
Dynegy Midwest Generation, LLC 
1500 Eastport Plaza Dr. 

Collinsville, IL 62234 

October 25, 2021 

Illinois Environmental Protection Agency  
DWPC – Permits MC #15  
Attn: Part 845 Coal Combustion Residual Rule Submittal 
1021 North Grand Avenue East  
P.O. Box 19276  
Springfield, IL 62794-9276  

Re: Baldwin Power Plant Fly Ash Pond System; IEPA ID # W1578510001‐01, 02, 03 

Dear Mr. LeCrone: 

In accordance with 35 I.A.C. § 845.200, Dynegy Midwest Generation, LLC (DMG) is submitting an operating permit 
application for the Baldwin Power Plant Fly Ash Pond System (IEPA Unit ID# W1578510001-01, 02, 03).  One hardcopy and 
one digital copy are provided with this submittal. 

The permit application was prepared in accordance with 35 I.A.C. § 845.230(d)(2) (Existing, Inactive and Inactive Closed CCR 
Surface Impoundment that have completed an Agency approved closure before July 30, 2021). This submittal includes the 
completed permit forms as required by § 845.210. 

Sincerely, 

Cynthia Vodopivec 
SVP-Environmental Health and Safety 

Enclosures 
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1. INTRODUCTION

Dynegy Midwest Generation, LLC (DMG) is the owner of the coal-fired Baldwin Power Plant 
(Plant) located in Randolph County near Baldwin, Illinois.  The IEPA assigned identification 
numbers assigned to the Baldwin Fly Ash System are:W1578510001-01, 02, 03.  The National 
Inventory of Dams (NID) number assigned for the Baldwin Fly Ash System by the Illinois 
Department of Natural Resources (IDNR) is IL50721. 

This initial operating permit application was developed in accordance with 35 Ill. Admin. Code 
845, Standards for the Disposal of Coal Combustion Residuals in Surface Impoundments (Part 
845).  

This initial operating permit application is for the Baldwin Fly Ash System. 

1.1. Facility Information 

Section 845.210(b)(1): All permit applications must contain the name, address, email 
address and telephone number of the operator, or duly authorized agent, and the property 
owner to whom all inquiries and correspondence shall be addressed. 

Facility: 

Owner/Operator: 

Baldwin Fly Ash System Baldwin 
Power Plant 
10901 Baldwin Road 
Baldwin, IL 62217 

Dynegy Midwest Generation, LLC 
1500 Eastport Plaza Drive 
Collinsville, Illinois 62234 
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1.2. Owner Signatures 

Section 845.210(b)(2): All permit applications must be signed by the owner, operator or a 
duly authorized agent of the operator. 

The owner of the Baldwin Power Plant is a corporation. 

Section 845.210(b)(3): An application submitted by a corporation must be signed by a 
principal executive officer of at least the level of vice president, or his or her duly 
authorized representative, if that representative is responsible for the overall operation 
of the facility described in the application form. 

The signature of Cynthia Vodopivec on behalf of Dynegy Midwest Generation, LLC can be found 
in the permit applications located in Section 3. 

1.3. Legal Description 

Section 845.210(c): All permit applications must contain a legal description of the facility 
boundary and a description of the boundaries of all units included in the facility. 

A legal description has been developed in compliance with Section 845.210(c) and is included in 
Attachment A. 

1.4. Previous Assessments 

Section 845.210(d): Previous Assessments, Investigations Plans, and Programs 

Previous assessments were performed in accordance with 40 CFR § 257 and are referenced within 
the permit application and included in the appropriate Attachment. 

Section 845.210(d)(1): The Agency may approve the use of any hydrogeologic site 
investigation or characterization, groundwater monitoring well or system, or 
groundwater monitoring plan, bearing the seal and signature of an Illinois Licensed 
Professional Geologist or Licensed Professional Engineer, completed before April 21, 
2021 to satisfy the requirements of this Part. 

A previous hydrogeologic site investigation or characterization, groundwater monitoring well or 
system, or groundwater monitoring plan have been completed with a seal from an Illinois Licensed 
Professional Geologist or Licensed Professional Engineer.  However, field investigations have 
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been completed that supplement that work that will be utilized in the following sections of this 
report.  

Section 845.210(d)(2): For existing CCR surface impoundments, the owner or operator 
of the CCR surface impoundment may use a previously completed location restriction 
demonstration required by Section 845.300 (Placement Above the Uppermost Aquifer), 
Section 845.310 (Wetlands), Section 845.320 (Fault Areas), Section 845.330 (Seismic 
Impact Zones), and Section 845.340 (Unstable Areas) provided that the previously 
completed assessments meet the applicable requirements of those Sections. 

No previous assessments are included in the Baldwin Fly Ash system permit application. 

Section 845.210(d)(3):  For existing CCR surface impoundments, the owner or operator 
of the CCR surface impoundment may use a previously completed assessment to serve 
as the initial assessment required by Section 845.440 (Hazard Potential Classification 
Assessment), Section 845.450 (Structural Stability Assessment) and Section 845.460 
(Safety Factor Assessment) provided that the previously completed assessment: A) Was 
not completed more than five years ago; and B) Meets the applicable requirements of 
those Sections. 

No previous assessments are included in the Baldwin Fly Ash system permit application. 

Section 845.210(d)(4): For inactive closed CCR surface impoundments, the owner or 
operator of the CCR surface impoundment may use a post-closure care plan previously 
approved by the Agency. 

No post-closure care plan was previously approved by the Agency. 
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2. OPERATING PERMIT

2.1. Initial Operating Permit 

Section 845.230(d): Initial Operating Permit for Existing, Inactive and Inactive Closed 
CCR Surface Impoundments 

The Baldwin Fly Ash System as defined by IEPA is a closed inactive CCR surface impoundment 
that has not completed post-closure care. Per Part 845, DMG is submitting an initial operating 
permit application to IEPA by October 31, 2021. The permit applications (CCR-1 and 
CCR-2OE) are provided in Section 3.   

The following sections contain information or references to documents required for the Operating 
Permit application (Section 845.230(d)(3)). 

2.2. History of Construction 

Section 845.230(d)(2)(A): The history of construction specified in Section 845.220(a)(1); 

The history of construction prepared in 2016 pursuant to 40 CFR § 257.73(c) is provided in 
Attachment B.   

2.3. Permanent Markers 

Section 845.230(d)(2)(E): Evidence of permanent markers required by Section 845.130 
have been installed; 

Evidence of permanent markers at the Baldwin Fly Ash System as required by Section 845.130 is 
provided in Attachment E. 

2.4. Slope Maintenance 

Section 845.230(d)(2)(F): Documentation that the CCR surface impoundment, if not 
incised, will be operated and maintained with one of the forms of slope protection specified 
in Section 845.430; 

The Baldwin Fly Ash System is not incised. Documentation of slope protection as required by 
Section 845.430 is provided in Attachment J. 
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2.5. Groundwater Monitoring 

Section 845.230(d)(2)(I): Groundwater monitoring information: 

The groundwater monitoring information for the Baldwin Fly Ash System are described in the 
following sections.  

Section 845.230(d)(2)(I)(i): Hydrogeologic site characterization (see Section 845.620); 

Hydrogeologic site characterization for the Baldwin Fly Ash System are provided in Attachment 
H. 

Section 845.230(d)(2)(I)(ii): Design and construction plans of a groundwater 
monitoring system (see Section 845.630); 

Design and construction plans of a groundwater monitoring system are provided in Attachment I. 

Section 845.230(d)(2)(I)(iii): A groundwater sampling and analysis program that 
includes selection of the statistical procedures to be used for evaluating groundwater 
monitoring data (see Section 845.640); and 

A groundwater sampling and analysis program that meets the requirements of Section 845.640 is 
provided in Attachment I.  

Section 845.230(d)(2)(I)(iv): Proposed groundwater monitoring program that includes 
a minimum of eight independent samples for each background and downgradient well 
(see Section 845.650(b)); 

A proposed groundwater monitoring program that meets the requirements of Section 845.650(b) 
is provided in Attachment I. 

2.6. Initial Post-Closure Care Plan 

Section 845.230(d)(2)(K): Initial written post-closure care plan, if applicable (see Section 
845.780(d)); 

The Baldwin Fly Ash System was closed by capping the CCR in place.  The initial post closure 
care plan was developed in accordance with Section 845.780 and is provided in Attachment K.  
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2.7. History of Groundwater Exceedances 

Section 845.230(d)(2)(M): History of known exceedances of the groundwater protection 
standards in Section 845.600, and any corrective action taken to remediate the 
groundwater; 

A history of known exceedances and any corrective action taken is provided in Attachment M. 

2.8. Financial Assurance Requirements 

Section 845.230(d)(2)(N): A certification that the owner or operator meets the financial 
assurance requirements of Subpart I; 

A certification meeting the requirement of Section 845.230(d)(2)(N) stating that the Owner meets 
the financial assurance requirements of Subpart I is provided in Attachment N.  
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3. PERMIT APPLICATION

All permit applications must be made on the forms prescribed by the Agency  and must be mailed 
or delivered to the address designated by the Agency on the forms.   The permit applications 
(CCR-1 and CCR-2OE) are provided below.   
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Form 
CCR 1 Illinois Environmental Protection Agency 

CCR Surface Impoundment Permit Application 
Form CCR 1 – General Provisions 

Bureau of Water ID Number: For IEPA Use Only 

CCR Permit Number: 

Facility Name: 

SECTION 1: FACILITY, OPERATOR, AND OWNER INFORMATION (35 Ill. Adm. Code 845.210(b)) 
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1.1 Facility Name 

1.2 Illinois EPA CCR Permit Number (if applicable) 

1.3 Facility Contact Information 

Name (first and last) Title Phone Number 

Email address 

1.4 Facility Mailing Address 

Street or P.O. box 

City or town State Zip Code 

1.5 Facility Location 

Street, route number, or other specific identifier 

County name County code (if known) 

City or town State Zip Code 

1.6 Name of Owner/Operator 
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o 1.7 Owner/Operator Contact Information 

 Name (first and last) Title Phone Number 

    

 Email address 

  

1.8 Owner/Operator Mailing Address 

 Street or P.O. box 

  

 City or town State Zip Code 

    

SECTION 2: LEGAL DESCRIPTION (35 Ill. Adm. Code 845.210(c)) 

Le
ga

l D
es

cr
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n 2.1 Legal Description of the facility boundary 

  

  

  

  

SECTION 3: PUBLICLY ACCESSIBLE INTERNET SITE REQUIREMENTS (35 Ill. Adm. Code 845.810) 

In
te

rn
et

 S
ite

 

3.1 Web Address(es) to publicly accessible internet site(s) (CCR website) 

  

  

  

3.2 Is/are the website(s) titled “Illinois CCR Rule Compliance Data and Information” 

  Yes  No  

SECTION 4: IMPOUNDMENT IDENTIFICATION 
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4.1 
List all the impoundment identification numbers for your facility and check the corresponding box to 
indicate that you have attached a written description for each impoundment. 

   Attached written description 

   Attached written description 

   Attached written description 

   Attached written description 

   Attached written description 

   Attached written description 
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Attached written description 

Attached written description 

Attached written description 

Attached written description 

SECTION 5: CHECKLIST AND CERTIFICATION STATEMENT 
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5.1 In Column 1 below, mark the sections of Form 1 that you have completed and are submitting with your 
application.  For each section, specify in Column 2 any attachments that you are enclosing. 

Column 1 Column 2 

Section 1: Facility, Operator, and Owner Information w/attachments 

Section 2: Legal Description w/attachments 

Section 3: Publicly Accessible Internet Site Requirement w/attachments 

Section 4: Impoundment Identification w/attachments 

5.2 Certification Statement 

I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment 
for knowing violations. 

Name (print or type first and last name) of Owner/Operator Official Title 

Signature Date Signed 
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Form 
CCR 2OE Illinois Environmental Protection Agency 

CCR Surface Impoundment Permit Application 
Form CCR 2OE – Initial Operating Permit for Existing or Inactive CCR 

Surface Impoundment Where an Agency-approved Closure 
Has Been Completed Before July 30, 2021 

Bureau of Water ID Number: For IEPA Use Only 

CCR Permit Number: 

Facility Name: 

SECTION 1: CONSTRUCTION HISTORY (35 Ill. Adm. Code 845.220 and 35 Ill. Adm. Code 845.230) 

C
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1.1 CCR surface impoundment name. 

1.2 Identification number of the CCR surface impoundment (if one has been assigned by the Agency). 

1.3 Describe the boundaries of the CCR surface impoundment (35 Ill. Adm. Code 845.210 (c)). 

1.4 State the purpose for which the CCR surface impoundment is being used. 

1.5 How long has the CCR surface impoundment been in operation? 

1.6 List the types of CCR that have been placed in the CCR surface impoundment. 

1.7 List the name of the watershed within which the CCR surface impoundment is located. 

1.8 What is the size in acres of the watershed within which the CCR surface impoundment is located? 

1.9 Check the corresponding boxes to indicate that you have attached the following: 

A description of the physical and engineering properties of the foundation and abutment 
materials on which the CCR surface impoundment is constructed. 

W1578510001‐01, 02 03

Initial Permit

Baldwin Power Plant
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A statement of the type, size, range, and physical and engineering properties of the materials 
used in constructing each zone or stage of the CCR surface impoundment. 

A statement of the method of site preparation and construction of each zone of the CCR 
surface impoundment. 

A statement of the approximate dates of construction of each successive stage of construction 
of the CCR surface impoundment. 

Drawings satisfying the requirements of 35 Ill. Adm. Code 845.220(a)(1)(F). 

A description of the type, purpose, and location of existing instrumentation. 

Area Capacity Curves for the CCR Impoundment. 

A description of each spillway and diversion design features and capacities and provide the 
calculations used in their determination. 

The construction specifications and provisions for surveillance, maintenance, and repair of the 
CCR surface impoundment. 

1.10.1 Is there any record or knowledge of structural instability of the CCR surface impoundment? 

Yes No 

1.10.2 If you answered yes to Item 1.10.1, provide detailed explanation of the structural instability. 

SECTION 2: ATTACHMENTS 

A
tta

ch
m
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ts

 

2.1 Check the corresponding boxes to indicate that you have attached the following: 

Evidence that the permanent markers required by 35 Ill. Adm. Code 845.130 have been 
installed. 

Documentation demonstrating that the CCR surface impoundment, if not incised, will be 
operated and maintained with one of the forms of slope protection specified in 35 Ill. Adm. 
Code 845.430. 

Emergency Action Plan and accompanying certification required by 35 Ill. Adm. Code 
845.520(e). 

Written post-closure care plan, if applicable (see 35 Ill. Adm. Code 845.780(d)). 

History of known exceedances of the groundwater protection standards in 35 Ill. Adm. Code 
845.600, and any corrective action taken to remediate the groundwater. 

SECTION 3: GROUNDWATER MONITORING 

3.1 Check the corresponding boxes to indicate whether you have attached the following groundwater 
monitoring information: 

A hydrogeologic site characterization meeting the requirements of 35 Ill. Adm. Code 845.620. 



IEPA BOW ID015-00-0821 
DCN264 IEPA Form CCR 2OE Page 3 

G
ro

un
dw

at
er

 
Design and construction plans of a groundwater monitoring system meeting the requirements 
of 35 Ill. Adm. Code 845.630. 

A groundwater sampling and analysis program that includes section of the statistical 
procedures to be used for evaluating groundwater monitoring data, required by 35 Ill. Adm. 
Code 845.640. 

Proposed groundwater monitoring program that includes a minimum of eight independent 
samples for each background and downgradient well, required by 35 Ill. Adm. Code 
845.650(b). 
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ATTACHMENT A 
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LEGAL DESCRIPTION



RESTRICTED USE AREA BOUNDARY CORNERS SET 

POINT ff NORTHING EASTING ELEVATION DESCRIPTION 

1000 558099.27 2386252.87 

1001 557997.15 2386239.41 

1002 554411.84 2385766.91 

1003 553565. 22 2384563. 53 

1004 554393. 69 2380743. 66 

1005 554452. 32 2380756. 38 

1006 554609.17 2380033. 19 

1007 554692. 24 2380051. 21 

1008 554741.38 2380256.97 

1009 555276.51 2380560.02 

1010 555395.00 2380545.00 

1011 556148.45 2382673. 53 

1012 555439.18 2384460.16 

1013 555587.51 2384814.85 

1014 557500.00 2385625.00 

1015 557850.04 2385679.81 

0.00 

438.03 

435.95 

0.00 

421.28 

421.88 

425.35 

428.47 

429.37 

420.34 

410.63 

432.53 

456.33 

457.91 

461.05 

461.18 

439.87 

NOT SET 

SET I.P. 

SET I.P. 

NOT5ET 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET I.P. 

SET SPIKE NAIL 

SET I.P. 

SET I.P. 

SET I.P. 

min n 
DYNEGY MIDWEST GENERATION, LLC. 

BALDWIN ENER Y MPLEX 

O' 400' 800' 

LEGEND 

----SECTION LINE 

I---RESTRICTED USE BOUNDARY 

• FOUND SURVEY MARKER AS NOTED

o SET 518" IRON REBAR (UNLESS OTHERWISE NOTED)

SURVEY NOTE: 
THIS DRAWING AND THE INFORMATION SHOWN HERE ON 
WAS OBTAINED FROM DATA COLLECTED FROM A FIELD 

SURVEY MADE BY INGENAE, LLC BETWEEN FEBRUARY 12 

THROUGH APRIL 9, 2021. SURVEY COORDINATES, 
BEARINGS & DISTANCES ARE REFERENCED TO ILLINOIS 
WEST 1202 STATE PLANE COORDINATE SYSTEM NAD 
1983. 

CONTROL CORNERS /\ND WELLS 

Poirr # Northing Easting Elevotion Descript
i
cn 

558 5581D6.76 2379153.13 427.99 roUND I.P 

2001 558088.&! 2387102.75 441.46 FOUND PK H.'\IL 

2002 555415.58 2387061.32 454.17 FOUND I.P 

2005 555533.52 2379125.4-L- 422.82 FOUND I.P 

2008 560842.70 2379172.83 424.09 FOUND I.P, 

3709 5{;0750.15 ?327149.M 4.15.M FOlJNn PIPF 

5001 558867.47 2388512.38 451.Cl /V',v,t 306 

5002 554]94.2L 2386609.22 453.04 MW-304 

5003 556586.30 2385208.50 457.28 M W -383 

5004 555445.72 2384518.91 456.78 MW-384 

.'iOO.'i .555fi6.'i_4l ?321901.76 4?5.9? MW-390 

5006 555581.lL 2381170.93 422.65 /V',v,t 366 

5007 555101.10 2380477.23 424.10 MW-'.:91 

:oos 554435.21 23808.38.65 420.35 MW-375 

5009 55-1198.5� 2381923.80 -118.58 MW-377 

Land Uescription of the Baldwin Energy Complex 
Closed Fly Ash Pond Restricted Use Area 

263,05 Acres 

Part oflhe Southeast Quarter of Section 9, Part of the South Half of Section l 0, Part oflhe North Half of 
Section 15 and Part of the Northeast Quarter of Section 16 in Township 4 South, Range 7 \Vest of the Third 
Principal Meridian, Randolph County, Tllinois and being more particularly described as follows: 

Commencing at the lron Pin at the Center of Section 9 from which bears an lron pin at the North Quarter 
comer ofSeetion 9, North O degrees 25 minutes 30 seconds East a distance of2656.02 feet and from which 
also bears an Tron Pin at the South Quarter comer of section 9, South O degrees 35 minutes 53 seconds West a 
distance of 2653.39 feet; thence from said commencement point at the center of Section 9 along a line bearing 
South 89 degrees 17 minutes 38 seconds East a distance of7950.22 feet to the PK nail at the East Quarter 
corner of Section IO from which bears an Tron Pipe at the No1iheast comer of Section I 0, North I degrees 00 
minutes 51 seconds East a distance of2661.77 feet and from which also bears a pinched Pipe at the Southeast 
comer of Section 10, South O degrees 53 minutes 16 seconds West a distance of2673.54 feet; thence from said 
PK nail at the East Quarter corner of Section 10, North 89 degrees 17 minutes 38 seconds West a distance of 

849.95 feet; thence South 7 degrees 30 minutes 27 seconds West a distance of I 03.00 feet to the Point of 
Beginning of the Trad described herein; thence South 7 degrees 30 minutes 27 seconds Wesl a distance of 

3616.31 feet; thence along a curve to the right having a radius of 1000.00 feet, a curve length of 1653.34 feet 
and having a chord bearing South 54 degrees 52 minutes 20 seconds West a chord distance of 1471.36 feet; 
thence North 77 degrees 45 minutes 47 seconds West a distance of3908.68 feet; thence North 12 degrees 14 
minutes 13 seconds East a distance of 60.00 feet; thence North 77 degrees 45 minutes 47 seconds \Vest a 
distance of 740.00 feet; thence North 12 degrees 14 minutes 13 seconds East a distance of 85.00 feet; thence 
North 76 degrees 34 minutes 11 seconds East a distance of 211.55 feet; thence North 29 degrees 31 minutes 23 
seconds East a distance of614.98 feet; thence North 7 degrees 13 minutes 22 seconds West a distance of 

119.44 feet; thence North 70 degrees 30 minutes 26 seconds East a distance of2257.95 feet; thence South 68 
degrees 20 minutes 52 seconds East a distance of 1922.27 feet; thence along a curve to the left having a radius 
of275.00 feet, a curve length of 425.70 feet and having a chord bearing North 67 degrees 18 minutes 19 
seconds East a chord distance of 384.45 feet; thence North 22 degrees 57 minutes 29 seconds East a distance 
of2077.01 feet; thence North 8 degrees 53 minutes 57 seconds East a distance of 354.31 feet; thence along a 
curve lo the right having a radius of 275 .00 feel, a curve length of 483.0 I feel and having a chord bearing 
North 59 degrees 13 minutes 00 seconds East a chord distance of423.28 feet; thence South 70 degrees 27 
minutes 58 seconds East a distance of207.93 feet to the Point of Beginning and containing 263.05 Acres. 

SURVEYOR CERT/FICA TE: 
THIS IS TO CERTIFY THAT WE, INGENAE, LLC, HAVE AT THE REQUEST OF AND FOR THE 

EXCLUSIVE USE OF VISTRA CORP., PERFORMED A SURVEY OF THE TRACT AS SHOWN 

HEREON AND THAT THIS IS A TRUE REPRESENTATION OF THAT SURVEY. THIS PLAT 
AND THE SURVEY FROM WHICH IT IS BASED WERE DONE IN ACCORDANCE WITH THE 
"MINIMUM STANDARDS OF PRACTICE" FOR LAND SURVEYING IN THE STATE OF 
ILLINOIS. 
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RESTRICTED USE AREA BOUNDARY CORNERS SET 

POINT# NORTHING EASTING ELEVATION DESCRIPTION 

1000 558099.27 2386252.87 0.00 NOT SET 
1001 557997.15 2386239.41 438.03 SET I.P. 
1002 554411.84 2385766.91 435.95 SET I.P. 
1003 55356S.22 2384S63.S3 0.00 NOT SET 
1004 5S4393.69 2380743.66 421.28 SET I.P. 
1005 554452.32 2380756.38 421.88 SET I.P. 
1006 554609.17 2380033.19 425.35 SET I.P. 
1007 554692.24 2380051.21 428.47 SET I.P. 
1008 554741.38 2380256.97 429.37 SET I.P. 
1009 555276.51 2380560.02 420.34 SET I.P. 
1010 555395.00 2380545.00 410.63 SET I.P. 
1011 556148.45 2382673.53 432.53 SET I.P. 
1012 555439.18 2384460.16 456.33 SET I.P. 
1013 555587.51 2384814.85 457.91 SET SPIKE NAIL 
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October 2016

Dynegy Midwest Generation, LLC
10901 Baldwin Road
Baldwin, IL 62217

RE:  History of Construction
USEPA Final CCR Rule, 40 CFR § 257.73(c)
Baldwin Energy Complex
Baldwin, Illinois

On behalf of Dynegy Midwest Generation, LLC, AECOM has prepared the following history of
construction for the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash
Pond at the Baldwin Energy Complex in accordance with 40 CFR § 257.73(c).

BACKGROUND

40 CFR § 257.73(c)(1) requires the owner or operator of an existing coal combustion residual (CCR)
surface impoundment that either (1) has a height of five feet or more and a storage volume of 20
acre-feet or more, or (2) has a height of 20 feet or more to compile a history of construction by
October 17, 2016 that contains, to the extent feasible, the information specified in 40 CFR §
257.73(c)(1)(i)–(xii).

The history of construction presented herein was compiled based on existing documentation, to the
extent that it is reasonably and readily available (see 80 Fed. Reg. 21302, 21380 [April 17, 2015]) and
AECOM site experience.  AECOM’s document review included construction drawings, geotechnical
investigations, observation reports, instrument monitoring reports, construction specifications,
operation and maintenance information, etc. for the Old East Fly Ash Pond, East Fly Ash Pond, West
Fly Ash Pond, and Bottom Ash Pond at the Baldwin Energy Complex.
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HISTORY OF CONSTRUCTION

§ 257.73(c)(1)(i): The name and address of the person(s) owning or operating the CCR unit; the
name associated with the CCR unit; and the identification number of the CCR unit if one has
been assigned by the state.

Owner: Dynegy Midwest Generation, LLC

Address: 1500 Eastport Plaza Drive
Collinsville, IL 62234

CCR Units: Old East Fly Ash Pond
East Fly Ash Pond
West Fly Ash Pond
Bottom Ash Pond

The above named CCR units do not have a state assigned identification number.

§ 257.73(c)(1)(ii): The location of the CCR unit identified on the most recent USGS 71/2 or 15
minute topographic quadrangle map or a topographic map of equivalent scale if a USGS map
is not available.

The locations of the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and
Bottom Ash Pond have been identified on an USGS 7-1/2 minute topographic quadrangle
map in Appendix A.

§ 257.73(c)(1)(iii): A statement of the purpose for which the CCR unit is being used.

The following captures the purpose of each CCR unit:

· The Old East Fly Ash Pond (inactive) was used to store and dispose of fly ash.
· The East Fly Ash Pond (inactive) was used to store and dispose of fly ash.
· The West Fly Ash Pond is being used to store and dispose of dry-stacked fly ash and

to clarify CCR contact stormwater prior to discharge in accordance with the station’s
NPDES permit.

· The Bottom Ash Pond is being used to store and dispose of sluiced bottom ash, with
bottom ash mined for beneficial use, to temporarily store spray dry absorption (SDA)
waste, and to clarify plant process water, including other non-CCR station process
wastewaters, prior to discharge in accordance with the station’s NPDES permit.

Notice of intent to close the Old East Fly Ash Pond and East Fly Ash Pond was provided in
November, 2015.  Notice of intent to close the West Fly Ash Pond was provided in October,
2016.1

1 This history of construction report was prepared on a facility-wide basis for CCR surface impoundments at the
Baldwin Energy Complex.  The inclusion of the Old East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash
Pond in this history of construction report does not concede and should not be construed to concede that the Old
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§ 257.73(c)(1)(iv): The name and size in acres of the watershed where the CCR unit is located.

The Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond
are located at the northern edge of the Baldwin Lake-Kaskaskia River Watershed with a 12-
digit Hydrologic Unit Code (HUC) of 071402040908 and a drainage area of 17,034 acres.
The Baldwin Lake-Kaskaskia River Watershed is located within the Kaskaskia River
Watershed (HUC: 0714020409) (USGS, 2016).

§ 257.73(c)(1)(v): A description of the physical and engineering properties of the foundation
and abutment materials on which the CCR unit is constructed.

Physical properties of the foundation materials for the Old East Fly Ash Pond, East Fly Ash
Pond, West Fly Ash Pond, and Bottom Ash Pond are described from top to bottom in this
paragraph.  The area encompassing the ash ponds is immediately to the east of the alluvial
plain of the Kaskaskia River. The uppermost material is a 5 to 10-foot-thick layer of loess
described as low to medium plastic silty clay.  The loess is underlain by a 5 to 20-foot thick
zone of glacio-lacustrine and glacial till soils. The upper portion of the zone is typically glacio-
lacustrine, a stiff to very stiff, low to medium plastic clay with occasional sand and silt zones.
This grades downward to glacial till which is a very stiff to hard, medium plastic clay with
varying amounts of sand and gravel. Within the glacial till random pockets of sand and gravel
were encountered.  The glacial till is underlain by a layer of either moderate to highly
weathered limestone or a very stiff to hard, high plastic residual clay (decomposed shale).
Bedrock exists below the till or residual clay and consists primarily of weathered clay shale
with interbedded limestone.

An alluvium layer of low-strength silt/clay mixture with trace sand and organics (creek
deposit) was found at the southern end of the West Fly Ash Pond, which lies on a former
creek channel.  A layer of sand was found under the northern embankment of the West Fly
Ash Pond and East Fly Ash Pond and in the northern portion of the Bottom Ash Pond.  An
available summary of the engineering properties of the foundation materials is presented in
Table 1 below. The engineering properties are based on previous geotechnical explorations
and laboratory testing.

Table 1. Summary of Foundation and Abutment Material Engineering Properties

Material
Unit

Weight
(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
Alluvium 115 100 28 1,500 0
Loess 120 100 28 1,500 0

Glacio-lacustrine/Till 120 1,000 20 2,000 0
Residual Clay 120 100 28 2,000 0

Shale 125 1,000 28 4000 0

East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash Pond are subject to the Design Criteria or all Operating
Criteria in the CCR Rule.
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The abutment materials for the Bottom Ash Pond consist of recompacted loess.  Physical
properties of the loess are described as low to medium plastic silty clay.  The Old East Fly
Ash Pond, East Fly Ash Pond, and West Fly Ash Pond are enclosed impoundments with
dikes and do not have abutments.  An available summary of the engineering properties of the
abutment materials is presented in Table 1 above.

§ 257.73(c)(1)(vi): A statement of the type, size, range, and physical and engineering
properties of the materials used in constructing each zone or stage of the CCR unit; the
method of site preparation and construction of each zone of the CCR unit; and the
approximate dates of construction of each successive stage of construction of the CCR unit.

The physical properties of the materials used for initial embankment construction and
embankment raise construction (where applicable) of the Old East Fly Ash Pond, East Fly
Ash Pond, West Fly Ash Pond, and Bottom Ash Pond generally consist of low to medium
plastic clay and silty clay with zones of high plastic clay (typically recompacted loess).  An
available summary of the engineering properties of the construction materials is presented in
Table 2 below.  The engineering properties are based on previous geotechnical explorations
and laboratory testing.

Table 2. Summary of Construction Material Engineering Properties

Material
Description

Unit
Weight

(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
1969 Dike

Construction 115 100 28 1,500 0

1989 Dike
Construction 115 100 28 2,000 0

Site preparation and construction of the Old East Fly Ash Pond, East Fly Ash Pond, West Fly
Ash Pond, and Bottom Ash Pond were completed in accordance with the applicable
construction specification (see §257.73(c)(1)(xi) below for corresponding construction
specifications).

The approximate dates of construction of each successive stage of construction of the Old
East Fly Ash Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are
provided in Table 3 below.
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Table 3. Approximate dates of construction of each successive stage of construction.
Date Event

1969 Construction of Old East Fly Ash Pond, East Fly Ash Pond, and West Fly Ash
Pond external perimeter embankment

1979 Construction of East Fly Ash Pond and West Fly Ash Pond northern embankment

1989 Inboard perimeter raise of the entire East Fly Ash Pond and West Fly Ash Pond

1995 Construction of interior dike between the East Fly Ash Pond and West Fly Ash
Pond

1999 Raise of interior dike between the East Fly Ash Pond and West Fly Ash Pond;
replacement of outlet pipe from the West Fly Ash Pond to the Secondary Pond

2012 Modification of Bottom Ash Pond embankment (original construction date
unknown)

§ 257.73(c)(1)(vii): At a scale that details engineering structures and appurtenances relevant to
the design, construction, operation, and maintenance of the CCR unit, detailed dimensional
drawings of the CCR unit, including a plan view and cross sections of the length and width of
the CCR unit, showing all zones, foundation improvements, drainage provisions, spillways,
diversion ditches, outlets, instrument locations, and slope protection, in addition to the
normal operating pool surface elevation and the maximum pool surface elevation following
peak discharge from the inflow design flood, the expected maximum depth of CCR within the
CCR surface impoundment, and any identifiable natural or manmade features that could
adversely affect operation of the CCR unit due to malfunction or mis-operation.

Drawings that contain items pertaining to the requested information for the Old East Fly Ash
Pond, East Fly Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are listed in Table 4
below. Items marked as "Not Available" are items not found during a review of the reasonably
and readily available record documentation.



Baldwin Energy Complex – History of Construction  § 257.73(c) Page 6 of 12

Table 4. List of drawings containing items pertaining to the information requested in §
257.73(c)(1)(vii).

Old East Fly
Ash Pond

East Fly Ash
Pond

West Fly Ash
Pond

Bottom Ash
Pond

Dimensional plan
view (all zones) E-BAL1-B39 E-BAL1-B38,

E-BAL1-C119
E-BAL1-B38,
E-BAL1-C119 BAL1-C1033

Dimensional
cross sections E-BAL1-B39

E-BAL1-B38,
CE-BAL1-

B1488

E-BAL1-B38, CE-
BAL1-B1488 BAL1-C1035

Foundation
Improvements E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1035

Drainage
Provisions  Not Applicable  Not Applicable E-BAL1-M1077-1 BAL1-C1033

Spillways and
Outlets Not Applicable E-BAL1-C120,

E-BAL1-C122 E-BAL1-C127
 BAL1-C1033,
BAL1-C1035,
BAL1-C1038

Diversion Ditches E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1033,
BAL1-C1037

Instrument
Locations Figure 2 Figure 2 Figure 2 Figure 2

Slope Protection E-BAL1-B39 E-BAL1-B38 E-BAL1-B38  BAL1-C1034,
BAL1-C1036

Normal Operating
Pool Elevation Not Available Not Available Not Available  BAL1-C1035

Maximum Pool
Elevation Not Available Not Available Not Available  BAL1-C1035

Approximate
Maximum Depth
of CCR in 2016

23 feet 44 feet 21 feet 43 feet

All drawings referenced in Table 4 above can be found in Appendix B and Appendix C.

Based on the review of the drawings listed above, no natural or manmade features that could
adversely affect operation of these CCR units due to malfunction or mis-operation were
identified.

§ 257.73(c)(1)(viii): A description of the type, purpose, and location of existing
instrumentation.

Existing instrumentation consists of slope inclinometers and vibrating-wire piezometers
installed within the southern embankment of the West Fly Ash Pond near the location of the
1995 slope movement (see § 257.73(c)(1)(xii) below).  Additional vibrating-wire piezometers
were later installed in 2015 throughout the Old East Fly Ash Pond, East Fly Ash Pond, and
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Bottom Ash Pond.  The purpose of the slope inclinometers is to measure subsurface
movements and deformations.  The purpose of the piezometers is to measure the pore water
pressures within the embankment.  There are two (2) existing slope inclinometers and
eighteen (18) existing piezometers within the Old East Fly Ash Pond, East Fly Ash Pond,
West Fly Ash Pond, and Bottom Ash Pond.  A location map of the existing instrumentation is
presented in Appendix C.

§ 257.73(c)(1)(ix): Area-capacity curves for the CCR unit.

The area-capacity curves for the Old East Fly Ash Pond, East Fly Ash Pond, West Fly Ash
Pond, and Bottom Ash Pond are presented in Figures 1 to 3 below. “Area-capacity curves”,
as defined by 40 CFR § 257.53, “means graphic curves which readily show the reservoir
water surface area, in acres, at different elevations from the bottom of the reservoir to the
maximum water surface, and the capacity or volume, in acre-feet, of the water contained in
the reservoir at various elevations.”

Figure 1. Area-capacity curve for the Old East Fly Ash Pond and East Fly Ash Pond
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Figure 2. Area-capacity curve for West Fly Ash Pond

Figure 3. Area-capacity curve for Bottom Ash Pond

The area-capacity curves shown were taken from the pond modeling analysis. Actual pond
capacity is limited to the approximate berm elevation listed in Table 3 below. Any information
above berm elevation should be disregarded.

§ 257.73(c)(1)(x): A description of each spillway and diversion design features and capacities
and calculations used in their determination.

Stormwater flow from the Old East Fly Ash Pond and East Fly Ash Pond is controlled by a
series of five (5) 12-inch diameter (dia.) ductile iron pipe (DIP) risers and is diverted into the
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West Fly Ash Pond.  The separator dike in between the East Fly Ash Pond and the West Fly
Ash Pond also contains an overflow emergency spillway armored with rip rap with an
approximate invert at El. 453 feet.  Unless otherwise mentioned, all elevations listed in the
report are in the NAVD88 datum.

The West Fly Ash Pond contains a 36-inch dia. DIP culvert that discharges into the
Secondary Pond.  However, the inlet elevation of 432.5 feet is above the normal pool
elevation of 424.3 feet; therefore, the pipe acts as an overflow spillway during heavy rain
events.  During normal operations, water from the West Fly Ash Pond is pumped through a
10-inch dia. high-density polyethylene (HDPE) pipe into the Bottom Ash Pond.

The Bottom Ash Pond contains a drop inlet spillway that discharges to the Secondary Pond
via a 30-inch dia. HDPE pipe.  The Bottom Ash Pond also contains a pumping station that
discharges into the Cooling Pond via two 18-inch dia. HDPE pipes during heavy rain events.
The pumping station consists of four pumps, two of which turn on at El. 417.4 feet and two
which turn on at El. 417.6 feet. The pumps turn off again when the water level in the
impoundment drops to El. 417.2 feet.  In 2016 the discharge capacity of the Bottom Ash Pond
was evaluated using HydroCAD 10 software modeling a 1,000-year, 24-hour rainfall event.
The model results indicates that the Bottom Ash Pond emergency spillway will activate during
the 1,000-year, 24-hour storm event.  The results of the HydroCAD 10 analysis are presented
below in Table 5.

Table 5. Results of HydroCAD 10 analysis

Bottom Ash
Pond

Approximate Minimum
Berm Elevation1 (ft) 419.0

Approximate
Emergency Spillway
Elevation1 (ft)

417.7

Starting Pool
Elevation1 (ft) 415.8

Peak Elevation1 (ft) 418.7

Time to Peak (hr) 16.8

Surface Area (ac) 13.7

Storage2 (ac-ft) 32.7

Note:  1. Elevations are based on NAVD88 datum
2. Storage given is from Starting Pool Elevation to Peak Elevation.
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§ 257.73(c)(1)(xi): The construction specifications and provisions for surveillance,
maintenance, and repair of the CCR unit.

The construction specification for the Old East Fly Ash Pond, East Fly Ash Pond, and West
Fly Ash Pond are located in the document titled Specification T-2226 (presented in Appendix
D).  As indicated on the construction drawings, the construction specification for the Bottom
Ash Pond is located in the document titled Specification H-3026, but that document is not
reasonably and readily available.

The provisions for surveillance, maintenance, and repair of the East Fly Ash Pond, East Fly
Ash Pond, West Fly Ash Pond, and Bottom Ash Pond are available in Baldwin Ash Pond;
IDNR Dam Safety Operating and Maintenance Plan (2013) (presented in Appendix E).

The operations and maintenance plans for the Old East Fly Ash Pond, East Fly Ash Pond,
West Fly Ash Pond, and Bottom Ash Pond are currently being revised by Dynegy Midwest
Generation, LLC.  This section will be updated when the new operations and maintenance
plans are available.

§ 257.73(c)(1)(xii): Any record or knowledge of structural instability of the CCR unit.

In February 1995, a slide occurred on the southern embankment of the West Fly Ash Pond.
The slide was first observed as a 10-inch wide scarp which progressively grew larger.  After
discovering the slide, an investigation was performed by Woodward-Clyde Consultants, Inc.
and the pond elevation was lowered.  As a further preventive measure, approximately 600
linear feet of the southern embankment crest was removed to reduce the driving forces acting
within the slide area.  A separator dike was constructed in between the East Fly Ash Pond
and West Fly Ash Pond to allow for normal operations of the East Fly Ash Pond  and a
lowered normal pool level in the West Fly Ash Pond.  Following the remedial actions, slope
inclinometer readings showed that subsurface movement was insignificant and it was
concluded that the remedial actions were successful.  The slope movement did not result in
any known release of CCR material.  The Final Report of Geotechnical Investigation by
Woodward-Clyde Consultants, Inc. (1995) is presented in Appendix F.

A separate surficial slope movement occurred in 2011 on the northwest embankment of the
West Fly Ash Pond. The soil movement was investigated by URS and was believed to be
caused by recent heavy rains. The entire slide mass was removed and replacement material
was compacted and graded to match the adjacent embankment slopes.  Information about
this event can be found in the 2011 letter by URS presented in Appendix G.  A similar
movement of surficial soil occurred in 2015 further east from the 2011 location and was
repaired in the same fashion.  Photos from the 2015 surficial movement are provided in
Appendix H.

There is no record or knowledge of structural instability of the Old East Fly Ash Pond, East
Fly Ash Pond, and Bottom Ash Pond at the Baldwin Energy Complex.
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LIMITATIONS

The signature of AECOM's authorized representative on this document represents that to the best of
AECOM’s knowledge, information and belief in the exercise of its professional judgment, it is
AECOM’s professional opinion that the aforementioned information is accurate as of the date of such
signature.  Any recommendation, opinion or decisions by AECOM are made on the basis of AECOM's
experience, qualifications and professional judgment and are not to be construed as warranties or
guaranties. In addition, opinions relating to environmental, geologic, and geotechnical conditions or
other estimates are based on available data and that actual conditions may vary from those
encountered at the times and locations where data are obtained, despite the use of due care.

Sincerely,

Claudia Prado Victor Modeer, P.E., D.GE
Project Manager Senior Project Manager



Baldwin Energy Complex – History of Construction  § 257.73(c) Page 12 of 12

REFERENCES

United States Environmental Protection Agency (USEPA). (2015). Hazardous and Solid Waste
Management System; Disposal of Coal Combustion Residuals From Electric Utilities; Final Rule. 40
CFR Parts 257 and 261, 80 Fed. Reg. 21302, 21380  April 17, 2015.

United States Geological Survey (USGS). (2016). The National Map Viewer.
http://viewer.nationalmap.gov/viewer/. USGS data first accessed in March of 2016.

APPENDICES

Appendix A: History of Construction Vicinity Map
Appendix B: Baldwin Energy Complex Drawings
Appendix C: Baldwin Energy Complex Piezometer and Inclinometer Locations
Appendix D: Specification T-2226
Appendix E: Baldwin Ash Pond; IDNR Dam Safety Operating and Maintenance Plan (2013)
Appendix F: Final Report of Geotechnical Investigation, Baldwin Power Station, Fly Ash Pond South

Dike, Baldwin, Illinois, Woodward-Clyde Consultants, Inc. (1995)
Appendix G: Observation of Slope Movement at Fly Ash Pond, Baldwin Energy Complex, Baldwin,

Illinois, URS (2011)
Appendix H: Photos from the 2015 surficial movement



Baldwin Energy Complex – History of Construction  §257.73(c)

Appendix A: History of Construction Vicinity Map



 BALDWIN BOTTOM
ASH POND

DATE       BY
ISSUED FOR BIDDING

DATE       BY
ISSUED FOR CONSTRUCTION

AECOM PROJECT NO:

DRAWN BY:

DESIGNED BY:

1001 Highlands Plaza Drive, Suite 300
St. Louis, Mo. 63110

314 429-0100 (phone)
314-429-0462 (fax)

REVISIONS

NO. DESCRIPTION DATE

SHEET           OF   12     

1

A

SHEET TITLE

2

3

4

5

B C D E F

CHECKED BY:

PLOT DATE:

SCALE:

ACAD VER:

DATE CREATED:

A B C D E F

1

2

3

4

5

 

 

 

 

 

 

1 DESCRIPTION 2015-11-19

2015-10-13 JKL

60489731

2014

10901 Baldwin Road
Baldwin, IL 62217

HISTORY OF
CONSTRUCTION

BALDWIN ENERGY COMPLEX
BALDWIN, ILLINOIS

HISTORY OF
CONSTRUCTION

BALDWIN ENERGY COMPLEX
BALDWIN, ILLINOIS

CLOSURE OF EAST ASH
POND, OLD EAST ASH POND,

AND WEST ASH POND

Dynegy Midwest
Generation, LLC

SCALE IN FEET

0 1000 2000 3000

HISTORY OF
CONSTRUCTION

VICINITY MAP

DJD

DJD

MN

2016-04-13

1" = 1000'

LEGEND

CCR UNITS

SOURCE:
MAP PROVIDED FROM ELECTRONIC
USGS DIGITAL RASTER GRAPHIC 7.5
MINUTE TOPOGRAPHIC MAP OF RED
BUD, ILLINOIS AND BALDWIN, ILLINOIS,
REVISED 2015.



Baldwin Energy Complex – History of Construction  §257.73(c)

Appendix B: Baldwin Energy Complex Drawings
1. “Ash Pond Dike Sheet 2”, Drawing No. E-BAL1-B38, Revision A, 18 November, 1969, Sargent

& Lundy Engineers.

2. “Ash Pond Dike Sheet 3”, Drawing No. E-BAL1-B39, Revision A, 18 November, 1969, Sargent
& Lundy Engineers.

3. “Primary Ash Pond Site Plan, Vertical Extension of Intermediate Embankment”, Drawing No. E-
BAL1-C119, Revision 3, 27 January, 2000, Illinois Power Company.

4. “Plan and Profile, Vertical Extension of Intermediate Embankment”, Drawing No. E-BAL1-C120,
Revision 1, 27 January, 2000, Illinois Power Company.

5. “Miscellaneous Details of Intermediate Embankment, Vertical Extension of Intermediate
Embankment”, Drawing No. E-BAL1-C122, Revision 3, 27 January, 2000, Illinois Power
Company.

6. “Bottom Ash Pond Dike Improvements, Grading and Drainage Plan”, Drawing No. C1033,
Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

7. “Bottom Ash Pond Dike Improvements, Surfacing Plan”, Drawing No. C1034, Revision 0, 28
November, 2012, Sargent & Lundy, LLC.

8. “Bottom Ash Pond Dike Improvements, Grading Sections”, Drawing No. C1035, Revision 0, 28
November, 2012, Sargent & Lundy, LLC.

9. “Bottom Ash Pond Dike Improvements, Grading and Surfacing Details”, Drawing No. C1036,
Revision 0, 28, November, 2012, Sargent & Lundy, LLC.

10. “Bottom Ash Pond Dike Improvements, Storm and Erosion Control Details Sheet 1”, Drawing
No. C1037, Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

11. “Bottom Ash Pond Dike Improvements, Storm and Erosion Control Details Sheet 2”, Drawing
No. C1038, Revision 0, 28 November, 2012, Sargent & Lundy, LLC.

12. “Final Outlet Pipe Replacement, Primary Ash Pond”, Drawing No. E-BAL1-C127, Revision 2, 27
January, 2000, Illinois Power Company.

13. “Partial Plot Plan, Pond Ash Piping”, Drawing No. E-BAL1-M1077-1, Revision 0, 28 June, 2000,
Illinois Power Company.
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Appendix C: Baldwin Energy Complex Piezometer and Inclinometer Locations
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Appendix D: Specification T-2226
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Appendix E: Baldwin Ash Pond; IDNR Dam Safety Operating and Maintenance Plan



October 2013

DYNEGY MIDWEST GENERATION, LLC

BALDWIN ENERGY COMPLEX

Baldwin, Illinois

Randolph County

BALDWIN ASH POND

IDNR DAM SAFETY

OPERATING AND MAINTENANCE PLAN

IDNR Dam Identification No. N/A
IDNR Permit No. N/A
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1.0   OPERATING PLAN

1.1 Emergency Telephone Numbers

The function of the Baldwin ash pond is for ash disposal for the station.
This station is staffed with a full operation crew 24 hours/day, 365 days
per year.  The first notice of any type emergency to the dam or any portion
of the embankments shall be made to the Shift Supervisor on duty (618-
785-2294).  It shall be the responsibility of the Shift Supervisor on duty to
notify:

· Bob Kipp; Managing Director (618-785-3212; Bob.Kipp@dynegy.com);

· Tom Buelter; BEC Production Director, (618-785-3259;
Tom.Buelter@dynegy.com);

· Don Crone, Manager Environment & Chemistry (618-785-3244;
Donald.Crone@dynegy.com); and

· Nathan Rietz, Manager - Fueling (618-785-2611;
Nathan.Reitz@dynegy.com).

One of the above designated personnel shall notify the following state
government officials of an emergency condition as well as the following
county personnel:

· Illinois Department of Natural Resources; Office of Water Resources;
Division of Water Resources Management, Dam Safety Section, Dam
Safety Engineers (217-782-3863)

· Illinois Emergency Management Agency, 24-hour service (217-782-
7860)

· Randolph County Local Emergency Services & Disaster Agency
(ESDA); (618-826-5000, ext. 227; 618-853-2656)

· St. Clair County Local Emergency Services & Disaster Agency
(ESDA); (618-277-3012)

The following Dynegy Midwest Generation, LLC and Dynegy Operating
Company personnel should then be notified:

· Dan Thompson, Vice President – DMG LLC (618-343-7822;
Daniel.P.Thompson@dynegy.com)
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· Jeff Biethman, Director Project Engineering (618-343-7742;
Jeff.Biethman@dynegy.com)

· Rick Diericx; Senior Director – DOC Environmental Compliance (618-
343-7761, 217-519-4034; Rick.Diericx@dynegy.com)

1.2 Responsible Party

The Managing Director and his staff shall be responsible for the
operations and maintenance of the Baldwin ash pond.  They shall be
assisted in areas of inspection, maintenance, and operation, as required,
through a contract with an appropriate qualified engineering firm.

1.3 General Description

The ash pond system consists of multiple structures, adjacent to each
other.  The bottom ash disposal is located on the northeast part of the
system.  The inactive fly ash pond is located at the southeast end of the
system.  The active fly ash pond contains a splitter dike and is located to
the west.  The eastern portion of the active fly ash pond, referred to as the
the active primary fly ash pond, is essentially full.  The western part of the
active fly ash pond is currently in use and is referred to as the active
secondary fly ash pond.

The original embankment was constructed in 1969.  An inboard
embankment raise of the secondary fly ash pond was constructed in 1989.
The dikes were constructed mainly using clay from a nearby borrow
source.  Bottom ash was used to support the 1989 embankment raise on
the sluiced fly ash, within the pond interior.

The ground surface varies, with embankment heights ranging from 20 to
60 feet.  The elevation of the embankment crests appear to be El. 456
feet, except along the south embankment where the 1995 slide occurred.

Along this section of the 1995 slide, the embankment crest has been
lowered to approximately El. 434 feet. A blanket drain was installed at the
downstream toe, during the repair phase of the 1995 slide.  Also, as a
result of the 1995 slide, the water level was lowered to El. 430; and, soil
was excavated from the top of the slide.  One functional inclinometer and
five piezometers, installed in 1995 in the slide area, are periodically
monitored.

Water from the ash ponds is directed to a series of settling ponds, at the
southwest corner of the site.  Drop inlets and pipes also are used to
convey water from the eastern part of the active secondary pond to the
western side.
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Spillways are not installed.  However, one seepage berm is located at the
final pond.

A pumping station is installed between the bottom ash pond and the
secondary pond and is used to pump the bottom slag and bottom ash
pond to the cooling pond, when the bottom slag and bottom ash pond
reach a certain elevation.

1.4 Ash Pond Monitoring

Weekly Surveillance and Inspection

Inspections shall be made of the dams and outfall structure by BEC
personnel.

Quarterly Inspection

Inspections shall be made quarterly by BEC personnel to determine the
general condition of the dam and embankments.  During these
inspections, embankment erosion, tree growth, and embankment seepage
shall be monitored.  Seepage shall be observed for change in quantity and
coloration.

Annual Inspection and Surveillance

The annual inspection of the dam and embankments shall be made in the
fall of each year by a licensed professional engineer, experienced in
performing such inspections.  This inspection shall be followed by a verbal
and written list of recommendations.  Based on the findings and
recommendations of the inspection, corrective action shall be taken by the
BEC staff, as required, to assure safe and continued operation of the
cooling pond.

Procedures and the methods of correction shall be performed in
accordance with the recommendations of the professional engineer and
as outlined in the maintenance portion of this report.  Copies of this
engineer’s report, along with a listing of the corrective action taken, shall
be forwarded to the Environmental Compliance Group office in Collinsville,
Illinois.  Because the berm is unpermitted, the reports will not be submitted
to the Illinois Department of Natural Resources, Office of Water
Resources, Division of Water Resources Management in Springfield, IL.
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2.0 EMERGENCY ACTION PLAN

A separate Emergency Action Plan (EAP) is currently being prepared. The
separate EAP shall be used for emergency response at this facility.

3.0 MAINTENANCE

3.1 General

Regular inspections and repairs as required of the dam, outfall structure,
and embankments.  These inspections, along with the review and
recommendations made by the licensed professional engineer, shall be
the basis for all maintenance activities.

3.2 Vegetation

In order to protect and retain vegetation on the slopes of the dam and
embankments, fertilizing and reseeding shall take place in damaged or
barren areas.  This shall be conducted as soon as appropriate after being
discovered.  Trees and shrubs observed during the  inspections shall be
cut and removed from the dam, embankments, and spillway.

Routine mowing shall be conducted as needed on the crest of the
embankments to facilitate inspections.

3.3 Earth Embankment Seeding

Barren or damaged areas shall be seeded as soon as possible after
discovery.  Damaged areas shall be filled with topsoil, limed, fertilized, and
seeded with tall fescue (18-24”) or smooth brome.

3.4 Method to Ensure Adequate Visual Inspection of the Ash Pond
Embankments

The embankments shall be burned if needed to facilitate visual inspection.
Utilize a team to walk the embankment to inspect for animal burrows,
sloughing, cracks, woody vegetation, and other factors that may threaten
the integrity of the cooling pond embankment.

3.5 Animal Damage and Repairs

Animal burrows and holes discovered during inspections shall be
backfilled with clay and compacted. Special attention shall be given to
animal burrows in the embankments and dam.
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3.6 Restriction of Unauthorized Vehicles

The embankments and dam approaches shall be fenced, and signs shall
be posted to prevent unauthorized travel on the roadways and slopes.

3.7 Instrumentation

One functional inclinometer and five piezometers, installed in 1995 in the
slide area, are periodically monitored -  on a semi-annual basis and with
formal report submittals -  to monitor for any evidence of significant berm
movement or settlement.

4.0 Inspection Checklists

The following Inspection checklists should be used during the weekly and
quarterly inspections. Beginning in July 2013, formal documentation using
these forms will be required.
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Baldwin Energy Complex
Ash Pond

Weekly Inspection Form

Dam Location: Baldwin Energy Complex; Randolph County
Owner: Dynegy Midwest Generation, LLC
Permit No.: Unpermitted Class of Dam: N/A
Type of Dam: Earthen embankment
Type of Spillway: Drop inlet

Date Inspected:

Weather Conditions:

Pool Elevation:

Inspection Personnel:

Name /  Title Signature

Inspection Item Conditions
Location of Problem and Recommended Remedial

Measures and Implementation Schedule

Vertical and Horizontal Alignment of
Crest

Unusual Movement or Cracking at or
Beyond Toe

Seepage

Vegetative Cover

Embankment Erosion

Structural Cracking

Outfall Structures

Other

Condition Codes:

NE - No evidence of a problem.
GC - Good condition
MM - Item needing minor maintenance and/or repairs within the year, the safety or integrity of the item is not yet imperiled.
IM - Item needing immediate maintenance to restore or ensure its safety or integrity.  Remediation should be completed within one month.
EC - Emergency condition which if not immediately repaired or other appropriate measures taken could lead to failure of the dam.  Emergency

measures to be implemented as instructed by engineering; such as pool draw down or stoppage of downstream road and rail traffic.
OB - Condition requires regular observation to ensure that the condition does not become worse.
NA - Not applicable to this dam.
NI - Not inspected – (list the reason for non-inspection)
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EC - Emergency condition which if not immediately repaired or other appropriate measures taken could lead to failure of the dam.  Emergency

measures to be implemented as instructed by engineering; such as pool draw down or stoppage of downstream road and rail traffic.
OB - Condition requires regular observation to ensure that the condition does not become worse.
NA - Not applicable to this dam.
NI - Not inspected – (list the reason for non-inspection)
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Baldwin Energy Complex – History of Construction  §257.73(c)

Appendix F: Final Report of Geotechnical Investigation, Baldwin Power Station, Fly Ash Pond
South Dike, Baldwin, Illinois, Woodward-Clyde Consultants, Inc. (1995)



Woodward-Clyde C
Engineering & sciences applied to the earth & its environment

September 7, 1995
5E08560

Mr. Jeffrey E. Lamb
Senior Project Manager
Illinois Power Company
500 South 27th Street
Decatur, [L 62525

Subject: Final Report of Geotechnical Investigation
Baldwin Power Station
Fly Ash Pond South Dike
Baldwin, ]1linois
Illinois Power Purchase Order P0900881

Dear Jeff:

This letter transmits our final report for the investigation of the ash pond dike slope failure at the
Baldwin Power Station. The report provides our evaluation of the cause of the failure and
recommends repair measures. This report supersedes the draft report of June 23, 1995.

We appreciate the opportunity to work with you on this challenging project and will call you to
discuss the report within a few days.

Very truly yours,

/3 ’ 5/y/_1,,@,.,c,.,..Q.§’<>».-ta/as/,~
Thomas L. Cooling, P.E. Melvin I. Esrig, P.E., Ph.D.
Senior Associate Senior Consultant
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EXECUTIVE SU1\/[MARY

The slide occurred in February 1995 on the ash pond south dike over a distance of about 500 lineal
feet at a location where the dike is the tallest (55 ft) and crossed a fomrer creek. The dike was
constructed in two phases; a 35 ft high compacted clay dike built in 1969, and a 20 ft high "raise"
constructed in 1989 on the upstream slope of the older dike. The 1989 raise consists of two
materials: 1) bottom ash placed underwater extending to the crest of the older dike, and 2)
compacted clay above the bottom ash extending to the current crest. A former haul road consisting
of lime treated bottom ash and gravel exists at the crest of the old dike and is hydraulically
connected to the bottom ash fill. Both clay dikes were well compacted; the bottom ash is very
loose due to underwater placement.

Foundation Materials

The dike rests on a foundation of stifi‘ clayey soils about 20 ft to 30 fr thick overlying weathered
shale and limestone bedrock. Over time the surface of the shale has weathered to high plastic clay
containing fissures and zones of weakness (slickensides) along which movement has occurred in
the past (perhaps ancient landslides). A thin stratum of locally water-washed decomposed
limestone and/or glacial till overlies this high plastic clay.

Cause of Slide

The overall slide consists of two portions: shallow and deep. The shallow portion occurred at the
contact ofthe upper clay dike and bottom ash and caused significant damage to the 1989 raise.

The deep slide was not visually apparent at first, but was detected by deep instrumentation. The
deep failure plane is located about 70 ft below the existing crest elevation at about the top of the
fissured high plastic clay noted above. Prior to raising the pond level in October 1994, the dike
was probably close to failure due to the low strength of the clay on the deep failure plane. When
the pond level was raised, the deep failure was believed to be initiated by water pressure in the
pervious water-washed zone directly above the high plastic clay. It is hypothesized that movement
of the dike on the deep failure plane then formed a crack that extended through the clay dikes and
bottom ash. As the crack widened, it created a void that was filled by soil and bottom ash
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migrating into it. This resulted in the upper dike settling. Concurrently the bottom ash and granular
haul road permitted hydrostatic pressure equal to the pond head to develop beneath the toe of the
upper clay dike. This water pressure lifted the toe allowing the upper clay dike to move laterally.
Finally, rainwater in the tension cracks of the failed upper dike aggravated further movement.
Lowering of the pond by 6 ft reduced the rate ofmovement significantly.

Earthguake Considerations

Baldwin is in an area ofmoderate seismicity. Due to its loose condition, the bottom ash could lose
significant strength during earthquake shaking. Such a strength loss, tenned liquefaction, could
result in post earthquake settlement cracking of the upper dike, failure of the upstream slope of the
1989 raise and probable breaching of the dike where the raise is underlain by significant amounts of
bottom ash.

Stabilig of the Remainder of the South Dike at Full Pond Head

Potential for deep failure (similar to the current failure) exists where the dike is higher than about
35 feet. In addition, the potential for shallow failure exists where bottom ash extends near the
downstream slope of the dike. In both areas, the potential exists for earthquake induced
liquefaction ofthe bottom ash.

Interim Repairs

To stabilize the slide area until the permanent repairs can be made, 20+ feet of soil was removed at
the crest of the dike for about 600 lineal to reduce the driving forces of the slide. The excavated
soil was stockpiled away from the slide area along the downstream toe of the dike for future reuse.
This work, completed in July 1995, arrested the slide which had been moving at a rate of about 1/4
inch per day.
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Repair Options

Analysis indicates that the most cost-efiective method to stabilize the slide is to reduce the water
pressure on the failure plane by draining the water-washed zone. Three primary remedial options
were developed, two of which focused on drainage. The third option involved rebuilding the dike
about 150 ft downstream of its present location. Key details of the three options are summarized
below:

_. W W i in! . i

ESTIMATED
T * COST

OPTION KEY ELEMENTS | (millions) REMARKS
I, _ l~—— -_~

Parallel Wall Cutolfwall, $4.3 I Lowers groundwater
two drain walls level by pumping from drain

‘pumps in drain walls ; walls. Preferred option by IP

Translated Dike New dike 150 ft $6.11 Passive system (no pumps).
downstream of May need

Pexisting dike right ofway

HDPE wall ' Impermeable cutoff $5.7 Passive system, lowers
wall ofHDPE in groundwater level by very

I center ofdike im ermeable cutoffwall

1 Does not include cost ofadditional right-of-way.

Parallel Wall - the Preferred Option

The Parallel Wall option is preferred by lllinois Power primarily due to cost and because the dike
can be maintained along its current alignment with its current shape. Key elements of the Parallel
Wall option for areas ofpotential deep and shallow failure are as follows:

Areas ofpotential deepfailure (1,200 linealfeet)

0 A soil-bentonite cutolfwall parallel to the dike constructed near the upstream toe
ofthe dike to cutofii‘flow through the bottom ash.
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A ‘drain wall” consisting of drainage backfill such as coarse sand constructed by slurry trench
methods using a biodegradable slurry to forrn a continuous drain. The drain wall will be
located downstream of the cutoffwall to intercept seepage along the water-washed layer and
seepage that penetrates the cutoffwall. The drain wall will extend about 60 feet deep and will
include three pumps that will remove seepage collected by the drain wall. The pumps will
operate continuously, but the amount ofwater to be pumped should be small ( a few hundred
gallons per minute) because the upstream cutoff wall should significantly retard seepage.
During pond closure, a gravity system can be installed to replace the pumps. Pumping is also
expected to mitigate the potential for liquefaction ofthe bottom ash.

A shallow (25 ft deep) drain wall near the toe of the dike to collect and remove seepage that
recharges from the stream. Pumps will be installed in this drain wall, but again the amount of
water to be pumped should be small.

Clay fill to restore the dike to its shape before failure. The clay can be placed when the water
pressure at the failure plane has sufliciently drained based on field piezometers measurements.

Areas ofPotential Shallow Failure (1,200 linealfeet)

A soil-bentonite cutofi"wall located upstream of the toe of the dike and extending through the
bottom ash. This wall will be a continuation of the cutoff wall located in the area of potential
deep failure.

A series of three wells within the bottom ash located immediately downstream of the cutoff
wall. The wells will be pumped to drain the bottom ash in order to control the head below the
upper clay dike and mitigate the potential for shallow failure as the pond level is raised.
Pumping should also mitigate the potential for liquefaction of the bottom ash. Again, the
amount ofwater to be pumped should be small due to the cutoffwall.
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Construction Schedule

A tentative construction schedule is to install the cutofi‘ wall, drain walls, and pumps during the
Spring and Summer of 1996. The clay fill to restore the dike to its original shape could be done the
following Summer or Fall. This would allow about one year for drainage to occur.

Instrumentation_

Afier the repairs are made, instrumentation should be installed within the dike to monitor its
performance, especially as the pond level is raised.

Risk

Due to the uncertainties involved, stabilization of landslides involves a greater degree of risk than
conventional design. Consequently, the preferred repair involves some risk of poor performance.
This risk could be reduced by more conservative design which would involve greater design and
construction cost.
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FINAL REPORT OF GEOTECHNICAL INVESTIGATION
BALDWIN POWER STATION
FLY ASH POND SOUTH DHCE

BALDWIN, HILINOIS

1.0
INTRODUCTION

1.1 SCOPE

This report presents results of the geotechnical investigation of the slope failure of the south ash
pond dike at lllirrois Power's Baldwin Power Station near Baldwin, Illinois (Figure 1). Woodward-
Clyde Consultants (WCC) performed this work in general compliance with our proposal of March
29, 1995 and change order request of April 28, 1995. The study was performed under Illinois
Power Company Purchase Order number P0900881 dated May 5, 1995. The purpose of the
investigation was to address the following key issues:

1. The cause of slope failure.

2. Stability of the remainder of the south dike at the full pond elevation.

3. Recommendations to repair the dike to permit its operation at the full pond elevation.

A draft report was issued lune 23, 1995. Subsequently, a meeting of WCC senior-level
engineering and construction personnel was held July 21, 1995, at the plant site in an efibrt to
develop other, more cost-efiective, repair options than those recommended in the draft report.
Two additional repair options, including the ‘Parallel Wall” option currently favored by Illinois
Power, were developed at the meeting and are discussed and described herein. This report
supersedes the June 23, 1995, draft version.
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1.2 BACKGROUND

We understand that the original dike fomring the 60-acre ash pond was built in the late 1960's. At
that time, the dike was built to a crest elevation of about 43 51, resulting in maximum height of
about 40¢ ft. The highest portion of the dike, which is in the area of failure, was situated in a
former north-south trending stream channel. The dike was raised in 1989 by constructing an
addition on the upstream (north) side. Construction was performed and costs reduced by the
placement ofbottom ash fiom pond bottom (el. 400i) up to the crest of the existing dike at about
el. 435. Clay was placed above the ash from el. 43 Si to the current crest elevation of 456i as
shown in Figure 2. Thus, a lower, original dike and an upper, new dike was formed. In the area of
the slope failure, the pond has accumulated only a small quantity of fly ash. The normal pool
elevation has been maintained during recent years at about el. 432. In October 1994, the pool was
raised 6 ft to about el. 438 and maintained there until it was dropped in March 1995.

The following is a chronology ofkey events relating to the slide:

0 February 22, 1995 - 150 ft long crack and a vertical drop in crest elevation (scarp) was found
at the crest near Station 2+001 and noted by IP personnel. Vertical displacement at the crack,
10 inches.

0 March 4 - Vertical displacement at crest scarp, 18 inches.

0 March 7 - Vertical displacement at crest scarp, 3 ft. Large crack also noted 60 ft downslope
from the crest on the downstream face parallel to the crest. Heavy rains evening of March 6
and moming ofMarch 7.

1 Refers to dike stationing established for this study.

*All elevations are in feet and are in NGVD datum.
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March 8 - First visit by WCC. Length of slide is 300 ft, vertical displacement of crest scarp is 3
ft. Crack 60 ft downslope (mid-slope scarp) is about 180 ft long with 1.5 to 2 ft vertical
displacement.

March 13 - Illinois Power begins lowering pond level at a rate of 0.5 inch per hour.

March 14 - Second WCC visit. 150 ft long crack has formed west of crest scarp. Vertical
displacement at crest scarp is 4-ft. Vertical displacement at mid-slope scarp is 3 ft; water
visible in mid-slope scarp.

March 20 - Water level has now been dropped by 6 ft to about el. 436. Movement of slide
appears negligible. Heavy rains in late March and April cause some small additional
movement.

April 21 - Inclinometers show that a deep slide is occurring below the dike on a failure plane
near el. 385, about 15 ft below the level ofthe ground surface at the toe ofthe dike.

May and June - Crack propagates slowly westward at crest. Failed area about 500 ft long by
June 9. Inclinometers indicate the slide is moving laterally at about 1/4 in. per day.

June and July - Approximately 22 ft of soil was removed from the slide area as an interim
repair. Movement along the failure plane during August has been negligible.
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2.0
RECORDS REVIEW

 

As part of our investigation, WCC reviewed design drawings and construction records provided by
IP which addressed the original dike construction and the subsequent raise.

A summary list of the records received and reviewed include:

0 As-built drawings for the original embankment construction dated November 18, 1969

I Plan and Section Drawings of the proposed south dike embankment addition dated 1-6-81.
(However, these design drawings for the proposed south dike addition do not match the

1988 construction drawings and records. The 1981 drawings show the raise made of clay
and on the downstream face of the 1969 dike. The 1988 drawings show the raise
consisting of clay and bottom ash and situated on the upstream face ofthe 1969 dike).

0 A plan ofthe South Dike Addition dated May 14, 1986

0 Earthwork cut/fill cross-sections dated April 15, 1988

0 Specifications for South Dike Addition (W.O. 24579) dated May 1988

0 Soil boring and soils testing letter report prepared by Professional Services Industries (PSI)
dated August 19, 1988

0 Partial soils test data (moisture-density relationship tests) performed by PSI dated August
1988.

TLC\5E08560.RPT 4 September 6, 1995



2.1 ORIGINAL DH{E DESIGN AND CONSTRUCTION

The original dike was constructed during November 1969 using "earthfill" and "impervious fill"
material as shown in the drawings. We presume both types of material were actually low plastic
clay fill obtained on-site within the present pond area. The original embankment section had a 15-ft
wide crest and 3H:1V side slopes between Station 46+66 and 58+77. (Dike stationing refers to
stationing for the original dike construction as shown on construction drawings. The failure area is
between Station 50+00 arid 57+00.) The crest elevation was el. 43 51“.

Between Stations 46+66 and 58+77, a 6-inch thick gravel erosion protection layer was placed on
the downstream slope surface of the dike between el. 408 ft and 400 ft. A 2-ft thick horizontal
sand and gravel blanket drain was placed at the embankment toe and extended approximately 50 ft
upstream beneath the embankment. A flat-bottomed drainage ditch was built about 40 ft
downstream ofthe embankment toe. From the embankment toe, the ground surface was sloped at
approximately 2 percent towards the drainage ditch. Upstream of the upstream toe at el. 415, the
embankment slope transitions at a 6H: IV slope.

Between Station 58+77 and Station 81+00, the side slope changes to 2.5H:1V and the blanket
drain was elirrrirrated.

The top ofthe dike had a 6-inch thick layer ofbottom ash surfacing along its entire length.

No construction records were provided documenting placement and compaction of 1969
embankment fill, although tests in this study Show that it appears to be well compacted.

2.2 1989 DIICE RAISE DESIGN AND CONSTRUCTION

In 1989, the raise was constructed by first end-dumpirrg bottom ash into the pond against the
upstream slope of the embankment and over the fly ash deposited on the pond bottom. The
bottom ash created a working platform above the water (Figure 3). The maximum total thickness
of this bottom ash material is estimated to be approximately 35 ft. A haul road was built along the
top of the original embankment to facilitate construction of the bottom ash working platform. It
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was constructed by placing a driving surface of bottom ash along the crest of the dike and
stabilizing the ash with lime and fly ash. A pozzolonic reaction occurred between the bottom ash
and the lime/fly ash, creating a surface resembling a weak concrete. The surface of the bottom ash
working platform was placed against the upstream face to el. 436 ft, or approximately 1 ft above
the roadway crest. The design indicated that the ash was to be placed to el. 434 ft, or
approximately 1 ft below the top of the roadway (Figure 2). The fact that the bottom ash was
placed to a level above the crest of the lower dike, plus the presence of the stabilized bottom ash
roadway, are important factors in the failure, as noted later.

Within the water-irrundated area, between approximately Stations 46+50 and Station 75+00, clay
fill was placed directly on the surface of the bottom ash working platform to the crest of the
present upper dike (el. 456), a height 20¢ ft above the original embankment crest.

The downstream slope of the addition was placed as an uninterrupted extension of the original
3H: 1V downstream embankment face. (Survey data show that the actual slope is somewhat
steeper, about 2.77H:1V) This resulted in the centerlirre of the upper dike being set back in the
upstream direction approximately 60 ft from the original dike centerline. The remainder of the
embankment section consisted of a 16 ft wide crest and an upstream face with a 2.5H:1V slope to
the top ofthe bottom ash working platfonn.

To the east of Station 75+00, the height of the original dike was relatively small and resulted in the
toe ofthe dike being setback relative to the toe ofthe higher portion ofthe dike firrther to the west.
Between Station 65+00 and Station 74+00, a transition section was constructed where the dike

centerlirre moved from the setback position to a position to coincide with the original dike
centerline (Figure 4). The added height of the addition over the original embankment centerline
results in an absence ofa setback in the toe ofthe eastem portion ofthe embankment relative to the
westem portion. The cross-sectional template of the eastem portion of the dike matched that of
the westem portion. Compacted fill within the transition section and that further to the east
consisted ofclay and was placed directly on the existing ground surface.
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Construction records indicate that the bottom ash (type "B" fill) on the upstream side of the lower
dike was not compacted except for the top 12 inches, which was compacted to 90 percent of its
maximum dry density according to ASTM D698.

The fill for the 1989 raise was borrowed from an area north of the ash pond north dike. It was
generally silty clay, although some clayey silt was also used. It was reportedly compacted in lifts to
95 percent of its maximum dry density according to ASTM D698. Field density tests by PSI
indicate that the specified level of compaction was achieved for all materials tested, although the
actual test locations are difficult to verify.
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3.0

SITE GEOLOGY

The site is geologically located upon the westem flank of the Illinois Basin as shown in Figure 5.
This structure defines both the structural geology and stratigraphy of the region. The Illinois Basin
developed as a gradual down-warping of the earth's crust beginning in Cambrian time and
continuing through the Pennsylvanian time period. Sediments accumulated within this trough from
the advance and regression of ancient seas. The uppermost, Penrrsylvanian-aged, sedimentary
materials consist of interbedded limestones, claystones, shales, sandstones, and coals. These
materials comprise the near-surface bedrock of the Spoon Formation that unconformably underlies
the overburden materials at this site. Units of the Spoon Formation within the stratigraphic column
encountered at the site include the following members: Vergennes Sandstone Member, Stonefort
Limestone Member, Wise Ridge Coal Member, Creal Springs Limestone Member, Granger

Sandstone Member, Cheltenham Clay Member, Curlew Limestone Member, Seville Limestone
Member, and Assumption Coal Member. These units are typically thin, generally less than 2 feet in
individual thickness, and are discontinuous in lateral extent. The Cheltenham Clay Member is of
particular interest. It is comprised of the thinning out and merging of several underclay units where
the coals, which typically overlie the underclays, are absent. These underclays are composed of
high percentages of highly plastic clay minerals that are typically highly expansive and exhibit low
shear strength as a result of water softening. All the sedinrentary units encountered at the site are
moderately to completely weathered due to water softening.

The deep-seated failure in the dike foundation occurred in a shale bed at the top of the sedimentary
units. Water softening and weathering of the shale over geologic time reduced the shale strength
and thereby contributed to the failure.

The surface topography and morphology of the site is controlled by surface deposits of glacie-
fluvial and glacio-lacustrirre origin. The lllirroisarr aged, Varrdalia till ofthe Glasford Formation was
deposited unconfonnably as an end moraine on the Pemrsylvaniarr-aged bedrock by the retreat of
the glacier. The till is comprised ofundifierentiated sand, silt, and clay materials. Near the end of
the Wisconsinian period, the area adjacent to the Kaskaskia River became temporarily choked with
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excess sediment load creating a glacial lake. Mapping by the Illinois State Geological Survey
indicates the glacial lake was located adjacent to the Kaskaskia River with the blockage occurring
at a location within the immediate vicinity of the Baldwin Reservoir. Fine-grained sediments, light
gray silts and clays of the Equality formation, were deposited within this slackwater area. Stream
flows eventually cut through the sediment blockage and permitted the draining of the lake bed.
The inundation of large areas by the glacial lake permitted deep-seated water softening of the clay
based materials of the Pennsylvanian shales. Wind-blown, silty clay (loess) deposits 5 to 10 ft in
thickness cover sediments of both the Glasford and Equality Formations. These wind-blown
materials are classified as the Peoria Loess and Roxana Silt Formations. They form the present
day, native surface soils.

3.1 REGIONAL SEISMIC SETTING

The geologic fiamework of Southem Illinois is dominated by the Illinois basin to the east, the
Ozark Uplift in southeastern Missouri, and the Mississippi embayment to the south along the
Arkansas-Terrnessee border. Within the Mississippi embayment to the south of the Illinois basin
lies an ancient rift complex, which did not develop sufliciently to separate the continent, but caused
the crust of the earth in that region to be greatly fractured and weakened. This rift complex is
located in the region called New Madrid, where Missouri, Illinois, Kentucky, Tennessee, and
Arkansas converge.

The New Madrid region has been the most seismically active region of central and eastern North
America during historical times. In the winter of 1811-1812, three of the largest earthquakes
known to occur in the interior of a tectonic plate shook the New Madrid region. These events
were felt as far away as New England, a distance of over 1,000 miles. Although instrumental data
are not available, a study of damage and felt elfects by Nuttli (1973 )2 indicates that the events of
December 16, 1811, January 23, 1812, and February 7, 1812 had surface-wave magnitudes (Ms) of
about 8.6, 8.4, and 8.7, respectively. Current monitoring indicates that earthquakes of smaller
magnitudes continually shake Southem Illinois.

2Nuttli, O.W. (1973). "The Mississippi Valley earthquakes of 1811 and 1812: Intensities, ground
motion and magnitudes," Bulletin of the Seismological Society ofAmerica, Vol. 63, No. 1, pp.
227-248.
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A regional map indicating the epicentral locations of earthquakes having surface wave magnitudes
(M5) of 5 or more from 1811 to 1993 is Shown in Figure 6. Superimposed on this figure are the
acceleration contours having a 90 percent probability of not being exceeded in 50 years based on
USGS data (NEHRP, 1988). This map is also used by Illinois DOT for design of bridges. The
acceleration contours correspond to a retum period of about 475 years and indicate bedrock
acceleration at the site of about of0. 12g. For a larger retum period such as 2500 years (considered
the "maximum credible" level of shaking by the Uniform Building Code), the estimated bedrock
acceleration according to is 0.25g. For purposes of this Study, we have used an
acceleration of0. 12g. IDOT Division ofWater Resources considers the site to be in Seismic Zone
2 corresponding to a "moderate probability of damage. "
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4.0

FIELD INVESTIGATION

I 

The field investigation was conducted in two phases. The first phase was completed between
March 17 and April 14, 1995, during which a total of 15 conventional test borings, 23 piezocone
penetrometer soundings (CPTU) and 8 exploratory test pits were made. After completion of four
of the borings, inclinometer casings were installed to measure lateral movement at depth. In
addition, one conventional Standpipe piezometer and 4 vibrating wire piezometers were installed to
measure pore water pressures.

The exploration was concentrated in the Slide area. Exploratory locations were selected along the
crest of the existing dike and along the downstream slope, as shown in Figure 7. Borings and
CPTU soundings were generally conducted to refirsal and varied in depth fiom approximately 15
to 80 ft. A total of 8 test pits were excavated on the downstream slope of the dike, both in and
outside the failure area, to visually assess conditions within the dike. Test pits were generally
located at the elevation of the mid slope scarp because soils in that area were originally Suspected
ofbeing the cause of the failure.

Outside the failure area, borings and CPTU soundings were performed only along the center line of
the dike in altemating fashion at horizontal spacings of approximately 250 ft, as shown in Figure 4.
Generalized subsurface profiles along the centerline of the dike and normal to the dike through the

failed area are given in Figures 4 and 8, respectively.

After completion of the borirrgs in mid-April, inclinometer readings indicated that a deep failure
was occurring at approximately el. 385, i.e., approximately 70 ft below the crest of the dike. To
further investigate this area, a Second phase of explorations was performed from May 3 to May 19,
1995. Two additional borings (B-101 and B-102) with irrclirrometers and five additional vibrating
wire piezometers (P-2A, P-3A, P-4, P-5A, and P-7) were installed. The vibrating wire piezometers
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were installed at the elevation of the Suspected failure plane both within the failed area and outside
the failed area to compare pore pressures in those two general locations. Borings B-101 and B-
102 were advanced into bedrock by NX coring or a Pitcher Sampler to evaluate quality ofbedrock.

Details of the field investigation are given in Appendix A along with the detailed boring logs,
CPTU logs, and test pit logs. Irrclinometer and vibrating wire piezometer data are given in
Appendix C.
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5.0

LABORATORY TESTING

Laboratory tests were performed to evaluate the index and engineering properties of subsurface
materials. Initially, we suspected that the upper fill materials may have been improperly
compacted. Consequently, a significant number of density tests and liquid and plastic limit tests
were performed on the dike fill materials, principally the new (1989) dike. Laboratory compaction
tests were also performed; two on soil from the new dike and two on soil from the old dike.
Gradation and specific gravity tests were performed on the ash material. Finally, consolidated-
undrained triaxial tests with pore pressure measurements were made to estimate the undrained and
drained strength of the dike materials and certain foundation materials. Direct shear tests were
performed on Soil samples near the deep failure plane. Testing was concentrated on samples fiom
the failure area; more limited tests were performed outside the failure area. Results of the
laboratory tests are given in Appendix B.
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6.0

SITE AND SUBSURFACE CONDITIONS

6.1 SURFACE OBSERVATIONS

Initial observations of the slide made in mid-March 1995 indicated significant movement and failure
in the new portion of the dike, i.e., the portion above el. 43 55:, which was constructed in 1989.
The ground surface of the failed area appeared to have settled and rotated downward and outward.
As noted previously, the main scarp with the largest ofifset (4 ft in mid-March) was located in the

crest of the dike approximately between Stations 1+00 and 3+00. (See photograph 1 in Appendix
A.) A crack at the crest was also visible between approximately Stations 0-50 to 1+00 with
minimal vertical offset. By June, however, about 1 ft of vertical offset had developed along this
crack and it had extended westward to near Station -1+00. At the east end of the slide, the main
scarp at the crest tumed downstream and extended to nearly the toe. A crack about 50 ft long
developed at the southeast comer of the slide and joined the scarp extending down the slope
(Figure 7). On the westside, the crest scarp stopped on the downstream slope only a few feet
below the roadway at the crest.

Another major feature of the slide was the mid-slope scarp, which developed parallel to the crest at
the crest elevation of the original dike, i.e., el. 435i. Soil on the downslope side of the midslope
scarp was lifted vertically 2 to 3 ft. It appeared that the upper portion of the dike moved
downward and rotated such that it slid slightly beneath the surficial Soil at the face of the original
dike below el. 435 (See photograph No. 2 and Appendix A). Test pits confirmed this mode of
movement.

Except for the crack noted at the southeast comer of the failure, there were no obvious Signs of
movement below the nridslope scarp in March. This crack was judged to be a secondary crack
related to the movement of the soil above. No other Signs of movement on the lower portion of
the dike such as bulging at the toe, significant cracking or movement of trees were noticed in early
March.
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Inclinometer readings on April 21 indicated that a deep slide was occurring about 70 ft beneath the
crest of the dike (el. 385i). Surface observations were made on April 22 to visually check for
signs of movement of the old dike. We suspected that the dike was moving laterally into the creek
south of the dike, however, no signs of movements were apparent. Later observations in May
suggested that the movement was into the creek and that the creek was eroding the toe of the dike
and washing it downstream. Heavy rains during April and May aggravated the movements and
caused cracks at the crest and elsewhere to widen.

6.2 TEST PIT OBSERVATIONS

Test Pits TP-1 and 2 were hand excavated about 1 ft deep north of the north toe of the upper dike
to obtain samples of bottom ash for testing. Test Pits TP-3, 4, and 5 were machine excavated in
the failed area across the midslope scarp. Test Pits TP-6 and 7 were excavated outside the failure
area at a comparable elevation to TP-3 through 5 to compare conditions outside the failed area to
those in the failed area. TP-8 was excavated across the crack at the southeast portion of the failure
area. Test pit locations are shown in plan on Figures 4 and 7. Test pit logs and photographs are
given in Appendix A.

6.2.1 Test Pits Through Failed Area (TP-3, 4, and 5)

Test pits confirmed that a Ii ft thick granular zone near el. 435 separated the upper and lower
portions of the dike and extended to near the downstream face. This zone was presumably the old
haul road and consisted chiefly of bottom ash and gravel, with some fly ash and clay. It was
apparently lime treated in some areas, making it difficult to excavate (see test pit logs TP-3, 4, and
5 in Appendix A and photos 4, 5, and 6 in Appendix A). This zone was sheared vertically at the
nridslope scarp and the downslope portion was lifted upward a foot or more with respect to the
upslope portion. Water was seen observed from the granular zone indicating that it was relatively
permeable with respect to the clays above and below (Photo 7 in Appendix A). In some trenches,
the midslope scarp was traced vertically to the bottom ofthe trench. It was 2 to 3 inches wide and
filled with sofi clay.
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The test pits also verified that the older and newer portions of the dike consist generally of
compacted low to medium plastic clay in a stiff to very stilt“ condition.

Test Pit TP-8 at the southeast portion of the failure area indicates stiff to very stiff low plastic clay
fill. The crack at the ground surface extended vertically downward to the bottom ofthe test pit. It
was one to two inches wide and contained very soft clay.

6.2.2 Test Pits Outside the Failed Area

Test Pits TP-6 and 7 were located west and east of the failed area, respectively. Both test pits
encountered the old haul road material at the contact between the upper and lower portions of the
dike (Photos 8 and 9). No seepage, however, was noted from this zone as it was in the trenches of
the failed area. This zone in the non-failed area appeared to be stronger, perhaps treated with more
lime than in other areas, causing it also to be less permeable. The granular layer in Test Pits TP-6
and 7 was also nearly level, since it had not been displaced by the slide as in the failed area. The
clay fill of the upper and lower dikes was similar in the non-failed areas. At Test Pit TP-6, it
appeared that the upper 3 ft of soil was poorly compacted. We suspect this soil was spread over
the surface ofthe slope to regrade and Smooth the transition between the old and new dikes.

6.3 SOIL CONDITIONS

Explorations revealed nine key materials comprising the dike and its foundation, as described
below and shown graphically in Figures 4 and 8. Key geotechnical data are given in Table 1.

6.3.1 Dike Materials

New Dike

The new dike is composed of generally to medium plastic clays and silty clays with occasional
zones ofhigh plastic clay. The undrairred shear strength of these materials is generally greater than
1.0 tsf. Two laboratory compaction tests (ASTM D-698) indicate an average maximum dry
density of 106.1 pcf and optimum water content of 20 percent. Dry densities determined fi'om
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Shelby tube samples were compared with the maximum dry density from the compaction test to
determine the percent compaction of the embankment. In general, compaction met or exceeded
the 95 percent design criterion, as shown in Figure 9.

Old Dike

Materials of the old dike are similar to the new and consist generally of low and medium plastic
clays. The undrained shear strength is typically about 1.0 tsf. The laboratory maximum dry density
is 102.4 pcf and the average optimum water content is 22 percent. Based on dry density data fiom
the borings, the lower dike was also generally compacted in excess of 95 percent, as indicated in
Figure 9.

Bottom Ash

The bottom ash beneath the new dike has the gradation of medium to coarse sand with traces of
fine gravel and contains less than 5 percent silt-size or finer material. The upper two to three feet
has generally been well compacted and/or lime treated, causing it to be very strong. In some cases,
cone penetration equipment met refusal on top of the bottom ash. Below the upper two to three
feet, however, the bottom ash is loose to very loose with Standard Penetration test N-values of
about 5. This is consistent with loose placement under water.

6.3.2 Foundation Materials

The native soils fomring the dike foundation consist ofalluvium, loess, glacio-lacustrine and glacial
till deposits, residual high plastic clay (decomposed shale), and interbedded shale and limestone
bedrock.

Alluvium (Creek Deposit)

As noted, the failure area occupies a fonner stream channel. Consequently, the soils directly below
that area are alluvium approximately 5 ft thick which can be characterized as a gray clayey silt and
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silty clay with traces of silty sand and black organics. The alluvium generally has a stifif to very stifl‘
consistency with an undrained shear strength ofabout of 1.0 tsf.

Loess

Outside of the area occupied by the stream channel, the dike is directly underlain by 5 to 10 ft of
loess, a wind deposited silt which has weathered in place to a low to medium plastic silty clay. It is
typically brown in color and has a firm to stifi consistency. The existing dam materials are
constructed primarily of compacted loess since this was the most probable material exposed at
shallow depth in the borrow area. The loess was not found in the borirrgs drilled within the old
stream channel.

Glacio-Lacustrine StIil§_an_d Glacial Till

The loess and alluvium is underlain by a 5 to 20 ft thick zone of glacio-lacustrirre and glacial till
soils. The upper portion ofthe zone is typically glacio-lacustrine, a stifi" to very stifl‘ low to medium
plastic clay with occasional Sand and silty zones. This grades downward to glacial till which is a
very stiff to hard medium plastic clay with varying amounts of sand and gravel. Within the glacial
till, random pockets of Sand and gravel were encountered.

Residual Clay

The glacial till rests upon either a thin moderate to highly weathered limestone stratum or a very
stifl‘ to hard high plastic residual clay (decomposed Shale) which has fonned in-place fi'om
weathering of the underlying Shale. Inclirrometer data indicate that the deep failure is occurring at
the contact between the till and the underlying soil or rock. Direct shear tests on samples of the
residual clay indicated a residual (large displacement) fiiction angle of 12°. In Piezometer P-4, a
thin zone of gravel that appeared to have had the fine matrix surrounding it washed away by
flowing water was encountered at the suspected depth of the failure plane. Borings generally
encountered a mixture of silt, clay, and gravel at this contact which may be decomposed limestone
bedrock or glacial till that has been sheared by this or past Slides.
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Limestone and Shale Bedrock

Bedrock exists below the till or residual clay and consists primarily of weathered clay shale with
interbedded limestone. Limestone beds are thin, usually less than 1 ft, and slightly to moderately
weathered. The upper portion of the Shale is clayey, high plastic, highly weathered with low
strength, especially along the bedding planes. Slickensides (shiny surfaces of earlier movements)
are visible in some samples. Weathering decreases somewhat with depth.

6.4 GROUNDWATER

A total of ten piezometers were installed to measure pore pressure at various depths within and
below the dike. With the exception ofPiezometer P-1, all were vibrating wire piezometers so the
response time would be short in the clayey Soils ofthe embankment and foundation. Piezometer P-
1 was a starrdpipe piezometer installed in the bottom ash to measure pond level. Piezometer P-6
was then installed adjacent to P-1 to a depth of several feet above the bottom ash. Piezometers P-2
and P-3 were installed prior to detection of the deep failure and were installed above the failure
zone in either the old dike or the underlying creek deposit. Later, Piezometers P-2A, P-4, and P-
3A were installed in the failed area at about the depth of the failure plane. P-5 was located outside
the failure area at a comparable depth as P-2 installed within the failure zone. Later, after the deep
failure plane was recognized, Piezometers P-5A and P-7 were installed outside the failure area to
an equivalent elevation as the failure plane.

The shallow and deep piezometers Show dififerent pore pressures, Suggesting two groundwater
regimes; one in the embankment related to flow through the bottom ash and another in the
foundation at depth (Figure 10). At the toe and within the failed area, the pore pressures near the
failure plane are higher than those in the embankment, probably because of the presence of the
blanket drain.

Outside the failure area, the deep piezometers Show water levels similar to those of the deep
piezometers in the failed area. The shallow piezometers, however, Show a lower head in the
unfailed area than in the failed area. This suggests that the ash may be less pervious, perhaps due
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to lime treatment, producing significant head loss to begin further from the downstream face in the
unfailed area than in the failed area. Piezometer data are summarized in Table 2.

