertical line and highlight with hatches the location of the screened interval of wells. You have a location map of your geologic cross-section and a framework to do a cross-section. 

Typically in constructing a geologic cross-section for hydrogeologic studies, the lithology described on the boring log is categorized and placed into one of several general groups. For your exercise you will divide the lithologies into the following 6 groups:

	Lithology
	Description
	Symbol
	Color (color pencil)

	1
	sand and gravel
	
	dark blue

	2
	fine to coarse sand +/- silty sand
	
	light blue

	3
	silty fine sand
	
	yellow

	4
	silty clay
	
	dark brown

	5
	clay
	
	light brown

	6
	bedrock
	
	red


First, transfer the lithologic information to the cross-section along each well/boring, using the thickness of each layer from the boring log. After you have done this for all the borings in your figure, you will need to correlate lithologies between wells or have lithologies pinch out between wells. Of particular importance is your interpretation of the continuity of clay and silty clay layers. In nested wells use the deep wells to define the lithology at that location. For the horizontal scale use 1 inch = 400 feet except for cross-section C - C' in which you will use a horizontal scale of 1 inch = 200 feet. 
Student A

Student B


A - A'  North-South Cross-Section
MW322, MW324, MW 318, MW325, MW312, MW305, MW302, MW202, MW206, MW112, MW113, MW213, MW214, MW217, MW106

Student C

Student D


E - E'  North-South Cross-Section

MW323, MW319, MW 320, MW316, MW306, MW303, MW602, MW603, MW216, MW114, MW 326, MW213, MW214, MW217, MW106

Student E

Student F


C - C'  East-West Cross-Section (Different Scale)
MW308, MW102, MW303, MW302, B306, MW201, MW304

Student G

Student H


F- F'
North-South Cross-Section

MW321, MW317, MW314, MW313, MW310, MW304, MW110,  MW109, MW108, MW215

Student I

Student J


B- B'
North-South Cross-Section

MW215, MW108, MW109, MW110, MW201, MW311, MW309, MW315, MW317, MW321

Delphi Corporation, Wyoming Michigan

Construction of Water Table Elevation and Groundwater Flow Direction Maps
Fall 2011

Due Dec 9, 2011

Purpose:

To define the flow direction of contaminated groundwater and warn downgradient homeowners of their impending doom, one of the most important parts of any hydrogeological investigation is construction of groundwater elevation and flow maps. Information from these maps can also be used to assist in estimating the velocity of groundwater flow. For the Delphi site, we have an abundance of water level data collected from wells across the site. Each of you will complete your own water table map so in total we will have maps showing the water table and groundwater flow direction for six different times during the year.  

Procedures:

1. First you have to select those wells that measure the water table and uppermost portion of the aquifer at the site. In those wells not explicitly identified in the well name as S or D, examine the well logs to determine if the well screen is located  near the top of the aquifer and ensure that the well is recording the water levels in the shallow portions of the aquifer. Remember that where you have vertical groundwater gradients, you don't want to mix water levels from shallow and deep wells. 

2. After you have selected your wells to use in your map, look up the water levels for the appropriate date from the tables attached and make a data table.

	Delphi   + Date Water Levels were Measured

	Well Number
	Water Table Elevation

	
	


3. Plot the water level elevations on the map and start drawing contours using a 1 foot contour interval, making sure to end the contour line where there is no data. Do your contouring in pencil and label every other contour.

4. After you are done contouring, draw in some groundwater flow arrows to illustrate the direction of groundwater flow.

Student A


Student B
Shallow Groundwater (water table)  Surface Map - July 31, 2003 (1 foot contour interval)

Student C


Student D
Shallow Groundwater (water table) Surface Map - July 26, 2004 (1 foot contour interval)

Student E


Student F
Shallow Groundwater (water table) Surface Map - September 1, 2004  (1 foot contour interval)

Student G
Shallow Groundwater (water table) Surface Map - Jan 5, 2004   (1 foot contour interval)

Student H
Shallow Groundwater (water table) Surface Map - August 2004  (1 foot contour interval)

Student I
Shallow Groundwater (water table) Surface Map - January 2005 (1 foot contour interval)

Delphi Corporation, Wyoming Michigan

Contaminant Plumes

Fall 2011

Due December 9, 2011

Identification of Contaminant Plumes

Common contaminants detected in groundwater at the Delphi site include TCE, vinyl chloride, and cis 1,2, Dichloroethene, (DEC) plus some others (VOCs). We want to show the distribution of these contaminants on our map. Ideally, we would want to make a separate map for each contaminant. Because this many maps would drive us crazy and thus defeat the purpose of a university education, we are going to make just a few maps that should illustrate in general terms the extent of groundwater contamination at the site. 