6.5 INCLINOMETER AND CRACK SETTLEMENT GAUGE DATA

Inclirrometer data are plotted on Figure 11 and indicate that movement near the crest of the dike is
occurring at the contact ofupper dike and the ash. Further downstream failure is occurring near el.
385, at about the contact between the till and high plastic clay. Inclinometers B-11A and B-12,
indicate that movement appears to be occurring in a very thin zone. In the irrclinometers in Borings
B-101 and B-102, movement occurred over a greater depth. The latter two inclinometers were
installed about a month after B-11A and B-12.

Illinois Power installed several crack gauges across the main scarp and mid-slope scarp. The first
group were installed in early March when movement was first noted, and a second group was
installed after April 21, when the deep slide was noted. Results of these data are presented in
Appendix C and on Figure 17. They indicate an average daily settlement of approximately 2.7
inches per day in early March 1995 prior to lowering the pond level 6 ft. The rate of movement
dropped to 0.3 inch per day during late April and May. This was comparable to the rate of
horizontal movement observed in the irrclirrometers for that time period. Therefore, lowering the
water level 6 ft resulted in about a tenfold reduction in the rate ofmovement. Movement after the
interim repair was negligible as shown in Figure 17.
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7.0

DISCUSSION

 

7.1 CAUSE OF THE FAHIURE

Data indicate that initially two slides occurred, one in the upper dike at its contact with the bottom
ash, the second in the foundation on the residual clay. Slide movement is very sensitive to water
pressures; therefore, lowering the pond 6 ft appeared to reduce the rate ofmovement by a factor of
10. After lowering the pond, the vertical settlements that were being measured became nearly
imperceptible without instrumentation..

Our initial premise of the cause of failure was poor compaction of the upper dike. Test data
showed, however, that the upper dike was generally well compacted and had relatively high
strength. There was some suspicion of a low strength material at the base of the upper dike,
however, none was found.

Another premise was that the pervious haul road fill found in the failure area was an avenue for
water to travel from the ash to the face of the dike and to produce pond level hydrostatic head near
the toe of the upper dike. This pressure certainly reduced the strength at the toe of the upper dike
but calculations did not indicate that failure should occur for a 6 ft head difierence.

“Then the deep failure was detected, we backfigured the Strength along the failure plane assuming
water pressures on the failure surface equal to the pond level at el. 438i, the level when failure first
occurred. The backfigured fiiction angle was 15.5 degrees, assuming no cohesion. This low
fiiction angle is consistent with residual (large displacement) fiiction angles measured in fissured or
slickensided high plastic clays and Shale such as found at the Baldwin Plant. Such low residual
fiiction angles can develop over time as movement occurs or can be the result of movements that
have occurred in the past, such as by former slides, shrinkage or swelling, or stress relief. The
geologic history of the area, the overriding of the area by a glacier followed by inundation by a
fonner glacial lake provided the opportunity for such stress relief and for softening of the residual
clay and shale. This may have caused an ancient slide in this area or at least produced significant
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enough movements to reach the residual strength. Compounding the problem of low strength clay
(decomposed shale) was the presence of a thin “washed out" zone immediately above the clay.
Thrs relatively pervious zone, that appears to have been created by water-waslrirrg, allowed pore
pressures from the pond to develop at the failure plane. It is clear ftom the piezometer readings
that pore water pressures nearly equal to pond level were (and are) present on the failure surface.

Based on the information to date, we believe the failure occurred as follows:

The original dike was near failure prior to raising the water level in October 1994 due to
progressive failure or past movement on the low strength clay on the deep failure plane.

After the pond level was raised 6 ft, the water-washed zone directly above the failure plane
allowed additional head to develop which initiated the failure along the low strength clay.
The time needed for the development of these water pressures is unclear because the
continuity and permeability of the water-washed zone is unknown. This may account for
the delay fiom October 1994 to February 1995 for the failure to become apparent.

As lateral movement occurred, the dike cracked to the depth at the deep failure Surface
along a near-vertical failure plane within and below the crest. Soil and bottom ash
migrated into the resulting crack which allowed a void to develop below the upper dike.

After enough movement and loss of ground had occurred, the upper clay dike slumped
down to fill the resulting void caused by continued movement. Concurrently, hydrostatic
pressure in the bottom ash lifted the toe of the upper dike, allowing the upper dike to slide
horizontally below the failed toe area. This created the mid-slope sca.rp.

Lowering the water table slowed the rate of movement but did not stop it. Continuing
lateral movement created void space resulting in loss ofground and continued settlement of
the failed area.

During this entire process, the heavy Spring rains filled cracks in the failed dike thereby adding to
the movement.
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7.2 ESTINIATED PERFORIVIANCE OF THE REMAINDER OF THE SOUTH DIICE

Two potential modes of failure are possible along the south dike similar to those that occurred in
the failed area. These are: 1) deep seated failure on the high plastic clay and 2) shallow failures
due to hydrostatic pressure in the bottom ash causing uplift of the upper dike.

7.2.1 Areas of Potential Deep Failure _

To evaluate the potential for deep failures, we calculated slope stability factors of safety at various
locations along the dike, assuming a weak layer at depth. Our calculations indicate that where the
height of dike is less than approximately 35 ft, deep failure is unlikely. Based on this, it appears
that the potential for deep failure is greatest between stations -6-50 and 5+50 (approximately 1,200
lineal feet).

7.2.2 Areas of Potential Shallow Failure

Shallow failure at full pond head is possible along those portions of the dike where bottom ash is
present and near the downstream face. Test borings encountered bottom ash fiom the west end of
the dike to approximately Station 14+00. Design cross sections show ash extending near the face
to about Station 13+00. Based on these data, we estimate that failure of the upper portion of the
dike due to hydrostatic pressure in the ash could extend fi'om the west end of the dike to about
Station 14+00.

7.3 LIQUEFACTION POTENTIAL

Another concem with the bottom ash is the potential for liquefaction; the temporary loss of
strength in saturated granular materials due to earthquake shaking. Liquefaction would cause
compaction at the bottom ash, settlement and cracking of the upper dike bearing on the ash and the
potential for rairr-irrduced lateral movement. We evaluated liquefaction potential based on a
bedrock acceleration of 0.12g and a corresponding earthquake magnitude of 6.5. Based on this
level of shaking and the strength of the ash estimated fiom the Standard Penetration Test and cone
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penetrometer, it is very likely that liquefaction would occur in the bottom ash. For higher levels of
shaking, the probability of liquefaction occurring increases.

The consequences of liquefaction vary depending on the water level and the thickness of fly ash
within the pond. As a minimum, liquefaction would cause densification of the bottom ash and
Settlement and cracking ofthe upper clay dike. With water at the full pond elevation (el. 4541) and
no fly ash as a Stabilizing berm, stability analysis indicates that failure of the upstream slope of the
pond is probable. This type of failure would extend to the downstream face and likely cause
breaching of the dike and loss ofwater. On the other hand, the potential for failure of the upstream
face and breaching of the dike is lower if the fly ash level is near the pond level. To reduce the
potential for breaching of the dike due to liquefaction, it is believed necessary to strengthen the ash
or closely control the fly ash and water levels. To be conservative, we recommend that the loose
bottom ash be strengthened (or drained) to minimize the risk of liquefaction regardless of pond
level. Our remedial design assumes that IP wishes to follow such an approach.
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8.0

STABILITY AND SEEPAGE ANALYSES

_  

8.1 STAB]LITY ANALYSIS

Our stability analyses consisted of the following three distinct tasks:

1. During the first task, We attempted to evaluate the material strengths necessary to cause the
observed slope failure of the south dike.

2. The second task involved using these strengths in the analysis to determine the recommended
repairs to the slide.

3. The third task involved the analysis of liquefaction potential ofthe upstream slope ofthe upper
dike.

The computer program UTEXAS3, which is based on the Spencer Method, was used to conduct
the analyses.

Strength parameters used in the analyses for the dike system and foundation were estimated using
laboratory test results, experience, and engineering judgment. The strength parameters are
presented in Table 3.

The dikes, alluvium, and loess were assigned the same strength characteristics based on (1)
evaluation of triaxial tests conducted on material fi'om the dikes, alluvium, and loess, and (2) the
assumption that the dike system was constructed using loess. The remaining materials were
assigned strengths based on index property tests, unconfined compression test, CPT data, and
judgment.
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Task A - Failure Plane Strength

A back-calculation was conducted to estimate the material strength at the failure plane. Complete
strength was applied to each soil type while the strength of a thin soil layer at the estimated
elevation of the failure plane was varied in order to develop a factor of safety at unity. The
analyses estimated that a material with a fiiction angle of approximately 15 .5 degrees and no
cohesion could cause a wedge shaped failure of the dike system. The basic geometry assumed
during the back-calculation stability analyses is presented on Figure 12. The failure plane predicted
by UTEXAS3 is presented on Figure 13.

Task B - Repair Stability

Stability analyses were completed for the slide repair designs in general accordance with
procedures outlined in the ]]linois Department of Transportation publication Procedural Guidelines
for Preparation of Technical Data to be Included in Applications for Permits for Construction and
Maintenance of Dams, January 1993. Selected cases including steady state, end of construction,
and earthquake loading were evaluated for areas of (1) potential deep sliding, and (2) potential
shallow sliding for the three primary repair options. The resulting factors of safety are presented in
Appendices D, E, and F, which discuss each primary repair option.

Task C - Liquefaction Potential

Liquefaction potential of the impounded bottom ash is significant considering the nature of the
bottom ash and the pond level. A stability analysis was conducted to evaluate the potential for a
failure ofthe upstream slope due to liquefaction ofthe bottom ash.

Based on published data for clean sands, the liquefied bottom ash was estimated to have a residual
strength during liquefaction of approximately 100 pounds per square foot. Considering the
strength of the bottom ash and the undrained strength of the remaining materials, the stability
results indicate that slope failure is very likely as shown in Figure 14. Such a failure could result in
breaching the dike and loss offly ash and water.
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8.2 SEEPAGE ANALYSIS

We conducted seepage analyses for the primary slide repair options using the finite element
program SEEP/W (Version 3, 1994) by GEO-SLOPE Intemational, Ltd.

Seepage Model and Analyses

Based on the results of the exploratory investigation and the elements of the slide repair options,

the site stratigraphy was separated into 15 diiferent materials which were used in the analyses.

The stratigraphy of the dike system and foundation (exclusive of repair elements) consisted of eight
material types. The materials included: (1) 1989 Dike, (2) Bottom Ash, (3) 1969 Dike, (4)
Alluvium (creek deposit), (5) Glacial Till, (6) Permeable Residual Clay, (7) Residual Clay, and (8)

Weathered Shale. The slide repair elements consisted of the remaining 7 material types. All
materials were assumed to be isotropic and homogeneous. The specific material properties are
discussed below and summarized in Table 4.

1. The 1989 dike material is classified as a low to medium plastic clay or silty clay with occasional
zones ofhigh plastic clay.

2. The bottom ash is classified as a medium to coarse sand with traces of fine gravel and contains
less than 5 percent fines.

3. The 1969 dike material consisted oflow to medium plastic clays.

4. The alluvial material consisted of a stifi‘ to very stifi‘ gray clayey silt and silty clay with traces of
silty sand and organics.

5. The glacial till consisted of a stifi‘ to very stiifmedium to high plastic clay with occasional sand
and silty zones. This material grades downward to a very stiff to hard medium plastic clay with
varying amounts of sand and gravel. The material was assumed to be homogeneous.
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6. Based on vibrating wire piezometers screened across the estimated failure plane, a permeable
water washed zone of silt, clay, and gravel termed ‘permeable” residual clay lies between the
glacial till and less permeable residual clay. This is the suspected permeable zone that allowed
excess head to develop below the downstream toe.

7. The residual clay is characterized as high plastic clay.

8. The weathered shale consisted primarily of clay shale with interbedded limestone. The upper
portion of the shale is clayey, high plastic, highly weathered with low strength, especially along
the bedding planes. The material was assumed to be homogeneous.

The slide repair elements consisted of various materials that were combined difierently for the
various repair options. The repair elements included; soil-bentonite wall, drain wall, HDPE wall,
cement-bentonite wall, drain wall, lirne/fly ash injected bottom ash, and light-weight fill. The
properties of these materials assumed for analysis are given in Table 4.

The phreatic surface upstream of the dike system was assumed to be two feet below the dike crest
(el. 4541“). At the downstream toe, the phreatic surface was assumed to match the flow line of the
creek at el. 3 95¢ unless it was artificially lowered by pumping.
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9.0

COST ESTIMATES

Cost estimates made for the various repair options are based on approximate quantities detemrined
fiom existing drawings and topographic information plus subsurface infonnation detemrined from
the borings and CPT soundings.

All estimates include a 15 percent allowance for overhead and profit, 15 percent for engineering
services (design and construction monitoring), and a 20 percent contingency.

Unit prices were determined based on infonnation from Illinois Power, contractors, material
suppliers, Means 1994 Cost Estimating Guide, and judgment. A summary of the key unit prices
assumed is given in Table 5.
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10.0

REMEDIAL DESIGN

-   '

Remedial designs address three potential modes of failure:

1. Deep failure in the foundation
2. Shallow failure in the bottom ash due to excess hydrostatic pressure
3. Liquefaction-induced failure in the bottom ash.

Difierent repairs are recommended for each potential failure mode as discussed below.

10.1 FAILED AREA AND POTENTIAL DEEP SLIDE AREAS (Station -6-50 to 5+50)

Two general categories of repair techniques exist: 1) those that strengthen soil along the failure
plane, and 2) those that reduce the forces causing instability (decrease the driving forces and/or
increase the resisting forces).

Methods to increase the strength along the failure plane include drainage to reduce hydrostatic
pressure, the removal and replacement of the failure plane materials, or mechanical strengthening of
the failure zone. Such strengthening could involve construction of a shear key extending below
the failure plane or by use of structural elements, such as drilled piers, stone columns, or tiedback
retaining walls. Because ofthe low fiictional resistance along the failure surface and, therefore, the
large force needed to restrain the slide, drainage is more economical than the other approaches and
is a very common technique. Also, the slide appears very sensitive to changes in water pressure as
shown by the significant reduction in the rate of movement that followed the lowering of the pond
level 6 ft.

The significant increase in the calculated Factor of Safety that results from lowering the water table
below the downstream slope is shown in Figure 15. This figure indicates that lowering the water
table about 8 fi is equivalent to constructing a large toe berm and the use of lightweight fill (as
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discussed with the HDPE option in Appendix F). Due to the significant benefit of lowering the
water level below the downstream slope, repair options focused heavily on drainage.

The second repair category, i.e., methods to reduce driving forces, generally involves grading to
flatten the slope, the removal ofmaterial from the crest, or the placement ofmaterial near the toe.

We considered the above techniques either alone or in combination, to develop the remedial
options. We selected the target factors of safety similar to those required by the IDOT Division of
Water Resources, as follows.

Target Slope
Stability Factor

Condition ifety

1. Steady state seepage, full pond head 1.5

2. End of construction, full pond head 1.4

3. Earthquake (acceleration 0.12g), filll pond head, 1.0

downstream slope 1.0

Upstream slope (no liquefaction) ' 1.0

10.2 REMEDIAL OPTIONS CONSIDERED

Three primary options for repair of the potential deep failure areas were developed along with
several secondary options that were briefly considered but not pursued due to obvious deficiencies.
The three major options are named as follows:

0 Parallel Wall Option (The preferred option)
0 Translated Dike Option
0 HDPE Wall
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The first two options were developed in our meeting of July 21,: 1995: the last option, HDPE
Wall, was originally proposed as the recommended option in our draft report of June 23, 1995.
Each of these three primary options are summarized in the discussion below, but details of each are
included in Appendices D, E, and F, respectively. A summary of the options indicating estimated
costs, advantages and disadvantages is given in Table 6.

10.2.1 Parallel Wall Option

This is the favored option of Illinois Power and consequently the one developed in most detail. It
is preferred because it involves significantly less cost than the others, and will maintain the current
alignment and shape of the south dike. A typical cross-section of this repair option is shown on
Figure D-1.

The intent is to cut off flow below the dike and lower the water level below the downstream slope
to el. 385i, i.e., the elevation of the failure plane. By controlling the downstream groundwater
level, the dike can be reconstructed with conventional earth materials along its current alignment.
Key elements ofthis option are shown graphically in Appendix D and are discussed as follows.

1. A soil bentonite cutofi’wall upstream of the existing dike to cutolf the flow through the bottom
ash.

2. A ‘drain wall” installed downstream of the cutoff wall by slurry trench techniques and
extending about 5 ft below the failure plane elevation. The drain wall will be backfilled with
pervious material and three small wells will be installed within the drain wall to pump water
out.

3. A shallow drain wall near the toe of the slope, extending 5 ft 1-_ below the failure plane
elevation. Again three small pumps, will remove water collected by the drain wall.

When the ground water has been lowered sufiiciently below the downstream slope (as determined
by pore pressure measurements), the compacted clay fill for the dike can be replaced to the
configuration prior to slope failure.
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The key advantages to this option are cost and the maintenance of the dike along its current
alignment, i.e., not shifted up or downstream. The primary disadvantage of this altemate is that
pumping will be required throughout the life of the pond until closure, at which time a gravity drain
can be constructed. The amount of pumping, however, should be small; a few hundred gallons per
minute or less because the soil-bentonite cutoff wall greatly reduces flow through the bottom ash.
Another potential disadvantage of this option is that the rate of water table lowering is uncertain
due to the variability in permeability and thickness of the water washed zone above the failure plane
which this option intends to drain. Therefore there is some risk that additional measures such as a
toe berm, or intermediate sand drains may be needed to provide additional stability. We anticipate
constructing the cutofif and drain walls in the Spring and Summer of 1996, and replacing the
compacted fill approximately one year later in the Summer or Fall of 1997. This would allow
approximately one year to lower the ground water level to the desired elevation. During this time,
pore pressure measurements will be made. Further details of this option are given in Appendix D.

10.2.2 Translated Dike Option

This option involves building a new dike in the deep failure area approximately 150 ft downstream
of the existing dike. This will require the new dike to straddle the creek and necessitate the
construction of a large box culvert as shown in Appendix E, Figure E-1. The new dike would be
constructed of clay obtained on-site. Foundation drainage would be provided by a drain wall that
will flow by artesian pressure, (i.e., no pumps) up into a gravel blanket drain. In addition, a
chimney drain is included within the dike to collect seepage through the embankment. The
advantage of this option is that it would be passive, i.e., no pumps or significant maintenance
would be required after construction. The disadvantages of this option are the significantly higher
cost than the parallel wall option, and additional right-of-way may be required for its construction.
Details are given in Appendix E.

10.2.3 HDPE Wall

This was the recommended option given in our draft report of June 23, 1995. The objective is to
cut ofi‘ seepage below the downstream slope of the dike with a very low permeability wall along
the center line of the dike. Due to potential recharge ofwater fiom the stream however, the cutolf
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is not likely to be fi.1lly effective and, therefore, a stabilizing toe berm and use of lightweight fill to
rebuild the slope would be required to achieve the desired factor of safety. (See Figure F-1 ,
Appendix F) In addition, it would be necessary to lime/fly ash inject the bottom ash below the
upstream portion of the dike to mitigate liquefaction.

Key elements of this option included the following:

1. HDPE cutoffwall within a cement-bentonite slurry wall
2. Inclined sand filled pressure reliefwells
3. A coarse rock toe berm
4. Lightweight fill
5. Lirne/fly ash stabilized bottom ash

The advantages of this option are; it is passive, and would maintain the dike along its current
alignment. Major disadvantages, however, include cost, use of fly ash backfill that may entail
significant environmental constraints, and need for a toe berm. Details are given in Appendix F.

10.2.4 Secondary Options

Several other options were also considered, but after a brief review, were not developed further.
These options were; key trench, regrading, and use of drill piers. Key trench and regrading options
are shown schematically and approximate cost estimates are given in Appendix G. The drill pier
option was not developed far enough to include cost. Each of these options are discussed briefly
below.

Key Trench

This involved removing the upper slide material and most of the lower slide and constructing a key
trench through the shale. It would also involve a cutofl‘ wall and injection of the fly ash. The
disadvantage ofthis approach was the risk of slope failure during construction and the high cost.
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Regrading

This option included regrading to flatten the slope to 5H: 1V and moving the crest upstream into
the ash pond. This would still require a cutoff wall, but probably eliminate the toe berm. We did
not pursue this further due to cost and construction difficulty.

Drilled Piers

We also considered use of drilled piers to key the slide to the underlying material, but preliminary
calculations indicated that the cost would be excessive. During the course of the work, it became
obvious that due to the low fiiction angle along the failure plane, control of water pressures was
the only practical and economical option to significantly increase stability.

10.3 REMEDLAL DESIGN FOR AREAS OF POTENTLAL SHALLOW SLIDES

Two potential problems exist where the bottom ash is present between the upper and lower dikes

and beneath the upper dike, even outside of the area where potential deep failure can occur. The
two problems are:

0 The potential for shallow slides as the pond level is raised.

0 The potential for liquefaction of the bottom ash during earthquake shaking and potential failure
of the dike.

These could be eliminated by removal and replacement of the bottom ash with compacted clay fill.
This, however, would be expensive since it would require removal and replacement of the existing
dike and would produce significant difliculty controlling the pond water level while replacing the
bottom ash. Therefore, other measures are needed.
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10.3.1 Mitigation of Shallow Slides

To mitigate the potential for slope failure as the pond level is raised, it will be necessary to control
the hydrostatic pressure in the bottom ash beneath the downstream slope of the 1989 dike. A
practical way to do this is by the installation of a cutoff wall extending through the 1989 dike into
the older dike or clay foundation soils. Either soil-bentonite or cement-bentonite is feasible,
however, soil-bentonite is less expensive. A cutoffwall is recommended for both the parallel wall

and HDPE wall options. In addition to the cutoiiwall, a small gravity drain such as a French drain,
is needed to collect the small amount ofwater that passes through the cutofifwall and the clay fill.

10.3.2 Liquefaction Mitigation

We considered two approaches to liquefaction mitigation; 1) Strengthening the bottom ash by
lime/fly ash slurry injection, or 2) draining the bottom ash using wells. The first option, lime/fly ash
slurry injection, is intended to give the bottom ash cohesion. Specialty contractors quoted a cost of
about $3.50 per cubic yard of treated material for lime/fly ash injection. A test section would be
needed at the outset ofwork to determine the actual quantity of lime/fly ash needed to achieve the
desired strength. Illinois Power expressed concem about the potential for increasing pH of the
pond with a lime/fly ash slurry injection. To preclude changes of pH, it may be possible to inject
the lime/fly ash slurry after installation of a cutoif wall. However, careful monitoring of pressures
will be needed to prevent damaging the wall. The lime/fly ash injection is a passive system, i.e., no
pumping is required. We considered it in conjunction with HDPE wall approach and the other
passive approach ofthe translated dike.

The second option is the installation of wells to drain the bottom ash after construction of the
cutoff wall. This is an active approach which would require continuous pumping over the life of
the pond. However, with a cutofif wall in place, the quantity of pumping would be small. This
approach was included with the parallel wall option, which is also an active approach.
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10.4 INSTRUIVIENTATION

After the slide area is repaired, we recommended that instrumentation be used to monitor the slope
performance, especially as the pond level is raised. Instrumentation should include piezometers,
surface monuments, and irrclinometers. The final number, locations, and details can be detennined
in final design.
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11.0

INTERHVI REPAIRS

 

In late June and July, 1995, interim repairs were done to arrest the movement of the slide which
was then moving at a rate of approximately 1/4 inch per day. Interim repairs involved removal of
approximately 20 ft of earth fill at the top of the slide as shown in Figure 16. After the interim
repairs were completed, two inclinometers were installed on the slide area to monitor further
movement. Both inclinometers show that movement to date has been insignificant and within the
error of the instruments. Therefore, we conclude that the interim repairs were successful. A plot
of the rate ofmovement ofthe slide during the spring and summer of 1995 is shown in Figure 17 .
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12.0

CONCLUSIONS AND RECOMIVIENDATIONS

At the location of the failure, the dike is about 55 ft high and is located in the former stream
channel of a creek which traversed the area prior to dike construction. The dike is composed
of three key components; a 35-ft high compacted clay dike constructed in 1969, bottom ash

which was placed through water in the pond and brought to the crest elevation of the 1969
dike, and a new clay dike in 1989 placed atop the bottom ash and 1969 dike.

In the failure area, an old haul road consisting of bottom ash, fly ash, gravel, and clay extends
to the downstream face of the dike and is hydraulically connected to the bottom ash. This haul
road allowed water pressure equal to the level in the pond to be felt near the toe of the upper
clay dike at the downstream face. Data indicate that the clay fill in both the old and new dike is
strong and generally well compacted. The entire dike rests on a foundation of natural soils,
generally clay, which overlie weathered shale bedrock interbedded with thin strata of limestone.
Over time, the weathered shale surface has softened into a highly plastic clay, with weakened
zones possibly due to ancient landslides during geologic time.

Data indicate that two slides have occurred; an upper slide occurring near the base of the upper
dike and bottom ash, and a deeper slide occurring about 70 ft below the dike crest on a stratum
ofhighly plastic clay. We believe the failure first occurred on the deep slide plane along a zone
ofweakness, perhaps part of an ancient landslide. The failure was aggravated by excess water
pressure along a thin, permeable zone of granular material directly above the high plastic clay
layer. Movement of the dike on the deep failure plane opened a crack through the dike below
the crest. As lateral movement continued the crack widened creating a void. Migration of
bottom ash and soil into the resulting void allowed the upper dike to settle. Uplift pressure
developed at the toe of the upper dike due to the bottom ash and old haul road. This lifted the
toe allowing the upper portion ofthe dike to slide laterally below the uplifted toe as it settled.
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4.

5.

6.

The bottom ash is very loose and susceptible to significant strength loss during earthquake
shaking caused by liquefaction. Liquefaction can result in failure of the upstream slope of the
upper portion ofthe dike. This could result in breaching of the dike and loss ofwater.

Our analysis indicates that the potential for failure of the upper portion of the dike exists at full
reservoir head due to water pressure in the relatively permeable bottom ash underlying the less
permeable clay dike. We believe that such potential failures are possible for approximately
2,400 lineal feet of the dike, if left as is.

Analysis indicates that the most effective means to stabilize the deep slide area is to lower the
groundwater elevation below the downstream slope of the dike. Three primary options were
developed to stabilize the deep slide area; two of the options involve groundwater control, the
other involves rebuilding the dike downstream ofthe present location. These three options are:

___: |-|

ESTINIATED

OPTION KEY ELEl\/[ENTS COST REMARKS
(millions)

Parallel Wall Cutofl‘wall, $4.3 Lowers groundwater
two drain walls level by pumping from drain

pppumps in drain walls _+_ _ walls. Preferred option by IP.

1Translated Dike New dike 150 ft $6.1 Passive system (no pumps).
downstream of May need more right ofway.

_e_xisting dike _

1

HDPE wall Impenneable cutofl‘ $5 .7 Passive system, lowers
wall ofHDPE in groundwater level by very
center ofdike _ im ermeable cutofl‘wall.

Does not include cost ofadditional right-of-way.
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The Parallel Wall option is preferred by Illinois Power due to cost and because the dike can
be maintained on its current alignment with its current configuration. The option requires
continuous pumping while the pond is in operation, however, the amount of water to be
pumped should be small (a few hundred gallons per minute) due to the cutoff wall which
restricts flow through the permeable bottom ash. When the water level is lowered
sufficiently, as detemrined by piezometers, the clay fill can be replaced and the pond put
back into full operation. A year between installation of the drainage measures and
replacement ofthe clay fill is recommended to allow time for drainage.

In areas ofpotential shallow failure a cutofl‘wall is recommended through the bottom ash
to control hydrostatic pressure below the upper clay dike. Two methods were considered
to mitigate liquefaction in areas of potential shallow failure; 1) strengthen the bottom ash
by lime/fly ash slurry injection, and 2) drain the ash by small pumps. The later approach
(preferred by Illinois Power) is the more economical and is similar to the pumping concept
used with the Parallel Wall option in areas of deep failure.

Following remedial construction, we recommend that instrumentation including
inclinometers, surface monuments, and piezometers be used to monitor performance of the
repaired south dike. Monitoring is very important to verify that the drainage measures are
efi°ective. Ifnot, additional measures may be needed.
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13.0

CONTINUITY OF GEOTECHNICAL ENGINEERING SERVICES

The geotechnical investigation and this report are the first steps in the evaluation of subsurface
conditions and remedial design. Because actual subsurface conditions can vary from those inferred
from the exploration, it is essential that the geotechnical engineer of record be present on-site
during remedial construction to confirm that the subsurface soil and groundwater conditions match
the design assumptions. Consequently, we recommend that WCC be retained to document
remedial construction. We also recommend that we be involved with the design of the remedial
measures and during development of the plans and specifications related to our work to verify that
our recommendations have been properly interpreted and incorporated into the final design.
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14.0

LIMITATIONS

The evaluation and design of remedial measures to stabilize landslides involve a significant number
of uncertainties. While we believe that our exploration program has been detailed enough to
identify key subsurface conditions, it is possible that unknown conditions exist between the
exploratory locations. Changes in groundwater conditions can also occur over time. These
possible unknown conditions could aggravate sliding and adversely affect the mitigation design.
Therefore, even with remedial measures installed, there is some risk of future movement and
potential dike failure.
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DIKE

SUMl\/IARY OF TYPICAL AND ASSUNIED MATERIAL PROPERTIES

ASSUMED DESIGN VALUES FDR ANALYSES
Drained'Str- ; hs Unrlroinetl Strenths

Tatzllgllfizn Cohesion, Friction lCohesion,| Friction |Pern1eahility I
cf psi‘ Angle psi’ Angle ernfser:

M,4r.TERTAl."VALUES

l H I Undroined‘Water Blow ‘
| Generalized Material LL PL __CuHtemj Cum“ Shear .

Type % | {N} Strength, p_
y _ er

I

1989 Drke 40-50 17-22 15-25 >-1.0 115.0 2,000 5.0E-06

Bottom Ash NP NP l
97.0 0 1 .0E-02

1969 Drke 40-50 17-22 20-25 1.0 115.0 1,500 5 .0E-06

Lrrne Treated Ash* 1- —|- 97.0 0 1 .0E-03

Light Weight F111*
l|

95.0 0 1 . 0E-03

I FOUNDATION
Alluvium 20-30 0.7-1.1 115.0 1,500 1.00116

30-40 17-24 20-25 7-15 0.5-1.5 120.0 1,500

G1ac1o—lacustrme / Trll 35-45 15-20 15-30 10-22 1.2-2.2 120.0 2,000 1 .0E-07

Failure Plane 50-75 30-40
, J

120.0 0

Residual Clay 45-55 25-35 18-21 11-38 1.5-2.5 120.0 2,000 1 .0E—07

24 - ref 2,000 1 .0E—07_ _ _ 45-55 25-35 23 , ._ >2 __ 125.0 _ 1,000 20
* Materials rncluded as part of the suggested slide repair

s \baldwrn\prop xls Woodward-Clyde Consultants TABLE 1
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6365
12.66
29.21

62

10964
3.11
7.16

46

6576
1 1 .27
26.00

55

6566
12.67
29.22

57

9091
6.72

15.49
$

6547
15.35
35.42

65

6564
12.54
26.93

54

TABLE 2



TABLE 3
SU1\/Il\/IARY OF ASSUMED MATERIAL PROPERTIES

FOR STABILITY ANALYSIS

—— III — — Z-F, M 1

Tree -

DIKE:

Generalized Material Total Unit Cohesion, Friction Cohesion, Friction
Wight’ psf Angle pst‘ Angle Source

Drarnetl Stren the Undrarned Siren ths1 - - 1- -
1 1|
... _

l:

1.

1989 Dike 115.0 28I100 2,000 _ O , judgement I
Triaxial Test Results (CIU, |

Bottom Ash 97.0 0 30 0 30 Experience, judgement
i _ _

1969 Dike 115.0 100 28 1,500 0
Triaxial Test Results (CIU,
UU), judgement I

Gravel Road*
1 _

125.0 0 42 - Judgement

Cemented Ash* 125.0 0 42 -D Judgement

Lime Treated Ash** 97.0 0 30 0 30 Experience, judgement

Light Weight Fill** 95.0
7-7" 1

0 35

FOUNDATION:

0 35 Experience, judgement

._ L .-_.

1-

Alluvium
L

115.0 100 28 1,500 0

1

L0ess***

Glacio-lacustrine / Till

Failure Plane

120.0 100 28 1,500 0

UU), judgement __

._ .,,_ _ -.;—— -.

Triaxial Test Results (CIU, 4

-Triaxial Test Results (CIU,
UU), judgement

120.0

120.0

, 1,000
I 1

'1I _ .

20

0 14

Residual Clay 120.0

' 2,000

1 0

0 Experience, judgement

14

100 28 I 2,000

_ Shale 125.0

* Materials included as features to back—0alculation geometry

0

__|_-._ - - — _ __

‘Back-calculation, judgement

Experience, judgement

1,000 ' 20 2,000
1

** Materials included as features to slide repair geometry
*** Material included as a feature to shallow slide area geometry

D—2.XLS Woodward—Clyde Consultants 8/26/95

0 Experience, judgement '



TABLE 4
SUlVll\/IARY OF ASSUIVIED MATERIAL PROPERTIES

FOR PERMEABILITY ANALYSIS

t M M 1 - 1 i

I- _ .

1989 Dike

-. Generalized Material Pernreability
1 Type crnlsec

1 DIKE: '

" - Source

5 . 0E-06
Experience, previous test data
,on similar compacted clays

Bottom Ash 1 .0E-02
4. — -.-1 -1|-

1969 Dike 5 .0E—06

Experience, judgement

1.

Experience, previous test data
on similar compacted clays

FOUNDATION:

Alluvium 1 . 0E-06
Experience, previous test data

_on similar compacted clays

Glacio-lacustrine / Till 1 .0E—07 Experience, judgement

Permeable Residual Clay 1 .0E—05 i1dgeInent,vibrating-tip I 7 U
J1:-iezometers Mg,

Residual Clay 1 .0E-07 Experience, judgement

Shale

REPAIR FEATURES.’

Lime Treated Ash

.,.-_ .

l .0E—07

1 .0E—03

Experience, judgement

i
1
Experience, judgement

Light Weight Fill 1 .0E—03 Experience, judgement
I

Geomembrane Wall 1.0E-12 GUNDLE
-1 1-

Inclined Drains

1-

1 . 0E-03 Experience, judgement
1

Soil-Bentonite Wall 1 . 0E-06 Experience, judgement

Drain Wall 1 .0E-03 Experience, judgement

Cement-Bentonite Wall 1 .0E-06 Experience, judgement

D-1.XLS Woodward-Clyde Consultants 8/29/95



SUMMARY OF KEY UNIT PRICES USED IN COST ESTIMATES

Description Unit Price ($) _ Unit _ _ Source
1. HDPE wall “GundWall” in 10. 50

cement-bentonite slurry wall
Ftz Slurry Walls, Inc.

_ 301/934-1846
2. Cement-bentonite slurry wall 4.25 Ftz Slurry Walls, Inc.

301/934-1846
3. Inclined wells 40.00 L.F. Warren-George Drilling

201/433-9797
I _ .

4. Lime fly ash injection of bottom 3.50
ash

of treated soil Woodbine-GKN/Hayward-Baker

5. Excavate soil in slide area and 5.00
recompact _ _

<1-y . Illinois Power

6. Excavate soil and stockpile 2.50 CRY . Judgment
7. Drain rock or shot rock 15.00 c.y . Rogers Ready Mix

_ 618/282-3844
8. Seed and mulch 0.50 S-Cy

--1

. Means Guide, 1994 I
9. Strip topsoil I 0.90 c.y . Means Guide, 1994 _
10. Lime stabilized fly ash

(lightweight fill) _ 1
5.00 fly . Judgment

1 1. Soil-bentonite slurry wall 4.00 s.f. Geo-Con
817/383-1400

12. Drain wall 9.00 sf Geo-Con
_ 817/383-1400

13. 8 by 10 Box culvert 600.00 I L.F. Means Guide, 1994
14. Vertical wells, pumps, warning 15,000.00 each Layne-Western

s stem 314/343-3700

BERRY\5E08560.TB5 TABLE 5



SUMMARY OF PRIMARY REPAIR OPTIONS

Desi n Intent/Ke Elements
Estimated

Option Cost
(millions

Deep Failure Areas

Lower groundwater elevation
below downstream slope with
drains/pumps.

Parallel Wall $4.3 e Upstream cutoff wall
e Upstream drain wall
0 Downstream drain wall
0 Pumps within drain walls

Shallow Failure Areas Advantages Disadvantages

Drain bottom ash by cutojfwall and
pumps to mitigate shallowfailure
and liquefaction.

0 Upstream cutoff wall
0 Pumps in bottom ash

Lowest cost 0 Continuous pumping
Maintain dike
alignment
Maintain dike shape

(active system)

Build new dike downstream of
failure area and without bottom
ash fizz.

Translated Dike $6.1 0 New clay dike
(W/0 additional 0 Drain wall below new dike

R.O.W.)

Cutojfflow through bottom ash with
cutoffwall. Mitigate liquefaction by
lime/fly ash injection to strengthen
bottom ash.

0 Cutoff wall
0 Lime/fly ash inject bottom ash
0 French drain

Passive system (no
pumping)

High cost I
May need additional
R.O.W.

M 1 '
I Lower groundwater level below

downstream slope with very
impervious wall. Use
lightweightfill and toe berm to
supplement drainage.

0 Centerline HDPE wall
HDPE Wall $5.7 0 Inclined wells

0 Lightweight (fly ash) fill
I I Rock toe berm

TLC\1LPOWER\TABLE.6\August 1995 TABLE 6

Cutojfflow through bottom ash with
cutoffwall. Mitigate liquefaction by
lime/fly ash injection to strengthen
bottom ash.

0 Centerline cutofl? wall
0 Lime/fly ash inject bottom ash
v French drain

Passive system (no
pimping)
Maintain dike
alignment and shape

Cost
Complicated
construction
Environmental
concerns with fly ash
fill
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50/2 Number of blows (50) used to drive the Standard Penetration Sampler
L _ a certain number of inches
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Notes:
1. This drawing shows generalized subsurface

conditions. See original boring logs for details.
2. Llnes lndlcatlng strata between exploratory

locations are inferred. Strata shown are known
only at exploratory locatlon — not between.
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APPENDIX A
FIELD INVESTIGATION

___ i |-

APPENDIX A-1 - PHOTOGRAPHS

Woodward-Clyde personnel used photographs to document the site conditions in March and
April 1995. The content of the photographs include test pits and the area surrounding the
failure scalp. Each photograph contains a description concerning the content of the
photograph. The photographs are presented in this appendix as Figures A-1-1 through
A-1-10.

t1c\ilpower\5E08S60.APA A-1 June 23, 1995
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PHOTOGRAPHS
Illinois Power Co. - Baldwin Power Station

Ash Pond ~ South Dike
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PHOTOGRAPHS
Illinois Power Go. - Baldwin Power Station

Ash Pond - South Dike
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Test Pit TP—4: East face. Note zone of fly ash/bottom ash, gravel and clay.
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face in pervious zone when trench opened. (2ii.'.~ Maren Q5)
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PHOTOGRAPHS
Illinois Power Co. - Baldwin Power Station

Ash Pond - South Dike
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I Seepoge from the pervious fly ash/bottom aeh, gravel and clay zane I
Into the north end of Test Pit 11=>-5 shortly after excavation. {za |

4/7/95 - March 1995). Raakplck needed to excavate this zone due to A'1"7
i cementotion (lime treatment?) |
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PHOTOGRAPHB
lllinoie Power Go. - Baldwin Power Station

Ash Pond - South Dike
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‘ Test Pit TP-6: Looking Northeast. Note zohe of fly osh/bottom
4/7/95 osh, grovel and clay. North end of this zone is lime

treated ond hord. No seepage visible. (22 Mar 95)
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PHOTOGRAPHS
lllinois Power Co. - Baldwin Power Station

Ash Pond - South Dike
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Test Pit TP-8: East face. Flags trace scarp to bottom.
4./7/95 1 Scarp zone consists of very soft clay zone 1 to A-1-10

2 in. wide. Sail on either side is very stiff clay.
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APPENDIX A-2 - TEST PITS

A total of 8 test pits were excavated between March 20, 1995 and March 22, 1995 using a
track-mounted Caterpillar backhoe equipped with a 48-inch wide, 2.5 cubic yard bucket.
The test pits were positioned to intercept the potential failure surfaces, both within and
outside of the observable failure areas. Detailed logs of the test pits are included in Figures
A-2-1 through A-2-3.

tlc\i1power\5E08560.APA A-2 hme 9, 1995
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tr 10:30 TRICKLE ZONE SOFT LOW T"-— _'——0—
STILL FLOWING PLASTIC CLAY
<a.1 gpm (SCARP INFILL)

TEST PIT 3 EAST FACE
(EXCAVATED MARCH 21, 1995)

LEGEND

(Z1 5 TI?! 15 2Q 25 3® 35
L_ _I _ I_ _I . L_ rel“ I I

E SOIL SAMPLE

-0-X

-0- _

_;_

BROWN LOW “I
PLASTIC. SILTY CLAY

2-T' ‘E’
115! n rt an h. rt .h \ R“ --.. ___‘

__ ; It rt rt rt - .___“

5 ' 1'5 oh.."..“..“ "I “ \ GRAVELLY CLAY *-~J“- -...
I

4.o POCKET PENETROMETER
DIRECT READING

MIDHEIGHT S-CARP we WIDE) (UNCONFINED COMPRESSIVE
(“\\\ STRENGTH, TSF)*--. ,____ GRADE 2' EAST or

I 1.5 GRAvE|_- ~.. ___ // TRENCH. (CUT SMOOTH
A I ' ““- AT TRENCH BY BACKHOE)

-'-,--T-__.‘
_,_

MORE CANNOT TRACE ~ 1.7 T"
SCARP DEEPER VERY STIFF BROWNBROWN—GRAY GRAVE‘-LY THEN sat SILTY CLAY

tow PLASTIC ~ Z2-TFLY ASH WITH CLAY o euu< SPL AT SOUTH Q 5
_ GRAVEL. CLAY. AND FROM BACKHOE BUCKET- - =2}WET GRAVEI-I-Y TOP 2 - 1.75 EXCAVA rmo nus AREA(FREE WATER PRESENT)

(

_ _ __ . 2.2 SCALE FEET

T0 Cl-AYEY SILT ASH POND. SOUTH DIKE 5E@856@
5 ILLINOIS POWER COMPANY PROJECT NO.

GRAY— VERY SILTY CLAY BALDWIN POWER STATION

Woodward-Clyde 9
Consultants

4 Engineering 8: sciences applied to the earth dc its environment

EXCAVATED MARCH 2o 1995 DR“ B“=°°' 4/25/95 F'°' "‘°
CHKD. ewe. M; - ‘_* ’ torot» r-4



edted:09/06/95O3:55p.m.0WCC-ST.LOUS

Last

F:\5EO8560\TASK24-0\TESTPlT5.DWG
F'e

REFERENCE ELEVATION 80.8

DEPTH(rt)

HORIZONTAL DISTANCE (ft)

(Z1 5 113 15 20 25 3121 35
I I _ I. _I_._ _....__I __l__ I—

Q t=FLY ASH w/ SCARP BROWN ow
CRACK MIDHEIGHT I-CLAY GRAVE‘ PLASTIC CLAY

BROWN-CLAY WITH GRAVEL,
OCCASIONAL B K S\ LAC A H, AND

' 1.5 SILTY CLAY5 __ to 0 5 h___‘ __r,.- CRACK

- 1.5 rt rt /\ I-9as A A AA stttstrt"
I SILTY CLAY

4

FREE WATER 9 -2.5 E
1(2) — WEST SIDE TRENCH

3 gpm INITIAL ;

It-FLY ASH WITH CLAY,

15 _ §§f,§S[g'§§t,g§,i§_‘E,,gTP“RE AS“ TEST PIT 5 EAST FACE(EXCAVATED MARCH 2a. 1995)

HORIZONTAL DISTANCE (ft)

D 5 1IZI 15 2D 25

AFTER 1 HR) STIFF BROWN soFT zoNE 2-3' BACKHOE BUCKET
I SILTY CLAY WIDE (SCARP) E><CA\/ATING T1-I18 AREA

LEGEND

REFERENCE ELEVATION 84.5 I —i - ' — I - ' ~ ————' gt SOIL 5AMp|_E

DEPTH(ft)

4.D POCKET PEN ETROMETER
APPEARS POORLY COMPACTED DIRECT READING
[EiLDCKY, PULLED OUT BY BUCKET)

(Z)

STIFF BROWN
TYI SIL CLAY 4.3

5 - .2-5 uN--1.5 ‘DEMENTED lttEN'l'ED-i
VERY STIFF , . - I

I BROWN tow _ "“
(APPEARS - 2-5

(UNCONFINED COMPRESSIVE
STRENGTH, TSF)

0 5

Pttsnc cw 2-5 :5;
_| cottmtctso) VERY SHFF SCALE FEET

115 Low PLASTIC ILLINOIS POWER COMPANY PROJECT NO.
(1) FLY ASH 6% GRAVEL 35% SILTY CLAY BALDWIN POWER STATION 5538566

eorrottt ASH 5% (CEMENTED) ASH PONP- SOUTH DIKE
‘2)eF<%i’t<’§‘ti"t§t‘-i”“ee5iR€fi’§t'; ifizweeehttttet W°°dWaTd'C|Yd6 9Consultants

NO FREE WATER VISIBLE 6 Engineering 6: sciences applied to the earth at its environment

(EXCAVATED MARCH 22. 1995) DRN. evtbdl 4/25/95 E19’ NO23% gage _ J TEsT PIT LOGS TP—5, TP-6



edted:O9/O6/95@3:58p.m.@WCC—ST.LOUS
910

Lost

F:\5EO8560\TASK24-O\TESTP'|7.DWG
OQ

F'e

REFERENCE ELEVATION 85.6

(ft)

DEPTH

DEPTH(rt)

HORIZONTAL DISTANCE (ft)

0 5 19 15 20 25 3(2) 35
1 _ __| i 1 A l__ _ I _. I- .1

|"

STIFF TO
VERY STIFF
BROWN LOW

CEMENTED . 3_ CEMENTED

PLASTIC 51LTY CLAY (2) FLY ASH 50%, CLAY 20%, GRAVEL 25%
(1)'1,75 (1) BOTTOM ASH 5%. DAMP

_ HIGHLY * I SLIGHTLY_|

5 f\J_£\ /\ .-"'\_.;"~._¢"3,_.££ I»E1-H-E1~r~.--I-n.- TAAE /\/\r'~./'\_
I - A 15- .1.5 BULK SPL. WEST FACE_____ VERY STIFF MOTLLED

- 1* 2.25- GRAY BROWN LOW PLASTIC E
=-I ____ 31L'|"Y CLAY - 3.0 MORE SILTY,

WITH MORE GRAYNO SEEPAGE. TEST PIT DRY ‘C
=|=HARD TO DIG WITH ROCK PICK;
VERY HARD TO 010 WITH CAT 325

, WITH 4’ BUCKET, (NO TEETH).
__ (1) FLY ASH 50%. GRAVEL 49%. CLAY 5%,

BOTTOM ASH 5%, DAMP.

j
-I it! l —' 1-I |

TEST PIT 7 EAST FACE
(EXCAVATED MARCH 22, 1995)

HORIZONTAL DISTANCE (ft)

(3 5 IO 15 29 25

REFERENCE ELEVATION 50.7 ' — L— ' - ' ' ' E1 SOIL 3/\MPLE

LEGEND

4.9 POCKET PENETROMETER
FIRM BROWN LOW PLASTIC DIRECT READING
CLAY (APPEARS POORLY COMPACTED) (UNCONFINED COMPRESSIVE

| "*5-5 _'_—I-|-zw *"

@.75~

SCARP VERY '25
SOFT CLAY IN ~

_.__;_
_|_

1.9

VERY STIFF
GRAY BROWN
LOW PLASTI
CLAY

*5 —— L SURFACE CRACK STRENGTH» TSF)

0 5

2 WIDE ZONE
WATER SEEPAGE (TRACE)
WHEN TRENCH OPEN.
FREE WATER IN CRACK.

TEST PIT 8 EAST FACE

SCALE FEET

ILLINOIS POWER COMPANY PROJECT NO.
BALDWIN POWER STATION
ASH POND, SOUTH DIKE 559856“

Woodward-Clyde 9
Consultants

22, DRN‘ BY:bd| 4/zglpeggnq 8: sc|ences OPP|ied to the earth dz its environment FIG. NU

IE‘-II"~ BY‘ gm: TEST PIT LOGS TP—7, TP-8 _ __
c’HKD' BY“ 1 '—<.c-A-‘"5 



APPENDIX A-3 - BORINGS

Seven of the 15 borings (B-1, B-5, B-6, B-7, B-8, B-9, and B-15) were made with a Dietrich
120 drill rig, owned and operated by Midwest Engineering Services, Inc. of Champagne.
Two borings (B-101 and B-102) and five piezometers (P-2A, P-3A, P-4, P-5A, and P-7)
were made with a CME-750 all terrain drill rig, owned and operated by Roberts
Environmental Drilling, Inc. of Millstadt, Illinois. All of the other explorations and
instrumentation installations were made by a CME-750 all terrain drill rig, owned and
operated by Layne-Western Company, Inc. of St. Louis. Layne-Western had two drill rigs
on site for a period of two days, but they removed one rig to take it to another site. The
drill rigs were under subcontract to WCC.

The borings were advanced through the soil using either 4-in. O.D. continuous flight auger
(CFA), 4.25-in. I.D. hollow stem auger (I-ISA), 6.25-in. I.D. HSA, or rotary wash with a
5-in diameter tri-cone bit. The depths of the borings ranged from approximately 10 to 80
feet. Surveyed locations (station, offset, and elevation) for the borings of the first phase
were provided to WCC by Illinois Power. The locations for the second phase borings was
estimated based upon the survey information that was provided.

Samples of subsurface materials were obtained at about 5-ft intervals using three types of
samplers: 1) a hydraulically pushed, 2-in. I.D., thick-walled liner-tube sampler (modified
California sampler); 2) a 2-in. O.D. split-spoon sampler driven by a l40—lb. hammer in
conjunction with a Standard Penetration Test (ASTM D-1586) , and 3) hydraulically pushed
3-in. diameter thin-walled Shelby tubes. Some shelby tubes were obtained using a fixed
piston sampler.

The borings were logged in the field based upon recovered samples, cuttings, and drilling
characteristics. Boring logs were subsequently modified as appropriate based on laboratory
test results. Detailed boring logs are included as Figures A-3-1 through A-3-23 of this
appendix.

t1c\ilpower\5E08560.APA A-3 June 9, 1995



PLASTIC

HIGH

SURFACE

GRAUEL

SAND

CLAYS
D
Z
<11

PLASTICSILTS
Z
O
._|

SILTSANDCLAYS

ROCKS

MATERIALS

Graphic

_'-.-=-
—'1'—__

USC
_D.¢§r:rip_tiQn_ Class

GRAVEL with little
or no fines GP or GW

Silty GRAVEL GM

Clayey GRAVEL GC

I 

' 

SAND with little
or no fines SP or SW

Silty SAND SM

Clayey SAND SC

[Ill
%

J

-._.

S@

Inorganic low
plastic SILT ML

Inorganic low
plastic CLAY CL

.a
Sflty c1,

IEZE Sandy (“J

L [ID
$1

Gravelly CL

Organic low plastic
SILT or CLAY OL

l[ll
%
E

Inorganic high
plastic SILT MH

Inorganic high
plastic CLAY CH

Organic high plastic
SILT or CLAY OH

I 1l -Ii‘-——'_'= | Peat and other
highly organic soils PT

E?:3

LIMESTONE

SHALE

SANDSTONE

SILTSI‘ONE

I I‘ 'I-I-
I II II I‘

I 5 I I
I I I. I

I II I-l
I I I I

I I‘ I -I
-I I I _

Topsoil or
pavement

FILL

6%

KEY TO BORING LOGS

ERMS DESCRIBINGCQN 

Coarse grained soils (major portion retained on No. 200 sieve): Includes
gravels and sands. Condition is rated according to the Standard
Penetration Resistance, as shown below.

_Descripfive Terml I Bl9W$_p¢r Egg _

Very loose
Loose
Medium dense
Dense
Very dense

0 - 5
5 - 10
10 - 30
30 - 50
Greater than S0

Fine grained soils (major portion passing No. 200 sieve): Includes clays and
silts. Consistency is rated according to shearing strength, as indicated by
penetrometer readings or by unconfined compression tests.

PP¢sf

1“V¢sf
NMC,%

LL
PI

Qu, ksf
RQD = 80%

¥
2!

xooxwrd

15
50/2

Woodward-Clyde Consultants

Descriptive
_"Le_nn_

Very soft
Soft
Firm
Stiff
Very stiff
Hard

less than 0.25
0.25 - 050
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00

Unconfined Com ressive
Strength, tonsZgg,ft Band Test

Extrudes between fingers
Molded by slight pressure
Molded by strong pressure
Indented by thumb
Indented by thumbnail

4.00 and higher Difficult to indent

LEGEND AND NOMENCLATURE _ _

Standard Penetration Sample

Liner-tube sample, obtained by penetration of thick wall sampler
containing 2 in. diameter liner-tubes (California sampler).
Undisturbed sample, obtained by penetration of minimal 3 in. diameter,
thin wall tube or, where indicated, fixed-piston sampling head.

NX core.

Unconfined compressive strength in tsf estimated with pocket
penetrometer.
Undrained shear strength in tsf estimated with torvane.
Natural Moisture Content, %
Liquid Limit
Plasticity Index
Unconfined Compressive Strength (Laboratory), ksf
Percentage (80) of Rock Quality Designation

Depth Groundwater enters at time of drilling.

Groundwater Level at some specified time after drilling.

SAMPLING RESISTAN(I*,

Sample pushed by hydraulic rig action.
Numbers indicate blows per 6 in. of sampler penetration when driven
by a 140 lb hammer falling freely 30 in. The Standard Penetration
Resistance is the number of blows for the last 12 in. of penetration of
the Standard Penetration sampler, e.g. 15.
Standard Penetration Resistance
Number of blows (S0) used to drive the Standard Penetration Sampler
a certain number of inches (2).

ABBREVIATIONS USED UNDER "EIELD NOTES" I

HSA = Hollow Stern Auger
CFA = Continuous Flight Auger
ATD = At Time of Drilling

= After Drilling
DWL = Drill Water Loss
DWR = Drill Water Return



Figure No. A-3-1

LOG of BORING N0. B-O1 Sheet 1 °f 4
DATE 3/30/95 SURFACE ELEVATION, FT lfllafi .. DATUM _TBM=100 STA./OFFSET_ -3+01l0

eea

— _ FIELD
DESCRIPTION :.' o.In

i

NOTES

RE

0 I urm. amp,reis -rnwn, ow p astrc, I ' urtngavance using
_ Silty CLAY (CL)(Fill) 4-ll’-=1 inch I.D. HSA

1989 Dike Addition
(SPT used automatic
hammer)

5% P 100 1": 1.8

" 94.1
' ' 'Véiy'st'iff,' watts 'ri1Eiisi,' i-eililishihi-Eris?-nl ' I ' ' T .5

medium plastic, Silty CLAY (CH)(Fill)

1"“ P 100 1.3 aaer 40

.-“Ii

15% P s3 15- . 1.2

1. .

81.6
1"" P s3 '1tratat;1ev 'p1a'att'e,'s1rt5/'c1;xv(cr;3(Ei115" 1. ta Sample appeared to be

slough

,_.

‘._.

—_

Completion Depth: ' 80-2 Ft- Water Depth:M ft., After ___ hrs.
Project No.: __ 55393560 L M ft., After ____ihrs.
Project Name; IIIIIIOIS POWCT/Bflldwifl POVIICT Station _ _ __i_____ ft" After ___i_i__ h1'S_

Drilling Contractor: Midwest E11g- $¢l'VI¢e I I Logged by: K- Berri’ _

“"4"” W°°"'“"” “BEE” Woodward-Clyde Consultants 9



Figure No. I—3- 1

LOG of BORING No. B-01 She“ 2 °I 4
DATE it/30/ii SURFACE ELEVATION,F DATLlM STA./OFFSET._ -3+01/0

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE RECOVERY,%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC% Qu,KSF

- __ FIELD
DESCRIPTION j E

" NOTES
| .

25 I-Ii IEIIIIIE1 '-- I3 Loose, wet, black, bottom ash (SP)(Fill) 25:2‘

Wt!'|IIt"!‘\Hi.‘L‘_ 5
-—-

|--r

Ltd I:

t\->l\Jr—~

—-1oo

67.6
Firm, damp to moist, mottled 34.0 7 .
reddish-brown/light brownish-gray, low Dnner reported 3 Change

2 56 plastic, Silty CLAY (CL)(1:i11) 19 in material at 34.0 feet
5 I

‘ ~E-'~i-1:sxx\a  \\

35—¢-"

Original Dike
6 I

4“ ' P 33 25 Sample appeared to be
mostly slough

45 P 56 0.9 23 44 27

--r

Completion Depth; 80-2 FL Water Depth:M ft., AfterMhl'S.

Project No.: 5E'II355‘II l_ ft., After ___i hrs.
Pfgject Name; Power/Baldwin P_0WBl' Station g ’ Afigf _____i_ h1'5_

Drilling Contractor: Midwfisl II-"Er Service . Logged by: _ K- Be"?

‘W95 “’°°"'“°“’ 585°° Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% TRATU LIDEPTSYMBOL PP,SF TV,SF NM%

M H

T T C.DESCRIPTION j E

i \ 

arr

5“ lI'II1, IIIOISII, 1'6 I IS -TOWII, OW p 3S[1C, ' ‘

3 silty CLAY (CL)
3

46
E 0 ' Soft, moist to wet, light brown, Silty 55 26'

CLAY (CL) I

4.

1

I'M I‘:
U-7 I-- @@ so

_ 5
.15

' 36.6
4 100 Stiff to hard, moist, light gray, highly ' 55.0 _,;.-‘, 25
8 weathered SHALE

I10MT
-IL“ -.

-‘__r
"T

—I  ..

:

IllllllWillllIEl

'--II: 14 100 Grades some purple, highly weathered ;—__E
shale 15.?

24 '_

IE'PII’lI*II*IIllII

IQ |—~

-1

-
1.

-
1

—.

_
ii

Completion Depth: 30-2 FI-
Project No.: - 5EiI355‘II -_

KSF
in

Qu

Water Depth: _._; ft., After

Figure No A-3-‘I

LOG of BORING No B-01 Sheet 3 of 4
DATEM SURFACE ELEVATION,l DATL"M STA./OFFSET -3+01/0

FIELD

NOTES

Approximate top of natura
ground
Peoria Loess

Equality/Glasford
Formation
Driller reported stiff
material with trace gravel
63.5-64.5 feet

SHALE
Spoon Formation

“*““'“"-‘* Woodward-Clyde Consultants 9

ft., After i___

Project Name; Illinois Power/Baldwin Poyver Station __i fL, After
Contractor: Eng. _SeI'ViCe _ by: K. Berry _



DEPTH,ft.

75

SAMPLES

NG

SSTANCE
SAMPL RE

‘W
;RECOVERY.%

Figure No. A-3-1

LOG of BORING No B-O1 She“ 4 °f 4
DATEM SURFACE ELEVATION, . DATUII/I STA./OFFSET ._-3+01/0

STRATUM ELIDEPTH

DESCRIPTION

ig trown, ig ywea ere '
15

_, 21"'\"'IiH.'\"'I\..

.J

_F"

.1?-1 I

..,—, —:.=!

SYMBOL

11-‘
1

"llill
E?

-|____ --
--

ll

J

3“ T41 nun. .r ‘-\[.]1vIESTONE

I

s5»

50--

95—~

_I

80.2

21

g I (-'——BD:D" D _-

_ Bottom of boring at 80.2 feet 21-4

TSF
Q

PP TV,TSF NMC,%

_I__| Q.

I

KSF
K

Ou

FIELD

NOTES

Completion Depth; _ 80-2 FL Water Depth:M ft., After ___i hl'S.

Project No.: I 51503560 I i_ ff-. Aflef ___-_ hIS-
Project Name; ]]Iinois Power!BaIdwii1 Power Station ___ ft_ , After ______ hrs,

Drilling Contractor: I I _ Midwest Enge 5Iel‘VI¢B I I Logged by: K» B9"?
6/13/95 WCCXILPW 58560 Woodward-Clyde Consultants 9



DATE SURFACE ELEVATION,Hi DATUM 

DEPTH,ft. SAMPLES

I]

SE
B

1"? p 100 Becomes stiff

—!-

ISTE P 94 Becomes mottled reddish-brown/light
brownish-gray

__|’

2“ P as

5

_|.

5

AP

SAMPLNGRESSTANCE

P94

RECOVERY,%

Figure No. A-3-2

LOG of BORING No. B-02 She“ 1 °I 4
STA./OFFSET 1+21/2 RT

TRATUM /DEPTH
SYMBOL PP,TSF TV,TSF NM96 QuKSF

_ FIELDDESCRIPTION at _C. LL
NOTESS EL

erysti, moist, re is-rown, ow ; tiringa vance using
plastic, Silty CLAY (CL)(Fill)

“E‘éE.EI.i-i=aaa'iii'g‘ii'|:ItI-.-.t'-..'t'tI-.:~T """""""""""

\\\s

6-1/4 inch I.D. HSA
(SPT used automatic
hammer)

I 1989 Dike Addition

20 (sample may be disturbed)

26

0.9 22;44 25

34
76.9

Very loose, wet, black, bottom ash
(SP)(Fill)

21.0 i:§i1iii* Switched to mud rotary
;E-?'i;E.E" ' with 4 inch tricone bit

(modified to 5 inches)

Completion Depth: 79-7 Ft» Water Depth: .___ ft., After _______ hrs.
Project No.: 51308560 _i ft., After _____ hrs
P1-Qjec|;Name; Illinois Power/Baldwin Power Station i ft" After ___ hrs

Drilling Contractor: - II L3l’l1°'W°5I°!'11 Logged by: .K- Berry
6/13/95 WCCXILPW 58560 Woodward-Clyde Consultants 9



Figure No.A-3-2

LOG of BORING No. B-02 S“°°‘ 2 °f 4
DATE_ SURFACE ELEVATION,F DATUM _ STA./OFFSET 1+21/2 RT

DEPTHft. SAMPLES SAMPLNGRESSTANCE RECOVERY,%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,KSF

~ — FIELD
DESCRIPTION j E

T NOTES

25- ‘ -V : elyoose, wet, a ac , ottom I s slmlartu EH11
2 ash (SP)(Fill)
2

68.1

30 3 56 -sort, moist, gray, low plastic S‘l]§T'and' '" 2'9".'s"" 23ii?E 2 CLAY (CI-')(Fin) Appears to be a transition
zone
Original dike

T 65.4.
' " 'Fi'rhi't'd sii'f'f,' hiEfi§i,'bibi=}1i7lH6ftiéd'5io{1lFli' ‘ 32.5 ;

and brownish-gray, low plastic CLAY
(CL)(Fill)

4 56 23
I 3

. 6 I

Advallced augers to 35 fee
"due to sloughing problem
Ewlien trying to sample at

I =4U feet

' P 96 _ 0.8 32 49 30
4“ Becomes very stiff, reddish-brown Began using fixed piston

sampler
-._

-1

lm P 100 1.6 18 38 20
45 Becomes very stiff to hard

|-

_,.

Completion Depth: . _ _ 79-7_ F5 ._ - Water Depth: .___ ft., After __i hrs.
Project No.: 5F-‘ll3.5!5l3 _____ ft., After _____ hrs.
Pfgject Name; Po}verlBaldwin POWEI‘ Station _ i ft" After __i__ ht-S_

Drilling Contractor: . Laime-Western- - Logged by: K- Berry .
‘W95 “’°°"'“"” 5856° Woodward-Clyde Consultants 9



DEPTHft. SAMPLES SAMPLNGRESSTANCE
COVERY,%

h j

i

tnc
llllll

:RE

--r

I-1!

on--- —

65% P 100
__ Hard, moist, light gray, high plastic

CLAY (CH); with little sand
1

-1»

-r—r

*--I5 25
18

U1 U1

_I

"U l-- OCD

Figure No. A—3—2

LOG of BORING No. B-O2 She“ 3 “f 4
DATE ii’,/Iii/2L SURFACE ELEVATION,Fri DATUM STA./OFFSET 1+_Z1!2 RT

DESCRIPTION

~‘l"" : erystl ,ml;llet. re is -rewn,
low plastic CLAY (CL) (Fill)

Small wood fragments, grass and roots
_ ery stiff, lneiet, ntettliiil reddish-Ij-rfiivn
_ and light gray, low plastic, silty CLAY

STRATUM ELIDEPTHSYMBOL

32.
65.

28.4
' 15 83 Light hrnwn to gray, highly weathered I

SHALE; with some silt and sand
5173.5 5.-

I‘

¢_

it

_

E-71":-.l_ I

3

PP,TSF

V JP’Le

TV,TSF NMC,%

i .- I

22

E

0.7 2134 16

0.9 13 35 20

0.8 25 34 15

KSF
\-

Ou

FIELD

NOTES

ormg a pro ems wl
the clay "squeezing" in at
35 feet

Advanced augers to 50 fee

Approximate top of natura
ground
Peoria Loess

Continued having
problems getting steel to
go back down the boring

Excess recovery was
slough
Tube refusal at 65.5 feet
Driller reported hard
drilling to 66.9 feet
Glasford/Equality
Formation

Spoon Formation

Completion Depth: 7937 FL Water Depth: ___ ft., After _____+ hrs.
Project No.: _ SEIIBSGI1 _i ft., After E.hrs.
Project Name; Illinois Power/Baldwin Power Station g ft“ After ___? hrs“

Drilling Contractor: LBJ-'11E*T"r'_lE.-Sitar!) Logged by: K- I3?-'_-!'1'?l'

“"55 """“”"“F"" 5355“ Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,°/o
*1U! --"| -—-

Figure No. A—3—2

LOG of BORING No. B-02 She“ 4 "T 4
DATE 3/30/95 SURFACE ELEVATION,Fri DATUM TBM=100 _ sTA.rnPFsET 1+21/2 RT

DESCRIPTION

lg t rownto gray, lg y
42 weathered SHALE; with some silt and
36 sand

I

-|1_.,_,

STRATUM EL/DEPTHSYMBOL

_

+=_ _
:1-

|'= __|

_|_ |.- _._, —-' .532:1

T
q, in

PPSF TVSF NMC,% Qu,F

T I —-I _-
__|&

KS FIELD

NOTES

13.2 - _-“150/25's0 “i‘;'- SPT b '31}-Q ' Bottom of boring at 79.7 feet ‘FE-*.'}' I H was Ouncmg

35—+

90-:

95-

Inclinometer installed

Completion Depth: 79-7 FF Water Depth: i_ fi., Afteriihrs.
Project No.: -_- 5E0§560 _ , ___ fr" After h1'S_
Project Name; _]1linois_ Pogver/Baldwin Power Station ft" After hrS_

Drilling Contractor: L9-J'T1E'T'fE5i'=1'" Logged by: K» B9113’

""°’°5 “"‘“‘“'““ 5355“ Woodward-Clyde Consultants 9



DATE iii;

TSF TSF

NMC,%
VER ATU DEP MBODESCRIPTION __ __

R
I ' : -

H 5 ' Il In tar, I to mnlet, . . 1amp
reddish-brown, low plastic, Silty CLAY
(CL)(Fill)

.:;P 71 0.9 20

._.,

P
“El P as 1.4 la

Becomes damp|_.
I

4....|

5 —t?"I
El

P 100 1.8 IT

---

|

_-.-.
|_...
|_ |-
| -.
|
|__

1° P100 2.3 13

.-.-.

P96 1.2 13 37

Trace gravel

TPIOO
E

1.0 20 44

15 Becomes brown

i P 5s 0.9 1'.=4o
-_- Becomes gray with fly ash

P100

Becomes brown and gray

HIPBE
_ 77.0
'— — — —- I I . . "g Loose, moist, black, bottom ash (SP)(Fill) 21.0
5 '| |'|'- r

||-.-.-

ii. |

-.4-||

Completion Depth: 30-5 F9 Water Depth: _____.__ ft., After
Project No.: T’ 51503560 3. l ft., After
project Name; Illinois Power/Baldwin Power Station ___ ft" After

: P 100 1.9 1343 25

19

26

25

27

KSF_l_l CL ._
Ou

Figure No A-3-3

LOG of BORING No. B-03 Sheet 1 "T 4
SURFACE ELEVATION, FT_i_ DATLTM STA./OFFSET 1+6'7l3 LT

FIELD

NOTES

nrlngavanee
4-1/4 inch I.D. H
Sltelhy tube samples taken
with fixed piston sampler
1989 Dike Addition

Mixed mud to fill augers

Drilling Contractor: Li1Fl1A'wB5tE!11 Logged by: . K» B911‘!

“"“"“"W°°"'““” 585*” Woodward-Clyde Consultants Q

A-A

ii-i



DATE E.

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM ELIDEPTHSYMBOL PPTSF TV,TSF NMC%

DESCRIPTION _ ‘ -j E

_ I

25- eryoose, wet, t ac , ottomas "'
2 (SP)(Fill) '
2

-RE

\i\ii\

|

J-

I

30.2_ 24

_'-.§-.*~.j*..T~$-Z*lZ‘~\1\'l-Pl\J>—*

uo \0 Firm, moist, gray, low plastic, Silty
- CLAY (CL)(Fill) ' .

I

25‘4 67 Becomes brown and graytn

E oxe-

4“_" I P 17

..__

4 67 Firm to stiff, moist, reddish-brown with
6 trace gray, low plastic, silty CLAY (CL)

&
Completion Depth: . 30-5 Ft-
Project No.: _ _ 51303560 A

Qu,KSF

Figure No A-3-3

LOG of BORING No B-03 Sheet 2 of 4
SURFACE ELEVATIoN, FT 98-.0 DATUM TBM=100 STA./OFFSET 1+6’//ILLT _

FIELD

NOTES

-l

Original dike

Stopped using mud

20, 44 26 Sample in a jar

Approxitnate Top of
Natural Ground
Peoria Loess

Water Depth:E ft., After ___‘ rs
ft., After i_

Project Namg; _]].Illl0iS PowerlBaldwin POWCT Stafiflll _ g f[_, Afief

Drillirlg Contractor: La§’11¢'W°5¢¢I'_11 D D -_- Logged by: K- Be"?

“"3’95 “’°°"'“’“' 5°56° Woodward-Clyde Consultants Q



Figure No. A-3-3

LOG of BORING No. B-03 She" 3 of 4
DATEM SURFACE ELEVATIoN, FT_l-(Ii DATLlM STA./OFFSET_,_.1:|'.67/3 LT

;RECOVERY.%
SAMPLNGRESSTANCE

SAMPLES STRATUM ELIDEPTHDEPTH,ft. NMC,‘yo

KSF

TV,TSFSYMBOL PP,TSF

__ FIELD
DESCRIPTION j o. _

Ou . NOTES

Sn ' H111 IIO SL1“ , IIIOISI, gffly, OW p HSILIC,

silty CLAY (CL)
enrla tress

§\.\_,\\\\\\“43.0
55—1i P O Stiff, wet, light gray, non-plastic, sandy ' 55.0

SILT (ML)
‘I-I

a sample
Equality/Glasford
FormationD5

40.0
5 'S1iff' E6 Yéfy Etifl’, ‘moist, b_ro_wif,Tow_ 5 _.____ U — 58.0

_ plastic, silty CLAY (CL); with trace
gravel

I Driller reported material
change at 58.0 feet

4"" 4100
0/3'5lI BCCOITIOS reddish-brown bouncing after 8

inches
36.0

Pushed a split spoon to get

P "sierra Era; aaa1;to1a'oe1;iiglat """" ' ' ' @211
_ green/light brown/gray, highly weathered

SHALE _

‘Spoon Formation

--_
_-

i—
.1

-

9 inches cobble __Z
o 33

_ 10 I

;_ 12 -_

lerlal
itllfll_._, -

1:-

--I

' _ 1 T-1|n;'::_ 1.., _._‘
___,
--¢=_-__.,. i1 ..._.
___rI- -—--

... -
|-ti --

--

._Willi‘,1’T

£2 83 Becomes purple then orangish-brown :—'_ '

31

70 --

D‘llllll,”Tll'
1

-rt.

i‘

Lillillillllllh
Completion Depth: 30-5 Ft-
Project N0.: t 51303500 _

Water Depth: _____._ ft., AfterMhrs.

M. ft., After ____i hrs.
Project Name; Illlll0lS PowerIBaldwin POW6I' St3fi0l'l __________ f[_, Aflgf __________ h1'5_

Drilling Contractor: . L ,_ _ LaY1_1°"we5t°Yl1__ _ Logged by: K- Ben"!

“"""'“5 “’°°"'“°‘” 5856° Woodward-Clyde Consultants 9



Figure No. A-3-3

LOG of BORING No. B-03 S4444 4 of 4
DATEii SURFACE ELEVATIoN, PT_2E=!1i DATLTM STA./OFFSET 1+6’!/3 LT _

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,%
LL P

Qu,KSF___
"' FIELD

DESCRIPTION _

_ NOTES
R

75- i f ampto moist, green, 1g y wea ere , I
_ SHALE F5 ,

_ 4%
'7?-1...

ill..""ll."h.""ltl.""lll.. -I=~l\JLoJ\OI

fillT
.,__i

-- i1-
cl

“-_- _
:|:.-.“' ..-

-E‘
--

.-IIWZI3”“???-rn.5" 0 llflriller reported hard
Bottom of boring at 80.5 feet 30.5 ' , ;1']3_[fl1'i3_I

-' Installed inclinometer
—+

__|

B5—+

90-

' I

9S—~'

-_

I

Completion Depth: 30-5 t Water Depth: _____;_ ft., After ___ hrs.
Project No.: 55303550 .__i ft., After ___‘ hrs.
prejeet Name; Illinois_ PowerlBaldwin Power Station _ _i___ fr“ After hr-S_

Drilling Contractor: _ _ Lfl.‘l'11'-‘-‘~"l\3"*'!=5*'-T‘-1'11 _ __ Logged by: K- B611’?

“"355 ‘”‘“"""“’ 356° Woodward-Clyde Consultants 9



DEPTH,ft. SALES
MP

U

53

lI 

tttttttlml
—| |

.-_

“'3
;.-_

d

25'

3%J!

SAMPLNGRESSTANCE

P

P

P

P

1

67

83

75

Figure No. A—3—4

LOG Of BORING N0. B-O4 She“ 1 °f 3
DATEM SURFACE ELEVATIoN,Fri DATUM STA./OFFSET_ ,Z+52/11'RT

COVERY,%

DESCRIPTION

RE

lrm to stl “ , moist, re 1S -rown, ow
plastic, Silty CLAY (CL)(Fill)

Becomes gray (mixed with fly ash)

STRATUM ELIDEPTH SYMBOL

 73.9
8 ' Loose, wot, black, bottom ash (SP)(Fill) 201- '2 §1='1i§

o -. |

' o 1 u u -.0
. n Ql .

n ¢o 0
-0 n on
- 1 o

0 0 0 0 I
-o

0
--..-.........-.-.-t.....tt, ..

III III

69.0 '-E-515;?-E
39 Soft, moist to wet, green, medium plastic ‘-25.0 

PP,TSF TV,TSF NMC,%

J j

_| l

I

20

Qu,KSF

FIELD

NOTES

tnrlng a 'ltFElI‘ICB using
'4-1/4 inch I.D. HSA
1989 Dike Addition

17 43 25 1 inch zone of brown high

I

27 50 31

plastic clay in shoe

Sample slid

Placed a plug inside auger

Brown, silty clay in shoe

Completion Depth: Z5-5 FL Water Depth: ______ ft., After __i hrs.

Project No.: _______ _-5E03560 _ -_____- fl-, Aflfif __ilTl'$
project Name; Illinois PowerlBaldwin Power Station _____ ft" After ___ 111-5

Drilling Contractor: t LaY"°'w°‘-‘Wm t Logged by: K- Be"?

E"“"“W°°"'“’W5°5°° Woodward-Clyde Consultants 9



Figure No. A-3-4

LOG of BORING No. B-04 S4444 4 of 4
DATE 4/11/9_5 _ . SURFACE ELEVATION, FT 94-0 _ DATUM TBM_=100 . STA./OFFSET 2+52/11'RT

ft.
LES LNG

STANCE
ERY.% TUM PTH OL SF SF ,% SF-' FIELD

DESCRIPTION _

' NOTESDEPTH, SAMP SAMP RES
COV STRA EL/DE SYMB PP,T TV,T NMC,

LL P
Ou,K

RE

A ‘ 1 ' I rlglna Ie
I 3—+

ml?

—r

30_[Z 2 50 Firm, moist, brown, low plastic, silty 20 42 22
J; 4 CLAY (CL)(Fill)

_/.4 5 ,

35% p 100 Becomes stiff, mottled brown and light 16 42 22 '2_7
Era)’

TI

4° P as - _
Sfiff, moistfljrown, low plastic, silty 4
CLAY (CL)

Approximate top of natura
I ground

51.
4"e‘ee-itsartig ‘l'igl1i'1~'t:-T-:ltiis'1i-'l:.t-'r't.ilIrH:' ses't'taee' ' ' 43. Peoria Loess

roots, oxidation
_i.

I

- 100 23. First 6 inches of SPT -
5 rods fell down boring
7

1

.-_

44.0
50 P loo'Pitta;moist,"itiottieaei-.-atitgE.s1ateterstte*" ll

gray, high plastic CLAY (CH)

Completion Depth: 75-5 FF Water Depth: ‘___ ft., After ______.__ hrs.
Project No.: 51503500 - . - ____.___ ft., After _______hrs.
Project Name: ]].I.illOiS PowerlBaldwin POWCF Station _ A ft" After _________ h[S_

Drilling Contractor: _ _ LfiYl1§:TV"e5¢°l‘11 __ _ . _ Logged by: _ K- Be"?

6""°5“’“"“‘“"'” 536° Woodward-Clyde Consultants Q



LOG of BORING No. B-O4
DATE M-HM SURFACE ELEVATION, PT%M0 DATLlM STA./O

RECOVERY,%
SAMPLNGRESSTANCE

DEPTH

SAMPLES STRATUMDEPTH,ft. NMC% Qu,F
MBOL

PP, TV,TSF

TSF KSI
Ht J A

DESCRIPTION _| cl.

ELI

|_t.
t

I 39.
55*,“ P 100 Firm, moist, orangish-brown, low plastic, 55.

_E silty CLAY (CL); with trace gravel
I4

34.0 _
83 Very stiff to hard, moisf, light brown, I 60. 19

severely weathered CLAY-SHALE; with E .
some gravel %

60-- ' 14
20

I 12 

ttlrtl=4.--'-
__,.M.

__ ::l.—_
Mr

J3
55'25

__22
I418

89 -iii 12033.__.r-

I 7':1:
F: ._-_
IM—:'
t LII I1

"Z M.
— 1.!-

"EM:-—

d_M
._t _

000%
M-

—r —

5%
70' z 22 100 Hard, moist, light gray, highly weathered

E 25

333333

SHALE - _
.9128 "

--u.

333“
.-_

1

7"5—I"3srl .5: 50 18.5 21
_ Bottom of boring at 75.5 feet 75.5

Figure No. A-3-4
Sheet 3 of 3

FFSET 2+52/11‘RT _

FIELD

NOTES

Rods slid into boring

Glasford Formation

Driller reported hard
drilling at 57.0 feet

Spoon Formation

Gray, high plastic clay in
shoe

Appeared to be
decomposing rock

Maroon, high plastic clay
‘in shoe

I

Auger refusal at 75.5 feet

Completion Depth: 75-5 FL Water Depth:M ft., AfterMhrs.
Project No.: SETIBSGIJ M ft., AfterMhrs.
Project Name: 11lil10i$,P°lY°l_'IB31dWil1 P°“'°I' 31333911 _ M ft. , AfterMhrs.

Drilling Contractor: I-aY11¢'W°$t°l‘11 Logged by: K. Berry

“""'““5 """““"'“““’ “*5” Woodward-Clyde Consultants 9



Figure No. A-3-5

LOG of BORING No. B-05 S“°°‘ 1 °f 4
DATE ii‘; SURFACE ELEVATION, FTi1()1-_1_____ DATLTM STA./OFFSET .6.+05/3 LT _

. | '

E

- - _ FIELDDESCRIPTION j .1
— NOTES

RE

D amp,reis -rown, 1ty - ‘ ormgavarice usmg
__ (CL)(Fill) .¢-1f=1inr;l1 I.D. HSA

without a center plug
_ 1989 Dike Addition

5“ P 100' H
1..,

" 93.
_g 'Véij/'§iii‘f,'E15i1ipI'fédElls'li-Bfd\5vH,'high‘‘‘ 1.

plastic, Silty CLAY (CH)

1" P so

15
— P 83 Becomes brown

81.1
2 P 100i Dvery stiff, damp, light gray, Clayey SILT 20.0 3.6 1.2 1'7

(ML) I

__e.

I.,_.

Completion Depth: 31-3 F¢- Water Depth: i-.3§‘l_ ft., After i3___ hrs.
Project No.: 555355" - ._____Z ft., After .__i hrs.
Project Name; _ ]]lillOiS Power/Baldwin POWEP St3fiOIl g ft" After hi-S_

Drilling Contractor: Midwest El1£~Se"'i°°5 Logged by: K. B911‘! _

snags WCCXILPW 58560 Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM EL/DEPTHSYMBOL PP,TSF TV,TSF NMC,%

DESCRIPTION j E

RE
25 H . . _

1:1»
at N Loose, wet, black, bottom ash (SP)(Fill)

|

25.55"

ll

I I

A ¥

3“__ 1 67 22
. 3 '

2 |

1<>'§.\.‘<.\'

67. 1
_5'iC(3'Soft to firm, moist, orangish-brown,

, medium plastic CLAY (CL); with trace
4 83 roots (Fill)
4

OJ U’!A

4

4" P 0 _Firm, moist, orangish-Brown, medium ' P
_'g plastic CLAY (CL)

__|.

.-_-.

45 "
 P 8 Becomes light reddish-brown

I

-.-

‘.-

Completion Depth: 313 Ft-
Project No.: 51503550

KSF
M

Qu

1-A-iii?

Figure No A—3—5

LOG of BORING No. B-05 Sheet 2 of 4
DATE 4/9%? SURFACE ELEVATION, FT 101-1 DATLlM STA./OFFSET 6+05/3 LT _

FIELD

NOTES

Placed a plug 1n augers
before advancmg

Driller reported material
change at 34 0 feet
Original Dike

Approximate top of natura
ground
Peoria Loess

Water Depth: _23L ft., After ATD hrs
ft., After

Project Name; POWBF Station _ _________ , Aftgf

Drilling Contractor: _ Midwest EH3-Eflrfifiifi Logged by: __ _ _ K- B611‘! _

°"3’95w°°x"PW““5“° Woodward-Clyde Consultants 9



Figure No. A-3-5

LOG of BORING No. B-05 Sheet 3 of 4
DATE E. SURFACE ELEVATION, ELL DATLM STA./OFFSET ..6+05/3 LT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE COVERY,% STRATUM EL/DEPTHSYMBOL PPTSF TV.TSF NMC% Qu,i<s|=

— . _ FIELD
DESCRIPTION :I E

I NOTES

so I irm, moist, rownan gray, meium I‘ -
4 plastic CLAY (CL)
6

'& 

_L

Equaliryifllasfurd
' I Formation

I
--up

SSE P 100 Grades trace sand

41.1
Very stiff to stiff, damp, gray and light‘ 611.0 ' '

13 green, highly weathered SHALE i
_ 15

5'1» 1::
OO lI—* 06..

E - Spoon Formation
Ff-E
if

_-L__
i

—_- :-
tn_ "‘I'-=_

,__
tl

--
-—’

—-r
T,."'_'--r-.-

65_| I 5 100 Becomes stiff, light green ff?
_- 3 65.7 feet - 1 inch coal layer "ET"

l4 ll“I1~’iW"Ii_;¢'_-

-r
i_-_
i.

liiliiiiilil
T 6 inches cobble (almost

_ — _._. I auger refusal)
3 100 Becomes light brown 23

EL; Possible4
i 14 U2 inch coal layer —T1~_ slough/disturbance first 6
_r Becomes light gray inches of SPT-|-|-

I

"A
'-JQ

IIII"lI1"II~'Tl"iI-|._

1.

1

1li’iI“E1*iI
Completion Depth; 81-3 Ft» Water Depth:A ft., AflfifihI'S.

Project No.: _ L- 51503560 _- 1 i_ ft-, Aflflf ‘_-111$
Project Name: P0werlBaldwin Power Station - .___ ft., AfterL.hrs
Drilling Contractor: 11/Iidwest Eflarfisflivfi . Logged by: K- BE"!

“"“"'°" “’°°"'“’“’ 5856° Woodward-Clyde Consultants Q



1)ATE 4/5/95

DEPTH,ft. SAMPLES

?5 ig

SI}-—

 

E5-

9a—~

95-

1

SAMPLNGRESSTANCE

35
59

.p|—\L}|I—l

55

-;RECOVERY,%

100

LOG of BORING No. B-05
SURFACE ELEVATION, FT 1111-1 . DATLM STA./OFFSET

Figure No. A-3-5
Sheet 4 of 4

6+05/3 LT

ruin EPTH BOL
PP,TSF TV,TSF

at KSF
NMC,

DESCRIPTION 3' E

STRA ELIDSYM ‘Qu,

3, _ry, igitgray ‘* .'

"toro-
—-

A

1-: 1

-ii=— _-
_-

'Z ii

|:|=_ _-
in
Z _-
—--i-I

FE
123%]
ii?

LJ—-=-

1 -: _
E i

*t_LI198
Bbitoni tifboring at31.3 feet stag‘:

FIELD

NOTES

Completion Depth: 31-3 FL Water Depth: __5?-3_i&.__ ft., After i).__ hrs.
Project No.: 51508560 ——-—fl-, After -__:_- 111$-
Project Name; _Illinois Power/Baldwin Power Station _ i ft“ After €__ hi-S,

Drilling Contractor: _ . L 1\%1i<1ws=-*1 H112-Services- Logged by: _ K-B1-Amt
6/13/95 wcci-t|LPw 58560 ‘QWoodward-Clyde Consultants ‘I



Figure No. A-3-6

LOG of sonmo No. B-06 Sheet 1 of 4
DATE 4/4/95

DEPTH,ft. SAMPLES SAMPLNGRESSTANCE
COVERY,% STRATUM EL/DEPTHSYMBOL

DESCRIPTION

RE

up ii, amp.re ls ~rown, ity - '
_ (CL)(Fill)

 

"IE P 100

_I-l Ul "U --1LII

"I

-.-_

30 P 50 j 81.2
_ Very stiff, dry, gray SILT (ML)(Fill) 20.5

1|.
I

76.7 ,

PP,TSF

U0 ON

TV.TSF

1.2

NMC,%

11' 5.3

is 4

1?

729

SURFACE ELEVATION, FT i1Ii_ DATL'M STA./OFFSET, 19+ 16/7,_RT_

KSF_|_|fl-._
Qu

FIELD

NOTES

Dflflgavance using
4-l/4 inch I.D. HSA
without a center plug
1989 Dike Addition

Sample in a jar

Shelby tube refusal

Black fine gravel (ash) in
cuttings

Completion Depth: 31-5 FL Water Depth: ____ ft., After i___ hrs.

Project No.: - SEIIESEB _____ ft., After ______ hrs

Project Name: _Illi110iS Pflwflrfiiflllfliifiil Powgr Station _ _ . i__._.. ft., After llhrs
Drilling Contractor: Nfidwest E112-581111955 - -A L0gged by: . _ K- Be"?

“"95 w“°“‘“'w “BE” Woodward-Clyde Consultants 9



DEPTHft. SAMPLES SAMPLNG RESSTANCE
COVERY,%

5 j

i

NU1

 1

....RE
3

. 4

DESCRIPTION

ose,wet, n ac , ottomas ' .

Figure No. A-3-6

LOG of BORING No B-06 $114412 44 4
DATE 4/4/95 . SURFACE ELEVATION, ET_1flE DATLlM sTA./o1=1==sET__ 10+ 16/7 BT

STRATUM EL/DEPTH SYMBOL

72.7

‘Lil-'1

ifissg.O0‘--ILH

II—'* CD CD

_I'

".1

T |

4|]
 P 100 Becomes light reddish-brown; with

oxidation

Stiff, damp to moist, gray, Clayey SILT H“
(CL-ML); with oxidation (Fill)

Becomes light brown

5% P ov ‘Moat; gory,‘ tow o‘iootio'oLxY (ct; """ "T

29.0 "

' 66.7

PP,TSF TV,TSF NMC,%

 “

35.0

58.2

CLAY (CH)

"5"P 0

-_i.

|_i

Completion Depth: _ 31-5 F1-

Firm, moist, brown and gray, high plastic I‘ I 43.5

Project No.: _ 51393560 _

|

23

Water Depth:

Project Name; I_llinois Pnwerlflaldygin Power Station

Drilling Contractor: Midwest E118-Services L Loggotl by:
6/14/95 WCCXILPW 535513 Woodward-Clyde Consultants 9

A Ii

_| D-

Qu,KSF

21 1.4

FIELD

NOTES

- p ug was p aoo II1
augers

Driller stated possible
material change at 29.0
feet - Original dike

(sample was possibly
slough)

Approximate top of natura
ground
Peoria Loess
IRopu5liotl 8 inches for
recovery of a sample but
only recovered a little
slough

_____ ft., After __i. hrs.
___.__ ft., After _____hrs.
i___ ft., After ___ hrs.

K. Berry



Figure No. A-3-O

LOG of BORING No. B-06 She“ 3 °‘ 4
DATEA SURFACE ELEVATION, 1=‘T_11l1-'/i DATL1M STA..lCtFFSET 10+16/7 RT

4.?
Q1

‘

DEP SALES

LNGANCE
TH MP

SAMP RESST
50— - .E1’; ' I ecommg ig tgray, wi oxiation

atat1 ii

1,.

_|

-ll

| .

‘.___

ii.

'--I'5
Ct

-I

RECOVERY,%

10 Becomes orangish brown

'55 ' 6 100
E 12

4:1‘ 18

DESCRIPTION ATUM DEPTH
"""--o

STR EL

41.7

SYMBOL

Very stiff to hard lflglit brown and light 60 0
gray high plastic CLAY (CH)

Becomes brown

With some chert

26.7

OWE§c:>

J

PP,TSF TVTSF NMC/
LL P

“cit,SF

22

16

Completion Depth: - 31-5 111- Water Depth:

I I
O

O

K FIELD

NOTES

Equality/Glasford
Formation

Driller reported a hard
etzone at 71.0 fe

Drilling Contractor: _. _1V11¢1We5lE11£-59175995 L _ _ _ Logged by: K- BBYFY

°"3’°5 ””°°"'“’“' 5“56° Woodward-Clyde Consultants 9

ft., After i____ hrs

Project No.: _ 51105560 L ___-_ fl-. After ___-__-
P1-oject Name; Power/BaldwinPOWBT SII3fi0Il _ ______ ft" After ___i_

hrs
hrs



Figure No. A-3-O

LOG of BORING No. B-06 S1144‘ 4 °1 4
DATE  _ SURFACE ELEVATION, FT____l7____ DATLlM STA./OFFSET 10+ 1611 RT

DEPTH,T11.

“WSAMPLES

SAMPLNGESSTANCE

jRECOVERY,%

STRATUM EL/DEPTH
SYMBOL PP,TSF TV,TSF NMC,0/o QU,KSF

— _ FIELDDESCRIPTION 3', o
T NOTES
R

T5 ar, igii rownto ig tgreen, ig y . 5 I
22 weathered SHALE
33 Iii-IM.__-.-

-1'-'-1"‘
-? _

Spoon Formation

1.151..
_ Drillor reported very hard

[_--Ti drilling at 78.5 feet
T?-_'_ --"
I_:_'_\_-_ .1:

.-H-.l I»
;.In.o._""]

1540 20.2 I
_ I Bottom ofboring at BITS foot 31.5" 5

311-" 8 100 Becomes light green and gray

—+

35*

9I}—I

95-‘

T I

._ I

Completion Depth: 31-5 111- Water Depth: i__ ft., After ___ hrs.
Project No.: _ 51103500 ‘_._._ ft., After ___hrs.
Project Name: 111111915 1'1?1""=T#:!'I"111'11!?1'-'I'111 1'°“'°1' 51311911 ii ft., After ___ hrs.
Drilling Contractor: MirlwE.51E11B.Services . Logged by: K- BBITY - -

“"195 w“°“'“"” “BEE” Woodward-Clyde Consultants 9



Figure No. A-3-‘I

LOG of BORING No. B-O7 514°‘ 1 "1 4
DATE . 4/4/95 SURFACE ELEVATION, ET___102-0 DATUM TBM_?=100 STA./OFFSET 14+26/33 RT

ft. ES
PLNG

STANCE

Y,% M TH
BOL

F F % F— _ FIELD
DESCRIPTION :I o

1

\\\§SYM

T NOTES
RE

11 irm to " arnp, rown, ow |:I astio, ormga vance usti , smg
_I Silty CLAY (CL) (Fill) 3-1/4 inch I.D. HSA

without a center plug
.. 1989 Dike Addition

5_ P 100

10—[:§ p 54 Becomes reddish-brown -I5 I-—\ I-—l U3 I_I O0

..I;

__|-

lsfi P 100 I
I

I--r

I

,-

2" P as 21 8.1
Trace fly ash

Black fme gravel
fragrnonts in cuttings

Completion Depth: _ 30-9 F0 Water Depth: ________ ft., After ___.___ hrs.
Project No.: . g 513113530 . L _____ ft., After ______ hrs.
project Name; Illinois Powarlflalriwin Power Station _____ ft“ After _____ h;S_

Drilling Contractor: _ M1¢1“’¢$1 F-"E-3?-l'i'i¢E5.. _ _ Logged by: _ K- BBITY .

°"""°5 w°°"‘“"”““5““ Woodward-Clyde Consultants 9



Figure No. A-3-1

LOG of BORING No. B-07 51°44 2 "1 4
DATEM SURFACE ELEVATION, ETiLt1__ DATL1M STA./OFFSET 14+26/33 RT

 $44404

DESCRIPTION j E

.RE L.25 P - : rownan rats - rown, try I
- 6 CLAY (CL) (Fill)
I 7

—I

3 

_:a..|

P 83
Becoming moist

3511' o.s as
Becomes gray with oxidation

5'.
..IEI

411% P as

E _ ‘ _ 59.5
Stiff, moist, gray, inodium plastis CLAY 42.5 P?

-1 (CL); trace gravel

so

Completion Depth: 30-9 F0 Water Depth:

Project No.: 51103560
Project Name; _Illinois Poworfflaltlwin Power Station _
Drilling Contractor: _ 11111111451 Eng-Services Loggstl by: .

KSF
5

Ou

1'? 7.3

22 4.4

iii

-M-ii-

FIELD

NOTES

I rigina I I I:

Top of natural ground
Peoria Loess

Driller reported softer
drilling

ft., After ______ hrs.
ft., After _____ hrs.

ft., After _______ hrs.
K. Berry _

6"“’9“"°°“'“'”" 5°56° Woodward-Clyde Consultants Q



Figure No. A-3-1

LOG of BORING No B-07 S1444‘ 3 °1 4
DATE ifii SURFACE ELEVATION,F DATL'M STA./OFFSET, 143-26/33 RT__

ft.
LES

PLNGSTANCE
ERY,% TUM PTH OL SF SF °/o SF— _ FIELDDESCRIPTION j o.

==~Q‘;5-;I=:zEcSOv

T NOTES

irm, m rownis i-gray, ig ii astio I ' '
CLAY ( ' with trace organics and
gravel

_ Sand in shoe

_i. Driller reported a cobble a
* 47- 54 feet

Very stilt‘, moist reddish-brown. low 55. Sample appeared to be
P1a511°- 51113’ CLAY (C1-4) _ mostly slough? - steel at

correct depth

A Sample was slough

"T
I

_ Drillar reports soft drilling
37.0

6 97 ' Stiff, moist, light reddish-brown, high 65.1] 22
5 plasti
6

'c CLAY (CH) ‘
Equality/Glasford

_ Formation

-_ I

-I-IL

I

79 P 8 Sample in a jar (sample
from shoe)

--

-—

_i.

Completion Depth: _ 30-9 111- Water Depth: i.___ ft., After ______ hrs.
Project No.: 51511351111 j_ ft., After _i__. hrs.
Pfgject Name; __llIIl‘l0iS Power/Baldwin POWBT SLBIIIOII ii ft" After hl-S_

Drilling Contractor: Nlidwest Ens-Saoiafls Logged by: K- Berri
°"3’°““'“°“'““” Em“ Woodward-Clyde Consultants Q



Figure No. A-3-7

LOG of BORING No. B-07 She“ 4 °1 4
DATE 4/4/95 SURFACE ELEVATION, PT_1&1-iii DATUM TERM STA./OFFSET 14+26/33 RT

DEPTHft. SAMPLES SAMPLNG RESSTANCE RECOVERY.%
STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC.% Qu,KSF

- — _ FIELDDESCRIPTION :I 0-
NOTES

1:3-“-""III."'E'I|"l'III.I“'ti".

ITS I —i | .
I ’l I I. Bfy ‘I31’ ., IE gI'66l'l, - g

12 highly weathered SHALE .4-5
I 12

Driller reported a cobble a
78 feet

‘I gié

§——:'
{YTB0

E522,‘ 78 Possible weathered limestone 21_1 19‘
Bottom of boring at 80.9 foot ' _8I0T§I_ I SPT stiffened up after 3

inches

85—

-I

90-

95-

Cornpletion Depth: 30-9 F1- Water Depth: ___i ft., After ______ hrs.

Project No.: _ 5F-03560 ___ ft-. After .___ hrs-
Pfojgct Namg; IIIIDOIS PflWEl'iIBflII1H"IIl1 POWOI‘ SIIZIIZIOII _________ flu Afief ______i hi-S_

Drilling Contractor: _ 1""11111"'$1E9g-5°"1°°$ Logged by: ILBI=1'1'i
6"3"’5 "'I""I4'“”“""‘I'I“"" “B55” Woodward-Clyde Consultants 9



DEPTH,ft.

0..

5

211- P50

.J

_J

SAMPLES

T?

I0- 

9%

SAMPLNG RESSTANCE

P10

P 10

p 100 Grades trace ash (black sand)(Fill)

RECOVERY,%

irm to very sti " , moist, rown, ow
__ plastic, Silty CLAY (CL)(Fill)

0

0

Figure No. A-3-8

LOG Of BORING N0. B-O8 S114“ 1 °1I 4
DATE _i-1=’1.t.1i5_. _ SURFACE ELEVATION, FT_ii DATUM TBM=1Q0_ STA./OFFSET.__13+33/55 RT

STRATUM EL/DEPTH

DESCRIPTION
SYMBOL

I

 

PP,TSF

5° 41-

TV,TSF

0.9 25: 46 24

NMC.%

17 6.1

18 6.1

16¢

j o.

I

KSF
M

Ou

FIELD

NOTES

I oringa Vanoo using
4-l/4 inch I.D. HSA
1989 Dike Addition

Completion Depth: 31-5 111- Water Depth: _.i ft., After _i__ hrs.

Project No.: _ 51103500 i___ ft,, After ____ h1'5_
Project Name; HIIIIOIS PIIWEIHIIBaldwin POWOI‘ SIIEIIIIOII _ ft" After hl-S_

Drilling Contractor: __ 11'11f1'i'i'fi1 Eng-5°I'V1¢°5 - Logged by: K- 1?-EI‘TJ'_

““I“”I‘1II' w°9“‘“““I" 536° Woodward-Clyde Consultants 9



DEPTHft. SAMPLES

Z5—

l:~"ih“!1iu.“'5u""'§
J

30%

J

rm
-—-

SAMPLNG RESSTANCE

7
10

P 100

5RECOVERY,%

Figure No. A—3—8

LOG of BORING No. B-08 S“°°‘ 2 °‘ 4
DATE. 4I1=’.._9.5 SURFACE ELEVATION, FT _1fl1-H _ DATUM TBM__=100 _ STA./OFFSET_ 18+ 33/55 RT

DESCRIPTION

-"l"" : rown, 113* I'- ‘ |

00 Becoming mottled l'BddlSh brown/light

45 2 100
4 -\€:2D1'l‘li1'lg orangish-brown
3 ose,, wet, orangish-brown, medium to

__ fme sand (SP); with trace silt

4. ' '1 ""' I

STRATUM ELIDEPTH SYMBOL

56.4
4-5.fi”§_';i;fI|§

|,. ..
-|

-1.... ,.
|||-I54.0 ':;~&ii!:-E

Stiff. clamp to moist, multi-colored
_ reddish-brown, light brown, gray,

orangish-brown, med. plastic CLAY(CL)

48.!) 7

&\\\

PP,TSF TV,TSF NMC%

\-

lfi 6.8

19

2-U 3.2

31

J 01.

_| D_

Qu,KSF

FIELD

NOTES

rlglna 1e

Apprmtimate top of natura
ground

Completion Depth: _ _ 81-5 FL Water Depth: ____ ft., After _____hrs.
Project No.: e 51503550 e __:__ ft., After _____ hrs.
project Name; _I1linois _l?'uwer.-"Ba_ltlwi11 Power Station _ ft" After hrS_

Drilling Contractor: Midwffii EH5-Efirfiflfifi Logged by: K- B811‘! .

“"“’“w“°“'“w Em“ Woodward-Clyde Consultants @



DATED

TV,SF NMC,%
DESCRIPTION 3' E

PP,

SOP H -1' : lI‘Hl to sti, ampto moist, ' ' I I
6 reddish-brown, light brown, gray, medium
9 plastic CLAY (CL)

49.
53.Firm to stiff, moist, light reddish-brown,

low plastic, silty CLAY (CL)
_|.

55-— P 67. 1'5‘-
W

6"‘ ' 4 100 23
5

/ 8 Becoming light gray, medium plastic

I

._.

32.0
TDJJ'--Ii‘ 4 100 Firm to stiff, moist, brown, high plastic ‘2.1

6 CLAY (CH)
_ 8 Becomes gray

1-_

F‘

1

Completion Depth: 31-5 FL Water Depth:A ft., After hrs
Project No.: 51303560 - . ft., After

Project Name: lllillflifl POW‘?/Bald“’in POW?!‘ 595011 A ft., After

P

Qu,K_SI_=_

Figure N0 A--3-B

LOG of BORING No. B-O8 She“ 3 °f 4
SURFACE ELEVATION, ET_ J!!!-I1 DATUM TBM=100 STA./OFFSET 18+ 33/55 RT

FIELD

NOTES

race coa 1n s oe

Approximate top of natura
ground
Peoria Loess
Sample was mostly slough

Equality/Glasford
Formation

Sample was slough

Glasford Formation

‘W95 w°°"'“'“' 585°° Woodward-Clyde Consultants 9
Drilling Contractor: _ Midwest Eng-5¢1""i¢Ei~5 Logged by: _ _ _ K- Be"! _



Figure No. A-3-8

LOG of BORING No. B-O8 S“°°* 4 °f 4
DATEM SURFACE ELEVATION, FT 102-0 DATLM STA./OFFSET 1&+33/55-_RI-

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,SF

FIELDKDESCRIPTION 3' E
NOTES

R

75 I’ 1 ' | —t .t.-I'}' Sll I10 31', lg tgray, lg y . l S OOH Formation

_ / weathered SHALE E P
. 125%‘1 26 ___.-_-E:_-J
ate E

‘-'.

'

3"“ 11 100 21_

EMMA? U3l\-7 I‘-"l\-3
Becomes gray 2()_ 5

_ I ET.-ttuni of'her_Ing at 31.5 feet ‘ ‘$1.5

85._...

_L

_-_

90-

__|.

95—

_ |

__|.

._.

Completion Depth: _ 81.5 Ft. Water Depth: _______ ft., After _i__hrs.
Project No.: 5EI]'355‘[I _ __._.___ ft., After ._i__ hrs.
Prgject Name; P-DW’El'f POWQP Station ii ft" Afier ___i hi-S_

Drilling Contractor: _ Midwest E113-S°l'Vi¢‘-es Logged by: 5- HI‘-FITZF

°"3’95w°°""Pw “EB” Woodward-Clyde Consultants Q



Figure No. A-3-Q

LOG of BORING No. B-09 She“ 1 °" 4
DATE ii; SURFACE ELEVATION,Hi DATLM STA./OFFSET 22+29/57 RT

ft.
LES

PLNG STANCE
ERY,%

UM PTH BOL SF SF % SF- FIELD
DESCRIPTION j E

' NOTES
RE

0 ' I1, metst, rnwn, ew p astle. Ity ormgavance usmg
_ CLAY (CL)(Fill) -4-1/4 inch I.D. HSA

' 1989 Dike Addition

J-I_.‘

5% P 100 22-
: Becoming dark brown (possibly mixed I I

h)(F1l)with as ' l

1"‘-"Z P 75 Becomes mottled brown/brownish-gray L5 22! 50' 30
: (Fill)

__,——~

Ii '
_..r::

15 P 100 I3 Sample contained some
duct tape

I Clay ap s to be mixedpear
_ with fly ash at 15.5 feet

2n P 75 Beeemes mottled reddish-brown/light gray 01-iginalpike

= Becomes gray

_I'

Completion Depth: . . 30-3_Ft- . . Water Depth: iQ._ ft., After _AT_Q__ hrs.
Project No.: 5E']35§‘II _ i___ ft., After ___; hrs.
project Name; Illinois PowerlBaldwin Power Station _____i ft" After ___ hrS_

Drilling Contractor: I _. T\’!_idWBS11El18-5°l'Vi¢°$ _ Logged by: K- Be"?

“"“’““w“““"'°w 5“56° Woodward-Clyde Consultants Q



Figure No. A-3-9

LOG of BORING No B-O9 Sheet 2 of 4
DATE 3_i/31/95 SURFACE ELEVATION, FT _i02-‘L DATUM _T.___BM=100 _ STAJOFFSET 22‘|i29/57 RT ._.

M §§5RECOVERY,%

— _ FIELD
DESCRIPTION ;.' cl. __

' NOTES

25 * 1 Irm to sti“ matte reis -rown Ig t - *
. gray , silty CLAY (CL)

_-

I

--r

_ 12.
3"" " * ' Eéti£;1hiltig'5'tift,'e'ii[;é;' §,£>i1ié'tiigéi1iti """" "M 3e. at

almateri

,4

—|-

35 I P 83 2131 3.7 Sample had the appearane
’ of slough

,1

_*_ Becoming firm to stiff, orangish-brown 0_ 5 23 34 16 Tube was pushed

I iappro:-timately 2-3 inches
ton far

Trace gravel, coal
Q '2 thin sand layers

56.7
I- O_l'_€:l_I‘Ig-i—SI'l_-I)-I‘-()-\;/i1_,_I-(i\;;DISSLICZ - - _ 1'-Ifi.[I I Appfggimgtg [Qp Qf natura

ground__ CLAY (CL)
Peoria Loess

‘T

Completion Depth: 30-3 FL Water Depth: _‘15_1.I__ ft., After _§P_ hrs.
Project No.: _ 5EII35fi|' _._? ft., After ______ hrs.
Project Name: _IlliH0iS.II'fl‘*"'!B_l‘Ir|3ilII1I.'-\*'i11 Power SW50" ii ft., After __€__.hrs.
Drilling Contractor: Midwest E118-Services Legged by: _ _ K- BE"?

°"°’°5 "'“'“°"'““'” “B55” Woodward-Clyde Consultants Q



EPTH,ft. AMPLES
SAMPLNGRESSTANCED S

50

saat~t~'ate.e 56
-

--|

1.

Ul

t \ou1:

fill-

13
12

-1.

-

.-1-I

013.5"

7" 30 17
43
Ch -I5

RECOVERY,%
-I
l

100

6 O

STRATUM ELIDEPTH

DESCRIPTION

eeemtng lg treisi-rown wt I Itte
gravel

_ 47.

SYMBOL

 \\1‘7

Firm to stiff, moist, orangish-brown, high I 55.0
plastic CLAY (CH)
Becoming stiff to Very stiff, light gray

 \“5""" 14 100 37-2
51 assHard, tlarlt gray, weathered SHALE .

_ -I.da-
..|| 1-

_
Z_._

'=_ “-'-
_i'fl._.
Tn __

--;
.___‘-

I_““'-1Wit
1%:-.-

2:?’

“W
-u—-T»
i

T-*_—=—
_-\:'

$1?

Tlllwllllllll12
1:?-1

It

PP,TSF TV,TSF NMC,%

14.

25

23:

J I-I

_| Q

QuKSF
\-

Figure No A-3-9

LOG of BORING NO B-09 She“ 3 °f 4
DATE 3/31/95 _ SURFACE ELEVATION, FT 1615/ _ DATUM TBM=100 STA./OFFSET Z?-+29/57 RT

FIELD

NOTES

Driller reported a boulder
at 54-56 feet

Glasford/Equality
Formation
Driller reported stiffer
drilling

Driller reported top 1/2 of
run being hard

Spoon Formation

Completion Depth: 30-3 Ft Water Depth:E ft., After _ATQ._ hrs
Project No.: _ .5EII35I5I] ii ft., After
project Name; Illinois Pewerlflaldwin Power Station _ i ft" After
Drilling Contractor: Midwest Eng-.S°“’i°°s Legged by: K- Be"?

""“"’5 '”°°“""”'“““”° Woodward-Clyde Consultants Q



DATE 3131195
. 

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE
75

_ 
UJl\-3 CDUI

-I—r

85-

90-

95-

TI

;.RECOVERY,%
SHALE
' at , amp,gray, e ayey wea ere ; -

Figure No. A-3-9

LOG Of BORING NO. B-O9 S“°°‘ 4 °f 4

STRATUM ELIDEPTHSYMBOL PP,TSF

TSF C,%DESCRIPTION :1 E
TV, NM

-1.

—|-11.:

I_I4II1=___.

Eill__
Iii
___ __-,
I -._——:|_
-11- ""-‘Id

-
---

.ll.l‘llSmfifi 38 21.9%‘ 11*
2123 Bettem ofbering at S'fiT3_feet BUS

QuKSF

SURFACE ELEVATION, FT __102-'1 DATLlM sTA./O1=EsET-.22+-19/57.R11

HI

FIELD

NOTES

Cgmpletign Depth; _ an-B WHIOI Dfipllhi ft., AfteriihI'S.

Project No.: 5E[I35I‘-I0 . i__ ft., After ___.___ hrs.

project Name; _lllin0is PowerlBaldwin Power Station _________ ft" Af[¢[_ihrs,

Drilling Contractor: Midwest E118-.S°1'Vi¢e5 - Logged by: K- BB1‘1'J’
eltales WCCXILPW saseo ‘QWoodward-Clyde Consultants ‘-



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

Figure No. A-3'-1°

LOG of BORING No. B-10 She“ 1 "Y 3
DATEA SURFACE ELEVATION, FT 1111.9 DATUM TBM=100 sTA./OE-1=sET___ -10+09/0

DESCRIPTION

|]_.

_ I Silty CLAY (CL)(Fill)

4_I

_.|.

SE P 100

—

_-—L

In '1 p 33 Becoming mottled with light
 brownish-gray

‘F

'PIl

15-if,5 P 100

A
__!.

89 Becoming hard with some ash (sand);
trace gravel

IQ

Q UJUJIQ [Ob-JO\

—|-

—-

_-

35 g 5 73 Firm to stiff, moist, light gray, low
4

Completion Depth: - 75-1 Ft-
Project No.: _ 51303560 _ _

IITH, HIOISI, IE 151-FEIWH, OW fl‘ HSIIC.

STRATUM ELIDEPTHSYMBOL PP.TSF TV,TSF

1.7

NMC,%

23 '

15

E

15 42 24

11

Z4 43 25

Qu,KSF

FIELD

NOTES

ermga Vance usmg
4-1/4 inch I.D. HSA
1989 Dike Addition

Shelby refusal

Water Depth: _____ ft., After ________ hrs.

_____ ft., After __i hrs.
Project Name; Illinois _PtlwerfBa1tII\'in Power Station ft“ After hl-S_

Drilling Contractor: _ LRJ’I1E'wE5¢EI'I1 Legged by; I K. Berry

““3’°5 “’°°"'“’w ‘"55" Woodward-Clyde Consultants 9



Figure N0.A—3-1°

LOG of BORING N0. B-10 She“ 2 °f 3
DATE ____3/27/95i. SURFACE ELEVATION, FT ___1['1-9 DATUM TBM=1_09 _ STA./OFFSET -10+ 09/0 _ _

DEPTH,ft. SAMPLES SAMPLNG ESSTANCE COVERY,% STRATUM ELIDEPTH
PPTSF TVTSF NMC,°/o Qu,KSF

"' FIELD
DESCRIPTION j EQ, in

j I

NOTES
R RE

pastlc, lty - ‘ ;w1 lnc as ' | '
_ 10 zone (Fill)

__|’

_ 71.9
3U—@ P 1005 flare, damp, light brownish-gray, Cilayey W 30.0 15!; 5.8 Sampler refusal

_: SILT (NIL)
Original Dike

66.9
2 100 Firm to stiff, moist, mottled H 375.0‘? I 12
6 reddish-brown/light brown, low plastic,
7 Silty CLAY (CL)rm

—+

_-

-_

61.9
‘WE P 100' Pam, moist, fight brown, ClayeyTSIlIT" . _| 215 32 s

(ML) Approximate top of natura
grr:-untl

A ' Peoria Loess

_T

_ 56.9 _
45 P 100 Stiff, wet, light brown to brown, low 45.0 0.9 24 32 14 Water at approximately

plastic, Silty CLAY (CL) 45.0 feet

5"‘ P 100 2540 22 1.9

Completion Depth: - 75-1 Ft Water Depth: ___________ ft., After ___; hrs.
Project No.: 5Eu55‘§{' _______ ft., After ___ hrs.
P1-eject Name; _Illinois I{:gyr_t=;rl’I?-taldr-sin Power Station g ft" After hl-S_

Drilling Contractor: Lafifiwfitflm - Logged by: K- 3391'?!’

‘W95 wccmmwaififl Woodward-Clyde Consultants 1}



Figure No. A-3-1°

LOG Of BORING N0 B-10 Sh°°‘ 3 "I 3
DATE 3/2'1/95 SURFACE ELEVATION, FT 101-9 DATUM TBM=100 STA./OFFSET -10+o9/0.-

ft. ES
G CE

TS T JiC.DESCRIPTION

R RE

¢_L

46.9
55_" P 100 Stiff, moist, high plastic CLAY (CH) “$5.0 1'§IE57 42

@

59% P 17 2?

37.9
' Medium dense to dense, wet, brown 64.0 '__f -_

65_ _ SAND (SW); with trace silt -‘-
10 100, 1/2 inch clay layer ' 14
12 ' -

mt IQCD
‘ ' ,!,.

I ,.'+
'J ..33.9

Hard, dark brawn, highly weathered I 68.0%;
_ SHALE l_|

7° "ff 24 52 24
13"“F‘

L\'\\'\\\'\g
[Qn-—- OO--I

O\ --1
-.-E:-_

|"11 -1
.':"T-'—.r

I

.45 -¢.._
__-

._._ —
-.-J1:

-=__-ttIT_I’il
-—-r "bl
_ i

26.8 _as ._ -*5“-’1-5 0 Bottom of boring at 75.1 feet 75.1
TI

-- I I

KST=H_|lJ-._
Qu

!o.3

FIELD

NOTES

Glasford/Equality
Formation

Sample in jar

Driller reported very soft
material at 64.0 feet

Sand flowed into augers.
Switched to rotary wash
with 3 7/8 inch tricone bit

Approximate top of rock
SHALE
Spoon Formation

Cgmpletign Depth; 75-1 Ft» Water DCPILIII _i______ ft., AftflfAI'll'S.

Project No.: 559.355“ - i__ fl-, Aflfif_i111'$-
P1-0jec|;N3me; _Illinois Power/Baldwin Power Station _____ ft,’ After __g_ hrs,

Drilling Contractor: harm-Wettm Logged by: _ K- liierry
“"‘3’95 ‘"“““'““” 5355“ Woodward-Clyde Consultants t9



1)ATE 4/5/95

DEPTH,ft. SAMPLES

9 .7.

-._

iIlIEi]J
J-—
-._,

U]

||||||rr||||||||

ll]

_

._

1

l.H"t1-1i'.tJrt-

15

ht"tr"|||:i|

1,.

¢_

Completion Depth; . 42.0 Ft. Water Depth: _?_ ft., After :__
Project No.: _ Elililflfitiii __i ft., After ._ _
Pfgject Name; _I]lIl'l0iS PDWET.-Iflfllliiififl POWCT Stflfiml ft" After I-S

SAMPLNG RESSTANCE

P

P

P

P

P

P

P

P

P

P

'RECOVERY,%

54

100

54

63

71

79

75

75

88

100

DESCRIPTION

o, ,re1s -rown, tty "- amp
(CL); with organic roots (Fill)

|-____---__.----____---___-- L - - - r — — — — — - - - - - an

Very stiff to hard, damp, reddish-gray
with black specks, Silty CLAY (CL)(Fill)

Becoming reddish-brown

Becoming moist, reddish-brown

STRATUM ELIDEPTH

'--J

we CDU1O

@ II‘ut

SYMBOL

 ‘
Becoming reddish-brown with gray, high
plastic CLAY (CH)(Fill)

I5 I:

60.5 
‘tiery stiff, moist, reddisit-brown-gray,"low I
plastic CLAY (CL); with trace sand (Fill)

Becoming gray with reddish-brown; trace
sand

I 14.0

 

PP,TSF TV,TSF

I“) up

L») C\

F’ Ox

t-—~ LI:

U-I I--l

!° um

F‘) ua

P’ oo

P’0

F’ tn

1.8

1.6

1.7

1.3

1.7

1.7

1.4

1.2

NMC,%

J —

__| Q

Ii) 39 18

21

2

23

24-

21]

2i]

ID

21

5 47 26

52 29

45 26

47 29

KSF
in

Qu

Figure No A-3-11

LOG of BORING No B-11A Sheet 1 of 1
SURFACE ELEVATION, FT._T4.§___ DATUM STA./OFFSET 1+81/'74 RT

FIELD

NOTES

rigtrta te

Pushed twice
Started using Ftxed Piston
Sampler

Drilling Contractor: Lal"1°'W°5w"1 _ Logged by: J- Oldllalll

°"°°’°5w“'“'““ 53"“ Woodward-Clyde Consultants §



1)ATE 4/5/95

DEPTH,ft.

. 

SAMPLES SAMPLNG RESSTANCE RECOVERY,%

Figure No. A-3-1 1

LOG of BORING N0. B-11A Sheet 2 °f 2

DESCRIPTION

25 ti , moist, ar gray, ow p astie, si ty
CLAY (CL); with organic roots

=

-.-

u-as

39-“-‘Ti p 190 Stiff, moist, gray with reddish-brown sand
' and organics wood

STRATUM ELIDEPTH

39.

SYMBOL

35 P 96 Stiff, reddish-brown, high plastic Cl..A‘r'
(CH); with sand and gravel

E
--r

--r

49-‘; P 69 Becomes hard

is

35.

32.5
1|. ._ ___

a_I

45 —

_-_

_

PP,TSF TV,TSF NMC,%

_i_| 0- ._

I ‘Ii ‘I E. |

O9 2

10 13

O9 Zfii

12912

QuKSF

SURFACE ELEVATION, FT_i_._ DATUM @=A00_ STA./OFFSET, 1+81/74 RT

FIELD

NOTES

Approximate top of natura
ground

EqualityfGlasford
Formation

Shelby refusal

Bottom of boring at 42.0 feet * 42.0 2 inch s/s - 75 for 1.5
inches
Auger refusal

_,| Set Inclinometer at 42.0
feet

Completion Depth: _ 42.0 Ft. Water Depth: ___ ft., After _____ hrs.
Project No.: . 515303550 i_. ft., After _____ hrs.
Project Name; Illinois Powerilflaltiiiitin Power Station _ i___ ft" After ___i hm
Drilling Contractor: _ LaYl1°-West“11 Logged by: J- Ulilitflm .

“’""’95 "“"‘"‘°"""‘“’ Em“ Woodward-Clyde Consultants Q



Figure No. A-3-‘I2

LOG of BORING No. B-12 Sheet 1 of 2
DATE if; SURFACE ELEVATION, FT_.5§£? DATLlM STA./OFFSET__1+75l123 RT

— FIELD
DESCRIPTION -I '

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%
STRATUM EL/DEPTH SYMBOL PP,TSF TV,TSF NMC,%

LL' P
Qu,KSFT NOTES

frail:tuliiuls

0 I I ' I ti, moist, molt e orangisi-rown an I ormgavance using
gray, low plastic, Silty CLAY (CL)(Fill) -'-l~1/4 inch I.D. HSA

I Original Dike
_ P75

-.|-r

t.a.

P63 1

5 Becoming mottled brown and gray

P I 96 Trace fine sand at bottom of tube
-1-
i,

P 100 0.7 316139

II-II"? P . 63 I Becoming very stiff

It

_-_ P 92
It

15 _, 'iioigrsitr,';oot§t; 'oo'ott1'o'ti trots so ‘g'a'y," A Approximate top of natura
low
trace organics

E? plastic, Silty CLAY (CL); gfound
Peoria Loess

1

1-I»

I

- ¥
I2" P 100

trace fine gravel

_, |

Completion Depth: 49-1 FL Water Depth:A ft., After -_ATD hrs.
Project No.: 5EIlE5oiIl 4+5ft., After _1_-0_ hrs.
Project Name; P01-VEI'JIIBB.]dWI.Il_PO\YBl' Stflfiflll g fin After ht-S_

Drilling Contractor: LaY11°'w°$t°I'11 Logged by: K- B011’? _

6"3'9“"°°"'“'W “"55” Woodward-Clyde Consultants 9



Figure No. A-3-12

LOG of BORING No. B-12 S“°°‘ 2 °f 2
DATE _ 4/6/95 SURFACE ELEVATION, FT L58-7 _ DATUM_TBM=100 STA./OFFSET.1+75l123 RT_,.

DEPTH,tt. SAMPLES SAMPLnoassSTANCE RECOVERY,%
STRATUM EL/DEPTHSYMBOL PP,TSF TV,TSF NMC,% Ou,KSF

- __ FIELD
DESCRIPTION :1 D.

“ NOTES

25" I ' I tli ampto FY» TOW"all STAY, 18 - I II I " "Shelby tube refusal at 25.0
__ 9 plastic CLAY (CH) fag;

12
E 9 I Glasford/Equality

Formation

_ , 28.7
2 Hard, moist, light green, severely I 30.0 iii: 22 47 23 Spoon Formation

weathered CLAY-SHALE g
PI-

U3 ct

K\'.\.\_\_\_\.\>Ii-—~t~Jl\J --JIQi—* I --J llllit

‘ti
||=__

llllll

it-ii-1
12 100 Becoming highly weathered  tn U1

i.\\.\§,§,\€N"

I~—* ui
§ 17 1%

i=;__"
-. =_lt:—_i

T'lll_lI|TI_I|I-I18.6 €___';'

40 $0/-75" O Bottom of boring at 40.1 feet 4I0.I1I I_— I Auger and SPT refusal
‘ inclinometer installed to a

depth of 40.0 feet
__|

--.L

45—

Completion Depth; 40-1 Ft» Water DCPIIIIi ft., AfIlCI' i_T2_ hI'S.

Project No_: 5IEfl35I5I] M ft., After __1.-Q; h1'S.

project Name; _ Illinois Power/Baldwin Power Station _ _ __________ fr" Afrerii11rS_

Drilling Contractor: LflY11°'w°5I?°I'l1 Logged by: - K- Ben)’ .

‘I“’I"'I‘I‘I'5I'I‘I“"I‘“"II"I‘I 585‘I° Woodward-Clyde Consultants 9



Figure No. A-3-13

LOG of BORING No B-13 Sh°°‘ 1 °f 1
DATEE SURFACE ELEVATION, FTP DATLlM STA./OFFSET 1+_99/46 RT

|||||IIIIIIIIIIIIIIIIIIEIIIIIIIII1ggggiga

SF FIELD
DESCRIPTION j IIQ, in

i NOTES
R RE

III ti, amp,re IS -rown, ity -‘ ' *1‘ ie itiori
(CL)(Fill)

__P 79

P 100 Very stiff, moist, sandy, Silty CLAY I
5_ (CL)(Fill)

,Original Dike

P 83 0.7 23

___‘ P 96 Becoming damp, reddish-brown with gray Tube refusal

-“El
9

1"“ 5 P
IE1

"ii
§ 71.3
' Bottom of boring at 12.0 feet 12.0 '

1s~

2|}-

Completion Depth: . . 12-0 FL Water Depth: :___ ft., After _€___ hrs.
Project No.: . . 51208560 T 7 T E ft., After ___ hrs.

Project Name: Illillfli-9 Pflii'B1'II13i!IiI\i'ifl _P0Wel‘ Siflliflll _ _____ ft., After ___ hrs.
Drilling Contractor: LaYn°'w9‘-item . Logged hy: J- UIIIIIIBJII .

II’I3’9II’ ‘”°°I"IIIW “III” Woodward-Clyde Consultants 9



DATE 4/5/95

DEPTH,ft. SAMPLES

II i:

IIIITIIJNIIIIII
t

-11

E
5—E

Himsiiti

-t

15—

J.

-—r

,._

20--

PLNG STANCE
SAM RES

P

P

P

P

"IRECOVERY,%

42

79

83

63

I:|

E Becoming gray I 70 210-—l= A Hi

Figure No. A-3-14

too oi BORING No. B-14 Sheet 1 of 1

§SYMBOL

DESCRIPTION :1 E
S E

erysti, amp,re is-rown, ity
CLAY (CL); with sand and organics,
grass (fill)

Becoming reddish-brown with gray 1_3 0_6 27-I‘

Bottom of boring at iEl.0 feet I 10-0

I

KSF
\.

Qu

SURFACE ELEVATION, FT 30.2 DATUM TBM=100 STA./OFFSET 2+51/49 RT

FIELD

NOTES

I rigtna I1 e

Completion Depth: 10-0 FL Water Depth:A ft., After i___ hrs.
Project No.: - 5EII35I5III A ft., After i_hrs.
ptoject Name; Illinois Power/Baldwin Power Station E ft" After _____ htS_

Drilling Contractor: LEFBEPWETBFH Logged by: J- 0IdI1am_ _
iiiisiss woeititaw ssssti ‘QWoodward-Clyde Consultants v



Figure No. A-3-'
Sheet 1 of 4LOG of BORING No. B-15

DATE 4/6/95 SURFACE ELEVATION, 1=T___1@_.. DATLTM STA./OFFSET -_3_~:42/0

4-5
H1

:;§.;:;

SYMBOL

— FIELD
DESCRIPTION j E

ES

MPLNG STANCE

Y,%
TUM PTH %

T I“ NOTES
RES RE

0” ti , amp to moist, ow p astie, ity ormga Vance usmg
_ CLAY (CL)(Fill) 3-114 inch I.D. HSA

without center plug
_ 1989 Dike Addition

I-—r

SE P 100 16

-IL

17'

15? P 65 '
t
I_I
I I

_m._.

_.,|:'nI

“T

2[I P 67 Becomes mottled reddish-brown/gray 16 0 0

Completion Depth: _ 81.5_Ft. Water Depth: 32-0 ft., After j_ATD hrs.
Project No.: .5E.I]555III ___ ft., After_ihrs.
Project Name: Hliilfiis P°“’°1'IB3IdwI11 P°“"'=‘-.1‘ Stat-II9.I1 ?_ - _ ft., After ihrs.
Drilling Contractor: Midwest E118-Services . Logged l:iy: K- Berry - __

IIIIIIIIIIICCIIIIIIII I’I5'I° Woodward-Clyde Consultants 9



Figure No. A-3-‘I5

LOG of BORING No. B-15 S9991 of 4
DATE _a.fi_ SURFACE ELEVATION, PT_1i_ DATLiM STA./OFFSET 3+42/0 _

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE
COVERY,% STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,% Qu,KSF

" FIELD
DESCRIPTION j E

T NOTES
RE

25— it I 0' w II-

5 Loose to medium dense, moist to wet, 25,5
_ 7 black, bottom ash (SP) '‘HEM

-

--r

4

30%,] 3 67 19-
3E 6

4 E

Q,

I

4 24
Firm to stiff, moist gray liiv plastii: I
CLAY (CL) with oxidation Original Dike

__L

.1.

4“ P 100

A

—n

._-

56.
45 I P 100 mist,‘ iéEiE1Ii§lI11f>iE>iit?f1IIii1i:?dIii1i1I1IIIII II 45. 24- Approxirnate tot, of natura

plastic CLAY (CL); with oxidation ground
Peoria Loess

ir-

._-

Ir-I»

Completion Depth: 31-5 FL Water Depth: _._§i. ft., After _Al_. hrs.
Project No.: . 51303569 __i_ ft., After _____ hrs.
Project Name; Illinois Powerfflaldiyin Power Station __i_ ft“ After ‘___ hr5_

Drilling Contractor: - Midwest ETJE-5'¢1"'i'I¢*i‘$ Logged hy: _ K- BETTE

6"3"’5‘”“““"'II'II 5“II"I‘° Woodward-Clyde Consultants 9



IIPIIIIIIILISYML

BO TS TDESCRIPTION j E

:RE at '150- : irm, moist, re i is rown, '
_ 3 medium plastic CLAY (CL); with

ff. 4 oxidation

1

--

P 100 Becoming more plastic 33 I

“I

41.9
“I_I “I Soft to firm, moist, mottled I 60.0

Oran I h-brown and gray, high plastic
C CH); with trace gravel

-l‘=~LiJi—-l\-J

I1‘ c:> 4::

I">04"<5/-'\

26

37,
1%

“U LII CD

-|-

.1

-1»

31.9
IIIIn_ 7 100 I Very stiff to hard, light green, highly I 'i'il.lJI ‘ " 23%

weathered SHALE I15
Em I-'\l—* \Dl\-7

4 -"
iii

-r ‘PI’I19
rt‘

Completion Depth: 31-5 FL Water Depth:E ft., After _1i\l_ hrs
Project No.: 55303560 ‘ ft., After
Projeq; Name; _Illinois Power/Baldwin Power Station _ _ A ft" After

KSF
is

Ou

Figure No A-3 15

LOG of BORING No. B-15 S"°°‘ 3 °‘ 4
DATE ‘=1/ti/_$§__ SURFACE ELEVATION, _ DATLlM STA./OFFSET 3+42/0

FIELD

NOTES

Peoria Loess

Glasford/Equality
Formation
6 inches slough

Spoon Formation

"=““*""” Woodward-Clyde Consultants 9

.i_ 

Drilling Contractor: - _ _ Midwefit Eng-S°"'i9.°5 _ Logged by: _ K- BE‘-1'1‘? _



DATE 4/6195

DEPTH,ft. SAMPLES

T5" I

ii

Let.

ss-
III

90-"

._,

95-:

1.

—u-1..

-1].

SAMPLNGRESSTANCE

20

27

;RECOVERY.%

Q 33 I —

En? 1 10
- 6

Figure No. A-3-15

LOG of BORING No B-15 Sheet 4 of 4
SURFACE ELEVATION, FT_lL9i DATUM STA./OFFSET -3.+42/0

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC,%

KSF_ FIELD
DESCRIPTION 11 o. ..

Ou NOTES

1g tgreen, 1g ywea ere ' -I ‘—

TI.itiitltti
—-

—-
-

—-E

-.
_ __|

.1.-.
4_iI

1.

“till.- _,.
P -. -I

_ _._

0 Becomes brown; weathered SHALE II-I7‘~‘II 6 inches of slough inlit;- boring
20.4 I

Bottom of boring at 81.5 81.5 I

Completion Depth; 81-5 Ft Water Depth: ft., After ;DL)__ I'lI'S.

Project No,; _ ________ ft., After ____i hl'S.

project Name; Illinois PowerlBaldwin Power Station _ _______ ft_, After ___ hrS_

Drilling Contractor: -Mid“'°5¢ EIIIE-EETTIEE5 Logged by: K» 3°11’!
sii aiss weei-t|i.Pw 59560 QWoodward-Clyde Consultants v



Figure No. A-3-‘IO

LOG of BORING N0. B-101 511°“ 1 °1 4
DATE.__$Z¥2L___

DEPT SAMPL SAMPLNESSTAN
RECOVERY,%

ft. ES
G CE

STRATUM ELIDEPTH

H. DESCRIPTION

R

III ti, amp,re 1S-rown, ow p astic,
_ Silty CLAY (CL) (Fill)

iiU1

 "*'~.. -4.1tnto

\o -.1

—.

_

1;

Ii-I ~==~ PEEP
"U li—l C)O

77.5
_ Damp, gray, clayey Silt (ML); with trace

organics
——i

J

10.5 I

73.4

SYMBOL

I‘

__ -t

___ Medium dense, wet, biaek ash (medium to .
coarse sand size) (SP)

I-A on

63“

-4:to

1-

_ gray, low plastic, Silty CLAY (CL); with
trace gravel (Fill)__ 3 67

3
5

lb-I i=I

I46

70.0 .' I
F I I IFi1~i1I1ItIoI siiIffI I11I1oIisf,I Oiai1IgIish1bioiitFtI1IandI I II 13.0

PP,TSF TV,TSF NMC,0/0

J I-

_| O.
KSF

Qu

SURFACE ELEVATION, FT ___88-0 DATUM TBM=100 STA./OFFSET_ 1+"/4/19RT

FIELD

NOTES

oringaranee using
4-1/4 inch I.D. HSA
1989 Dike Addition

Original Dike

Driller reported a material
change at 21.0 feet

Completion Depth: 79-9_Ft- Water Depth:E ft., After_lhrs.
Project No.: _5EI]B56Il E ft., After __i hrs.

Project Name: _11lil1°i$ PAW?-I‘-'I13El1d“’IIl P°“’°l' 51311911 l_ ft., After __i hrs.
Drilling Contractor: _ R9591“ E11“ - Logged by: K- 39"‘1'

siisias weeititaw sasso ‘QWoodward-Clyde Consultants 7



Figure No. A—3—1 6

LOG of BORING N0. B-101 Sheet 2 of 4
DATE 5/3/95

DESCRIPTION ' j E

25-"

* 60.
d "S—tifl’_,_r'1'{cii's.'tI'liglit_g_r'a1'3I E1'1id'5£66v}i,'i1igh' ' ' ' ' _ 27.

plastic CLAY (CH)

55
' Véi-jFé£ii=f,'1'1i6i's't§ '|:gi1i'g1-ea}; ié-i.-E 'p'1a:~.n'.-_~: ' ' ' ' 'i 32
CLAY (CL); with oxidation

_ |
ua CD

ii

 

--—»

--—.

Becomes reddish-brown

-—|-

__|

42.5
Firm, moist, light gray, Silty CLAY (CL); 45.5

I with organics

-in

hsssgs LII-P~UJ

O0 U9

A
Completion Depth: _ 79-0 FL Water Depth:
Project No.: _ 5E“355‘B .
project Name; Illinois PowerlBaldwin Power Station

Drilling Contractor: R°b°1't5 Em" _ Logged by:

Qu,KSF

SURFACE ELEVATION, FTii; DATUM STAJOF-FSET_ _1£/at/_12R1‘._

FIELD

NOTES

Approximate top of natura
ground

Peoria Loess

Glasford/Equality
Formation
Alluvium

ft., Afterihrs.
ft., Afterihrs.
ft., Afterihrs.
K. Berry

“"355 “"‘““""w 5856° Woodward-Clyde Consultants 9



Figure No. A—3—1O

LOG of BORING No. B-101 She“ 3 °f 4
DATEi SURFACE ELEVATION,mi DATL1M STA./OFFSET. 1+_74/19RT .

;.RECOVERY,%
SAMPLNG RESSTANCE

SAMPLESDEPTH,ft.

DESCRIPTION

50 " ‘ll “ to very sti , moist, mott e orangis
brown!gray, low to medium plastic CLAY
(CL); with trace gravel

P 100

"III!IlIl1llIIlIl

P 100
Becomes hard, with sand and

SUM" 100 I gravel(highly weathered shale and
55 ' sandstone)RQD 100

STRATUM ELIDEPTH

 ‘SYMBOL
C 11 Gray. slightly weafliered LIMESTONE

32.0 /I
56.0

' Gray, highly weathered C_LA‘?iSI-IALE;
fissured with calcareous zones

I _ _ 1.1.:
: I I I .-

I :-
'__P::_

56.6 1, 1
-rI;_
'1 -1
iii’!l.—,;_ _

€'- Z

zastg
551.2 feet - Orange sand, clay and gravel;
decomposed limestone6fl_"R<§D 31

¢_

59.2
llll

-2 _, .

'4; _.

LLUU
ii

145
' Green. highly weathered, high plastic

CLAY-SHALE; with oxidation
_|r»-| RQD 13

65- 0

-rrr

__i,. Damp to moist, highly weathered shale‘RQD 100
7u_| Q |_k(clayey silt - ML)

_.' Gray, fine grained, thinly bedded, slightly
weathered LIMESTONE; strong with

f shale partings
71.7 feet - Moderately weathered for 0.7

__'r RQD 40 feet 13 6 gr
l

63.5

-"titer
"\--"

E
.:'7=~-|
|-_?u:"
—-ii...
E?
1:15!-E1

wemtea:
rm
I515-

iii

I5.

E-Erm
It-I

E-E
' é

1s.1t;T—%'

PP.TSF

F“0

V -ALn

TSF
%

KSFQ A I_I

_| CL.

TV, NMC Qu,

FIELD

NOTES

Till

Tube refusal at 53.0 feet

Spoon Formation
Tube refusal at 54.5 feet
SPT advanced 4 inches in
.2 blows, then bounced
Switched to coring with
NH core barrel
Core Run #1
Start: 55.0 feet
Stop: 59.5 feet
DWR: 90%
Core Run #2
Start: 59.5 feet
Stop: 64.0 feet
DWR: 95%
Driller had problem with
silt in casing

Core Run #3
Start: 64.0 feet
Stop: 69.0 feet
DWR: 90%

Reameti to 71.7 feet

Core Run #4
Start: 71.7 feet
Stop: 74.0 feet
DWR: 90%
Driller reported clay seam.

Completion Depth: 79-0 Ft-. _ Water Depth: ___._._ ft., After _______ hrs.
Project No.: 51333550 i__. ft., After ___ hrs.
Project Name: _..Illil10i-9 ?9W¢I'1Bfl1dWiJ1 P°“.’°" 5515011 _ ‘_._._ ft., After ?__.._ hrs.
Drilling Contractor: Roberts En“ _ Logged by: .. K- Berry

‘W95 ‘"“““'L"“' Em’ Woodward-Clyde Consultants Q



Figure No. A-3-‘I6

LOG of BORING No. B-101 Sheet 4 of 4
DATE_ 

RECOVERY,%
SAMPLNGRESSTANCE

SAMPLES STRATUM ELIDEPTH S_YMBOL

ft.

PP,TSF TV,TSF NMC,%

K i

DESCRIPTION j E

DEPTH

75 -1I . eet-ar eay er. eet .
_ 73.6 feet - Moderately fractured with stiff '

I .clay for 0.3 feet _ '
_ 74.0 feet - 0.2 feet limestone

74.2 feet - 0.3 feet gray clay and __
— ‘limestone L 9 3 I

<-\| 74.5 feet - Dark gray to hlaelt, weathered {r_.____i
" lSI-IALE p -

'~_- . -_ -- 9.08fl_ Weathered limestone at 78.7 feet 79 0
‘ettem efhering at 779.0 feet '

FTl’t’llt“El
_._

-.-

I |.-
-'.=.. ---
1-’

_-‘Tibi-

-i"|T:
1-_' -—

-
‘cit.-

__.I_

,1

.___.__il.,_.iiL

T |

B5—*

90-

‘I

__|.

to-_
|

95--

—+

-4-

- I

Qu,KSF

SURFACE ELEVATION, FTfl DATUM STA./OFFSET 1+74/19RT

FIELD

NOTES

ore un-'
Start: 74.0
Stop: 79.0
DWR: 80%
.Had to extrude sample
‘with A-rod

Driller reported that last 2
inches felt like limestone
(not recovered)
Inclinometer installed

Completion Depth: 79-0 FL Water Depth: __i ft., After _________ hrs.
Project No.: 55208560 _ l__ ft., After .___ hrs.
P1-ojectName; Illinois PowerIBaldwin Power Station _i__ ft“ Afterg111-S_

Drilling Contractor: R°b°l1-9 E11“ _ Logged by: K- .5‘?-1'1‘3' .

‘W95 “’°°"'“'w 58"’6° Woodward-Clyde Consultants 9



Figure No. A-3-'17

LOG of BORING No. B-102 She“ 1 °f 2
DATE 5/17/95 _ SURFACE ELEVATION, FT_ 511-B DATL1M STA./OFFSET. 1+6?/17831)

a. LES PLNG ANCE ERY,%
um TH ot SF SF so

DEPTH, SAMP SAM RESST
COV TRAT IDEP

SYMB PP,T TV,T NMC,
DESCRIPTION :5 E

RE
S EL

KSF
L

Ou

FIELD

NOTES

9- eer to og o iesometer " I - ormga vanee using

5;

_..l

_t

IU—~

.. ,

|

J

1+

15-‘

_ 324
_ ~\Bottom Overburden ! 1&7 '

. IF"$TPNE srtggi
1t}— C 34 fiHard, light gray, moderately weathered ‘P 19_7 5-:

CLAYSHALE IE’“ll.
__|.tr
-r—r

28.6

C 100 Very stiff to hard, greenfih-gray, severely ' 22.2
to completely weathered CLAY-SHALE —

noII1--
K-

-.
-_-.

--r

llli*’II‘i**t1I'r‘lJl
-

-.|. i
-.-_IF25 C 36 Limestone stringer at 25.2 feet

Completion Depth: 49-0 Water Depth: ___i
Project No.: 5E.035'50
project Name; _IlIinois PflWEl"IBEll[I\'r'iJ1 Power Station _ _ _

Drilling Contractor: R0091“ En“ - Logged hy: .

_ .5-7/8 inch tricone bit with
rotary wash

Complete tricone at 19.7
feet
Begin Pitcher Sampler
Run #1
Start: 19.7 feet
Stop: 22.2 feet
Run #2
Start: 22.2 feet
Stop: 25.0 feet

Run #3

ft., After _i__ hrs.
ft., After ____i hrs.
ft., After ___. hrs.

T. Detitiens

“"3"” w°°"'“P””5“5“° Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES SAMPLNG ESSTANCE
RECOVERY,%R

" RQD 100
-' 0

_-_r

3u_ RQD 100
0

I

tall

DESCRIPTION

STRATUM ELIDEPTHSYMB

OL

_, |

F

_,.

-- _,.

|7- —|-- _
Mi-
___!-

I

ifl_I.II1II-.It
1-:

I

*t
|=_

I’M
%'=‘:.

"'5-‘:_i
"-T; —-

7?;-3
-=-é’-. 2

17.5 I
Dark gray, erystailine, moderately

' " RQD 91 weathered LIMESTONE; with numerous
_ 0 _ horizontal joints

3'33"?....r..
i...15.9

35 -—- .-oft to medium stiff, greenish-gray, _-
.. severely to completely weathered

CLAY-SHALE

:" ' 34.9

T Dart gray, erystalliae, severrsfit '
1 weathered, highly fractured _

“JP LIMESTONE; with seam of greenish-gray

L

I

f 35.7
%%

12.9 §-5-1
37.9
11.9

—".'I'..'!"_
L

_. 0 __ _
ISoft, greenish-gray, completely weathered

40 —~ ‘CLAY-SHALE; with limestone fragments ' 11.7

{Soft to “hard, dark gray, moderately to '
7 Icompletely weathered CLAY-SHALE

I 39.1

ti;-e. 40.9 %
_.' Absent, wafli away

Soft to hard, dark gray, moderately to T
T . completely weathered, fissile '

I _l,cLAY-sHALE J1
7.5

RQD 33 I ‘Dark gray, shaley, slightly weathered,
45_' 0 " thin bedded LIMESTONE

'1 1°3-"3
H",

1 6.2
"llllarit gray, very weathered SHALE C

' Dark gray, shaley, moderately weathered
_ _1 -LIMESTONE

I 44.6
5.4

I
Dark gray, moderately to severely

_' weathered, limey CLAY-SHALE

J

I‘.-C‘

3.9 E
46.9.

I-

shale seam
SI}-

Darit gray, moderately weathered, thin
‘T *7 bedded LIMESTONE; with dark gray

1.s'
I 49.0

Eottom of boring at 49.0 feet

Completion Depth: 49:0 E‘: Water Depth: i_ ft., After
Project No.: 5E035'I50 . ___ ft., After
P1-0je¢¢Name; Illinois PowerlBaldwin Power Station ft" After

TSF
1

PP TV.TSF NMC,%

_l_| D.
KSF

\-

Qu

Figure No A—3—11

LOG of BORING NO. B-102 S“°°‘ 2 °f 2
DATE M. SURFACE ELEVATION,PM DATUM sTA./OFFsET_ 1+6"!/1'/8RT

FIELD

NOTES

tart: . eet
Stop: 28.0 feet

NX Core Barrel
Core Run #4
Start: 28.3 feet
Stop: 29.6 feet
Core Run #5
Start: 29.6 feet
Stop: 34.0 feet

Core Run #6
Start: 34.0 feet
Stop: 38.5 feet

Core Run #7
Start: 38.5 feet
Stop: 44.0 feet

Core Run #8
Start: 44.0 feet
Stop: 49.0 feet

Inelinometer installed

Drilling Contractor: R0091“ E11“ _ Logged by: T- Heflfleflfi

“"399 ‘”°"“'““" 596° Woodward-Clyde Consultants @

.__,i-_i._.i



DEPTH,ft.

0

S

10

15

20

SAMPLES

_-,|

_-,

|

M

--

-r-L

-

i

1-»

is

--|

_r|

,-

._.

i

fi

--

SAMPLNG RESSTANCE RECOVERY,%

Figure No. A—3— 1 3

LOG Of BORING N0. P-OZA Sheet 1 °f 2
DATEM SURFACE ELEVATION,PM DATLM sTa.roFt=sET 1+5fit"t6RT .

DESCRIPTION

STRATUM ELIDEPTHSYMBOL PP,TSF TV,TSF NMC,%

._.l_| O.
KSF

Q

Qu

FIELD

NOTES

ormgnot samp e I - ‘II eet ormgavance using
(See Log of Boring B-11A) 4-1/4 inch I.D. HSA

Completion Depth: _._ 47-0 Ft» Water Depth: __i__ ft., After i_D__ hrs.
Project No.: . 5E03.5l5I-I‘ i_ ft., After i_._hrs.
Pfgjgct Name; _]]1ill0iS PIJWETIBBIEIHIH POWBI‘ SIHILIOII g f[_, Aflgf _______ 111-5_

Drilling Contractor: R0091“ Em“ . Logged by: K- B811‘? -1

“"""'”5W°°X'”Pw 5°5“° Woodward-Clyde Consultants 9



ft. ES
LNGANCE

DEPTH, SAMPL AMP
ST

S RES
25

_.|

-r

RECOVERY,%

Figure No. A—3— 1 8

LOG of BORING No P-02A Sheet 2 of 2
DATE 5/10/_95_ _ SURFACE ELEVATION, Fréfi.-iii? DATL'M STA./OFFSET. 1+s6/'/6RT

DESCRIPTION

45.6

STRATUM ELIDEPTH
YML

BO

S

3“ _,§, high plastic CLAY (CH); with trace

D; P

35%
E

. P
E

EP
If

4“ __I-P P|_||
.

_._;

Q RQD
F 0

___,= RQD
4s—~| 0

d

?..-_

._-.

—|-

Completion Depth: 47.0 Ft. Water Depth: 45-0

100

100

100

0

80 if

86

Q gravel

Becomes very stiff, light brown; with little
sand

weathered shale)

E P 21 ' Stiff to very stiff, moist, orange and gray, 29.0 7

Z

‘Hora; 'lii'g'li 'pla_s'ti6 CLAY '('CI—I)' (highly _ ' ' ' '
35.
39.

Highly weathered LIMESTONE
Brown and gray, high plastic, highly
weathered SHALE; with trace sand and
gravel
Possible slickenside at 43.0 feet

41.5 I

33.1,,

32 5"
¢_

42.l{_=-

IIIIIIIIIEI
IE‘fit
T-I-
I-1-1;,
_._

27.6%
Bottom of horirtg at 4'21} feet

Project No.: 5E03500 .
Project Name: milllllfi PQWBIIBB-I0Y!i11 P9_“.’°I' Stfllion

it
47 .0

PP,TSF TV,TSF

I—i LII

P’o

V -P~ .i.r.-.

NMC,%

2

-1' -in

__| L

359 33

Drilling Contractor: _ Roberts EI1V- - Logged hy: -

Ou,KSF

FIELD

NOTES

(No pp - sample slid)
Glacial Soils

Spoon Formation
Driller reported stiff
material at 39.5 feet

Auger refusal at 41.5 feet
Switched to rotary wash
with NX core (new shale
carbide bit)
Core Run #1
Start: 41.5 feet
Stop: 44.0 feet
DWR: 95%
Core Run #2
Start: 44.0 feet
Stop: 47.0 feet
DWR: 95%
Driller reported 75 %
DWR at 46.0 feet
Piezometer installed

ft., After .__Al_. hrs.

ft., After ___l hrs.
ft., After __i hrs.
K. Berry

“"3’“5“'“'“'“'“ 596° Woodward-Clyde Consultants 9



Figure No. A-3-19

too of BORING No. P-03 Sheet 1 of 1
DATE __4/11*/fill SURFACE ELEVATION, FT 50.3 DATUM TB__M=100 STA./OFFSET 1+5?/BLT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,°/o
STRATUM ELIDEPTHSYMBOL PTSF TTSF NC,% Qu,KSF

'- FIELD
DESCRIPTION j EP. V. M

NOTES

9 Y e Ium sti ,moist, rown, ow p astlc, ' ' ormgavance usmg
_ silty CLAY (CL) to clayey silt 4-inch diameter CFA

tattoo

§P92

5-K ,
51 Becomes Very soft, wet, gray; with some

Di sand

S-3

ér 100

Becomes stiff, gray and orangish-brown 40 8

l9_ Bottom of Boring at 10.0 feet I 10.0. Piezometer installed 4 feet
west

15—

20-*

_-_

Completion Depth: 10-0 F0 Water Depth: L-0__ ft., After ATD hrs.
Project No.: 51303550 ii ft., After i_._hrs.
pmjeq Name; Illinois Powerfllaldwin Power Station ft" After hm
Drilling Contractor: _ La¥l1e'W95tel°11 Logged by: K- BEITF

6/13/95 wccx|u=w aaeeo QWoodward-Clyde Consultants 7



Figure No. A-3-20

LOG Of BORING N0. P-O3A Sh°°" 1 °f 2
DATEM SURFACE ELEVATION,Fri DATLlM STA./OFFSET 1+56/178RT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

DESCRIPTION

9 ' trm, mo.Ist to wet, to - tum gray, ow
_, plastic, Clayey SET (ML); trace roots,

wet, pocket of medium sand

5" 2 '100
' 3

firms_ 3

¢._t L-_

STRATUM ELIDEPTH SYMBOL

I

42.8
Firm, moist to wet, medium gray, medium
to high plastic, Silty CLAY (CL); with
6-iI1ch layer of fme grained, silty sand

1° ' 2 100
I 2
E,-:4

A _ Firifij iitiiisi,_ light’ gray, 'fi{édi1ifi1' E6 'liigli _ _ _
plastic, Silty CLAY (CL); with mottles of
tan, sandy clay, trace coarse to medium
sand

3
4

100

32.1
-" RQD 34 Darlt gray, moderately weathered

0 LIMESTONE
20_"| r\)arlt gray, severely weatherecISHALE

0.2 feet Limestone at 20.0 feet
1-

-1»

“I

Jr RQD 33 Trace gravel, shale becomes greenish-gray
0 _ at 23.8 feet

18.7 %

Itaaaail

-u

I

—
.1

—
1.

1

an

_ i‘

-—-rIllll
I'll

PP,TSF TV,TSF NMC,°/o

P
Otr,T<§=

Ir

I

I

FIELD

NOTES

ormgavance using
4-1/4 inch I.D. HSA
|Fill

Alluvium

Glacio-LacustrineITill

Switched to NX core
barrel
Core Run #1
Start: 18.8 feet
Stop: 23.8 feet
Spoon Formation

_ _ Core Run #2
Start. 23.8 feet

Completion Depth: _ 27-0 FL Water Depth: __?__ ft., After __i hrs.
Project No.: 5150356" _____ ft., After ___ hrs.
P1-0je¢¢Name; Illinois Poweriflaldwin Power Station _______ ft" After ___ hr5_

Drilling Contractor: R009"-9 E'1‘I'- _ Logged by: _ T- Defljliills

°"“’“5 “"’°"'“"“’ Em“ Woodward-Clyde Consultants 9



ft.
in

DEPTH

2s --

su-

35-

40-

,,5_

1

_¢

SAMPLES

i

—+
I

__|.

SAMPLNG RESSTANCE RECOVERY,°/o

Figure No. A-3-20

LOG of BORING No. P-03A Sh-=9-1 of 2
DATE i SURFACE ELEVATION, FT __50-3 _ DATUM TB_M=100 STAJOFFSET 1‘I'56I173RT

DESCRIPTION

STRATUM ELIDEPTH SYMBOL PP,TSF TV,TSF NMC.°/o
LL P

Qu,IISF

FIELD

NOTES

,__;?' top: . eet

' Becomes maroon Q-5-?!
23 .8

7' Bottom oT'horing at 2"i‘.'fI feet I 27.6 7 2 -Piezometer installed

Completion Depth: _ 27-0 FL Water Depth: ___ ft., After _____ hrs.
Project No.: 5303.550 _ _._._ ft., After _____hrs.
Project Name; _Illinois Powertllaldwin Power Station _____ ft” After ______ hl-e_

Contractor: R0b€I'tS EI|:"'t"'r _ To D€dd€nS

6/1 EIQ5 WCCKILPW 53560 0Woodward-Clyde Consultants 7



DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY.%

Figure No. A-3-21

too of BORING No P-04 S9991 of 1
DATE M SURFACE ELEVATION,PM DATLM STA./OFFSET 1+65_/IZZRT

DESCRIPTION

977 I e Ium stt ', motst, rown, ow p astte

-—»

_

II—l Z

.-I

20:

Completion Depth: . 30-3 FF - WI-lief Depth! _-2_21'IIi

3
4
6

4
5
4

P 100

P 100

72

_ CLAY (CL) (Fill)

Becomes gray, more silty

100 ,

ZM51-

_| i

._l

S EL
V. M

38.
Stiff to very stiff, moist to wet, brown,
medium plastic, Silty CLAY (CL); some
fme gravel, coarse sand, trace medium to
fme sand

P 10° '1='r‘.'.;.o‘ lira: ;.'.'..'.;a-;:t;;.;...:.;,‘i.'r,i.‘;.1;..1.;r;.;

Project No.: 5500500
pl-eject Name; __]1linois Powertlilaldtvln Power Station

Drilling Contractor: Roberts E1'*'-'- Leased hr

¥

20.

1.8 16 29 13
347

E
~ /1

24.0 0.5 0.7 73 36

HERE?__
I
I

FIELD

NOTES

ormgavanee usmg
4-1/4" I.D. HSA

Glacial Soils

Driller reported stiffer
material at approximately
24.5 feet

ft., After __;-‘Q hrs.
ft., AfterMhrs.
ft., After ___? hrs.
K. Berry __

°"“’°5 “'°°"'“"” W“ Woodward-Clyde Consultants 9



Figure No. I-3-21

I.OG of BORING No P-04 She-t 2 of 2
DATE 5/11/95 . SURFACE ELEVATION, FT_$i-7_ DATLIM STA.IOFFSET_ 14-05112?-RT.

DEPTH,rt. SAMPLES SAMPLNG RESSTANCE
;RECOVERY,%

TRATUM LIDEPTH SYMBOL PP,sI= TV,SF NM%
T T C.DESCRIPTION :.' E

S E

25'

H RQD 93 _~1\sarId _ L 1I——25. : E
‘" 13 It-lotst, orange, silty CLAY (CL); wtth 32.9 E _0_3_5

_ “II rocl-I fragments I_'“25T3‘
7123.3 - 26.9'tT.]liIEsToNE I 318 E;E1.

I __ __I -T7?
7| 26.9 - 27.2: Prohahle clay (Ito recovery}

I , . ...,_ . _ I _ -"'1--—
_ Damp, green, htgh plastic, Highly 27 2%

weathered CLAY-SHALE; with silt and ' iii; '
3{|_! oxidation I 28.2

_|._ -\B'ecomes highly weathered LIMESTONE
Bottom ofborihg at 30.8 feet 27-9

30.8

I

35—-

40—

1,-

I

45m

Qu,KSF

= ' - ‘ ' ;tTace Irte grave , coarse . I
I

FIELD

NOTES

rter reporte Iar
material at 25 .0 feet
Probable shear zone at
23 .9 feet
Appeared to be weathered
rock
Driller reported a 4 inch
soft zone at 26.8 feet
Core Run #1
Start: 25.8 feet
Stop: 26.3 feet
DWR: 90%
Changed from carbide bit
to a surface set bit
Core Run #2
Start: 26.3
Stop: 30.8
DWR: 90%
Piezometer installed

Completion Depth: _ 30-3 F0 Water Depth: ._._ZZ-;0_ ft., After _é_T_11_ hrs.
Project No.: 511011500 ii ft., After i__hrs.
Pfgject Namg; HIIIIOIS POWEFIBEIIIWIII POWBI‘ SIIRIIOD ___? ft“ Afigf __g [11-S_

Drilling Contractor: . R0001“ E0“ . Logged hy: - R- B011‘? _

“"19” "”°°""‘M““° Woodward-Clyde Consultants 9



LOG Of BORING NO. P-05A
Figure No. A-3-22

Sheet 1 of 2

DATE _5_I1l5i SURFACE ELEVATION, FT _ 75-.0..__ DATUMLnfi STA./OFFSET.. ..3+33I5§RI..

RECOVERY,%
SAMPLNG RESSTANCE

SAMPLES STRATUM ELIDEPTH

I . ft.

§oi

Ou,KSF

\||

,TSF
NMC%

DESCRIPTION j E

DEPTH
TV

I
9 tI " , moist, ow to me Ium p asttc ‘

(CL) (Fill)

-+

U’!

3 33 Becoming stiff, medium plastic CLAY

S
--J-I5

'5C

-.-

4|.

Stiff, moist, gray, medium plastic CLAY
(CL); with trace oxidation

Pl

SE63“C\O\U-J

l—l OCD

_ '6 -S-IZII_6I6_,_I_IIOl-S-II, 'I§r'OwI1',' medium iotttrttli """ 6 6 7‘
6 CLAY (CL); with trace fine roots

1

..-

' 4 109 Firm to stiff, moist, gray, low plastic,Y &J, _ Silty CLAY {CL}; with little oxidation

Completion Depth: 45-5 111- _ Water Depth: 39-0

FIELD

NOTES

ormga Vance usmg
4-1/4 inch I.D. HSA
Original Dike

Approximate top of natura
ground

Peoria Loess

Light reddish-brown in
shoe

ft., After _11_T_l. hrs.

Project No.: . 51303500
Pfgjgct Namgj IIIIIIQIS PBWETI POVI/Bl‘ SIBIIOII _ _

Drilling Contractor: R000!“ El1V- Logged hy:

_,i—_-M

ft., After _i__ hrs.
ft., AfterMhrs.

_ K. Berry

6“°’°6‘”°°"'“°‘” 66666 Woodward-Clyde Consultants Q



Figure No. A—3—22

LOG of BORING NO. P-05A 311°“ 2 °1 2
DATE i SURFACE ELEVATION, FT___.i_. DATLIM STA.IOFFSET 3tI'33I55RT

DEPTH,ft. SAMPLES SAMPLNG RESSTANCE RECOVERY,%

DESCRIPTION

25 ,

' 4
--

_,.

_ ' Sdftifd 'rfIeEt'i{1in's'tiff,'fritll's'tl ________ I '
orangish-brown, low plastic, silty CLAY

_ _ (CL); with trace fine sand, pebbles
I6 3 100

30-
-I5-P-

¥ I .

STRATUM ELIDEPTH SYMBOL

 \\\\\\\§

47.5'
27.5-

41.0
Stiff, moist, light brown, medium to high

5 plastic CLAY (CL); with trace sand (1/2
inch rounded pebbles)35—- ssmti O0-I>-

5G

—. low plastic CLAY (CL)

y 9 67
1840 50/2"

Very stiff to hard, damp, orangish-brown,

'6 -3410

37.8
37.2

Hard, damp, light green, high plastic
CLAY (CH); with trace sand

10 67

-KUI
l—lr—\ \O-P  \29.5

' Bottom of boring at 45.5 feet_.

_

_l

_

45.5

PP,TSF TV,TSF

%

NMC

J .1

_| CL

Ou,KSF

FIELD

NOTES

Glacial Soils

Till

Sandstone in shoe (in jar)

Spoon Formation

Driller reported stiff
material at 38.5 feet

Clay had structure to it
Driller reported
approximately 6 inches of
highly fractured rock
at 40.2 feet
Gravel-sized, severely
weathered limestone, then
shale in shoe (shale on

-bouonn

Advanced augers to 45.5
for permeability test
Piezometer installed

Completion Depth: 45-5 161- Water Depth:M ft., After __L‘P_ hrs.

Project No.: 557035110 ________ ft., After _._hrs.
project Name; Illinois Power/Baldwin Power Station A ft“ After ____i hrS_

Drilling Contractor: R0001“ E11“ Logged by: . K- R01'1'.Y

66°66 “’°°"'66‘” 66666 Woodward-Clyde Consultants 9



DEPTH,ft. SAMPLES

0._

I

__|

--

U1

10,5
I

I- i

¢_

d

I--t

-'-*I=\I-
._.
o._.I

20-‘E
El

--I:

I-—r

1

tII."'III"III-"IT'..1

SAMPLNG RESSTANCE

372
4
5

3
5
6

6
8

P 100

7

RECOVERY,%

100

" 4 100

100

Figure No. A-3-23

LOG of BORING No. P-07 511°“ 1 °1 2
DATE 5/15/95 . SURFACE ELEVATION, FT _5.d.% DATUM STA./OFFSET 4+01/1'/2RT,__

 SYMBOL

DESCRIPTION

otst, rown, Ity ‘

I

Stiff, moist, greenish-gray, medium to
high plastic CLAY (CL/CH); with trace
Organics

__ _____ _,,_ -4 . .

Medium stiff, moist, mottled orangish
brown, low plastic, silty clay and gray,
high plastic CLAY (CL/CH); with little
sand

___. _ - - - ----.-..,._.,..,.___---- - ¢ u - - - - - - --—---

Stiff, moist, light brown, high plastic
CLAY (CH); with little sand, fme pebbles

r--r--r

¥

Becomes mottled gray and brown

29.0
Dry to taro,‘ Ir'grt'gra5.; 'tiI"g"t11sIro'tt.-.2 """ " 22.o
CLAY (highly weathered shale)

TV,TSF NMC,%

_|
_| Q

Ou,KSF

FIELD

NOTES

ormgavance using 1
1/4 inch I.D. HSA

Alluvium

(TILL)

(TILL)

21.8 - 22.1 feet: driller
reported possible rock

Becomes green in shoe

Completion Depth; 27-0 F0 Water Depth: ft., Afterihl'S.

Project No.: 5151035150 _ __i fl-. A061‘ _-__ hl'$
Project Name: -111iI_101$ P0.“’017Ba1d“'01 P0170? 5130011 L . ' ft., After M.hrs

Drilling Contractor: R0001“ E111“ Logged by: K- R01"?!

6"6’666"666'6'66 66666 Woodward-Clyde Consultants 9



ft.
Q

DEPTH

25

30

35

40

45

SAMPLES

—I-

4|.

_.,.

--

M

-.»

.,_-

._.

-I

SAMPLNGRESSTANCE RECOVERY,%

Figure No. A-3-23

LOG of BORING No. P-07 511°“ 2 ‘*1 2
DATE ifs!-I-_M SURFACE ELEVATION, FTMEIIQM DATL'M STA./OFFSET 4+01/1'/ZRT _

DESCRIPTION

STRATUM ELIDEPTH

.7 to
24.0

SYMBOL

-'-

PP.TSF TV,TSF NMC6/o

in __| __|-

__| CI.

Qu,KSF

FIELD

NOTES

_ 6 Bottom of boring at 27.0 feet 27 .0 -6 Permeability test at 27.0
_ feet

Installed piezometer

Completion Depth: 2-7-0 F1- - Water Depth: ML ft., After _.AT_1)M_ hrs.
Project No.: _ 51103500 M ft., AfterMhrs.
Project Name: 111111015 P0‘,-I10-FI11flI.111I’ifl_P0W0T 50111011 M ft., AfterMhrs.
Drilling Contractor: R0001“ E111" Logged hy: R- 11114101!

666666 6666666 66666 Woodward-Clyde Consultants Q



APPENDIX A-4 - PIEZOCONE SOUNDINGS

The 23 cone penetration tests were perfomted with a 10-ton electronic subtraction cone
equipped with a pore pressure transducer. .The cones have a tip area of 10 cm’ and a friction
sleeve area of 150 cm6. The pore pressure transducer is located directly behind the tip. The
cone was advanced in the field by hydraulic pushing from a drill rig at a rate of 1 inch per
second. Data was collected at a 5 cm vertical interval. The Cone Penetration Test (CPT)
was performed in accordance with ASTM D-3441. Plotted results of the CPT tests are
included as Figures A-4-l through A-4-23 of this appendix. Data Tables from the CPT tests
are given after each CPT plot.

t1c\ilpower\5E08560.APA A-4 June 23, 1995
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§—__*I- 1 Q Q I —-1-

WUUDWARD-CLYDE CUNSULTANTS
CPT-1

Uperator: J. Uldham CPT Date: 3128195
Page: 111 Location: Baldwin
[Iona Used: 243 Job Number: 5E08560
—-QILIQ-*_-IQ-*flI*—flI'flI*flI flI'—*flI*_I'fiIH-T-II

-

—'*II'_'fl'

il

I-¥-I-#-I -l|--I-III-II--I--I--I-1|-II--I--—-‘I"I"|l"l"I'I'-‘--"

DEPTH QC (avg) F5 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

+ ' i + u ' i In-r

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED

(feet)

*OO5"~lO~U\-P‘U<||'\-7-‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

-I--I--I-I-I--I

(tsf)

11.37
16.80
14.66
24.68
18.98
28.70
41.52
39.12
40.57
37.12
25.73
45.22
32.63
19.68
21.73
21.27
9.88

19.00
32.30
38.63
33.97
52.85

140.12
387.83
279.07

(tsf)

0.30
0.63
0.67
0.93
0.79
1.13
1.64
1.65
1.66
1.47
1.09
1.62
1.19
0.73
0.64
0.58
0.28
0.61
1.15
1.28
1.11
1.34
2.43
1.50
0.58

-_------I-I---I--r

1 |I—»|-‘an;-'-I...-.;-7;-vF~‘>~;--i..-.1-w)qrr~|n— I‘ "-
_|’\j z.'.r"»‘r'¢'-H 'r'r 1.11

i i J i i I -l--l-

(Z)
II'—'—*I-

2.68
3.74
4.55
3.77
4.17
3.93
3.94
4.22
4.10
3.97
4.24
3.57
3.66
3.71
2.94
2.75
2.88
3.19
3.57
3.32
3.26
2.54
1.74
0.39
0.21

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

g - § _ q - § ' . p — — — & I I I I F F — I — —'i'

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
gravelly sand to sand
gravelly sand to sand

. p p Q Q _ — — - Q I J i I I I — _ _ I I # I ‘-'-

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UHDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80

>90
>90

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

UNDFD
40-42
44-46
42-44
IIIIIII

Su: Nk= 17

N tsf
. Q Q — — — . . . - — - w — — — — —-

7
11
14
16 1.4
12 1.1
18 1.6
20 2.4
25 2.2
26 2.3
18 2.1
16 1.4
22 2.6
16 1.8
13 1.1
10 1.2
10 1.1
6 .5
9 1.0

15 1.8
19 2.2
16 1.9
20 3.0
34 UNDEFINED

>50 UNDEFINED
45 UNDEFINED

E:=>3oI:>

Q - p - - a - - - - - Q - - - - - --1|

OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-'1
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ctr-2 y
Dperator: J. Dldham
Page:
Cone Used: 243 _

CPT Date: 3128195
Location: Baldwin
Job Number: 5E08560

EPTH 0c (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
‘00

.5
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

'<OOJ"'~lO\Ul-F*U|l'\J—*

10
11
12
13
14
15
16
17
18
19
20
21

2z_
23
24
25
26
27

2§_.
29
30
31
32
33
34
35__-
36
37
38

(tsf)

14.55
18.98
28.16
24.57
28.02
31.35
32.65
23.52
48.83
43.05
44.15
38.48
37.63
38.48
43.65
40.38
23.40
25.45
39.15
30.18
40.23
44.60

174.40
247.71
150.20
117.15
92.93
71.08
64.68
56.80
53.55
45.60
43.78
38.82
35.85
22.08
8.70

15.45
& & h I -h-II

(tsf)

0.33
0.70
0.96
0.98
1.10
1.38
1.32
0.94
1.82
1.68
1.73
1.46
1.31
1.56
1.49
1.19
0.74
0.96
1.34
1.04
1.23
1.54
1.42
0.73
0.21
0.12
0.08
0.02
0.10
0.19
0.12
0.06
0.06
0.04
0.07
0.41
0.15
0.59

Q Q Q J Q — Q h Q U.

(X)

2.29
3.69
3.42
3.99
3.92
4.40
4.06
4.00
3.73
3.91
3.92
3.79
3.47
4.06
3.42
2.95
3.17
3.76
3.43
3.45
3.06
3.44
0.82
0.29
0.14
0.10
0.09
0.03
0.15
0.33
0.23
0.13
0.13
0.10
0.20
1.84
1.68
3.84

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey‘silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sand
gravelly sand to sand

sand
sand
sand
sand

sand to
sand to
sand to
sand to
sand to
sand to
sand to

sandy silt

silty
silty
silty
silty
silty
silty
silty
to clayey silt

clayey silt to silty clay

sand
sand
sand
sand
sand
sand
sand

silty clay to clay
11- d Q I Q T $11

rr

- All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(3) d

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UMDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
80-90
70-80
60-70
50-60
50-60
40-50
40-50
40-50

<40
<40
<40
<40

UNDFND
UNDFND
UNDFND

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-44
40-42
40-42
38-40
36-38
36-38
36-38
34-36
34-36
32-34
32-34
32-34
UNDFD
UNDFD
UNDFD

Su: Nk= 17

eg. N tsf

.a
1.1
1.6
1.4
1.6
1.3
1.8
1.3
2.a
2.4
2.5
2.2
2.1
2.2
2.5
2.3
1.3
1.4
2.2
1.7
2.2
2.5

uunerxuso
UNDEFINED

UNDEFINED

UNDEFINED
uunsrzueo
uuosrruso
uuosrruso
uuosrxuso
uunerxueo
uuoarrnso
UNDEFINED

uuoerruen
UNDEFINED

1.1
.3
.7

FIG. A-4-2
-\ 1___ I | -,-,-_,__-,_._,_,_,-,- _. -

-.



'—'IIIr*II§ R fi * Q I--I-

CPT-2
Uperator: J. Dldham
Page:
ConeUse¢

CPT Date: 3128195
location: Baldwin
Job Number: 5E08560

I I H I J i I l w -- — W 4 fi Q I I-*— fl Q Q fi _*_-_-'—*_-K

. DEPTH QC (avg) F5 (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

rs)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
".85

.20
19.50
19.80
20.15
20.45
20.75
21.05
21.35
21.65
21.95
———;-p

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49:___
50
51
52
53
54
55____-
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
u I i i Q 4 i - -- -

L,_-ya-1» H7

(tsf)

22.70
26.57
27.13
33.99
46.10
28.12
18.39
38.88
27.25
20.83
23.93
28.98
26.50
25.25
22.85
25.93
31.62
28.60
25.53
21.55
18.20
13.08
20.85
53.92
28.20
30.68
30.52
32.63
33.40
33.62
55.33
33.47
32.18
38.10

(tsf)

0.90
0.88
0.83
0.90
0.95
0.85
0.61
1.08
1.11
0.74
0.70
0.74
0.65
0.61
0.52
0.52
0.86
0.80
0.74
0.63
0.38
0.17
0.44
2.64
1.06
1.19
1.21
1.13
1.11
1.07
2.17
1.20
1.03
1.11

I I I n J 4 Q Q + Ii- I i i i I II-Q-Ii

(Z)

3.96
3.29
3.05
2.64
2.06
3.01
3.31
2.78
4.09
3.57
2.93
2.55
2.45
2.40
2.27
2.00
2.72
2.78
2.90
2.91
2.08
‘1.28
2.09
4.91
3.76
3.89
3.98
3.45
3.32
3.18
3.92
3.59
3.20
2.91
-I i--i--i-

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63
2.66
2.69
2.72
2.75
2.77

silty clay to clay
Hi-IQ

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey

clay
silt
silt
silt

113-1-

QIZTC

to clayey silt
to clayey silt
to clayey silt

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

to silty clay
to silty clay
to silty clay
to silty clay
to silty clay
to silty clay

sandy silt to clayey silt

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
T Q $ Q QC

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

Eq - Dr PHI SPT Su
N ts

14
13
13
13
18
13
9

15
17
13
11
11
10
10
9

10
12
14
12
10
9
5
8

34
14
20
19
16
16
16
27
16
15
15

FIG. A-4-2

f

1.2
1.4
1.4
1.8
2.5
1.5
.9

2.1
1.4
1.0
1.2
1.5
1.3
1.3
1.1
1.3

|\J-n-L-5-5-5IIIIIIII*0DU1@QUl-l‘-0‘-

1.4
1.5
1.5
1.6
1.7
1.7
3.0
1.7
1.6
1.9

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



C Q Q P —H-

CPT-2
Uperator: J. 0ldham
Page:
Cone Used: 243 _ _

CPT Date: 3l28I95
Location: Baldwin
Job Number: 5E08560

. q - — — - - - g -.- Q C H Q — — H'-
_ § J 1 Z Z I fi # *I'3 +§ZZ§-‘I-1'

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
eters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
20.15
20.45
20.75
21.05
21.35
21.65
21.95

Q Q _ Q QT

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

(tsf)

22.70
26.57
27.13
33.99
46.10
28.12
18.39
38.88
27.25
20.83
23.93
28.98
26.50
25.25
22.85
25.93
31.62
28.60
25.53
21.55
18.20
13.08
20.85
53.92
28.20
30.68
30.52
32.63
33.40
33.62
55.33
33.47
32.18
38.10

(tsf)

0.90
0.88
0.83
0.90
0.95
0.85
0.61
1.08
1.11
0.74
0.70
0.74
0.65
0.61
0.52
0.52
0.86
0.80
0.74
0.63
0.38
0.17
0.44
2.64
1.06
1.19
1.21
1.13
1.11
1.07
2.17
1.20
1.03
1.11

— — B fl h i i i I -I-—

*'?'"r-'I"7I—- | -;- T 3--,.|~ pp ; r g-n-p--P " '-
1 . yo

(Z)

3.96
3.29
3.05
2.64
2.06
3.01
3.31
2.78
4.09
3.57
2.93
2.55
2.45
2.40
2.27
2.00
2.72
2.78
2.90
2.91
2.08
‘1.28
2.09
4.91
3.76
3.89
3.98
3.45
3.32
3.18
3.92
3.59
3.20
2.91

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63
2.66
2.69
2.72
2.75
2.77

-h-i-l-l-I--l-

_ 3 * Q Z Q t t Q ‘K-*-

silty clay to clay

Z k I § HQ

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey
clayey
clayey
clayey

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey
sandy silt to clayey

silty clay to clay

clay
silt
silt
silt
silt
silt
silt
clay
clay
clay
clay
silt
silt

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

t0

silty
silty
silty
silty
silty
silty

sandy silt to clayey
1--.." J — — _ i-I

clay
clay
clay
clay
clay
clay
silt

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

N ts

14
13
13
13
18
13
9

15
17
13
11
11
10
10
9

10
12
14
12
10
9
5
8

34
14
20
19
16
16
16
27
16
15
15

FIG. A-4-2

--.“.

f

1.2
1.4
1.4
1.8
2.5
1.5
.9

2.1
1.4
1.0
1.2
1.5
1.3
1.3
1.1
1.3
1.6
1.4
1.3
1.0

-\_b_a[\)_b UIU1-I-\*OC>U'\O9

1.6
1.7
1.7
3.0
1.7
1.6
1.9

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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WUUDWARD-CLYDE CONSULTANTS
CPT-3

Dperator: 0|dham
Page:
Cone Used:

CPT Date: 3I27I95
Location: Baldwin
Job Number: 5E08560

I I I I I-I-IIIIIIIIIIII-I-I-I-I-I--I-I--III---"II"

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)
_ $ Q l 1 — G ‘HI-

@"'~lO~U1$*UlI\J-1*

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Q Q Q Q I Q T QC

(tsf)

3.95
10.50
39.91
34.28
36.38
28.98
39.25
28.33
39.83
32.97
40.12
52.45
43.42
39.48
34.07
35.17
36.28
22.42
26.65
25.43
30.87
69.72
86.48

178.20
133.95
115.47
89.82
69.77
62.20
50.35
43.67
41.32
37.53
42.67
30.37
17.42
14.65
20.52

(tsf)

0.09
0.37
0.96
1.05
1.26
1.09
1.81
1.44
1.79
1.52
1.61
1.95
1.93
1.77
1.35
1.53
1.33
0.93
1.04
1.06
1.36
1.75
1.60
0.60
0.35
0.39
0.16
0.16
0.14
0.29
0.04
0.07
0.07
0.06
0.04
0.31
0.57
0.62

(%)

2.19
3.55
2.42
3.05
3.47
3.76
4.62
5.07
4.50
4.61
4.01
3.72
4.46
4.47
3.97
4.36
3.68
4.14
3.91
4.18
4.40
2.51
1.84
0.34
0.26
0.34
0.18
0.23
0.23
0.57
0.09
0.18
0.18
0.13
0.13
1.77
3.88
3.00

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

-I--I--Ii

IIIIIIIII Q C Q Q —-_

clay
clay

sandy silt
clayey sil
clayey sil
clayey sil

silty c

silty c
silty c

clayey sil
clayey sil

silty c
silty c
silty c
silty c

clayey sil

to clayey silt
t to silty clay
t to silty clay
t to silty clay
lay to clay
clay
lay to clay
lay to clay
t to silty clay
t to silty clay
lay to clay
lay to clay
lay to clay
lay to clay
t to silty clay

-I--I-P3-Q

silty clay
silty clay
silty clay
silty clay

to clay
to clay
to clay
to clay

sandy silt
silty sand

sand to
sand to
sand to
sand to
sand to
sand to
sand to

silty sand
sandy silt

silty c
clayey sil

to clayey silt
to sandy silt

sand
sand
sand
sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
to sandy silt
to clayey silt

lay to clay
t to silty clay

3*-IIQII

Eq - Dr PHI SPT SU

(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
70-80
60-70
60-70
50-60
50-60
40-50
40-50

<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
42-44
40-42
40-42
38-40
36-38
36-38
34-36
32-34
32-34
32-34
32-34
30-32
UNDFD
UNDFD
UNDFD

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

tsf

.2

.6
2.3
2.0
2.1
1.6
2.2
1.6
2.3
1.9
2.3
3.0
2.5
2.2
1.9
2.0
2.0
1.2
1.5
1.4
1.7
4.0

UNDEFINED

UNDEFINED

UNDEFINED

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

UNDEFINED

UNDEFINED
UNDEFINED

UNDEFINED
.8
.7

1.0

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-3



*fiI*I'E'II ilfifl--I-I

CPT-3

Page: I
243Cone Used: _ _

Operator: J. Uldham - — -

w — - — — -—.-.--.|..-.-..-..-.-..-.