Contaminant Plume Map Construction

Use the provided tables to identify contaminant concentrations to plot. After plotting the concentration values on your map, draw contour lines. Note that there are pumping wells at the site, which may have influenced migration of the plume over time. 

Sampling Dates

For sampling date 1, data in the table was for 1/05 and if not available 2/05 or 3/05.

For sampling date 2, data in the table was for 2/04 and if not available for 3/04

Total VOC maps 

Construct a total VOC map for your sampling date. For nested wells use the well that has the highest concentration. 

Selected Contaminants: TCE, Cis 1,2, Dichloroethene (DCE) and vinyl chloride 

Maps that show the distribution of TCE, cis 1,1,Dichloroethene and vinyl chloride in August of 2004.  

Student A


Student B
Construct a map that shows the distribution of total VOCs for Sampling Date 1 (2005). Use contour intervals of 5, 20, 50, 100 and 1000 ppb.

Student C


Student D
Construct a map that shows the distribution of total VOCs for Sampling Date 2 (2004) Use contour intervals of 5, 20, 50, 100 and 1000 ppb.

Student E
Construct a map that shows the distribution of total VOCs for Sampling Date 1 (2005). Use contour intervals of 5, 20, 50, 100 and 1000 ppb.

Student F


Construct a map that shows the distribution of TCE in August of 2004. Use contour intervals of 1, 10, 20, 50, 100, 1000 as needed.

Student G


Student H
Construct a map that shows the distribution of cis 1,2 Dichloroethene in August of 2004. Use contour intervals of 1, 10, 20, 50, 100, 1000 as needed.
Student I


Construct a map that shows the distribution of vinyl chloride in August of 2004. Use contour intervals of 1, 10, 20, 50, 100, 1000 as needed.

Delphi Corporation Analytical Results

Total VOCs, Sampling date 1 or Sampling Date 2

Sampling Date 1: 1/2005 or 2/5 -3/05

Sampling Date 2: 2/2004 or 3/04

Note: If more than one groundwater sample was collected at different intervals in the well, the highest concentration for that chemical detected was recorded.

* sample was collected on 5/2004 (still use but watch if data seems "off")

	
	
	Total VOCs Contaminant

	
	
	2005
	2004

	Wells
	
	

	
	MW101
	1.3
	1

	
	MW102
	
	9.2

	
	MW103
	21
	19.9

	
	MW104
	
	

	
	MW105
	4.2
	4.7

	
	MW106
	4.6
	4.3

	
	MW107
	
	

	
	MW108
	
	

	
	MW109D
	
	29

	
	MW109S
	
	

	
	MW110
	.31
	1.5

	
	MW111
	156.3
	200

	
	MW112D
	48.2
	63

	
	MW112S
	6.9
	4.3

	
	MW113D
	22.7
	25

	
	MW113S
	9.2
	7.6

	
	MW114D
	33.6
	115.5

	
	MW114S
	9.9
	22.7

	
	MW115D
	16
	17.7

	
	MW115S
	4.7
	7

	
	MW201BR
	
	14

	
	MW202
	141.57
	142.3

	
	MW203D
	65.8
	82

	
	MW203S
	
	

	
	MW204
	
	

	
	MW205BR
	
	

	
	MW206
	3240
	4600

	
	MW207
	.5
	

	
	MW208
	.71
	4.9

	
	MW209
	
	

	
	MW210
	
	950

	
	MW211
	
	82.8

	
	MW212BR
	
	

	
	MW213
	127
	154.5

	
	MW214
	3.4
	6.1

	
	MW215BR
	34
	

	
	MW216
	13.5
	17

	
	MW217
	
	0

	
	MW218
	.5
	

	
	
	
	

	
	MW301
	3.9
	4.2

	
	MW302
	85.4
	130

	
	MW303
	11
	10

	
	MW304
	
	

	
	MW305
	39.9
	44.2

	
	MW306
	14.5
	15.9

	
	MW307
	3.9
	2.3

	
	MW308
	
	

	
	MW309
	60.4
	72.4

	
	MW310
	5.4
	5.9

	
	MW311
	15.4
	11

	
	MW312
	152
	137.1

	
	MW312S
	17
	

	
	MW313D
	6.3
	4.9

	
	MW313S
	
	

	
	MW314D
	.77
	1.3

	
	MW314S
	
	

	
	MW315
	45.4
	32.9

	
	MW315S
	9.1
	

	
	MW316
	33.3
	36.4

	
	MW316S
	2.8
	

	
	MW317
	.66
	41.6*

	
	MW318
	18.5
	61*

	
	MW318S
	47
	

	
	MW319
	57.9
	106*

	
	MW320
	
	40.8*

	
	MW321
	4.1
	

	
	MW322
	
	

	
	MW323
	
	

	
	MW324D
	8.2
	

	
	MW324S
	26.9
	

	
	MW325D
	9.9
	

	
	MW325S
	3.5
	

	
	MW326
	344
	

	
	MW327
	182
	

	
	RW600
	
	

	
	RW601
	
	

	
	W87-2
	
	290

	
	W87-4
	
	157.4


Delphi Corporation Analytical Results

August 2004 TCE, DCE, Vinyl Chloride

Note: If more than one groundwater sample was collected at different intervals in the well, the highest concentration for that chemical detected was recorded.

	
	Contaminant

	
	
	TCE
	DCE
	V.C.

	Wells
	
	
	

	
	MW101
	0
	1.4
	0

	
	MW102
	
	
	

	
	MW103
	0
	4.1
	23

	
	MW104
	
	
	

	
	MW105
	
	
	

	
	MW106
	
	
	

	
	MW107
	
	
	

	
	MW108
	
	
	

	
	MW109D
	
	
	

	
	MW109S
	
	
	

	
	MW110
	0
	.28
	0

	
	MW111
	13
	440
	0

	
	MW112D
	.48
	24
	35

	
	MW112S
	
	
	

	
	MW113D
	X
	
	

	
	MW113S
	
	
	

	
	MW114D
	0
	3.4
	53

	
	MW114S
	0
	1.6
	22

	
	MW115D
	0
	5.9
	23

	
	MW115S
	0
	2.1
	1.8

	
	MW201BR
	
	
	

	
	MW202
	0
	91
	150

	
	MW203D
	0
	6.2
	130

	
	MW203S
	
	
	

	
	MW204
	0
	0
	0

	
	MW205BR
	
	
	

	
	MW206
	0
	3200
	1100

	
	MW207
	0
	.46
	2.1

	
	MW208
	0
	1
	.98

	
	MW209
	
	
	

	
	MW210
	
	
	

	
	MW211
	
	
	

	
	MW212BR
	
	
	

	
	MW213
	0
	130
	0

	
	MW214
	1.3
	1.9
	0

	
	MW215BR
	
	X
	

	
	MW216
	
	
	

	
	MW217
	0
	0
	0

	
	MW218
	0
	1.2
	0

	
	
	Contaminant

	
	
	TCE
	DCE
	V.C.

	
	
	
	
	X

	
	MW301
	
	
	

	
	MW302
	0
	35
	85

	
	MW303
	0
	11
	2.6

	
	MW304
	
	
	

	
	MW305
	3.5
	30
	12

	
	MW306
	.61
	13
	2.4

	
	MW307
	
	
	

	
	MW308
	
	
	

	
	MW309
	1.4
	58
	2.1

	
	MW310
	.29
	3.9
	.75

	
	MW311
	.51
	13
	2.3

	
	MW312
	10
	130
	38

	
	MW312S
	
	
	

	
	MW313D
	0
	3.9
	.74

	
	MW313S
	0
	0
	0

	
	MW314D
	0
	2
	.41

	
	MW314S
	0
	0
	0

	
	MW315
	0
	34
	8.2

	
	MW315S
	1.2
	8.7
	0

	
	MW316
	0
	31
	2.8

	
	MW316S
	
	
	

	
	MW317
	.4
	.24
	0

	
	MW318
	0
	12
	12

	
	MW318S
	
	
	

	
	MW319
	12
	47
	0

	
	MW320
	0
	0
	0

	
	MW321
	1.9
	3.5
	.63

	
	MW322
	0
	0
	0

	
	MW323
	0
	0
	0

	
	MW324D
	
	
	

	
	MW324S
	
	
	

	
	MW325D
	
	
	

	
	MW325S
	
	
	

	
	MW326
	
	
	

	
	MW327
	
	
	

	
	RW600
	
	
	

	
	RW601
	
	
	

	
	W87-2
	
	
	

	
	W87-4
	
	
	