CPT Date: 3127195
Location: Baldwin
Job Number: 5E085B0

IIIQQQCI

DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(tsf) (X) (tsf)nneters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
20.15
20.45

Dr -

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

(tsf)

23.85
19.32
17.92
15.80
15.35
12.63
11.56
13.08
13.65
18.12
14.12
14.65
15.27
15.17
16.27
16.42
17.07
16.15
19.63
23.40
26.37
23.67
33.03
34.13
46.39
39.83
40.88
41.96
48.98

0.54
0.65
0.70
0.59
0.50
0.28
0.22
0.22
0.34
0.37
0.25
0.34
0.38
0.44
0.43
0.45
0.38
0.38
0.49
0.59
0.76
0.67
1.23
1.34
1.78
2.03
2.45
2.29
3.17

Q _ § Q $3

2.25
3.37
3.93
3.74
3.23
2.22
1.88
1.68
2.51
2.05
1.77
2.31
2.49
2.87
2.67
2.72
2.20
2.36
2.48
2.53
2.87
2.83
3.71
3.92
3.83
5.09
6.00
5.45
6.47

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
2.60
2.63

— — — — — q pp

sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to

clay
clay
clay
clay

silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty
silty

clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay
clay

*_-*—*§'13

Eq - Dr PHI
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

SPT Su
N tsf

9
9

11
10
-I

I:~otncncncn~q~u~4~4vo-4ono~o~<=

-I-D-5I-I1-‘-§I. IIIIIIIIIIIIIIIIIIIIIII-4-4-on1-we~uon-4~u~4—ecucatncaonantn-4-4wewono

13
11
16
16
22 2.5
38 2.1
39 2.1
40 2.2
47 2.6

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-3
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WODDWARD-CLYDE CONSULTANTS
CLPT-4 _

0perator: J. Dldham
Page: 112
Cone Used: 243

CPT Date:
Locafion:
Job Number:

3127195
Bahhuhi
5E08560

t¢¢—.._.|-._.—..p——§I'—-_-_-_-C-_

DEPTH Oc (avg) Fs (avg) Rf (avg) SlGV'
(meters)
._..‘..p..—-———

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)

"OO0"'\lO\U'l-l\LMI\J-1'

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

4.33
12.67
22.00
20.00
22.17
28.67
20.50
20.50
21.17
26.33
30.67
15.50
16.17
24.33
21.50
15.17
8.33

12.67
20.50
25.50
31.57
34.83

139.33
155.00
112.67
91.33
81.33
75.33
65.33
58.50
53.50
49.33
45.67
40.83
42.33
32.33
15.67
18.17

(tsf)

0.18
0.76
1.02
1.01
1.06
1.29
1.08
1.05
1.21
1.28
1.21
0.41
0.53
0.44
0.39
0.50
0.47
0.59
0.78
1.03
1.41
1.57
0.98
0.60
0.38
0.26
0.35
0.20
0.18
0.13 '
0.11
0.22
0.16
0.16
0.15
0.67
0.65
0.84

q. p - - - n n Q i n n I - II----II

(%)

4.27
5.97
4.65
5.07
4.77
4.50
5.24
5.13
5.69
4.87
3.93
2.68
3.29
1.80
1.81
3.27
5.60
4.62
3.83
4.03
4.46
4.49
0.70
0.38
0.33
0.29
0.42
0.27
0.27
0.23
0.21
0.44
0.36
0.40
0.35
2.07
4.16
4.63

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

_ § Q Z Q $'—'*I-'fl*I-

SOIL BEHAVIOUR TYPE

Q - - - - - ¢ I -III

ii

qpa.-—-_

clay
clay
clay
clay
clay

silty clay to clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to
silty clay to
silty clay to
silty clay to

sand to
sand to
sand to
sand to
sand to
sand to
sand to

silty sand
sand to

sandy silt

sand
sand
sand
sand
silty
silty
silty
silty
silty
silty
silty
to sandy silt
silty
to clayey silt

clay
clay
— — — — —-1-

clay
clay
clay
clay

sand
sand
sand
sand
sand
sand
sand

sand

Eq - Dr PHI SPT Su

-.-.q..-.-———---

(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
70-80
60-70
50-60
50-60
50-60
40-50
40-50
40-50

<40
_<40

<40
<40

UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42
40-42
40-42
38-40
38-40
36-38
36-38
36-38
34-36
34-36
34-36
32-34
32-34
UNDFD
UNDFD
UNDFD

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

4
12
21
19
21
18
20
20
20
25
20

7
10
9
8

10
8

12
13
16
20
22
27
30
22
17
19
18
16
14
13
12
11
13
10
12
15
17

tsf

.2

i.-Iiiiidééém E»1-b~¥~beR:beQ:on~4sono-*-0~hi—=“J"4
1.7
1.9

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.7
.7
.9

‘**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-4

'1



WUUDWARD-CLYDI: UUNSULTANTS
CPT-4

Uperator: J. 0|dham CPT Date: 3127195
Page: 212 Location: Baldwin
0oneUse¢ 243 ‘ _JMoNonmen _ 5E08560

Q _ Q Q — J — 1 I t '-Q- 'fl'§'fl*fl g - - - - - h I Q — -- -.-....-. - - a n 4 - - - - u u 1 n n n n n n un-

DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf) (X) (tsf)(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85
19.20
19.50
19.80
0.00

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52_;
53
54__
55
56
57
58
59
60
61
62
63
64
65

0

(tsf)

17.50
14.67
18.17
19.43
17.17
16.00
18.86
20.17
20.17
26.33
16.50
16.33
19.00
25.00
72.67
74.33
22.83
14.17
14.67
15.17
15.00
22.83
23.17
25.00
24.29
28.00
39.33
30.14

0.85
0.82
1.01
0.92
0.97
0.89
0.92
0.87
0.83
0.92
1.04
0.96
1.01
1.15
1.63
2.17
0.78
0.41
0.56
0.48
0.50
0.89
1.01
1.08
1.16
1.71
2.20
1.27

*—--"H1

4.85
5.59
5.55
4.75
5.64
5.57
4.88
4.32
4.09
3.50
6.32
5.89
5.32
4.60
2.24
2.92
3.41
2.88
3.81
3.15
3.31
3.92
4.38
4.33
4.78
6.11
5.60
4.23

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48
2.51
2.54
2.57
1.65

_.-.'q._—_-Q.-. Q Q - - — — — fl i I I I H I —-

clay
clay
clay
clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

clay
clay
clay
clay

silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clay
clay
clay

silty clay to clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - D
(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

I"

Zttlfiltfll QR?

PHI SPT SU
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

‘IS

UNDEFI

FIG. A-4-4

f

-5-A-A

"\|"\JU'|@@©"~|@@‘O"\I@

.9
1.2
NED
4.1
1.1

iié—Q .II...'I TU|\7-5-'50"0*O‘O\

1.4
2.0
1.6

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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WUUDWARD-CLYDE CONSULTANTS
CPT-5

Operator: J. Uldham
Page:
Cone Used: 243 J

[IPT Date: 3124195
Location: Baldwin
Job Number: 5E08560

133-1-1-

DEPTH Qc (avg) FS (avg) Rf (avg) SIGV'
(tsf) (Z) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

**** Note: For interpretation purposes the PLOTTED cpr PROFILE should be used with the TABULATED ourpur from CPTINTR1 (v 3.04) ****

(feet)

~()@"s]O'\\.I\-P\U|l\J-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Q-dfii-——-—-I-Q

(tsf)

16.75
16.10
17.81
33.68
37.57
34.10
30.53
14.78
22.62
22.58
32.78
28.40
31.03
38.97
45.75
39.52
37.10
21.50
18.80
15.27
12.40
27.37
35.23
22.71
25.62
41.02
23.37
45.72
40.62
35.10
31.92
29.70
29.03
34.77
20.65
19.68
20.48
19.55

Z Q fi $ K Q Q § Q Q Q1

0.47
0.81
0.85
1.40
1.60
1.83
1.59
0.83
1.07
1.22
1.58
1.28
1.37
1.83
1.91
1.42
1.65
0.97
0.76
0.69
0.53
1.07
0.41
0.12
0.07
0.20
0.29
0.08
0.09
0.06
0.07
0.03
0.03
0.09
0.52
0.55
0.80
0.75

Q H Q Q § _ ‘_-_

Z Q I Q Z Q QE-

2.82
5.01
4.76
4.15
4.26
5.36
5.22
5.60
4.72
5.41
4.83
4.50
4.40
4.69
4.18
3.59
4.44
4.49
4.02
4.49
4.30
3.92
1.17
0.54
0.29
0.49
1.23
0.18
0.23
0.17
0.21
0.10
0.11
0.25
2.51
2.79
3.88
3.86

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.01
1.04
1.07
1.10
1.13
1.16
1.19
1.22
1.25
1.28
1.31
1.33
1.36
1.39
1.42
1.45
1.47
1.50
1.53
1.56
1.59
——I--i-

SOIL BEHAVIOUR TYPE Eq - Dr PHI spr su
(%)

-.-"|..__" Q Q Z Q Z Q Z Q —'_'*_-—'*_‘_-*—'

clayey silt to silty clay
clay
clay

silty clay to clay
silty clay to clay

clay
clay
clay
clay
clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
clay
clay

silty clay to clay
silty sand
silty sand
silty sand
silty sand
sandy silt

sand to
sand to
sand to

silty sand
silty sand
silty sand
silty sand

to sandy silt
to sandy silt
to sandy silt
to sandy silt
to clayey silt
silty sand
silty sand
silty sand
to sandy silt
to sandy silt
to sandy silt
to sandy silt

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

I I _ 1 Q § Q I Q‘

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
<40
<40
<40

UNDFND
40-50

<40
<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND
UNDFND

L-I-IQ-—'*_IT

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD \

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
30-32
32-34
34-36
UNDFD
34-36
34-36
32-34
32-34
32-34
30-32
32-34
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

_ -. .|-I-
r“ —"1-" -*0-Ir-*r r;(Pr‘l"1-gr- ¢fH'f I: " "r |-'-P "7 *"'T"‘}"'7'-'-":":'F{'—-:“?'1"5fi\")'“"I|i"'rF"‘:' F

tsf

.9

.9
1.0
1.9
2.1
1.9
1.7

.8
1.3
1.2
1.8
1.6
1.7
2.2
2.6
2.2
2.1
1.2
1.0

.8

.6
1.5

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.2
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.0
1.0
1.0
1.0

_-§-B - - - - --Q

FIG. A-4-5
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CPT-5
Uperator: J. 0|dham
Page:
Cone Used:

CPT Date: 3124195
Location: Baldwin
JobNunmen 5E085B0

n.q..|.—. - Q - — - ..-.- q..g..|.—-._._.- J.—.—.-. T Q T Q ‘III- IF-_'§-T'_ ‘I

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51a
52
53
54
55
55')
57
58
59

(tsf)

17.57
17.85
20.60
18.09
17.87
19.42
19.13
21.45
24.33
28.50
38.78
53.98
63.87
25.35
24328
25.42
54.72
61.12
83.40
73.08
14.03

(tsf)

0.60
0.64
0.66
0.56
0.65
0.72
0.84
0.89
0.98
0.91
1.21
1.50
1.64
0.93
0.95
0.94
1.11
1.30
1.14
0.67
0.10

(X)

3.42
3.60
3.22
3.10
3.65
3.70
4.38
4.14
4.01
3.18
3.12
2.77
2.57
3.67
3.90
3.68
2.02
2.12
1.36
0.92
0.68

(tsf)

1.62
1.64
1.67

1.70
1.73
1.76
1.79
1.82
1.85
1.88
1.91
1.94
1.97
1.99
2.02
2.05
2.08
2.11
2.14
2.16
2.19

i i I D I-D

SOIL BEHAVIOUR TYPE

I . - - ' _ ' _ _ - i ; --_-_--fl-ifl-II'II-fi-I-I-'I-§-

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand to silty sand
sandy silt to clayey silt

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

__ - - - | --— f-§-II|-§.l'—I'\-fl.l.--|l.|..--"I- - I-1----— ' " -" '-

Eq - Dr PHI SPT SU
(Z)

.p.——---- — — _ - -'.

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

50-60

40-50

UNDFND

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
34-36
UNDFD

Nk= 17

N tsf

11
11
10
9

11
12
18 .9
14 1.1
16 1.2
14 1.5
19 2.1
21 3.0
24 3.5
12 1.3
16 1.2
12 1.3
21 3.0
23 3.3
27 UNDEFINED
18 UNDEFINED

5 .6

i

n0nuIIQ‘O0@‘OIn

cflfifl--I--I-I--I-I-I---I-I--I-I-I--I--I

|=|e. A-4-5
1'-I IIJII I r |-I '
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WO0DWARD-CLYDE CUNSULTANTS

0perator: J. 0ldham
Page:
0one_Used: 243 _

CPT-6

DEPTH Qc (avg) Fs (avg) Rf (avg) S1GV'

$3311

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

@"\lO~U1-l"~U~|l\J-P

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

1 Z Z § Z Q1

4.68
5.33

10.07
17.42
18.67
16.82
59.07
34.67
29.83
31.55
23.72
15.12
38.42

107.78
167.65
193.57
154.75
25.63
17.62
21.95
16.86
15.27
22.88
35.09
14.22
17.02
17.72
17.45
17.23
18.72
23.72
18.35
15.97
16.00
18.30
17.43
17.40
24.77

— — Q — — Q — p — Q Q ‘..-

—--___ — — — Q q.p..p

0.15
0.27
0.62
0.78
0.79
0.83
2.46
1.53
1.24
1.46
1.09
0.46
1.12
1.51
0.52
0.75
0.29
0.58
0.58
0.67
0.74
0.65
0.99
0.81
0.55
0.71
0.89
0.70
0.72
0.76
0.97
0.68
0.68
0.56
0.67
0.90
0.70
0.79

G I G Q § # § G i —-I

_- .__._ __|;-r

TIT"-IQ-*-'-

-hi-—_—_-—

3.27
5.00
6.13
4.47
4.21
4.94
4.16
4.42
4.16
4.64
4.61
3.04
2.91
1.40
0.31
0.39
0.19
2.25
3.27
3.07
4.39
4.29
4.32
2.31
3.89
4.20
5.01
4.00
4.17
4.07
4.11
3.73
4.28
3.52
3.64
5.18
4.01
3.20

(meters) (feet) (tsf) (tsf) (%) (tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

CPT Date: 3I28I95
Location: Baldwin
Joh Number: 5E08560

— — & b I Q Q H h — — — — — — — — — — — — — — _ Q I H — —-

SOIL BEHAVIOUR TYPE

k § Q Q Q _*flI_-*1§I1II—1-1331111311

clay
clay
clay
clay
clay
clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
sand
sand
sand

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

clay
clay

silty clay to clay
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay

_ § I fl 1 Q fi E1

Eq - Dr PHI SPT Su
(%) deg. N tsf

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
80-90
80-90
80-90
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
---—i--———

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
44-46
44-46
44-46
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
QQPC-I

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

.15

- I - - - - - r - n - - J J n Q I -I--In

4
5

10
17
18 .
16 .9
28 3.4
22 2.0
19 1.7
20 1.8
23 1.3
7 .8

15 2.2
26 UNDEFINED
32 UNDEFINED

37 UNDEFINED
30 UNDEFINED
10 1.4
8 .9

11
16
15
15
13
9

16
17
11
17
12

ii IIIIIQ(DU1Ull\J

-§i-I‘.-i1‘inin~o~ocncn<0no<0<0<2<o<9~4<2noco<0no

12
15
10
12
17
11
12

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-6



. 4 - - - - ---------|--n---+I-1lI-

.nnters) (feet)

11.85 39
12.15 40
12.45 41
12.80 42
13.10 43
13.40 44
13.75 45
14.05 46
14.35 47
14.65 48
14.95 49
15.25 50
15.55 51
15.85 52
16.15 53
16.45 54
16.75 55

Q - _ _ _ b d Q i I i I & -I--I-I-i

(tsf)

19.40
18.97
31.38
27.89
24.57
23.67
18.07
23.87
15.33
11.33
9.10
9.57

15.60
14.35
11.62
18.17
39.35

CPT-6
Uperator: J. 0|dham CPT D9191 3129195
Page; |_0C3Ii0flI Baldwin

_Q.me_uSed; 24;! _Job Number: 5E08560
——I- - - i i i - --

-_-— — — — - — - Q-

0.72
0.73
0.93
0.89
0.71
0.92
0.68
0.66
0.13
0.17
0.12
0.12
0.48
0.41
0.36
0.89
1.65

i i H & H I -It

---.-.

—-I-I-II

3.70
3.86
2.97
3.19
2.88
3.89
3.78
2.76
0.84
1.49
1.32
1.22
3.10
2.88
3.10
4.88
4.21
-I--fl§fl

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq ' DP

Q § _ Q Q $ $1

i n Q i t i -I-I

1--I'D-

FI—T3

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76
1.79
1.82
1.85
1.87
IIII-fl-

- ' ' + n - - n - — - _ 4-.

— I — § § I _ _ —-Ifi'*—_*§I

4 . - — — — — - _--

— Q § _ Q H Z _ ‘F

silty clay to clay
silty clay to clay

clayey silt to
clayey silt to
clayey silt to

silty clay
silty clay
silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to
clayey silt to
clayey silt to
clayey silt to
clayey silt to

silty clay
silty clay
silty clay
silty clay
silty clay

silty clay to clay
clay

silty clay to clay
-I--I-I-§- I H J B —-

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
Itkkki

PHI SPT Su
(tsf) (1) (tsf) (%) de9. N tsf

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

12
12
15
13
12
15
12
_n

"\|"s|'-|U'l-F"-U|U’\-5

17
25

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1

1.0
.9

1.7
1.4
1.2
1.2

N .II:-7I -cn:~o-<anu<:-<n:~o

(V 3.04) ****

FIG. A-4-6
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(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

Q I I I Q I I II

(feet)

m""~lO\UI-l\U|I'\I—l

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

19.87
14.48
16.86
24.00
24.88
26.55
31.48
27.08
29.62
25.87
44.28
41.62
37.67
43.83
30.05
51.15
49.08
44.93
19.02
21.93
21.56
9.80
8.68
9.96

15.15
17.25
22.12
36.07
40.85
31.22
21.87
25.70
23.43
22.87
18.05
15.85
18.23
18.78

WDDDWARD-CLYDE CDNSULTANTS
CPT-7

Pa e:
Cone Used:

Dperatorz J. 0|dham M
g 112

CPT Date: 3l24I95
Location: Baldwin
Job Number: 5E08560

(tsf)

0.46
0.50
0.59
0.77
0.92
1.30
1.40
1.13
1.13
1.15
1.66
1.63
1.38
1.63
1.17
1.77
1.58
1.30
0.68
0.79
0.74
0.35
0.13
0.01
0.07
0.04
0.08
0.07
0.06
0.34
0.46
0.75
0.82
0.81
0.60
0.53
0.58
0.58

F Q Q T I Q Q I C i Q1

- I I I III--I-I

-Iii--I--IIIII

2.29
3.43
3.49
3.22
3.71
4.88
4.46
4.19
3.82
4.43
3.75
3.93
3.65
3.71
3.89
3.46
3.23
2.90
3.59
3.58
3.44
3.59
1.48
0.07
0.45
0.22
0.38
0.19
0.16
1.09
2.10
2.93
3.51
3.54
3.32
3.35
3.20
3.11

|-q --— II _|- ;- - atI q|flfJwhIffrqlffl1fl¢;11_q€E ;__I:n_|- |||_,|I- --;-n-_-r -I

DEPTH Qc (avg) Fs (avg) Rf (avg)
(%)

I Q G Q IT

SlGV'

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

SOIL BEHAVIOR TYPE

I I T I I I C _ _ Q _ _ — K Q Q _ H G § I 1 Q It

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
sensitive fine grained

sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

.'.pIII

'fl*I-I-I-1

- - - - I F |--1:-n-1|-II-l-inn

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
<40
<40
<40
<40

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

- I - J Q I l I I -I-I

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

<30
30-32
32-34
32-34
30-32
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

N tsf

10
9

11
11 1.3
16 1.4
25 1.5
20 1.8
17 1.5
19 1.7
17 1.4
21 2.5
20 2.4
18 2.1
21 2.5
19 1.7
24 2.9
24 2.8
17 2.5
12 1.0
14 1.2
10

-5

‘°@-5

~o~qo~<>an:-o

I

an:~U11»
.8

UNDEFINED
UNDEFINED
UNDEFINED

10 UNDEFINED
10 UNDEFINED
8 1.1

12 1.4
11
11
9

10
9
9

III

~o~ocnnonaR:

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-7



.§‘1*flI'§_-T3- Q Q Q t fii-

CPT-7
Dperator: .L 0ldhan1
Page:
Cone Used:

CPT Date: 3124195
Location: Baldwin
JubNunmen 5E08560

--#4 ¥'§'fl-*_- Q Q J Q Q _ —§

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

(tsf)

19.52
32.48
18.65
17.33
20.53
24.32
29.00
28.35
26.25
27.08
24.02
25.15
22.03
22.57
23.63
35.63
70.77
52.55
51.10
24.20
23.33
21.05
39.82
59.52

(tsf)
- i i i i H I I - l -I-§-

0.55
1.03
0.71
0.67
0.74
0.87
1.04
1.16
1.16
1.32
1.00
0.94
0.76
0.61
0.51
0.62
0.72
0.57
1.24
0.75
0.62
0.62
1.69
2.60

i i w i _ i -Ii

(1)
_*I-*I-*I-

2.79
3.16
3.83
3.85
3.61
3.59
3.58
4.08
4.42
4.88
4.15
3.75
3.47
2.71
2.15
1.74
1.02
1.09
2.42
3.10
2.64
2.93
4.24
4.37

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45
2.48

- J a _ — - — - t i —-

— Q § Q Q G L ——.—.-.“.q.£.1'$$I$I'—*—fl§T3

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
— _ fl Q J i I fi I I 8 _ — _ U F I § ‘ _ _ _ _ ‘-_

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

$.I.;'—i- '_*_- § I § _ § Q Q § _ ‘I_-

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50

<40
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
32-34
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

9
16
12
11
13
12
14
18
17
26
15
16
11
11
9

14 1.9
17 UNDEFINED

17 UNDEFINED

20 2.8
12 1.2
11 1.1
10 1.0
25 2.1
29 3.2

N tsf

i-I-Ii-Ixipl-i-II—Ian-‘IIi-I. IIIIIIIIIIIIIII no-»-umno:~tnanann:caon<5-4tr

-1- t i i i J E Q # F Q — —D

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-7
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WUUDWARD-CLYDE CONSULTANTS
CPT-8 _

3 \-1

Uperator: J. Uldham
Page:
Cone Used:

CPT Date: 3I28l95
Location: Baldwin
Job Number: 5E08560

L Q fl B _ § Q _ fi § _ Q — Q Q _ Q Q _ Z Q K Q 1-

DEPTH Oc (avg) F8 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(meters) (feet)
Q fl i I C Q l'—I

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

'II'II-Q--21-13$

OD"\lO~U'l-l*Ull\.‘I—l

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFIEE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(tsf)

4.97
8.73

12.90
16.20
18.57
46.72
45.98
42.95
25.48
40.70
41.12
43.78
78.80

198.35
180.42
141.40
22.33
25.12
23.58
22.97
20.80
23.52
17.22
16.79
20.07
15.75
15.73
17.42
18.87
20.65
18.37
20.55
18.80
22.22
16.93
22.60
15.95
22.67

| up

(tsf)

0.10
0.27
0.50
0.78
0.87
1.88
1.96
1.75
1.24
1.46
1.40
1.43
1.56
0.68
0.47
0.38
0.60
0.80
0.85
0.86
0.85
0.96
0.73
0.64
0.78
0.75
0.63
0.73
0.69
0.60
0.47
0.64
0.77
0.82
0.59
1.03
0.77
0.58

llI‘iI‘lIII—IIiII--I--|-|_-Q - - - - q ‘ p -..-.._ - Q - _ _ _._

(3)
*—-I-11

2.01
3.05
3.85
4.78
4.70
4.02
4.26
4.07
4.88
3.60
3.40
3.27
1.97
0.34
0.26
0.27
2.68
3.17
3.59
3.76
4.09
4.10
4.21
3.80
3.87
4.75
4.01
4.20
3.64
2.90
2.53
3.12
4.11
3.68
3.48
4.57
4.85
2.56

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

ii-i-i--—

4 — _ § — ¥ — Q _§-@-H*—*—TT'I*—*—-*_-_-*—*—fl

silty clay to clay
silty clay to clay

clay
clay
clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt

sand
sand
sand

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay

clayey silt to silty clay
i i Q i h---I---i-I-fl—I--I-I--I-I--lfl—_-I--H|-—

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

I-I I | . __| _._,"' -Ii-—'I'I‘II-I-I-5.1.-5|IuIuI-.p.l_4ilriJ_4.J.l.|.|.n.|.—|.l-1.41.-|_l.|il.—— -..|--_ _ _ _._ |—-—— -I ‘I —

—'*_-_I_

-I-I-I-EH

Eq - Dr PHI SPT Su
(Z) deg. H tsf

Q l T Q Q1

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

60-70

>90
80-90
80-90
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42
44-46
44-46
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

12
16 .9
18 1.0
22 2.7
29 2.6
21 2.5
24 1.4

15

10
12

22

——¥—-J J H I I I I _ tn-

3
6

i-qiniu

19 2.3
20 2.3
21 2.5
25 UNDEFINED
38 UNDEFINED
35 UNDEFINED
27 UNDEFINED
11 1.2
12 1.4
11

iiiiiiiiiii nanmruan-<2c>~o-c>~oinEnE:QaioinL»Rain

13
15
16
11
13
15
10
17
12
10
9

14
11

15
11

FIG. A-4-8



wvuuuvmnu-L.|.w|: UUNSULIAN I 5
CPT-8

Page:
Cone Used:

0-perator: J. Dldham
212

CPT Date: 3128195
Location: Baldwin
Job Number: 5E08560

I i I - J I I I - I-- r I - I 1 u -In _ - - — — — — - — — .5.-.

$—_ I

- - - - - ----1---1--_ - - p ‘ '-..-- $31-1-

DEPTH Qc (avg) Fs.(avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55

E - Q C Q _ Q *_-I

Dr - All

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51

(tsf)

11.80
11.35
12.85
13.29
19.72
19.97
18.09
14.62
14.47
14.88
24.72
40.57
48.25

(tsf)

0.31
0.40
0.44
0.38
0.57
0.62
0.49
0.26
0.26
0.44
0.52
1.37
1.66

(%)

2.59
3.56
3.44
2.89
2.91
3.09
2.71
1.80
1.76
2.92
2.10
3.37
3.44

(tsf)

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76

- - _ — — — — — — — Q _ _ p — Q — q — —_

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey

clay
clay
clay
clay
clay
clay
silt

clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

*II§_'-U—- - - — - — — - - - - — ' 5‘.-..-..‘-g.

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

H tsf
3$'3—'_-‘—'*_- § _ § § b § 1-1-2111

‘O"\l\l"'\I\O*OO3@"~J@

_li

O~O~*OOQO\O\U'IU'I

10

.7
1.2

19 2.2
23 2.6

-I-§- b I t n — - — - — --. q g . . “-

**** Note; For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

wflq¢¢r# _-FP“F,|_-T;'+‘_-'-f'-"-17f?""'1l'.-rI'-'*lI"I'iF"I-r"'r'*:—r-l{_-I-[I-LI-H-FPf"!""”"' W" "H " =1-F ¢-.-.-_»m.-~.- '-
., |., .1.... .,. -||n-.-... .;|- - '

FIG. A-4-8
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WDDDWARD-CLYDE CUNSULTANTS
CPT-9

Operator: J. Uldham
Page:
Bye Used:_

DEPTH QC (BVQ) FS (avg) Rf (avg) slgvr

(meters) (feet) (tsf) (tsf)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

k

\O@"\lO\U1-P~U~lI'\J-I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Dr - All

___-_ — — Q — — - qq.

18.65
22.30
23.46
25.03
30.45
32.97
27.73
30.00
35.77
40.87
38.52
28.40
21.23
36.90
36.18
50.07
34.60
21.42
16.98
23.70
28.67
28.60
68.45

347.31
244.85

-i------ - - - - n - -q

§$—Z-*_-_-_-flI'———$

0.38
0.92
1.03
1.15
1.31
1.46
1.24
1.26
1.56
1.75
1.84
1.34
1.17
1.19
1.19
2.28
1.46
0.93
0.73
1.00
1.42
1.23
1.80
1.73
1.14

I I I - Q F -n--I

(X)

2.01
4.12
4.40
4.58
4.30
4.42
4.48
4.20
4.37
4.27
4.78
4.70
5.51
3.22
3.29
4.55
4.21
4.36
4.29
4.20
4.95
4.29
2.62
0.50
0.46
III--il

(tsf)
$ $ Q 1 K — H U Q C __-

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

CPT Date: 413195
Location: Baldwin
Job Number: 5E085 B0

- Q — — — Q § H h E E G I I I H G C _ § _ _ — — _ _ — — —-

SOIL BEHAVIOUR TYPE

_

31IF'1—'§-*_-‘III-*1 _ C Q Q Q _-_-11 Z Q Q Q Q § — 1.1131

Eq - Dr PHI SPT Su

silty clay to
clay
clay

silty clay to
silty clay to
silty clay to
silty clay to
silty clay to
silty clay to
silty clay to

clayey silt to silty clay
clay

clay
clay
clay
clay
clay
clay
clay

clay
clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
clay

silty clay to clay
clay

silty clay to clay
sandy silt to clayey silt

gravelly sand to sand
sand

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

(Z)
_ _ _ — _ — _ _ Q q .-.-.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>90
80-90

-I-I-I-I-I-I-I-I-it---_

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

H t
-_--_-

9
14
22
24
19
21
18
19
23
26
25

UNDFD 27
UNDFD 20
UNDFD 13

UNDFD 17

UNDFD 32

UNDFD 22
UNDFD 21

UNDFD 16
UNDFD 15

UNDFD 27

UNDFD 18
UNDFD 26
44-46 >50
42-44 47

Nk= 17

sf

1.0
1.3
1.3
1.4
1.7
1.9
1.6
1.7
2.0
2.3
2.2
1.6
1.2
2.1
2.0
2.8
1.9
1.1
.9

1.3
1.6
1.6
3.9

UNDEFINED

UNDEFINED

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-9
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— — h q — —_

DEPTH QC (avg) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(1)
I Q Q § Q § Iii

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

(feet)

~OO3\lO~UI-I“-UJ|\J—\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Q § I I —-_

(tsf)

23.00
23.98
25.73
26.52
30.80
28.43
23.23
30.72
28.98
28.52
26.05
30.73
28.87
34.35
36.13
41.83
28.28
25.02
17.28
34.02
28.66
24.92
51.42

334.57
312.05

WUUDWARD-CLYDE CONSULTANTS
CPT-9A

Uperator: - J. Dldhalii -
Page:
Cone Used:

CPT Date: 413195
Location: Baldwin
Job Number: 5E08560

I I u - h h - - - - .--.

(tsf)
-—.-. — - — — q ' Q .-.1.

0.66
0.98
1.07
1.18
1.24
1.40
1.10
1.40
1.40
1.23
1.15
1.29
1.33
1.70
1.27
0.89
0.88
1.05
0.57
1.34
1.16
1.08
1.36
1.93
1.01

Q U l E - E Q - I _ —-

2.86
4.07
4.16
4.46
4.03
4.94
4.73
4.54
4.81
4.33
4.41
4.21
4.60
4.96
3.51
2.12
3.10
4.19
3.31
3.94
4.05
4.34
2.65
0.58
0.32

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42

_ _ § $ — Q — T I F 3 — -3

§ § fi § G * U § fi Q % l III-

silty clay to
silty clay to
silty clay to
silty clay to

clay
clay

silty clay to
clay

silty clay to
silty clay to
silty clay to

clay
clay

--II

--1-fit‘

clayey silt to silty clay
clay
clay
clay
clay

clay

clay
clay
clay

Q Q Q Q Q Q H I-I

w 1 - n -Ii-J-I-4

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay
silty clay
silty clay
silty clay
silty clay

sandy silt to

to clay
to clay
to clay
to clay
to clay
clayey silt

gravelly sand to sand
gravelly sand to sand

-_- 1 & — fl fl Q D Q DC

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED UTPUT from CPTINTR1

“ " _.._,_'.,

Eq - Dr PHI spt Su
(%)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND
UNDFND

>90

>90

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
44-46
44-46

Nk= 17

N tsf

11 1.3
15 1.4
16 1.5
17 1.5
20 1.7
27 1.6
22
20
28
18
17 1.4
20
28
33
17 2.0
16 2.4
14
16
11
22
18
16
20 2.9

>50 UNDEFINED
50 UNDEFINED

—'*_-*_- _ C Q Q Q Q1-$'fiQ

-i

FIG. A-4-9A

(V 3.04) ****
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Q Q Q 1 fii-

WUUDWARD-CLYDE CONSULTANTS
CPT-10

Operator: J. Uldham
Page:
Cone Used:

CPT Date: 4!3l95
Location: Baldwin
JobNunmen 5E08560

Z 1 I 1 Q 1 t Q L bi filfll Q Q Q Q Q1 fiI'flI—Q

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'
(meters) (feet)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70

\OO3"\lO\U'I-FD-ll\J-5

10
11
12
13
14
15
16
17
18
19
20
21
22

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

. ' Q — _ —-

a Q Q Q — an

(tsf)

13.50
21.12
24.70
27.75
33.93
26.55
26.47
38.08
37.45
37.85
21.95
36.65
28.22
24.05
30.22
34.28
37.22
43.20
20.03
29.87
49.76

151.97

(tsf)

0.39
1.01
1.25
1.45
1.52
1.33
1.30
1.46
1.51
1.43
1.09
1.23
1.27
1.06
1.29
1.47
1.57
1.76
1.01
1.15
1.49
1.68

(%)

2.88
4.78
5.08
5.22
4.49
5.00
4.91
3.82
4.02
3.78
4.98
3.36
4.50
4.40
4.27
4.29
4.22
4.08
5.03
3.84
3.00
1.11

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29

--Q-I-II--I

I

- . _ _ _ _ _ - . . . ' - - - - - - - u i i n -—---

SOIL BEHAVIOUR TYPE

—fl.-.'..'.-._-_. - - - - - I Q & i -I-I-HI----ill

silty clay to clay
clay
clay
clay

silty clay to clay
clay
clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

silty clay to clay
sandy silt to clayey silt

sand to silty sand
- ¢ . . . q Q - - - ----i-I--I-I-I----I‘-"IP."

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

-—-PU-_'—

§ Q fi Q —-_

Eq - Dr PHI
(%) deg.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80

Su:

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
40-42

Nk= 17

SPT Su
N tsf

9 .7
20 1.2
24 1.4
27 1.6
22 1.9
25 1.5
25 1.5
18 2.2
24 2.1
18 2.1

'21 1.2
18 2.1
18 1.6
23 1.3
19 1.7
22 1.9
24 2.1
21 2.4
19 1.1
19 1.6
19 2.8
36 UNDEFINED

.|.p.q. p Q q a _ — — — _ _ _ _ — —-

FIG. A-4-10
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WUUDWARD-CLYDE CONSULTANTS
CPT-11

Operator: .L Dldhani
Page: I
Cone Used: _ 243

CPT Date: 413195
Location: Baldwin
Job Numlmerz 5E08560

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV'
(tsf) (X) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

‘OO$'\lO'~U'l-I-*-U|l\J—\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28“
29
30
31
32
33
34
35
36
37
38

(tsf)

13.97
17.87
22.44
39.52
34.40
32.37
35.85
25.63
31.70
40.28
33.30
27.72
31.67
28.82
24.85
33.87
41.03
35.78
27.72
21.93
40.70
31.85

197.10
285.84
152.78
99.30
86.78
61.58
12.35
27.57
28.85
32.57
23.88
21.32
22.23
25.53
20.53
22.20

0
0
1
1
1
1
1
1
1
1
1
0
1
1
0
1
1

. ,fi

1
0
1
1
1
1
0
0
0
D
0
0
1
1
1
0
0
0
0
0

Q 1 _ K Q Q ‘I--

37
69
07
81

.73
43
44
14
24
58
37
99
15
17
82
15
28
27
02
98
31
09
02
11
33
22
16
32
40
76
10
40
00
87
88
89
93
76

2.63
3.87
4.77
4.57
5.03
4.41
4.01
4.46
3.92
3.93
4.11
3.56
3.63
4.07
3.29
3.39
3.11
3.56
3.68
4.46
3.22
3.43
0.52
0.39
0.22
0.22
0.18
0.52
3.26
2.76
3.80
4.29
4.21
4.08
3.95
3.50
4.53
3.42

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.41
1.48
1.54
1.59
1.65
1.71
1.77
1.80
1.83
1.86
1.88
1.91
1.94
1.97
2.00

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to
clayey silt to
clayey silt to
clayey silt to
clayey silt to

clay
clayey silt to
clayey silt to

sand

silty
silty
silty
silty
silty

silty
silty

clay
clay
clay
clay
clay

clay
clay

gravelly sand to sand
sand
sand
sand

sand to silty sand
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clay

clayey silt to silty clay
I I I I I I 1 Q Z Q Z Z —-I

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(Z)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
80-90

>90
70-80
60-70
50-60
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su: Nk= 17

Kfifillfl

PHI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
44-46
40-42
38-40
38-40
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

§ — _ _ _ I _ H B — H — 1 h Q I II

SPT Su
N tsf

7 .8
11 1.0
21 1.3
25 2.3
33 2.0
21 1.8
23 2.0
25 1.4
20 1.8
19 2.3
21 1.9
13 1.5
15 1.8
18 1.6
12 1.4
16 1.9
20 2.3
17 2.0
13 1.5
21 1.2
19 2.3
15 1.7
38 UNDEFINED
46 UNDEFINED
29 UNDEFINED
19 UNDEFINED
17 UNDEFINED
15 UNDEFINED
8 .6

13 1.5
18 1.5
21 1.8
15 1.2
14 1.1
14 1.1
12
20
11 IIIIIL I.-.265-1

FIG. A-4-11



— — — - pg.

CPT-11
Operator: J. Uldham
Page:
Cone Used:

CPT Date: 413195
Location: Baldwin
Job Nunlber: 5E08560

a Q ¢ - - - - - - -.' Q I — I H Q -—-- - - - - ; — — — Q Q ‘._. ‘ ; “ ' q - - - - u u Q Q I I u I a-u--u-------n-

. DEPTH QC (BVQ) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

.aeters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55
18.85

i i i i ii-id

Dr - All

(feet)

so
4o
41
42
43
44
45
46
47
4a
49
5o
51
55'
53
54__
55
56
57
5s
59
so
61
62

i C Q Q Z I Q —-_-

(tsf)

18.37
18.60
21.75
22.00
22.02
21.58
17.74
23.33
22.00
20.37
22.33
17.42
24.38
89.13

105.23
36.48
35.78
31.07
29.63
40.28
33.37
28.25
27.88
27.30

3 1 C S Z I § I Lb

(tsf)

0.68
0.65
0.70
0.73
0.73
0.69
0.60
0.85
0.60
0.77
0.74
0.44
0.63
0.63
1.08
1.04
0.98
1.19
1.25
1.37
1.29
1.17
1.21
1.09

(X)

3.71
3.52
3.23
3.33
3.30
3.19
3.40
3.65
2.73
3.76
3.31
2.52
2.60
0.70
1.03
2.86
2.74
3.83
4.21
3.39
3.85
4.16
4.35
4.00

(tsf)

2.03
2.05
2.08
2.11
2.14
2.17
2.20
2.23
2.26
2.29
2.32
2.35
2.38
2.40
2.43
2.46
2.49
2.52
2.55
2.57
2.60
2.63
2.66
2.69

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sand to silty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Capanella 1983

‘EH-*_'E Q Q — _ I-* $ F $ F P C H Q Q § _ Q fl'—I

Eq - Dr PHI SPT Su
(X)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
50-60
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

sf

_|--5-1-5--1»-5-1_-

IIIIIIIIIIII@-5Q-5TU@-5-5-"-"‘O‘O

1.2
UNDEFINED

UNDEFINED

1.9
1.9
1.6
1.5
2.1
1.7
1.4
1.4
1.3

**** Note: For interpretation purposes the PLOTTED CPT PROF1LE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

-'_'_P'I!-f r—¢|e |-'r'!‘I""I—I"' — "

FIG. A-4-11
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WUUDWARD-CLYDE CUNSULTANTS
CPT42

0perator: J. 0|dham
Page:
Cone Usech 243 _ _ T

CPT Date: 414195
Location: Baldwin
Job Number: 5E08560

J n I l I I I - I II tfllfllfll

DEPTH QC (avg) F5 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(tsf) (Z) (tsf)(meters)

———‘-.

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All -

(feet)

‘O@"\|O'~U1-¢\Lh||\J-i

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

9.97
22.08
22.60
31.50
35.72
33.33
31.27
33.38
31.68
29.00
32.95
26.70
26.12
29.52
27.78
33.20
39.48
31.38
38.73
25.53
29.26
35.57
33.37
22.27
31.72
29.02
24.10
30.58
37.48
27.77
18.12
18.35
24.47
18.45
14.93
17.88
19.83
19.40

0.37
0.97
0.91
1.41
1.52
1.38
1.30
1.47
1.14
1.20
1.38
1.09
0.99
1.06
0.89
0.98
1.23
1.04
0.88
0.79
0.89
1.03
1.04
0.63
0.86
1.12
0.85
1.11
1.49
1.00
0.65
0.51
0.54
0.26
0.21
0.46
0.55
0.46

3.74
4.41
4.05
4.49
4.26
4.13
4.15
4.40
3.61
4.13
4.18
4.08
3.78
3.59
3.21
2.96
3.12
3.33
2.27
3.11
3.05
2.89
3.11
2.81
2.72
3.87
3.53
3.64
3.97
3.61
3.59
2.78
2.19
1.40
1.41
2.55
2.76
2.38

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

clay
clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey

silty clay to clay
clayey silt to silty
clayey silt to silty
clayey silt to silty
clayey silt to silty

silty clay to clay
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
clayey silt to silty
clayey silt to silty
clayey silt to silty
E H I Q D Q Q § Q Q 1 Q Q _ I I Q I P Q_

sands (Jamiolkouski et al. 1985) PHI Robertson and Campanella

clay

clay
clay
clay
clay
clay
silt
clay
clay
silt
clay
clay
silt

clay
clay
clay
clay

clay
silt
silt
silt
clay
clay
clay

1983

_-fillfl-13$

(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
Z Z Z Z it

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

*1-'_-QIQ

H

10
21
14
20
23
21
20
21
15
19
21
17
17
14
13
16
19
15
15
12
14
14
16
11
12
19
12
15
18
13
12

‘Oi-O*OO\‘\l*O*O

Eq - Dr PHI SPT
*'TTC_

Su
tsf

.5
1.2
1.3
1.8
2.0
1.9
1.8
1.9
1.8
1.6
1.9
1.5
1.4
1.6
1.5
1.8
2.2
1.7
2.2
1.4
1.6
2.0
1.8
1.2
1.7
1.6
1.3
1.7
2.1
1.5
.9

-A-5I @@\O"‘~|‘OU'|\O

QL_I-flI'_-

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A—4—12
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CPT-12
Operator: J. Uldham
Page: 212

243llone Used: _
--Ir-II 1 1 F 1 T C T3‘ I — fl E I I Q I I I In

CPT Date: 414195
Location: Baldwin
Job Ngherz 5E08560

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOR TYPE
(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65

B Q Q I I B I--I-

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48

Q--ICI-G-I-I--I-I

(tsf)

20.43
23.32
26.52
24.27
19.22
17.70
14.76
14.88
34.83
43.08
QI-*fl"_I

(tsf)
- — r i I Q I 1 i I -I--ll

0.51
0.68
0.65
0.65
0.33
0.34
0.15
0.16
0.67
0.90

Cifitfil I Q Q Q Q $1

I-*IIiIflI

I.-—-

(X)

2.50
2.93
2.45
2.69
1.71
1.94
0.98
1.10
1.93
2.08

II I I I I II.

(tsf)
I I I — Q Q i I — I II

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09

I I - I Q § _ P I I G I U F H H J C -ID

clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
-I-It-I--I--I i E I I I -I-I-IQPQCHB

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella

clay
clay
silt
clay
silt
clay
silt
silt
silt
silt

1983

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
i_'fl'§'fl*I-

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

FIG. A-4-12

§ B H _ E Q Q _ Q B fl k Q“-

Q T § Q Q I Ufi
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WOUDWARD-CLYDE CONSULTANTS
CPT-13 _

Operator: J. Uldham
Page:
Cone Used: 243 ___

CPT Date: 414195
Location: Baldwin

_J_ob Number: 5E08560
§ § 1 I I I II 3“--*- I — I — II

DEPTH occavoa rs (avg) Rf (avg) slow
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr - All

(feet)

O0"\lO\UI-¥*~UlI\J-I

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

19.20
46.05
28.76
18.95
28.47
22.42
30.02
37.40
26.12
34.80
31.25
29.72
30.75
33.43
32.77
28.00
34.30
44.83
35.15
30.43
33.61
37.50
28.20
36.13
41.72
31.10
47.50
52.32
47.60
33.20
38.80
21.67
22.73
23.67
20.95
25.03
25.85
22.15

(tsf)

0.51
1.13
1.02
0.89
1.24
1.19
1.37
1.48
1.05
1.59
1.44
1.49
1.34
1.43
1.40
1.32
1.44
1.51
1.38
1.14
1.24
1.49
1.19
1.23
1.80
1.21
1.91
2.06
1.83
1.55
1.64
0.98
0.82
0.91
0.83
0.90
0.86
0.73

- - - — ; I -.‘

(%)

2.63
2.46
3.55
4.71
4.36
5.29
4.55
3.97
4.02
4.56
4.60
5.00
4.36
4.27
4.27
4.72
4.19
3.37
3.91
3.74
3.69
3.97
4.23
3.41
4.32
3.89
4.03
3.93
3.84
4.67
4.23
4.52
3.59
3.86
3.97
3.58
3.31
3.31

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10
1.16
1.23
1.29
1.35
1.39
1.42
1.45
1.48
1.51
1.54
1.57
1.59
1.62
1.65
1.68
1.71
1.74
1.76
1.79

SOIL BEHAVIOUR TYPE

I fl § _ I I I I I I I I I I I I I I I I — I I I I I I H II

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr PHI SPT Su
(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Su: Nk= 17

sf

1.1
2.7
1.6
1.1
1.6
1.2
1.7
2.1
1.5
2.0
1.8
1.7
1.7
1.9
1.8
1.5
1.9
2.5
2.0
1.7
1.9
2.1
1.5
2.0
2.3
1.7
2.7
2.9
2.6
1.8
2.1
1.1
1.2
1.2
1.1
1.3
1.3
1.1

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

— 1- --|.-,_--pr I ---— -H, - I .I ._ |_,.H,_,_|_-1 ,_|___,_l_,_

. -._
--‘I

- - ..s1_. ,

FIG. A-4-13
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CPT-13
ope~F5E J. 0-ldham ' '
Page:
Cone Used: _ i243 __

CPT Date: 414195
Location: Baldwin
Job Number: 5E085B0_

—§-'fl'—-'—I'$$$$$— _ — Q fl H — -F1 _ L Q Q _‘I C § 1 Q flil -in-—— C T Q Q —'K

' DEPTH QC (avg) FS (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45
16.75
17.05
17.35
17.65
17.95
18.25
18.55

Dr -

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

(tsf)

24.65
26.02
27.68
24.70
22.42
16.93
20.26
51.07
37J92
28.20
32.20
27.53
26.58
29.10
24.73
24.55
58.37
32.35
34.47
31.53
30.88
23.25
23.98

(tsf)

1.00
1.05
1.15
1.11
0.93
0.64
0.63
0.75
1.03
0.85
1.02
0.96
0.94
1.05
0.70
0.60
1.70
1.11
1.03
0.87
1.02
0.78
0.86

I I I G Q I III

(%)

4.07
4.02
4.15
4.50
4.16
3.79
3.12
1.48
2.72
3.00
3.17
3.48
3.52
3.62
2.82
2.46
2.91
3.42
2.98
2.76
3.30
3.35
3.59

(tsf)

1.82
1.85
1.88
1.91
1.94
1.97
2.00
2.03
2.06
2.09
2.11
2.14
2.17
2.20
2.23
2.26
2.28
2.31
2.34
2.37
2.40
2.43
2.45

silty clay to clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt
silt
silt
silt
silt
silt
silt

silty
silty
silty
silty
silty
silty
silty

sandy silt to clayey
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
clayey silt to silty
clayey silt to silty

clay
clay
clay
clay
clay
clay
clay
silt
clay
clay
silt
clay
clay
clay

$ $ F $ $ 3 _ § 3 Q K K C Q Q L _-‘H-H

Eq - Dr PHI SPT Su
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

<40
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

deg.

uuoro
uuoro
uuoro
unoro
uuoro
uuoto
uuoro
32-34
Uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
uuoro
unoro
uuoro
uuoro
uuoro
uuoro

All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

N tsf

16 1.3
17 1.3
18 1.4
24 1.3
14 1.1
11 .8
10 1.0
16 UNDEFINED
15 2.0
14 1.4
15 1.7
13 1.4
13 1.3
14 1.5
12 1.2
12 1.2
22 3.2
15 1.7
17 1.8
12
15
11
11
1—§§§-‘Di Q I G C — CC

ii-I-I IIII --o~o~

FIG. A-4-13
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WUUDWARD-CLYDE CONSULTANTS

Operaton .L Uldhflfll
Page:
Cone Used:

CPT-14
CPT Date: 1-H4195
Location: Baldwin
Job Number: 5E08560

Q h - - - - - - ‘ q -.- _-—"Q"fl Q . p _ —-

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf)(l'|'l61IEl‘S)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35

(feet)

~OCD'~lO~\.l1J'»\UlI\l-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

(tsf)

11.07
30.45
21.80
17.18
24.95
24.40
24.85
29.87
25.37
27.53
23.58
29.80
36.43
23.93
46.78
54.43
35.57
32.57
29.57
32.17
34.87
60.37
63.65
62.71

(tsf)
—-_-.-.-. ' p ' Q § ‘.5.

0.26
0.75
0.79
0.59
0.98
0.91
0.92
1.07
0.87
1.05
0.82
1.11
0.97
0.76
1.07
1.52
0.89
1.10
0.75
0.69
0.96
1.75
2.11
1.53

Q _ Z — Q Z Q Q _ $1

(%)

2.37
2.46
3.64
3.43
3.94
3.71
3.70
3.59
3.41
3.81
3.47
3.74
2.67
3.17
2.28
2.80
2.51
3.37
2.53
2.13
2.76
2.90
3.31
2.44

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1

i - h i - i I I--i

03
09
15
22
28

.33
39
45
51
57
63
69
75
81
87
93
98
04

.10
16
23
29
35
39

-Q-I-I-IQ--—--4

clayey silt to silty clay
sandy silt to clayey silt

silty clay
silty clay
silty clay
silty clay
silty clay

to clay
to clay
to clay
to clay
to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty
clayey silt to silty
sandy silt to clayey
clayey silt to silty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
clayey silt to silty
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt
sandy silt

clayey
clayey
clayey
clayey
clayey
clayey

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

clay
clay
silt
clay
silt
silt
silt
clay
silt
silt
silt
silt
silt
silt

1983

Eq - Dr
(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

Su

Q I G Q T Q _ _ § Q H H D Q Q Q Q3

PHI SPT SU
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

12
14
11
16
16

18
11 1.3

N tsf
*I'*fl*_- Q Q Z Z Q —I'—Q$$

5

1"1‘Q-IQ-I--iiii

IIIIIIII

In¥~~q:~ass~<>na~Jo~

16
14
12

14 1.7
14 2.0
11 1.3
18 2.7
21 3.1
14 2.0
16 1.8
11 1.6
12 1.8
13 1.9
23 3.4
24 3.6
24 3.6

FIG. A-4-14
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Q Q Q $ h Q HQ ii.-_-‘D—-

WUUDWARD-CLYDE CONSULTANTS
CPT-15

Page:
Cone Used: 243' _ _ _

Uperator: 0|dham —
111

CPT Date: 3131195
Location: Baldwin
Job Numbfi 5E08560

I-G-—-I-I--I--I t $ & t Q L fii-

DEPTH QC (avg) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (%) (tsf)
qt--_----Q

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75

~O@'\|O~U'l-I'~U|l'\J-5

10
11
12
13
14
15
16
17
18
19

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

Q C Q Q § G I'll-H

_ - - - — — --

41.22
44.60
51.91
85.55
31.70
24.42
30.33
23.83
29.25
35.07
39.23
29.32
38.77
37.22
67.98
77.35
56.75
48.88
53.88

0.85
1.56
1.41
3.01
1.21
0.92
1.22
1.16
1.12
1.51
1.64
1.13
1.56
1.51
2.71
3.46
2.37
2.04
1.62

2.07
3.50
2.71
3.52
3.83
3.77
4.02
4.88
3.83
4.31
4.18
3.86
4.02
4.06
3.99
4.48
4.17
4.16
3.00
-.-Q.‘--.

IUUI-Ii-IQ

D J i i G Q -J-J

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.63
0.69
0.75
0.81
0.87
0.93
0.98
1.04
1.10

Ill-I-III-Ill--II-II-Ill--IIII-ill-1III---'IIlII' I I I I II

sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
— Q Q Q Z § Q Q fl Q d Q Z Q Q D I 1 — — F Q Q -3

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su:

PHI
deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Q — — q @-

Nk= 17

SPT Su
N tsf

16 2.4
21 2.6
20 3.0
33 5.0
15 1.8
16 1.4
19 1.7
23 1.3
19 1.6
22 2.0
25 2.2
19 1.6
19 2.2
24 2.1
33 3.9
37 4.4
27 3.2
23 2.8
21 3.1

FIG. A-4-15
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-.p——— Q fi I Q *I'§

WUUDWARD-CLYDE CONSULTANTS
CPT-16

Uperator: J. Uldham
Page: I
Cone Used:

CPT Date: 3129195
Location: Baldwin
Jobjhunben 5E08560

Q * Q Z 1 Q *—*— . . _ - - Q - i - + - . - ' n - ‘ - - I I I I II-I

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

fi i & Q fi fi IIIII

(feet)

*OCD"‘~lO~LI'l-$‘~Lh|l\J—*

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

up-------I--ir

(tsf)

6.82
7.15

16.04
15.15
17.32
38.12
28.85
32.72
29.08
26.22
28.72
24.72
78.08

234.65
225.22
148.77
70.82
20.58
23.00
23.38
20.79
24.60
18.63
26.01
17.07
22.53
23.23
21.60
21.08
19.38
20.52
17.18
29.28
15.23
16.67
16.87
20.28
24.18

---i--I-I--I-+ ‘I-

§*_-*II§'—II

Q fi Q § §'§

0.21
0.36
0.60
0.62
0.62
1.53
1.23
1.27
1.22
0.92
0.68
0.70
1.17
0.74
0.56
0.68
0.74
0.66
0.77
0.88
0.93
0.98
0.80
0.99
0.79
0.85
0.85
0.68
0.61
0.67
0.75
0.66
0.86
0.51
0.63
0.70
0.79
0.98

3.15
5.03
3.76
4.08
3.60
4.02
4.26
3.88
4.21
3.50
2.38
2.81
1.50
0.32
0.25
0.46
1.04
3.20
3.36
3.76
4.46
4.00
4.29
3.81
4.66
3.77
3.64
3.15
2.89
3.46
3.66
3.82
2.94
3.35
3.78
4.15
3.88
4.06

I Z Q Q Q Q PT

-fl'I-I'll-‘$33

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

clay
clay

silty clay to clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt

sand
gravelly sand to sand

sand
sand to silty sand

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
clay

silty clay to clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clay
silty clay to clay
silty clay to clay

1 I _ I _ I - - ' - 1 1 I ' - - . - _ — 1 _ - --

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

Eq - Dr
(X)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

60-70

>90

>90

80-90

60-70
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

Su:

1 J Q § QIQI

PHI
deg.

.-.-.-..'q.-———

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

40-42

46-48
44-46

44-46

40-42

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

Nk= 17

SPT Su
N tsf

7
7

10
15
11
18
18
16
19 1.6
13 1.5
11 1.6
12 1.4
25 UNDEFINED
45 UNDEFINED
36 UNDEFINED
28 UNDEFINED
17 UNDEFINED
10 1.1
11 1.2
15 1.3
20 1.1
16 1.3
18 1.0
17 1.4
16 .9
14
15
10
10
12
13
11 .
14
10
11
16
13
15

i-JN-J zDOO~I\J<DO3~O-but

1-,1|.1‘|-II-ll-ll-ll-III-'Iii‘

IIIIIIIIII

Kai:tnco~¢o~<ncaco--nwlv

FIG. A-4-16

fll
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Iluuullrulu ULI uL. UUIIUULI fill I \-I

CPT-16
Operator: J. 0|dham
Page:
Cone Used:

CPT Date: 3129195
Location: Baldwin
Job Number: 5E08560

' DEPTH 00 (ave) Fs (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

11.85
12.15
12.45
12.80
13.10
13.40
13.75
14.05
14.35
14.65
14.95
15.25
15.55
15.85
16.15
16.45

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

-—_—_------§

(tsf)

20.70
23.87
40.33
27.51
26.73
17.68
19.67
19.77
16.30
12.60
15.80
18.07
18.33
14.38
31.10
56.48

0.88
0.87
1.25
1.26
1.00
0.88
0.80
0.52
0.28
0.28
0.51
0.67
0.68
0.49
1.23
2.27

— _ _ _ u-----i--it

Z Z — — — Q $§

-i--I-I-I4--—-

4.23
3.63
3.09
4.59
3.73
4.96
4.06
2.65
1.74
2.21
3.23
3.72
3.70
3.44
3.96
4.02

1.41
1.44
1.47
1.50
1.53
1.56
1.59
1.62
1.65
1.68
1.70
1.73
1.76
1.79
1.82
1.85
CTQ-3

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay

clay
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

P Q 1 T ‘WT

Eq-Dr
(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

Su:

PHI
deg.

___-*I—§ITD-3

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

SPT Su
H tsf

13 1.0
11 1.2
19 2.2
26 1.4
13 1.4
17 .8
13
9
8
6

10 .7
12 .8
12 .9
9 .6

20 1.6
27 3.1

-8_I

IIIIU1KlOO

FIG. A-4-16
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WUUDWARD-CLYDE CONSULTANTS
CPT47

Operator: J. Uldham l - _
Page: 112
Cone Used:

CPT Date:
Locafion:
Job Number:

I_

3130195
Baldwin

5E085§0
— b — Q — — - — - —- - - - - m - qq. Q‘-I-IIT ¥ K § Q I-Q

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV'

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

(meters) (feet)

CD"JO~\n¢~uaru-A

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

10.58
14.35
19.16
18.90
14.60
12.67
11.10
22.05
43.12
18.67
17.65
15.30
12.13
14.63
18.45
22.80
20.87
22.65
33.25
30.10
20.54
25.35
24.70
22.19
21.37
21.05
16.78
38.02
26.70
12.62
12.80
15.02
18.38
18.55
19.83
22.60
68.15
31.18

(tsf)

0.29
0.47
0.78
0.87
0.69
0.61
0.60
0.87
1.18
0.67
0.74
0.69
0.60
0.65
0.65
0.81
0.79
0.76
1.15
0.98
0.72
0.97
0.92
0.74
0.77
0.79
0.60
0.65
0.35
0.07
0.07
0.21
0.49
0.42
0.49
0.45
1.74
1.41

-H- - — — — — —-

(%)
K-11‘-

2.75
3.25
4.07
4.63
4.73
4.81
5.42
3.95
2.75
3.60
4.19
4.52
4.96
4.45
3.54
3.53
3.80
3.37
3.45
3.25
3.52
3.83
3.73
3.33
3.60
3.74
3.60
1.71
1.31
0.59
0.57
1.43
2.67
2.24
2.49
2.00
2.56
4.51

E § j Q $3

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

. — — — Q H H — — — Q & Q § I I H H - — —-

SOIL BEHAVIOUR TYPE

"---" Q Q Q Q Z Z Q QQI Q Q Q § CQI

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay
clay
clay

silty clay to clay
sandy silt to clayey

silty clay to clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty

silty clay to clay
clayey silt to silty
clayey silt to silty
clayey silt to silty

silty clay to clay

*fiI'C-I-'-Z-III?-_

silt

clay

clay
clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty
silty clay
silty clay
silty clay

sandy silt to
sandy silt to
sandy silt to
sandy silt to
sandy silt to

to clay
to clay
to clay
clayey
clayey
clayey
clayey
clayey

clayey silt to silty
clayey silt to silty
clayey silt to silty
sandy silt to
sandy silt to

silty clay to clay

clayey
clayey

clay

silt
silt
silt
silt
silt
clay
clay
clay
silt
silt

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Capanella 1983

Eq - Dr PHI SPT Su
(%) d

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
—-i----i-I--i-

Su:

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

Nk= 17

7
9

12
18
14
12
11
14
17
12
17
15
12
14
12
11
13
11
16
14
13
16
16
11
14
13
11
15
10

*O‘O*O‘OO~U'lU1

26
20

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1

eg. N tsf

_n-5-5_A_\i-L-l|\J-I—l-IIIIIIIIIIIIIIIIIIIII‘NIOJN—\NOO3O~00OOU1NO'~"'~lCDQ-IOD0*

1.1
1.4
1.3
1.2
1.1
1.1
.8

2.1
1.4
.6
.6
.7
.9
.9

1.0
1.2
3.8
1.7

(V 3.04) ****

FIG. A-4-17



— Q # I D — —-

CPT-17
Operator: J. Dldham
Page: 212
Cone Used: 243

CPT Date: 3130195
Location: Baldwin
Joh Number: 5E08560

I I — I I Q i i — — — - - - - — - Q Q --.-.5.

DEPTH Qc (avg) Fs (avg) Rf (avg
teeters)

11.85
12.15
12.45

§ § Q _ Q fi '_'_'

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

(feet)

39
40
41

C Q 1 Q 1 Q Q *I--_-

(tsf)

42.95
53.22
52.60
-I-II'.*flI'I

(tsf) (%)

1.54 3.58
2.67 5.01
2.47 4.69

§ C § § fi'*flI'—"fl'—"—*—*—$§$$—-$11111

)

l Q Q Q 'fl-*-

Q _ I Q it

SIGV'
(tsf)

1.41
1.44
1.47

SOIL BEHAVIOUR TYPE

W I I F I I I I -J-IQ-II-F-I¥-Gfl---—

clayey silt to silty clay
silty clay to clay
silty clay to clay

Qflfitlfllt-*fiI*§_--*fiI_'_*I-§C¥—-T-—-_1—'$

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

33?‘ _ _ H Q fi Q TI"§"§$'$'3I*§'*—-I—'—'flI*_-_*—*_-——_-

Eq - Dr PHI SPT Su
(%) deg. N tsf

I i - - - - n - - n - - - - - - - - - - ' - q . - - . . - -.-.

UNDFND UNDFD 21 2.3
UNDFND UNDFD 34 2.9

2.9UNDFND UNDFD 34

Su: Nk= 17

FIG. A-4-17
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F'*H-_-_-*_-

WUUDWARD-[ILYDE CONSULTANTS
CPT-18

Uperator: .L 0Idhan1
Page:
Cone Used: 243 _ _ _

CPT Date: 3129195
Location: Baldwin
Job_Numher: 5E08560

_--||----lI-- - - - - -_-|-I-li-I|I—lIlIlI

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(feet) (tsf) (tsf) (X) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

'O@"*lO\U'1-F~U~|l\-I-l

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Dr - All

9.27
6.35
4.21
8.40

15.67
12.75
14.83
9.47
9.73

15.53
13.72
20.60
21.90
18.65
16.40
17.72
15.78
19.97
21.68
21.38
22.94
34.80
34.52
35.40
24.05
34.65
23.58
24.33
26.50
22.62
19.10
10.60
8.17

20.77
32.37
19.08
19.92
17.67

0.31
0.24
0.20
0.27
0.60
0.54
0.59
0.46
0.59
0.64
0.51
0.66
0.88
0.71
0.58
0.66
0.57
0.63
0.67
0.72
0.85
0.92
0.91
0.92
0.81
1.01
0.51
0.57
0.85
0.37
0.28
0.15
0.08
0.51
0.89
0.62
0.58
0.88

P T T Q I C — Q C Q -‘I

-"-'3?‘-§-PT-

D I I Q I--I--I--I-

3.34
3.78
4.77
3.24
3.85
4.23
3.96
4.88
6.07
4.13
3.72
3.20
4.02
3.83
3.56
3.74
3.61
3.15
3.08
3.37
3.70
2.65
2.63
2.59
3.38
2.91
2.16
2.35
3.20
1.61
1.48
1.40
0.92
2.47
2.76
3.24
2.91
4.99

'§-'II§

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
0.94
0.97
1.00
1.03
1.05
1.08
1.11
1.14
1.17
1.20
1.22
1.25
1.28

—IZI—-flIZ—I-_I-_-Q

clay
clay
clay
clay

silty clay to clay
clay

silty clay to clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

clay

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

Eq - Dr
(Z)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

PHI SPT SU
deg.

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD

UNDFD
TTQII

Su: Nk= 17

— — — — — p _ _ — — — —q

H t

@-I‘-'~O~\O

10
12
9
9
9

15
9 .

10
14
12
10
11
10
10
10
10
15
13
13
14
12
17
9
9

13
9
7
5
4

10
12
9

10
17

FIG. A-4-18

S f
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1.9
1.2
1.3
1.4
1.2

ii1-H-I

IIIIIIII ‘O@‘O"\|-IUlU1@

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

_ _ -- _,. 2,2- _. -fl.H_



(avg) SIGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (%) (tsf)

***

WUUUWI-\l1U'L:L I UE IJUIVOUL I HN I O

CPT-18 g
Upgratorz I J. mham - — I
Page: 212
Cone Used; 243

by.‘-..-.——————— - — — p -..p.'.-.—p-.-..-.-.-. § _ _ _ _ _ ‘ ‘ . . -_-_-_--

CPT Date: 3!29I95
Location: Baldwin

DEPTH Oc (avg) Fs (avg) Rf

I I I n I I I I § u - - - - - - - _ - - - - - - - . ‘ ' . . - - - ‘ - - - - - - - - h - - - n - - - - - - - - . . . . - _ q - --

11.85 39 24.92 1.30
12.15 40 49.58 2.16

*—-*fl-_—Qk—*$@-‘Q11 G Q Q H C — —$I$Ii'$$$$$

Dr - All sands

* Note: For interpretation purposes the PLOT

_Job Nunlher: 5E08560

Eq - Dr PHI SPT Su
(X) deg. N tsf

UNDFND UNDFD 24
UNDFND UNDFD 32
1-Q-T?‘ _-C-*_-III ‘Q11-‘_--_-'— 111$

5.22 1.31 clay
4.35 1.34 silty clay to clay

‘I-*_fi'*flIflI'flI‘C'*§§I Q Q Q Q — —'$*—*flI‘flI'I Q Q Q Q Q Q Q Q Q Q Q Q Q _-*-*—-*_-‘—-_-*_-*1‘-*_-*—*—'QI'T'¥' $ $ 1 I _-*-*§'*§"flI

(Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 17

TED CPT PROFILE should be used Hith the TABULATED OUTPUT from CPTINTR1 (V 3.04) **

FIG. A-4-18

1.3
2.7
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vvuuuWHriU-bLIUl: LUNDULI I-\|\|lo

CPT-19
Uperator: .L 0ldhan1
Page:
Conellsedz

CPT Date: 3130195
Location: Baldwin
Jobflunmen 5E08560

T I T I Q B E H — —- q$$—-“.._.§§p'—.$1-$'—'_-*_I*_I*_I'flI'flI§*I-‘III-_-

oamn Qc (avg) Fs (avg) Rf (avg) SIGV' sort aauavxoua TYPE
(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95
8.25
8.55
8.85
9.15
9.45
9.75

10.05
10.35
10.65
10.95
11.25
11.55

Dr

(feet)

*O@‘\lO*U'l-l'\Lr~ll\.‘I—l

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

(tsf)

6.97
7.88
8.44
7.80

11.30
15.28
24.22
22.50
22.72
15.72
15.02
18.67
20.52
18.97
19.37
17.38
20.95
20.40
25.08
30.43
25.74
27.43
15.58
14.99
17.38
15.38
11.37
14.43
22.05
26.38
23.65
19.73
14.62
17.18
15.32
21.60
27.83
27.73

(tsf)

0.24
0.38
0.37
0.33
0.51
0.54
0.62
0.73
0.76
0.59
0.52
0.61
0.67
0.71
0.63
0.53
0.67
0.75
0.81
1.01
0.93
0.83
0.34
0.38
0.41
0.39
0.33
0.48
0.71
0.91
0.82
0.55
0.27
0.45
0.26
0.41
0.61
0.72

---I-J. Q - ‘ Q 4.‘.

(X)
-FII-.1

3.41
4.81
4.40
4.28
4.47
3.52
2.57
3.25
3.33
3.79
3.47
3.26
3.25
3.72
3.26
3.06
3.18
3.70
3.22
3.31
3.59
3.01
2.18
2.54
2.35
2.53
2.87
3.32
3.24
3.47
3.45
2.79
1.85
2.61
1.72
1.92
2.19
2.59
I-I--Q

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.45
0.51
0.57
0.61
0.64
0.67
0.69
0.72
0.75
0.78
0.81
0.84
0.86
0.89
0.93
0.95
0.98
1.02
1.04
1.07
1.10
1.13
1.16
1.19
1.21
1.24
1.27
1.30
1.33
1.36
1.38

Q F I Q Q § § § I $ _-

clay
clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey
clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to
silt to

silty
silty
silty
silty
silty
silty
silty
silty

clay
clay
clay
clay
clay
clay
clay
clay

silty clay to clay
silty clay to clay

clayey
clayey
clayey
clayey
clayey
clayey
clayey

silt to
silt to
silt to
silt to
silt to
silt to
silt to

silty
silty
silty
silty
silty
silty
silty

sandy silt to clayey
sandy silt to clayey
sandy silt to clayey

- All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella

clay
clay
clay
clay
clay
clay
clay
silt
silt
silt

I-Q & I Z Z Z Z $-

Eq - Dr PHI SPT Su
(X)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

1983 Su: Nk= 17

-n -“"~|@O3'\|

10
12
11
11
10
10
9

10
12
9
8

10
13
12
15
12
13

_n —>-O-J'~.|O0-~J'-l

13

-I-B_l--Oo—4on~:~o-

— — q — np.-q

-------h--—-

sf

-l_l_h-I-.n_n_s@-5-L-A-\_\-5_n...n-A

@"\|@l\J-¥'*-""'~|U'l@“(J'*~l@U'|-F\‘\I-C‘-l—l\()QQ-lQ@@U'lI\J~|-\@@~F*-F‘-3*-F‘

.7
1.1
1.5
1.4

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

FIG. A-4-19



CPT-19
Uperator: J. Uldham
Page: 212
Cone Used: 243

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

‘ - - _ _ 5*---__‘—'-'--'.’"""""'*""'-"-----'-"."i'—IIII-¥-I--I--I-i-I--i-----—————.q-—-qq-.--‘..-.-.....‘.-.-.-.-.-.-_-_.'-.n.——-———--—h———

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE
(meters) (feet) (tsf) (tsf) (Z) (tsf)
""--—--___‘.-'--'."--_-_--—---""|'Il"-1l'— - - - - - I I I I I i I I fi - - -—-II-I I i i i 5 i l i i I i a Q i i I I I I I I n I I Q I I I - - - - - - - H -I-I

11.85 39 35.52 1.46 4.10 1.41 silty clay to clay
12.15 40 66.70 2.52 3.78 1.44 clayey silt to silty clay

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

I--I‘-|-I--I-1-11-‘,-1.p— 1--. -r|-r -|--—-1---| _- ,.-. .,_, _ _,,.,, ,_.,__-...|-.—-I----

in .\."'

w w — — — — — — ; ; ' § - ‘ -._

Eq - Dr PHI SPT Su
(%) de9.

UNDFND UNDFD
UNDFND UNDFD

Su: Nk= 17

N tsf

23 1.9
32 3.7

1 Q H T T Q Q i Q Q Z 1 Q Q --

FIG. A-4-19
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-In-In--II PH-*—*—'—

WOUDWARD-CLYDE CONSULTANTS
DPT-20

Uperator: J. Uldharn
Page:
Cone Used:

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

I - - - - - 4 ‘ ' .-- Q Q Q C P T T§"'T*—'T"FTTT_-_--‘flllfllfllt--—--—-

DEPTH QC (avg) F8 (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35

i t d h t ' —-

Dr - All

(feet)

*O@“JO~U1-ll\U|l'0—I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

_ _ - _ _ — _ -..q.

(tsf)

8.68
14.27
22.29
23.03
21.10
21.30
16.73
38.47
44.78
15.35
20.52
16.18
14.88
14.83
18.28
54.15
15.15
6.22

10.88
16.12
17.64
14.45
10.83
12.87

(tsf)

0.25
0.40
0.73
0.79
0.92
0.94
0.79
0.79
1.26
0.81
1.03
0.72
0.72
0.54
0.47
0.52
0.18
0.05
0.20
0.47
0.55
0.53
0.43
0.61

(%)

2.82
2.81
3.2a
3.44
4.38
4.41
4.74
2.06
2.80
5.26
5.00
4.4?
4.84
3.66
2.55
0.96
1.20
0.79
1,80
2.90
3.09
3.70
3.94
4.70

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

03
09
15
22
28
33
39
42
45
48
51
54
56
59
62
65
68
71
73
76
79
82
85
88

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

clay
clay
clay

sandy silt to clayey silt
sandy silt to clayey silt

clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
sensitive fine grained

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay

sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983

P-Q-‘I-QIQIQ W I K G I _ __

Eq - Dr PHI SPT Su
(%)

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
50-60

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND

UNDFND
UNDFND

UNDFND

Su

deg. N

UNDFD 6
UNDFD 7
UNDFD 11
UNDFD 11
UNDFD 20
UNDFD 20
UNDFD 16
UNDFD 15
UNDFD 17
UNDFD 15
UNDFD 20
UNDFD 16
UNDFD 14
UNDFD 9
UNDFD 9
40-42 17
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD 10
UNDFD 12

\OCDO3U'lUlO\

. Nk= 17

_ Q Q § § b it

Q-— — — — — —-

sf

-n—I—l-III...I|\ITUU1Ul@Ul

.9
2.2
2.6
.8

I-D

WW1)-I

1.0
UNDEFINED

.8

.3
I5

tr~:.n:-|:0iJe

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

1-

FIG. A-4-20
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‘E-333

WUUDWARD-CLYDE CONSULTANTS
CPT-21

Operator: .L Dldhani
Page:
Coneflsedz 243 _ L _J _ _ _ _

CPT Date: 3130195
Location: Baldwin
Job Number: 5E08560

-r- - - - - - - ¢ _-

DEPTH QC (BVQJ F8 (avg) Rf (avg) SlGV' SOIL BEHAVIOUR TYPE

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

Q n - i q p q -1-

Dr - All

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED

-I-II--1---" _._ .,.
J.
‘;.|_1v

(feet)

‘OOll'\IO\UI-ll‘-U~|l'\J-\

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

(tsf)

6.72
10.83
14.66
13.63
16.78
12.48
90.07
56.38
30.02
31.53
17.72
14.55
11.88
7.63
8.77
9.68

14.50
10.22
10.07
14.02
20.79
24.25
32.77
32.07
41.78
‘i"l"fiII

(tsf)

0.28
0.43
0.61
0.62
0.65
0.55
0.62
0.89
0.91
0.97
0.59
0.37
0.38
0.29
0.35
0.49
0.45
0.23
0.14
0.26
0.50
0.76
1.09
1.45
1.82

(%)

4.13
3.93
4.18
4.53
3.84
4.41
0.69
1.57
3.04
3.07
3.30
2.56
3.17
3.80
3.96
5.06
3.12
2.20
1.43
1.83
2.42
3.13
3.32
4.52
4.36

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91

--—.--—. — — — _ — — — — — — -any--‘*4

clay
clay
clay
clay

silty clay to clay
clay

sand to silty sand
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay
clay

silty clay to clay
clayey silt to silty clay

*_'I§'—fl'

sq - Dr PHI set

J-q-I--I--I

clayey silt
clayey silt
clayey silt
clayey silt
clayey silt

silty clay
silty clay
silty clay
silty clay
silty clay

silty clay to clay
silty clay to clay

I D D I — H H D I G I & I Q Q G I I I G I I _ Q-

sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

(%)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
70-80
60-70
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
I i Q n up

Su

OUTPUT

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
44-46
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

Nk= 17

N

6
10
14
13
11
12
22
18
14
15

'\|U'lU'l*O*OCD‘-l@"\l@

10
12
16
20
27

Su
tsf

5o5~|Z:=E:~i.-1
.7

UNDEFINED
UNDEFINED

1.7
1.8
1.0
.8

‘NtnD154Lnis5-Em
1.1
1.3
1.8
1.8
2.3

from CPTINTR1 (v 3.04) ****

FIG. A-4-21
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-IF-"T"- 3-I-H-I-Q

WOUDWARD-CLYDE CONSULTANTS
CPT-22

Uperator: J. Oldham
Page:
Cone Used: 243 _ _

CPT Date: 3131195
Location: Baldwin
Job Number: 5E08560

— w — — — _ - * - -- — — — — Q - -.5. I I I I I — — — — — — F I I I i i I B d t — — ---

DEPTH QC (3V9) F5 (3V9) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE

(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45

. 5.75
6.05
6.40
6.70
7.00
7.35
7.65
7.95

-II_I‘fi"fiI‘C C31

(feet)

"O@"*~|O\UI-l*Ull\I—I

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

-I-fl--I--I--I--i-

(tsf)

9.10
15.17
15.43
24.57
21.73
16.27
17.92
71.20
31.97
18.17
17.28
16.95
26.43
32.40
20.38
18.98
16.88
18.38
14.37
13.97
13.26
11.20
10.03
16.29
30.65
60.65
U-III-U

(tsf)

0.40
0.66
0.65
0.71
0.86
0.62
0.50
0.51
0.80

0.66
0.54
0.57
0.46
0.58
0.46
0.46
0.35
0.49

0.37
0.25
0.24
0.18
0.16
0.29
1.20
0.78

(%)

4.43
4.33
4.19
2.90
3.96
3.83
2.79
0.72
2.50
3.66
3.14
3.37
1.72
1.79
2.24
2.40
2.09
2.66
2.55
1.79
1.84
1.60
1.55
1.77
3.91
1.29
-I-I4-I

(tsf)

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
0.94

clay
clay
clay

clayey silt to silty clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
sand to silty sand

sandy silt to clayey silt
silty clay to clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty sand to sandy silt
F # D I I I I I-I-i-i-i--hi-h--——--h---

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

C I Q I tj $$_-Q‘.-

Eq - Dr PHI SPT Su
(3)

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
60-70
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60

Su:

deg.

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40

Nk= 17

9
15
15
12
14
10
9

17
12
12
8

11
10
12
10

OJU'lU'lO\'\l‘*J*O@*O

20
19

sf

—l-—‘I

\O|'U-F‘°@@U'I

1.0
UNDEFINED

1.8
1.0
.9

-I_l--.1.1.:_n

..QI.....'..U1U1"*1“*1"QQ‘O@-5@U1‘O

.8
1.7

UNDEFINED
IIIUI“'§fi

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****

P "‘ I“ I'_II")I"'UII'II'fl.fl}.D.}.l;-I’,ll-I‘:-I‘.l" '
- . , .

FIG. A-4-22
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I I I — I I ‘I-_

WUUDWARD-CLYDE CONSULTANTS
CPT-23

Operaton .L Oldhani _
Page:
Cone Used:

CPT Date: 3!31l95
Location: Baldwin
Job Number: 5E08560

'fl*Il*II'II * § I I I III *fiI'—'—'_

DEPTH oo (avg) Fs (avg) Rf (avg) s1cv' SOIL BEHAVIOUR TYPE
(tsf) (%) (tsf)(meters)

0.30
0.60
0.95
1.25
1.55
1.85
2.15
2.45
2.75
3.05
3.35
3.65
3.95
4.25
4.55
4.85
5.15
5.45
5.75
6.05
6.40
6.70
7.00
7.35
7.65

(feet)

~OQ:-\|O~UI-F"~Ull\J—'

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

(tsf)

5.55
8.07

15.29
20.70
16.08
29.07
29.58
10.93
14.08
33.20
14.17
11.50
15.62
15.63
13.92
13.77
13.55
20.27
10.68
9.33

14.03
21.33
29.63
22.91
16.18

0.17
0.33
0.55
0.79
0.64
0.51
0.29
0.47
0.43
0.63
0.41
0.56
0.54
0.39
0.21
0.22
0.40
0.49
0.16
0.09
0.28
0.47
0.78
0.74
0.38

QT — _ T Q Q — —-it

3.14
4.05
3.61
3.84
3.96
1.76
0.97
4.25
3.06
1.89
2.91
4.84
3.45
2.49
1.50
1.61
2.92
2.42
1.49
0.97
1.98
2.20
2.64
3.21
2.32

- i - 1 i F I-

_ I I I H I I-1-

0.03
0.09
0.15
0.22
0.28
0.33
0.39
0.42
0.45
0.48
0.51
0.54
0.56
0.59
0.62
0.65
0.68
0.71
0.73
0.76
0.79
0.82
0.85
0.88
0.91
II-I

_ _ _ . . - . _ '..|-.II--I-Q-II--I--I--IIIlII"'

clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
silty sand to sandy silt

clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

Dr - All sands (Jamiolkouski et al. 1985) PHI - Robertson and Campanella 1983

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED output from CPTINTR1 (v 3.04) ****

IIId-§

Eq - D
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SPT Su
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed to characterize the index and engineering properties of the
subsurface soils. Index tests consisted of visual classification, water content, dry unit
weight, and liquid a11d plastic limits. Engineering property tests consisted of a direct shear
test, unconfined compression tests, unconsolidated-undrained (UU) triaxial compression tests,
and consolidated-undrained (CIU) triaxial compression tests. The direct shear test was
extended to determine the residual strength.

Results of the laboratory tests are summarized and given in Tables B-1 through B-3 in this
appendix, and appear on the detailed boring logs. Plots of the grain size distributions are
shown in Figures B-1 through B-6. Compaction curves are included as Figures B-7 through
B-10. Consolidated drained triaxial test results for drained peak strength are given in
Figures B-ll through B-14. Direct shear test results are shown in Figures B-15 and B-16.

tlc\ilpowcr\5E08560.APB B - l .Tlm6 9, 1995



TABLE BP1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL UhCOnf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ksf) 200

B-01 5. CL 17 7.8 11.7
B-O1 10. CH 27 61 21
B-O1 15. CL 15 7.2 11.2
B-O1 20. CL 19
B-O1 35. CL 19
B-O1 40. CL 25
B-O1 45. CL 23 44 17
B-O1 50. CL 14
B-O1 55. CL 26
B-O1 60. CL 30
B-01 65. CL 25
B-O1 70. CL 19
B-O1 75. CL 23
B-O2 5. CL 20 37 17
B-O2 10. CL 21 44 18
B-O2 15. CL 22 44 19
B-O2 20. CH 26 55 21

O\O\U'lN5UJ

CDO‘l|P-l\JCJkO|1-*~'~.01.0K0

OOQOOOOOOOOOOU1U1LflLfllflLflU1U1WLHOOOCJCJCJOOCJOOOOOOCJCJ

--.

B—O2 24 SP 28
B-O2 29. CL 23
B-O2 34. CL 23
B-O2 CL 32 49 19
B-O2 44. CL 18 38 18
B-O2 CH 23 51 20
B-O2 54. CL 21 34 18
B-02 . CL 18 35 15
B-O2 CL 25 34 19
B-O2 . CL 22
B-O3 . 24
B-O3 . 20
B-O3 . 18
B-O3 . 17
B-O3 . CL 18 43 18
B-O3 10. 18
B-O3 12. CL 18 37 18
B-O3 14. CL 20 44 18
B-O3 16. CL 17 46 21
B-O3 18. CL 23 47 21
B-O3 20. SM 18
B-O3 25. 18
B-O3 30. CL 22

WOODWARD-CLYDE CONSULTANTS June 1995
page 1 of 5



TABLE B-1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ks£) 200

B-O3 35 CH 25
B-03 40 CL 20 44 18
B-O3 45. CH
B-03 55. ML
B-O3 60. CH
B-03 65. CH
B-03 75. CH
B-04 5. CL 20
B-04 10. CL 17 43 18
B-O4 25. ML 27 50 20
B-04 30. CL 20 42 20
B-04 35. CL 16 111 42 20 2.7 15.0
B-O4 45 CL 23
B-O4 55 CH 24
B-04 60 19
B-04 65 12
B-04 70. CH 19

OOOOOCJOOOOOOOOOO

B-O4 75. CH 27
B-05 10. 21
B-O5 20. 17
B-O5 30. 22
B-O5 35. CH
B-O5 50. CH 20
B-O5 60. CH
B-O5 65. CH
B-O5 70 CH 23
B-O5 75 CH
B-O6 5 CL
B-O6 10 CL 17 116 5.8 15.1
B-O6 15 CL 18 47 18
B-06 20 17
B-O6 25. 25
B-O6 30. CL
B-O6 35. CL 21 109 1.4 15.0
B-O6 40. CL 23
B-O6 50. CH 20 111 3.6 11.1
B-O6 55. CH
B-O6 60. CH
B-O6 65 CH 22
B-O6 70. 16OOOOOOOOOOQQOOOQOOOOOOOO

WOODWARD—CLYDE CONSULTANTS June 1995
page 2 of 5



BORING DEPTH
NO. (

B-06
B-07
B-07
B-07
B-07
B-07
B-07
B-07
B-O7
B-07
B-07
B-07
B-07
B-07
B-O7
B-07
B-08
B-08
B-08
B-08
B-O8
B-08
B-08
B-08
B-O8
B-O8
B-08
B-O8
B-08
B-08
B-08
B-09
B-09
B-09
B-09
B-09
B-09
B-09
B-09
B-09

IIII|..-...--I

1-‘-1CJU'lU1

15

U1rP~|-§i.»\JLrJl\Jl\J C)U'lC)U'iC>U'lCJ

55

1—'l—'GJ-Il-JU‘i U'lCJ,U1CJU1C>U1

20
25
30
35
40
45
50
55
60
70
75
80

5
10
15
25
30
35
40
50
55

ft )

OOOOOOOOOOOOOOOO

II-

COO

0
0
0
0
0
0
0
0
0
0
0
O
0
0
0
0
0
0
0
0
0

TABLE B-1
SUMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

USC Water Dry LL PL Unconf. Strn (%)
Group Content Density (%) (%) Strength (%) pass

Quiksf) 200Symbol (%) (pcf)

CH
CL

18

CL

CL 21 116

CL 15

CL 17 117

25

CL 22 108

CL

CL 18
CL

CH 22

CL
CH
CH 18

CL 17

CL 18
CL 16

CL 25

CL 15

16 111

CL 19
20 106

SP 31

20

CL 19

CL 23
CL 21

20
CL 21

22 104

CH 22
18 79

CL 24
CL 20

20 110

CL 23
CL 17
CL 23

WOODWARD-CLYDE CONSULTANTS June 1995

46 22

50 20

34 18

8.1

7.3

4.4 3.9

C1'\G\

6.

3

3.7

l—'l—'

8

2

-I

1

1

14
14

11

1
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TABLE BP1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station 5E08560

BORING DEPTH USC Water Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

Symbol (%) (pcf) Qu(ksf) 200

B-09 60.0 CL 14
B-09 70.0 25
B-09 75.0 CL 16
B-09 80.0 CL 11
B-10 5.0 CL 23
B-10 10.0 CL 15 114
B-10 15.0 CL 15 42 18
B-10 20.0 CL 11
B-10 25.0 CL 24 43 18
B-10 30.0 CL 19 107 5.8 11.6
B-10 35.0 CL 22
B-10 40.0 ML 26 32 24
B-10 45.0 CL 24 32 18
B-10 50.0 CL 25 97 40 18 1.9 11.3
B-10 55.0 CH 19 107 57 15 6.3 15.5
B-10 60.0 CL 27
B-10 65.0 SM 14
B-10 ' 70.6 CH 24 52 28
B-11A CL 20 39 21
B—11A 21
B—11A CL 25 47 21
B-11A CH 23 52 23
B-11A 12. 24
B-11A 20
B—11A 20
B—11A 18; CL 20 45 19
B—1lA 20.0 21 47 18
B—11A 25.0 CL 20 49 21
B—11A 30.0 CL 21 29 17
B-11A 35.0 13
B-11A 40.0 26
B-12 4.0 23
B-12 CH 31 61 22
B-12 18
B-12 CL 20 46 23
B-12 CL 22 47 24
B-13 21
B-13 23
B-14 27
B-14 24

I-‘I-'I-4 U\|~|'=~<DCOG\|J'>

QOOCJCJOOO

U-ll\J|—'

O'\|-P~G\|l>CDU1|-P~(D OOOOOOOO
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TABLE B-1
SUMMARY OF LABORATORY TEST DATA

Illinois Power/Baldwin Power Station SE08560

BORING DEPTH USC Water

Symbol (%)
1_-—_II--1—-u-----_--1-_---r--1-v-p------u--rr-Ir-I-u-—---|--r-I-u_-1_1__

B-15 5. CH 16
B-15 10. CL 17
B-15 20 CL 16
B-15 25 20
B-15 30 19
B-15 35. CL 24
B-15 45. CL 24
B-15 50. 24
B-15 55. 22
B-15 60. CH 26
B-15 65. CH 37
B-15 70 CH 23
B-15 75. CH
B-15 80. CH
P—02A 38. CH 28
P-04 23. CL 16
P-04 24. CHOOCJCDOOOOOOOOOOOOO

WOODWARD-CLYDE CONSULTANTS June 1995

Dry LL PL Unconf. Strn. (%)
NO. (ft) Group Content Density (%) (%) Strength (%) pass

(pcf) Qu(ksf) 200

101

59 26
29 16
73 37

0.0 0.0

page 5 of 5
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BORING SAMPLE. DEPTH (FT) SYMBOL DESCRIPTION W (%) LL PL
B-2 s-2 10-12 1:1 CL, brown plastic silty CLA1’. trace m-f sand; mica noted. 20.6 fl

B-2 _s-14 20.2 I CH, brown plastic silty CLAY, trace f. sand; mica noted. -I
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-3 14 5

€ E5 |-SYMBOL DESCRIPTION LL
El CL, brown plastic silty CLAY, trace f. sand; mica noted.

File: S|EV1A.XLS

I\JI CL, brown plastic sis CLAY, trace f. sand; mica noted.
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PARTICLE-SIZE DISTRIBUTION _ __ _
GRAVEL 5AND

 OBBLESCOARSE "FINE COARSE MEDIUM FINE I SILT ca CLAY I

H U.S. Standard Sieve Size
4 3" 11/2" 3/4" 3X8" 4 10 20 40 60 100 200

-+ I100+ ;a_+ ti: -rs--r~mL~= an as A1.

(DO _r_-I r. ---i 2

HT ei

EG
co 0

__|;
W -1ca

_L

BY ono iii. _.;-I E . =e- -_ --L -G I? J:

-'50+—+-— ——-- I .- v
N

_a- .. . _._-_ __ I, ,.

SS 4-_ ___. ___

_________ [___ =.
.|_l-I-A.

Ti

PA 8
T fl
EN co0 _._._, _

c
___ ______I.i._ .

--‘| —

PER
N0 {L-

I4_ er _..._.,__... ;;_! - \- I Q-

10 “-4 .: , 5 I . _ , , i __| .._e I“' _ __ :___.._. i_..
—-1 . --— _ L---I --. --— I-

-4;
...;1_

C) -I_... c1
'1

1 0.1 0.01
GRAIN SIZE IN IVIILLIMETERS

100 10 0.001

I S I  1  I

c-m sand; mica noted.

BORING SAMPLE DEPTH (FT) SYMBOL DESCRIPTION w (%) LL PL
P-2A 4-A 38.2 El CL, brown medium plastic silty CLAY, some f. sand, trace -- 31

l  

65 38P-2A 4-B 38.75 I MH, mottled green, brown and orange plastic clayey SILT, -
trace m-f sand; mica noted.
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PA_RT|CLE-SIZE DISTRIBUTION
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I BORING SAMPLE DEPTH (FT) SYMBOL I DESCRIPTION w (%) LL PL
-- III CL, brown medium plastic silty CLAY some c-f sand; mica 15.9 29 16I

Above shear zone noted.
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Boring No.:
Sample No.:
Spec. No.:
Depth (ft):

B-101
S-12
NONE
54.25

DIRECT SHEAR TEST

Spec. Hgt.: 1.012 in. Proj. No.: 5E08560
Spec. Dia.: 2.500 in. Test No.: DS-O62
Load Rate: 4.8E-2 in/min

Output Units: psi
Eff. Vert. Conf. Stress: 34.7 psi
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Boring No.:
Sample No.:
Spec. No.:
Depth (ft):

B-101
S-12
NONE
54.25

DIRECT SHEAR TEST

Spec. Hgt.: 1.012 in. Proj. No.: 5E08560
Spec. Dia.: 2.500 in. Test No.: DS-O62
Load Rate: 4.8E-2 in/min

Output Units: psi
Eff. Vert. Conf. Stress: 34.7 psi
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APPENDIX C
INSTRUMENTATION

APPENDIX C-1 - INCLINOMETERS

Six inclinometers were installed in borings within the landslide area. The purpose of the
inclinometers was to determine the elevations of the slide planes and the rate of movement.
Inclinometers were installed at depths ranging from 40 to 80 ft. Measurements within the
inclinometers were made biweekly and summaries of the readings are shown in Figures C-1-l
through C-l-6. The amount of movement of the slides has been so great that all of the
inclinometers eventually could not be read beyond the depth of the failure plane. Although new
readings are not possible, the inclinometers clearly indicate the depth of the failure planes.

After the removal of soil for the interim repair, two additional inclinometers were installed to
monitor possible movement along the failure plane. The readings taken in the month after
installation indicate no significant movement and are shown in Figures C-l-7 and C-1-8.
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APPENDIX C-2 - PIEZOMETER LOGS

A total of 10 piezometers were installed at the site to determine groundwater levels within the area.
One stand-pipe piezometer was installed to a depth of27-ft in P-1. Six vibrating wire piezometers

were installed within the landslide, and three were installed east of the landslide. Detailed
piezometer installation logs are included as Figures C-2-1 through C-2-10. A surnmaiy of the data
collected from the piezometers is shown in Table 2. Results are plotted in Figure 10.
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MONITORING WELL INSTALLATION REPORT FIG. c-2-1

Well No _ PZ-01

project Illinois Powerfflaldwin Power Statlqn Location Bfl1dWi1LIL _

Pl‘O_|CCI No 51303560 Installed By Layne-Western Date 3/ZW95 Time
Method of Installation _

LOG OF BORING AND VVELL

WELL

BO G Type of Well RIBYOWCIBI _

Ground Elev 98 0 Top of Riser Elev. 93-0

4 F T _
Riser Pipe I.D., in. 2 ___

ED QDep El

Sgm
Description

Th
nF1‘

bo

U T Medium stiff damp to moist _ I
reddish-brown, low plastic, Silty

I CLAY (CL)(FILL)
- —_ Becomes damp

_ _ Becomes moist

Grades trace gravel
‘Q Becomes damp, brown

Becomes gray with fly ash
L =@_
L2 =l8_
L =3_L
L4 =_L_
L5 =l_L..
L =L_

_ _ Becomes brown and gray
21 DUI Loose, moist, black, bottom ash (SP)

_ __ Very loose, wet black bottom ash

i _i I

— -r

'l'|'r

-.-.-up-i.-i.-up-up-u

1 -if

I-\-'I-\-'I-\-'I-\.1|-|'l-\.'l-\.'l-|'l-

_ h_

Remarks

Type of Pipe SCl'l6(lLll6 40

PVC

Backfill Type Around Riser
_GroJiJ

Top of Seal Elevation £91;
Type of Seal Material
._ Enviroplug

Top of Filter Elevation M.
Type of Filter Material

Sand and ash sluff __
Size of Opening, in._ 

Diameter of Well Tip, iné
_ .0

Bottom of Screen Elevation
72.0

Bottom of Riser Elevation
_ 72.0

Bttm of Boring Elev. _'LLOi
Diameter of Boring, in. i____

Inspected By K- B°1'1'.Y
WOODWARD-CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-2

Well No. . PZ-92

Dtojoot Illinois Powerffialdwin Rower S_ja_tin_n _ Looation Baldwin,_IL

Project No 51303560 . Installed By LaY.1le-Wfislefll ._. .__ Date 4/ 13/95 -Time
Mothod of Installation Drive point vibratingwire piezometer. Piezometer is pu5l1t:£l_’iQr 1“llZl.%il 5 feet of installation.

LOG OF BORING AND WELL

BORING
WELL

Type Of Wlffi Pl€ZO.

epth nFf
Descripfion

g_n

Sgmbo

Ground Elev. M. Top of Riser Elev. 74-5

i I 5:“‘:1 .__

; __"._ ____

11.00 _ Soft, damp, reddish brown, Silty
' 2 00 S" '~?*'§‘l+f‘*~'!*". £!?!<>=-1-ti.t1i.sts?-iii? tr-an .- . .
. ' Ii Medium stiff, dainp, reddish-gray

-- with black specks, Silty CLAY (CL)
' if Becoming reddish-brown
. _- Damp

10.00-. Becoming reddish-brown with gray,
" - high plastic CLAY (CH)

|,.

_l4.{]{.L Reddish-brown-gray, low plastic
— CLAY (CL); with trace sand

_ _. Becoming gray with reddish-brown;
- -- trace sand
' if Gray with reddish brown

. - -r

__-.

- —r

_ 1.;

i i
|

I -

—'I'
I
|

M.

.-_._

¢.

_r

1

-—|

pi

1

.,..

-'1 T

\\\\\\\‘P.
: Type of Pipe Wife

j ‘+1 1 2 _
E Backfill Type Around Riser

Riser Pipe I.D., in. IL

_£len1enL.gro1iJ

L5 l Top of Seal Elevation 56-5
=i ; Type of Seal Material
=18.0 . Bentonitepellets
km W’\\\\\\\\\ Qtfi

& F‘

i\‘\§.\\\\

L3 / A
L4=5.0 L7 - P
L5 =25.0 =
1.6- 1_0.0

I A
L7 zlor 55% iii?" Top of Filter Elevation 54-5

IIIIIII-I-I-I'I'\'I-I-I-F-I-—-—--

l'.'.‘I A Type of Filter Material
EH bUA‘ __

I 1 . q

-..-i.-i.-u,

-..¢- ..- -'I'I nun .,._L4 ,.;.,
L6 ii Diameter of Well Tip, in.

551- 1.3
4'4‘

- |‘@255 Bottom of Screen Elevation

‘Fl

I-II-Ii'II-|I'II- 49.5

‘ iii: Size of Opening, in. __?__0-00

P P I -P P P i -P11: l W
P.-. F i I-. .

fl Bottom of Riser Elevation
55555555555521 49.5 _

P Bttm of Boring Elev. 54-5

Remarks
1-

Inspected By K- B°1'1'.Y

l"%| Diameter of Boring, in.M

WOODWARD—CLYDE CONSULTANTS



ptojoot __I_lj_in_ois Power/Baldwin Power Statin_n Location Baldwin. IL _

Project No . 51503560 Installed By R0b¢fl$ E11V- Date .5/10/95 Time _ -
Method of Installation

MONITORING VVELL INSTALLATION REPORT FIG. c-2-a

LOG OF BORING AND WELL

Well No. ..lZi?-_A __

VVELL

BORING Type of Well lil.>_rLWirc Piezo.

Dept

h

nFt Description
Sgmbo

-n.ne

__P

.291}

‘ 9.00.

‘41.5
-42.1

Remarks - ~

Ii I

.. Boring not sampled 0 - 29.0 feet
- (See Log of Boring B-11A)

Riser Pipe I.D., in. NZ/1°\_____

-fi-fi1":I'll -I‘:1":flflflflflflflI'llfiI'll11"-Ifl -fifl5: -fl

I-25
I I

I I

I I

-I -I

I IL5 _.I___.

L1=l
Lg =32.2 /
L3 =2-LL L3 .

=5.8 L7

L5 =i5_l
Stiff to very stiff, moist, orange and '
gray, high plastic CLAY (CH); with
trace gravel

Becomes very stiff, light brown; with
.1itt1s== §?F1_<l ............................. --
Hard, high plastic CLAY (CH) (highly

iweathered shale)
Highly weathered LIMESTONE
Brown andigray, high plastic, highly
weathered SHALE; with trace sand

Possible slickenside at 43.0 feet
and gravelil

 
__'——_£":

f“?5 -

' Lo =0.0 '
7;§lll —}——¥€ H

 i
r 1

.P.,..-.,..-.,..-.,..-.,.-.,.-,.-.-.

III-II_P'_PIIII-,.,... --I--I-I: PPP.PPI__._.___.__|.---

F‘cr-
E

I-|P'i-|P'I-|PI-III-II-II'I'I'Inannnnn JIIIII nannnnn 11-1-|- nnnnnI-1-1- nnnnnnn IIIIII nnnnnnn nun-:11 nnnnnnn IIIIII'I nnnnnnn nnnnnnn .n..n.J

Ground Elev.  i Top of Riser Elev. 74-5

Type of Pipe _WiL_ _

Backfill Type Around Riser
_Gro1.1t _ _

Top of Seal Elevation Alli
Type of Seal Material

Bentonite chips

Top of Filter Elevation 38-8
Type of Filter Material

Merainec sand _
Size of Opening, in. .Qfl)_i

Diameter of Well Tip, inb
.5

Bottom of Screen Elevation
33 .0

Bottom of Riser Elevation
33.0

Bttm of Boring Elev. 27-5
Diameter of Boring, in. 3-0

Inspected By K- Berry - - -_.
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. 0-2-4

Well No. PZ-03
"D1-Qjeet _Illinois Poweriflaldwin Power Station Location Baldwinq IL

P1-Qj eet N0 5E08560 Installed By LHXHB-Wfidifim Date 4/13/95 TIIHB _

Motltotl of Installation Drive point _jP_-'ib_rstiiig wire p_iesorneter. Piezometer is pushed for final 5 feet of installation.

LOG OF BORING AND WELL

WELL

BORING Typo of wall Vibr. Wire Piezo.

Depth
nFt Description

Sgmbo
_ _ F _ __ ' ' ;;.._ '_'

0.00 _
: plastic, silty CLAY (CL) to clayey silt '*“"*"*"""" 3'"

- 4

Medium stiff, moist, brown, low

Becomes very soft, wet, gray; with
some sand

j\Becomes stiff gray and
-

-T

—f

-- ll

P-

_-

P-

1. 1

__ i.

_l'

—P-

__P

_ ._.

—

1

T “T
I

_ -|P

1 d

_ _

- _l

-. 1

—+

F

s_rsI1sish-brawn .Bottom of Boring at 10.0 feet

\

Ground Elev.

=I'I'I'I' I-1| -I.‘

L1=0.0
Lg =3.0
L3 =@_
L4:
L5=10.0
L6 =0.0
L7 =l(@

Remarks e

1" 5: .-IIIit PIE!

tr liziziziziséiiei

L-3_2_ Top of Riser Elev. _5i_ _

ri“i——‘9i-‘__ 1

Riser Pipe I.D., in. N/A M
' Type of Pipe Wife

L2 :
i Backfill Type Around Riser
5 _.CiemenLgi;out

LS

KY3

Top of Seal Elevation AM
Type of Seal Material

Bentonite _p_el_l_qs

L3: " “ii

/
:11. .:.:.
.1. '.- *11 _ _ .
-:- .-.-:'1-1' P:.:P|

Top of Filter Elevation El-5;il_
léiiéii Type of Filter Material
P I-1*?

i
I

l|.‘P_.p_ N/A e
I-I-I-I-I-II-III-|--IF-11

Size of Opening, in. LOL__i

‘i‘?1:?.§§§§§: Diameter of Well Tip, in.
es 1.3

-1-5-5

,-
v

-

I-1v 1
IPIIPII| P II I I

| LILIL|P'P'P;i;.a&;&: Bottom of Screen Elevation
I-|'I-|'-1'1

-ww

in Bottom of Riser ElevationE p p 40.8
Bttm of Boring Elev. M
Diameter of Boring, in.M

-1-uuqvu

-L-LLIL Lnlllll pnnnnnn nnnunnn LILLIII iA51-

rt§:§:§:§:1:§:1P

-4

Inspected By K- Ben?
WOODWARD—CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-5

Well No. PZ-03A
Ptojoot Illinois Power/Baldwin Powerfitetion _ Location Baldwin, IL

Project No 51503550 . Installed By Roberts Env. Date 5/ 15/95 Time
Method of Installation

LOG OF BORING AND WELL

pth
nFt

De

WELL

BORING Type of wan Vibr_._Wire Piezo.

Description
Sumbo

"e.eu"_“ Firm, moist to wet, medium gray, low
plastic, Clayey SILT (ML); trace roots,
wet, pocket of medium sand

___ l

'8.00 . Firm, moist to wet, medium gray,
medium to high plastic, Silty CLAY
(CL); with 6-inch layer of fine

12_5{)—-grained, silty sand

ITO

-- _ -_-_P_i-,,_iM

_— Ii Trace gravel, shale becomes
greenish-gray at 23.8 feet E‘

Li\BECDII'1~2S maroon __| _
._

.._

.___.
._.
._.

_ _
_ __

P P»

__P
_.

"stats; _1i1_()_i_S_t; Tight giey; iiiie'.diiiin' to"""""" i i
high plastic, Silty CLAY (CL); with
mottles of tan, sandy clay, trace
oerse to medium sand

I

Dark gray, severely weathered SHALE
0 2 feet Limestone at 20 0 feet

_ -6 _-
ilg-30 iilfiarii gray, nioderstelji weathered I g
j ' —'i\L_IMESTONE to E;
j ..: .

Bottom ofiboring at 27.0 feet _
“WWWW‘\

__|

—-|

Ground Elev. ii)-3__m. Top of Riser Elev 0-3__5

Iii B B

Ftfl£2it .fl"Ii"I':"Ir

|

L1=0.0
L2=i
L =2.

L4=—3i~ L7
L5 =22.2
L6 =lQ_

L I

..

L2:

L5
I
P-
I

I

I

I

L3;/‘
I

|P

P P
J‘!-P IP P

.1:-I|:.:.
i'I-Z1:I:I
..I-I

P,-,-,Pe-H-H-.-_

--dr- -I-IP-I
-1'1P-PP-P
rr'|
1'?P PIr“

- P PP;-;P
i‘!-I, -. . .|j.:.- P P.:1:II P PP PP PP PI P PP PP P
I11-I

.n_q.,-_
-11- .1. .1. Ill ill 111111

1.1;; Jill .11-

lllllll

-1111

I ,-

i '1‘|

iiiitie
Riser Pipe I.D., in.  i

/’

/

L7 =2LQ I 4
}__fi I

-:. .. .. .‘:1.._.
-:.-:.
PrI I-

Pil-|l-

| I-
|::

P _P..

‘I ‘I‘I‘I11 ‘I
IIII1111111

B7’.

Remarks

l<—-i

Type of Pipe Wifn

Backfill Type Around Riser
_Gi:out

Top of Seal Elevation 3&5;
Type of Seal Material

Bentonite chips

Top of Filter Elevation Q-5__._
Type of Filter Material

WB-40 sand
Size of Opening, in.M.

Diameter of Well Tip, inb
. _ _ .5
Bottom of Screen Elevation

28.6

Bottom of Riser Elevation
_. _ 28.6
Bttm of Boring Elev. i._-3__

2.9Diameter of Boring, in.

Inspected By . T- Dfiddnn-S
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. 0-2-6

Pfoject IIIIIIOIS PDWBPIBaldwin POW€I' SIIEIIIIOII Lgeatign IL_

Well No. PZ-04

Project No 51503560 Installed By ROIJBITS BnV- Date 5/12/95 Time
Method of Installation - L L

LOG OF BORING AND WELL

BORING

th Ft
Description

Dep 'n__J _
umbo
S§

: plastic CLAY (CL) (Fill)
-

'_I
I

_P

_P

_P

- —- Becomes gray, more silty
__|.

.1

1 i

\\\\\\\\\\\\\\\
20.00; Stiff to very stiff, moist to wet,

'T brown, medium plastic, Silty CLAY
I (CL); some fine gravel, coarse sand,

4-00-'1 trace medium to fine sand
25 -00 Firm 't'o' stiff,’ e'P'ePige1b'Pe<-is; High‘ ' ' H
25-30- plastic CLAY (CH); trace fine gravel,
25-90 oarse sand

' , ' _ _ _ _ _P

. 1-

VVELL

Typo of Woll _Vibr. Wire Piezo.

Ground Elev. _53R__ Top of Riser Elev.‘ 

. . . l_ Medium stiff, moist, brown, low ___ , _ ,_ ___ _
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. 5.8 - 215.9: LIMESTONE
.'2T6i.9i- 2'12: Probable clay {no

T fiacovery) L _-_

_- "amp, green, high plastic, highly
" weathered CLAY-SHALE; with silt
T d oxidation
- Becomes Highly weathered

- I IMESTONE

-—== __€3

H

' LE-L4-
l

— — Bottom ofboring at 30.8 feet 5 I
I

-_P. | a

I -T IIUUUUUIHITNSUN
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{;_.
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P;._Plll‘l.._P_.-.;.-I._ _-
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Riser Pipe I.D., in. N/A
Type of Pipe Wife

Backfill Type Around Riser
_GlZ01J.i-_

Top of Seal Elevation Ell.-él.__
Type of Seal Material

_Bentonite chips _ __ _

Top of Filter Elevation 38-6
Type of Filter Material

Sand
Size of Opening, in. QLOM

Diameter of Well Tip, inb
_ _ .5
Bottom of Screen Elevation

27.9
Bottom of Riser Elevation
_ 27.9
Bttm of Boring Elev. 27-9
Diameter of Boring, in. i___

Inspected By K- Berry
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT |:|<;_ ¢_g_1

Well No. A _ _

Project Illinois Power/Baldwin Power Station LQc3_[iQ[1 Baldwin, IL _ _

Project No 51503560 Installed By Layne-Western . Date 4/13/95 Time
|'v[g[]1{}(] qf 1n51;;.111a| inn Drive point vibrating wire piezometer. _Pies!;1.111.t=_Ie1". is_p,11sh:gl_fnr fi1f1g1j_feet of i,n,s_.,t_a_l_l_ai_ie11,

LOG OF BORING AND VVELL

WELL

BORE JG Type of W611 _Vibr. Wir _P_i

Dep+h
nFT

Description

CI C>C)

ll] U0

_l4 DUI.

—J

-+

—r

--r

Medium stiff, brown, low plastic,
Silty CLAY (CL)

-»

1-1-

1.

|

-1

-ur-

A

4‘

r

¢_

in

_r-

-1-

_

.,_.

-.

il

Damp, fly ash!gravel (SF); wiih clay
-\and bottom ash

‘ilery stiff, mottled gray and brown,
low plastic Silty CLAY (CL)

' Beccrning iedrlish-brown witli gray,
shigh plastic CLAY {CI-I)
Reddish-brown-gray, low plastic
CLAY (CL); with trace sand
Becoming gray with reddish-brown;
trace sand
Gray with reddish-brown

3 €_ZQ- _ _ _

fi

Riser Pipe I.D., in. l§TA______
Type of Pipe wire _

I I '

Ls .1. I

=1s.0
=2—'(’—~ A L3=s.0 L7

M
0.0 E

QFII-|-1.

IIIIII rlr|r._.‘...

I-II-I

rr |- rn

' L4
L6 5:5 .-ziaiii

1 |_-1.111

._._.|. . .
7:11 |'| 1117;‘
'.'. I .'.'.||- I-1|
r'|' -I '1'r"|
r'r' I1r'|'-:-: + :-:-:-II r|

-| || I1-|-I
.;.;.|. . ..;.;.|. r ..;.;.|. ._.

_r--r-lr
|'1'I'I'I'1'I'T|I r r | | |rI | | P | P | rlr

I r | P | P | rr
. . . .l_.,.,._.,.,.,.|

1. . . . ._.,.,.,.,.,._.|

Remarks

_ | I | r | 1 |- -

Ground Elev. .rZ5_-Oi Top of Riser Elev. 75 -0

Backfill Type Around Riser
_CemenI_g1:oJ.11

Top of Seal Elevation 5_TQ___
Type of Seal Material

Bentonite pellets

Top of Filter Elevation 55-0
Type of Filter Material

N/A
Size of Opening, in. Q91)?

Diameter of Well Tip, in.
_ 1.3
Bottom of Screen Elevation

50.0
Bottom of Riser Elevation

t _ 50.0
Bttm of Boring Elev. _i_5.Q__
Diameter of Boring, in. 4-0

Inspected By -K- BBITY
WOODWARD—CLYDE CONSULTANTS



project __I_l_l_i_no_is Power/Baldwin Power Station Location Baldwin, IL _

Project No 51303560 Installed By R0b¢ITS EI1V- Date 5/ 1 1/95 Time _
Method of Installation

MONITORING WELL INSTALLATION REPORT FIG. c-2-a

Well N0. I_’Z-OSA _ _ Z

_ LOG OF BORING AND WELL

h

nFr
Dept

WELL

BORING Type of wen _Vibr. Wire Piezo.

Descripiion
Sgmbo

':-="- CI III

'14.
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37.20-.

4

Remarks
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u .
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Stiff, moist, brown, medium plastic
CLAY (CL); with trace fine roots

Firm to stiff, moist, gray, low plastic,
Silty CLAY (CL); with little oxidation

sstt ts medium stiff, moist,
orangish-brown, low plastic, silty
CLAY (CL); with trace fine sand,
pebbles

- - - - - --
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1.5[l=
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.-_

_4.

_-,-
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-|\{CL)

Stiff, moist, light brown, medium to
high plastic CLAY (CL); with trace

~.Sas£1.ttl1 inch rvuHds4ss!>'l1:1.st>...... --
Very stiffto Iiardlddatup,
orangish-brown, low plastic CLAY

# ; m Q _ _ -l

Hard, damp, light green, high plastic
CLAY (CH); with trace sand
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Riser Pipe I.D., in. N_/1°k__
Type of Pipe Wife

Backfill Type Around Riser
_GrouL

Top of Seal Elevation A
Type of Seal Material

Bentonite chips _ _

Top of Filter Elevation L-2___
Type of Filter Material

Meramec sand
Size of Opening, in. QJLA

Diameter of Well Tip, inb 5

Bottom of Screen Elevation
g 30.0

Bottom of Riser Elevation
30.0

Bttm of Boring Elev. A
Diameter of Boring, in.A

Inspected By K. Berry
WOODWARD-CLYDE CONSULTANTS



MONITORING WELL INSTALLATION REPORT FIG. c-2-9

Well N0 PZ-06

Project _Illinois Power/Baldwin Power Station Locanon Baldwin, IL _

PIOJCCI No 5F-03560 Installed By Layne-Western Date 4112/95 Time
Mgthgd [}fI[15'[3][3[1.[}]] _[1rit-te point mbrattug wire piezometer P1e_s_omstei_1s I111‘-ihfifi for firi.t1l_@_l_tiF iflfllftllfllitf-"L1.-. _

LOG OF BORING AND WELL

VVELL

BO G Type of Well l’1<-1'-Z_01'I1@K‘-1' _

Depth
nF'l'

bo
DESCPIPTIOH

Sgm

I0 50-: Medium stiff _d3lTlp to moist, _
~ reddish-brown, low plastic, Silty
_ CLAY (CL)(FILL)

Becomes damp

_ _ Becomes moist

_, Grades trace gravel
I __' Becomes damp, brown

‘*4-‘i:__Become_s_gray with fly ash 1
j L =0 0
' L2 13

L3 =L0_

t L5 =

‘“

-.,.-.-_

Remarks

Ground Elev 97 9 Top of Riser Elev 97 -_9 _ _
_fi it M

Riser Pipe I.D., in. N/A
Type of Pipe Wife

Backfill Type Around Riser
_C.eii.ieiit_groui L

Top of Seal Elevation M
Type of Seal Material

Bentonite Pellets

Top of Filter Elevation 84-9
Type of Filter Material
_ N/A _
Size of Opening, in. 0-00

Diameter of Well Tip, in.
1.3

Bottom of Screen Elevation
g 79.9
Bottom of Riser Elevation
__ _ 79.9
Bttm of Boring Elev. Mm.
Diameter of Boring, in. 4-0

Inspected By K- B¢1TY
WOODWARD-CLYDE CONSULTANTS



MONITORING VVELL INSTALLATION REPORT FIG. c-2-10

Well N0. L PZ-07

Project Illinois Power/Baldwin Power Station Location _Baldwin, IL

Project No -5E03560 L L Installed By R0bB1't$ EI1\L- Date 5/15/95 Time
Method of Installation L

LOG OF BORING AND VVELL

Depfh
nFt Description

Symbo

WELL

B0 G Type of Well L\flbrliL6LPi6ZQ-iL_

-t].lllJ

'L-4.00

7.00

_ 12'DU_‘1‘.with little sand
‘St'i'ff,'iiioist',' lig1'ii;'bro'wii','Highplasfic"""" I

--

w

III‘

Moist, brown, Silty CLAY (CL)

___i
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1-rw
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.22.{l[]L

-4

m‘

Stiff, moist, greenish-gray, medium to
high plastic CLAY (CL/CH); with

_\,t_raoe orgaiiics
lfledium sfifl’, moist, mottled orangish
brown, low plastic, silty clay and
gray, high plastic CLAY (CL/CH);

CLAY (CH); with little sand, fine
pebbles

Becomes mottled gray and brown
Dry ib'ii'aiii15, Ii'gli't' 'g'r1ry;iitg'irpiattr¢ """" "
CLAY (highly weathered shale)
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.,._

-.

-

--+

__m

_|

-

@___

-r

--1

F.

Bottom ofboring at 27.05 feet

R.-_I,m3;1.;5 11:0‘? - ll:22 temp

0.0
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4.5

L6 0.0
L7 =27.0

Ground Elev. A Top of Riser Elev. 5.1-0

I" " I— $1‘
stfifififiI'll1'.-'2 I’-Ist .1-it-fi5:I2!.it"‘ fl

I I
1 I

L2" '

“It;
=11.8 E
= ’ /l

=10.1 L7
L5=26.4 I
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..I r'r-II
' . .;.;.|._._-“_._.|. . .

;.q_-

I-|I—'I-I-

_'_'_'__IITIi___

IIII unnu- LIII
Ll-I-Jill

rrv—

L4
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-q-urn-urururnrnrnr

P 1-. . . ,_,_,
I_I . , .|._.___-_-_._, 1

I I -'-1- - - I I I -
I - - - I I I I

Riser Pipe I.D., in. N/A _
Type of Pipe Wife

Backfill Type Around Riser

Top of Seal Elevation 39-2
Type of Seal Material

Bentonite chips _

Top of Filter Elevation _3L4L_
Type of Filter Material

Sand
Size of Opening, in. L()-()()M

Diameter of Well Tip, inb
L .5

Bottom of Screen Elevation
24.6

Bottom of Riser Elevation
L L 24.6

Bttm of Boring Elev. 24-0
Diameter of Boring, in. 3-0

Inspected By K- Berry
WOODWARD-CLYDE CONSULTANTS



APPENDIX C-3 - ILLINOIS POWER CRACK GAUGES

Crack monitoring gauges were installed across the crest and midslope scarps at major cracks by
Illinois Power personnel in February and April, 1995. Crack gauges consisted of two reinforcing
bars driven into the ground, one on each side of the crack. One was driven vertically, the other
horizontally. The relative vertical and sometimes horizontal movement between the two was
recorded by a tape measure. The initial crack gauge installed in Februaiy had to be removed in
March to provide access for drilling activities. Plots of the crack gauges are shown in Figures C-3-
1 and C-3-2.

TLC\[LPOWER\5EO8560.APC C-3 September 6, 1995
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SETLMNT.XLS Chart 3 Figure C-3-1
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SETTLENIENT GAUGE READINGS BY ILLINOIS POWER
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APPENDIX D

PARALLEL WALL OPTION

 M 

This appendix describes in detail the “Parallel Wall” option which was conceived during our
meeting of senior level personnel at the site on July 21, 1995. This option is currently the one
favored by Illinois Power, primarily due to cost.

Areas of Potential Deep Failure (Sta. -6-50 to 5+50)

As noted during the July 21 meeting, lowering the groundwater level below the downstream
slope of the dike has a significant stabilizing effect. Calculations indicate that a factor of
safety of approximately 1.5 during steady state conditions can be achieved without use of a
toe berm or lightweight fill by lowering the groundwater level below the downstream slope to
within a few feet of the failure plan (el. 385i). This elevation is about 10 feet lower than the
flow line of the stream near the downstream toe of the dike. Lowering the groundwater level
below the stream will require a deep drainage trench extending a few thousand feet to the
west, or the use of a pumped system. It was agreed during our meeting on July 21 that a
pumped system would be the more easily implemented and economical solution. We
recommend a pumped system using a drain wall located near the upstream toe of the dam, a
drain wall near the downstream toe, and a soil-bentonite cutofiwall, as shown in Figure D-1.

To reduce the amount of water pumped, it is necessary to construct a cutoff wall through the
bottom ash upstream of the drain wall. A soil-bentonite cutofi wall is recommended. The
calculated amount of water to be pumped from the drain wall during full reservoir conditions
is approximately 30 gallons per minute for a 2,400-foot long cutoff wall. Due to uncertainties
in soil permeability, we reconnnend designing for approximately 300 gallons per minute. To
handle this amount of water and to provide redundancy in case ofwell failure, we recommend
that a minimum of three pumps be used within the upstream drain wall. These can be
constructed using conventional well screens during installation of the drain wall.

With only a drain wall near the upstream slope, the phreatic surface beneath portions of the
downstream slope would be expected to equal the elevation of the creek near the downstream

TLC\ILPOWER\REVISED.APD D-1 August 1995



toe. To maintain the phreatic surface below the entire slope near the failure plane, recharge
from the creek needs to be controlled. Therefore, we recommend that a second, shallow drain
wall be constructed near the creek to intercept the water and pump it back into the stream as
shown in Figure D-1. Again, the inflow should be small. We have assumed three pumps on
the downstream drain wall. A cross-section of this option is shown in Figure D-2. We also
considered use of a cutoff wall instead of a drain wall at the toe. Seepage analysis, however,
showed that a cutoff wall would not be as effective as a drain wall in lowering the head
sufficiently.

The production of iron and manganese oxides and the formation of slime by iron bacteria,
both of which are known to clog well screens, are issues that remain to be evaluated if
pumped wells are to be used. It will be necessaiy for measurements to be made in the field
and laboratory of the pH of the water in the bottom ash beneath the dikes and in the fly ash
pond. The formation of iron oxides is most rapid when the pH is about 6 and of manganese
oxides when the pH is about 9. The current pH of the water in the pond is between 8 and 9.
The dissolved metals and the total metals in the water in the fly ash must also be determined to
define the quantities of iron, magnesium, calcium and manganese that are present. For
purposes of conceptual design, we have assumed that oxides and iron bacteria will not be a
significant problem. Layne-Western has indicated costs of about $2,500 per well to clean the
wells, if this becomes necessary. Tests are currently underway to identify if oxide problems
are likely.

Another concern with this approach is that during a power outage, water could rise in the
drain wall system and jeopardize stability. Because of the low inflow rate and the large
volume of soil to resaturate, calculations indicate that several days would be needed for the
water level to rise enough to decrease the factor of safety significantly. Emergency power
could probably be provided in this time. The need for emergency power should be addressed
in the operating and maintenance procedures for the system.

As the water level below the downstream toe is lowered, the stability of the dike is increased.
Thus, a point in time will be reached when the clay fill removed during the interim repair can
be replaced without jeopardizing stability. The time when the replacement can be made will
be determined based on piezometers installed near the failure plane. A chimney drain has also

TLC\ILPOWER\REVISED.APD D-2 August 1995



been included within the clay dike to capture seepage from the pond and to drain it into the
underlying bottom ash.

Another major benefit of this option is that by draining the bottom ash that is below the upper
dike, the possibility of liquefaction in the ash is eliminated. Seismically induced settlements of
3 to 6 inches as a result of densification of the bottom ash would still be likely during the
design level shaking, but massive failure due to liquefaction would be unlikely. Drainage of
the ash may also produce settlement of the bottom ash of approximately 2 inches. We believe
the effects of this amount of settlement to be insignificant.

This option relies on pumps to lower the head downstream to the level of the failure plane.
While we believe that this is probable, there is some uncertainty that it can be done. The
uncertainty is due to the unknown continuity and permeability of the water washed zone found
at about the failure plane, which the pumping system is intended to drain. Therefore, there is
some risk that the data obtained from the instrumentation will show that additional
stabilization measures may be needed. These may involve things such as sand drains to
enhance drainage, or stabilizing berms.

Areas of Potential Shallow Failure (Sta. -10-50 to -6-50 and 5+50 to 14+50)

In the areas identified as having the potential for shallow failure, the head in the bottom ash
must be controlled to reduce the risk of failure as the pond level rises, and to reduce the
potential for liquefaction. To accomplish this, we agreed at the meeting to construct a soil-
bentonite cutoff wall at the upstream toe and to install pumps within the bottom ash to
dewater the ash after the wall is in place. This concept is shown in Figure D-3. Flow through
the bottom ash should be small once the cutoff wall is in place. We have assumed three wells
to provide redundancy.

At the time of the eventual closure of the ash pond, it will be necessary to provide a drainage
outlet for the drain walls in lieu of pumping. We understand that a gravity drain will be
provided at that time and will extend westward from the toe of the drain wall to a lower area.
The requirement for the gravity drain should be included in the operation and maintenance
manual.

TLC\ILPOWER\REVISED.APD D-3 August 1995



The plan location of the walls and elevation views are shown in Figure D-1. The estimated
cost for the “Parallel Wall” option (for areas of both shallow and deep failure) is $4.3 million
as summarized in Table D-1.

Construction

We believe it is most practical to construct the repairs in two phases.

The first phase will involve all work except replacement of the fill removed during the interim
repair. It will include installation of the various walls and pumps needed to lower the pore
pressures in the ground below the dam. The time for the pore pressures to drain is uncertain
but estimated to be 6 to 12 months. Once the pore pressures are lowered (based on
piezometer measurements), then the second phase of work (replacement of the fill and final
grading) can be completed.

It seems reasonable to expect to construct the first phase in the Spring and Summer of 1996,
and the final phase in the Fall of 1997; i.e. allowing about a year for pore pressures to
dissipate.

Results of key stability analysis calculated are given in Figures D-4 through D-7.

Additional borings are needed along the cutoff and drain wall alignments to better define
subsurface conditions for design and potential bidders. We have provided an allowance for
this in the cost estimate. The borings are especially important to help locate rock ledges and
estimate the quantity of hard rock removal needed in the drain wall trenches.

TLC\ILPOWER\REVISED.APD D-4 August 1995



TABLE D-1
COST ESTINIATE FOR PARALLEL WALL SYSTEM

ESTIMATED CONSTRUCTION COST FOR PARALLEL WALL SYSTEM
IITEMI "wont: 0 ITEM? = IQUINTITYI: Rivri: ] 'u1~trr I To_"rAL

I 1 Mobilization/Demobilization 1 $200,000
l_ _ - I _ _

ls $200,000“
2 Strip 20,000 $0.90 Cy $18,000 1|

3 Exacavate and stockpile soil 15,400| $2.50 Cy $38,500

4 Borings for information at proposed walls
1 .

$50,000 allow $50,000”
Soil-Bentonite Wall 95,000 $4.00 sf $380,0005

t‘- Draiii Wall 69,600 $9.00 sf
I-I_I

7 “Wells, Pumps, Warning System
9..

$15,000 63.

$626,400

$135,000
8..

Chimney Drain, French Drain 4,000 $15.00 Cy $60,000

9 Working Pads, Clay Cap 20,000 $5.00 Cy $100,000

I 10 Downstream Drain Wall 29,000 $9.00 sf $261,000

|11
12_
13

14

Replacement of fill from Interim Fix _
Roadway on top of dike

52,400
2,300

$5.00
$5.40

°_Y

Sy
$262,000

$125,420 |
Seed and Mulch
Instrumentation

25,000 $0.50 sy $12,500

1 $25,000 allow $25,000

Provide electrical service LL 1 , $20,000 allow $20,000I5

Subtotal $2,200,820
LL | L

OH and profit @ 15% $330,123

Subtotal $2,530,94

Engineer‘g/Const' Monit'g @ 15 %
3_

$3"/9,641
Subtotal $2,910,584

16 Maintenance of Pumps (Present Worth Provided by IP) _ Ii $650,000 i allow
I

$650,000

Subtotal $3 ,560,584
Contingency @20 % $7 12 , 1 17
TOTAL ’ $4,272,101

2WALLCST.XLS Woodward-Clyde Consultants 9/6/95
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APPENDIX E

TRANSLATED DIICE

  _

This option was also conceived during the July 21, 1995 meeting.

Areas of Potential Deep Failure

This option involves relocation and reconstruction of the dike further downstream, and the
straddling of a portion of the creek as shown in Figure E-1. The primary advantage of this
approach is that it is passive; i.e. does not require pumping or significant maintenance after
construction. Major disadvantages, however, are cost and probable encroachment on the
neighboring right-of-way. At this time, we are uncertain of the current limits of Illinois
Power’s property.

Calculations indicate that an inclination of 2.5H:1V is satisfactory for both the upstream and
downstream slopes. Chimney and blanket drains are included in the dike for internal drainage.
To control the head in the foundation soils, we included a drain wall below the dike located
near the downstream toe of the existing dike. This drain wall would be expected to fill with
water and to flow by artesian pressure into the blanket drain which will eventually drain to the
creek by gravity.

Areas of Potential Shallow Failure

In order to use a passive system, the repair considered in these areas was similar to that shown
in our draft report, i.e., a cutoff wall and lime slurry injection of the bottom ash fill. The
cutoff wall is needed to control head below the 1989 clay fill dike to mitigate failure as the
pond level is raised. The lime-fly ash injection is needed to mitigate liquefaction. A cross-
section is shown in Figure E—2.

TLC\ILPOWER\REVISED.APE E-1 August 1995



Other Details

A plan view of this option is shown in Figure E-3 and the estimated cost is summarized in
Table E-1. The cost of this option, $6.1 million, does not include the cost of additional right-
of-way.

Results of stability analysis are given in Figures E-4 through E-7. Detailed seepage
calculations were not performed as water levels were assumed based on judgment considering
the placement of the drains.

TLC\ILPOWER\REVISED.APE E-2 August 1995



TABLE E-1
COST ESTINIATE FOR TRANSLATED DIKE

F-

_ — _ IITEM: WORK ITEM H IQUANTITYI UNIT RATE UNIT TOTAL
ESTIMATED CONSTRUCTION FOR TRANSLATED DIKE

.-
I

1 Mobilization/Demobilization 1 $200,000 ls $200,000

2 Strip 13,000] $0.90 Cy
I
|

-I
$11,700

3 Box Culvert 1,200 $600 ft

4 Borings at proposed reclocation site

$720,000

1 $100,000 allow $100,000

5 Drain Wall

6 Soil-Bentonite Wall

7 Lime Injection

I 42010 $9.00 sf $378,000

I 44,000 $4.00 sf $176,000
I

69,000
1

$3.50 Cy $241,500

8 Filter Drain 30,500: $15.00
__ Cy

$457,500
If9 , Clay Fill

4 r
I. 302,000I $5.00

_. Cy
$1,510,000

-1-

10 Clearing and Grubbing I 3! $3,000 HC $9,000
1-

11 Roadway on top of dike I 2,3001 $5.40 6? $12,420
12

13

Seed and Mulch L

Instrumentation I 1 I $25 ,000

42,000! $0.50 Sy $21,000

allow $25,000

I Subtotal $3,862,120

“OH a11d profit @ 15%
1 I

I $579,318

Subtotal $4,441,438

Engi11'g/Constr' Monit' g @ 15% $666,216
Subtotal $5,107,654

Contingency @20 % $1,021,531

, TOTAL $6,129,134

RELOCCST.XLS Woodward-Clyde Consultants 8/29/95
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APPENDIX F

HPDE WALL OPTION

  l

The HDPE option was the recommended option in the June 23, 1995 draft report. Subsequently
developed options are now preferred.

The HDPE option for the deep slide area is shown in cross-section Figure F-1 and involves the
following key elements:

1. Removal of the upper dike and replacement with a lightweight fill (compacted fly ash or slag)
with a chimney drain and a blanket drain.

2. A centerline cutoff wall consisting of cement bentonite and an HDPE liner extending into the
weathered shale constructed by the sluny trench method.

3. Inclined sand-filled drains comected to a drainage blanket at the elevation of the creek to
intercept water that seeps beneath or through the cutoffwall.

4. A downstream benn consisting of compacted clay fill and a coarse rock.

5. Lime/fly ash sluny injection ofthe bottom ash below the upper rebuilt dike.

The aim of this repair is to significantly reduce the hydrostatic pressure on the failure surface. This
is to be accomplished by a very low penneability cutoffwall (HDPE, 10'“) to 10'“ cm per second)
and downstream inclined drains to collect seepage that passes either through or below the wall.
The combined cutofi and drainage is designed to lower the groundwater level as low as possible
(to the creek elevation) without use of pumps. Our calculations indicate however, that lowering
the groundwater level to the elevation of the creek only provides a factor of safety for long term
conditions of approximately 1.21. To increase the factor of safety to the target level, additional
measures are needed. Therefore, a toe berm and use of lightweight fill at the crest are
recommended. In combination with drainage, these measures increase the factor of safety to the
target values.
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Other techniques could have been used in lieu of the berm, such as drilled piers or stone columns.
However, preliminary calculations indicated the cost of these measures would be significantly
greater than the cost of the toe berm. Piers or stone columns would have the advantage, however,
of not changing the appearance of the downstream slope. Key elements of the recommended
repair are described below.

HDPE Wall

We initially assumed that either a soil bentonite or cement bentonite cutoffwall would be sufficient
to control water pressures. However, the permeability of these types of walls is not significantly
diiferent fiom that of the existing dam (except for the bottom ash) and foundation materials and
therefore, would not significantly change the groundwater flow. To be effective, a cutofi‘wall must
be significantly less permeable than the surrounding media. With this in mind, we selected an
HDPE material developed by Gundle (Tradenarne: GundWall) that is installed as interlocking
sheets similar to steel sheet piling except that a sealant can be used in the interlocks. This HDPE
material is installed within a cement bentonite slurry wall approximately 2 ft wide excavated fiom
the top of the existing ash elevation (el. 434i). Construction from this elevation will permit use of
relatively economical backhoe excavation equipment to extend to the weathered shale. Above the
elevation of the bottom ash, the HDPE will be raised as backfilling proceeds although special care
will be required to avoid its damage by the earthwork contractor. Telephone conversations with a
contractor (Sluny Walls, Inc.) indicate that this type wall will cost approximately $10.50 per
square foot. WCC has previous expelience with GundWall on a recent hazardous waste project.

A potential construction difiiculty is the removal of limestone boulders and ledges below the failure
plane. Borings suggest that these are not continuous and generally less than 1 ft thick. Rock
removal techniques such as a chisel will probably be required in some areas to construct the wall.
Rock removal is more costly than excavating shale and adds some uncertainty to the cost of
installing the wall.

Inclined Drains

Inclined drains will be 10 to 12 in. diameter holes drilled with conventional rigs and backfilled with
sand to collect seepage from the less pervious surrounding soil and the pervious zone at the failure
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plane. Due to the very low permeability of the surrounding soils, we do not believe a well screen is
needed within the drains. Inclined wells will be drilled fiom a gravel working platfonn at
approximately el. 395i (at creek level). The gravel working platform will then act as a gravel drain
aflzer the wells are installed. A geofabric is recommended below the gravel drain layer for
traflicability.

A major concern with the inclined drains is the low permeability of the surrounding soil and the

potential lack of a continuous permeable zone in the foundation that can be "tapped" by the drains.
The pervious zone above the failure plane is the target drainage layer for the wells to "tap,"
however, it may be discontinuous causing drainage wells to be marginally efifective. Therefore,
monitoring pore pressure after construction will be important to evaluate the effectiveness of the
wells. It is possible that additional wells or other measures may be needed to enhance drainage.

Compacted Lightweight Fill

To reduce driving forces, lightweight fill is recommended to rebuild the upper slope. For design
purposes, we have assumed that the on-site fly ash treated with lime could be used as lightweight
fill and would have a unit weight of approximately 95 pounds per cubic foot. It would be capped
at the surface by 3 feet of clay fill to permit growth of vegetation and minimize erosion of fly ash.
We have not evaluated the environmental implications of using the fly ash as a construction fill
material. This would need to be done prior to construction, as well as testing of the fly ash to
determine engineering properties. For design purposes, we have assumed properties based on
previous experience with compacted fly ash. In lieu of fly ash, blast furnace slag could be used.
We have had success using slag with acceptable chemical properties obtained fiom Granite City on
previous projects.

Lime Fly Ash Injected Bottom Ash

We recommend lime/fly ash injection to strengthen the bottom ash and to reduce potential for
liquefaction. This would be done by a specialty contractor such as Hayward-Baker whom we
contacted regarding pricing and technical feasibility. They indicated that this procedure has been
used to strengthen bottom ash. They also indicated a budget price of $3.50 per cubic yard of
treated material. Prior to production injection, a test section on-site approximately 50 ft square will
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be needed to evaluate the effectiveness of the approach and for the contractor to adjust his mix to
achieve the specified strength. Lime injection may be hampered in some areas due to the presence
of hard lime treated ash at the surface of the bottom ash layer. This may require localized drilling
to penetrate this "crust" ofhard ash.

Downstream Berm

The downstream toe berm can be constructed of material removed fiom the crest of the slide and
coarse rock. The rock will provide drainage, allow construction of a steeper slope (1 .5H: 1V), and
provide erosion resistance along the creek. We had also considered a mechanically stabilized wall
("Tensar" wall), but judged the rock fill to be more economical and practical.

Seguence of Construction

We envision the following sequence of construction, assuming that the upper dike has already been
removed to el. 434 within the deep failure area.

1. Remove the upper dike to el. 43 3:|: outside the failed area.
2. Inject lime-fly ash into bottom ash.
3. Install HDPE wall.
4. Remove soil in failed area to el. 4233: and install blanket drain.
5. Excavate at downstream toe to install gravel drain.
6. Install inclined wells from the downstream toe.
7. After completion ofthe drains, complete the toe berm.
8. After completion ofthe cutofl"wall, place the lightweight fill at the crest.
9. Install instrumentation to monitor the slide area.
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This treatment would be required fiom approximately Station -6-50 to Station 5+50 as shown in
Figure F-2. At each end of the wall, a return would be made toward the downstream portion of
the dike, as shown in Figure F-3. Interceptor wells would be installed at each retum as shown to
intercept seepage coming fiom either the east or west end of the slide area. A cross-section for
areas ofpotential shallow failure is shown in Figure F-4. The estimated costs for this option is $5.7
million and are summarized in Table F-1. Seepage analyses are shown in Figures F-5 and F-6. The
repair elements and Finite Element Mesh are in Figures F-7 and F-8. Results of stability analyses
are given in Figure F-9 and F-10. Results of stability analyses for the shallow dikes are shown in
Figure F-11.
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TABLE F-1
COST ESTIl\/IATE FOR HDPE OPTION REPAIR

IF

rrsml ' WORK ITia:M ;lQuA1-rrrrr| U-NTT RATE I UN_TT I TOTAL ‘F
ESTIMATED CONSTRUCTION cosr FOR HDPE OPTION REPAIR

I1 Mobilization/Demobilization 1 1 $200,000 ils

2 Strip 13,000
I‘

l.
;..

$200,000
$11,700

3 2 Exacavate and stockpile soil £13,900
l

!
$2.50

1 Cy
i cy $109,750

j 3 Deep HDPE slurry wall 99,400 $10.50 l
sf

t |___

$1,043,700 H
l 4 Shallow Slurry Wall 52,500 4 $4.25

$0.90

'r

sf $223,125 I
l'5

6

Inclined Sand Drains 5,200

Lime /flyash inject bottom ash 135,000
—.'

$40.00
$3.50

Ffr $208,000
M _

cyl $472,500

F 7 Excavate for toe berm 10,700 $2.50 I‘ CY- $26,750"
A s Rock toe berm 36,700 $15.00 Cy $550,500 _

9 ‘Blanket and chimney drain 13,700
1| $15.00 $205,500 A

I10 Light weight fin I 47,700 $5.00
Cy

12°)’ $238,500

11 Trench drains near toe of upper dike 3,300 $20.00
- d

5°? $66,000
E2 Geofabric 13,300 $2.00 ‘sf

13 Roadway on top of dike 2,300 $5.40 .sy'
$26,600

$12,420 I

F14 Seed and Mulch 1 25,000
1 $0.50 tsy $12,500

'15 Instrumentation 1 $25,000
i

1‘
allow $25,000.

I
l‘

16 IClay fill at toe berm and cap over lt wt fill 27,5001 $5 $137,500
— II Subtotal $3,570,045 ‘H

I g Torr and profit @ 15 %
l-

$535,507

Subtotal
.
I $4, 105,552

J,Engir1eering @ 15 % $615,833

Subtotal $4,721,385 I| _
M ‘Contingency @20%

I

$944,277

 
— _

$5,665,661 __ ___TOTAL
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This appendix includes four options that were considered early on, but not pursued in detail due to
cost or other deficiencies. For purposes of discussion they are termed secondary options in this
report. They were included in the Iune 23, 1995 Draft Report and are discussed as follows.

1. Removal and Replacement and Deep Shear Key Trench Option

The intent of this option was to remove the upper slide material and provide a shear key of coarse
rock extending below the slide plane to strengthen the slide mass and stabilize it. A sketch of this
option is given in Figure G-l and a cost estimate is given in Table G-1. The shear key option
involves the following:

- Excavating to below the depth of the deep failure plane to remove soil in the shallow
failure and much ofthe deep failure area.

- Installing a rock-filled key trench below the failed area extending into the shale.

- Installing an HDPE wall in a cement bentonite slurry trench at the dike centerline (same
as the HDPE option).

- Lime/fly ash slun'y injection ofthe bottom ash (same as the HDPE option).

- Installing a cement-bentonite slurry wall and trench drains in areas of potential shallow
failure (same as the I—]DPE option).

The estimated cost of this option is about $8 million and it was not considered further. A major
concern with option is stability of the excavation during construction since a major cut (to el. 370)
is needed.

TLC\ILPOWER\5EO8560.APE G- l September 6, 1995



2. Regrading Option

Regrading to flatten the slope was also considered as shown in Figure G-2. This approach has been
used for tailings dams and maintains the downstream toe location and flattens the slope to about
5H:1V. This geometry moves the crest inside the existing pond where a new dike would be
needed. A cutoffwall would still be required as well as stabilizing the bottom ash. Horizontal wells
would be drilled from the toe to intercept the bottom ash which would act as a large drain.

The advantage of this system is that a downstream toe berm would probably not be needed. The
disadvantage, however is that the dam crest would be moved and require construction inside the
ash pond. Rough estimates show the cost to be about the same or somewhat more than the HDPE
option. Due to the disadvantages noted, this approach was not considered further.

3. Drain Wall Option

Another option that is similar to the HDPE option is use of a "drain wall" at the center of the
rebuilt dike in lieu of the HDPE cutoff wall (Figure G-3). (This is similar to the Parallel Wall
option). The drain wall would be constructed by the slurry trench method but use a bio-degradable
polymer drilling fluid instead of bentonite. The backfill in the drain wall trench would be free-
draining such as concrete sand which would be left in place afier the drilling fluid breaks down.
The backfill would then act as a chimney drain. To remove the water from the drain wall is
problematical. A series of inclined wells drilled from the toe to intersect the wall were considered.

This option has merit because it provides positive drainage. Our concern is difficulty of
constructing a relatively deep wall and the inclined wells which would need to intersect the wall.
Because of these concerns this option was not pursued firrther. We judged the cost to be similar to
the HDPE repair.
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4. Remove And Replace Bottom Ash (Shallow Slide Repair Option)

This option is for repair of potential shallow failures which could occur above the top of the old
dike, even in areas without deep failure. The option involves removal and replacement of the
bottom ash beneath the upper dike. To accomplish this, it will also be necessary to remove and
replace the existing upper dike. This option would eliminate the need for the shallow cement-
bentonite slurry wall in areas of potential shallow failure. This concept is shown schematically in
Figure G-4. In areas of potential deep failure, the HDPE repair is assumed (i.e. HDPE slurry wall,
inclined wells, and a toe berm) except that instead of lime/fly ash slurry injection of the bottom ash,
we assume it is removed and replaced with compacted clay. The cost estimate of $8 million is
given in Table G-2.

A major problem with this option is dewatering during replacement of the clay fill. To account for
this we allowed $100,000 in dewatering costs based on judgment. Also, a temporary excavation or
coflerdam would be needed within the pond to allow removal of the bottom ash. In any case, this
option is significantly more expensive than the other options and was not considered further.
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TABLE G-1
COST ESTIIVIATE FOR MASS EXCAVATION AND KEY TRENCH

||

j|11*'E1~.»1|' 7 ‘WORK ITEM lQUANTITYj rinrr RATE ] umrl TOTAL

1 Mobilization/Demobilization 1 _ $200,000 ls $200,000

2 Strip 22,000 $0.90
2 xacavate an stoc pr sor

3

CY
E d k 'le '1 323,000 $2.50 cy

Deep HDPE slurry wall 99,400 sf

4 Shallow Slurry Wall 52,500

S 5 Inclined Sand Drains
6 .

$i0.50

$19,800

$807,500

$1,043,700

$4.25 sf $223 , 125

$40.00 ft $0

‘ 7

i 6 Lime /flyash inject bottom ash 119,000.

Excavate for toe berm 0

$3.25 Cy $386,750

$2.50
8 Rock key trench 28,000
9 Blanket drain 19,600

Replace stockpiled fill 275,400

$15.00
Cy p $0
Cy $420,000

11

I

i 1_0
12

Trench drains near toe of upper dike 2,200‘. _

-r

Temp sheet pile 24,000

..1.

$15.00 Cy $294,000

$5.00 Cy $1,377,000

$20.00 Cy $44,000

$10.00

13 Roadway on top of dike 2,300 $5.40

14

sf

Cy
$240,000

$12,420
Seed and Mulch 50,000 $0.50

j____

15 Instrumentation 1 $25 ,000 _ allow
‘Subtotal

Cy $25,000
$25,000

Engineering @ 15%

OH and profit @ 15%

Subtotal

$5,118,295

$767,744

$5,886,039

$882,906

Subtotal $6}/68,945
!Contingency @20 % $1,353,789

ETOTAL $8,122,734
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TABLE G-2
COST ESTINIATE FOR REMOVAL AND REPLACEMENT OF BOTTOM ASH

ITEM WORK ITEM [QUANTITY UNIT RATE UNIT TOTAL =

1 Mobilization/Demobilization — _ ii _ $75,000
. 1 __ _ ___‘, _

2 Strip 28,000’ $0.90 Cy
2 Exacavate and stockpile soil 357,000 $2.50 cy

3 Deep HDPE slurry wall 99,400

ls $75,000

$25,200.
$892,500

$10.50
4 Shallow Slurry Wall 0 $0.00

sf

sf
__|.

I

$1,043,700

$0
5 'Inclined Sand Drains 5,200 $40.00 1 ft $208,000

— -"— I

6 Replace with clay fill 348,000 $5.00 Cy $1,740,000‘
7 Excavate fortoe berm _ 10,700

8 Rock toe berm
$2.50 Cy

-1-

$26,750
36,700 $15.00 1 Cy $550,500

9 Blanket drain 9,100
10 Dewatering 1

11 Trench drains near toe of upper dike 2,200“

$15.00 _
$100,000 al

Cy
low

I.4.

I
I1

$136,500

$100,000

$20.00
12 Temp excavate bottom ash at toe 83,000,

13 Roadway on top of dike 2,300“,

Cy $44,000

sf $332,000_ $4.00
_ $5.-40_Lg

14 Seed and Mulch 50,0001
Cy

J

$12,420
$0.50

,_.
Cy $25,000

15 Instrumentation 1! $25,000 allow‘ $25,000

Subtotal $5,236,570

OH and rofit @ 15%_ _ _ P _ $7$5,4s6
Subtotal

If

$6,022,056

Engineering @ 15% $903 ,308

Subtotal $6,925,364

Contingency @20 %
TOTAL

3.5 l_l

SEPG-2 XLS Woodward-Clyde Consultants 9/1/95

$1,585,075
$3,310,437
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Baldwin Energy Complex – History of Construction  §257.73(c)

Appendix G: Observation of Slope Movement at Fly Ash Pond, Baldwin Energy Complex,
Baldwin, Illinois, URS (2011)
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Appendix H: Photos from the 2015 surficial movement



Baldwin Energy Complex – History of Construction  §257.73(c)

Figure I.1. Photo of 2015 surficial movement prior to repairs.

Figure I.2. Photo of 2015 surficial movement area after repairs.
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TECHNICAL 
MEMORANDUM 

 
Date:  August 8, 2016 
To:  Tom Davis 
From:  Stuart Cravens 
Subject: Baldwin Energy Complex Ash Pond Closure and Post-Closure Plan – Response to 

Illinois EPA Comments 

This technical memorandum is in response to the July 13, 2016 Illinois Environmental Protection Agency 

(Illinois EPA) correspondence regarding the Fly Ash Pond System Closure and Post Closure Care Plan 

(Plan) for the Baldwin Energy Complex. The Illinois EPA reviewed the Plan and provided comments for 

consideration and appropriate action by Dynegy Operating Company on behalf of Dynegy Midwest 

Generation, LLC, owner and operator of the Baldwin Energy Complex (BEC). 

Responses to each of the Illinois EPA comments (italicized below) in the July 13, 2016 letter are provided 

below. 

1.  The bedrock formations were chosen to represent the uppermost aquifer material to be monitored 

under the 257 regulations. However, the geometric mean of the horizontal hydraulic conductivity for the 

bedrock is 5.0 X 10-06 centimeters per second (cm/sec) and the geometric mean of the horizontal 

hydraulic conductivity for the unconsolidated material is 3.2 X 10-05 cm/sec. Table 2 of the Model Report 

Addendum lists 13 farm/domestic wells of which 10 utilize the unconsolidated materials. Given the higher 

hydraulic conductivity and greater use of the resource, please provide further explanation of how the 

unconsolidated materials were eliminated as the uppermost aquifer. 

Response: The predominant material underlying the Fly Ash Pond System and extending outward is clay 

and silty clay with randomly disseminated and discontinuous silt and sand seams. Conversely, the 

bedrock formation underlying the Fly Ash Pond System is laterally continuous and extends in all 

directions off-site of the BEC. Although the horizontal hydraulic conductivity of the shallow unconsolidated 

materials is higher than the underlying bedrock at some locations, the higher permeability lenses or 

seams of sand, silty sand, and clayey sand are not laterally continuous within the boundaries of the Fly 

Ash Pond System, nor are they laterally continuous outward from the Fly Ash Pond System to or beyond 

the property boundary of the BEC. Any sand seams or layers identified along the western side of the 

impoundment system, to the west of the Secondary and Tertiary Ponds, are localized and completely 

separated from the Fly Ash Pond System by the intervening bedrock low. 
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The geometric mean hydraulic conductivity of 3.2 X 10-05 cm/sec provided in the Plan was based on 12 

field tested wells located around the BEC impoundment system. Five of those 12 tested wells1 are distant 

from the Fly Ash Pond System (i.e., ranging in distance from 950 to 2,200 feet away from the nearest ash 

pond) and none are located downgradient. The geometric mean hydraulic conductivity measured at the 

seven wells in the shallow unconsolidated material closest to and immediately downgradient of the Fly 

Ash Pond System2 is 8.7 X 10-06 cm/sec compared to a geometric mean of 5.0 X 10-06 for the bedrock. 

Table 2 of the Model Report Addendum listed 13 farm/domestic wells, 10 of which were identified as 

using the unconsolidated materials and two of which used the bedrock for water supply. However, looking 

at the well logs for those 10 wells, as included in the Water Well Survey report3, shows that one of the 10 

wells (Philip Cohen’s 6-inch well drilled in 1950) was apparently a bedrock well and the remaining nine 

wells were all 33 to 42-inch diameter bored wells. Bored wells are generally installed at locations where 

there are low permeability unlithified deposits with no continuous saturated stratums to provide a 

continuous supply of groundwater to a conventional drilled well. In geologic materials which do not have 

sufficient hydraulic conductivity to produce a continuous supply of groundwater, bored wells essentially 

act as underground storage reservoirs that rely on slow seepage of water over a substantially larger 

surface area than conventional wells. The presence of a bored well in saturated materials does not 

constitute existence of an aquifer. Many bored wells are no longer utilized or have been long abandoned 

because they do not provide a “useable” quantity of groundwater, are subject to surface contamination, or 

go dry during extended dry periods or droughts.  

Since the unlithified deposits at the Baldwin Fly Ash Pond System were previously recognized as being 

the uppermost water bearing zone and capable of locally transporting coal combustion residuals (CCRs), 

a groundwater monitoring network was established within the unlithified deposits at the BEC 

impoundment system, in addition to the uppermost bedrock aquifer, and is currently being monitored 

under Special Condition No. 17 of NPDES Permit No. IL0000043. 

2.  Figure No. 8 of the September 30, 2014 document, Prediction of Plume Stability by Groundwater 

Modeling, Model Report Addendum, projected boron impacted groundwater off site on private property. 

This projection was for the Base Case Scenario. The Groundwater Management Zone (GMZ) application 

 

                                                      

1 MW-104DR, OW-156, MW-161, OW-256, MW-262 

2 MW-151, MW-152, OW-157, TPZ-166, MW-252, MW-253, OW-257 

3 NRT and Kelron Environmental, 2010. “Water Well Survey, Baldwin Ash Pond System, Baldwin Energy 

Complex, Baldwin, Illinois”. Prepared for Dynegy Midwest Generation, LLC, dated June 7, 2010. 
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states “Capping the Baldwin Fly Ash Ponds as proposed will result in very similar results to the baseline 

transport model. The proposed cap does not minimize impacts to offsite groundwater and must be 

revised. 

Response: The prediction modeling performed for the entire Baldwin Ash Pond System, inclusive of the 

Baldwin Fly Ash Pond System, evaluated both baseline conditions where no corrective action is 

implemented and various cap scenarios. The initial model report4 was used to predict changes over a 

period of 50 years (2015-2065) using a transport model calibrated to simulate boron transport assuming 

steady-state flow conditions. The addendum5 quantified the time for concentrations of the CCR leachate 

indicator boron to reach a stable status or to decrease in monitoring wells, determine the maximum extent 

of the boron plume, and to predict potential or future impairments to groundwater usage off-site.  

The purpose of the proposed cap on the Baldwin Ash Pond System is to decrease impacts to 

groundwater both spatially and temporally. Given the inherent uncertainties with predictive modeling, the 

spatial difference in offsite migration of impacted groundwater exceeding the boron groundwater standard 

of 2 milligrams per Liter (mg/L) for the proposed cap versus a lower permeability (i.e., geomembrane cap) 

is relatively minor relative to the temporal difference. The long-term spatial difference in impacts to 

groundwater under baseline conditions with no cap versus a geomembrane cap as predicted by the 

groundwater model is exhibited on Figure 1. The maximum extent of the predicted boron plume under 

baseline conditions is reached in 600 years versus 1,200 years with a geomembrane cap. With the 

proposed clay cap the maximum boron extent will be reached in a period greater than 600 years before 

the plume begins dissipating, but significantly earlier (i.e., hundreds of years) than with a geomembrane 

cap.  

With a baseline scenario condition of no cap on the Baldwin Ash Pond System the modeled duration for 

leachate depletion from the fly ash ponds (i.e., equivalent to background boron concentration) is 92 years. 

Installing the lowest permeability cap such as a geomembrane, which reduces surface infiltration into the 

fly ash ponds and reduces percolation out of the base of the ponds, increases the modeled duration of 

leachate depletion from the fly ash ponds to 558 years, or approximately six times longer. A clay cap with 

maximum permeability of 1 X 10-5 centimeters per second as proposed will still reduce the infiltration and 

                                                      

4 NRT, 2014a. “Groundwater Model and Simulation of Closure Alternatives, Baldwin Ash Pond System, 

Baldwin Energy Complex, Baldwin, Illinois”. Prepared for Dynegy Midwest Generation, LLC, dated June 

18, 2014. 

5 NRT, 2014b. “Model Report Addendum, Prediction of Plume Stability by Groundwater Modeling, 

Baldwin Ash Pond System, Baldwin Energy Complex, Baldwin, Illinois”. Prepared for Dynegy Operating 

Company, dated September 30, 2014. 
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percolation rates while substantially shortening the time for the groundwater plume to dissipate relative to 

a lower permeability cap. 

 

Figure 1. Baseline condition with no cap on the Baldwin ash ponds versus geomembrane cap 

Predicted impacts to offsite groundwater quality based on groundwater modeling have been used to 

develop the initial corrective action of cap placement. The maximum plume extent as shown on Figure 1 

will not occur because it is a modeled prediction based on current baseline conditions with no cap and no 

triggered corrective actions. The effects of the cap proposed in the closure plan on groundwater quality 

will be monitored in accordance with the groundwater monitoring plan. If concentrations of indicator 

parameters in groundwater show that there are statistically significant increasing trends attributable to the 

Baldwin Fly Ash Pond System then additional investigation and corrective actions appropriate to mitigate 

those exceedances, and prevent offsite migration of impacted groundwater exceeding groundwater 

standards, will be evaluated and proposed. 

3.  The GMZ application must specifically identify the corrective action which is proposed for the site. 

Response: Section 2.3 of the GMZ application as submitted contains the three specific elements of the 

proposed corrective action, but has been modified slightly with the following underscored additions and 

strikeout deletions: 

Predicted Baseline 
Plume Extent – No Cap 

Predicted Plume 
Extent with 
Geomembrane Cap 
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“The three ponds comprising the Baldwin Fly Ash Pond System are interconnected and are essentially 

three cells within one large pond. The Closure Plan for the Baldwin Fly Ash Pond System includes the 

following corrective action elements, preliminary designs of which are shown on Figure 4: 

Closure will consist of pumping to remove surface water, redistributing and reshaping the existing CCR to 
fill in low areas and establish a subgrade for the final soil cover, and placing an earthen cover that 
complies with the CCR Rule. 

The final cover system is comprised of a 6-inch vegetative support layer (topsoil) overlying 18-inch barrier 
soil. 

Non-contact storm water runoff from the cover system will be collected and managed, with two new 
detention basins and channels directing water to the Secondary Pond. 

The proposed corrective action elements will provide hydraulic control of surface water on the cover 
system and surrounding the Baldwin Fly Ash Pond System, will lower leachate levels and establish 
hydrostatic equilibrium within the ponds, and will decrease transport off-site both spatially and 
temporally.” 

4.  The boundary of the proposed GMZ appears to follow the property boundary for the site and include 

impoundments which have not been proposed to undergo closure at this time. The GMZ boundary needs 

to be revised to identify the specific area where groundwater quality standards are exceeded at the site 

as wells as the area in which the proposed corrective action will mitigate impaired groundwater. 

Response: The GMZ application figures 1 to 4 will be revised to show the revised GMZ boundary. Figure 

3 will be modified to show the revised GMZ boundary, approximate extent of impacted groundwater 

above Class II groundwater quality standards, and the model predicted corrective action mitigation area. 

5.  Section 6.9, page 6-6 of the plan indicates compliance with the applicable groundwater quality 

standards will be achieved when there are no statistically significant increasing trends attributable to the 

Baldwin Fly Ash Pond System for the parameters detected at the compliance boundary for 4 consecutive 

years following the change to annual monitoring frequency. The compliance section of the Plan and the 

GMZ application must be revised to identify the compliance point pursuant to 620.240(e)(1) and 

compliance concentrations at 35 Ill. Adm. Code 620.450(a)(4). 

Response Part 1: The compliance section of the Plan, Section 6.9, will be revised with the following 

underscored additions and strikeout deletions: 

”In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the Baldwin Fly Ash Pond System berms. Following completion of 

the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 
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Compliance with on-site groundwater quality standards, as measured at the proposed monitoring well 

network (i.e., the modified NPDES monitoring well network), will be achieved when there are no 

statistically significant increasing trends that are attributed to the Baldwin Fly Ash Pond System for 

parameters detected at the compliance boundary for after a minimum 30 years of post-closure 

groundwater monitoring has been completed four(4) consecutive years following the change to an annual 

monitoring frequency.” 

Response Part 2: The GMZ application will be revised with the following underscored additions and 

strikeout deletions: 

“3.3 Compliance with Applicable On-Site Groundwater Quality Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the Baldwin Fly Ash Pond System berms. Following completion of 

the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the proposed monitoring well 

network (i.e., the modified NPDES monitoring well network), will be achieved when there are no 

statistically significant increasing trends that are attributed to the Baldwin Fly Ash Pond System for 

parameters detected at the compliance boundary for after a minimum 30 years of post-closure 

groundwater monitoring has been completed.  

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94.” 

6.  Figure No. 4 from Appendix A of the Plan indicates Boring PZ-171 has a 7.9 foot layer of sand. What 

is the extent of this sand layer, which is over 5 feet thick and therefore designated as Class I 

groundwater? Has the groundwater within the sand layer been analyzed to determine if it has been 

impacted by the ash impoundments? Does the sand layer extend off site? 

Response: The 7.9 foot layer of sand observed at Boring PZ-171 may be either a localized lense or 

laterally continuous northward to Boring MW-161 and southward to Boring MW-262. However, based on 

six surrounding borings to the east and west (MW-154, MW-155, PZ-172, MW-388, MW-389, and TPZ-

160) this layer is limited to the western edge of the Baldwin impoundments and is of limited lateral extent. 

Due to the presence of the bedrock valley, it is unlikely that this sand layer extends eastward beyond the 

western side of the Secondary Pond. The bedrock valley has a topographic elevation ranging from 366 to 

390 feet and a land surface topographic elevation of 395 to 400 feet, both of which are close to or below 

the lowermost sand layer elevation of 395 feet. Surface topography between the Fly Ash Ponds and the 
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western end of the impoundments (i.e., west of the Secondary and Tertiary Ponds) effectively isolates 

any sand lenses or layers observed in the western end of the site from the Fly Ash Pond System.   

The sand layer observed at Boring PZ-171 or any of the other borings cannot extend significantly 

westward because the surface topography decreases westward towards the Kaskaskia River, with 

surface topography decreasing below an elevation of 395 feet. Borings advanced west of the 

impoundments towards the Kaskaskia River (i.e., MW-154 and MW-155) have sand or clayey sand layers 

ranging from 0.3 to 3.5 feet in thickness between the elevations of 369 and 381 feet, or approximately 14 

to 26 feet below the base of the sand observed at Boring PZ-171. The sand layer at Boring PZ-171 does 

not extend off-site. 

No groundwater samples have been collected from piezometer PZ-171 to determine if it has been 

impacted by the ash impoundments. However, wells MW-161 and MW-262 located directly north and 

south of PZ-171, respectively, were sampled for groundwater quality on four occasions in 2013 – 2014, 

with all boron concentrations at both wells below the reporting limit of 0.020 milligrams per Liter (mg/L) 

and sulfate concentrations were all less than 45 mg/L. Based on observed groundwater quality at 

monitoring wells located both north and south of PZ-171, and given the disconnection between any sand 

layers west of the Secondary and Tertiary Ponds from the rest of the impoundments, there is little 

possibility of impacts from the Fly Ash Pond System. 

In order to confirm that there are no groundwater impacts related to coal combustion residuals to the west 

of the impoundments, a groundwater sample will be collected from piezometer PZ-171 and analyzed for 

chloride, sulfate, boron, total dissolved solids, and field pH. The laboratory report will be submitted to the 

Illinois EPA. 

7.  Section 6.2, page 6-4 of the Plan indicates the sampling schedule could be accomplished in 15 years. 

This appears to contradict the required 257 Regs post closure sampling of 30 years. This sampling 

schedule must be revised. 

Response: The existing text in Section 6.2 of the Groundwater Monitoring Plan will be revised with the 

following underscored additions: 

“Groundwater monitoring of the NPDES monitoring well network may be discontinued upon Illinois EPA’s 

approval of a certified post-closure care report after a minimum 30 years of post-closure groundwater 

monitoring has been completed. Specifically, when no statistically significant increase is detected in the 

concentration of any constituent above that measured and recorded during the immediately preceding 

scheduled sampling for four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. Post-closure care groundwater monitoring will 

continue for a minimum of 30 years in accordance with 40 CFR Part 257.104”. 
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8.  Section 6.4, page 6-4 of the Plan should contain a list of all the chemical concentrations required for 

groundwater monitoring by the 257 Regs, and a list of inorganic parameters required pursuant to the 620 

Regs, for sampling each permanent monitoring well. Specifically, the inorganic parametes monitoring list 

for testing should be from 35 IAC 620.410 (a) and pH. 

Response: The Plan will be revised by adding two imbedded tables into Section 6.4 that include the 

following: 

 Subset of parameters from 35 IAC620.420(a) to be monitored and pH; and, 

 List of Appendix III and IV parameters required for groundwater monitoring by the 257 Regs.  
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Groundwater monitoring of the NPDES monitoring well network may be discontinued upon Illinois EPA’s 

approval of a certified post-closure care report after a minimum 30 years of post-closure groundwater 

monitoring has been completed. Specifically, when no statistically significant increase is detected in the 

concentration of any constituent above that measured and recorded during the immediately preceding 

scheduled sampling for four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. Post-closure care groundwater monitoring will 

continue for a minimum of 30 years in accordance with 40 CFR Part 257.104. 

6.3 Groundwater Sample Collection 

Groundwater samples will be collected consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 as described in Appendix F. In addition to groundwater well samples, quality assurance samples 

will be collected as described in Section 6.5. 

6.4 Laboratory Analysis 

Laboratory analysis will be performed consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 by a state-certified laboratory using methods approved by Illinois EPA and USEPA. The practical 

quantitation limit (PQL) for all parameters analyzed will be lower than the applicable groundwater quality 

standard. Concentrations lower than the PQL will be reported as less than the PQL. The laboratory 

analysis parameters for the two monitoring programs are listed below. 

Laboratory Analysis Parameters from 35 IAC Part 620.420(a): 
Modified NPDES Monitoring Well Network 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total) 

Laboratory Parameters from Appendix III and Appendix IV of  
40 CFR Part 257:  40 CFR Part 257 Monitoring Well Network 
Metals (totals) 

Antimony Cadmium Lithium
Arsenic Calcium Mercury
Barium Chromium Molybdenum
Beryllium Cobalt Selenium
Boron Lead Thallium
Inorganics (totals) 
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Fluoride Sulfate
Chloride Total Dissolved Solids 
Other (total) 

Radium 226 and 228 combined 

6.5 Quality Assurance Program 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.93, the sampling and analysis 

program includes procedures and techniques for quality assurance and quality control. Additional quality 

assurance samples to be collected will include the following: 

 Two blind duplicate groundwater samples from randomly selected monitoring wells

 One equipment blank sample will be collected and analyzed for each day of sampling. If
dedicated sampling equipment is used, than equipment blank samples will not be collected.

The duplicate and equipment blank quality assurance samples will be supplemented by the laboratory 

QA/QC program, which typically includes: 

 Regular generation of instrument calibration curves to assure instrument reliability

 Laboratory control samples and/or quality control check standards that have been spiked,
and analyses to monitor the performance of the analytical method

 Matrix spike/matrix spike duplicate analyses to determine percent recoveries and relative
percent differences for each of the parameters detected

 Analysis of replicate samples to check the precision of the instrumentation and/or
methodology employed for all analytical methods

 Analysis of method blanks to assure that the system is free of contamination

6.6 Groundwater Monitoring System Maintenance Plan 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.91, maintenance will be performed 

as needed to assure that the monitoring wells provide representative groundwater samples. Monitoring 

wells will be inspected during each groundwater sampling event. Monitoring well inspections will consist 

of the following: 

 Visual inspection, clearing of vegetation, replacement of markers, and painting of protective
casings as needed to assure that monitoring wells are clearly marked and accessible

 Visual inspection and repair or replacement of well aprons as needed to assure that they are
intact, drain water away from the well, and have not heaved
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 Visual inspection and repair or replacement of protective casings as needed to assure that
they are undamaged, and that locks are present and functional

 Checks to assure that well caps are intact and vented, unless in flood-prone areas in which
case caps will not be vented

 Annual measurement of monitoring well depths to determine the degree of siltation within the
wells. Wells will be redeveloped as needed to remove siltation from the screened interval if it
impedes flow of water into the well

 Checks that wells are clear of internal obstructions, and flow freely

If maintenance of a monitoring well cannot address an identified deficiency, a replacement well will be 

installed. 

6.7 Annual Statistical Analysis 

6.7.1 Proposed Modified NPDES Monitoring Well Network 

Trend analysis will be performed annually for each of the monitored parameters. Sen’s Estimate of Slope 

will be applied to a minimum of four consecutive quarterly monitoring results. If there are increasing 

trends during closure and post-closure care periods, they will be further investigated as described below.  

 If the results of sampling and analysis show an increasing trend at any compliance monitoring
well, a Mann-Kendall analysis will be performed at 95 percent confidence to determine
whether or not the increasing trend is statistically significant.

 If a statistically significant increasing trend occurs during post-closure care, further
investigation of monitored concentrations will be performed as well as more frequent
inspections of the surface of the cover system.

 If the investigation attributes a statistically significant increasing trend to a source other than
the Baldwin Fly Ash Pond System, then the Illinois EPA will be notified in writing, stating the
cause of the increasing trend and providing the rationale used in such a determination.

 If there is not an alternative source causing the statistically significant increasing
concentration and the sampling frequency had been reduced to semi-annual or annual
sampling, a quarterly sampling schedule will be reestablished. The frequency of sampling will
return to either semi-annual or annual, once four consecutive quarterly samples show no
statistically significant increasing trend.

Notifications concerning statistically significant increasing trends and revisions of the sampling frequency 

will be reported to Illinois EPA in writing within 30 days after making the determinations. 

6.7.2 40 CFR Part 257 Monitoring Well Network 

As required in 40 CFR Part 257.93, statistical analysis will be performed to determine whether or not a 

statistically significant increase over a background value has occurred for each constituent and at each 

well. Appropriate statistical methods will be chosen from the list of methods provided and the test chosen 



GROUNDWATER MONITORING PLAN 

Suppl Hydrogeo Report And GW Monitoring Plan 160331 rev1
6-7 

will be conducted separately for each constituent in each monitoring well. In addition, each statistical 

method chosen will comply with the performance standards, as appropriate, based on the test method 

used. If a statistically significant increase over background values is determined, procedures from 40 CFR 

Part 257 will be followed including 1) establishing an assessment monitoring program or 2) demonstrating 

that a source other than the Baldwin Fly Ash Pond System caused the increase or demonstrating another 

plausible reason for the increase (error in sampling, etc.).  

6.8 Data Reporting 

Sampling and analysis data from quarterly, semi-annual and/or annual groundwater monitoring for the 

modified NPDES monitoring well network will be reported to Illinois EPA within 60 days after completion 

of sampling. Statistical analysis of the laboratory analytical data will be reported to Illinois EPA with the 

annual report for the facility, as described in the closure plan.  

Data reporting for the 40 CFR Part 257 monitoring well network will be consistent with recordkeeping, 

notification, and internet posting requirements described in 40 CFR 257.105 through 257.107. 

6.9 Compliance with Applicable On-Site Groundwater Quality 
Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the the Baldwin Fly Ash Pond System berms.  Following completion 

of the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary after 

a minimum 30 years of post-closure groundwater monitoring has been completed. 

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94. 

6.10  Corrective Action  

If a statistically significant increasing trend is observed to continue over a period of two or more years in 

groundwater sampled at the modified NPDES monitoring well network, and a subsequent hydrogeologic 
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site investigation demonstrates that such exceedances are due to a release from the Baldwin Fly Ash 

Pond System and corrective actions are appropriate to mitigate such releases, a corrective action plan 

will be proposed as a modification to the post-closure care plan. A corrective action plan will be submitted 

to Illinois EPA within 180 days after completion of the investigation activities. The plan will propose 

corrective actions to be undertaken to mitigate the impacts associated with the constituents of concern 

which exceed applicable groundwater standards. 
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2.3 Closure of the Baldwin Fly Ash Pond System  

The Closure Plan for the Baldwin Fly Ash Pond System is being submitted under separate cover 

(AECOM, 2016). In November 2015, in accordance with 40 CFR Part 257 Subpart D, Hazardous and 

Solid Waste Management System; Disposal of Coal Combustion Residuals From Electric Utilities; Final 

Rule. (CCR Rule), DMG submitted to Illinois EPA a notice of intent to close the East Fly Ash Pond and 

Old East Fly Ash Pond. A notice of intent to close the West Fly Ash Pond will be submitted by May 17, 

2017. Because the East Fly Ash Pond and Old East Fly Ash Pond are inactive, the CCR Rule deadline for 

completing closure of these two ponds is November 2020.  

The three ponds comprising the Baldwin Fly Ash Pond System are interconnected and are essentially 

three cells within one large pond. The Closure Plan for the Baldwin Fly Ash Pond System includes the 

following corrective action elements, preliminary designs of which are shown on Figure 4: 

 Closure will consist of pumping to remove surface water, redistributing and reshaping the
existing CCR to fill in low areas and establish a subgrade for the final soil cover, and placing
an earthen cover that complies with the CCR Rule.

 The final cover system is comprised of a 6-inch vegetative support layer (topsoil) overlying
18-inch barrier soil.

 Non-contact storm water runoff from the cover system will be collected and managed, with
two new detention basins and channels directing water to the Secondary Pond.

The proposed corrective action elements will provide hydraulic control of surface water on the cover 

system and surrounding the Baldwin Fly Ash Pond System, will lower leachate levels and establish 

hydrostatic equilibrium within the ponds, and will decrease transport off-site both spatially and temporally. 

There are no receptors off-site that would be potentially affected by the movement of impacted 

groundwater from the Baldwin Fly Ash Pond System.
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3.3 Compliance with Applicable On-Site Groundwater Quality 
Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the the Baldwin Fly Ash Pond System berms. Following completion 

of the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary after 

a minimum 30 years of post-closure groundwater monitoring has been completed.  

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94.
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 I,  MICHAEL J. GRAMINSKI,  A PROFESSIONAL LAND  SURVEYOR,  DO
CERTIFY THAT THIS DRAWING HAS BEEN PREPARED UNDER MY DIRECT 
SUPERVISION FOR THE CREATION OF A GMZ LIMITS LEGAL DESCRIPTION.

DATED THIS  29th  DAY OF JULY, 2016.

IPLS LICENSE NUMBER 035.002901, EXPIRES 11/30/2016
PROFESSIONAL DESIGN FIRM LICENSE NUMBER 184.004638, EXPIRES 4/30/2017
THIS SURVEY DOES NOT CONFORM TO THE CURRENT ILLINOIS STANDARD
FOR A BOUNDARY SURVEY.

LAND DESCRIPTION OF PROPOSED GROUNDWATER MANAGEMENT ZONE

A TRACT OF LAND BEING PART OF SECTIONS 9, 10 ,15, AND 16 IN TOWNSHIP 4 SOUTH, RANGE 7 WEST OF THE THIRD PRINCIPAL MERIDIAN, RANDOLPH COUNTY, ILLINOIS, BEING MORE PARTICULARLY
DESCRIBED AS FOLLOWS:

COMMENCING AT A CONCRETE MONUMENT AT THE EAST QUARTER-CORNER OF SECTION 10, TOWNSHIP 4 SOUTH, RANGE 7 WEST; THENCE NORTH 0 DEGREES 57 MINUTES 30 SECONDS WEST, A DISTANCE
OF 837.22 FEET TO THE POINT OF BEGINNING OF THE TRACT DESCRIBED HEREIN SOUTH 00 DEGREES 00 MINUTES 00 SECONDS EAST, A DISTANCE OF 5102.20 FEET; THENCE SOUTH 08 DEGREES 36 MINUTES
19 SECONDS WEST, A DISTANCE OF 289.20 FEET TO THE NORTH RIGHT OF WAY LINE OF ROUTE 154 ALSO BEING A NON-TANGENT CURVE TO THE LEFT, HAVING A RADIUS OF 5769.63 FEET, WITH A CHORD
BEARING OF NORTH 82 DEGREES 42 MINUTES 22 SECONDS WEST; THENCE NORTHWESTERLY ALONG SAID CURVE AND NORTH RIGHT OF WAY LINE, A DISTANCE OF 275.47 FEET TO THE SOUTH LINE OF THE
NORTHEAST QUARTER OF SAID SECTION 15; THENCE NORTH 89 DEGREES 57 MINUTES 58 SECONDS WEST, ALONG SAID SOUTH LINE, A DISTANCE OF 1599.38 FEET TO THE WEST LINE OF THE NORTHEAST
QUARTER OF SAID SECTION 15; THENCE NORTH 00 DEGREES 26 MINUTES 31 SECONDS EAST, ALONG SAID WEST LINE, A DISTANCE OF 673.45 FEET TO THE CENTERLINE OF THE PROPERTY NOW OR
FORMERLY OWNED BY THE GULF MOBILE, AND OHIO RAILROAD; THENCE NORTH 81 DEGREES 04 MINUTES 38 SECONDS WEST, ALONG SAID CENTERLINE, A DISTANCE OF 2679.12 FEET TO THE WEST LINE
OF SAID SECTION 15; THENCE NORTH 00 DEGREES 54 MINUTES 21 SECONDS EAST, ALONG SAID WEST LINE, A DISTANCE OF 216.85 FEET; THENCE NORTH 75 DEGREES 38 MINUTES 34 SECONDS WEST, A
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1 INTRODUCTION 
 

1.1 Overview 

This Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan was 

prepared by Natural Resource Technology, Inc. (NRT) in support of a Closure Plan for fly ash ponds 

located at the Baldwin Energy Complex (BEC) which is owned by Dynegy Midwest Generation, LLC 

(DMG).  

This report and the Closure Plan will apply specifically to the East Fly Ash Pond, Old East Fly Ash Pond 

and West Fly Ash Pond, hereinafter referred to as the Baldwin Fly Ash Pond System, which are part of a 

system of six Coal Combustion Residuals (CCR) surface impoundments, as defined further below. 

Numerous subsurface investigations have been performed concerning the ash pond system at BEC. The 

information presented in this report supplements comprehensive data collection and evaluations from the 

prior hydrogeologic investigation reports (recent to oldest), including, but not limited to, the following: 

� NRT, June 11, 2014. Groundwater Quality Assessment and Phase II Hydrogeologic 
Investigation, Baldwin Ash Pond System A Phase II assessment to further assess the 
hydrogeology and groundwater quality in the vicinity of the ash pond system at BEC, 
following the proposed scope of work (March 22, 2013) approved, with clarifications, by 
Illinois EPA, June 18, 2013). 

� Dynegy, March 22, 2013. Proposed Scope of Work – Baldwin Ash Impoundment 
System A plan for conducting a more comprehensive hydrogeologic investigation along with 
development of a groundwater model to evaluate various pond closure scenarios on 
groundwater quality in the vicinity of the ash pond system; accepted, with clarifications, by 
Illinois EPA August 31, 2011. 

� Kelron Environmental, June 30, 2012. Groundwater Quality Assessment and Initial 
Hydrogeologic Investigation – Baldwin Ash Pond System Assessed the hydrogeology 
and groundwater quality in the vicinity of the ash pond system, but not beneath the ash 
ponds. Thirteen monitoring wells were installed around the perimeter of the ash pond system 
and sampled quarterly to assess upgradient and downgradient groundwater quality  
(full inorganic parameter list in IAC 35 Part 620.410). Submitted to Illinois EPA. 

� Kelron Environmental, April 16, 2012. Off-Site Groundwater Quality Results – Baldwin 
Energy Complex Off-site groundwater quality investigation, south and southwest of the ash 
pond system, to assess shallow off-site groundwater quality for the presence of inorganic 
parameters related to CCRs. Submitted to Illinois EPA. 

� Kelron Environmental and NRT, June 7, 2010. Water Well Survey – Baldwin Ash Pond 
System A survey identifying water wells located within 2,500 feet (ft) of the BEC’s ash pond 
system. The water well survey was prepared in accordance with the “Right to Know” Potable 
Water Well Survey procedures of 35 IAC 1600.210(b)(1) and 1600.210(b)(2). Submitted to 
Illinois EPA. 
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� Kelron Environmental and NRT, May 26, 2010. Hydrogeologic Assessment and 
Groundwater Monitoring Plan – Baldwin Ash Pond System A plan for initial evaluation of 
groundwater quality in the vicinity of the ash pond system along with an initial hydrogeologic 
characterization; accepted, with clarifications, by Illinois EPA August 31, 2011. 

This Supplemental Hydrogeologic Site Characterization and Groundwater Monitoring Plan provides a 

summary of additional data collected and site investigations performed since submittal of the 

Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014) in 

order to satisfy the following:  

� Provide information to define hydrogeology and to assess the groundwater impacts related to 
the CCR surface impoundments. 

� Provide information that could be used to perform a model to assess the groundwater 
impacts associated with closure of the Baldwin Fly Ash Pond System. 

� Provide information to establish a groundwater monitoring program sufficient for long-term, 
post-closure monitoring. 

In conjunction with the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, 

June 11, 2014), groundwater flow and transport models were developed to evaluate the effect of various 

ash pond closure scenarios on groundwater quality (NRT, June 18, 2014) and to predict the fate and 

transport of CCR leachate components (NRT, September 30, 2014). Additional groundwater modeling is 

being conducted to enable estimation of the time required for hydrostatic equilibrium of groundwater 

beneath the unit. The existing groundwater flow and transport model for the ash pond system is also 

being updated to develop predictions for closure of the Baldwin Fly Ash Pond System. These 

groundwater modeling reports will be submitted under separate cover. 

1.2 Site Location and Background 

The BEC is located in southwest Illinois in Randolph and St. Clair Counties. The Randolph County portion 

of the BEC is located within Sections 2, 3, 4, 9, 10, 11, 14, 15 and 16 of Township 4 South and Range 

West. The St. Clair County portion of the property is located within Sections 33, 34, and 35 of Township 3 

South and Range 7 West. The Baldwin Fly Ash Pond System is approximately one-half mile  

west-northwest of the Village of Baldwin. The site location is shown on Figure 1. In general, the BEC 

property is bordered: on the west by the Kaskaskia River; on the east by Baldwin Road, farmland, and 

strip mining areas; on the southeast by the village of Baldwin; on the south by the Illinois Central Gulf 

railroad tracks and State Route 154; and, on the north by the St. Clair/Randolph County Line.  

The BEC utilizes four active ash ponds with two inactive fly ash ponds, located at the eastern end of the 

ash pond system (Figure 2):  

� Bottom Ash Pond (177 acres, active) 
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� East Fly Ash Pond (76 acres, inactive) 

� Old East Fly Ash Pond (102 acres, inactive) 

� West Fly Ash Pond (54 acres, active) 

� Secondary Pond (25 acres, active), used for water clarification rather than direct 
management of CCRs, but does contain a small volume of CCR 

� Tertiary Pond (3.1 acres, active), used for final water clarification and contains a very small 
volume of CCR 

There is one outfall from the ash pond system at the Tertiary Pond that discharges to a tributary of the 

Kaskaskia River, south of the Cooling Pond intake structure. All six impoundments of the ash pond 

system have been evaluated as part of the previously conducted hydrogeologic investigations, 

groundwater quality assessments and modeling. 
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2 GEOLOGY AND HYDROGEOLOGY 
 

The additional site characterization activities performed at BEC since the Groundwater Quality 

Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014) have included the following:  

� Unlithified zone investigation 

� Bedrock investigation 

� Aquifer testing 

� Geotechnical borings and soil laboratory testing 

The results of these supplemental site investigations are discussed below. 

2.1 Geology 

Geologic units present at the ash pond system include fill, ash generated at BEC, unlithified geologic 

materials (i.e., Cahokia Alluvium, Equality Formation, and Vandalia Till Member) and Mississippian and 

Pennsylvanian bedrock.  

2.1.1 Unlithified Material Investigations 

Supplemental investigation within the unlithified materials was performed to further evaluate the potential 

presence of sand layers that could represent preferential migration pathways. Eleven borings (PZ-169 

through PZ-178 and PZ-182) were performed during July‐August 2015 as shown on Figure 3. Borings 

typically extended to bedrock where monitoring wells with 10 ft screens were installed. Boring depths 

ranged from 14 to 50 ft below ground surface (bgs). The boring logs and piezometer installation details 

are provided in Appendix C2. 

The location of sand seams observed as well as their thickness and base elevation are shown on Figure 

4, based on all borings performed within the unlithified materials. Sand seams appear randomly 

disseminated across the Site and range from one locally continuous unsaturated sand lens up to 7.9 ft in 

thickness to isolated, discontinuous thin seams 0.2 to 1 ft thick. No continuous sand seams were 

observed within or immediately adjacent to the Baldwin Fly Ash Pond System that represent significant 

preferential migration pathways.  

Two overlapping sand seams that appear to be continuous between adjacent borings occur to the west of 

the Baldwin Fly Ash Pond System (Figure 4) and are vertically separated by at least 6 ft of clay. The 

shallower sand lens at elevations between 395 to 403 ft is not saturated. These sand lenses do not 
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extend to the Baldwin Fly Ash Pond System as evidenced by several borings in which no sand was 

observed.  

AECOM (2015) completed a geotechnical investigation that included additional borings that were reported 

in the 30% design data package for the ash ponds. The geotechnical exploratory program included the 

following: 

� 26 auger borings at the Baldwin Fly Ash Pond System and Bottom Ash Pond. In addition,  
3 hand auger borings were completed. 

� 82 Cone Penetrometer Testing (CPT) soundings at the Baldwin Fly Ash Pond System and 
the Secondary, Tertiary, and Bottom Ash Ponds 

� 13 vibrating wire piezometers installed at selected boring locations 

The geotechnical exploration locations are shown on AECOM Figure D-01 in Appendix A.  

Representative samples from the borings were submitted to AECOM of Conshohocken, Pennsylvania 

and Terrasense of Totowa, New Jersey for laboratory testing on the soil samples for geotechnical 

properties. A summary of the AECOM geotechnical laboratory test results on the soil samples is provided 

in Appendix A. The falling head permeability tests results are discussed below. The boring logs and other 

geotechnical testing data are being submitted under separate cover for the Bladwin Fly Ash Pond System 

closure plan. 

2.1.2 Bedrock Investigations 

Bedrock at the site consists of predominantly shale and limestone with lesser amounts of sandstone. As 

noted in the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 

2014), the Mississippian and Pennsylvanian rocks in the vicinity of the BEC yield small amounts of water 

to wells from interconnected pores, cracks, fractures, crevices, joints, and bedding planes. Water-bearing 

openings are variable from place to place and are best developed near the bedrock surface in thin 

limestones. Shallow sandstone and creviced limestone may yield small supplies in some areas, but water 

quality becomes poorer (i.e., highly mineralized) with increasing depth. 

Supplemental evaluation of bedrock hydraulic conductivity was performed that initially included three 

deeper holes (MW-304, MW-356, MW-373) extending 95 to 135 ft bgs (82 to 100 ft bgs below the 

bedrock surface). Packer testing was performed in these coreholes but is not reported herein because the 

test results were inconclusive. The bedrock was physically deformed by hydrofracking during the test and 

did not represent actual hydraulic conductivity. Consistent with the site geology and water wells in 

surrounding area, it was concluded that the most transmissive zone was near the bedrock surface.  

Because there were an insufficient number of existing wells for monitoring groundwater in bedrock at the 

Baldwin Fly Ash Pond System, 16 additional monitoring wells were installed during September 2015 
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through March 2016. The base of the monitoring well screens were installed an average of approximately 

21 ft below the top of bedrock. The additional bedrock monitoring wells installed at each surface 

impoundment (SI) unit are shown on Figure 3 and included the following. 

� 1 monitoring well at an upgradient location (MW-304) 

� 10 monitoring wells within and downgradient of the Baldwin Fly Ash Pond System, which is 
designated as an inactive SI multi unit 

� 4 monitoring wells downgradient of the Secondary and Tertiary Ash Ponds, which are 
designated as an active SI multi unit 

� 4 monitoring wells downgradient of the Bottom Ash Pond, which is designated as an active SI 
unit 

Monitoring of upgradient groundwater quality in bedrock will be supplemented with the addition of an 

existing monitoring well, MW-306, located northeast of the Baldwin Fly Ash Pond System, Well numbers, 

locations and screened intervals for each SI unit are summarized on the following table and are shown on 

Figure 3. 

Well Number Depth to Bedrock 
(ft bgs) 

Screened Interval 
(ft bgs) 

Upgradient Monitoring Well 
MW-304* 41 45 - 55 
MW-306 39 71 - 86 

Inactive SI Multi-Unit: Baldwin Fly Ash Pond System  
MW-383 50  58 - 68 
MW-384 56  61 - 71 

MW-385** 64  80 - 90 
MW-386** 64 76 - 86 
MW-366 36 42 - 52 
MW-375 50 57 - 67 
MW-377 31 46 - 56 

MW-387** 36 48 - 58 
MW-390 40 50 - 65 
MW-391 36 55 - 70 

Active SI Multi-Unit: Secondary and Tertiary Ponds 
MW-373* 13 20 - 30 
MW-374 24 30 - 40 
MW-388 27 33 - 43 
MW-389 36 42 - 52 

Active SI Unit: Bottom Ash Pond 
MW-356* 37 56 - 66 
MW-369 47 56 - 66 
MW-370 28 53 - 63 
MW-382 34 56 - 66 

* Deep bedrock borings were partially backfilled to set the well screens at the specified depths 
**Monitoring well scheduled to be abandoned (See section 4.3) 
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Bedrock boring logs and well construction details are in provided in Appendix C5.  

Bedrock topography slopes generally to the west and southwest across the CCR surface impoundments. 

Topographic relief is approximately 45 ft and is shown on Figure 5. 

2.2 Hydrogeology 

In March 2015, NRT began an assessment of the existing monitoring well network(s) at BEC with respect 

to the existing CCR units. Included in the assessment was a review of the current placement and number 

of monitoring wells with respect to individual and contiguous CCR units as well as potential locations for 

new monitoring wells, as appropriate. Analytical data for the existing monitoring wells was reviewed to 

assure that the current well constructions were adequate to provide low turbidity samples during 

collection of unfiltered samples. None of the monitoring wells exhibited poor construction, evidence of 

damage or appeared to be otherwise compromised. 

The discussion below summarizes the results of the supplemental well installations. 

2.2.1 Uppermost Aquifer 

The hydrogeology of the ash pond system was comprehensively addressed in the Groundwater Quality 

Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014). An uppermost aquifer within 

the area of the six impoundments at the BEC has not been previously designated. Off‐site, immediately 

upgradient and downgradient of the site property boundaries, both the shallow glacial deposits and the 

shallow bedrock have served as a source of water supply. The shallow unlithified deposits off‐site have 

yielded water through intermittent, discontinuous sand lenses and, in the bedrock, through fractured 

sandstone and limestone. However, within the area of the ash impoundment only thin and intermittent 

sand lenses are present. Based on the above, the bedrock is the only viable aquifer in the vicinity of the 

ash impoundments and is being designated the uppermost aquifer, consistent with the US Environmental 

Protection Agency (USEPA) definition in 40 CFR Part 257.53 (USEPA, 2015). Seventeen new monitoring 

wells, as described above, were installed in 2015 and 2016 for purposes of groundwater monitoring within 

bedrock to comply with the monitoring requirements of 40 CFR Part 257.  

Groundwater flow in bedrock is generally to the west and southwest, based on elevation measurements 

collected on March 2, 2016 (Figure 6). Piezometric heads in bedrock range from less than 1 ft to about  

29 ft bgs.  

2.2.2 Other Monitorable Units 

Other monitorable units representing potential ash constituent migration pathways include glacial deposits 

and the uppermost bedrock surrounding and within the ash impoundments. The glacial deposits and 
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uppermost bedrock are currently monitored in compliance with existing Illinois EPA permits. Groundwater 

in these existing wells will continue to be monitored to comply with 35 IAC Part 620 and BEC’s existing 

NPDES permit.  

Groundwater elevation measurements have been measured on a quarterly basis. Groundwater flow in the 

unlithified glacial materials is to the west, based on elevation measurements collected on November 10, 

2015 (Figure 7). The westerly direction of flow is consistent with previous groundwater contour maps in 

the unlithified deposits (NRT, June 11, 2014). The depth to the potentiometric surface in the unlithified 

materials ranges from 3.2 to 17.7 ft bgs. 

2.2.3 Hydraulic Conductivity 

Field hydraulic conductivity tests performed on the unlithified geologic materials (i.e., Cahokia Alluvium, 

Equality Formation, and Vandalia Till Member) and Mississippian and Pennsylvanian bedrock at the Site 

were presented the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, 

June 11, 2014). The unlithified and bedrock geologic materials had geometric mean hydraulic 

conductivities of approximately 3x10-5 cm/s and 5x10-6 cm/s, respectively.  

Six falling head permeability tests (ASTM D5084 Method F) were performed in the laboratory on 

undisturbed soil samples collected from the AECOM (2015) geotechnical borings BAL-B001, BAL-B008, 

BAL-B010, BAL-B011, BAL-B017 and BAL-B027. Sample locations are shown on AECOM Figure D-01 in 

Appendix A. Test methods and details are provided in Appendix B and the results are summarized below. 

Laboratory Hydraulic Conductivity Test Results 

Boring 
Number Sample Description 

Sample 
Depth 
(feet) 

Hydraulic 
Conductivity

(cm/sec) 

BAL-B001  
Medium stiff, moist, pale gray with orange mottling, 
medium plasticity Lean CLAY (CL), trace fine 
gravel. [TILL] 

35.6 1.3 x10-8 

BAL-B008  
Very stiff, moist, light brown with orange and 
gray mottling, low plasticity Silty CLAY (CL). 
[FILL/FLY ASH] 

10.8 5.5 x10-9 

BAL-B010  Stiff, moist to wet, gray, Silty CLAY (CL), iron 
staining, trace sand and clay. [LOESS] 21.3 2.4 x10-6 

BAL-B011  Stiff, moist, gray with faint orange mottling, low 
plasticity Silty CLAY (CL). [FILL/FLY ASH] 15.2 1.8 x10-9 

BAL-B017  Stiff, gray, medium plasticity CLAY (CL). 
[RESIDUAL] 26.7 1.7 x10-8 

BAL-B027  
Stiff, moist to wet, gray, Lean CLAY (CL), with 
silt and fine sand, trace gravel, iron staining. 
[TILL] 

26.9 5.0 x10-9 
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3 GROUNDWATER QUALITY 
 

3.1 Summary of Groundwater Monitoring Activities 

An initial six quarters of sampling and analysis of groundwater from monitoring wells at the Baldwin Fly 

Ash Pond System was conducted from November 2010 through March 2012. The groundwater quality 

data collected from 2010 through 2012 included field parameters and the full list of inorganic parameters 

listed in 35 IAC Part 620 Section 420 (Groundwater Quality Standards for Class II: General Resource 

Groundwater) except for vanadium and perchlorate. Based on the results of the initial 2010–2012  

(Phase I) investigation (Kelron, June 30, 2012), additional monitoring wells and piezometers were 

installed upgradient, downgradient, and within the ash pond system as part of the Phase II investigation 

(NRT, June 11, 2014). Further, the list of monitoring parameters was reduced to boron, iron, manganese, 

chloride, sulfate, TDS, and pH commencing in September 2013.  

Samples are currently collected quarterly from 14 monitoring wells in accordance with NPDES Permit No. 

IL0000043 (effective January 1, 2015) for the following laboratory and/or field parameters: 

Laboratory Parameters 
Boron Manganese (total) Sulfate 
Chloride Nitrate Total Dissolved Solids (TDS) 
Iron (total)   
Field Parameters 
pH Depth of Well (ft bgs) 
Specific Conductance Elevation of measuring point (mp) 
Temperature Depth to Water (ft below mp) 
 Groundwater Elevation (ft) 

Groundwater monitoring results from sampling of the 14 wells are reported to the Illinois EPA annually in 

accordance with the NPDES permit. 

3.2 Groundwater Monitoring Results 

Analytical results from November 2010 through November 2015, including non-NPDES permit required 

wells, are summarized in Appendix D. Statistics showing the minimum and maximum concentrations 

detected in the unlithified materials, bedrock and leachate wells is included. Also, a comparison of 

groundwater data from wells screened in unlithified materials relative to the Groundwater Quality 

Standards for Class II: General Resource Groundwater is shown. The well locations are shown on  

Figure 3. 
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Parameters that have been detected in groundwater at concentrations exceeding the Class II 

groundwater quality standards include the following: 

Boron Iron Sulfate 
Chloride* Manganese TDS 
pH   

*exceeded in bedrock well only; background chloride concentration in bedrock to be determined 

Class II parameters that have not been detected in groundwater include the following: 

Beryllium Chromium Mercury 
Cadmium Cyanide Thallium 

All other Class II parameters that have been detected are typically well below their respective 

groundwater quality standards. 

Quarterly groundwater sampling of the new bedrock well network commenced in January 2016.  

3.3 Statistical Evaluation of Background Groundwater Data 

A statistical evaluation was performed to determine the maximum background concentrations likely to 

occur upgradient of the Baldwin Fly Ash Pond System within the unlithified glacial materials. The 

groundwater quality data collected from upgradient monitoring wells MW-104S/SR and MW-104D/DR was 

evaluated using the Electric Power Research Institute (EPRI, March 2014) computer database and 

analysis program, MANAGES™ (Version 3.4.49). The statistical analysis procedures used here are 

consistent with procedures described in the document:  2009 Unified Guidance. “Statistical Analysis of 

Groundwater Monitoring Data at RCRA Facilities—Unified Guidance,” March 2009, EPA 530/R-09-2007 

(USEPA, 2009).  

The statistical methodology is provided in Appendix E. Establishing the tolerance interval(s) for the 

groundwater constituents was accomplished by using either a parametric or non-parametric procedure 

based on the percentage of non-detects in the data sets and the distribution of the sample population. If 

the statistical data for a constituent had less than 50 percent non-detects and was normally or log-

normally distributed, a parametric procedure was used. If the data was not normally or log-normally 

distributed or had more than 50 percent non-detects, a non-parametric procedure was used. Appendix E, 

Figure E-1 is a flow chart which illustrates the processes followed to determine the appropriate statistical 

procedure used for each constituent based on its statistical characteristics.  
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3.4 Statistical Analysis Results 

The results of the statistical analyses for the groundwater in the unlithified materials are located in 

Appendix E. A statistical summary of the background water quality data from MW-104S/SR and  

MW-104D/DR is provided in Table E-2, and includes the mean, median, minimum, maximum, standard 

deviation, Sen Slope trend, normality determination, and percent non-detects for the background dataset. 

The statistical analysis procedure inputs and results are provided in Table E-3. 

Calculated background values (upper and lower limits) for the tested inorganic constituents and pH are 

listed in Appendix E, Table E-1 along with the percent non-detects, normal or lognormal distribution, test 

method, and confidence level. The calculated background values are also shown on Table 1 and are 

compared to the groundwater quality standards for Class II: General Resource Groundwater. The higher 

of the two values is shown as the Applicable Groundwater Standard on Table 1 (see additional discussion 

provided in Section 5.2).  
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4 GROUNDWATER MONITORING SYSTEM 
 

A groundwater monitoring system is proposed for the Baldwin Fly Ash Pond System to monitor 

groundwater, evaluate post-closure groundwater quality and trends, and to demonstrate compliance with 

the applicable groundwater quality standards identified in Section 5. The proposed groundwater 

monitoring well networks consist of a sufficient number of wells, installed at appropriate locations and 

depths to monitor post-closure compliance with groundwater quality standards for Class II: General 

Resource Groundwater.  

The groundwater monitoring program is consistent with the requirements of 35 IAC Part 620 and 40 CFR 

Part 257 and includes two monitoring well networks. As discussed in Section 2.2, groundwater within the 

glacial deposits and uppermost bedrock will continue to be monitored to comply with 35 IAC Part 620 and 

BEC’s existing NPDES permit. The second monitoring well network will monitor groundwater within 

bedrock, which is the only viable aquifer in the vicinity of the ash impoundments and is being designated 

the uppermost aquifer. 

The monitoring wells are designed and constructed in accordance with applicable standards, including 

the following:  

� All monitoring wells are cased in a manner that maintains the integrity of the boreholes  

� Wells are screened to allow sampling only at the specified interval  

� All wells are covered with vented caps, unless located in flood-prone areas, and equipped 
with devices to protect against tampering and damage 

Both monitoring well networks described below fulfill the following goals: 

� Enable the collection of groundwater samples that represent the quality of background water 
that has not been affected by the Baldwin Fly Ash Pond System 

� Enable the collection of groundwater samples that represent the quality of downgradient 
groundwater 

� Include wells that are located within the stratigraphic unit(s) that may serve as potential 
chemical migration pathways 

4.1 Proposed Modified NPDES Monitoring Well Network 

The proposed modified NPDES monitoring well network includes 17 monitoring wells. Thirteen wells will 

be sampled and analyzed for laboratory and field parameters which are equivalent to the current NPDES 

Permit parameters. These wells include MW-104SR, MW-104DR, MW-150, MW-350, MW-151, MW-152, 

MW-252, MW-352, MW-153, MW-253, MW-154, MW-155, and MW-355. Eleven of these wells are 
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screened in the unlithified materials and three wells are screened in the bedrock. Two background 

bedrock monitoring wells (MW-304, MW-306) will also be sampled and analyzed for an expanded 

laboratory parameter list and field parameters, as described in Section 6.1.1. 

The above monitoring wells are supplemented by 2 locations (MW-156, and MW-157S) that will monitor 

specific conductance, temperature and groundwater elevations only. 

The proposed modified NPDES monitoring well network goes beyond Special Condition 17 of the existing  

NPDES permit for the Baldwin groundwater sampling program with the addition of wells  

MW-151, MW-304 and MW-306 in the groundwater monitoring system, 

Boring logs and monitoring well construction reports for the groundwater monitoring system are provided 

in Appendix C. The proposed modified NPDES monitoring well network locations are shown on Figure 8. 

The well depths, well screen intervals, depth to groundwater elevations and monitored units at the 

proposed monitoring well network locations are summarized below: 

Well 
Number 

Well 
Depth 

(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-104SR 15 5 - 15 10.5 Upgradient  
Shallow Unlithified 

Clay 

MW-104DR 35 23 - 28 10.6 
Upgradient  
Deep Unlithified 

Clay; Poorly 
Graded Sand 

MW-304 135 45-55 10.6 
Upgradient  
Bedrock Limestone 

MW-306 86 71-86 NM 
Upgradient  
Bedrock Limestone 

MW-150 25 15 - 25 16.6 Downgradient  
Shallow Unlithified Clay 

MW-350 47 42 - 47 19.5 Downgradient  
Bedrock Limestone 

MW-151 16 6 - 16 NM Downgradient  
Shallow Unlithified Clay 

MW-152 18 7 - 17 3.5 Downgradient  
Shallow Unlithified 

Clay; Poorly 
Graded Sand 

MW-252 50 44 - 49 2.7+ Downgradient  
Deep Unlithified Clay 

MW-352 74 68 - 73 3.7 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-153 21 10 - 20 11.6 Downgradient  
Shallow Unlithified Clay 
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Well 
Number 

Well 
Depth 

(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 

Unit Monitored Screened 
Interval 

Lithology 

MW-253 35 30 - 35 9.8 Downgradient  
Deep Unlithified Clay 

MW-154 13 7 - 12 10.7 Downgradient  
Shallow Unlithified Clay 

MW-155 21 10 - 20 17.7 Downgradient  
Shallow Unlithified 

Clay; Clayey 
Sand 

MW-355 33 27 - 32 20.9 Downgradient  
Bedrock Limestone 

MW-156* 18 8 - 18 4.6 Downgradient  
Shallow Unlithified Clay 

MW-157S* 18 8 - 18 3.2 Downgradient  
Shallow Unlithified Clay 

+ indicates groundwater elevation above ground surface 
Groundwater depth elevations shown are from November 10, 2015; NM indicates groundwater elevation was 
not measured. 
* MW-156 also known as OW-156, MW-157S also known as OW-157; monitored for specific conductance, 
temperature and groundwater elevations only 

4.2 40 CFR Part 257 Monitoring Well Network 
The 40 CFR Part 257 well network consists of 7 monitoring wells installed in bedrock adjacent to the 

Baldwin Fly Ash Pond System (MW-366, MW-375, MW-377, MW-383, MW-384, MW-390,  

MW-391) and 2 background monitoring wells (MW-304, MW-306). The bedrock wells monitor the 

uppermost aquifer. Boring logs and monitoring well construction reports for the groundwater monitoring 

system are provided in Appendix C5. Sampling of these wells commenced in January 2016, with the 

exception of MW-306, MW-390 and MW-391 (expected to commence in March 2016). The 40 CFR Part 

257 groundwater monitoring network well locations are shown on Figure 8. 

The well depths, well screen intervals, depth to groundwater and monitored units at the 40 CFR Part 257 

monitoring well network locations are summarized below:  

Well 
Number 

Well 
Depth 
(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-304 135 45 - 55 8.0 Upgradient  
Bedrock 

Shale and 
Limestone 

MW-306 86 71-86 10.6 Upgradient  
Bedrock 

Shale and 
Limestone  

MW-366 52 42-52 10.5 
Downgradient  
Bedrock 

Shale and 
Limestone 
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Well 
Number 

Well 
Depth 
(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-375 67 57-67 29.0 
Downgradient  
Bedrock 

Shale and 
Limestone 

MW-377 56 46-56 0.3 
Downgradient  
Bedrock 

Shale and 
Limestone 

MW-383 73 58 - 68 17.0 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-384 94 61 - 71 6.9 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-390 65 50 - 65 NM Downgradient  
Bedrock 

Shale and 
Limestone 

MW-391 70 55 - 70 NM Downgradient  
Bedrock 

Shale and 
Limestone 

Groundwater depth elevations shown are from March 2, 2016  
NM indicates groundwater elevation was not measured. 
Groundwater elevations may have not yet fully stabilized. 

4.3 Abandoned Wells 

Three piezometers (TPZ-163, TP-167 and TPZ-168) are located within the Baldwin Fly Ash Pond System. 

These former leachate monitoring wells will be properly abandoned prior to their being damaged or 

destroyed during the impoundment closure activities. Leachate data collected from these piezometers are 

provided in Appendix D for a limited set of parameters.  

Two bedrock monitoring wells (MW-385 and MW-386) are located within the Baldwin Fly Ash Pond 

System along the berm separating the East and West Fly Ash Ponds. These monitoring wells will also be 

properly abandoned prior to their being damaged/destroyed during the impoundment closure activities. 

Monitoring well MW-387 is located on the West Fly Ash Pond berm and does not provide sufficient water 

depth for sampling. This bedrock monitoring well will be properly abandoned and will be replaced with a 

new well, MW-391. 

The locations of monitoring wells to be abandoned are shown on Figure 3. 



 

Suppl Hydrogeo Report And GW Monitoring Plan 160331 
 5-1 
  

5 APPLICABLE GROUNDWATER QUALITY 
STANDARDS 

 

5.1 Groundwater Classification 

The classification of groundwater at the Baldwin Fly Ash Pond System was addressed in the 

Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014). Field 

hydraulic conductivity tests performed on the unlithified geologic materials (i.e., Cahokia Alluvium, 

Equality Formation, and Vandalia Till Member) and Mississippian and Pennsylvanian bedrock at the Site 

had geometric mean hydraulic conductivities of approximately 3x10-5 cm/s and 5x10-6 cm/s, respectively.  

Geologic material with a hydraulic conductivity of less than 1x10-4 cm/s which does not meet the 

provisions of Section 620.210 (Class I), Section 620.230 (Class III), or Section 620.240 (Class IV), meets 

the definition of a Class II – General Resource Groundwater. Based on the detailed geologic information 

provided for the unlithified materials and bedrock at BEC, along with the hydrogeologic data, the 

groundwater in both the unlithified deposits and underlying bedrock at the Site can be classified as Class 

II - General Resource Groundwater.  

5.2 Applicable Groundwater Quality Standards 

The groundwater quality standard for the proposed modified NPDES monitoring well network for wells 

screened in unlithified materials is the greater of either the background concentration or the groundwater 

quality standard for Class II General Resource Groundwater [35 IAC 620.420]. Based on the statistical 

evaluation of background groundwater data (Table 1), most background concentrations in the unlithified 

materials are below the groundwater quality standard for Class II General Resource Groundwater. 

Therefore, for these parameters, the groundwater quality standard for Class II General Resource 

Groundwater will apply to the proposed modified NPDES monitoring well network for wells screened 

within unlithified material. The exceptions include total iron, dissolved iron, dissolved manganese and pH  

(lower limit), where the background concentration is higher (or lower for pH lower limit) than the Class II 

standard. Therefore, for these parameters, the background concentration is the applicable groundwater 

standard. 

Background groundwater quality in bedrock will be established through statistical evaluation following 

completion of 8 quarters of groundwater sampling of background wells MW-304 and MW-306 that 

commenced in January 2016. The groundwater quality standard for the proposed modified NPDES 

monitoring well network (bedrock wells) at the Baldwin Fly Ash Pond System will be the greater of either 

the background concentration or the groundwater quality standard for Class II General Resource 
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Groundwater. The list of applicable groundwater quality standards for the modified NPDES monitoring 

well network is shown on Table 1.  

The groundwater quality standards (i.e., Groundwater Protection Standard) for the 40 CFR Part 257 well 

network will be established in accordance with the methods outlined in 40 CFR Part 257 following the 

collection of 8 independent samples from each of the upgradient and downgradient monitoring wells, with 

completion of the final sample event required by October 17, 2017. 

5.3 Proposed Exceptions to the Groundwater Monitoring 
Parameters 

Based on the results of groundwater monitoring performed at the site to date for the proposed modified 

NPDES monitoring well network, the following exceptions to the above applicable Class II: General 

Resource Groundwater standards are proposed:  

� Analytical results (Appendix D) do not indicate exceedances of the groundwater quality 
standards for Class II General Resource Groundwater inorganic constituents listed in 35 IAC 
620.420(a)(1). The analyzed constituents include antimony, arsenic, barium, beryllium, 
cadmium, chromium, cobalt, cyanide, fluoride, lead, mercury, nitrate, and thallium.1 With the 
exception of nitrate, these constituents will not be monitored because they are well below the 
standards for Class II General Resource Groundwater and are not prevalent in groundwater 
associated with the Baldwin Fly Ash Pond System. 

� Analytical results (Appendix D) do not indicate exceedances of the groundwater quality 
standards for Class II General Resource Groundwater for inorganic constituents copper, 
nickel, selenium, silver, and zinc listed in 35 IAC 620.420(a)(2). These constituents will not be 
monitored because they are well below the standards for Class II General Resource 
Groundwater and are not prevalent in groundwater associated with the Baldwin Fly Ash Pond 
System. 

� Perchlorate is commonly used as an oxidizer in solid propellants, munitions, fireworks, airbag 
initiators for vehicles, matches and signal flares. It is also used in some electroplating 
operations and found in some disinfectants and herbicides (USEPA, 2014). Perchlorate is an 
inorganic constituent listed in 35 IAC 620.420(a)(1) but has not been previously analyzed. 
Perchlorate will not be monitored because it is not associated with the chemical 
characteristics of the Baldwin Fly Ash Pond System.  

The proposed groundwater monitoring parameters for the proposed modified NPDES monitoring well 

network and 40 CFR Part 257 groundwater monitoring well network are discussed in Section 6.1. 

                                                      

1 Perchlorate, vanadium and Ra-226/Ra-228 are parameters listed in 35 IAC 620.420(a)(1) but have not been 
analyzed. 
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6 GROUNDWATER MONITORING PLAN 
 

The groundwater monitoring plan will monitor and evaluate groundwater quality to demonstrate 

compliance with the groundwater quality standards for Class II: General Resource Groundwater as well 

as USEPA parameters, as appropriate. As discussed in Section 4, the proposed post-closure 

groundwater sampling network consists of four background monitoring wells and 20 compliance 

monitoring wells as shown on Figure 8.  

6.1 Monitoring Parameters 
6.1.1 Proposed Modified NPDES Monitoring Well Network 

The proposed modified NPDES monitoring well network includes 17 monitoring wells. Thirteen wells will 

continue to be sampled and analyzed for the laboratory and field parameters listed below which are 

equivalent to the current NPDES Permit parameters. These wells include MW-104SR, MW-104DR, MW-

150, MW-350, MW-151, MW-152, MW-252, MW-352, MW-153, MW-253, MW-154, MW-155, and MW-

355.  

Laboratory Parameters 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total)   
Field Parameters 
pH Depth of Well (ft bgs) 
Specific Conductance Elevation of measuring point (mp) 
Temperature Depth to Water (ft below mp) 
 Groundwater Elevation (ft) 

As discussed in Section 5, other constituents listed under 35 IAC 620 will not be monitored at the 

proposed modified NPDES monitoring well network because the groundwater monitoring results to date 

indicate that the inorganic constituents antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 

copper, cyanide, fluoride, lead, mercury, nickel, selenium, silver, thallium and zinc meet the Class II: 

General Resource Groundwater standards and are not associated with the chemical characteristics of the 

Baldwin Fly Ash Pond System.  

Two monitoring wells, MW-156 and MW-157S, are monitored for specific conductance, temperature and 

groundwater elevation. 

Two proposed background bedrock monitoring wells (MW-304, MW-306) will be sampled and analyzed 

for the following laboratory and field parameters: 
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Laboratory Parameters 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total) 
 

  

Field Parameters 
pH Depth of Well (ft bgs)  
Specific Conductance Elevation of measuring point (mp)  
Temperature Depth to Water (ft below mp)  
 Groundwater Elevation (ft)  

As discussed in Section 5, perchlorate will not be monitored because this parameter is not associated 

with the chemical characteristics of the Baldwin Fly Ash Pond System. 

6.1.2 40 CFR Part 257 Monitoring Well Network 

The 40 CFR Part 257 well network consists of 7 monitoring wells installed in bedrock adjacent to the 

Baldwin Fly Ash Pond System (MW-366, MW-375, MW-377, MW-383, MW-384, MW-390,  

MW-391) and 2 background monitoring wells (MW-304, MW-306). Groundwater samples will be collected 

and analyzed for the following laboratory and field parameters: 

Laboratory Parameters 
Metals (totals) 
Antimony Cadmium  Lithium 
Arsenic Calcium Mercury 
Barium Chromium  Molybdenum 
Beryllium Cobalt Selenium 
Boron Lead Thallium 
Inorganics (totals) 
Fluoride Sulfate 
Chloride Total Dissolved Solids 
Other (total) 
Radium 226 and 228 combined 
Field Parameters 
pH Temperature 
Oxidation/Reduction Potential Specific Conductivity 
Dissolved Oxygen Turbidity 
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All parameters listed above will be sampled a minimum of eight times by October 17, 2017 to establish 

background groundwater quality. Following the initial eight rounds of sampling, the parameters to be 

monitored will be in accordance with the requirements of 40 CFR Part 257.94 and 257.95. 

6.2 Sampling Schedule 

Groundwater sampling for the proposed modified NPDES monitoring well network will initially be 

performed quarterly according to the following schedule: 

Frequency Duration 

Quarterly Begins: upon approval of this plan. 

Ends: 5 years after completion of cap and upon demonstration that 
monitoring effectiveness is not compromised and that there are no 
increasing trends attributable to the Baldwin Fly Ash Pond System. 

Semiannual Begins: after IEPA approves that quarterly monitoring requirements have 
been satisfied. 

Ends: 5 years after initiation of semiannual monitoring and upon 
demonstration that monitoring effectiveness is not compromised and that 
there are no increasing trends attributable to the Baldwin Fly Ash Pond 
System. 

Annual Begins: after IEPA approves that semiannual monitoring requirements 
have been satisfied. 

Ends: upon IEPA approval of a certified post-closure care report. 
 

Five years after approval of the Closure Plan, a request may be made to modify the post-closure care 

plan to reduce the frequency of groundwater monitoring to semi-annual sampling by demonstrating all of 

the following: 

� Monitoring effectiveness will not be compromised by the reduced frequency of monitoring 

� Sufficient data has been collected to characterize groundwater 

� Concentrations of constituents monitored at the downgradient boundaries show no 
statistically significant increasing trends that can be attributed to the former ash ponds 

If concentrations of parameters of concern at the downgradient boundaries of the site show no statistically 

significant increasing trends that can be attributed to the Baldwin Fly Ash Pond System for the five years 

after reducing the monitoring frequency to semi-annual, a request may be made to modify the post-

closure care plan to reduce monitoring frequency to annual sampling by demonstrating the same items 

above as for the reduction to semi-annual monitoring.  



  
GROUNDWATER MONITORING PLAN 

Suppl Hydrogeo Report And GW Monitoring Plan 160331 
 6-4 
  

Groundwater monitoring may be discontinued upon Illinois EPA’s approval of a certified post-closure care 

report. Specifically, when no statistically significant increase is detected in the concentration of any 

constituent above that measured and recorded during the immediately preceding scheduled sampling for 

four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. 

6.3 Groundwater Sample Collection 

Groundwater samples will be collected consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 as described in Appendix F. In addition to groundwater well samples, quality assurance samples 

will be collected as described in Section 6.5. 

6.4 Laboratory Analysis 

Laboratory analysis will be performed consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 by a state-certified laboratory using methods approved by Illinois EPA and USEPA. The practical 

quantitation limit (PQL) for all parameters analyzed will be lower than the applicable groundwater quality 

standard. Concentrations lower than the PQL will be reported as less than the PQL.  

6.5 Quality Assurance Program 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.93, the sampling and analysis 

program includes procedures and techniques for quality assurance and quality control. Additional quality 

assurance samples to be collected will include the following: 

� Two blind duplicate groundwater samples from randomly selected monitoring wells 

� One equipment blank sample will be collected and analyzed for each day of sampling. If 
dedicated sampling equipment is used, than equipment blank samples will not be collected.  

The duplicate and equipment blank quality assurance samples will be supplemented by the laboratory 

QA/QC program, which typically includes: 

� Regular generation of instrument calibration curves to assure instrument reliability 

� Laboratory control samples and/or quality control check standards that have been spiked, 
and analyses to monitor the performance of the analytical method 

� Matrix spike/matrix spike duplicate analyses to determine percent recoveries and relative 
percent differences for each of the parameters detected 
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� Analysis of replicate samples to check the precision of the instrumentation and/or 
methodology employed for all analytical methods 

� Analysis of method blanks to assure that the system is free of contamination 

6.6 Groundwater Monitoring System Maintenance Plan 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.91, maintenance will be performed 

as needed to assure that the monitoring wells provide representative groundwater samples. Monitoring 

wells will be inspected during each groundwater sampling event. Monitoring well inspections will consist 

of the following: 

� Visual inspection, clearing of vegetation, replacement of markers, and painting of protective 
casings as needed to assure that monitoring wells are clearly marked and accessible 

� Visual inspection and repair or replacement of well aprons as needed to assure that they are 
intact, drain water away from the well, and have not heaved 

� Visual inspection and repair or replacement of protective casings as needed to assure that 
they are undamaged, and that locks are present and functional 

� Checks to assure that well caps are intact and vented, unless in flood-prone areas in which 
case caps will not be vented 

� Annual measurement of monitoring well depths to determine the degree of siltation within the 
wells. Wells will be redeveloped as needed to remove siltation from the screened interval if it 
impedes flow of water into the well  

� Checks that wells are clear of internal obstructions, and flow freely 

If maintenance of a monitoring well cannot address an identified deficiency, a replacement well will be 

installed. 

6.7 Annual Statistical Analysis 

6.7.1 Proposed Modified NPDES Monitoring Well Network 

Trend analysis will be performed annually for each of the monitored parameters. Sen’s Estimate of Slope 

will be applied to a minimum of four consecutive quarterly monitoring results. If there are increasing 

trends during closure and post-closure care periods, they will be further investigated as described below.  

� If the results of sampling and analysis show an increasing trend at any compliance monitoring 
well, a Mann-Kendall analysis will be performed at 95 percent confidence to determine 
whether or not the increasing trend is statistically significant.  

� If a statistically significant increasing trend occurs during post-closure care, further 
investigation of monitored concentrations will be performed as well as more frequent 
inspections of the surface of the cover system. 
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� If the investigation attributes a statistically significant increasing trend to a source other than 
the Baldwin Fly Ash Pond System, then the Illinois EPA will be notified in writing, stating the 
cause of the increasing trend and providing the rationale used in such a determination. 

� If there is not an alternative source causing the statistically significant increasing 
concentration and the sampling frequency had been reduced to semi-annual or annual 
sampling, a quarterly sampling schedule will be reestablished. The frequency of sampling will 
return to either semi-annual or annual, once four consecutive quarterly samples show no 
statistically significant increasing trend. 

Notifications concerning statistically significant increasing trends and revisions of the sampling frequency 

will be reported to Illinois EPA in writing within 30 days after making the determinations. 

6.7.2 40 CFR Part 257 Monitoring Well Network 

As required in 40 CFR Part 257.93, statistical analysis will be performed to determine whether or not a 

statistically significant increase over a background value has occurred for each constituent and at each 

well. Appropriate statistical methods will be chosen from the list of methods provided and the test chosen 

will be conducted separately for each constituent in each monitoring well. In addition, each statistical 

method chosen will comply with the performance standards, as appropriate, based on the test method 

used. If a statistically significant increase over background values is determined, procedures from 40 CFR 

Part 257 will be followed including 1) establishing an assessment monitoring program or 2) demonstrating 

that a source other than the Baldwin Fly Ash Pond System caused the increase or demonstrating another 

plausible reason for the increase (error in sampling, etc.).  

6.8 Data Reporting 

Sampling and analysis data from quarterly, semi-annual and/or annual groundwater monitoring for the 

modified NPDES monitoring well network will be reported to Illinois EPA within 60 days after completion 

of sampling. Statistical analysis of the laboratory analytical data will be reported to Illinois EPA with the 

annual report for the facility, as described in the closure plan.  

Data reporting for the 40 CFR Part 257 monitoring well network will be consistent with recordkeeping, 

notification, and internet posting requirements described in 40 CFR 257.105 through 257.107. 

6.9 Compliance with Applicable On-Site Groundwater Quality 
Standards 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary for 

four (4) consecutive years following the change to an annual monitoring frequency.  
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Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94. 

6.10  Corrective Action  

If a statistically significant increasing trend is observed to continue over a period of two or more years in 

groundwater sampled at the modified NPDES monitoring well network, and a subsequent hydrogeologic 

site investigation demonstrates that such exceedances are due to a release from the Baldwin Fly Ash 

Pond System and corrective actions are appropriate to mitigate such releases, a corrective action plan 

will be proposed as a modification to the post-closure care plan. A corrective action plan will be submitted 

to Illinois EPA within 180 days after completion of the investigation activities. The plan will propose 

corrective actions to be undertaken to mitigate the impacts associated with the constituents of concern 

which exceed applicable groundwater standards. 
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AERIAL PHOTO SOURCE: HENDERSON AERIAL SURVEYS (4/2/2012).
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NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.



"D"D

"D

"D

"D"D

"D"D

"D

"D

"D"D

"D"D

"D

"D"D

"D

"D"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D
"D

"D
"D

"D

!

!

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D
"D

"D"D

"D

"D

"D

"D

"D

MW-350
374.65 ft

MW-352
NM

MW-355
372.34 ft

MW-304
445.05 ft

MW-356
424.79 ft

MW-366
412.04 ft

MW-370
401.98 ft

MW-373
374.82 ft

MW-374
375.98 ft

MW-375
391.51 ft

MW-377
418.41 ft

MW-382
414.87 ft

MW-383
440.16 ft

MW-384
449.77 ft

MW-388
391.39 ft

MW-389
392.94 ft

MW-306
440.33 ft

MW-385

MW-386

MW-369
(362.02 ft)

MW-387
(370.88 ft)

MW-104SR MW-104DR

MW-150

MW-151

MW-152
MW-252

MW-153

MW-253

MW-154

MW-155

OW-156
OW-256

OW-157
OW-257

MW-161

MW-162
MW-262

TPZ-158

TPZ-159TPZ-160

TPZ-163

TPZ-164

TPZ-165

TPZ-166

TPZ-167

TPZ-168

PZ-169

PZ-170

PZ-171

PZ-172

PZ-173

PZ-174

PZ-175
PZ-176

PZ-177 PZ-178

PZ-182

440

420

400

390

410

38
0

430

420

430

410

390

400

380

440

0 800400

SCALE IN FEET

"D BEDROCK MONITORING WELL LOCATION
"D ABANDONED BEDROCK MONITORING WELL LOCATION
"D UNLITHIFIED MATERIAL / MONITORING WELL LOCATION

GROUNDWATER ELEVATION CONTOUR (10-FT CONTOUR INTERVAL)

INFERRED GROUNDWATER ELEVATION CONTOUR

!GROUNDWATER FLOW DIRECTION

CCR MONITORED MULTI-UNIT

CCR UNIT

PROPERTY BOUNDARY

 Y
:\M

ap
pi

ng
\P

ro
je

ct
s\

23
\2

34
0\

M
X

D
\H

yd
ro

G
eo

 a
nd

 G
W

M
P

_2
01

5\
Fi

gu
re

 6
_B

ed
ro

ck
 G

ro
un

dw
at

er
 C

on
to

ur
 M

ap
_M

ar
 2

01
6.

m
xd

   
A

ut
ho

r:
 tc

us
hm

an
;  

D
at

e/
T

im
e:

 3
/7

/2
01

6,
 1

1:
39

:2
8 

A
M

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

³
PROJECT NO: 2340

FIGURE NO: 6
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NOTES:
- GROUNDWATER ELEVATION NOT MEASURED AT BEDROCK MONITORING WELL
LOCATION MW-352 ON MARCH 2, 2016 DUE TO ACCESSIBILITY ISSUES CAUSED BY
FLOODED WATER SURROUNDING WELL LOCATION.
- GROUNDWATER ELEVATIONS IN PARENTHESIS WERE NOT STABLE AT THE TIME OF
MEASUREMENT AND NOT USED FOR CONTOURING.
- MONITORING WELL OW-156 AND OW-157 IDENTIFIED AS MW-156 AND MW-157S,
RESPECTIVELY, ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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PROJECT NO: 2340

FIGURE NO: 7
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NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
MONITORING WELL MW-154 WAS DRY ON NOVEMBER 10,
2015 INDICATING A GROUNDWATER ELEVATION LESS 
THAN 372.84 FEET.



"D"D

"D"D

"D

"D"D"D

"D"D

"D

"D"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

"D

MW-304*

MW-366

MW-375

MW-377

MW-383

MW-384

MW-306*

MW-104SR MW-104DR

MW-150MW-350

MW-151

MW-152
MW-252

MW-352

MW-153MW-253

MW-154

MW-155
MW-355

OW-156

OW-157

BOTTOM
ASH POND

WEST FLY
ASH POND

EAST FLY
ASH POND

OLD EAST
FLY ASH

PONDTERTIARY
POND

SECONDARY
POND

MW-390

MW-391

0 800400

SCALE IN FEET

"D 40 CFR PART 257 WELL NETWORK
PINK ASTERISK (  ) INDICATES THAT THE WELL IS
ALSO USED IN NPDES PERMIT WELL NETWORK

"D
PROPOSED NPDES PERMIT WELL
NETWORK

CCR MONITORED MULTI-UNIT

CCR UNIT

PROPERTY BOUNDARY

 Y
:\M

ap
pi

ng
\P

ro
je

ct
s\

23
\2

34
0\

M
X

D
\H

yd
ro

G
eo

 a
nd

 G
W

M
P

_2
01

5\
Fi

gu
re

 8
_G

ro
un

dw
at

er
 M

on
ito

rin
g 

N
et

w
or

k 
W

el
ls

.m
xd

   
A

ut
ho

r:
 tc

us
hm

an
;  

D
at

e/
Ti

m
e:

 3
/7

/2
01

6,
 9

:4
9:

28
 A

M

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

³
PROJECT NO: 2340

FIGURE NO: 8
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NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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Table 1
Background Groundwater Quality and Applicable Groundwater Quality Standards
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Parameter
IL Class II Std1        

(mg/L)

Background 
Concentration2  

(mg/L)

Applicable 
Groundwater 

Standard3 (mg/L)
Maximum 

(mg/L)
Minimum 

(mg/L)

Background 
Concentration 

(mg/L)

Applicable 
Groundwater 

Standard (mg/L)
Maximum 

(mg/L)
Minimum 

(mg/L)
Antimony 0.024 0.005 0.024 <0.005 <0.005 USEPA (t) na 0.0075 <0.005
Arsenic 0.2 0.032 0.2 0.032 <0.005 USEPA (t) na 0.011 <0.005
Barium 2.0 0.621 2.0 0.24 0.0094 USEPA (t) na 1.6 0.098
Beryllium 0.5 0.004 0.5 <0.005 <0.004 USEPA (t) na <0.005 <0.004
Boron (t) 2.0 na na -- -- USEPA (t) na -- --
Boron (d) 2.0 0.237 2.0 45.3 <0.02 tbd tbd3 1.88 <0.02
Calcium NS na NS 289 54.17 USEPA (t) na 533 45
Cadmium 0.05 0.002 0.05 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Chloride (t) 200 na na -- -- USEPA (t) na -- --
Chloride (d) 200 58.7 200 140 4.1 tbd tbd3 642 9
Chromium 1.0 0.005 1.0 <0.005 <0.005 USEPA (t) na <0.005 <0.005
Cobalt 1.0 0.005 1.0 0.01 <0.005 USEPA (t) na <0.005 <0.005
Copper 0.65 0.005 0.65 0.016 <0.005 na na <0.005 <0.005
Cyanide (t) 0.6 0.008 0.6 <0.008 <0.007 na na <0.008 <0.007
Fluoride 4.0 0.793 4.0 0.865 0.119 USEPA (t) na 0.756 0.174
Iron (t) 5.0 11 11 69.4 <0.02 tbd tbd3 3.82 0.02
Iron (d) 5.0 18 18 18 <0.01 na na 1.6 0.011
Lead 0.1 0.005 0.1 0.005 <0.005 USEPA (t) na <0.005 <0.005
Lithium NS na na -- -- USEPA (t) na -- --
Manganese (t) 10 8.2 10 24.4 <0.003 tbd tbd3 0.58 <0.003
Manganese (d) 10 48.8 48.8 6.8 <0.003 na na 0.87 <0.003
Mercury 0.01 0.002 0.01 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Molybdenum NS na NS -- -- USEPA (t) na -- --
Nickel 2.0 0.005 2.0 <0.005 <0.005 na na 0.007 <0.005
Nitrate (as N) (t) 100 2.26 100 10.7 <0.05 tbd  tbd3 1.13 0.103
Nitrate (as N) (d) 100 2.25 100 18 <0.05 na na 2.04 0.06
Selenium 0.05 0.01 0.05 0.016 <0.01 USEPA (t) na <0.01 <0.01
Silver 0.05 0.005 0.05 0.006 <0.005 na na 0.01 <0.005
Sulfate (t) 400 na na -- -- USEPA (t) na -- --
Sulfate (d) 400 328 400 2050 23 tbd tbd3 65 <10
Thallium 0.02 0.002 0.02 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Vanadium 0.1 na 0.1 -- -- na na -- --
Zinc 10 0.009 10 0.014 <0.005 na na 0.006 <0.005
TDS 1,200 999 1,200 3470 188 tbd / USEPA tbd3 1709 375
Field pH 6.5 - 9.0 6.06 - 7.55 6.06 - 9.0 12.4 5.6 tbd / USEPA tbd3 12.9 6.5
Radium 226/228* 5.0 / 5.0 na na -- -- USEPA (t) na - - - -

[O: JAZ 1/28/16, C:GFF 1/29/16, QA:SJC 3/2/16]

Notes: 
All parameters are dissolved unless noted.  Standards apply to dissolved or total concentrations
(t) Total (d) Dissolved
tbd = To Be Determined  for Illinois EPA monitoring program; based on future monitoring beginning January 2016
Bold = Background Concentration exceeds Class II Groundwater Standard 
Red = Exceeds Applicable Groundwater Standard
ͲͲ = not analyzed prior to 2016 na = not applicable; parameter [dissolved and total] not proposed for Illinois EPA monitoring program under proposed modified NPDES Permi
NS = No Class II Groundwater Standard USEPA (t) = background concentration for parameter [total] required under USEPA program (40 CFR Part 257)
1   IPCB 620 Class II: General Resource Groundwater Standard
2 Background Concentration obtained from Appendix E Ͳ Statistical Procedure for Calculation of Background (Table EͲ1 Tolerance Limits for Background Monitoring Wells MWͲ104S/SR and MWͲ104D/DR using the Upper and Low
3 Applicable Groundwater Standard is the higher of the Background Concentration and the Class II Groundwater Standard (or the lower if compared to the pH lower limit).
4  Unlithified Wells used for maximum and minimum include those designated as upgradient or downgradient in Appendix D.
5  Bedrock wells used for maximum and minimum include MWͲ350, MW352, and MWͲ355 (all downgradient) as listed in Appendix D.
* Radium 226 and 228 reported separately for IPCB Class II Groundwater Standard, reported combined for USEPA 40 CFR Part 257.

Unlithified4 Bedrock5
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AECOM (2015) GEOTECHNICAL  
LABORATORY RESULTS  
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1 DESCRIPTION 2015-11-19

2015-10-13 JKL
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2014

Dynegy Inc.
1500 EastPort Plaza Drive

Collinsville, IL 62234

CCR RULE ASSESSMENT
OF PLANTS

BALDWIN POWER PLANT
BALDWIN, IL

30% DESIGN  DRAWINGS
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NOTES:
1. CONTOURS ARE 1 FOOT ELEVATION INTERVALS.

2. SURVEY BENCHMARKS WILL BE PROVIDED BY THE OWNER.

3. EXISTING CONTOURS SHOWN ARE FROM AERIAL SURVEY
COMPLETED BY SURDEX ON AUGUST 17, 2015 AND
BATHYMETRIC SURVEY COMPLETED BY WEAVER
CONSULTANTS GROUP ON SEPTEMBER 22, 2015.



BAL-B001 S-4 7.5-9 66.9 SM 31.5 5
BAL-B001 S-6 15-18 37.9 CL 93.9 6
BAL-B001 ST-2 35-37 125.6
BAL-B001 ST-2 35.35 23.1
BAL-B001 ST-2A 35.6 23.8 63 15 48 CH 126.6 102.3 1.30E-08 P10576
BAL-B001 ST-2 35.9 23.2
BAL-B001 ST-2 36.15 22.4 CH 128.4 104.9 UU@6.2 1.6 10.9 UU245g
BAL-B001 S-10 45.0-46.5 Brown silty CLAY, trace gravel 16.6
BAL-B001 S-11 50.0-51.5 Brown silty, CLAY with gravel 12.4
BAL-B001 S-14 65.0-66.5 Gray brown silty CLAY with fine gravel 19.0
BAL-B001 S-16 75.0-75.5 Gray brown silty CLAY with fine gravel 12.5
BAL-B002 S-1 0.0-1.5 Brown silty CLAY, trace sand and gravel 19.5
BAL-B002 S-2 2.5-4.0 Brown silty CLAY, trace sand and gravel 16.5
BAL-B002 S-3 5.0-6.5 Brown silty CLAY, trace sand and gravel 19.1 36 19
BAL-B002 ST-1 8-10 120.5
BAL-B002 ST-1A 8.25 19.1 CH 91.8 29 dispersion
BAL-B002 ST-1B 8.8 25.9 54 16 38 CH 120.1 95.4 UU@1.1 1 15 UU257i
BAL-B002 S-4 10.0-11.5 Brown silty CLAY, trace sand and gravel 21.0
BAL-B002 ST-2 15-17 130.3
BAL-B002 ST-2A 15.45 21.8 46 14 32 CL 123.3 101.2 UU@1.9 0.7 15 UU257j
BAL-B002 S-5 20.0-21.5 Brown silty CLAY, trace sand and gravel 21.7
BAL-B002 S-6 25.0-26.5 Brown sandy silty CLAY 40.3
BAL-B002 ST-3 27.5-30 113.5
BAL-B002 ST-3A 27.75 34.8 ML 111.5 82.7 CIU@3.4 1.3 16.5 T3850
BAL-B002 ST-3B 28.1 26.4 ML 118.5 93.8 0.69 97 C15141
BAL-B002 ST-3C 28.45 32.1 21 21 NP ML 114.9 87 2.491 CIU@3.5 2.9 19.6 T3851
BAL-B002 ST-3D 28.9 25.5 ML 122 97.2 CIU@3.6 10.1 24.8 T3852
BAL-B002 S-7 30.0-31.5 Brown sandy silty CLAY with gravel 47.9
BAL-B002 S-8 35.0-36.5 Brown sandy silty CLAY with gravel 36.8
BAL-B002 S-9 40-41.5 38.6 CL 94.3 5
BAL-B002 S-10 45.0-46.5 Dark brown silty CLAY, trace sand 32.6
BAL-B002 S-11 50.0-51.5 Dark brown silty CLAY, trace sand 25.0
BAL-B002 S-12 55.0-56.5 Brown silty CLAY, trace sand 24.0 42 23
BAL-B002 S-13 60.0-61.5 Dark brown silty CLAY with gravel, trace organics 33.3
BAL-B002 S-14 70.0-71.5 Gray silty CLAY, trace sand 16.5
BAL-B002 S-15 75.0-76.0 Gray silty CLAY, trace sand 17.4 45 24
BAL-B003 S-4 10.0-11.5 Brown CLAY with fine gravel 22.3 39 17
BAL-B003 ST-2 15-17 125.3
BAL-B003 ST-2 15.35 25.4
BAL-B003 ST-2A 15.6
BAL-B003 ST-2 15.95 23.4
BAL-B003 ST-2B 16.2 24.7 58 15 43 CH 124.8 100.1 UU@1.9 0.8 15 UU230d
BAL-B003 S-6 30.0-31.5 Brown CLAY 40.7 CL 97 7
BAL-B003 S-8 40.0-41.5 Brown sandy silty CLAY 43.6 2.43
BAL-B003 S-10 50.0-51.5 Brown fat CLAY, trace sand and gravel 19.3 39 17
BAL-B003 S-12 60.0-61.5 Light brown silty CLAY 26.9
BAL-B003 S-13 65.0-66.5 Light gray silty CLAY 21.6 57 30
BAL-B003 S-14 70.0-75.4 Light gray silty CLAY 18.7
BAL-B004 S-2 2.5-4 10.3 SW-SM 5.4 0
BAL-B004 ST-2 25-27 118.1
BAL-B004 ST-2A 25.35 37.1 PT 115.8 84.5 CIU@3.0 1.4 12.1 T3892
BAL-B004 ST-2B 25.85 23.6 47 14 33 CL 127 102.7 CIU@3.1 1.4 12.3 T3893
BAL-B004 ST-2C 26.35 29.9 CL 119.2 91.8 CIU@3.2 1.8 19 T3894
BAL-B004 S-8 30-31.5 31.4 37 18 19 CL
BAL-B004 S-9 35.0-36.5 Light gray silty CLAY, trace sand 19.4 38 15
BAL-B004 S-11 45.0-46.5 Light brown silty CLAY with gravel 20.3
BAL-B005 S-1 0.0-1.5 Dark brown silty coarse SAND with gravel 9.8
BAL-B005 S-2 2.5-4.0 Brown silty CLAY 25.7
BAL-B005 ST-1 5.0-7.0 108.7
BAL-B005 ST-1 5.75 24.3 UU275A
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BAL-B005 ST-1B 6 22 60 17 43 CH 126.5 103.7 UU@0.7 1.9 15
BAL-B005 S-3 7.5-9.0 Brown silty CLAY 26.2
BAL-B005 ST-2 10.0-12.0 115.1
BAL-B005 ST-2A 10.3 25.8 CH 121.4 96.5 CIU@0.8 0.7 19.8 T3910
BAL-B005 ST-2B 10.85 24.8 60 16 44 CH 123.7 99.1 CIU@1.2 1.4 19.6 T3911
BAL-B005 S-4 15.0-16.5 Brown silty CLAY, trace sand 25.1
BAL-B005 S-5 20.0-21.5 Brown gray silty CLAY 27.5
BAL-B005 S-6 25.0-26.5 Brown silty CLAY 24.1
BAL-B005 S-7 30.0-31.5 Brown silty CLAY 21.2 36 18
BAL-B005 S-8 35.0-36.5 Brown silty CLAY 21.9
BAL-B005 S-9 40.0-41.5 Brown silty CLAY 16.7
BAL-B005 S-10 45.0-46.5 Gray silty CLAY 16.6
BAL-B005 S-11 50.0-51.5 Gray silty CLAY 22.0
BAL-B005 S-12 55.0-56.5 Gray silty CLAY, trace sand 16.6 44 25
BAL-B005 S-13 60.0-60.4 Gray brown silty CLAY 18.8
BAL-B006 S-1 0.0-1.5 11.6 SC 20.9 2
BAL-B006 S-2 2.5-4.0 67.9 SC 44.4 4
BAL-B006 S-3 5.0-6.5 31.6 SM 18.5 1
BAL-B006 S-4 7.5-9.0 24.9 SC 12.8 0
BAL-B006 S-5 10.0-11.5 19.9 CL 53.4 6
BAL-B006 S-6 12.5-15 Gray brown silty CLAY, trace sand and fine gravel 21.2
BAL-B006 ST-1 15.0-17.0 129
BAL-B006 ST-1 15.15 25.2
BAL-B006 ST-1 15.7 23.5
BAL-B006 ST-1B 15.95 17.9 CL 135 114.5 UU@1.4 1.7 15 UU275G
BAL-B006 ST-1 16.25 15.9
BAL-B006 S-7 20.0-21.5 Gray brown silty CLAY, trace sand and fine gravel 20.8
BAL-B006 S-8 25.0-26.5 Light brown silty CLAY, trace sand and fine gravel 20 32 14
BAL-B006 ST-2 30.0-32 139.5
BAL-B006 ST-2A 30.25 13.4 29 15 14 CL 138.3 122 CIU@2.0 6.1 17.4 T3886
BAL-B006 ST-2B 30.6 13 CL 135.3 119.7 2.682 0.398 87 C15157
BAL-B006 ST-2C 31 13.3 CL 134.8 119 CIU@2.2 7.2 21.8 T3887
BAL-B006 ST-2D 31.5 14 CL 137 120.1 CIU@2.4 5 18.5 T3888
BAL-B006 S-9 35.0-36.5 Light brown silty CLAY, trace sand and fine gravel 29.6
BAL-B006 S-10 40.0-41.5 Gray silty CLAY, trace sand 22.4
BAL-B006 S-11 45.0-46.5 Gray CLAY, trace sand 19.1 56 23
BAL-B006 S-12 50-51.5 Gray silty GRAVEL 9.1
BAL-B007 S-3 5.5-7.0 65.4 NP NP
BAL-B007 ST-1 30-32 123
BAL-B007 ST-1A 30.4 25 CL 125.8 100.6 CIU@3.6 2.2 15.2 T3857
BAL-B007 ST-1B 30.95 25.8 48 17 31 CL 126.6 100.6 2.609 CIU@3.7 2.9 14.7 T3859
BAL-B007 ST-1C 31.35 22.8 CL 123 100.1 0.661 92 C15142
BAL-B007 ST-1D 31.8 26 CL 125.8 99.8 CIU@3.8 2.5 16.7 T3858
BAL-B008 S-1 0.0-1.5 Brown silty CLAY, trace sand 15.4
BAL-B008 S-2 2.5-4.0 Brown silty, CLAY, trace sand 21.8
BAL-B008 S-3 5.0-6.5 Brown silty CLAY, trace sand and fine gravel 21.6 48 21
BAL-B008 S-4 10.0-11.5 Brown silty CLAY, trace sand and fine gravel 19.6
BAL-B008 ST-1 10-12
BAL-B008 ST-1A 10.35 25.7 CH 84.2 25 dispersion
BAL-B008 ST-1B 10.8 23.1 65 17 48 CH 127.5 103.6 5.50E-09 P10595
BAL-B008 S-5 20.0-21.5 Brown silty CLAY, trace sand and fine gravel 22.5
BAL-B008 ST-2 20-22 119.5
BAL-B008 ST-2 20.05 43.5
BAL-B008 ST-2A 20.3 23.4 58 18 40 CH 125.7 101.9 UU@2.5 0.4 15 UU278e
BAL-B008 S-6 25.0-26.5 Brown silty CLAY, trace sand and fine gravel 20.8
BAL-B008 S-7 30.0-31.5 Brown silty CLAY, trace sand and fine gravel 26.2 38 17
BAL-B008 S-8 35.0-36.5 Brown silty CLAY, trace sand and fine gravel 22.9
BAL-B008 S-9 40.0-41.5 Brown silty CLAY, trace sand and fine gravel 20.8
BAL-B008 S-10 45.0-46.5 Brown silty CLAY, trace sand and fine gravel 22.1
BAL-B008 S-11 50.0-51.5 Brown silty CLAY, trace sand and fine gravel 18.0
BAL-B008 S-12 55.0-56.5 Light brown SILTY SAND 19.2 SM 16
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BAL-B008 S-13 60.0-61.5 Gray silty CLAY, trace sand 17.8 42 25
BAL-B008 S-14 65.0-66.5 Gray silty CLAY, trace sand 14.0
BAL-B009 S-1 0-1.5 85.3 MH 78.3 10
BAL-B009 ST-2 10.5-12.5 122.5
BAL-B009 ST-2A 10.65 4.3 CL
BAL-B009 ST-2 10.9 24.9
BAL-B009 ST-2B 11.15 25.2 CL 124.9 99.8 CIU@1.3 1.8 16.9 T3863
BAL-B009 ST-2 11.45 28
BAL-B009 ST-2C 11.7 26.3 CL 124.1 98.3 CIU@1.4 1.6 14.6 T3889
BAL-B009 ST-2 12 24.1
BAL-B009 ST-2D 12.25 26.3 40 19 21 CL 95.2 20 123.6 97.8 CIU@1.5 2.1 14.2 dispersion T3864
BAL-B009 ST-3 25-27 113.6
BAL-B009 ST-3 25.25 22.1 49 14 35 CL 125.9 103.1 UU@3.1 0.7 15 UU278g
BAL-B009 ST-3 25.85 19.5
BAL-B009 S-7 30.0-31.5 Brown POORLY GRADED GRAVEL 14.5 GP 3
BAL-B009 S-8 35.0-36.5 Gray silty CLAY, trace sand 23.2 49 25
BAL-B009 S-9 40.0-41.5 Gray silty CLAY, trace sand 21.2
BAL-B010 S-2 2.5-4 50.2 SC 28.4 4
BAL-B010 S-5 15-16.5 42.5 CL 98.3 7
BAL-B010 ST-2 20-22 123.9
BAL-B010 ST-2 20.5 24.7
BAL-B010 ST-2 21.05 22.1
BAL-B010 ST-2B 21.3 22.2 42 18 24 CL 124.2 101.7 2.40E-06 P10578
BAL-B010 ST-2 21.6 21.9
BAL-B010 ST-2C 21.85 20.9 CL 124.9 103.3 UU@2.5 2 3.8 UU246d
BAL-B010 S-8 30.0-31.5 Light brown silty CLAY with sand and gravel 18.6 30 14
BAL-B010 S-9 35.0-36.5 Brown silty CLAY with sand and gravel 15.0 22 14
BAL-B010 S-11 45.0-46.5 Light brown silty CLAY with sand and gravel 21.7
BAL-B010 S-12 50.0-51.5 Brown silty CLAY, trace sand 18.2
BAL-B011 S-1 0.0-1.5 Brown silty CLAY, trace sand 13.0
BAL-B011 S-2 2.5-4 23.0 CL 95.2 27
BAL-B011 S-4 7.5-9.0 Brown silty CLAY, trace sand 18.8
BAL-B011 S-5 10.0-11.5 Gray brown silty CLAY, trace sand 19.9
BAL-B011 ST-1 15-17 122.8
BAL-B011 ST-1A 15.2 25.8 123.3 98 1.80E-09 P10594
BAL-B011 ST-1B 15.7 24.8 CL 125.1 100.2 CIU@1.8 2.5 12.1 T3903
BAL-B011 ST-1C 16.2 24.9 CL 122.3 98 CIU@1.9 2.8 20.1 T3904
BAL-B011 ST-1 16.55 25.4
BAL-B011 ST-1D 16.8 25.6 46 18 28 CL 121.3 96.6 CIU@2.0 1.7 19.2 T3905
BAL-B011 S-6 20.0-21.5 Gray brown silty CLAY, trace sand 21.7
BAL-B011 S-7 30.0-31.5 Brown silty CLAY, trace sand 17.8
BAL-B011 S-8 35.0-36.5 Brown silty sandy CLAY with gravel 8.8 19 11
BAL-B011 S-9 42.5-44.0 Light brown silty CLAY, trace sand 18.2 49 24
BAL-B011 S-10 47.5-49.0 Gray silty CLAY, trace sand 19.8
BAL-B012 S-3 2.0-3.0 Brown silty CLAY, trace sand 22.0 54 24
BAL-B012 S-7 6.0-7.0 Light brown silty CLAY 20.7 34 18
BAL-B012 S-10 9.0-10.0 Light brown silty CLAY 21.3
BAL-B015 S-1 0.0-1.5 Light brown sandy silty CLAY with find gravel and organics 12.5
BAL-B015 S-2 2.5-4.0 Light brown sandy silty CLAY 21.5
BAL-B015 ST-1 5.0-7.0 124.7
BAL-B015 ST-1 5.6 24.8
BAL-B015 ST-1 6.15 43
BAL-B015 ST-1C 6.4 21.3 44 17 27 CL 129.1 106.4 UU@0.7 2.3 15 UU275D
BAL-B015 S-3 7.5-9.0 Light brown sandy silty CLAY 22.8
BAL-B015 S-4 10.0-11.5 Light brown sandy silty CLAY, trace gravel 21.0
BAL-B015 ST-2 11.5-13.5 128.6
BAL-B015 ST-2 11.8 19.5
BAL-B015 ST-2A 12.05 20.8 CH 129.5 107.2 CIU@1.0 1.8 18.7 T3912
BAL-B015 ST-2 12.35 20.8
BAL-B015 ST-2B 12.6 20.1 CH 129.9 108.2 CIU@1.2 1.8 20.4 T3913
BAL-B015 ST-2 12.9 20.7
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BAL-B015 ST-2C 13.15 21.1 53 14 39 CH 128.8 106.4 CIU@1.4 1.9 20.1 T3914
BAL-B015 S-5 15.0-16.5 Light  brown sandy silty CLAY, trace gravel 23.0
BAL-B015 S-6 20.0-21.5 Light brown sandy silty CLAY with gravel 18.8
BAL-B015 S-7 25.0-26.5 Light brown gray silty CLAY, trace sand and gravel 17.1 37 15
BAL-B015 S-8 30.0-31.5 Light brown silty CLAY, with sand and gravel 23.7
BAL-B015 S-9 35.0-36.5 Brown silty CLAY, trace sand 23.5
BAL-B015 S-10 40.0-41.5 Gray brown silty CLAY 20.1
BAL-B015 S-11 45.0-46.5 Light brown sandy silty CLAY with medium gravel 25.9
BAL-B015 S-12 50.0-51.5 Gray fat CLAY 21.7 87 33
BAL-B016 ST-1 4.0-6.0 114.6
BAL-B016 ST-1 4.15 15.7
BAL-B016 ST-1A 4.4 15 ML 128 111.3 CIU@0.5 0.8 21.2 T3825
BAL-B016 ST-1 4.7 19.8
BAL-B016 ST-1B 4.95 27.6 ML 115.4 90.5 CIU@0.6 2.1 18 T3826
BAL-B016 ST-1 5.25 33.3
BAL-B016 ST-1C 5.5 31.8 24 22 2 ML 107.7 81.7 CIU@0.7 1.9 11.1 T3827
BAL-B016 S-3B 7.5-9.0 Brown SILT 41.3 ML 96 6
BAL-B016 ST-2 10.0-12.0 103.4
BAL-B016 ST-2 10.15 44.3
BAL-B016 ST-2 10.65 49.8
BAL-B016 ST-2 11.15 54.9
BAL-B016 ST-2B 10.9 62.1 - 29 NP ML 96.8 59.7 1.562 97 C15119
BAL-B016 S-4 15.0-16.5 31.3
BAL-B016 S-5 20.0-21.5 Dark brown SILT 29 ML 90 4
BAL-B016 S-8 35.0-36.5 22.6
BAL-B016 S-10 45.0-46.5 17.9
BAL-B016 S-11 50.0-51.5 14.5 30 15
BAL-B016 S-12 55.0-56.5 10.3 34 14
BAL-B016 S-14 65.0-66.5 18.2
BAL-B017 S-1 0.0-1.5 11.5 ML
BAL-B017 S-2 2.5-4.0 14.7 ML 73.5 9
BAL-B017 S-3 5.0-6.5 21.4 ML 67 4
BAL-B017 S-4 7.5-9.0 28.9 ML 94.2 6
BAL-B017 ST-1 10.0-12.0 108.5
BAL-B017 ST-1 11.3 28.4
BAL-B017 ST-1C 11.55 35 23 25 NP ML 95.4 7 112.2 83.1 UU@0.8 0.4 15 UU278H
BAL-B017 S-5 15.0-16.5 Brown silty CLAY 30.5
BAL-B017 S-6 20.0-21.5 Brown silty CLAY with fine gravel 21.4 33 15
BAL-B017 ST-2 25.5-27.5 122.1
BAL-B017 ST-2 25.9 30.3
BAL-B017 ST-2A 26.15 22.6 CL 125.4 102.3 CIU@2.2 6.7 20.1 T3921
BAL-B017 ST-2 26.45 21.9
BAL-B017 ST-2B 26.7 23.5 44 15 29 CL 124.5 100.8 1.70E-08 CIU@2.4 2 19.7 T3922
BAL-B017 ST-2 27 25
BAL-B017 ST-2C 27.25 25.4 CL 124.4 99.2 CIU@2.6 1.8 12.9 T3923
BAL-B017 S-7 30.0-31.5 Brown silty CLAY with fine gravel 30.5
BAL-B017 S-8 35.0-36.5 Brown silty CLAY with fine gravel 21.2 43 11
BAL-B017 S-9 40.0-41.5 Gray brown sandy silty CLAY with fine gravel 18.1
BAL-B017 S-10 45.0-45.1 Gray brown sandy silty CLAY with fine gravel 15.6
BAL-B017 S-11 50.0-51.5 Gray brown sandy silty CLAY with fine gravel 22.6
BAL-B017 S-12 55.0-56.5 Brown sandy silty CLAY with fine gravel 10.3 28 9
BAL-B018 S-2 5.0-6.5 Light brown silty CLAY 30.0 37 20
BAL-B018 ST-2 25-27 126.1
BAL-B018 ST-2B 25.95 27.4 CH 123.3 96.8 CIU@3.0 0.9 22.7 T3890
BAL-B018 ST-2C 26.55 18.1 54 13 41 CH 129.7 109.9 CIU@3.2 2.2 18.2 T3865
BAL-B018 S-7 35.0-36.5 Light brown silty CLAY 23.6
BAL-B018 S-8 40.0-41.5 Gray silty CLAY, trace sand 17.7 47 25
BAL-B018 S-9 45.0-46.5 Gray silty CLAY, trace sand 18.4
BAL-B019 S-1 0.0-1.5 15.3
BAL-B019 S-3 5.0-6.5 22.4 40 19
BAL-B019 S-7 15.0-16.5 17.5
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BAL-B019 ST-1 25-27.5 128.1
BAL-B019 ST-1 25.45 24.3
BAL-B019 ST-1 26 25.1
BAL-B019 ST-1 26.55 23.9
BAL-B019 ST-1C 26.8 24.5 38 17 21 CL 124.8 100.3 UU@3.1 1.5 14.6 UU231a
BAL-B019 ST-2 35-37.5 118.4
BAL-B019 ST-2 35.35 34.7
BAL-B019 ST-2 35.9 25.6
BAL-B019 ST-2 36.5 22.3
BAL-B019 ST-2C 36.8 22.1 55 15 40 CH 126.8 103.8 UU@4.1 2 8.8 UU231b
BAL-B019 S-11 45.0-46.5 16.7 33 16
BAL-B019 S-13 55.0-56.5 18.6 40 18
BAL-B019 S-14 60.0-61.5 21.9 43 26
BAL-B019 S-16 70.0-71.0 15.4
BAL-B019 S-18 80.0-80.8 17.5
BAL-B020 S-2A 2.5-4 19.5 SP-SM 10.8 1
BAL-B020 ST-2 9-11 121.1
BAL-B020 ST-2A 9.4 30.8 CH 120.4 92.1 CIU@1.1 0.9 19 T3901
BAL-B020 ST-2B 9.9 25.6 51 17 34 CH 123.5 98.3 CIU@1.2 1.2 18.8 T3895
BAL-B020 ST-2C 10.4 24.7 CH 125.8 100.9 CIU@1.3 1.3 17.9 T3896
BAL-B020 S-5 20.0-21.5 Brown SANDY LEAN CLAY 22.6 38 16 CL 67
BAL-B020 S-7B 30.0-31.5 Brown CLAY with SAND 18.7 CL 78
BAL-B020 S-10 45.0-46.5 Gray silty sandy CLAY with fine gravel 11.2
BAL-B020 S-13 60.0-61.5 Gray silty CLAY 21.6 73 36
BAL-B020 S-17 80.0-81.5 Gray silty CLAY 21.3
BAL-B021 ST-1 2.5-4.5 117.5
BAL-B021 ST-1A 2.75 20.6 CL 125.8 104.3 CIU@0.3 0.6 18 T3834
BAL-B021 ST-1B 3.25 22.4 49 15 34 CL 124.9 102 CIU@0.54 0.9 20.5 T3835
BAL-B021 S-3 7.5-9.0 20.8 43 17
BAL-B021 S-5 15.0-16.5 20.7
BAL-B021 S-6 20.0-21.5 20.5
BAL-B021 S-9 35.0-36.5 18.6 42 23
BAL-B022 S-3 5.0-6.5 Brown silty CLAY, trace fine gravel 22.0 28 18
BAL-B022 ST-1 10-12 130.3
BAL-B022 ST-1 10.35 21.1
BAL-B022 ST-1A 10.6 20.7 CL 129.4 107.2 CIU@1.2 2.2 20.1 T3906
BAL-B022 ST-1 10.9 19.9
BAL-B022 ST-1B 11.15 19.1 40 15 25 CL 80.3 22 130.3 109.4 CIU@1.3 2 15.3 dispersion T3907
BAL-B022 ST-1 11.45 18.7
BAL-B022 ST-1C 11.7 18.4 CL 130.7 110.4 CIU@1.4 2.5 20.2 T3908
BAL-B022 S-8 35.0-36.5 Gray silty CLAY, trace  gravel 23.6 58 25
BAL-B022 S-10 45.0-45.8 Gray silty CLAY, trace gravel 16.6
BAL-B023 S-3 5.0-6.5 18.6 37 14
BAL-B023 ST-1 10.0-12.5 129
BAL-B023 ST-1 10.3 23.7
BAL-B023 ST-1A 10.55 22.6 51 15 36 CH 127.7 104.1 UU@1.3 2.1 15 UU230b
BAL-B023 ST-1 10.85 22.3
BAL-B023 ST-1B 11.1
BAL-B023 S-6 20.0-21.5 22.3 34 18
BAL-B023 ST-2 25-27.5 132.8
BAL-B023 ST-2B 25.65 17.9 CL 132.2 112.1 CIU@3.0 2.6 21.4 T3828
BAL-B023 ST-2C 26.05 16.2 36 14 22 CL 133.4 114.8 CIU@3.2 2.5 21 T3829
BAL-B023 S-7 30.0-31.5 26.7 59 30
BAL-B023 S-8 35.0-36.5 17.8
BAL-B023 S-11 50.0-50.8 16.1
BAL-B024 S-4 7.5-9.0 18.7
BAL-B024 S-6 15.0-16.5 24.1 41 19
BAL-B024 ST-1 20.0-22.5 128
BAL-B024 ST-1 20.45 28.1
BAL-B024 ST-1A 20.7 19.4 CL 130 108.9 CIU@2.4 2.8 17.7 T3831
BAL-B024 ST-1 21.05 20.0
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Project: Dynergy CCR-Baldwin                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Project No.: 60440739   

                                                                                         Summary of Laboratory Test Results                                                                                         

BORING 
NO.

SAMPLE 
NO.

DEPTH  
(ft)

IDENTIFICATION TESTS

WATER 
CONTENT (%)

LIQUID 
LIMIT        

(-)

PLASTIC 
LIMIT        (-

)

PLAS. 
INDEX        

(-)

USCS 
SYMB.   

(1)

SIEVE 
MINUS 

NO. 200 
(%)

CLASSIFICATION
DRY    
UNIT 

WEIGHT 
(pcf)

REMARKS/ TEST ID
HYDRO. % 

MINUS 
2µm         
(%)

TOTAL 
UNIT 

WEIGHT 
(pcf)

SPECIFIC 
GRAVITY   (-)

PERMEA-
BILITY 

(cm/sec)

CONSOLIDATION
INITIAL CONDITIONS

VOID 
RATIO       

(-)

SATUR-
ATION       

(%)

STRENGTH

Type Test 
@   

STRESS 
(ksf)

PEAK 
SHEAR 
STRESS 

(ksf)

AXIAL STRAIN  
@ PEAK 

STRESS      (%)

BAL-B024 ST-1B 21.3 20.5 49 13 36 CL 129.6 107.6 CIU@2.5 2.8 11 T3832
BAL-B024 ST-1 21.6 20.6
BAL-B024 ST-1C 21.9 19.4 CL 128.6 107.7 CIU@2.6 2.3 6.2 T3833
BAL-B024 S-7 25.0-26.5 18.1
BAL-B024 S-10 40.0-41.5 14.5 45 23
BAL-B024 S-12 50.0-51.5 22.6
BAL-B025 ST-1 7.5-9.5 112.5
BAL-B025 ST-1 7.75 22.4
BAL-B025 ST-1A 8 22.0 CL 74.3 4
BAL-B025 ST-1 8.3 25.6
BAL-B025 ST-1 8.85 55.1
BAL-B025 S-4 10.0-11.5 40.4 2.46
BAL-B025 S-7 25.0-26.5 26.5 40 20
BAL-B025 S-9B 40.0-41.5 19.3 32 16
BAL-B025 S-11 50.0-51.5 24.2
BAL-B025 S-12 55.0-56.5 16.7 43 21
BAL-B026 S-4 7.5-9 9.4 SM 14.6
BAL-B026 S-6 15-16.5 19.4 SW-SM 5.8
BAL-B026 ST-1 20-22
BAL-B026 ST-1 20.45 37.3
BAL-B026 ST-1 21 27.3
BAL-B026 ST-1 21.55 23.5
BAL-B026 ST-1C 21.8 20.1 CL 97.5 28 128 106.5 UU@2.6 2 8.7 UU257k
BAL-B026 S-7A 25-26.5 32.9 CL 78.9
BAL-B026 ST-2 35-37 126.3
BAL-B026 ST-2A 35.35 23.6 CH 125.4 101.4 CIU@4.2 2 19 T3860
BAL-B026 ST-2B 35.9 24.0 CH 125.9 101.6 CIU@4.3 2.1 19.2 T3861
BAL-B026 ST-2C 36.25 23.5 61 14 47 CH 124.3 100.6 2.675 0.649 96 C15144
BAL-B026 ST-2D 36.8 22.9 CH 126.4 102.9 CIU@4.4 1.9 15.9 T3862
BAL-B026 S-9 40.0-41.5 Brown silty CLAY, trace gravel 17.8 48 13
BAL-B026 S-11 50.0-51.5 Brown silty CLAY, trace gravel 23.5 49 19
BAL-B026 S-12 55.0-56.5 Brown silty CLAY, trace gravel 16.6 43 17
BAL-B026 S-15 70.0-71.5 Gray silty CLAY, trace sand 16.5
BAL-B027 S-1 0-1.5 17.7 SW-SM 5.3
BAL-B027 S-7 20-21.5 16.7 SP 0.2
BAL-B027 ST-1 25-27 124.6
BAL-B027 ST-1 25.55 21.1
BAL-B027 ST-1 26.1 21.8
BAL-B027 ST-1C 26.35 21.4 CL 128.5 105.9 UU@3.1 3.3 11.9 UU275e
BAL-B027 ST-1 26.65 21.1
BAL-B027 ST-1D 26.9 21.2 43 16 27 CL 127.7 105.4 5.00E-09 P10596
BAL-B027 ST-2 35-37 127.3
BAL-B027 ST-2 35.3 19.1
BAL-B027 ST-2 35.85 19.9
BAL-B027 ST-2 36.4 19.8
BAL-B027 ST-2C 36.65 20.3 47 15 32 CL 130 108 UU@4.3 1.6 15 UU275f
BAL-B027 S-10 45.0-46.5 Light brown silty CLAY 24.1
BAL-B027 S-12 55.0-56.5 Gray silty CLAY, trace sand 17.4 47 21
BAL-B027 S-13 60.0-61.5 Gray silty CLAY, trace sand 19.4
BAL-B028 S-1 0-1.5 72.5
BAL-B028 S-2 2.5-4.0 70.8 ML 67.5 11
BAL-B028 ST-1 5.0-7.0 89.5
BAL-B028 ST-1 5.4 104.4
BAL-B028 ST-1 5.95 76.6
BAL-B028 ST-1 6.55 114.3
BAL-B028 ST-1C 6.8 90.7 47 53 NP ML 81.4 90.7 47.6 CYCTRX@0.7 CTXS488
BAL-B028 S-3 7.5-9.0 103.7 ML 75.6 13
BAL-B028 ST-2 9.0-11.0 89.5
BAL-B028 ST-2A 9.3 48.5 ML 67.9 104.4 70.3 CYCTRX@1.0 CTXS487
BAL-B028 ST-2B 9.95 65 47 52 NP ML 101.8 61.7 2.684 1.716 102 C15154
BAL-B028 S-4 15-17 39.6 ML 64.3 6
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Project: Dynergy CCR-Baldwin                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Project No.: 60440739   

                                                                                         Summary of Laboratory Test Results                                                                                         

BORING 
NO.

SAMPLE 
NO.

DEPTH  
(ft)

IDENTIFICATION TESTS

WATER 
CONTENT (%)

LIQUID 
LIMIT        

(-)

PLASTIC 
LIMIT        (-

)

PLAS. 
INDEX        

(-)

USCS 
SYMB.   

(1)

SIEVE 
MINUS 

NO. 200 
(%)

CLASSIFICATION
DRY    
UNIT 

WEIGHT 
(pcf)

REMARKS/ TEST ID
HYDRO. % 

MINUS 
2µm         
(%)

TOTAL 
UNIT 

WEIGHT 
(pcf)

SPECIFIC 
GRAVITY   (-)

PERMEA-
BILITY 

(cm/sec)

CONSOLIDATION
INITIAL CONDITIONS

VOID 
RATIO       

(-)

SATUR-
ATION       

(%)

STRENGTH

Type Test 
@   

STRESS 
(ksf)

PEAK 
SHEAR 
STRESS 

(ksf)

AXIAL STRAIN  
@ PEAK 

STRESS      (%)

BAL-B028 S-5 20-22 34.9 ML 97.7 8
BAL-B028 S-6A&B 25-26.5 50.6 CL 89.4 9
BAL-B028 S-7 30.0-31.5 Brown silty Clay 26.7
BAL-B028 S-8 35.0-36.5 Brown silty CLAY with sand and gravel 20.3 40 18
BAL-B028 S-9 40.0-41.5 Brown silty CLAY with sand and gravel 20.7
BAL-B028 S-10 45.0-46.5 Brown silty CLAY with sand and gravel 16.5
BAL-B028 S-11 50.0-51.5 Brown silty CLAY with sand and gravel 20.2
BAL-B028 S-12 55.0-56.5 Gray silty CLAY, trace sand 21.0
BAL-B028 S-13 60.0-61.5 Gray silty CLAY with sand and gravel 16.7
BAL-B028 S-14 65.0-66.5 Gray silty CLAY, trace gravel 18.9 39 25
BAL-B028 S-15 70.0-71.5 Gray silty CLAY, trace gravel 18.5
BAL-B028 S-16 75.0-76.5 Gray silty CLAY, trace gravel 20.9
BAL-B028 S-17 80.0-81.5 Gray silty CLAY, trace gravel 17.8
BAL-B028 S-18 85.5-86.0 Gray silty CLAY, trace  gravel 17.7
BAL-B029 S-1 0.0-1.5 20.6 42 19 23 CL
BAL-B029 S-2 2.0-4.0 31 CL 95.7 6
BAL-B029 S-3 7.5-9.0 31.9 ML 86 7
BAL-B029 S-4 10.0-11.5 34.1 ML 94.5 8
BAL-B029 S-5 20.0-21.5 Gray sandy silty CLAY 22.1 32 16
BAL-B029 S-6 25.0-26.5 Gray brown sandy silty CLAY 19.8
BAL-B029 S-7 30.0-31.5 Gray brown sandy silty CLAY 21.9 47 22
BAL-B029 S-8 35.0-56.5 Brown sandy CLAY with gravel 10.9
BAL-B029 S-9 40.0-41.5 Brown sandy CLAY with gravel 26.3 56 20
BAL-B029 S-11 50.0-51.5 Brown gray sandy silty CLAY 21.8
BAL-C039 S-1 0.0-1.0 Brown silty CLAY, trace sand 34.0 52 26
BAL-C039 S-2 2.0-3.0 Brown silty CLAY with organics 24.5 37 16
BAL-C039 S-6 5.0-6.0 Brown silty CLAY with organics, trace sand and gravel 21.7

NOTE: Laboratory tests were performed by AECOM, Conshoshocken, Pennsylvania and Terrasense, Totowa, New Jersey.
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PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B001 Test No.: P10576
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-2A DEPTH (ft): 35.6

Specimen - Apparatus set-up - Test Information Cell No. E Apparatus No. 1 Stage No.: 5
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.991 in Lo= 10.137 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.091 in Ao = 41.93 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.900 in Vo = 424.99 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 9.905 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 29.07 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 395.92 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.248 cm-1 Ac= 39.970 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.5 9/4/15 09 47 00 129.9 100.0 57.00 37.70 0.88 1.40E-08

Final Specimen and Test Conditions final 23.1 9/4/15 11 34 00 55.87 38.10  1.30E-08
Lc = 9.905 cm Haxial = 2.3% 1 RT = 0.936 dT = 107.00 min  V'c = 4.3 ksf 0.085 0.096 io= 24.5 -1%
Ac = 40.425 cm2 initial 23.1 9/4/15 11 35 00 129.9 100.0 59.27 37.04 1.00 1.49E-08
Vc= 400.43 cm3 Hvol = 5.8% final 23.5 9/4/15 13 29 00 57.80 37.50  1.36E-08

Sc = 0.245 cm-1 Sc = Lc / Ac , final 2 RT = 0.924 dT = 114.00 min  V'c = 4.3 ksf 0.110 0.110 io= 28.2 4%
initial 23.5 9/4/15 13 30 00 129.9 100.0 59.65 36.90 0.97 1.48E-08

w JW Jd S final 23.5 9/4/15 15 19 00 58.22 37.36  1.35E-08
(%) (pcf) (pcf) (%) 3 RT = 0.919 dT = 109.00 min  V'c = 4.3 ksf 0.107 0.110 io= 28.9 2%

Initial 23.79 126.6 102.3 94.0 initial 23.5 9/4/15 15 20 00 129.9 100.0 60.00 36.78 1.02 1.37E-08
PreTest 21.79 132.2 108.6 100.0 final 23.5 9/4/15 17 38 00 58.30 37.30  1.25E-08

4 RT = 0.919 dT = 138.00 min  V'c = 4.3 ksf 0.127 0.125 io= 29.5 -5%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 1-4 final   

ave K @ 20 ºC: 1.31E-08 cm/sec 5  dT =  V'c =   
(io)ave = 27.8 initial  

final   
Tested By: BB Reviewed By: G. Thomas        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10576.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B008 Test No.: P10595
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1B DEPTH (ft): 10.8

Specimen - Apparatus set-up - Test Information Cell No. C Apparatus No. 2 Stage No.: 2
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.985 in Lo= 10.121 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.010 in Ao = 41.87 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.975 in Vo = 423.74 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.095 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 3.19 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 420.55 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.242 cm-1 Ac= 41.657 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000746  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3214 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.3 10/3/15 15 11 00 105.0 100.0 58.00 43.50 1.16 6.53E-09

Final Specimen and Test Conditions final 22.0 10/4/15 09 33 00 54.40 44.50  6.21E-09
Lc = 10.095 cm Haxial = 0.3% 6 RT = 0.952 dT = 1102.00 min  V'c = 0.7 ksf 0.268 0.231 io= 18.1 13%
Ac = 41.674 cm2 initial 22.0 10/4/15 09 38 00 105.0 100.0 58.20 43.40 1.07 5.75E-09
Vc= 420.72 cm3 Hvol = 0.7% final 23.6 10/4/15 14 32 00 57.20 43.70  5.38E-09

Sc = 0.242 cm-1 Sc = Lc / Ac , final 7 RT = 0.936 dT = 294.00 min  V'c = 0.7 ksf 0.074 0.069 io= 18.4 -2%
initial 23.6 10/4/15 14 36 00 105.0 100.0 58.15 43.50 1.61 5.39E-09

w JW Jd S final 24.2 10/4/15 17 11 00 57.65 43.60  4.89E-09
(%) (pcf) (pcf) (%) 8 RT = 0.909 dT = 155.00 min  V'c = 0.7 ksf 0.037 0.023 io= 18.2 -11%

Initial 23.07 127.5 103.6 94.9 initial 24.2 10/4/15 17 11 00 105.0 100.0 57.65 43.60 0.95 5.89E-09
PreTest 23.87 129.2 104.3 100.0 final 22.6 10/5/15 08 49 00 54.85 44.55  5.43E-09

9 RT = 0.921 dT = 938.00 min  V'c = 0.7 ksf 0.208 0.220 io= 17.5 -1%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 6-9 final   

ave K @ 20 ºC: 5.48E-09 cm/sec 10  dT =  V'c =   
(io)ave = 18.1 initial  

final   
Tested By: BB Reviewed By: G. Thomas        11  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10595.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B010 Test No.: P10578
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-2B DEPTH (ft): 21.3

Specimen - Apparatus set-up - Test Information Cell No. B Apparatus No. 2 Stage No.: 4
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 4.006 in Lo= 10.174 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.057 in Ao = 42.20 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.949 in Vo = 429.34 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.029 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 18.33 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 411.01 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.245 cm-1 Ac= 40.980 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000746  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3214 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 23.1 9/8/15 11 02 00 117.6 100.0 56.00 44.13 1.01 2.66E-06

Final Specimen and Test Conditions final 23.1 9/8/15 11 15 00 48.37 46.55  2.44E-06
Lc = 10.029 cm Haxial = 1.4% 1 RT = 0.929 dT = 13.00 min  V'c = 2.5 ksf 0.568 0.560 io= 14.9 0%
Ac = 41.453 cm2 initial 23.1 9/8/15 11 16 00 117.6 100.0 56.00 44.13 0.99 2.85E-06
Vc= 415.75 cm3 Hvol = 3.2% final 23.2 9/8/15 11 31 00 47.88 46.77  2.62E-06

Sc = 0.242 cm-1 Sc = Lc / Ac , final 2 RT = 0.927 dT = 15.00 min  V'c = 2.5 ksf 0.604 0.611 io= 14.9 7%
initial 23.2 9/8/15 11 32 00 117.6 100.0 56.00 44.13 1.01 2.76E-06

w JW Jd S final 23.2 9/8/15 11 40 00 49.70 46.13  2.53E-06
(%) (pcf) (pcf) (%) 3 RT = 0.926 dT = 8.00 min  V'c = 2.5 ksf 0.469 0.463 io= 14.9 4%

Initial 22.15 124.2 101.7 88.4 initial 23.2 9/8/15 11 41 00 117.6 100.0 56.00 44.13 1.01 2.38E-06
PreTest 23.11 129.2 105.0 100.0 final 23.2 9/8/15 12 02 00 47.60 46.80  2.18E-06

4 RT = 0.926 dT = 21.00 min  V'c = 2.5 ksf 0.625 0.618 io= 14.9 -11%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 1-4 final   

ave K @ 20 ºC: 2.44E-06 cm/sec 5  dT =  V'c =   
(io)ave = 14.9 initial  

final   
Tested By: BB Reviewed By: G. Thomas        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10578.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B011 Test No.: P10594
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1A DEPTH (ft): 15.2

Specimen - Apparatus set-up - Test Information Cell No. D Apparatus No. 1 Stage No.: 3
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.998 in Lo= 10.155 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.017 in Ao = 42.08 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.981 in Vo = 427.34 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.112 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 5.45 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 421.89 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.242 cm-1 Ac= 41.722 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 23.7 10/1/15 17 22 00 105.0 100.0 56.45 37.90 0.95 2.70E-09

Final Specimen and Test Conditions final 21.9 10/2/15 09 04 49 54.62 38.50  2.54E-09
Lc = 10.112 cm Haxial = 0.4% 5 RT = 0.936 dT = 942.82 min  V'c = 0.7 ksf 0.137 0.144 io= 23.1 39%
Ac = 41.467 cm2 initial 22.5 10/2/15 15 34 00 105.0 100.0 57.61 37.55 1.10 2.25E-09
Vc= 419.30 cm3 Hvol = 1.9% final 22.0 10/3/15 11 47 00 55.50 38.15  2.15E-09

Sc = 0.244 cm-1 Sc = Lc / Ac , final 6 RT = 0.949 dT = 1213.00 min  V'c = 0.7 ksf 0.158 0.144 io= 24.9 18%
initial 22.0 10/3/15 12 05 00 105.0 100.0 57.00 37.75 1.09 1.43E-09

w JW Jd S final 22.0 10/4/15 09 35 00 55.60 38.15  1.37E-09
(%) (pcf) (pcf) (%) 7 RT = 0.956 dT = 1290.00 min  V'c = 0.7 ksf 0.105 0.096 io= 23.9 -25%

Initial 25.83 123.3 98.0 94.5 initial 22.0 10/4/15 09 40 00 105.0 100.0 56.30 37.95 1.02 1.28E-09
PreTest 26.15 126.0 99.9 100.0 final 22.2 10/5/15 08 54 00 55.00 38.35  1.23E-09

8 RT = 0.953 dT = 1394.00 min  V'c = 0.7 ksf 0.097 0.096 io= 22.8 -32%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 5-8 final   

ave K @ 20 ºC: 1.82E-09 cm/sec 9  dT =  V'c =   
(io)ave = 23.7 initial  

final   
Tested By: BB Reviewed By: G. Thomas        10  dT =  V'c =   
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PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60440739 Boring:  BAL-B017 Test No.: T3922
Project Name: Dynegy CCR - Baldwin Sample:  ST-2B Depth:  26.7

Specimen - Apparatus set-up - Test Information Cell No. H-6 Apparatus No. 1 Stage No.: 3
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 5.975 in Lo= 15.178 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.064 in Ao = 41.79 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 5.911 in Vo = 634.27 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 15.015 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 20.38 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 613.89 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.367 cm-1 Ac= 40.885 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.5 10/13/15 09 21 00 116.7 100.0 61.98 36.20 0.99 2.38E-08

Final Specimen and Test Conditions final 22.5 10/13/15 13 38 00 58.10 37.42  2.21E-08
Lc = 15.015 cm Haxial = 1.1% 1 RT = 0.943 dT = 257.00 min  V'c = 2.4 ksf 0.291 0.292 io= 21.6 30%
Ac = 41.570 cm2 initial 22.5 10/13/15 13 40 00 116.7 100.0 61.78 36.30 1.05 2.05E-08
Vc= 624.17 cm3 Hvol = 1.6% final 22.9 10/13/15 18 03 00 58.35 37.32  1.90E-08

Sc = 0.361 cm-1 Sc = Lc / Ac , final 2 RT = 0.939 dT = 263.00 min  V'c = 2.4 ksf 0.257 0.244 io= 21.3 11%
initial 22.9 10/13/15 18 12 00 116.7 100.0 61.48 36.35 1.00 1.74E-08

w JW Jd S final 22.4 10/14/15 09 00 00 53.30 38.91  1.61E-08
(%) (pcf) (pcf) (%) 3 RT = 0.940 dT = 888.00 min  V'c = 2.4 ksf 0.613 0.613 io= 21.0 -5%

Initial 23.51 124.5 100.8 95.4 initial 22.4 10/14/15 09 02 00 116.7 100.0 61.55 36.35 0.97 1.74E-08
PreTest 23.66 126.6 102.4 100.0 final 24.0 10/14/15 12 31 00 59.20 37.11  1.58E-08

4 RT = 0.926 dT = 209.00 min  V'c = 2.4 ksf 0.176 0.182 io= 21.1 -7%
HYDRAULIC CONDUCTIVITY SUMMARY initial 24.0 10/14/15 12 37 00 116.7 100.0 62.20 36.18 1.07 1.90E-08
Averages for trials: 2-5 final 22.9 10/14/15 15 37 00 59.90 36.85  1.72E-08

ave K @ 20 ºC: 1.70E-08 cm/sec 5 RT = 0.920 dT = 180.00 min  V'c = 2.4 ksf 0.172 0.161 io= 21.8 1%
(io)ave = 21.3 initial  

final   
Tested By: BB Reviewed By: GET        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/22/2015    TP3922.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B027 Test No.: P10596
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1D DEPTH (ft): 26.9

Specimen - Apparatus set-up - Test Information Cell No. B Apparatus No. 3 Stage No.: 4
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.986 in Lo= 10.125 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.018 in Ao = 41.55 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.968 in Vo = 420.72 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.079 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 5.70 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 415.02 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.245 cm-1 Ac= 41.176 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000755  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3132 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.9 10/5/15 11 34 00 121.5 100.0 65.60 46.90 1.05 9.40E-09

Final Specimen and Test Conditions final 22.7 10/5/15 16 07 27 63.75 47.45  8.86E-09
Lc = 10.079 cm Haxial = 0.5% 1 RT = 0.936 dT = 273.45 min  V'c = 3.1 ksf 0.138 0.131 io= 23.3 79%
Ac = 40.862 cm2 initial 22.7 10/5/15 16 43 00 121.5 100.0 65.65 46.85 0.27 7.28E-09
Vc= 411.86 cm3 Hvol = 2.1% final 23.5 10/5/15 18 22 26 65.10 47.50  6.81E-09

Sc = 0.247 cm-1 Sc = Lc / Ac , final 2 RT = 0.929 dT = 99.43 min  V'c = 3.1 ksf 0.041 0.155 io= 23.4 37%
initial 23.5 10/5/15 18 24 00 121.5 100.0 66.40 46.65 1.01 5.93E-09

w JW Jd S final 22.2 10/6/15 09 03 00 62.70 47.80  5.59E-09
(%) (pcf) (pcf) (%) 3 RT = 0.935 dT = 879.00 min  V'c = 3.1 ksf 0.277 0.274 io= 24.6 13%

Initial 21.16 127.7 105.4 90.0 initial 22.2 10/6/15 09 07 00 121.5 100.0 65.85 46.80 1.01 5.07E-09
PreTest 22.27 131.6 107.7 100.0 final 22.5 10/7/15 08 41 12 61.18 48.25  4.84E-09

4 RT = 0.947 dT = 1414.20 min  V'c = 3.1 ksf 0.349 0.346 io= 23.8 -2%
HYDRAULIC CONDUCTIVITY SUMMARY initial 22.6 10/7/15 08 57 00 121.5 100.0 65.58 46.85 1.04 5.18E-09
Averages for trials: 3-6 final 22.8 10/7/15 17 04 00 63.76 47.40  4.90E-09

ave K @ 20 ºC: 4.95E-09 cm/sec 5 RT = 0.938 dT = 487.00 min  V'c = 3.1 ksf 0.136 0.131 io= 23.4 -1%
(io)ave = 23.0 initial 22.8 10/7/15 17 04 00 121.5 100.0 63.76 47.40 0.94 4.76E-09

final 22.8 10/8/15 09 16 00 61.00 48.32  4.49E-09
Tested By: BB Reviewed By: G. Thomas        6 RT = 0.936 dT = 972.00 min  V'c = 3.1 ksf 0.206 0.220 io= 20.4 -9%

Analysis File:PermCV Page 1 of 1 10/12/2015    P10596.xls
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BORING LOGS AND WELL DETAILS 
  



 
 
 
 
 
 
 
 

APPENDIX C1 
 

MW 100 SERIES BORING LOGS AND WELL DETAILS 
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104SR

(Page 1 of 1)

Date Completed : 07/26/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.52

Top of Casing Elevation: 455.54

X,Y Coordinates : 2386609, 554205

Depth

in

Feet

 0

5

10

15

DESCRIPTION

Continuous boring - no soil sampling conducted

Refer to boring log for adjacent nested well 
MW-104DR for a descriptionof subsurface materials

                                  (Slotted screen interval = 9.40 ft)

     - groundwater level at completion = 14.06' bls

END BOREHOLE AT 15 FEET BLS

Surf.

Elev.

452.52

450

445

440

S
a

m
p

le
s

R
e
co

ve
ry

in
ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 455.54

Well: MW-104SR

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10 Slot)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104DR

(Page 1 of 2)

Date Completed : 07/25/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.62

Top of Casing Elevation: 455.62

X,Y Coordinates : 2386609, 554201

Depth

in

Feet

 0

5

10

15

20

25

30

DESCRIPTION

SILTY CLAY, trace sand, med plasticity, organics and 
roots, dry  hard, light gray (Gley1-7/1) with brown 
mottling (Fe-oxidation) (10YR 3/1), dry

CLAY (Fat) with Silt, high plasticity, soft to very soft, 
high organics and roots, dark gray grading to gray with 
brown mottling, moist

CLAY (lean) with Silt, medium plasticity, light gray with 
yellow-brown mottling (10%)

CLAY with Silt, trace sand and fine gravel, high 
plasticity, medium to stiff, light gray with brown mottling 
(20%)

SANDY FAT CLAY, fine sand, trace fine gravel, high 
plasticity, greenish gray (GLEY-6/1), moist   

SAND (fine to medium), trace gravel, poorly graded, 
light gray, wet                   

SILTY CLAY, trace sand and gravel (angular), medium 
plasticity, very stiff, olive brown (2.5Y 4/4) with light 
gray mottling <20%, moist (TILL)

     - moist

     - groundwater level at completion = 8.03' bls

     - medium hardness

     - light gray (GLEY1-7/1) with yellow-brown               
        Fe-oxid mottling (10%)

     - trace sand and gravel, medium to high plasticity,   
         medium to stiff hardness, mottling 25 to 50%

    - brown                 (Slotted screen interval = 4.52 ft)

Surf.

Elev.

452.62

450

445

440

435

430

425

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

R
e
co

ve
ry

in
ch

e
s

60/60

60/60

60/60

60/60

60/60

60/60

Qp

TSF

>4.5

>4.5

3.5

2.5

2.5

2.5

2.5

1

1

1

1.75

2.25

2.25

3.0

2.5

3.75

2.75

3.5

3.5

3

3

2.5

2.5

2.5

2.5

2.5

4.0

4.5

U
S

C
S

CL

CH

CL

CH

CH

SP

CL

G
R

A
P

H
IC Elev.: 455.62

Well: MW-104DR

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10 Slot)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104DR

(Page 2 of 2)

Date Completed : 07/25/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.62

Top of Casing Elevation: 455.62

X,Y Coordinates : 2386609, 554201

Depth

in

Feet

 30

35

40

45

50

55

60

DESCRIPTION

SHALE, highly weathered; Clay with Silt, platy 
/laminated, medium to high plasticity, very stiff, moist

     - unweathered, light gray, fissile, dry

END BOREHOLE AT 35 FEET BLS

Surf.

Elev.

452.62

420

415

410

405

400

395

S
a

m
p

le
s

31

32

33

34

35

R
e
co

ve
ry

in
ch

e
s

60/60

Qp

TSF

3.0

3.5

U
S

C
S

CL

SH

G
R

A
P

H
IC Elev.: 455.62

Well: MW-104DR
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-150

(Page 1 of 1)

Date Completed : 09/08/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 393.84

Top of Casing Elevation: 396.54

X,Y Coordinates : 2379413, 554563

Depth

in

Feet

 0

5

10

15

20

25

30

DESCRIPTION

Continous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-350 
for a description of subsurface materials

END BOREHOLE AT 25.2 FEET BLS 

Surf.

Elev.

393.84

393

388

383

378

373

368

S
a

m
p

le
s

R
e
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ry
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ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 396.54

Well: MW-150

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-151

(Page 1 of 1)

Date Completed : 09/21/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 397.22

Top of Casing Elevation: 399.96

X,Y Coordinates : 2381171, 554221

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

SILTY CLAY, light brown, dry

SANDY CLAY, dark gray (10YR 4/1)

SILTY CLAY, yellowish-brown (10YR 5/1)

CLAY, low plasticity, medium soft

LIMESTONE, no recovery

       - moist

       - moist to wet
       - very dark gray-brown; grain size analysis @7.5-8 
           ft: 39% sand, 41.8% silt, 19.2% clay

       - two small light gray sandy seams

       - 2-inch layer of dusky red CLAY (10R 3/2)   

       - shaley, light olive brown (2.5Y 5/4) grading to      
           olive gray; grain size analysis @16-17 ft::          
           1%sand, 28.5% silt, 70.5% clay
       - platy/laminated

Refusal in bedrock at 21.5 feet BLS
END BOREHOLE AT 21.5 FEET BLS

Drove split-spoon to 21.75 feet BLS - no recovery

Surf.

Elev.

397.22

397

392

387

382

377

S
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4

5

6

7

8
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13

14

15

16

17

18

19

20

21

22

R
e
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ch

e
s

31/48

32/60

46/60

58/60

24/27

Qp

TSF

1.5

1.0

1.5

1.0

0.5

1.0

2.5

2.5

3.0

2.75

2.5

2.75

2.5

2.5

3.5

2.75

2.75

2.5

4.5+

U
S

C
S

CL

CL

CL

CH

LS

G
R

A
P

H
IC Elev.: 399.96

Well: MW-151

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-152

(Page 1 of 1)

Date Completed : 09/22/10

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.18

Top of Casing Elevation: 424.99

X,Y Coordinates : 2382779, 553906

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

Continuous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-352 
for a description of subsurface materials.

END BOREHOLE AT 17.7 FEET BLS 

Surf.

Elev.

422.18

422

417

412

407

S
a

m
p

le
s

R
e
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e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 424.99

Well: MW-152

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-153

(Page 1 of 1)

Date Completed : 09/22/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.77

Top of Casing Elevation: 445.67

X,Y Coordinates : 2384435, 553298

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

Continuous boring - no soil sampling conducted

Refer to boring log for adjacent nested well MW-253 
for a description of subsurface materials 

END BOREHOLE AT 20.5 FEET BLS 

Surf.

Elev.

442.77

442

437

432

427

422

S
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le
s
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e
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TSF

U
S
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S

G
R

A
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H
IC Elev.: 445.67

Well: MW-153

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, NE, SW

LOG OF BORING MW-154

(Page 1 of 1)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 384.99

Top of Casing Elevation: 387.76

X,Y Coordinates : 2377892, 557163

Depth

in

Feet

 0

5

10

15

DESCRIPTION

SILTY CLAY, hard, very dark gray (10YR 3/1), dry

CLAY, black, moist

SANDY CLAY with gravel, very stiff to hard, low 
plasticity, dark gray with yellow-brown mottling, dry

CLAY, shaley, gray with light olive-brown mottling
      - grain size analysis @ 11-12 ft:
          12.5% sand, 23% silt, 64.5% clay

LIMESTONE

     - grain size analysis @ 8-9.2 ft:
        17.4% gravel, 30.5 %sand, 18.8% silt, 33.4% clay

Refusal in bedrock at 12.5 feet BLS

Drove split-spoon to 12.75 feet BLS - 1-inch recovery
END BOREHOLE AT 12.75 FEET BLS

Surf.

Elev.

384.99

384

379

374

S
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m
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le
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1/6

Qp
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U
S

C
S

CL

CH

CL

CH

LS

G
R

A
P

H
IC Elev.: 387.76

Well: MW-154

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-155

(Page 1 of 1)

Date Completed : 09/10/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.62

Top of Casing Elevation: 393.55

X,Y Coordinates : 2378141, 555983

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

SILTY CLAY, hard, reddish brown, dry

CLAY (lean), hard, low plasticity, pale brown (10YR 
6/3), grading to Fat CLAY

SANDY CLAY, dry

SAND, 4-inch seam, poorly graded, loose

CLAY with sand grading to SANDY CLAY, very soft, 
moist

CLAYEY SAND, poorly graded, dark yellow brown

     - grain size analysis @ 7 - 8 ft: 
         2.5% sand, 47.2% silt, 50.3% clay

     - grain size analysis @ 18.5 - 19.5 ft:
        53.9 %sand, 28.1% silt, 18.0% clay

END BOREHOLE AT 20.5 FEET BLS

Surf.

Elev.

390.62

390

385

380

375

370
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40/48

53/60

44/60

50/60

Qp

TSF

4.5

4.5+

0.75

1.5

1.5

0.5

1.5

U
S

C
S

CL

CL/CH

CL

SP

CL

SC

G
R

A
P

H
IC Elev.: 393.55

Well: MW-155

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

Incorporated

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 NW, NW, SW

LOG OF BORING OW-156
(Page 1 of 1)

Depth
in

Feet

0

5

10

15

20

DESCRIPTION

Su
rf.

 E
le

v.
42

5.
15

425

420

415

410
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32/48

56/60

60/60

50/60

Qp
TSF

2.5

1.5

3.5

1.75

2.0

1.75

1.75

1.75

2.25

1.0

1.5

1.75

1.75

1.5

2.25

2.0

2.5

1.25

U
SC

S

G
R

AP
H

IC

Date Completed : 09/10/2010
Hole Diameter : 8 1/2"OD; 4 1/4" ID
Drilling Method : Hollow-Stem (CME-550)
Sampling Method : MacroCore (60")
Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper
Geologist : Brendon Wilder (PSC)
Land Surface Elevation::   425.14
Top of Casing Elevation::   427.87
X,Y Coordinates : 2378141, 555983

SILTY CLAY, stiff, medium brown, dry

     - stiff to very stiff, low plasticity

     - dark gray-brown (10YR 3/3) with light brown         
        mottling (10YR 6/3)

CLAY (lean) with Sand, soft to medium, light brown 
(10YR 6/3) with brown-yellow mottling (10YR 6/6), 
moist

END BOREHOLE AT 17.7 FEET BLS

Terminated probing with MacroCore at 19.5 feet bls

CL

Elev.: 427.87
Well: OW-156

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10-slot)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SW, SW

LOG OF BORING OW-157

(Page 1 of 1)

Date Completed : 09/9/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 432.64

Top of Casing Elevation: 429.90

X,Y Coordinates : 2382593, 556189

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

SILTY CLAY with Fly Ash, dark gray-brown, dry

CLAY with Silt, hard, medium plasticity, light olive 
brown, moist

CLAY with Sand, stiff, wet

CLAY, trace to some Sand, very stiff to hard, medium 
to high plasticity

END BOREHOLE AT 17.5 FEET BLS

Terminated probing with MacroCore at 19.5 feet bls

Surf.

Elev.

429.90

429

424

419

414
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48/48

60/60

60/60
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Qp

TSF

U
S

C
S

CL/FL

CH

CL

CL/CH

G
R

A
P

H
IC Elev.: 432.64

Well: OW-157

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10-slot)

Bottom Cap
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 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 1 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Silt with clay, organics (roots), stiff, non-plastic, light 
yellowish brown (10YR 6/4), dry

SILT with clay, roots, hard, brownish yellow (10YR 6/6)

Silty CLAY with roots, very stiff, medium plasticity, with 
reddish-brown mottling and manganese staining, moist

SILT, stiff, non-plastic, brownish yellow (10YR 6/6)

Silty CLAY, stiff to very stiff, high plasticity, light brownish 
gray (10YR 6/2) with reddish brown and black mottling 
grading to light gray, moist

SILT, very soft, non-plastic, light brownish gray (10YR 6/2)

Silty CLAY, stiff, medium plasticity, gray (10YR 6/1), moist

     - medium hardness, medium to high plasticity, light         
        brownish gray (10YR 6/2) with mottling and                  
        manganese staining

     - with clay, very soft, medium plasticity, wet

     - wet

     - soft to medium hardness, high plasticity, yellowish        
        brown (10YR 5/6)

     - <25% mottling

 Surf. 
Elev. 

 428.74 
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38/42 

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

 2.75 

>4.5 

3.0 

2.0 

2.0 

 2.25 

2.5 

 1.75 

1.0 

2.5 

1.0 

 0.75 

2.0 

1.5 

 1.25 

1.5 

 1.25 

 2.25 

2.0 

1.0 

U
SC

S

 FL/CL 

ML 

 CL 

ML 

 CL 

ML 

 CL 

G
R
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H

IC Elev.: 431.27
Well: MW-161

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 2 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

SILT with clay, stiff, low plasticity, brownish yellow (10YR 
6/8)

Silty CLAY, stiff, low to medium plasticity, pale brown 
(10YR 6/3) with reddish-brown mottling, moist

SAND with Silt, fine grained, gray-brown, wet

CLAY (lean), trace fine-medium sand, hard, low plasticity, 
greenish-gray (10GY 5/1), moist [TILL]

     - soft, yellowish brown (10YR 5/4), wet

     - soft to very soft, high plasticity, light yellowish brown
     - brown (10YR 5/3) with <10% reddish brown mottling

     - with fine sand

     <Sample MC161-32 @ 31.5-32.5'>
       grain size analysis: 89.8% Sand, 10.2% Silt

     - pale green (Gley1 5G 6/2)

     - medium to stiff, medium to high plasticity

     - trace sand, stiff to hard

 Surf. 
Elev. 

 428.74 

405

400

395

390

Sa
m

pl
es

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 
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60/60 

  

  

  

  

53/60 

  

  

  

  

60/60 

  

  

  

  

44/60 

  

 Qp 
 TSF 

  

1.0 

2.0 

2.0 

1.0 

 0.75 

  

  

1.0 

  

  

  

  

  

3.0 

2.5 

 1.25 

1.5 

 1.75 

3.0 

2.0 

1.5 

U
SC

S

 CL 

ML 

 CL 

SP/SM 

 CL 

G
R

AP
H

IC Elev.: 431.27
Well: MW-161

Seal
Bentonite Chips

Filter Pack

Seal
Bentonite Chips

Riser (Sch 40 PVC)

Screen
2"ID, 9.45' open

Bottom Cap
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 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 3 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

Sandy SILT, medium hardness, non-plastic
Silty CLAY with shale and fine-coarse limestone gravel 
(rounded to sub-rounded up to 1.5"), stiff to very stiff, 
greenish gray (Gley1 10Y 5/1)

SHALE, laminated, hard, weathered (top of bedrock = 
44.3' bls)
END BOREHOLE AT 44.7 FEET BLS
Refusal of Macrocore and Auger on top of competent 
bedrock

 Surf. 
Elev. 

 428.74 

385

380

375

370

Sa
m
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es

 40 

 41 

 42 

 43 

 44 
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14/14 

 Qp 
 TSF 

  

1.5 

2.0 

1.5 

2.0 

>4.5 

U
SC

S

 CL 

ML 

 CL 

SH 

G
R

AP
H

IC Elev.: 431.27
Well: MW-161

Seal
Bentonite Chips
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LOG OF PROBEHOLE MW-162 
 (Page 1 of 2) 

Date Completed : 08/20/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.83
Casing (MP) Elevation : 433.20
X,Y Coordinates : 2379193, 555725

 Depth 
in 

 Feet 

 0

5

10

15

DESCRIPTION 

Continous Boring - no soil sampling conducted.
Descriptions of subsurface materials on this log are from 
adjacent boring log for well MW-262.

Silty Clay with gravel, roots, stiff, non-plastic, pale brown 
(10YR 6/3), dry

SILT, very soft, non-plastic, light yellowish brown (10YR 
6/4), moist [LOESS]

     - brownish yellow (10YR 6/6), moist

     - medium stiff, high plasticity

     - clayey, soft to medium hardness, low to medium           
        plasticity

     - soft, yellowish brown (10YR 5/4)

     - non-plastic

 Surf. 
Elev. 

 430.83 

430

425

420

Sa
m
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es
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 TSF 
  U

SC
S

 CL 

ML 

G
R
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H

IC Elev.: 433.20
Well: MW-162

Concrete

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)
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LOG OF PROBEHOLE MW-162 
 (Page 2 of 2) 

Date Completed : 08/20/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.83
Casing (MP) Elevation : 433.20
X,Y Coordinates : 2379193, 555725

 Depth 
in 

 Feet 

 15

20

25

30

DESCRIPTION 

Sandy CLAY (lean), medium hardness, low to medium 
plasticity, yellowish brown, moist

SILT, very soft, non-plastic, brownish yellow (10YR 6/6), 
moist

Silty CLAY, very soft, low plasticity

     - medium plasticity, wet

END BOREHOLE AT 25.9 feet BLS
 

 Surf. 
Elev. 

 430.83 

415

410

405

Sa
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es  Qp 

 TSF 
  U
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S
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ML 

 CL 

G
R

AP
H

IC Elev.: 433.20
Well: MW-162

Filter Pack

Riser (Sch 40 PVC)

Screen
2"ID; 9.45' open

Bottom Cap
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PZ 100 SERIES BORING LOGS AND WELL DETAILS 
 
 
 
 
 
 
 
 

  



 0 - 0.2' SILT: ML, dark grayish brown (10YR 4/2),
trace roots and clay, very soft (<0.25 tsf), dry.
 0.2 - 2' SILTY CLAY CL/ML, brown (10YR 5/3),
cohesive, nonplastic to low plasticity, dry.

 2 - 4' Shelby Tube Sample.

 4 - 10' SILTY CLAY CL/ML, dark yellowish brown
(10YR 3/6), trace brown (10YR 5/3) and gray (10YR
6/1) mottling, cohesive, nonplastic to low plasticity,
stiff to very stiff (1.0-2.5 tsf), dry to moist.

 8' - 10' dark grayish brown (10YR 4/2), very dark
brown (10YR 2/2) mottling, trace dark yellowish
brown (10YR 6/3), cohesive, moist.
 8.9' dark brown (10YR 3/3) mottling.

 10 - 12' SILTY CLAY to LEAN CLAY: CL/ML, dark
yellowish brown (10YR 3/6), trace yellowish brown
(10YR 5/6) mottling, decreasing silt content with
depth, moist.
 10.3' trace wood pieces.
 11.4' - 11.7' trace very dark brown (10YR 2/2)
mottling.
 12 - 14' Shelby Tube Sample.

4
9
10
11

2
3
6
6

2
3
5
7

2
3
4
5

1
3
4
5

ML

CL/ML

CL/ML

CL/ML

1
SS

2
ST

3
SS

4
SS

5
SS

6
SS

7
ST

24
15.5

24
22

24
21

24
20

24
24

24
23

24
24

ST2: 24"
push at
500lbs of
pressure.

ST7: 24"
push at
400lbs of
pressure.

Boring Drilled By:  Name of crew chief (first, last) and Firm

PZ-169

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

7/28/2015

Facility ID

Surface Elevation
7/27/2015

Lat

Long

°

°

420.01 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name

N
ST

557,323.57 N,   2,381,764.94 E

BaldwinRandolph

PZ-169

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

Chad Dutton
Bulldog Drilling

Date Drilling Completed

E
W

FirmSignature

County

hollow stem
auger

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

52

11

-89

49.0632

12.9108 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches
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Soil/Rock Description
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 14 - 20' LEAN CLAY: CL, dark yellowish brown
(10YR 3/6), grades to gray (10YR 6/1), yellowish
brown (10YR 5/6) mottling, trace very dark brown
(10YR 2/2) mottling, silt (5-30%), cohesive, low to
medium plasticity, stiff to very stiff (1.5-3.5 tsf), moist.

 16' - 19.9' dark yellowish brown (10YR 3/6) and
yellowish brown (10YR 5/6) mottling.

 18' trace dark yellowish brown (10YR 6/3) mottling,
trace silt, softer with depth.
 18.8' trace very fine and coarse sand.

 20 - 22' SILTY CLAY CL/ML, gray (10YR 6/1), dark
yellowish brown (10YR 3/6) and trace very dark
brown (10YR 2/2) mottling, trace to few very fine
sand seams, cohesive, nonplastic to low plasticity,
stiff to very stiff (1.75-2.5 tsf), moist.
 21' trace very fine sand seams.
 22 - 24' Shelby Tube Sample.

 24 - 28' LEAN CLAY WITH SAND: s(CL), pale
brown (10YR 6/3), trace brownish yellow (10YR 6/6)
mottling, very fine sand, trace coarse sand, trace silt,
cohesive, soft, moist to wet.

 28 - 30' SILTY CLAY CL/ML, gray (10YR 5/1),
trace strong brown (7.5YR 5/6) and very dark brown
(10YR 2/2) mottling, very fine sand (10-20%), trace
coarse sand and fine gravel, stiff to hard (1.25->4.5
tsf), moist to wet (on bottom).

 30 - 32' LEAN CLAY: to SILTY CLAY CL,
yellowish brown (10YR 5/4), trace gray (10YR 5/1)
and yellowish brown (10YR 5/6) mottling, silt
(15-25%), trace very fine to fine gravel, cohesive,
medium to high plasticity, very stiff (2.5-4.0 tsf),
moist.
 30.2' small dark brown (10YR 3/3) fragments
(possible shale).
 32 - 38' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace gray (10YR 5/1) mottling, silt (5-15%),
trace fine to coarse sand, low to medium plasticity,
medium to hard (0.75->4.5 tsf), dry to moist
(increasing moisture content with depth).
 33.1' - 33.3' dark gray (10YR 4/1).
 34' - 35.4' no coarse sand, moist.

 36' - 37' low plasticity, moist (decreasing moisture
content with depth).
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 38 - 40' No Recovery.

 40 - 42' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace gray (10YR 5/1) mottling, silt (0-10%),
subrounded to subangular gravel (5-10%), trace fine
to coarse sand, low to medium plasticity, medium to
hard (0.75->4.5 tsf), moist to wet.

 42' End of Boring.
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 0 - 2' SILTY CLAY CL/ML, yellowish brown (10YR
5/6), trace brown (10YR 5/3) and very dark brown
(10YR 2/2) mottling, silt (15-25%), trace roots, grass,
gravel, and coarse sand, cohesive, nonplastic to low
plasticity, hard (>4.5 tsf), dry.

 2 - 4' Shelby Tube Sample.

 4 - 8' SILTY CLAY CL/ML, yellowish brown (10YR
5/6), trace brown (10YR 5/3) and very dark brown
(10YR 2/2) mottling, silt (5-15%), trace very fine sand
and gravel, low plasticity, very stiff to hard (2.5->4.5
tsf), dry.

 6' - 7.4' trace gray (10YR 5/1) mottling.

 8 - 10' SILTY CLAY to LEAN CLAY: CL/ML,
yellowish brown (10YR 5/6), trace brown (10YR 5/3)
and very dark brown (10YR 2/2) mottling, silt
(5-15%), trace very fine sand and gravel, silt content
decreases with depth, clay content increases with
depth, medium plasticity, very stiff (3.25 tsf), dry.
 10 - 12' LEAN CLAY: CL, brown (5YR 4/3), trace
very dark brown (10YR 2/2) mottling, trace silt, silt
content increasing with depth, medium to high
plasticity, stiff (1.75-2.0 tsf).

 12 - 14' Shelby Tube Sample.
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 12 - 14' Shelby Tube Sample. (continued)

 14 - 24' SILTY CLAY CL/ML, yellowish brown
(10YR 5/6), trace brown (10YR 5/3) and very dark
brown (10YR 2/2) mottling, silt (10-20%), trace
gravel, cohesive, low plasticity, stiff to very stiff
(1.0-3.0 tsf), dry to moist.
 14.9' - 15.3' very dark brown (10YR 2/2) mottling.
 16' - 18.5' increaed very dark brown (10YR 2/2)
mottling (5-15%), very fine sand (0-10%), trace fine
gravel, subangular, cohesive, low to medium
plasticity, dry to moist.
 16.8' - 17.1' very dark brown (10YR 2/2) mottling.

 18' - 20' silt (15-25%), very fine sand (0-10%), trace
fine gravel, medium plasticity, moist.

 19' layer of gravel (2" thick, subangular to
subrounded).

 19.8' very soft (0.25 tsf).
 20' - 24' subangular to subrounded gravel, low
plasticity, dry to moist.
 20.8' increased gravel content (10-15%).
 21.2' decrease in gravel content (5-15%).

 24 - 26' Shelby Tube Sample.

 26 - 28.2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/6), trace brown (10YR 5/3) and very dark
brown (10YR 2/2) mottling, silt (10-30%), very fine
sand (0-15%), trace fine subangular to subrounded
gravel, gravel decreases with depth to no gravel,
trace <1mm thick very fine sand seams, cohesive,
low to medium plasticity, plasticity increasing with
depth, very stiff to hard (2.0->4.5 tsf), moist,
decreasing silt and sand content with depth.
 28.2 - 30' LEAN CLAY: CL, very dark gray (2.5Y
3/1), trace silt, cohesive, medium to high plasticity,
hard (>4.5 tsf), dry.
 28.5' black (2.5Y 2.5/1).
 28.9' greenish gray (GLEY 1 6/1).
 30 - 31.1' SHALE: to LEAN CLAY: BDX (SH),
greenish gray (GLEY 1 6/1), trace silt, cohesive,
medium to high plasticity, dry, shale (residual soil to
highly decomposed, very weak, fissile).
 31.1' End of Boring.
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 0 - 2' SILT: ML, brown (7.5YR 4/3), 5-15% clay,
trace roots, cohesive, nonplastic, dry.
 0.7' increase in clay content (15-25%).

 2 - 4' Shelby Tube Sample.

 4 - 10.8' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (10-20%), cohesive,
low to medium plasticity, medium to stiff (0.5-1.75
tsf), moist.

 6' low plasticity.

 7.7' silt (25-35%), trace very fine sand, nonplastic to
low plasticity.
 8' silt (5-15%), medium plasticity.

 10' silt (20-50%), silt content increasing with depth,
moist.

 10.8 - 12' CLAYEY SILT ML/CL, clay (30-50%),
medium (0.5-0.75 tsf), moist.
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 12 - 14' Shelby Tube Sample.

 14 - 20' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (30-40%), cohesive,
low to medium plasticity, medium to stiff (0.75-2.0
tsf), moist.

 17.4' - 19.7' dark yellowish brown (10YR 4/4), brown
(10YR 5/3) mottling, clay (20-30%), cohesive,
nonplastic, moist.

 20 - 22' Shelby Tube Sample.

 22 - 26' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (10-20%), cohesive,
low to medium plasticity, very soft to medium
(0.25-1.0 tsf), moist.
 22.8' - 23' sandy clay layer, very fine sand, wet.

 24' - 26' silt (5-15%), medium to high plasticity,
moist.

 26 - 28' SILTY CLAY to SANDY LEAN CLAY:
CL/ML, yellowish brown (10YR 5/4), very fine sand
(30-50%), increasing sand content with depth, silt
(20-40%), decreasing silt content with depth, clay
content decreasing with depth, cohesive, nonplastic
to low plasticity, decreasing plasticity with depth, wet.

 28 - 28.7' CLAYEY SILT to POORLY-GRADED
SAND: ML/CL, yellowish brown (10YR 5/4), clay
(10-20%),  fine sand (10-20%), cohesive, nonplastic,
wet.
 28.7 - 36.6' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), fine sand, silt (5-15%),
clay (5-15%), medium and coarse grained sand
(5-10%), wet.
 30' trace clay, trace medium and coarse sand.

2
3
3
5

2
3
5
5

1
3
5
8

1
1
2
2

WOR
1
2
3

1
1
2
2

1
3
7
10

4
4
3
4

CL/ML

CL/ML

CL/ML

ML/CL

SP

7
ST

8
SS

9
SS

10
SS

11
ST

12
SS

13
SS

14
SS

15
SS

16
SS

24
26

24
24

24
24

24
20

24
16

24
21

24
17

24
24

24
21.5

24
24

ST7: 24"
push at
200lbs of
pressure.

ST11: 24"
push at
350lbs of
pressure.

WOR =
Weight of
Rods

PZ-171Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l
D

ia
gr

am

B
lo

w
 C

ou
nt

s
3

Sample

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Soil/Rock Description
And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

Lo
g

M
oi

st
ur

e
C

on
te

nt
Li

qu
id

Li
m

it
Pl

as
tic

ity
In

de
x

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe

Page 2 of

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)



 28.7 - 36.6' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), fine sand, silt (5-15%),
clay (5-15%), medium and coarse grained sand
(5-10%), wet. (continued)
 32' - 33.8' sand grading from fine to very fine with
depth.

 36' - 36.6' increase in silt content with depth
(5-15%).
 36.4' clay layer (2mm thick).
 36.5' clay layer (2mm thick).
 36.6 - 38' LEAN CLAY: CL, dark gray (2.5Y 4/1) to
very dark gray (2.5Y 3/1), trace silt, trace fine sand
seams, high plasticity, stiff (1.5-1.75 tsf), moist.
 38' End of Boring.
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 0 - 0.5' FILL, TOPSOIL: ML, dark grayish brown
(10YR 4/2), trace clay, gravel, roots, and grass,
noncohesive, dry.
 0.4' angular gravel.
 0.5 - 2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/4), very dark brown (10YR 2/2) and strong
brown (7.5YR 4/6) mottling, silt (5-15%), trace fine
sand, cohesive, low plasticity, dry.
 2 - 4' Shelby Tube Sample.

 4 - 9.2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/4), increased very dark brown (10YR 2/2)
and strong brown (7.5YR 4/6) mottling, silt (5-15%),
trace fine sand, cohesive, medium plasticity, very
soft to very stiff (0.25-2.5 tsf), moist.

 6' silt (10-20%), low to medium plasticity.

 8' decreased mottling, trace brown silt seams, silt
content increasing with depth (20-50%).

 9.2 - 10' SILT: ML, brown (7.5YR 4/4), clay
(5-15%), cohesive, nonplastic, moist.

 10 - 12' Shelby Tube Sample.
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 12 - 18' SILTY CLAY CL/ML, brown (7.5YR 4/4),
cohesive, nonplastic to low plasticity, stiff to very stiff
(1.25-2.75 tsf), moist.

 13.3' soft (0.5 tsf).

 15.8' hard (4.0 tsf).

 16.6' - 16.8' increased very dark brown (10YR 2/2)
mottling.

 18 - 20' Shelby Tube Sample.

 20 - 21' SANDY LEAN CLAY: s(CL), dark gray
(10YR 4/1), with clay seams, trace yellowish brown
(10YR 5/8 mottling), cohesive, nonplastic, wet, clay
seams (medium to high plasticity).
 21 - 22' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, mostly yellowish brown (10YR 5/8) with
some dark gray (10YR 4/1), silt ( >15%), cohesive,
nonplastic.
 22 - 24' SILTY CLAY CL/ML, yellowish brown
(10YR 5/8) with dark gray (10YR 4/1) mottling, sand
(5-15%), cohesive, low plasticity.

 24 - 26' LEAN CLAY: CL, trace gravel, hard (4.5
tsf), cohesive, dry.

 26 - 26.2' SHALE: BDX (SH), clay (5-15%).
 26.2' End of Boring.
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 0 - 2' No Recovery. Gravel Pad.

 2 - 10.9' SILTY CLAY CL/ML, dark grayish brown
(10YR 4/2), trace sand and wood, cohesive, medium
plasticity, very stiff (2.5-3.5 tsf), moist.

 4' yellowish red (5YR 4/6) mottling.

 6' - 7.7' yellowish brown (10YR 5/6) with dark gray
(10YR 4/1) mottling, hard, laminated, dry.

 8.2' very dark gray (10YR 3/1), trace dark yellowish
brown (10YR 4/6) mottling, small hard nodules of
clay in the matrix, dry to moist.

 10.6' olive (5Y 5/6) with bluish gray (GLEY2 5/2)
mottling.
 10.9 - 13.8' SILT: ML, dark reddish gray (5YR 4/2),
cohesive, nonplastic, stiff (2.0 tsf), moist.
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 10.9 - 13.8' SILT: ML, dark reddish gray (5YR 4/2),
cohesive, nonplastic, stiff (2.0 tsf), moist. (continued)
 12' - 13.3' trace brown (7.5YR 4/4) mottling, trace
gravel, trace sand, increasing sand and gravel with
depth.
 12.6' wet.
 12.8' clay (0-15%).
 13.8 - 14.1' BEDROCK BDX (SH), wet.
 14.1' End of Boring.
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 0 - 2' TOPSOIL: ML, brown (10YR 4/3), trace
grass and roots, cohesive, nonplastic, dry.

 2 - 4' No Recovery.

 4 - 24.7' LEAN CLAY: CL, dark grayish brown
(10YR 4/2), dark yellowish brown (10YR 4/4)
mottling, silt (10-20%), cohesive, medium plasticity,
moist.

 8' - 9.9' increased yellowish brown (10YR 4/4)
mottling, increase in silt content with depth ( 50%).

 10' - 11.7' decrease in silt content with depth
(10-20%).
 10.6' - 11.2' dark yellowish brown (10YR 4/4) and
very dark brown (10YR 2/2) mottling (50%), dry to
moist.
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 4 - 24.7' LEAN CLAY: CL, dark grayish brown
(10YR 4/2), dark yellowish brown (10YR 4/4)
mottling, silt (10-20%), cohesive, medium plasticity,
moist. (continued)
 12' - 13.8' trace coarse sand, dry.

 14' - 15.8' increased sand content, trace gravel, dry.

 16' - 18' yellowish brown (10YR 5/4), moist.

 18' - 20' coarse sand and gravel (5-15%), moist.

 24' - 24.7' decreased moisture content with depth.

 24.7' End of Boring.
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 0 - 0.9' SILT: ML, brown (10YR 5/3), trace roots
and grass, noncohesive, nonplastic, hard (3.0->4.5
tsf), dry.
 0.9 - 5.4' LEAN CLAY: CL, brownish yellow (10YR
6/6), black (10YR 2/1) mottling, silt (5-15%), dry,
cohesive, low plasticity, very stiff (2.5-3.0 tsf).
 2' dry, increase in moisture content with depth, trace
brown (10YR 5/3) silt seams.

 4' increased brown (10YR 5/3) and black mottling
(10YR 2/1), moist.

 5.4 - 13.5' SILT: ML, light yellowish brown (10YR
6/4), trace dark gray (10YR 4/1) mottling, clay
(5-15%), moist, cohesive, nonplastic, medium to stiff
(0.5- 1.5 tsf).

 8' decreased mottling.

 10' brown (7.5YR 4/4), no mottling.

 12' increasing clay content with depth, low plasticity.
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 13.5 - 22.3' LEAN CLAY: CL, brown (7.5YR 4/4),
silt (5-15%), moist, cohesive, low to medium
plasticity, stiff to very stiff (1.5-4.0 tsf) increasing with
depth. (continued)
 14' trace black (10YR 2/1) and dark gray (10YR 4/1)
mottling, trace silt.
 16' brown (7.5YR 5/4), silt (5-15%).

 18' trace black (10YR 2/1) and dark gray (5-50%
10YR 4/1) mottling, trace silt, silt content decreasing
with depth, wet.

 20' no black (10YR 2/1) mottling, yellowish brown
(5-15% 10YR 5/8) mottling.

 22.3 - 26' SILT: ML, clay (5-15%), trace coarse
sand, decrease in clay content with depth, moist,
cohesive, nonplastic, very soft to very stiff (<0.25-3.0
tsf) decreasing with depth.

 23.9' sandy silt seam (2" thick), wet.
 24' some sandy and clayey silt seams, trace coarse
sand to fine gravel, moist to wet in sandy silt seams.

 26 - 28' LEAN CLAY: to SILT: CL, silt (40-60%),
coarse sand to fine gravel (5-15%), trace fine sand
seams, moist, cohesive, low plasticity, stiff (1.5-2.0
tsf).

 28 - 28.4' SANDY SILT: s(ML), yellowish brown
(10YR 5/4), wet, cohesive, nonplastic, stiff (1.5 tsf).
 28.4 - 31.3' LEAN CLAY: CL, yellowish brown
(10YR 5/4), coarse sand to fine gravel (5-15%), trace
fine sand seams, hard (>4.5 tsf), dry to moist.

 31.3 - 31.5' WELL-GRADED SAND WITH
GRAVEL: (SW)g, dark yellowish brown (10YR 4/6),
dry.
 31.5 - 43.8' LEAN CLAY: CL, gray (10YR 5/1), dry,
very stiff to hard (2.5->4.5 tsf), cohesive, nonplastic.
 32' trace yellowish brown (10YR 5/6) seams and
mottling, medium to high plasticity, increasing
moisture content with depth.
 34' trace mottling, moist, decreasing moisture
content with depth.

 36' dry to moist, silty clay seam (4" thick, moist).
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 31.5 - 43.8' LEAN CLAY: CL, gray (10YR 5/1), dry,
very stiff to hard (2.5->4.5 tsf), cohesive, nonplastic.
(continued)
 38' trace black (10YR 2/1) mottling.
 38.3' yellowish brown (10YR 5/6) with gray (10YR
5/1) mottling.

 42' trace fine gravel.

 43.8 - 45.7' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, brown (10YR 5/3), mostly broken rock,
moist.
 44' black (10YR 2/1) mottling, seams of wet gravel,
coarse sand to coarse gravel.

 45.7 - 50' LEAN CLAY: CL, light yellowish brown
(10YR 6/4), brownish yellow (10YR 6/6) and dark
gray (10YR 4/1) and black (10YR 2/1) mottling, trace
fine gravel, some laminations, very stiff (2.5-3.5 tsf).

 48' moist to dry.

 48.7' laminated, dry.

 50 - 50.2' SHALE: BDX (SH).
 50.2' End of Boring.
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 0 - 0.5' TOPSOIL: ML, dark grayish brown (10YR
4/2), clay (5-15%), trace grass and roots, cohesive,
nonplastic, stiff (1.5 tsf), dry.
 0.5 - 2.4' SILT: ML, dark grayish brown (10YR 4/2),
brownish yellow (10YR 6/6) and dark brown (10YR
3/3) mottling, clay (30-50%), trace roots, cohesive,
low plasticity, very stiff (3.0 tsf), dry.

 2.4 - 6.3' LEAN CLAY: CL, dark yellowish brown
(10YR 4/4), dark gray (10YR 4/1) mottling, silt
(5-15%), trace roots, cohesive, medium plasticity,
moist.

 4' increase in silt content (40-60%), dry to moist.

 6.3 - 12' SILT: ML, dark gray (10YR 4/1), cohesive,
nonplastic, moist.

 8' sand (0-40%), sand content increasing with depth,
moist to wet.

 10' increase in sand content (40-60%).
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 12 - 12.3' WELL-GRADED SAND: SW, very dark
grayish brown (10YR 3/2), fine gravel (>15%), moist.
 12.3 - 16' LEAN CLAY: CL, gray (10YR 5/1),
brownish yellow (5-15% 10YR 6/6) and trace very
dark brown (10YR 2/2) mottling, silt (5-15%), trace
sand seams, cohesive, medium plasticity, stiff to
very stiff (1.5-3.0 tsf).
 14' increase in thickness of sand seams (1"-2" thick,
moist, wet).

 16 - 28.6' LEAN CLAY: CL, dark gray (10YR 4/1),
light yellowish brown (10YR 6/4) mottling, cohesive,
low plasticity, very stiff to hard (3.5->4.5 tsf) dry.

 18' increased mottling, mostly brown (10YR 5/3),
brownish yellow (10YR 6/6), dark gray (10YR 4/1),
and olive gray (5Y 5/2) mottling.

 20' olive gray (5Y 5/2), brownish yellow (10YR 6/6)
mottling.
 20.3' dark gray (2.5Y 4/1), brownish yellow (10YR
6/6) mottling, clay becoming blocky and laminated.

 22' pale olive (5Y 6/3), dark gray (10YR 4/1)
mottling, laminated.

 24' brownish yellow (10YR 6/6) mottling.

 28' hard (4.5 tsf).

 28.6' End of Boring.
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 0 - 4' TOPSOIL: ML, dark yellowish brown (10YR
4/4), clay (5-15%), clay content increasing with
depth, trace sand and roots, cohesive, nonplastic,
dry.

 4 - 19.3' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace black (10YR 2/1) and dark gray (10YR
4/1) mottling, silt (5-15%), moist, cohesive, medium
plasticity, stiff to very stiff (1.0-3.5 tsf).

 6' dark yellowish brown (10YR 4/4), decreased
mottling.

 8' trace black (10YR 2/1) and dark gray (10YR 4/1)
mottling.

 12' yellowish brown (10YR 5/4), yellowish brown
(10YR 5/8) mottling, trace coarse sand to fine gravel,
no black mottling.

 14' trace black (10YR 2/1) mottling.
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 4 - 19.3' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace black (10YR 2/1) and dark gray (10YR
4/1) mottling, silt (5-15%), moist, cohesive, medium
plasticity, stiff to very stiff (1.0-3.5 tsf). (continued)
 16' increased gravel content.

 19.3 - 22' SILT: ML, yellowish brown (10YR 5/4),
brownish yellow (10YR 6/8) mottling, clay (5-15%),
trace sand, cohesive, nonplastic, soft (0.5 tsf), wet.
 20' increase in clay content with depth (30-50%),
trace gravel.

 22 - 29.7' LEAN CLAY: CL, yellowish brown (10YR
5/4), strong brown (7.5YR 5/6) mottling, silt (5-15%),
trace sand and gravel, stiff to hard (1.5->4.5 tsf)
increasing with depth, moist to wet.

 24' sand (5-15%), moist.
 24.5' - 25.3' black sand (0-15%).

 26' no mottling, decreasing sand and gravel content
with depth to trace, dry to moist, moisture content
increases with depth, cohesive, low to medium
plasticity, plasticity decreasing with depth.

 28' clay becoming laminated with depth.

 28.7' brownish yellow (10YR 6/6), yellowish brown
(10YR 5/4) mottling.

 29.7 - 30' WELL-GRADED SAND: SW, trace
gravel and silt (noncohesive, nonplastic, rock flour),
wet.
 30 - 30.7' SILTY GRAVEL: GM, gravel is broken
pieces of bedrock, silt is laminated, cohesive, and
nonplastic.
 30.7' End of Boring.
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 0 - 6.3' SILT: ML, brown (10YR 5/3), clay
(10-20%), noncohesive, nonplastic, stiff to hard
(1.5->4.5 tsf) decreasing with depth, dry.

 1' - 1.3' cohesive, moist.

 2' yellowish brown (10YR 5/4), clay (0-15%), brown
and gray mottling (30-50%), dry to moist.

 4' dark grayish brown (10YR 4/2), dark yellowish
brown (10YR 4/6) mottling, increasing clay content,
moist.

 6.3 - 20' LEAN CLAY: CL, dark gray (10YR 4/1),
dark brown (10YR 3/3) mottling, silt (5-15%), moist,
cohesive, medium plasticity.

 10' increased silt content.
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 6.3 - 20' LEAN CLAY: CL, dark gray (10YR 4/1),
dark brown (10YR 3/3) mottling, silt (5-15%), moist,
cohesive, medium plasticity. (continued)

 16' trace coarse sand.

 20 - 24.3' LEAN CLAY: to SILT: CL, dark gray
(10YR 4/1), dark brown (10YR 3/3) mottling, clay
(40-60%), silt (40-60%), trace coarse sand,
cohesive, medium plasticity, moist.

 21.7' - 22' sand seam (mostly sand with silt).

 23' interbedded sand (mostly fine to medium sand),
silt and clay layers, wet.

 24.3 - 26' SANDY SILT: s(ML), medium to coarse
sand, moist, cohesive, nonplastic.

 26 - 26.3' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), mostly fine sand, trace
medium sand and silt, wet.
 26.3 - 43.5' LEAN CLAY: CL, fine to coarse sand
(5-15%), trace gravel, yellowish brown (10YR 5/4),
very stiff to hard (2.5->4.5 tsf), moist.
 26.6' dark gray (10YR 4/1) mottling, silt (5-15%),
increase in silt content with depth, trace very thin
sand seams, trace black fine gravel, cohesive,
nonplastic, dry.
 28' - 28.6' wet in sand seams.
 28.6' trace sand and silt, cohesive, medium to high
plasticity, moist.

 30' trace fine gravel, no sand.
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 26.3 - 43.5' LEAN CLAY: CL, fine to coarse sand
(5-15%), trace gravel, yellowish brown (10YR 5/4),
very stiff to hard (2.5->4.5 tsf), moist. (continued)
 32' increased mottling, trace fine gravel, no sand.
 33' brown (10YR 4/3), no mottling, no gravel, trace
silt, cohesive, very stiff, dry.

 34' brown (10YR 5/3), yellowish brown (10YR 5/6)
mottling (5-15%).

 36' increase to yellowish brown (10YR 5/6) mottling
(30-50%), trace coarse sand, becoming laminated
with depth.

 38.3' silt seam (very soft, wet), trace sand.

 39.6' dark gray grading to black with depth, trace
olive yellow (2.5Y 6/6) mottling, silt (5-15%), dry to
moist.
 40' trace dark gray (10YR 4/1) and brownish yellow
(10YR 6/8) mottling, no laminations, silt (5-15%),
moist.
 40.1' black seam (<0.25" thick).

 42' silt (30-50%), moist to dry, cohesive, nonplastic
to low plasticity.
 42.2' - 42.5' mostly silt seams [brownish yellow
(10YR 6/6), dry].

 43.4' becoming laminated with depth.
 43.5' End of Boring.
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 0 - 2' SILTY CLAY CL/ML, grayish brown (10YR
5/2), gravel (5-15%), cohesive, low to medium
plasticity, dry.
 0.9' - 2' yellowish brown (10YR 5/4), trace gray
(10YR 6/1) mottling, silt (10-20%), medium to high
plasticity.
 2 - 4' Shelby Tube Sample.

 4 - 12' SILTY CLAY CL/ML, grayish brown (10YR
5/2), trace very dark brown (10YR 2/2) mottling, silt
(5-15%) and gravel, trace sand, medium plasticity,
medium to very stiff (0.75-2.75 tsf), moist.

 6' - 7.7' low to medium plasticity.

 7.2' increase in silt content (20-30%), increase in
very fine sand content (5-15%).

 9.3' sandy silt seams (sand is very fine).

 9.9' sandy silt seams (sand is very fine).
 10' - 12' medium plasticity.

 12 - 14' Shelby Tube Sample.

5
9
10
8

2
3
6
7

3
4
5
6

1
3
3
4

1
3
4
4

CL/ML

CL/ML

1
SS

2
ST

3
SS

4
SS

5
SS

6
SS

7
ST

24
15

24
23

24
15.5

24
20

24
23

24
20.5

24
21

ST2: 24"
push at
550lbs.

ST7: 24"
push.

Boring Drilled By:  Name of crew chief (first, last) and Firm

PZ-182

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

7/30/2015

Facility ID

Surface Elevation
7/29/2015

Lat

Long

°

°

428.47 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name

N
ST

556,433.70 N,   2,382,412.47 E

BaldwinRandolph

PZ-182

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

Chad Dutton
Bulldog Drilling

Date Drilling Completed

E
W

FirmSignature

County

hollow stem
auger

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

52

11

-89

40.2432

4.836 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches

W
el

l
D

ia
gr

am

B
lo

w
 C

ou
nt

s
2

Sample

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

1

2

3

4

5

6

7

8

9

10

11

12

13

Soil/Rock Description
And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

Lo
g

M
oi

st
ur

e
C

on
te

nt
Li

qu
id

Li
m

it
Pl

as
tic

ity
In

de
x

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe

Page 1 of

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)



 12 - 14' Shelby Tube Sample. (continued)

 14 - 22' SILTY CLAY CL/ML, grayish brown (10YR
5/2), trace very dark brown (10YR 2/2) mottling, silt
(10-20%), gravel (5-15%), trace sand, low to medium
plasticity, medium to very stiff (0.75-3.0 tsf), moist.

 16' color grades to grayish brown (10YR 5/2), dark
yellowish brown (10YR 4/4) mottling, medium
plasticity.
 16.3' - 17.4' very dark brown (10YR 2/2) mottling.

 18.4' trace coarse sand and subangular fine gravel.

 20' 0-10% sand.

 21.1' pocket of weak red (10R 5/4), medium sand
(1" diameter).

 22 - 24' Shelby Tube Sample.

 24 - 27' SILTY CLAY CL/ML, brown (10YR 5/3),
trace very dark brown (10YR 2/2) mottling, silt
(20-30%), gravel (5-15%), very fine to fine sand
(10-20%), cohesive, medium to high plasticity,
medium (0.5-0.75 tsf), moist to wet.
 24.5' - 25.6' yellowish brown (10YR 5/6), grayish
brown (10YR 5/2) mottling, trace subrounded gravel.
 25.4' black (10YR 2/1) gravel (shale, 1" diameter),
sand content increasing with depth.
 26' decrease in very fine sand content 5-15%,
medium plasticity, wet.
 26.6' seam of coarse sand and fine gravel.
 26.7' very stiff (3.0 tsf).
 27 - 29.1' WELL-GRADED SAND: SW, yellowish
brown (10YR 5/6), trace silt, clay, and fine gravel,
wet.
 28' - 28.1' increase in very fine sand content.
 29.1 - 30' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, yellowish brown (10YR 5/6), well-graded
sand (10-20%), subangular fine gravel (5-15%), trace
silt, wet.
 30 - 34' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) mottling, silt (20-30%),
gravel (5-15%), very fine to fine sand (10-20%),
cohesive, low to medium plasticity, stiff to very stiff
(1.25-4.0 tsf), moist to wet.
 30.8' - 31.1' layer of coarse sand and subangular
fine gravel, clay (50%).
 32' - 34' silt (10-20%), subangular gravel (5-10%),
very fine sand (5-10%), sand and gravel content
decreasing with depth, medium to low plasticity.
 32.7' - 32.9' very dark gray (2.5Y 3/1), trace silt, high
plasticity, dry.
 34' End of Boring.
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TPZ 100 SERIES BORING LOGS AND WELL DETAILS 
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 LOG OF PROBEHOLE TPZ-158 
 (Page 1 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 453.26
Casing (MP) Elevation : 456.26
X,Y Coordinates : 2387752, 556741

 Depth 
in 

 Feet 

 0

5

10

15

DESCRIPTION 

Silty Loam with roots, stiff, non-plastic, pale brown (10YR 
6/3), dry

Silty CLAY, very stiff, low plasticity, gray (10YR 5/1) with 
yellowish-brown mottling, moist

     - dark brown (10YR 3/3)

     - 25-50% mottling w/ black oxidation staining

     - high plasticity, <25% mottling

     - trace fine-medium sand, brownish yellow mottling          
       (10YR 6/8)

     - trace fine-coarse sand and fine gravel (angular to        
        sub-angular)

     - few to little sand and gravel, very stiff, 50-75%              
        mottling

     - high plasticity

 Surf. 
Elev. 

 453.26 

450

445

440

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

R
ec

ov
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y
in

ch
es

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

2 

 2.75 

 3.75 

3.5 

4.5 

2.5 

2.5 

 1.25 

 1.25 

 1.75 

 1.75 

3.5 

 2.25 

 2.75 

2.5 

U
SC

S

 CL 

 CL 

G
R

AP
H

IC Elev.: 456.26
Well: TPZ-158

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open
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 LOG OF PROBEHOLE TPZ-158 
 (Page 2 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 453.26
Casing (MP) Elevation : 456.26
X,Y Coordinates : 2387752, 556741

 Depth 
in 

 Feet 

 15

20

25

30

DESCRIPTION 

SAND, fine to coarse, well graded, brownish-yellow (10YR 
6/8), wet

Sandy CLAY (fine-coarse sand) with gravel, hard, 
non-plastic, moist

SAND, fine to coarse, well graded, yellowish-brown (10YR 
5/8), wet

Silty CLAY with trace fine to coarse sand, hard, 
brownish-yellow (10YR 6/6), moist
SHALE, weathered, gray (10YR 6/1), dry at 24.75'
     - platy/laminated, dark gray (10YR 4/1), at 24.9'
     - top of bedrock = 24.75' bls

     - high plasticity

     - trace fine to medium sand, soft, light gray (10YR 6/1)   
       with 50-75% brownish-yellow mottling

Sandy CLAY (fine to medium sand) with trace fine-coarse 
gravel (<1"), very soft

Silty CLAY with trace sand and gravel, hard, medium to 
high plasticity, very pale brown (10YR 7/3)
     - very soft, high plasticity

END BOREHOLE AT 25 FEET BLS
 

 Surf. 
Elev. 

 453.26 
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 19 

 20 

 21 

 22 

 23 

 24 

 25 

R
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60/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

1.0 

 0.75 

- - 

>4.5 

>4.5 

<0.5 

- - 

- - 

- - 

4.0 

U
SC

S

 CL 

SW 

 CL 

SW 

 CL 
SH 

G
R

AP
H

IC Elev.: 456.26
Well: TPZ-158

Filter Pack

Seal of MacroCore hole
Bentonite Chips

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-159 
 (Page 1 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Bottom Ash with some clay and silt, soft, loose, dry

FILL - Silty CLAY with some bottom ash, sand, and gravel, 
hard, low-medium plasticity, yellowish brown (10YR 5/4) 
with variable brown to gray mottling

Silty CLAY, trace fine-coarse sand, stiff, med plasticity, 
light yellowish brown (10YR 6/4), moist

     - few bottom ash, very stiff, high plasticity, moist

     - high plasticity, gray (10YR 5/1) with <10%         
        yellowish-brown mottling

 Surf. 
Elev. 

 444.69 

440

435

430

425

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

R
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y
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es

49/60 

 7/42 

 8/18 

 0/60 

60/60 

  

  

  

  

 Qp 
 TSF 

  

- - 

- - 

3.0 

- - 

2.5 

 3.25 

 1.75 

2.0 

3.0 

U
SC

S

AR 

 FL/CL 

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open
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 LOG OF PROBEHOLE TPZ-159 
 (Page 2 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY, trace fine-coarse sand, stiff, med plasticity, 
light yellowish brown (10YR 6/4), moist

     - soft to medium hardness, yellowish-brown mottling        
        with black manganese staining

     - high plasticity, brown (10YR 5/3)

     - trace fine-medium sand, very stiff, gray (10YR 6/1)       
        with 10-25% yellowish-brown mottling (10YR 5/6)

     - no sand, brown

     - trace sand, gray (10YR 6/1) with 10-25%                      
        yellowish-brown mottling

     - trace fine-coarse sand and gravel (sub-angular to        
        sub-rounded)
     - stiff, medium plasticity, pale brown (10YR 6/3) with        
        <10% gray mottling

     - few fine-coarse sand and fine gravel, very stiff,             
        yellowish brown (10YR 5/8)
     - hard, non-plastic, dry

 Surf. 
Elev. 

 444.69 

420

415

410

405

Sa
m

pl
es

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

R
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ov
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y
in
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es

16/60 

32/60 

  

  

  

  

49/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

- - 

1.5 

- - 

 1.25 

 1.25 

 2.75 

- - 

1.5 

1.0 

2.0 

2.0 

2.5 

2.0 

1.0 

0.5 

3.0 

U
SC

S

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Filter Pack

Seal of MacroCore hole
Bentonite Chips

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-159 
 (Page 3 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

SAND, fine to coarse, well graded, greenish gray (Gley1 
10Y 5/1), wet (2.4 inch seam)
Silty CLAY, trace sand, hard grading to very stiff, low 
plasticity grading to high plasticity, dark gray (Gley1 4/N), 
moist [TILL]

     - trace sand and gravel, very stiff, high plasticity, brown  
       (10YR 5/3) to pale brown (10YR 6/3)

END BOREHOLE AT 50 FEET BLS
 

 Surf. 
Elev. 

 444.69 

400

395

390

385

Sa
m

pl
es

 26 

 27 

 28 

 29 

 30 

 31 

R
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y
in

ch
es

50/60 

  

  

  

 5/60 

  

 Qp 
 TSF 

  

 2.75 

- - 

<0.5 

>4.5 

- - 

 3.25 

U
SC

S

 CL 

SW 

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Seal of MacroCore hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-160 
 (Page 1 of 2) 

Date Completed : 08/21/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.59
Casing (MP) Elevation : 431.49
X,Y Coordinates : 2380230, 558046

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Silty CLAY with grass / roots, hard, non-plastic,  pale 
brown (10YR 6/3), dry

Sandy SILT, fine sand, very soft, non-plastic, light 
brownish gray (10YR 6/2), wet

Silty CLAY, medium to high plasticity, gray with trace 
reddish-brown mottling, moist
     - 1-inch weathered zone with 75% yellowish-brown          
       (10YR 5/8) mottling @ 14.5'
SILT, gray (10YR 7/1), wet @ 14.9'

CLAY, medium hardness,brown (10YR 5/3), moist

     - gray (10YR 6/1) with reddish-brown mottling and          
        black oxidation staining

     - very stiff, low plasticity, brown (10YR 4/3), moist
     - high plasticity, grayish brown (10YR 5/2) with 10-25%   
        reddish-brown mottling'

     - gray (10YR 6/1), <10% mottling

     - 10-25% mottling, black organics

Clayey SILT, trace fine sand, very soft, medium plasticity, 
gray (10YR 6/1)

     - greenish gray (Gley1 10GY 5/1)

 Surf. 
Elev. 

 428.59 

425

420

415

410

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

R
ec

ov
er

y
in

ch
es

58/60 

  

  

  

  

58/60 

  

  

  

  

41/60 

  

  

  

  

16/60 

  

  

 Qp 
 TSF 

  

4.5 

 3.25 

3.0 

3.0 

 2.25 

1.5 

1.0 

1.0 

1.0 

1.0 

- - 

<0.5 

<0.5 

<0.5 

 1.25 

- - 

 1.25 

1.5 

U
SC

S
 CL 

ML 

 CL 

ML 

 CL 

G
R

AP
H

IC Elev.: 431.49
Well: TPZ-160

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-160 
 (Page 2 of 2) 

Date Completed : 08/21/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.59
Casing (MP) Elevation : 431.49
X,Y Coordinates : 2380230, 558046

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY with fine-coarse sand and fine gravel 
(sub-angular to sub-rounded), very stiff, greenish gray  
with reddish-brown mottling [TILL]

Sandy CLAY, stiff, dark yellowish-brown (10YR 4/4) with 
<25% greenish-gray mottling, dry

     - gray (10YR 6/1)

     - very soft, brown (10YR 5/3)
     - soft, greenish gray

     - very soft, high plasticity, yellowish-brown (10YR 5/4)

     - medium plasticity, greenish gray with 50-75%                
  yellowish-brown mottling, moist

END BOREHOLE AT 35 FEET BLS
 

 Surf. 
Elev. 

 428.59 

405

400

395

390
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 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

R
ec

ov
er

y
in
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24/60 

  

  

27/60 

  

  

  

  

27/60 

  

  

  

 Qp 
 TSF 

  

- - 

<0.5 

 1.25 

- - 

 0.75 

1.0 

1.5 

2.5 

- - 

0.5 

0.5 

1.5 

U
SC

S
 CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 431.49
Well: TPZ-160

Seal of MacroCore Hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-163 
 (Page 1 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 455.51
Casing (MP) Elevation : 458.41
X,Y Coordinates : 2385507, 555798

 Depth 
in 

 Feet 

 0

5

10

15

20

25

DESCRIPTION 

FILL - Silty clay loam with roots, loose, pale brown 
(10YR 6/3), dry (13" thick soil cover)
FILL - Fly Ash, silty, loose very dark gray (10YR 3/1)

Silty CLAY (lean to fat), trace fine sand, stiff, medium 
to high plasticity, gray (10YR 6/1) with 10-25% 
yellowish-brown mottling (10YR 6/8), moist

     <Shelby Tube Sample ST163-3 @1.5-3.5'>
     grain size analysis (Ash - very dark brown):
     51% Sand, 45.8% Silt, 3.2% Clay 

     - very soft, wet

     - very stiff

 Surf. 
Elev. 

 455.51 

450

445

440

435

430

Sa
m

pl
es

1 

2 

3 

4 

5 

Bl
ow

 C
ou

nt

1 
0 
1 

1 
0 
1 

1 
3 
5 

2 
2 
4 

R
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ov
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y
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ch
es

 9/24 

18/18 

18/18 

17/18 

18/18 

 Qp 
 TSF 

  

- - 

<0.5 

<0.5 

 2.75 

 2.25 

U
SC

S

 FL/CL 

AR 

CL/CH 

G
R

AP
H

IC Elev.: 458.41
Well: TPZ-163

Concrete

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-163 
 (Page 2 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 455.51
Casing (MP) Elevation : 458.41
X,Y Coordinates : 2385507, 555798

 Depth 
in 

 Feet 

 25

30

35

40

45

50

DESCRIPTION 

Silty CLAY with trace fine-coarse sand and fine 
gravel, stiff to very stiff, high plasticity, 
brownish-yellow (10YR 6/6), moist [TILL]

SHALE, platy/laminated with weathered clay layers; 
hard, gray (10YR 5/1) with 25-50% olive yellow 
clayey layers (2.5Y 6/6) (top of bedrock = 43.5' bls)

     - dark yellowish brown
     <Shelby Tube Sample ST163-30 @ 28-30'>
     grain size analysis:
     10.6% Sand, 51.2% Silt, 38.2% Clay

     - medium plasticity, pale brown (10YR 6/3)

     - brownish-yellow (10YR 6/6) with 10-25% light        
        gray mottling (10YR 6/1)

END BOREHOLE AT 45 FEET BLS
 

 Surf. 
Elev. 

 455.51 

425

420

415

410

405
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m
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7 

8 

9 
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2 
5 

5 
5 
7 

5 
7 
8 

R
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y
in
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24/24 

18/18 

18/18 

18/18 

 Qp 
 TSF 

  

- - 

2.5 

3.5 

>4.5 

U
SC

S

CL/CH 

 CL 

SH 

G
R

AP
H

IC Elev.: 458.41
Well: TPZ-163

Seal of HSA hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-164 
(Page 1 of 1) 

Date Completed : 08/26/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 432.50
Casing (MP) Elevation : 435.10
X,Y Coordinates : 2383909, 556829

 Depth 
 in 

 Feet 

 0

1

2

3

4

5

6

7

8

9

10

11

12

 DESCRIPTION 

FILL - Bottom Ash, coarse, black (10YR 2/1), dry

CLAY (lean), stiff, medium to high plasticity, dark gray 
(10YR 4/1), moist
     - @8.9' - light yellowish brown (10YR 6/4) with <10%  
        light gray mottling
     - @9.3' - gray (10YR 6/1) with 25-50%                  
        brownish-yellow mottling (10YR 6/6) 

     - light olive brown
     <Shelby Tube Sample ST164-12 @ 10-12'>
     grain size analysis: 
     7.2% Sand, 62.2% Silt, 30.6% Clay

     - moist
     <Shelby Tube Sample ST164-5 @ 3-5'>
     grain size analysis (Ash): 
     50% Sand, 42.9% Silt, 7.1% Clay

     - wet

END BOREHOLE AT 10.3 FEET BLS
END Split-Spoon Sampling at 12 feet BLS

 Surf. 
Elev. 

 432.50 

430

429

428

427

426

425

424

423

422

421

420

419
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m

pl
es

1 

2 

3 

Bl
ow

 C
ou

nt

3 

3 

5 

R
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ov
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y
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17/24 

18/18 

23/24 

Qp 
TSF 

  

  

  

  

U
SC

S

AR 

CL 

CL 

G
R

AP
H

IC Elev.: 435.10
Well: TPZ-164

Concrete

Seal
Bentonite Chips

Filter Pack

Seal
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-165 
 (Page 1 of 1) 

Date Completed : 08/19/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 396.10
Casing (MP) Elevation : 398.85
X,Y Coordinates : 2380478, 555940

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Fly Ash, silty, stiff, non-plastic to low plasticity, very 
dark grayish-brown (10YR 3/2), moist

FILL - Silty Clay with Fly Ash, very soft, dark gray (10YR 
4/1)

Silty CLAY (lean) with organics and roots, soft, high 
plasticity, dark gray

Silty CLAY (lean) with trace fine-coarse sand and fine 
gravel, very soft, medium to high plasticity, dark gray 
(10YR 4/1), moist [TILL]

LIMESTONE, hard, light gray, hammer refusal at 16.5', 
auger refusal at 17.4' bls (top of bedrock)

     - gray (10YR 5/1)

     - trace sand, very dark gray brown
     <Shelby Tube Sample ST165-10 @ 8-10'>
     grain size analysis:
     11.2% Sand, 59.2% Silt, 29.6% Clay

END BOREHOLE AT 17.4 FEET BLS
 

 Surf. 
Elev. 

 396.10 

395

390

385

380

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

R
ec

ov
er

y
in

ch
es

41/60 

  

  

  

  

60/60 

  

  

  

  

49/60 

  

  

  

  

18/18 

  

 Qp 
 TSF 

  

 1.75 

 0.75 

- - 

- - 

- - 

1.5 

2.0 

 2.75 

2.5 

 1.25 

2.0 

0.5 

0.5 

1.0 

0.5 

0.5 

- - 

U
SC

S

AR 

 FL/CL 

 CL 

 CL 

LS 

G
R

AP
H

IC Elev.: 398.85
Well: TPZ-165

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-166 
 (Page 1 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 422.33
Casing (MP) Elevation : 425.18
X,Y Coordinates : 2381183, 555587

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Silty CLAY, trace roots, very stiff, non-plastic, light 
brown gray (10YR 6/2), dry

Silty CLAY, very stiff, medium plasticity, gray (10YR 6/1) 
with reddish-brown mottling and manganese staining

Silty CLAY with trace fine-coarse sand and fine gravel, 
very stiff, medium plasticity, yellowish brown (10YR 5/4) 
with <10% reddish-brown mottling, moist [TILL]

     - medium plasticity, pale brown (10YR 6/3) w/ trace         
        manganese and iron oxide staining
     - very stiff, yellowish brown (10YR 5/4) with 25%         
        reddish-brown mottling

     - very stiff, low plasticity

     - gray mottling
     - 1-inch silt lense with high organics, trace roots

     - medium to stiff, high plasticity, 25-50% manganese       
        staining

     - no manganese staining

     - stiff, medium plasticity, yellowish brown (10YR 5/4)       
        with 10-25% reddish-brown mottling, moist

     - very soft, high plasticity

     - very stiff, medium plasticity

     - hard, gray (10YR 6/1) with 10-25% reddish-brown        
        mottling

 Surf. 
Elev. 

 422.33 

420

415

410

405

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

R
ec

ov
er

y
in

ch
es

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

 2.75 

 2.75 

 3.75 

1.5 

 2.75 

1.5 

 2.75 

 1.75 

2.5 

2.5 

1.5 

1.5 

 2.25 

2.0 

2.5 

1.0 

3.0 

3.0 

3.5 

 3.25 

U
SC

S

 FL/CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 425.18
Well: TPZ-166

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen
2"ID, 9.45' open
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 LOG OF PROBEHOLE TPZ-166 
 (Page 2 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 422.33
Casing (MP) Elevation : 425.18
X,Y Coordinates : 2381183, 555587

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

CONTINUE LOG USING URS BORINGS B-13-4 and  
B-13-5 FROM 08/01/2013

SHALE, calcareous, fine grained, highly weathered, very 
weak, brown-gray to gray (top of bedrock = 32.53' bls; 
elevation = 389.8 ft NAVD88)

END BOREHOLE TPZ-166 AT 22' BLS.  

END URS LOGS AT 38 FEET BLS 

 Surf. 
Elev. 

 422.33 

400

395

390

385

Sa
m

pl
es

 21 

 22 

R
ec

ov
er

y
in

ch
es

24/24 

  

 Qp 
 TSF 

  

>4.5 

>4.5 

U
SC

S

 CL 

 CL 

SH 

G
R

AP
H

IC Elev.: 425.18
Well: TPZ-166

Filter Pack

Screen
2"ID, 9.45' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-167 
 (Page 1 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Fly Ash, silty to clayey with coarse sand grain 
size, soft, medium to high plasticity, dark gray (Gley 1 
4/N), moist

     - very soft, non-plastic, wet

     - dark greenish gray (10Y 4/1)

     - silty with sand grain size, very dark greenish            
        gray (10Y 3/1)

 Surf. 
Elev. 

 438.63 

435

430

425

420

Sa
m

pl
es

1 

2 

3 

Bl
ow

 C
ou

nt

2 

2 

1 

0 

0 

1 

R
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ov
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y
in
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es

18/18 

18/18 

18/18 

 Qp 
 TSF 

  

  

  

  

U
SC

S

AR 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Concrete

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)
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 LOG OF PROBEHOLE TPZ-167 
 (Page 2 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY (lean) with sand and trace fine gravel (chert, 
angular to sub-angular), very stiff, medium to high 
plasticity, light gray (10Y 7/N) with 15-50% reddish 
brown mottling, dry [TILL]

     - dark greenish gray

     - very dark gray brown
     <Sample SS167-30 @ 29-30'>
       grain size analysis (Ash): 
       1.5% Sand, 77.6% Silt, 20.8% Clay

     <Shelby Tube Sample ST167-34 @ 32-34'>
     grain size analysis: 
     15.7% Sand, 52.6% Silt, 31.7% Clay

 Surf. 
Elev. 

 438.63 

415

410

405

400

Sa
m

pl
es

4 

5 

6 

7 

Bl
ow

 C
ou

nt

0 

0 

1 

0 

0 

0 

3 

4 

6 

R
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y
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18/18 

18/18 

20/24 

16/18 

 Qp 
 TSF 

  

  

  

  

3.5 

U
SC

S

AR 

 CL 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Filter Pack

Seal of HSA hole
Bentonite Chips

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-167 
 (Page 3 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

     - laminated, hard, non-plastic, black (3/4" thick         
        organic-rich layer)
CLAY (lean to fat) with sand, stiff to very stiff, medium 
to high plasticity, greenish gray (10YR 6/1), dry

SHALE, weathered; clay (laminated) with platy and 
micaceous layer and limestone parting, dark gray 
(Gley1 4/N), dry (top of bedrock = 48.75' bls)

     - soft, brownish-yellow (10YR 6/6), moist

     - with sand and fine gravel (angular)

END BOREHOLE (Auger Refusal) at 48.75 feet BLS
END Split-Spoon Sampling at 49.15 feet BLS

 Surf. 
Elev. 

 438.63 

395

390

385

380

Sa
m

pl
es

8 

9 

 10 
 11 

Bl
ow

 C
ou

nt

2 

2 

2 

5 

5 

 50 
 50 
 53 

R
ec
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y
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18/18 

18/18 

3/3 
5/5 

 Qp 
 TSF 

  

>4.5 

4.0 

  
  

U
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S
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 CL 

CL/CH 

SH 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Seal of HSA hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-168 
 (Page 1 of 2) 

Date Completed : 08/15/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 454.93
Casing (MP) Elevation : 457.53
X,Y Coordinates : 2383585, 554314

 Depth 
in 

 Feet 

 0

5

10

15

20

25

30

35

40

DESCRIPTION 

FILL - Fly Ash, silt size, greenish gray (10Y 5/1), moist

Silty CLAY, medium to stiff, high plasticity, light gray 
(10YR 7/1) with 10-50% reddish-brown mottling

     <Shelby Tube Sample ST168-5 @ 3-5'>
     grain size analysis:
     29.4% Sand, 50.2% Silt, 20.4% Clay

     - wet

     - silty with coarse sand grain size, greenish black       
        (10Y 2.5/1)      

 Surf. 
Elev. 

 454.93 

450

445

440

435

430

425

420

415

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

Bl
ow

 C
ou

nt

3 
2 
3 

1 
1 
1 

3 
3 
5 

2 
4 
5 

R
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ov
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y
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21/24 

18/18 

16/18 

 0/24 

 3/18 

18/18 

18/18 

 Qp 
 TSF 

  

  

  

  

  

  

2.0 

3.5 

U
SC

S

AR 

 CL 

 CL 

G
R

AP
H

IC Elev.: 457.53
Well: TPZ-168

Concrete

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-168 
 (Page 2 of 2) 

Date Completed : 08/15/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 454.93
Casing (MP) Elevation : 457.53
X,Y Coordinates : 2383585, 554314

 Depth 
in 

 Feet 

 40

45

50

55

60

65

70

75

80

DESCRIPTION 

Silty CLAY, trace sand and fine gravel (angular to           
sub-angular), stiff to very stiff, 10-25% reddish-brown 
mottling, moist [TILL]

SHALE, laminated, hard, dark gray (top of bedrock = 
69.6' bls)

     - light yellowish-brown (10YR 6/4) with <10% light       
        gray mottling
Clay, black (1/2" thick organic-rich layer)                   
surrounded by highly weathered zone with >75%             
reddish-brown mottling

     - medium to stiff, high plasticity, yellowish brown         
        (10YR 5/4)
     - with 25-50% light gray mottling

     - with sand seams, very stiff, medium plasticity, dark 
        gray (10YR 4/1)

END BOREHOLE AT 70 FEET BLS

 Surf. 
Elev. 

 454.93 

410

405

400

395

390

385

380

375

Sa
m

pl
es

8 

9 

 10 

Bl
ow

 C
ou

nt

3 
7 

 10 

3 
4 
8 

 10 
 16 
 18 

R
ec

ov
er

y
in

ch
es

18/18 

18/18 

18/18 

 Qp 
 TSF 

  

3.5 

2.0 

>4.5 

U
SC

S

 CL 

SH 

G
R

AP
H

IC Elev.: 457.53
Well: TPZ-168

Seal of HSA hole
Bentonite Chips



 
 
 
 
 
 
 
 

APPENDIX C4 
 

MW 200 SERIES BORING LOGS AND WELL DETAILS 
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-252

(Page 1 of 1)

Date Completed : 09/22/10

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.27

Top of Casing Elevation: 425.07

X,Y Coordinates : 2382784, 553904

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

DESCRIPTION

Continuous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-352 
for a description of subsurface materials.

END BOREHOLE AT 49.54 FEET BLS 

Surf.

Elev.

422.27

422

417

412

407

402

397

392

387

382

377

S
a

m
p

le
s

R
e
co

ve
ry

in
ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 425.07

Well: MW-252

Concrete

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-253

(Page 1 of 2)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.70

Top of Casing Elevation: 445.84

X,Y Coordinates : 2384430, 553298

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

SILTY CLAY, trace gravel, hard, light brown, dry

CLAY (fat) with SAND, trace gravel, dark yellow brown 
with light gray mottling, mottling decreases with depth

CLAY (lean) with SAND, trace gravel, stiff to hard, 
medium plasticity, dark yellow brown

     - hard, medium plasticity, gray (2.5Y 6/1) with 
        yellow-brown mottling (10YR 5/6), moist

     - grain size analysis @ 11 - 12 ft:
        0.7% gravel, 16.4% sand, 41.4% silt, 41.4% clay

     - soft

Surf.

Elev.

442.70

442

437

432

427

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12

13

14

R
e
co

ve
ry

in
ch

e
s

25/48

47/60

53/60

52/60

60/60

Qp

TSF

4.5+

4.5+

4.5

4.5

4.5

4.5

4.0

4.0

3.0

4.5

3.5

3.5

2.0

U
S

C
S

CL

CH

CL

G
R

A
P

H
IC Elev.: 445.84

Well: MW-253

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-253

(Page 2 of 2)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.70

Top of Casing Elevation: 445.84

X,Y Coordinates : 2384430, 553298

Depth

in

Feet

 20

25

30

35

40

DESCRIPTION

CLAY (fat), shaley, platy/laminated, soft, low plasticity, 
light yellow brown (10YR 6/4)

LIMESTONE with SHALE

      - grain size analysis @ 19 - 19.5 ft:
        0.7% gravel, 26.9% sand, 38.1% silt, 34.3% clay 

     - small fine sand seams from 25 to 27 feet

     - stiff to very stiff, light olive brown (2.5Y 5/4)
     - grain size analysis @ 29 - 30 ft:
        6.7% sand, 21.6% silt, 71.7% clay

     - Drove split-spoon 2-inches into bedrock: 34.5 to   
        34.7 feet bls

Auger refusal at 35.0 feet
END BOREHOLE AT 35.0 FEET BLS 

Surf.

Elev.

442.70

422

417

412

407

S
a

m
p

le
s

14

15

16

17

18

19

20

21

R
e
co

ve
ry

in
ch

e
s

60/60

60/60

60/60

2/2

Qp

TSF

3.5

3.0

4.5

3.5

3.0

U
S

C
S

CL

CH

LS/SH

G
R

A
P

H
IC Elev.: 445.84

Well: MW-253

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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ENVIRONMENTAL 

Incorporated 

 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE OW-256 
 (Page 1 of 2) 

Date Completed : 08/22/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 425.20
Casing (MP) Elevation : 427.70
X,Y Coordinates : 2381947, 558054

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Continuous boring to 13.5 feet below ground surface.  
Refer to boring log for adjacent well OW-156.

CLAY (lean), very stiff, high plasticity, pale brown (10YR 
6/3),moist

Silty CLAY, trace fine to coarse sand [TILL]

     - 25% reddish-brown mottling with black manganese       
        staining
     - light gray (10YR 7/1) with 10-25% mottling

 Surf. 
Elev. 

 425.20 

425

420

415

410
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2 
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6 

7 
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60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

3.0 

 2.25 

2.0 

2.0 

 1.75 

2.5 

1.0 

U
SC

S

 CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 427.70
Well: OW-256

Concrete

Seal
Bentonite Chips

Cover

Riser (Sch 40 PVC)
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 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE OW-256 
 (Page 2 of 2) 

Date Completed : 08/22/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 425.20
Casing (MP) Elevation : 427.70
X,Y Coordinates : 2381947, 558054

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

SAND (fine-medium), well graded, brownish yellow (10YR 
6/6), wet

Silty CLAY (lean) with sand (fine-medium), 
medium plasticity, brownish yellow, wet

SHALE and CLAY, semi-competent, laminated clay with  
up to 1/2-inch thick layers of hard shale, dry [note: top    
of weathered bedrock at 33.9 feet below ground surface]

SHALE with intermittent clay layers, hard, gray 

     - trace fine-coarse gravel (angular to sub-angular;          
       granite piece of 1 1/4"),  50-75% yellowish-brown          
       (10YR 6/8) mottling
     - few sand and gravel, stiff, high plasticity, gray (10YR    
        6/1) with 25-75% mottling

     - <25% mottling
     - with sand (fine-medium)

     - hard, non plastic, light brownish gray (10YR 6/2),         
        moist [Vandalia Till @ 31.5']
     - little sand (fine-coarse) and gravel (fine-coarse,           
        sub-angular to sub-rounded), low to non-plastic,          
        gray (10YR 5/1)

END Sampling at 38.5 feet BLS
END WELL BOREHOLE at 36.0 feet BLS

 Surf. 
Elev. 

 425.20 

405

400

395

390
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m
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es

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

R
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60/60 

  

  

  

  

35/60 

  

  

  

  

54/60 

  

  

  

  

 Qp 
 TSF 

  

1.0 

 1.75 

 1.75 

1.0 

1.0 

2.0 

1.0 

1.0 

  

  

  

>4.5 

  

  

3.0 

4.0 

>4.5 

>4.5 

>4.5 

U
SC

S

 CL 

SW 

 CL 

 SH/CL 

SH 

G
R

AP
H

IC Elev.: 427.70
Well: OW-256

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50'open

Bottom Cap
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 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE OW-257 
 (Page 1 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.17
Casing (MP) Elevation : 431.02
X,Y Coordinates : 2382572, 556198

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Continuous boring to 18.5 feet below ground surface.  
Refer to boring log for adjacent well OW-157.

Silty CLAY, trace sand and gravel, stiff, high plasticity, 
gray (10YR 6/1) with 25-50% reddish-brown mottling, 
moist [TILL]

 Surf. 
Elev. 

 428.17 

425

420

415

410
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 Qp 
 TSF 

  

3.0 

 2.75 

U
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G
R
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H

IC Elev.: 431.02
Well: OW-257

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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 Phase II Hydrogeologic Investigation 
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Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE OW-257 
 (Page 2 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.17
Casing (MP) Elevation : 431.02
X,Y Coordinates : 2382572, 556198

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Sandy CLAY with gravel (fine-coarse, sub-angular; granite 
piece of 1.5"), brownish yellow (10YR 6/6), wet
Silty CLAY, trace sand and gravel, soft, high plasticity, 
yellowish brown (10YR5/6) with 10-25% light gray mottling

SHALE and CLAY (fat), intermittent lamination, hard, very 
dark gray, moist [note: top of weathered bedrock at 36.3 
feet below ground surface]

     - >50% mottling

     - very soft, brownish yellow with <10% mottling

     - with trace pyrite crystals

     - medium hardness grading to stiff

     - stiff, high plasticity, gray with <10% reddish-brown 
        mottling, moist

     - very stiff, dark gray (10YR 4/1)

     - low plasticity, very dark gray (10YR 3/1)

END BOREHOLE at 39.6 feet BLS

 Surf. 
Elev. 

 428.17 

405

400

395
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60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

13/13 

 Qp 
 TSF 

  

 2.75 

2.5 

1.0 

1.5 

0.5 

1.0 

2.0 

2.0 

 3.25 

1.5 

3.5 

 2.75 

2.0 

3.5 

2.0 

2.0 

4.0 

3.0 

>4.5 

  

U
SC

S

 CL 

 CL 

 CL 

 SH/CL 

G
R

AP
H

IC Elev.: 431.02
Well: OW-257

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50'open

Bottom Cap
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Baldwin Energy Complex 
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LOG OF PROBEHOLE MW-262 
 (Page 1 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Silty Clay with gravel, roots, stiff, non-plastic, pale brown 
(10YR 6/3), dry

SILT, very soft, non-plastic, light yellowish brown (10YR 
6/4), moist [LOESS]

Sandy CLAY (lean), medium hardness, low to medium 
plasticity, yellowish brown, moist

SILT, very soft, non-plastic, brownish yellow (10YR 6/6), 
moist

     - brownish yellow (10YR 6/6), moist

     - medium stiff, high plasticity

     - clayey, soft to medium hardness, low to medium           
        plasticity

     - soft, yellowish brown (10YR 5/4)
     - non-plastic

 Surf. 
Elev. 

 430.86 

430

425

420

415

Sa
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1 

2 

3 

4 

5 

6 

7 

8 
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 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 
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R
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60/60 

  

  

  

  

42/42 

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

2.5 

>4.5 

 3.25 

2.5 

 2.25 

1.5 

 1.75 

2.0 

1.0 

1.5 

 1.25 

1.5 

1.5 

1.0 

 1.25 

 1.25 

1.5 

2.0 

2.0 

  

U
SC

S
 CL 

ML 

 CL 

ML 

G
R

AP
H

IC Elev.: 433.21
Well: MW-262

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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LOG OF PROBEHOLE MW-262 
 (Page 2 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY, very soft, low plasticity

SAND, fine to medium grained, with clay, yellowish brown 
(10YR 5/6), wet

CLAY (fat), trace fine to medium sand, high plasticity, light 
brownish gray
     <Sample ST262-35 @ 33.5 - 35.5'>
     grain size analysis: 
     13.1% Sand, 33.2% Silt, 53.7% Clay

     - medium plasticity, wet

     - high plasticity, yellowish brown (10YR 5/4)

     - moist

     - with fine sand

     - light brownish gray

     - very stiff, greenish gray (Gley1 10Y 6/1)

     - medium plasticity

 Surf. 
Elev. 

 430.86 

410

405

400

395

Sa
m

pl
es

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

R
ec

ov
er

y
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ch
es

  

  

  

  

60/60 

  

  

  

  

53/60 

  

  

  

  

24/24 

  

16/36 

  

  

56/60 

  

 Qp 
 TSF 

  

  

  

  

 0.75 

 0.75 

 0.75 

 0.75 

0.5 

 1.25 

1.0 

 0.75 

  

  

  

  

  

 2.75 

  

 2.75 

1.0 

 0.75 

U
SC

S

ML 

 CL 

SW/SC 

 CH 

G
R

AP
H

IC Elev.: 433.21
Well: MW-262

Seal
Bentonite Grout

Seal
Bentonite Chips

Riser (Sch 40 PVC)



11
-0

8-
20

13
   

C
:\C

on
su

lti
ng

 A
\P

ow
er

 P
la

nt
s\

Ba
ld

w
in

\B
al

dw
in

 2
01

3 
H

yd
ro

ge
ol

og
ic

 S
tu

dy
\F

ie
ld

 W
or

k 
Ph

as
e\

Bo
rin

g 
Lo

gs
\B

EC
26

2.
BO

R

 KELRON 
ENVIRONMENTAL 

Incorporated 

 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-262 
 (Page 3 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

SAND with Silt, fine grained, poorly graded, light brown 
(10YR 6/4), wet
Sandy SILT

Silty CLAY with fine sand, very soft, brownish yellow  
(10YR 6/6)

SAND, fine grained, poorly graded

SAND, fine to coarse grained, well graded, trace gravel
Silty CLAY with trace and and gravel, stiff, high plasticity, 
light yellowish brown (10YR 6/4), moist [TILL]

SHALE, clay partings, laminated, gray, weathered, dry 
(top of bedrock = 50.4' bls)

     - with <10% reddish-brown mottling

     - trace reddish-brown mottling

END BOREHOLE AT 51 feet BLS
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2"ID/3.5"OD; 4.50' open
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MW 300 SERIES BORING LOGS AND WELL DETAILS 
  



 0 - 5.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 5.8 - 13.5' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH.

CL/ML

CH

0-35.4'
Blind
Drilled. See
log
MW-104DR
for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-304

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

10/20/2015

Facility ID

Surface Elevation
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°

°
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"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION
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Borehole DiameterCommon Well Name

1/4 of Section
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,

Facility/Project Name

N
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554,194.03 N,   2,386,608.77 E

BaldwinRandolph

MW-304

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

John Gates
Bulldog Drilling

Date Drilling Completed

E

W

FirmSignature

County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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11

-89

17.9952

12.39 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 5.8 - 13.5' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH. (continued)

 13.5 - 15' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 15 - 23.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 23.5 - 24.5' SANDY FAT CLAY:SANDY FAT CLAY:SANDY FAT CLAY:SANDY FAT CLAY:  s(CH).

 24.5 - 27.3' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP.

 27.3 - 30' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 30 - 35.4' SHALE:SHALE:SHALE:SHALE: BDX (SH).

CH

CL

CL/ML

s(CH)

SP

CL/ML

BDX
(SH)

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 30 - 35.4' SHALE:SHALE:SHALE:SHALE: BDX (SH). (continued)

 35.4 - 41.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray, 2" of wood on
top of unit, stiff, dry.

 36.3' stiff to very hard, dry.
 36.7' trace chert gravel.

 40.2' dry.

 41.3 - 46.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
thinly to medium bedded with shale, intensely to
moderately fractured (extremely narrow apertures).
 41.6' - 42' vertical fracture.

 45.4' intensely fractured.

 46.8 - 55.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace chert
gravel, thickly bedded, highly to moderately
decomposed, intensely fractured.

 50.4' moderately fractured.
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(SH)
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(LS/SH)

BDX
(SH)

1
CORE

2
CORE

3
CORE

4
CORE

60
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63
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65

Core 3,
RQD=75%

Core 4,
RQD=95%

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 46.8 - 55.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace chert
gravel, thickly bedded, highly to moderately
decomposed, intensely fractured. (continued)

 54.4' intensely fractured.

 55.6 - 60.2' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), shaley,
thickly bedded, fossiliferous, unfractured to slightly
fractured.

 60.2 - 81.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
medium bedded, mostly fossiliferous limestone,
highly decomposed dark gray shale beds, intensely
to moderately fractured.

 70.3' thickly bedded with dark gray shale.

BDX
(SH)

BDX
(LS)

BDX
(LS/SH)

5
CORE

6
CORE

7
CORE

8
CORE

60
57
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64
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66
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63

Core 5,
RQD=95%

Bedrock
corehole
reamed 6"
in diameter
to 59' for
well
installation.
Core 6,
RQD=73%

Core 7,
RQD=64%

Core 8,
RQD=88%

MW-304Boring Number
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 60.2 - 81.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
medium bedded, mostly fossiliferous limestone,
highly decomposed dark gray shale beds, intensely
to moderately fractured. (continued)

 75' diagonal fracture (narrow aperture).
 75.3' intensely fractured.

 80.3' moderately fractured.

 81.6 - 91.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, intensely fractured.

 85.4' moderately to highly decomposed, intensely
to moderately fractured.

 90.5' extremely narrow to very narrow apertures.

BDX
(LS/SH)

BDX
(SH)

9
CORE

10
CORE

11
CORE

12
CORE

60
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60
72
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65

60
61.5

Core 9,
RQD=50%

Core 10,
RQD=43%

Core 11,
RQD=57%

Core 12,
RQD=50%

MW-304Boring Number
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 91.9 - 115.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), thinly to medium bedded with shale,
slightly to moderately decomposed shale, intensely
to moderately fractured (extremely narrow to narrow
apertures). (continued)

 95.3' tight to very narrow apertures.

 100.4' thickly bedded, moderately fractured.

 105.3' medium bedded, slightly fractured (very
narrow apertures).

 110.3' moderately fractured.

BDX
(LS/SH)

13
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CORE

16
CORE

60
62
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65
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72

Core 13,
RQD=48%

Core 14,
RQD=65%

Core 15,
RQD=98%

Core 16,
RQD=91%

MW-304Boring Number
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 91.9 - 115.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), thinly to medium bedded with shale,
slightly to moderately decomposed shale, intensely
to moderately fractured (extremely narrow to narrow
apertures). (continued)

 115.3 - 135.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS),
fossiliferous, thinly to medium bedded, slightly
fractured (narrow apertures).

 120.4' trace cherty limestone, slightly to moderately
fractured (extremely narrow to very narrow
apertures).

 125.3' slightly fractured (very narrow to narrow
apertures).

 130.4' very narrow apertures.

BDX
(LS/SH)

BDX
(LS)

17
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CORE
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CORE

20
CORE
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60.5

60
59
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Core 17,
RQD=100%

Core 18,
RQD=97%

Core 19,
RQD=98%

Core 20,
RQD=98%

MW-304Boring Number
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 115.3 - 135.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS),
fossiliferous, thinly to medium bedded, slightly
fractured (narrow apertures). (continued)

 135.4' End of Boring.

BDX
(LS)

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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Augered to 53.2 feet. No samples taken.
See MW-124; BTB-39 for sample
descriptions from 0-53.5 feet

Description MC
(%)

GROUNDWATER
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Page 1 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet

450

445

440
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430

425

Piezometer Installed: No

(continued)

LOG OF BORING  MW-306
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.
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4/10

62/108

Augered to 53.2 feet. No samples taken.
See MW-124; BTB-39 for sample
descriptions from 0-53.5 feet (continued)

Gray Clayey SHALE

Light Gray LIMESTONE

Description MC
(%)

GROUNDWATER
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Remarks

Page 2 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet
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Piezometer Installed: No

(continued)

LOG OF BORING  MW-306  (Cont.)
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.

(in./in.) USCS
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CL

60/60

37/60

60/60

60/60

59/60

Light Gray LIMESTONE (continued)

Gray Shaley CLAY

Light Gray LIMESTONE

Olive Clayey SHALE

-Dark Gray, Calcareous below 70.3 Feet

Light Gray LIMESTONE

Dark Gray Clayey SHALE

TD - 88.0 Feet

Description MC
(%)

GROUNDWATER

60
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Remarks

Page 3 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet

390

385

380

375

370

365

Piezometer Installed: No

LOG OF BORING  MW-306  (Cont.)
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.

(in./in.) USCS
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CL

CH

CL

47/60

60/60

60/60

50/60

60/60

60/60

Dark Brown Silty CLAY
-2" Silt Seam at 0.2 Feet
-Gray-Brown below 0.5 Feet

Gray-Brown CLAY, with Silt, Sand

Brown Silty CLAY

-Gray-Brown from 19.5 to 20.0 Feet
-Dark Gray-Brown with Sand, Trace Gravel
below 20.0 Feet
-1" Sand Seam at 21.3 Feet

-2" Gravel Seam at 26.7 Feet

Hit water at 17.0
feet.

Description MC
(%)

GROUNDWATER
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Depth
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Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 451.0 Feet
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Piezometer Installed: No

(continued)

First Observed During Drilling - 17.0 Feet

LOG OF BORING  MW-124
Date Drilled: 09/19/91
Drilling Contractor: Burlington Environmental
Drilling Method: Hollow Stem Auger
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.

(in./in.) USCS
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CL

CH

60/60

60/60

60/60

Dark Gray-Brown Silty CLAY, with Sand,
Trace Gravel

Dark Gray-Brown CLAY, with Silt, Sand

Dark Gray-Brown Weathered SHALE
-Gray-Brown below 39.0 Feet

TD - 45.0 Feet

Description MC
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Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 451.0 Feet
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Piezometer Installed: No

First Observed During Drilling - 17.0 Feet

LOG OF BORING  MW-124  (Cont.)
Date Drilled: 09/19/91
Drilling Contractor: Burlington Environmental
Drilling Method: Hollow Stem Auger
Logged By: Burlington Environmental
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-350

(Page 1 of 2)

Date Completed : 09/07/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 394.11

Top of Casing Elevation: 396.80

X,Y Coordinates : 2379410, 554568

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

CLAY, very stiff to hard, brown, grayish-brown (10YR 
5/2) mottled yellowish brown (10YR 5/8), dry

CLAY, brown to olive brown, moist

CLAY, soft, high plasticity, dark yellow brown, moist; 
1-2'' sand seams at 17' and 19'

     - grain size analysis @ 5 - 6 ft:
         2.3% sand, 42.4% silt, 55.3% clay

     - grain size analysis @ 11 - 12 ft: 
         8.4% sand, 39.3% silt, 52.3% clay

     - grain size analysis @ 18 - 20 ft:
         1.8% sand, 21.9% silt, 76.3% clay

     - very stiff to hard, high plasticity
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Well: MW-350

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-350

(Page 2 of 2)

Date Completed : 09/07/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 394.11

Top of Casing Elevation: 396.80

X,Y Coordinates : 2379410, 554568

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

LIMESTONE and SHALE, interbedded, banded, solid, 
very soft, light to dark gray; slightly weathered

LIMESTONE, banded, medium bedded, solid, hard, 
medium gray; unweathered

LIMESTONE and SHALE, interbedded; limestone is 
banded, medium bedded, hard, medium gray; shale is 
very soft to medium soft, dark gray

SHALE, banded, medium bedded, solid, soft to medium 
soft, dark gray

LIMESTONE, banded, massive, solid, hard to very 
hard, light to medium gray

     - Auger refusal at 26.4 feet bgs

Borehole diameter from 26.4 to 46.7 feet bgs = 3 7/8''

RQD for 26.4 - 36.4' = 72% (Fair)
Recovery = 116/120''

RQD for 36.4 - 46.4' = 96% (Excellent)
Recovery = 118/120''

END BOREHOLE AT 46.7 FEET BLS 
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H
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Well: MW-350

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 1 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

SILTY CLAY, very stiff to hard, yellow brown (10YR 
5/6), dry

CLAY, trace sand and fine gravel, very stiff, high 
plasticity, few black organic material

SAND, poorly graded, loose, wet (4-inch thick)

SANDY CLAY, trace fine gravel, yellow brown to olive 
brown (2.5Y 5/3)

     - medium hard

     - soft

     - medium hard
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Well: MW-352

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 2 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

SAND with few gravel, yellow brown

CLAY, some sand and fine gravel, hard to very hard, 
high plasticity, dark yellow brown (10YR 4/6)

CLAY, lean to fat

CLAY, medium hard, low plasticity, olive brown (2.5Y 
5/4)

     - grain size analysis @ 26.5 - 27.5 ft:
        33.7% sand, 27.1% silt, 39.2% clay

    - grain size analysis @ 32 - 33 ft: 
         13.2% sand, 43.9% silt, 42.8% clay

     - medium hard, high plasticity, gray brown to light    
       olive brown (2.5Y 5/2-5/3)

     - trace silt, dark yellow brown (10YR 4/4)
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Well: MW-352

Grout
Bentonite Slurry

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 3 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 50

55

60

65

70

75

DESCRIPTION

LIMESTONE, weathered, thinly laminated, medium 
hard to hard, gray

SHALE, clayey, gray

LIMESTONE, occasional shale partings

SHALE, soft, dark gray

LIMESTONE, medium hard to hard, light gray

     - Auger refusal at 53.7 feet bgs

     - laminated, fossiliferous, medium gray

Borehole diameter from 53.7 to 73.8 feet bgs = 3 7/8''

RQD for 53.8 - 73.8' = 57% (Fair)
Recovery = 173/240''

END BOREHOLE AT 73.8 FEET BLS 
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Well: MW-352

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-355

(Page 1 of 2)

Date Completed : 09/14/2010

Hole Diameter : 8 1/2''OD / 4 1/4'' ID; 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.82

Top of Casing Elevation: 393.69

X,Y Coordinates : 2378145, 555980

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

Continuous boring to 20 feet below ground surface.
Refer to boring log for adjacent well MW-155 for 
description of subsurface materials to 20 feet.

CLAYEY SAND, poorly graded, dark yellow brown, wet

CLAY, lean, very stiff, gray with yellow-brown mottling

LIMESTONE, lightly weathered, fine grained, slightly 
fossiliferous, medium soft, light gray banded with light 
red staining along horizontal fractures; three small 
shale lenses within 31 inch interval

     - Auger refusal at 22.1 feet bgs

     - coarse grained, medium soft to hard
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Well: MW-355

Concrete

Grout

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-355

(Page 2 of 2)

Date Completed : 09/14/2010

Hole Diameter : 8 1/2''OD / 4 1/4'' ID; 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.82

Top of Casing Elevation: 393.69

X,Y Coordinates : 2378145, 555980

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

     - fine grained, slightly fossiliferous, light gray 

Borehole diameter from 22.1 to 32.6 feet bls = 3 7/8''

RQD for 22.1 - 32.6' = 57% (Fair)

END BOREHOLE AT 32.6 FEET BLS

Surf.

Elev.
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Well: MW-355

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap



 0 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10 - 17.7' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.

CL/ML

(CL)s

0-37.3'
Blind
Drilled. See
logs
OW-156
and
OW-256 for
soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-356

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

10/1/2015

Facility ID

Surface Elevation

9/28/2015

Lat

Long

°

°

425.18 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

558,050.37 N,   2,381,958.49 E

BaldwinRandolph

MW-356

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

John Gates
Bulldog Drilling

Date Drilling Completed

E

W

FirmSignature

County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

52

11

-89

56.2662

10.4808 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches
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 10 - 17.7' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.
(continued)

 17.7 - 27.3' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 27.3 - 28.6' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP.

 28.6 - 33.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

(CL)s

CL/ML

SP

CL/ML

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 28.6 - 33.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 33.9 - 35.7' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL.

 35.7 - 37.3' SHALE:SHALE:SHALE:SHALE: BDX (SH).

 37.3 - 53.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered shale
and clay, brown to dark gray, soft, slightly fractured.

 39.6' light to dark gray to tan.

 42.3' - 43.2' limestone.

 43.2' light to dark gray/tan, very weak.

 45' - 50' dark gray, intensely fractured.

 50' - 53.1' thin beds of limestone, limestone is more
competent, slightly fractured, wet.

CL/ML

CL

BDX
(SH)

BDX
(SH)

1
CORE

2
CORE

3
CORE

4
CORE

28
24.5

60
57

60
41

36
36

Core 1,
RQD=92%

Core 2,
RQD = 58%

Low
recovery,
possible
washout.
Core 3,
RQD = 18%

Core 4,
RQD=92%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

8

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 3 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 37.3 - 53.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered shale
and clay, brown to dark gray, soft, slightly fractured.
(continued)

 53.1' - 53.8' intensely fractured.

 53.8 - 55.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white, thickly
bedded, moderately fractured (moderately wide to
very narrow apertures).

 55.4 - 57.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, trace
limestone beds, moderately fractured.

 56.8' soft, highly weathered bed, decomposed.
 57.1' soft, highly weathered bed.
 57.2 - 60' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), trace shale
beds, moderately fractured (moderately wide to
very wide apertures).

 59.4' - 59.7' vertical fractures with pyrite
mineralization.
 60 - 65.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
fractured.

 61' -62' dark gray.

 62' - 62.4' soft, clayey.

 65' dark gray, narrow to moderately wide apertures.
 65.3' - 65.8' fossiliferous.

 65.8 - 68.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly to moderately fractured.

 68.8 - 70' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, fossiliferous,
moderately fractured (moderately wide to narrow
apertures).

 70 - 75' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray to dark gray, fossiliferous, medium bedded,
moderately fractured (narrow apertures).

BDX
(SH)

BDX
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BDX
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BDX
(LS)
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Core 5,
RQD=58%

Core 6,
RQD=84%

Core 7
RQD=75%

Core 8,
RQD=67%

Bedrock
corehole
reamed 6"
in diameter
to 69' for
well
installation.
Core 9,
RQD=87%
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 70 - 75' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray to dark gray, fossiliferous, medium bedded,
moderately fractured (narrow apertures).
(continued)

 75 - 75.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, soft,
moderately fractured (narrow to moderately narrow
apertures).
 75.9 - 76.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, narrow to moderately narrow
apertures.
 76.2 - 101.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
fossiliferous, thickly bedded, narrow to moderately
narrow apertures.

 80' light gray to gray, unfractured.
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BDX
(LS/SH)

BDX
(LS)

10
CORE

11
CORE
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CORE
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RQD=95%
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RQD=100%
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Core 13,
RQD=100%
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 76.2 - 101.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
fossiliferous, thickly bedded, narrow to moderately
narrow apertures. (continued)

 99.7' slightly weathered, decomposed.
 100' gray, no fossils.

 101.8 - 106.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
thickly bedded, slightly fractured.

 106.2' weathered, decomposed.
 106.5 - 108.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray
to green, highly decomposed, intensely fractured.

 108.4 - 109.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark
reddish-brown, highly decomposed.

 109.8 - 111.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
highly disintegrated (healed dissolution cracks with
green highly decomposed infilling).
 109.9' - 110.7' angular gravel-sized fragments.
 110.7' moderately decomposed, very intensely
fractured.
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(LS)

BDX
(SH)

BDX
(LS)

BDX
(SH)
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BDX
(SH)
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RQD=49%
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 111.1 - 114' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately to highly decomposed, moderately
fractured. (continued)

 114 - 116.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
moderately fractured.

 116.3 - 116.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), intensely fractured.
 116.7 - 119.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly
decomposed, intensely fractured.

 119.7 - 120.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), gray, slightly decomposed, intensely
fractured.

 120.9 - 122.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 122.2 - 126.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
moderately fractured.

 123.3' - 123.4' fossiliferous.

 124.1' - 124.1' fossiliferous.

 124.7' - 124.8' fossiliferous.

 126.1 - 127.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
slightly decomposed.
 126.7' - 127' limestone, gray.
 127' moderately decomposed.

 127.6 - 129.2' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), slightly
decomposed.

 129.2 - 130' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, intensely
fractured.

 130 - 130.4' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), fossiliferous, moderately fractured.
 130.4 - 131' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
fossiliferous, moderately fractured.
 131 - 134' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.

BDX
(SH)

BDX
(LS)

BDX
(LS/SH)

BDX
(SH)

BDX
(LS/SH)

BDX
(SH)

BDX
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Core 22,
RQD=94%
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 131 - 134' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured. (continued)

 134 - 135' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray, thickly
bedded, moderately fractured.

 135' End of Boring.

BDX
(LS/SH)

BDX
(LS)

The casing
dropped 3"
during
drilling.
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 0 - 5.6' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

(FILL)
CL/ML

CL/ML

0-33' Blind
Drilled. See
logs
TPZ-166
and B-13-4
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-366

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

12/4/2015

Facility ID

Surface Elevation

12/3/2015

Lat

Long

°

°

422.54 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

555,581.80 N,   2,381,171.15 E

BaldwinRandolph

MW-366

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed
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4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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-89

31.8876

20.4414 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204
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W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

1

2

3

4

5

6

7

8

9

10

11

12

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 1 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)

brucker
Signature



 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

CL/ML

MW-366Boring Number
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 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 33 - 35.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL, gray,
residual soil, hard (>4.5 tsf).

 35.6 - 39.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, moderately fractured.

 38.4' limestone layer (approximately 2.5").

 39.3 - 42.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
intensely fractured.

 42.3 - 42.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.
 42.9 - 43.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 43.7 - 49.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 49.8 - 54.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured.
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 49.8 - 54.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured. (continued)

 52.8' - 53.1 shale bed.
 53.1' fossiliferous.

 54.3' End of Boring.

BDX
(LS/SH)

Bedrock
corehole
reamed 6"
in diameter
to 54' for
well
installation.
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 0 - 0.2' SILT:SILT:SILT:SILT: ML.
 0.2 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10 - 12' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL/ML.

ML

CL/ML

CL/ML

CL/ML

0-43' Blind
Drilled. See
log PZ-169
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-369

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/18/2015

Facility ID

Surface Elevation

11/17/2015

Lat

Long

°

°

420.49 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

557,329.71 N,   2,381,765.41 E

BaldwinRandolph

MW-369

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Mark Baetje
Bulldog Drilling

Date Drilling Completed
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 12 - 14' Shelby Tube Sample.

 14 - 20' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 20 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 22 - 24' Shelby Tube Sample.

 24 - 28' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.

 28 - 30' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 30 - 32' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL.

CL

CL/ML

(CL)s

CL/ML

CL
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 32 - 38' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 38 - 40' No Recovery.

 40 - 42' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 42 - 45' No Recovery.

 45 - 45.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark brown (10YR
3/3), 30-50% pale brown (10YR 6/4) and brown
(10YR 4/3) mottling, trace subrounded fine gravel,
cohesive, low plasticity, moist.
 45.3 - 48.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark grayish
brown, highly decomposed.

 47' trace clay layers (< 1" thick), highly
decomposed, very weak.

 48.7 - 50.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
fossiliferous, intensely fractured (extremely narrow
to narrow apertures), microcrystalline, slightly to
moderately decomposed.

 50.8 - 53.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, very weak.
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(SH)

BDX
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(SH)
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1
CORE
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30

Core 1,
RQD=17%
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 50.8 - 53.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, very weak.
(continued)

 53.4 - 59.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
moderately fractured (very narrow to narrow
apertures), fossiliferous, microcrystalline, slightly
decomposed, very strong, pitted, trace
mineralization.

 58.4' mud in fracture.

 59.3 - 64.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
dark gray, medium bedded shale, intensely
fractured (extremely narrow to narrow apertures),
fossiliferous, microcrystalline, decomposed, very
weak to weak, weathered, highly weathered shale
cementing segments together.

 64.9 - 68.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
slightly fractured (tight to narrow apertures),
fossiliferous, microcrystalline, slightly decomposed,
slightly disintegrated, pitted.

 68.8 - 70.7' Overdrilled for Well Installation.

 70.7' End of Boring.

BDX
(SH)

BDX
(LS)

BDX
(LS/SH)

BDX
(LS)

2
CORE

3
CORE

4
CORE

60
46

60
64

60
62

Core 2,
RQD=83%

Core 3,
RQD=63%

Core 4,
RQD=79%

Bedrock
corehole
reamed 6"
in diameter
to 70.7' for
well
installation.

MW-369Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 4 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 0 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 8 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL/ML.

 10 - 12' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

CL/ML

CL/ML

CL/ML

CL

0-28' Blind
Drilled. See
log PZ-170
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-370

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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 12 - 14' Shelby Tube Sample.

 14 - 24' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 24 - 26' Shelby Tube Sample.

 26 - 28' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 28 - 28.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, yellowish brown
(10YR 5/4), trace angular limestone gravel, soft,
medium plasticity, moist.
 28.4 - 28.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, very weak.
 28.9 - 38.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to moderately narrow apertures), medium to
thickly bedded, microcrystalline, moderately
decomposed, very strong.

23
50/4"

CL/ML

CL/ML

CL

BDX
(SH)

BDX
(LS/SH)

1
SS
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CORE

10
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60
18.5

Core 1,
RQD=51%
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 28.9 - 38.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to moderately narrow apertures), medium to
thickly bedded, microcrystalline, moderately
decomposed, very strong. (continued)

 33.9' - 38.1' gray, greenish gray in fractures, trace
fossils, moderately to highly decomposed, slightly to
moderately disintegrated, clay in shoe with a hard,
reddish brown inclusion.

 36' - 37.9' vertical fracture.

 38.1 - 44' SHALE:SHALE:SHALE:SHALE: BDX (SH), bluish gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, weak.

 40.6' - 40.8 shaley limestone layer, light gray to
gray, microcrystalline, moderately decomposed,
very strong.
 41.1' - 43.2 gray, moderately to highly
decomposed.

 44 - 45.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to narrow apertures), thin to medium
bedded, microcrystalline, slightly decomposed, clay
cement in apertures, very strong.
 45' shale layer, bluish gray, moderately fractured
(extremely narrow to narrow apertures), highly
decomposed, weak.
 45.7 - 52.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), bluish gray,
moderately fractured (tight to narrow), highly
decomposed, weak.

BDX
(LS/SH)

BDX
(SH)

BDX
(LS/SH)

BDX
(SH)
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CORE
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CORE
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Core 3,
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Core 4,
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Core 5,
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Core 6,
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Core 7,
RQD=65%

Core 8,
RQD=78%

Core 9,
RQD=0%
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 52' clay cement.
 52.2 - 61.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (very narrow to
narrow), thin to medium bedded, microcrystalline,
slightly decomposed, cemented clay in apertures,
very strong.
 52.7' - 53' clayey sand in aperture.
 53' - 53.1 shale bed, bluish gray, fossiliferous,
moderately fractured (very narrow to narrow), highly
decomposed, weak.
 53.1' white to bluish gray, gray in the fractures
(extremely narrow to moderately narrow apertures),
thinly to medium bedded, slightly to moderately
disintegrated.
 55.7' moderately disintegrated.

 58.1' highly decomposed.

 61.7 - 65.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS).

 65.3 - 66' Overdrilled for Well Installation.

 66' End of Boring.

BDX
(LS/SH)

BDX
(LS)

10
CORE

11
CORE

12
CORE

13
CORE

24
36

24
30

30
27

36
53

Core 10,
RQD=0%

Core 11,
RQD=18%

Core 12,
RQD=39%

Core 13,
RQD=89%

Bedrock
corehole
reamed 6"
in diameter
to 66' for
well
installation.
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 0 - 2' No Recovery. Gravel Pad.

 2 - 10.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10.9 - 13.4' SILT:SILT:SILT:SILT: ML.

CL/ML

ML

0-13.4'
Blind
Drilled. See
log PZ-173
for soil
description
detail.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-373

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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 10.9 - 13.4' SILT:SILT:SILT:SILT: ML. (continued)

 13.4 - 14.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
extremely fractured, thickly bedded.

 14.7 - 15.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace
limestone, highly decomposed.

 15.5 - 16.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, intensely fractured.

 16.6 - 17.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.
 17.3 - 18.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded.

 18.8 - 20.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.

 20.2 - 20.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, tight diagonal fracture.
 20.8 - 21.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.
 21.5 - 24.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, extremely narrow to narrow
apertures.

 24.9 - 29.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.
 25.1' - 25.4' limestone, fossiliferous.
 25.4' gray, fossiliferous, thickly bedded, hard.

 29.1 - 48.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded.

 30' - 35.1' moderately fractured, extremely narrow
apertures.
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 29.1 - 48.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded. (continued)

 35.1' - 40' slightly fractured, narrow apertures.

 40' - 45.1' moderately fractured, extremely narrow
to narrow apertures.

 41.3' - 41.6' vuggy.

 45.1' - 48.3' moderately fractured.

 48.3 - 57' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thin limestone
beds.

 49.9' moderately decomposed.
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well
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 48.3 - 57' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thin limestone
beds. (continued)

 54.7' - 55' fossiliferous.

 57 - 58.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), intensely
fractured, decomposed green infilling.

 58.3 - 60' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, greenish gray to
reddish brown.
 58.7' reddish brown.

 60 - 65.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), intensely fractured,
thickly bedded, decomposed.

 62.8' gray.

 65.2 - 66.5' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, thinly bedded.

 66.5 - 68.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray.

 68.8 - 70.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured, decomposed (greenish gray).

 70.7 - 80.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, thickly
bedded.
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(SH)

BDX
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 70.7 - 80.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, thickly
bedded. (continued)

 76.1' dark to light gray, intensely fractured, highly
decomposed.

 77.5' dark gray, moderately fractured.

 78.7' highly fractured, decomposed.

 80.1 - 83.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.

 83.3 - 85.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.

 85.4 - 88.4' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
thickly bedded, fossiliferous.

 88.4 - 88.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.
 88.8 - 94' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded.
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 88.8 - 94' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded. (continued)

 94 - 95.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 95.1' End of Boring.
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BDX
(LS/SH)
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 0 - 2' TOPSOIL:TOPSOIL:TOPSOIL:TOPSOIL:  ML.

 2 - 4' No Recovery.

 4 - 23.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

0-23.6'
Blind
Drilled. See
log PZ-174
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-374

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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 4 - 23.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 23.6 - 24.1' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown, 3" of
shale at bottom of sample.
 24.1 - 27.5' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, moderately fractured (very narrow
to moderately narrow apertures).

 27.5 - 37.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
decomposed, thickly bedded.

 29.7' moderately fractured.

50/5"

CL

CL/ML

BDX
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BDX
(LS/SH)

1
SS
1

CORE

2
CORE

3
CORE
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Core 3,
RQD=67%
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 27.5 - 37.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
decomposed, thickly bedded. (continued)

 35.4' - 36.2' fossiliferous.

 36.2' increase in shale content.

 37.2 - 40.3' SHALE:SHALE:SHALE:SHALE: to LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (SH),
gray, limestone content decreasing with depth,
thickly bedded, moderately fractured.

 39.6' dark gray, no limestone.

 40.3 - 42.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 41.9' very narrow diagonal fracture.
 42.3' End of Boring.
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(LS)
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CORE
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CORE
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CORE
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Core 4,
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Bedrock
corehole
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in diameter
to 42' for
well
installation.
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 0 - 0.9' SILT:SILT:SILT:SILT: ML.

 0.9 - 5.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 5.4 - 13.5' SILT:SILT:SILT:SILT: ML.

 13.5 - 22.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

ML

CL

0- 44.8'
Blind
Drilled. See
log PZ-175
for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-375

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/6/2015
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State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
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 13.5 - 22.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 22.3 - 26' SILT:SILT:SILT:SILT: ML.

 26 - 28' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SILT:SILT:SILT:SILT: CL.

 28 - 28.4' SANDY SILT:SANDY SILT:SANDY SILT:SANDY SILT:  s(ML).
 28.4 - 31.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 31.3 - 31.5' WELL-GRADED SAND WITHWELL-GRADED SAND WITHWELL-GRADED SAND WITHWELL-GRADED SAND WITH
GRAVEL:GRAVEL:GRAVEL:GRAVEL:  (SW)g.
 31.5 - 43.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

CL

ML

CL

s(ML)

CL

(SW)g

CL

MW-375Boring Number
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 31.5 - 43.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 43.8 - 44.8' SANDY LEAN CLAY WITHSANDY LEAN CLAY WITHSANDY LEAN CLAY WITHSANDY LEAN CLAY WITH
GRAVEL:GRAVEL:GRAVEL:GRAVEL:  s(CL)g.

 44.8 - 45.3' WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:  GW, gray,
mostly limestone cobbles.
 45.3 - 49.3' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 4/6).

 49.3 - 50.1' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark gray (10YR
4/1).
 50.1 - 51.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.

 51.3 - 62.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray, thickly bedded, fossiliferous, moderately
fractured.

 59.9' very narrow to narrow apertures.

 62.8 - 84.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (extremely narrow
to moderately narrow apertures).

 64.9' very narrow apertures.
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 62.8 - 84.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (extremely narrow
to moderately narrow apertures). (continued)

 69.5' slightly to moderately fractured (very narrow
to moderately narrow apertures).

 74.9' extremely narrow apertures.

 80.2' unfractured, cherty.

 84.7' End of Boring.
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to 70' for
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 0 - 4' TOPSOIL:TOPSOIL:TOPSOIL:TOPSOIL:  ML.

 4 - 19.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

0-28.5'
Blind
Drilled. See
log PZ-177
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-377

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed
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Natural Resource Technology Tel:  (414) 837-3607
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 4 - 19.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 19.3 - 22' SILT:SILT:SILT:SILT: ML.

 22 - 28.5' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 28.5 - 30.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow
(10YR 6/6), gray (10YR 5/4) mottling, hard (4.5 tsf).

 30.8 - 34.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
to highly decomposed.

 31.7' grayish brown mottling, thickly bedded.
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Core 1,
RQD=92%
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 34.9 - 35.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
moderately decomposed, reddish gray mottling,
moderately fractured.
 35.3 - 46.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
to highly decomposed.

 39.7' - 40.4' gray and brown mottling, highly
decomposed, blocky structure.
 40.4' - 43.1' highly decomposed, moderately
fractured.

 46.4 - 51.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured (narrow apertures).

 49.5 - 49.9' vertical fracture.

 51.1 - 55.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thickly
bedded.

 55.5 - 58.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.
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RQD=61%
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 55.5 - 58.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured. (continued)

 58.2' End of Boring.

BDX
(LS/SH)

Bedrock
corehole
reamed 6"
in diameter
to 58' for
well
installation.
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 0 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 12' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

CL/ML

CL/ML

0-34' Blind
Drilled. See
log PZ-182
log for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-382

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/24/2015

Facility ID
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Lat

Long

°

°
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Date Drilling Started

SOIL BORING LOG INFORMATION
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Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 12 - 14' Shelby Tube Sample.

 14 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 22 - 24' Shelby Tube Sample.

 24 - 27' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 27 - 29.1' WELL-GRADED SAND:WELL-GRADED SAND:WELL-GRADED SAND:WELL-GRADED SAND:  SW.

 29.1 - 30' SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g.

 30 - 34' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

CL/ML

CL/ML

SW

s(CL)g

CL/ML

MW-382Boring Number
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 30 - 34' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 34 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark gray (10YR
4/1), dark yellowish brown 10YR 4/6 mottling, highly
decomposed shale at bottom of spoon, hard (>4.5
tsf).

 36 - 38.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 38.3 - 40' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thinly
laminated, intensely fractured (extremely narrow
apertures).

 40 - 44.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 44.5 - 45.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thinly
bedded.

 45.4 - 58.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 50.1' - 51.2' reddish brown and dark gray mottling.

 51.2' - 52.1' limestone, intensely fractured.
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 45.4 - 58.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed. (continued)
 52.1' gray.

 55.9' gray to dark gray, intensely fractured, few
medium limestone beds.

 58.4 - 62' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
moderately fractured.

 59.5' - 59.9' vertical fracture.

 60' shale (2" layer).
 60.4' - 61.4' shaley, intensely fractured.

 62 - 67.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, hard, slightly
fractured.

 67.1 - 70.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured,  (very narrow
apertures).

 70.6' End of Boring.
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corehole
reamed 6"
in diameter
to 69' for
well
installation.
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 0 - 16' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  black (10YR 2/1) and
dark yellowish brown (10YR 4/4), mostly sand-sized
ash, 30-50% cinders, >15% silt-sized ash, very soft
(0 tsf).

 8' mostly black (10YR 2/1).
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Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-383

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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12/7/2015
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Local Grid Location
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Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

556,586.04 N,   2,385,208.26 E

BaldwinRandolph

MW-383

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed

E

W

FirmSignature

County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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-89

41.6862

29.8296 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 0 - 16' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  black (10YR 2/1) and
dark yellowish brown (10YR 4/4), mostly sand-sized
ash, 30-50% cinders, >15% silt-sized ash, very soft
(0 tsf). (continued)

 14' clay (2" thick layer).

 16 - 18' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray (5Y 5/1), stiff (1.75
tsf).

 18 - 40' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 6/1),
yellowish brown (10YR 5/6) mottling, stiff to very
stiff (1.0-3.0 tsf), low plasticity.

 24' gray (10YR 5/1), dark yellowish brown (10YR
4/6) mottling.

 26' dark gray (10YR 5/6) mottling.

 31' trace oxidation staining.

2
3
4
1

1
2
1
2

WOH
WOH

2
2

WOH
2
2
2

WOH
2
2
2

1
1
3
3

1
1
2
3

2
4
4
6

4
4
2
7

(FILL)

CL

CL/ML

7
SS

8
SS

9
SS

10
SS

11
SS

13
SS

14
SS

15
SS

16
SS

24

24

24
10

24
14

24

24
13

24
12

24
23

24
27

WOH=weight
of hammer

Blind drill
22-24' bgs
during
casing
install.
Permanent
6" PVC
casing was
installed to
22.5' bgs.

MW-383Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

5

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 2 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 18 - 40' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 6/1),
yellowish brown (10YR 5/6) mottling, stiff to very
stiff (1.0-3.0 tsf), low plasticity. (continued)
 32' light brownish gray (10YR 6/2), yellowish brown
(10YR 5/6) mottling, very stiff (3.0 tsf).

 34' gray (10YR 5/1), dark yellowish brown (10YR
4/6) mottling, very stiff (2.0 tsf).

 36' very soft to stiff (0-1.75 tsf).

 38' strong brown (7.5YR 4/6), gray (10Y R5/1)
mottling, trace sand, very stiff (3.5 tsf).

 40 - 41' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s, gray
(10YR 5/1), dark yellowish brown (10YR 4/6)
mottling, moderately stiff (0.75 tsf).

 41 - 42' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  SM, yellowish brown
(10YR 5/6), mostly medium sand, trace coarse
sand, soft.

 42 - 44' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
>15% sand, moderately stiff (0.75 tsf), nonplastic.

 44 - 50' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, yellowish brown (10YR
5/6), trace black oxidation staining, very stiff to hard
(3.25-4.5+ tsf), plastic.

 48' brown (10YR 5/3), hard (4.25-4.5+), low
plasticity.

 50 - 53.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), light olive gray (5Y
6/2), hard, highly decomposed, dry.
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 50 - 53.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), light olive gray (5Y
6/2), hard, highly decomposed, dry. (continued)

 53.1 - 55.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 55.1 - 58.6' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), slightly
fractured.

 58.6 - 59.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), thinly bedded with
limestone, moderately fractured.

 59.5 - 70.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
decomposed.
 60' intensely to moderately fractured.

 63' moderately fractured.

 70.1 - 73' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), unfractured.
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 70.1 - 73' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), unfractured.
(continued)

 73' End of Boring.

BDX
(LS)

Bedrock
corehole
reamed 6"
in diameter
to 73' for
well
installation.
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 0 - 2.5' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very soft to moderately
stiff (0-0.75 tsf).

 2.5 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, strong brown
(7.5YR 4/6), trace gravel, very soft to very stiff
(0-3.5 tsf).

 4 - 18' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  yellowish red (5YR 4/6)
to reddish black (10R 2.5/1), sand-sized ash and
cinders, very soft to stiff (0-1.5 tsf).
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Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-384

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

12/16/2015

Facility ID

Surface Elevation

12/7/2015

Lat

Long

°

°

456.70 Feet (NAVD88)
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Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

555,446.11 N,   2,384,518.72 E

BaldwinRandolph

MW-384

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Chad Dutton
Bulldog Drilling

Date Drilling Completed
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Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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38.5158 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches
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 4 - 18' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  yellowish red (5YR 4/6)
to reddish black (10R 2.5/1), sand-sized ash and
cinders, very soft to stiff (0-1.5 tsf). (continued)

 14' wet.

 18 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (5Y 6/1),
organic odor, stiff to very stiff (1.25-3.75 tsf), wet.

 22 - 24' SILT:SILT:SILT:SILT: ML, very dark gray (10YR 3/1),
dark yellowish brown (10YR 3/6) mottling, hard
(4.25-4.5 tsf).

 24 - 42.4' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 5/8), oxidation staining,
very soft to hard (<0.25-4.5+ tsf).

 26' yellowish brown (10YR 5/4), trace yellowish
brown (10YR 5/8) and very dark gray (10YR 3/1)
mottling, 15-30% silt, 5-15% fine sand, trace fine
gravel, stiff to very stiff (1.25-2.5 tsf), low to medium
plasticity, moist.

 28' color grades to gray (10YR 5/1), 30-50% silt,
soft to stiff (0.5-1.25 tsf).

 30' yellowish brown (10YR 5/8) mottling (15-30%),
trace very dark gray (10YR 3/1) mottling, no gravel,
very soft to very stiff (<0.25-2.5 tsf), medium
plasticity.
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 24 - 42.4' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 5/8), oxidation staining,
very soft to hard (<0.25-4.5+ tsf). (continued)
 32' trace yellowish brown (10YR 5/8) and very dark
gray (10YR 3/1) mottling, 15-30% silt, stiff to very
stiff (1.75-3.5 tsf).

 34' yellowish brown (10YR 5/8) mottling (15-30%),
trace very dark gray (10YR 3/1) mottling, stiff to
very stiff (1.5-2.5), dry to moist.

 35.3' yellowish brown (10YR 5/8), trace gray (10YR
5/1) and very dark gray (10YR 3/1) mottling.
 36' gray (10YR 5/1) mottling (15-30%), silt content
increasing with depth, moderately stiff to stiff
(0.75-1.25 tsf), low plasticity, moist.

 38' grayish brown (10YR 5/2), trace gray (10YR
5/1), trace strong brown (7.5YR 4/6) mottling,
30-50% silt, soft to very stiff (0.5-3.75 tsf).
 38.7' - 40' very dark gray (10YR 3/1) mottling
(5-15%), 5-15% fine gravel.

 40' sand (5-15%), trace gravel, very stiff to hard
(3.5-4.5+ tsf).
 40.3' wet.
 40.8' very stiff to hard (3.5-4.5+ tsf), moist.

 41.8' fine sand seam (1/4" thick).
 42' - 42.4' fine gravel, 30-50% clay, trace sand,
wet.
 42.4 - 44.3' CLAYEY SILTCLAYEY SILTCLAYEY SILTCLAYEY SILT  ML/CL, gray (10YR
5/1) to grayish brown (10YR 5/2), 30-50% clay,
5-15% fine sand, trace subrounded gravel, very stiff
to hard (3.5-4.5+), nonplastic to low plasticity, moist.
 43.5' - 44.3' very dark grayish brown (10YR 3/2),
brownish yellow trace (10YR 6/6) mottling, trace
coal.
 44.3 - 56' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow trace
(10YR 6/6), trace light brownish gray (10YR 6/2)
mottling, 15-30% silt, 5-15% gravel, trace
gravel-sized oxidation-stained nodules, very stiff
(2.5-3.0 tsf), low to medium plasticity, moist to dry.
 46' decreasing silt content, trace gravel, clay
becoming laminated with depth, very stiff (2.25-3.0
tsf).

 48' silt (5-15%), trace shale gravel, very stiff (3.0
tsf), medium plasticity, dry.

 49.2' gravel (2" diameter).

 50' very dark grayish brown (10YR 3/2) to dark
grayish brown (10YR 4/2), trace silt, very stiff (3.5
tsf), medium to high plasticity, highly weathered
shale (residual soil).
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 44.3 - 56' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow trace
(10YR 6/6), trace light brownish gray (10YR 6/2)
mottling, 15-30% silt, 5-15% gravel, trace
gravel-sized oxidation-stained nodules, very stiff
(2.5-3.0 tsf), low to medium plasticity, moist to dry.
(continued)
 52' - 54' clay is fractured, light brownish gray (10YR
6/2) to light yellowish brown (10YR 6/4) in fractures.
 54' trace very dark brown (10YR 2/2) laminations,
hard (>4.5 tsf).

 56 - 58.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), very dark gray
(10YR 3/1), highly weathered, fissile, totally healed
fractures, very weak, highly decomposed [light
brownish gray (10YR 6/2) in fractures], very
intensely fractured (closed to narrow apertures).
 57' light yellowish brown (10YR 6/4) to very dark
gray (10YR 3/1) layers, thinly bedded, highly
decomposed to residual soil.
 58.2 - 60.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light
greenish gray (GLEY 1 7/10Y), microcrystalline,
trace fossils, moderately strong to strong, medium
bedded, slightly to moderately decomposed,
moderately fractured.

 60.8 - 64' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
weak, thin to medium bedded, moderately
decomposed, slightly to moderately disintegrated.

 64 - 82.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, thinly bedded, highly to
moderately decomposed, slightly to moderately
disintegrated, intensely fractured (very narrow to
moderately narrow apertures).

 67.9' - 68.8' shale clasts within decomposed shale
matrix.

 68.8' - 69.2' light yellowish brown (10YR 6/4), trace
dark yellowish brown (10YR 3/6) layers.
 69.2' - 74' intensely fractured (extremely narrow to
narrow aperture).
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 64 - 82.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, thinly bedded, highly to
moderately decomposed, slightly to moderately
disintegrated, intensely fractured (very narrow to
moderately narrow apertures). (continued)

 74' - 79' intensely to very intensely fractured.

 79' - 82.6' intensely fractured.

 82.6 - 83.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light greenish gray (GLEY 1 7/10Y), fossiliferous,
intensely fractured (extremely narrow to narrow
apertures), slightly decomposed.

 83.9 - 85.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures).

 85.6 - 88.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light greenish gray (GLEY 1 7/10Y), shaley,
fossiliferous, intensely fractured (extremely narrow
to narrow apertures), slightly decomposed.
 86.4' - 87' SHALE layer, greenish gray (GLEY 1
5/10Y), very weak, medium bedded.

 88.7 - 94.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures).
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 88.7 - 94.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures). (continued)
 92.5' - 93.2' light greenish gray (GLEY 1 7/10Y),
shaley, fossiliferous, intensely fractured, slightly
decomposed.
 94.1' End of Boring.
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 0.3 - 19.7' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brown (10YR
5/3) to yellowish brown (10YR 5/4) inside, 10-30%
silt, cohesive, stiff to hard (1.0-4.5 tsf), medium
plasticity, moist. (continued)
 13' mostly brown (10YR 4/3), dark gray (10YR 4/1)
mottling.
 14' some dark gray (10YR 4/1) mottling, trace
yellowish brown (10YR 5/6) oxidation staining, trace
very dark grayish brown (10YR 3/2) mottling, moist.

 16' moist.

 16.5' dark gray (10YR 4/1) with dark yellowish
brown (10YR 4/6) mottling, cohesive, medium to
high plasticity.

 18' dark gray (10YR 4/1), dark yellowish brown
(10YR 4/6) mottling, softer than above, moist to
wet.

 19.7 - 31.9' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2) to very dark brown (10YR 2/2),
silt-sized ash, trace sand-sized ash, cohesive, very
soft (0 tsf), non-plastic, wet.
 20' very dark grayish brown (10YR 3/2), trace sand
seams, wet.

 22' trace fine-grained sand seams.

 25.7' medium-grained sand seam (2" thick).

 31.9 - 38' SILT:SILT:SILT:SILT: to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  ML, olive gray
(5Y 5/2), cohesive, very soft to soft (0.25-0.5 tsf),
low to medium plasticity, moist to wet.
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 31.9 - 38' SILT:SILT:SILT:SILT: to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  ML, olive gray
(5Y 5/2), cohesive, very soft to soft (0.25-0.5 tsf),
low to medium plasticity, moist to wet. (continued)

 38 - 59' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, olive gray (5Y 5/2), dark
yellowish brown (10YR 4/6) mottling, moist to dry.

 42' medium plasticity, moist.

 48' gray (10YR 6/1), dark yellowish brown
(10YR4/6), stiff (1.5 tsf), plastic.

 51' trace sand, very stiff (2.5 tsf).

 54' increase in sand content, stiff (1.75 tsf).

 56' trace root structures, oxidation staining.
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 38 - 59' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, olive gray (5Y 5/2), dark
yellowish brown (10YR 4/6) mottling, moist to dry.
(continued)

 59 - 60' POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:
SP-SC, fine-grained, trace coarse-grained sand,
and trace gravel, very stiff (2.25 tsf).
 60 - 61' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to POORLY-GRADEDPOORLY-GRADEDPOORLY-GRADEDPOORLY-GRADED
SAND:SAND:SAND:SAND: CL/ML, yellowish brown (10YR 5/6), gray
(10YR 5/1) mottling.
 61 - 62' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL, very dark
gray (10YR 3/1), weathered, hard (>4.5 tsf), dry.

 62 - 63.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to SHALE:SHALE:SHALE:SHALE: CL/ML, grayish
brown (10YR 5/2), dark yellowish brown (10YR 4/6)
mottling, weathered.

 63.8 - 65' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered.

 65 - 65.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH).

 65.9 - 76.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray,
decomposed, intensely to moderately fractured.

 71.2' - 72.5 vertical fracture (tight aperture).

 76.3 - 76.9' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS).

 76.9 - 78.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.
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 76.9 - 78.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured. (continued)

 78.9 - 81.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
slightly fractured.

 81.1 - 82.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 82.2 - 82.9' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), moderately
fractured.
 82.9 - 83.5' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.
 83.5 - 87.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray.

 87.4 - 93' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, intensely to moderately fractured.

 93' End of Boring.
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 2.6 - 24.5' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark yellowish
brown (10YR 4/4), trace gray (10YR 5/1) mottling,
20-40% silt, cohesive, very stiff (2.0-4.0 tsf), high
plasticity, moist. (continued)
 13.2' dark gray (10YR 4/1), trace sand, stiff to hard
(1.5-4.5+ tsf), high plasticity, dry.

 14' dark gray (10YR 4/1), dark yellowish brown
(10YR 4/6), high plasticity, dry to moist.

 16' dark yellowish brown (10YR 4/6), decrease to
30% dark gray (10YR 4/1), soft to very stiff (1.0-4.0
tsf), dry, increasing moisture content with depth.

 18' brownish yellow (10YR 6/8) mottling, silt
content increases with depth to 30-50%, trace fine
gravel, very soft to very stiff (0.0 to 3.0 tsf), moist to
wet.

 20' yellowish brown (10YR 5/6), 30% dark gray
(10YR 4/1) mottling, 20-40% silt, trace sand, trace
fine gravel, soft to stiff (0.5-1.5 tsf), moist.

 22' trace yellowish red (5YR 4/6), 5-15% sand, stiff
(1.5 tsf).

 24.5 - 26' FILL, FILL, FILL, FILL, SILT:SILT:SILT:SILT: ML, very dark grayish
brown (10YR 3/2), low to medium plasticity, wet.

 26 - 28.2' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark yellowish
brown (10YR 4/6), 30-50% silt, cohesive,
moderately stiff (0.75 tsf), medium to low plasticity,
wet.

 28.2 - 44.3' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2), mostly silt-sized ash, 15-30%
sand-sized ash, sand-sized ash seams,
noncohesive, nonplastic.

 30' wet.
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 28.2 - 44.3' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2), mostly silt-sized ash, 15-30%
sand-sized ash, sand-sized ash seams,
noncohesive, nonplastic. (continued)

 34' trace dark gray (10YR 4/1) mottling of silt-sized
ash, trace black (10YR 2/1) mottling of sand-sized
ash, trace dark yellowish brown (10YR 4/6) mottling
of clay-sized ash, very soft (0 tsf), wet.

 38' mostly fine to medium sand-sized ash, 15-30%
silt-sized ash, wet.
 38.5' very dark grayish brown (10YR 3/2), black
(10YR 2/1) mottling, mostly silt-sized ash,
sand-sized ash seams, cohesive, nonplastic, wet.

 40' dark gray (10YR 4/1) and black (10YR 2/1)
mottling, wet.

 44.3 - 46' SILT:SILT:SILT:SILT: ML, grades from very dark gray
(10YR 3/1) to dark gray (10YR 4/1) with depth,
15-30% clay, cohesive, low plasticity, moist to wet.

 46 - 60' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 4/5), 20-40% silt,
cohesive, stiff (1.75 tsf), medium plasticity, moist.

 48' dry to moist.

 50' oxidation-stained nodules (15-30%), trace
sand.
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 46 - 60' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 4/5), 20-40% silt,
cohesive, stiff (1.75 tsf), medium plasticity, moist.
(continued)
 52' trace oxidation staining, very stiff (>4.5 tsf).

 56' laminated weathered shale, dry.

 60 - 60.3' GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:  g(CH), black.
 60.3 - 63.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1),
dark yellowish brown (10YR 4/6) mottling, hard
(>4.5 tsf).

 63' gravel (>15%).

 63.5 - 64.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered.

 64.8 - 65.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.
 65.2 - 71' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly to
moderately fractured, highly decomposed, some
material washed-out.

 71 - 76' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), vertical fracture,
intensely fractured.
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 71 - 76' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), vertical fracture,
intensely fractured. (continued)
 72.3' vertical fracture.

 76 - 77.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 77.2 - 81.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 78.2' - 78.9 vertical fracture.

 79.6' - 79.8' vertical fracture.

 80.3' - 80.5' vertical fracture.

 81.3 - 82.2' SHALE:SHALE:SHALE:SHALE: to LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (SH),
slightly fractured.

 82.2 - 86.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly to
moderately fractured.

 86.3 - 89' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
slightly fractured.

 89' End of Boring.
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 0 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR
5/3), trace roots, stiff to very stiff (2.5-4 tsf), low
plasticity, dry.

 3' trace fine sand.

 4 - 10.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 4/4), stiff to hard (1.5-4.5 tsf), medium
plasticity, moist.

 6' dark yellowish brown (10YR 3/4), trace oxidation
staining.

 10.8 - 12' CLAYEY SILTCLAYEY SILTCLAYEY SILTCLAYEY SILT  ML/CL, dark yellowish
brown (10YR 4/4), nonplastic.
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 12 - 24' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 3/4), stiff to very stiff (1.5-2.75 tsf).
 12.5' - 12.6' black staining.

 13' increased silt content, moist.

 14' dark yellowish brown (10YR 4/6).

 15' trace oxidation staining, medium plasticity,
moist.

 18' low plasticity.

 19' medium plasticity.

 20' dark yellowish brown (10YR 4/4), grayish brown
(10YR 5/2) mottling.

 24 - 27.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray (10YR 5/1), stiff
to very stiff (1.5-2.5 tsf), high plasticity.

 26' trace black oxidation staining.

 27.4 - 28.5' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  SM,
mostly fine sand, wet.

 28.5 - 32.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, very soft to very hard
(0-4.5+ tsf).

 30' dark yellowish brown (10YR 3/4),
oxidation-stained nodules (1" layer).

 31' brown (10YR 4/3).
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 32.5 - 34' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP,
yellowish brown (10YR 5/4), mostly medium sand,
sand grain size decreasing with depth, silt and clay
content increasing with depth.

 34 - 34.5' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  SM, yellowish brown
(10YR 5/4), mostly fine sand.
 34.5 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 4/3),
very stiff to hard (2.5-4.5 tsf), low plasticity.

 36 - 40.6' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
cherty, intensely fractured (fractures partly healed
with shale).

 40.6 - 43.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.

 43.9 - 45.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 45.3 - 48.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
moderately fractured (fractures partly healed with
shale).

 48.8 - 53.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.
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 48.8 - 53.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured. (continued)

 53.9 - 55' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured, slightly decomposed.

 55 - 56.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 56.3 - 60.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured to unfractured.

 60.1 - 61.3' Overdrilled for Well Installation.

 61.3' End of Boring.
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 0 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 3/4), 30-50% silt, organic material at
surface, very soft to very stiff (0.0-4.0 tsf), moist.

 4 - 18' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
30-50% silt, very soft to very stiff (0.0-4.0 tsf),
moist.

 6' yellowish brown (7.5YR 5/6), 30-50% fine sand.

 8' yellowish brown (10YR 5/4).

 10' brown (10YR 4/3), yellow (10YR 7/8) mottling.
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 4 - 18' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
30-50% silt, very soft to very stiff (0.0-4.0 tsf),
moist. (continued)

 13.3' brown (10YR 5/3), trace sand.

 14' grayish brown (10YR 5/2), increasing coarse
sand content.

 16' brownish yellow (10YR 6/8) mottling, very dark
brown (10YR 2/2) stringers.

 17 - 18' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
yellowish brown (10YR 5/8).

 18 - 20' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, 30-50% silt,  very
soft to very stiff (0.0-4.0 tsf), slow dilatancy, wet.

 20 - 23.5' SILT WITH SAND:SILT WITH SAND:SILT WITH SAND:SILT WITH SAND:  (ML)s, yellowish
brown (10YR 5/6), fine sand, rapid dilatancy, very
soft (0.0 tsf), wet.

 22' yellowish brown (10YR 5/4), with clay.

 23.5 - 26.5' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
grayish brown (10YR 5/2), fine sand, very stiff
(2.5-3.0 tsf), wet.
 24' gray (10YR 5/1), no fine sand.

 26.5 - 27' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, decomposed.

 27 - 30' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (narrow to
moderately narrow apertures).

 30 - 45' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
highly decomposed, intensely fractured.
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 30 - 45' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
highly decomposed, intensely fractured. (continued)

 34.9' moderately fractured.

 37' - 43.5' fossiliferous.

 40.1' slightly fractured.

 40.9' fossiliferous.

 45 - 45.2' Overdrilled for Well Installation.
 45.2' End of Boring.
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4
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RQD = 93%

Core 4,
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100%

Bedrock
corehole
reamed 6"
in diameter
to 45.2' for
well
installation.
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 0 - 16' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (7.5YR 4/4),
stiff to very hard (1-4.5+ tsf), low plasticity.

 4.5' moist.

 7' trace root structures.

 8' black (10YR 2/1) oxidation mottling.

 10' decreasing mottling, increasing silt content.
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State

12/1/2015
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W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

1

2

3

4

5

6

7

8

9

10

11

12

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 1 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)

brucker
Signature



 0 - 16' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (7.5YR 4/4),
stiff to very hard (1-4.5+ tsf), low plasticity.
(continued)
 12' dark yellowish brown (10YR 4/4), wet.

 14' brown (10YR 5/3), dark yellowish brown
(10YR4/6) mottling.

 16 - 23' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH, grayish brown (10YR
5/2), yellowish brown (10YR 5/6) mottling, trace
sand, stiff to very stiff (1.75-3.0 tsf), medium
plasticity.

 18' black (10YR 2/1) oxidation nodules.

 23 - 28.3' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
yellowish brown (10YR 5/4), grayish brown (10YR
5/2) mottling, trace fine gravel, stiff to hard (1.5-4.5
tsf), medium plasticity.

 27' low plasticity.

 28.3 - 28.8' POORLY-GRADED SAND WITHPOORLY-GRADED SAND WITHPOORLY-GRADED SAND WITHPOORLY-GRADED SAND WITH
CLAY:CLAY:CLAY:CLAY: SP-SC, yellowish brown (10YR 5/6).
 28.8 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, oxidation nodules, and fine
gravel, very stiff to hard (2.5-4.5 tsf), wet.

2
3
2
3

2
3
3
5

1
3
5
6

1
3
4
4

2
3
4
5

1
3
3
4

1
2
4
4

1
3
5
10

1
3
8
11

1
3
5
10

CL/ML

CH

(CL/ML)S

SP-SC

CL/ML

7
SS

8
SS

9
SS

10
SS

11
SS

12
SS

13
SS

14
SS

15
SS

16
SS

24
21

24
20

24
24

24
24

24
24

24
27

24
27

24
26

24

24

MW-389Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 2 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 28.8 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, oxidation nodules, and fine
gravel, very stiff to hard (2.5-4.5 tsf), wet.
(continued)

 34' increasing gravel content.

 36 - 37.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 37.3 - 37.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), decomposed,
moderately fractured.
 37.7 - 39.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), shale at
fractures, moderately fractured.

 39.3 - 46.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, decomposed, moderately fractured.

 40.4' - 41' intensely fractured.

 45.2' slightly fractured.

 46.8 - 50.5' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 50.5 - 52.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous.
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 52.1 - 55.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 55.7' End of Boring.

BDX
(LS)

Bedrock
corehole
reamed 6"
in diameter
to 55' for
well
installation.
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APPENDIX D 
 

GROUNDWATER QUALITY DATA  



Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005
Upgradient Wells (Unlithified Materials) 
MW104D (N) 11/16/2010 15 1226 7 785 0.07 <0.007 15.7 245 0.469 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.02 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104D 3/23/2011 16.7 1176 7 406 801 0.07 <0.007 143 58 63 <1 17 241 0.422 <0.005 0.0311 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.04 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104D 6/7/2011 16.8 1213 6.9 404 776 <0.05 <0.007 134 58 58 <1 19 250 0.379 <0.005 0.033 <0.005 0.019 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.013 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 9/13/2011 16 1164 6.7 418 768 0.07 <0.007 134 49 58 2.2 18 225 0.37 <0.005 0.042 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.024 <0.005 0.42 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 12/8/2011 13.7 1127 6.8 410 739 0.06 <0.007 137 52 51 1.5 18 222 0.4 <0.005 0.038 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.025 <0.005 0.28 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 3/8/2012 11.3 1094 7.6 416 724 0.55 <0.008 145 58 56 1.3 24 214 0.31 <0.005 0.035 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 0.21 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 9/16/2013 15.5 1130 6.9 676 4.82 0.93
MW104DR 11/20/2013 13.6 1250 6.8 630 16 194 0.02 0.07 0.29
MW104DR 2/18/2014 12.2 991 6.8 652 18 175 <0.02 <0.02 0.04
MW104DR 6/11/2014 14.3 1060 7 676 18 186 <0.02 0.028 0.123
MW104DR 3/25/2015 14.4 775 7.1 630 <0.05 0.955 21 179 <0.02 0.54 <0.02 0.177 0.092
MW104DR 6/24/2015 14.8 1030 7 718 <0.05 0.673 23 187 <0.02 0.77 <0.02 0.206 0.13
MW104DR 9/25/2015 15.4 1090 7.1 634 <0.05 0.847 24 178 <0.02 0.74 <0.02 0.224 0.15
MW104DR 11/10/2015 15.2 997 6.8 644 <0.05 0.924 25 195 <0.02 0.33 <0.02 0.234 0.172
MW104S (N) 11/16/2010 11.8 1550 6.6 943 <0.05 <0.007 33.7 148 0.629 0.032 0.15 <0.005 0.16 <0.002 <0.005 <0.005 <0.005 18 <0.005 6.8 <0.002 <0.005 <0.005 0.009 <0.005 <0.01 <0.002
MW104S 3/23/2011 15.9 1142 6.5 446 742 <0.05 <0.007 106 42 104 <1 56 169 0.401 0.0082 0.0899 <0.005 0.146 <0.002 <0.005 <0.005 <0.005 1.85 <0.005 3.0 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104S 6/7/2011 21.8 1290 6.5 550 824 0.07 <0.008 121 46 105 1.8 58.7 114 0.561 0.012 0.24 <0.005 0.22 <0.002 <0.005 <0.005 <0.005 14 <0.005 4.0 <0.002 <0.005 <0.005 0.009 <0.005 <0.01 <0.002
MW104SR 9/13/2011 19.9 1286 6.4 654 909 0.37 <0.007 157 65 92 <1 32 164 0.54 0.0058 0.059 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.08 <0.005 1.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 12/8/2011 12.3 1405 6.9 616 965 0.14 <0.007 167 70 84 <1 31 237 0.523 <0.005 0.076 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.19 <0.005 1.1 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 3/8/2012 10.1 1521 6.9 700 886 0.09 <0.008 168 77 85 <1 34 140 0.549 <0.005 0.097 <0.004 0.06 <0.002 <0.005 <0.005 <0.005 0.61 <0.005 1.9 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 9/16/2013 17 1310 6.7 724 3.18 4.97
MW104SR 11/20/2013 15.1 1320 6.7 770 19 134 0.04 1.44 2.2
MW104SR 2/18/2014 12.8 809 6.7 792 18 138 0.05 <0.02 0.59
MW104SR 6/11/2014 14.9 1260 6.5 792 16 68 0.147 0.806 1.7
MW104SR 3/25/2015 10.9 1000 6.8 770 <0.05 0.058 14 100 0.086 0.48 0.207 2.66 2.1
MW104SR 6/24/2015 15.4 1390 6.6 880 <0.05 <0.05 23 47 0.178 7.12 3.74 3.46 3.1
MW104SR 9/25/2015 18.7 1330 6.7 744 <0.05 <0.05 19 23 0.237 3.62 3.35 2.54 2.52
MW104SR 11/10/2015 17 1150 6.3 732 0.06 0.321 19 57 0.149 0.98 1.19 2.78 3.09
TPZ158 9/17/2013 16.4 720 7.1 394 6.93 0.12
TPZ158 11/20/2013 14.9 984 7.3 976 81 39 <0.02 1.43 0.35
TPZ158 2/18/2014 10.2 584 6.7 380 65 44 <0.02 <0.02 <0.005
TPZ158 6/12/2014 14.8 645 6.1 408 62 37 0.03 0.085 <0.005
Downgradient Wells (Unlithified Materials)
MW150 (N) 11/15/2010 13.5 1467 7.3 1133 <0.05 <0.007 65.4 507 0.826 0.005 0.02 <0.005 0.31 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 3/23/2011 15.3 1681 7.3 378 1205 0.06 <0.008 132 95 131 <1 65 555 0.841 0.006 0.0161 <0.005 0.473 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 6/7/2011 16.7 1910 7.1 370 1396 0.06 <0.008 138 105 134 <1 57.7 696 0.791 <0.005 0.017 <0.005 0.4 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 9/13/2011 14.4 1620 7.2 376 1162 0.05 <0.007 135 82 123 1.0 66 513 0.86 <0.005 0.017 <0.004 0.36 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 12/7/2011 13.1 1744 7.1 390 1278 <0.05 <0.007 136 92 126 <1 77 585 0.865 0.0053 0.019 <0.004 0.47 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 0.01 <0.002
MW150 3/7/2012 16.1 1704 7.3 388 1334 <0.05 <0.007 128 108 134 <1 69 584 0.798 <0.005 0.015 <0.004 0.56 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 9/16/2013 14.8 1350 7.5 1090 20.1 0.32
MW150 11/20/2013 13.3 1530 7.1 1090 51 502 0.65 0.07 0.03
MW150 2/19/2014 12.7 1330 7 1200 51 521 0.8 <0.02 <0.005
MW150 6/11/2014 13 1680 7.3 1300 49 552 0.98 <0.02 0.006
MW150 3/25/2015 13.7 1290 7.4 1270 <0.05 0.134 47 550 1.19 14.5 <0.02 0.215 0.024
MW150 6/24/2015 13.5 1650 7.2 1340 <0.05 <0.05 50 565 1.25 0.81 0.035 0.016 0.003
MW150 9/25/2015 14 1710 7.2 1210 <0.05 <0.05 52 632 1.5 0.22 0.127 0.016 0.013
MW150 11/10/2015 13.5 1550 7 1180 <0.05 0.057 54 584 1.47 0.08 0.0388 0.007 0.005
MW151 (N)* 11/15/2010 15.3 1022 7.1 580 <0.05 <0.007 39.9 76.5 0.536 0.007 0.05 <0.005 0.25 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.14 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 3/23/2011 13.2 974 6.9 414 568 <0.05 <0.007 117 46 46 1.1 40 77 0.531 <0.005 0.0396 <0.005 0.226 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.064 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 6/7/2011 15 1001 6.9 410 539 <0.05 <0.007 97 45 45 1.0 38.7 82.3 0.483 <0.005 0.0396 <0.005 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.032 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 9/13/2011 22.8 1010 6.8 442 587 <0.05 <0.007 109 42 52 1.3 44 78 0.53 <0.005 0.041 <0.004 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.059 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 12/8/2011 9.2 953 7.8 430 576 <0.05 <0.007 114 45 48 1.0 40 77 0.54 0.006 0.049 <0.004 0.25 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 3/7/2012 13.2 941 8.1 446 569 0.09 <0.007 119 48 48 <1 38 75 0.479 <0.005 0.039 <0.004 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.010 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 9/16/2013 17.3 855 7.2 526 19.3 1.53
MW151 11/20/2013 14.2 970 7.1 542 36 78 0.24 <0.02 <0.005
MW151 2/19/2014 8.5 852 7.1 538 35 74 0.23 <0.02 <0.005
MW151 6/12/2014 13.8 983 6.3 562 35 63 0.217 <0.02 0.005
MW152 (N) 11/15/2010 15 2030 7 1759 0.17 <0.007 84.1 859 0.348 0.008 0.01 <0.005 12 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.05 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 3/23/2011 11.2 2128 7.4 360 1768 0.31 <0.007 249 104 131 1.4 75 914 0.268 0.0073 0.0109 <0.005 8.974 <0.002 <0.005 <0.005 <0.005 0.04 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 6/7/2011 15.5 2103 7.3 408 1634 0.24 <0.007 205 100 148 1.0 53.7 772 0.274 <0.005 0.01 <0.005 3.6 <0.002 <0.005 <0.005 <0.005 0.026 <0.005 0.013 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 9/13/2011 17.6 2052 7.2 420 1607 0.09 <0.007 212 97 146 1.1 69 1000 0.3 <0.005 0.01 <0.004 7.8 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.072 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 12/6/2011 10.8 2299 6.5 420 1983 <0.05 <0.007 289 126 131 <1 140 1030 0.281 0.008 0.014 <0.004 18 <0.002 <0.005 <0.005 <0.005 0.012 <0.005 0.018 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 3/7/2012 13.7 2092 6.7 420 1511 0.25 <0.007 190 91 130 <1 52 700 0.258 <0.005 0.0094 <0.004 3.7 <0.002 <0.005 <0.005 <0.005 0.02 <0.005 0.0093 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 9/16/2013 16.2 1920 7 1620 19.4 1.37
MW152 11/20/2013 13.7 1950 7.2 1720 55 857 9.92 0.07 0.005
MW152 2/19/2014 9.5 1880 6.4 1770 56 898 12.7 0.05 <0.005
MW152 6/12/2014 12.9 1890 6.5 1530 32 636 2.36 0.456 0.102
MW152 3/25/2015 10 1880 6.9 2150 <0.05 <0.05 71 1020 26.8 12.4 0.044 0.367 0.01
MW152 6/24/2015 14 2580 6.8 2150 <0.05 0.207 68 978 19.5 16.6 0.118 0.639 0.091
MW152 9/25/2015 16.3 2530 6.8 1920 <0.05 <0.05 63 949 17.7 2.65 0.033 0.105 0.019
MW152 11/10/2015 15.2 2110 6.7 1920 <0.05 <0.05 27 965 16.9 3.93 0.076 0.158 0.040
MW153 (N) 11/16/2010 14.8 730 7.1 462 13.2 <0.007 34.4 88.5 0.44 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 3/23/2011 21.2 736 7.4 192 430 14.91 <0.007 58 24 59 <1 30 93 0.383 <0.005 0.025 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0091 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 6/7/2011 20.2 732 7.5 200 449 12 <0.007 56 24 56 <1 31.5 82.5 0.388 <0.005 0.025 <0.005 0.014 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0053 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 9/14/2011 16.2 718 6.9 194 446 18 <0.007 55 23 65 <1 33 83 0.4 <0.005 0.025 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.011 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 12/8/2011 5.5 789 7 206 451 15 <0.007 61 26 61 <1 34 93 0.41 <0.005 0.028 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.015 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 3/8/2012 11.9 669 7.3 200 416 12.9 <0.007 57 24 57 <1 29 81 0.394 <0.005 0.024 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0077 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 9/17/2013 15.5 778 7.3 448 7.34 0.16
MW153 11/21/2013 14.1 730 6.6 384 28 98 <0.02 <0.02 0.03
MW153 2/19/2014 13.7 561 7.2 402 22 81 <0.02 <0.02 <0.005
MW153 6/11/2014 13.2 686 7 426 21 80 <0.02 <0.02 0.009
MW153 3/25/2015 12.9 491 7.3 354 <0.05 10.5 18 77 <0.02 0.64 <0.02 0.03 0.016
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Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005

MW153 6/24/2015 14.3 648 7.2 442 <0.05 10.6 21 73 <0.02 0.18 <0.02 0.015 0.009
MW153 9/25/2015 15.2 654 6.8 354 <0.05 10.5 22 75 <0.02 0.21 <0.02 0.014 0.0084
MW153 11/10/2015 15.5 620 7.1 360 <0.05 10.7 22 75 <0.02 0.3 <0.02 0.017 0.0087
MW154 (N) 3/23/2011 11.5 911 7.3 424 559 1.28 <0.007 110 40 53 1.2 12 94 0.623 0.0057 0.073 <0.005 0.026 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 0.0159 <0.002
MW154 6/7/2011 14.5 874 7.1 384 508 0.53 <0.007 106 38 28 <1 9.53 71.9 0.501 <0.005 0.076 <0.005 0.026 <0.002 <0.005 <0.005 <0.005 0.018 <0.005 0.18 <0.002 <0.005 <0.005 0.014 <0.005 <0.01 <0.002
MW154 9/12/2011
MW154 12/7/2011 13.8 665 6.7 324 346 0.25 <0.007 89 25 22 <1 4.1 29 0.525 <0.005 0.1 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0062 <0.002 <0.005 <0.005 0.007 <0.005 <0.01 <0.002
MW154 3/6/2012 12.9 861 7.1 406 476 4.49 <0.007 114 40 20 <1 5.5 38 0.516 <0.005 0.08 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW154 9/17/2013 16 869 7.3 516 7.1 0.19
MW154 2/19/2014 11.3 713 7.4 454 8 48 0.02 <0.02 <0.005
MW154 6/12/2014 13.3 825 6.9 492 12 30 <0.02 <0.02 <0.005
MW154 3/25/2015 9.9 692 7.3 494 <0.05 0.957 7 39 <0.02 1.55 <0.02 0.019 <0.003
MW154 6/30/2015 15 751 6.9 468 <0.05 <0.05 6 29 0.021 0.34 0.078 0.05 0.032
MW154 9/25/2015 16.4 1040 6.9 550 <0.05 <0.05 9 49 <0.02 3.9 0.042 0.132 0.083
MW155 (N) 11/16/2010 13.8 600 7.1 470 4.46 <0.007 6.55 61.8 0.39 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.038 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 3/23/2011 15.5 763 7.1 360 455 1.98 <0.007 88 45 24 <1 10 53 0.398 <0.005 0.025 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.28 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 6/7/2011 16.1 806 7.1 400 487 1.4 <0.007 86 46 25 <1 8.58 49.6 0.385 <0.005 0.024 <0.005 0.012 <0.002 <0.005 <0.005 <0.005 0.016 <0.005 0.062 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 9/12/2011 19.3 526 6.8 376 470 2.1 <0.007 86 42 28 <1 9.3 50 0.38 <0.005 0.022 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.013 <0.005 0.37 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 12/7/2011 8.3 528 6.9 366 450 2 <0.007 91 44 26 <1 11 51 0.417 <0.005 0.023 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.015 <0.005 0.18 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 3/6/2012 16.3 774 6.9 392 446 1.85 <0.008 93 49 28 <1 8.8 49 0.401 <0.005 0.019 <0.004 <0.05 <0.002 <0.005 <0.005 0.016 <0.01 <0.005 0.081 <0.002 <0.005 <0.005 0.014 <0.005 <0.01 <0.002
MW155 9/17/2013 14.1 773 7.4 470 48.3 24.4
MW155 2/19/2014 13.7 3890 7 1080 8 54 <0.02 0.48 0.35
MW155 6/12/2014 15 799 6.5 484 8 41 <0.02 <0.02 <0.005
MW155 3/25/2015 13.6 588 7.3 402 <0.05 1.61 7 50 <0.02 0.09 <0.02 0.073 <0.003
MW155 6/24/2015 13.5 796 7.2 498 <0.05 1.64 8 53 <0.02 0.23 <0.02 0.291 0.008
MW155 9/25/2015 14.9 849 7.2 438 <0.05 1.82 9 50 <0.02 0.21 <0.02 0.132 0.0112
MW155 11/10/2015 14.2 774 7 436 <0.05 2.13 9 51 <0.02 0.6 <0.02 0.273 <0.003
MW252 (N) 11/15/2010 13.8 1730 7.8 1318 <0.05 <0.007 52.8 528 0.233 0.008 0.04 <0.005 0.97 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 1.7 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 3/23/2011 15.3 1845 7 534 1335 0.06 <0.007 232 90 100 5.3 61 559 0.25 0.006 0.039 <0.005 1.47 <0.002 <0.005 <0.005 0.0072 <0.01 <0.005 0.93 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 6/7/2011 14 1833 7.8 524 1341 0.05 <0.008 210 84 99 2.1 61.4 578 0.224 <0.005 0.04 <0.005 0.31 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.61 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 9/13/2011 14.9 1806 7.5 526 1301 <0.05 <0.007 206 78 104 3 52 510 0.22 0.0061 0.029 <0.004 0.32 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.97 <0.002 <0.005 <0.005 0.007 <0.005 <0.01 <0.002
MW252 12/6/2011 9.8 1745 6.8 524 1224 <0.05 <0.007 221 83 99 1.9 50 490 0.232 0.007 0.04 <0.004 0.29 <0.002 <0.005 0.01 <0.005 <0.01 <0.005 1.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 3/7/2012 21.6 1910 7 528 1286 <0.05 <0.007 225 91 99 1.4 49 576 0.21 <0.005 0.022 <0.004 0.19 <0.002 <0.005 <0.005 <0.005 0.026 <0.005 0.44 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 9/16/2013 14.1 1650 7 1260 9.04 1.3
MW252 11/20/2013 13.8 1670 7.1 1250 41 463 0.23 0.07 0.11
MW252 2/19/2014 10.9 1320 8.1 1310 41 480 0.23 <0.02 0.01
MW252 6/12/2014 14.3 1790 6.4 1390 38 447 0.223 <0.02 0.057
MW252 3/25/2015 12.8 1350 7 1270 <0.05 <0.05 38 487 0.155 1.15 <0.02 0.324 0.053
MW252 6/24/2015 13.7 1680 6.7 1320 <0.05 <0.05 41 488 0.132 12.3 0.1 0.585 0.198
MW252 9/25/2015 14.5 1800 6.8 1250 <0.05 <0.05 38 459 0.14 2.09 <0.02 0.655 0.582
MW252 11/10/2015 13.7 1600 6.6 1250 <0.05 <0.05 38 493 0.134 15.5 0.0221 0.717 0.152
MW253 (N) 11/16/2010 13.4 765 6.9 1441 0.38 <0.007 27.4 806 0.408 0.008 0.02 <0.005 0.24 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.37 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 3/23/2011 25.9 1971 7.7 580 854 0.08 <0.008 54 1.0 168 78 26 262 0.119 0.0063 0.066 <0.005 0.124 <0.002 <0.005 <0.005 <0.005 <0.01 0.005 <0.005 <0.002 <0.005 0.006 <0.005 <0.005 <0.01 <0.002
MW253 6/7/2011 27.5 1564 11.3 187 698 0.06 <0.007 104 <5 108 18 22.2 411.4 0.369 <0.005 0.054 <0.005 0.064 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 9/14/2011 17.5 958 9.8 46 639 0.12 <0.007 61 15 95 9.1 23 424 0.29 <0.005 0.031 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.013 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 12/8/2011 2 908 7.4 105 744 <0.05 <0.007 76 48 94 4.9 27 483 0.349 0.0064 0.026 <0.004 0.11 <0.002 <0.005 <0.005 <0.005 0.014 <0.005 0.0071 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 3/8/2012 9.6 1142 11 115 634 <0.05 <0.007 110 2.8 86 6.4 22 406 0.246 <0.005 0.036 <0.004 0.076 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 9/17/2013 15.6 833 10.6 546 0.16 0.02
MW253 11/21/2013 13.9 735 8.6 602 18 405 0.09 <0.02 <0.005
MW253 2/19/2014 14.4 833 7.8 564 16 368 0.06 <0.02 <0.005
MW253 6/11/2014 14.1 1460 11.4 668 14 313 0.083 <0.02 <0.005
MW253 3/25/2015 14.1 1910 12.4 820 <0.05 0.109 12 247 0.093 <0.02 <0.02 0.003 <0.003
MW253 6/24/2015 14.8 3410 12.4 928 0.16 <0.05 10 142 0.05 0.09 <0.02 0.005 <0.003
MW253 9/25/2015 14.6 631 11.1 346 <0.05 <0.05 12 241 0.044 <0.02 <0.02 <0.003 <0.003
MW253 11/10/2015 14.8 589 10.1 300 <0.05 <0.05 12 216 0.033 <0.02 <0.02 <0.003 <0.003
MW156 (N) 11/15/2010
MW156 3/23/2011
MW156 6/6/2011
MW156 9/12/2011
MW156 12/8/2011
MW156 3/8/2012
MW156 9/16/2013 16.4 814 6.7 480 2.04 0.07
MW156 11/21/2013 15.2 684 6.6 466 60 93 <0.02 0.06 0.05
MW156 2/18/2014 13.3 662 6.8 470 55 88 0.03 <0.02 <0.005
MW156 6/11/2014 15 825 6.8 506 60 86 0.024 <0.02 <0.005
MW156 3/25/2015 11.8 611 7
MW156 6/24/2015 15.9 794 6.8
MW156 9/25/2015 18.3 848 7
MW156 11/10/2015 16.6 778 6.8
OW256 9/16/2013 15.1 862 7.1 520 4.6 0.44
OW256 11/21/2013 15.7 723 6.6 488 65 88 0.16 0.02 0.13
OW256 2/18/2014 10.7 723 6.8 508 57 90 0.15 <0.02 <0.005
OW256 6/11/2014 15.4 881 7.1 522 54 66 0.146 0.076 0.342
MW157S (N) 11/15/2010
MW157S 3/23/2011
MW157S 6/6/2011
MW157S 9/12/2011
MW157S 12/8/2011
MW157S 3/8/2012
MW157S 9/16/2013 16.4 3270 7.6 3170 12.7 0.26
MW157S 11/21/2013 15.1 2940 6.4 3160 121 1870 45.2 0.05 0.14
MW157S 2/18/2014 13 3150 6.6 3180 124 2050 45.3 <0.02 0.13
MW157S 6/11/2014 14.2 3560 6.3 3470 118 2000 44.6 0.03 0.13
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Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005

MW157S 3/25/2015 12.6 3870 6.5
MW157S 6/24/2015 15.1 3730 6.3
MW157S 9/25/2015 18.4 3030 6.3
MW157S 11/10/2015 17.3 3370 6.2
OW257 9/16/2013 15.7 1430 7 960 0.24 0.99
OW257 11/21/2013 14.6 1180 7.1 958 21 312 3.28 0.02 0.68
OW257 2/18/2014 13.1 1120 7.1 900 18 310 2.88 <0.02 0.01
OW257 6/11/2014 15.8 1370 6.6 916 15 250 2.25 0.027 0.309
MW161 9/16/2013 15.1 746 6.9 446 11.8 1.84
MW161 11/21/2013 13.2 625 7.1 756 6 44 <0.02 0.09 1.28
MW161 2/18/2014 14.2 603 7 430 5 44 <0.02 <0.02 0.83
MW161 6/11/2014 14.5 796 6.8 450 5 31 <0.02 0.047 0.272
MW262 9/16/2013 14.8 448 7 318 69.4 2.42
MW262 11/21/2013 15.4 369 7.1 228 <5 40 <0.02 0.12 0.01
MW262 2/19/2014 14.7 301 7.5 188 <5 24 <0.02 0.02 0.02
MW262 6/11/2014 15.5 469 6.9 310 <5 44 <0.02 0.031 <0.005
TPZ159 9/17/2013 17.9 849 6.6 588 1.77 0.47
TPZ159 11/21/2013 14.5 642 6.5 448 35 96 0.11 0.06 0.68
TPZ159 2/18/2014 15.1 593 6.5 480 35 98 0.12 <0.02 0.51
TPZ159 6/12/2014 18.6 674 5.6 460 34 92 0.087 0.069 0.387
TPZ160 9/17/2013 17.7 880 7.2 490 8.62 0.36
TPZ160 11/21/2013 15.6 659 7.3 454 42 60 0.24 0.05 0.12
TPZ160 2/18/2014 13.4 682 7 510 44 63 0.21 0.39 0.16
TPZ160 6/11/2014 15.2 806 6.8 494 42 46 0.205 <0.02 0.215
TPZ166 9/17/2013 16.5 612 7 396 0.09 0.23
TPZ166 11/20/2013 14.7 951 7.7 304 12 56 0.1 <0.02 0.02
TPZ166 2/18/2014 13.5 423 7.2 306 12 38 0.06 <0.02 0.28
TPZ166 6/12/2014 15.8 495 5.8 302 12 23 0.028 <0.02 0.431
Downgradient Wells (Bedrock)
MW350 (N) 11/15/2010 11.4 629 12.2 375 <0.05 <0.007 21.4 53.7 0.51 <0.005 0.23 <0.005 0.6 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW350 3/23/2011 18.7 1268 11.7 307 885 <0.05 <0.007 108 <5 182 84 27 30 0.46 0.0079 0.46 <0.005 0.417 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.009 <0.005 <0.005 <0.01 <0.002
MW350 6/7/2011 16.4 5144 12.2 561 1257 <0.05 <0.008 218 <5 207 89 25.8 42.5 0.365 <0.005 0.87 <0.005 0.26 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.007 <0.005 <0.005 <0.01 <0.002
MW350 9/13/2011 18.4 4508 12.1 505 1196 <0.05 <0.007 202 <5 200 70 34 46 0.33 0.0064 0.76 <0.004 0.21 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.005 <0.005 0.0075 <0.01 <0.002
MW350 12/7/2011 7 5529 12.6 778 1423 <0.05 <0.007 323 <5 166 57 31 41 0.289 0.011 1.2 <0.004 0.13 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.006 <0.005 0.0069 <0.01 <0.002
MW350 3/7/2012 14 7057 12.9 808 1709 <0.05 <0.007 533 <5 149 43 32 62 0.174 0.005 1.6 <0.004 0.056 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 <0.005 <0.002 <0.005 0.01 <0.005 0.0075 <0.01 <0.002
MW350 9/16/2013 14.6 5190 12.3 1640 0.14 <0.005
MW350 11/20/2013 13.5 4140 11.8 1370 34 11 0.03 <0.02 <0.005
MW350 2/19/2014 13.3 4170 8.1 1420 33 <10 0.03 <0.02 <0.005
MW350 6/11/2014 14.3 6120 12.4 1580 38 <50 0.021 <0.02 <0.005
MW350 3/25/2015 14.4 6580 12.8 1430 0.35 <0.1 46 15 0.032 0.08 <0.02 <0.003 <0.003
MW350 6/24/2015 14.4 5990 12.5 1430 0.33 0.103 48 11 0.034 0.1 <0.02 <0.003 <0.003
MW350 9/25/2015 13.8 4200 12.6 1140 0.34 <0.05 43 27 0.103 0.04 <0.02 <0.003 <0.003
MW350 11/10/2015 13.5 2790 12.2 690 <0.05 <0.05 40 38 0.191 0.03 <0.02 <0.003 <0.003
MW352 (N) 11/15/2010 13.2 1102 10.6 779 <0.05 <0.007 521 12.6 0.692 0.005 0.18 <0.005 0.9 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 3/23/2011 16.8 1877 11.6 102 783 <0.05 <0.007 93 <5 182 19 535 14 0.696 0.0066 0.27 <0.005 0.869 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.007 <0.005 <0.005 <0.01 <0.002
MW352 6/7/2011 23.8 1922 11.2 70 862 <0.05 <0.007 79 <5 180 15 514.4 15.2 0.698 <0.005 0.29 <0.005 0.84 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 9/13/2011 28.1 1704 11 39 735 0.06 <0.007 60 2.1 185 12 603 16 0.7 0.0082 0.19 <0.004 0.76 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 12/8/2011 5.8 1426 10.7 20 706 <0.05 <0.007 70 6.2 190 9.6 642 14 0.652 0.0091 0.19 <0.004 0.76 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 3/7/2012 20.1 1381 10.2 16 891 <0.05 <0.007 45 22 200 6.3 611 11 0.756 <0.005 0.11 <0.004 0.86 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 9/16/2013 14.6 1740 9.4 1130 0.17 0.007
MW352 11/20/2013 13.3 1740 7.3 996 583 11 1.47 <0.02 <0.005
MW352 2/19/2014 11.5 1530 6.5 768 390 18 0.82 <0.02 <0.005
MW352 6/12/2014 14.3 1920 8.9 1090 569 <20 1.53 <0.02 <0.005
MW352 3/25/2015 13.3 1350 9 874 <0.05 0.606 415 12 1.05 0.02 <0.02 0.004 <0.003
MW352 6/24/2015 14.6 1870 8.6 1100 <0.05 <0.05 508 <10 1.23 0.09 <0.02 0.004 <0.003
MW352 9/25/2015 15.3 2070 8 1210 <0.05 <0.05 597 <10 1.88 0.03 <0.02 0.007 0.007
MW352 11/10/2015 13.8 1850 7.6 1100 <0.05 <0.05 567 <10 1.79 0.03 <0.02 0.007 0.005
MW355 (N) 11/16/2010 13.6 934 7 532 0.95 <0.007 14 56 0.403 <0.005 0.1 <0.005 0.02 <0.002 <0.005 <0.005 <0.005 1.6 <0.005 0.87 <0.002 0.007 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 3/23/2011 15.5 848 7.1 432 486 0.56 <0.007 96 45 32 <1 14 36 0.405 0.0061 0.10 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 0.60 <0.005 0.45 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 6/7/2011 17 841 7.2 404 491 0.21 <0.007 85 43 30 <1 13.4 45.9 0.397 <0.005 0.12 <0.005 0.03 <0.002 <0.005 <0.005 <0.005 0.41 <0.005 0.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 9/12/2011 17 824 6.7 396 490 1.6 <0.007 87 41 34 <1 12 53 0.41 0.0074 0.11 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.55 <0.005 0.34 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 12/7/2011 8.2 812 6.8 412 486 0.82 <0.007 105 46 33 <1 14 48 0.412 <0.005 0.14 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.59 <0.005 0.43 <0.002 <0.005 <0.005 0.006 <0.005 <0.01 <0.002
MW355 3/6/2012 16.3 879 6.8 396 447 2.04 <0.008 88 46 29 <1 12 50 0.42 <0.005 0.098 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.26 <0.005 0.13 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 9/17/2013 14.1 811 7.4 468 3.82 0.58
MW355 11/21/2013 13.1 682 7.2 450 11 61 0.03 0.62 0.06
MW355 2/19/2014 13.5 691 7 458 11 65 0.02 0.03 0.05
MW355 6/12/2014 14.8 797 6.8 532 10 51 0.024 0.071 0.024
MW355 3/25/2015 14.2 600 7.5 418 <0.05 0.63 9 61 0.024 0.3 0.072 0.031 0.015
MW355 6/24/2015 14.2 781 7.2 526 <0.05 1.13 9 58 0.024 0.51 0.022 0.042 0.01
MW355 9/25/2015 14.2 826 7.1 422 <0.05 0.28 10 56 0.025 0.3 0.056 0.073 0.062
MW355 11/10/2015 13.7 772 7 438 <0.05 1.06 10 57 <0.02 0.18 0.033 0.031 0.043
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Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005
Leachate Wells  in Old East, East and West Fly Ash Ponds (Screened in Fill/CCRs to be Abandoned)
TPZ163 9/17/2013 15.6 1650 9.7 1410 7.86 0.13
TPZ163 11/20/2013 13.3 1350 8.8 1130 19 626 37.2 <0.02 <0.005
TPZ163 2/18/2014 13.4 1070 7.6 1160 15 610 37.8 <0.02 <0.005
TPZ163 6/12/2014 14.9 1340 9.5 1150 12 495 36.3 <0.02 <0.005
TPZ167 9/17/2013 17.7 3830 9.9 3250 0.57 0.01
TPZ167 11/20/2013 16 2920 8.2 3010 100 1850 53 <0.02 <0.005
TPZ167 2/18/2014 14.3 3540 7.7 3040 100 1840 54.5 <0.02 <0.005
TPZ167 6/11/2014 17.2 4240 10 3590 101 1650 60 <0.02 <0.005
TPZ168 9/17/2013 16.4 5330 10.8 3910 90.6 1.58
TPZ168 11/20/2013 14.4 5140 9.2 3680 109 2760 87.2 <0.02 <0.005
TPZ168 2/18/2014 15.3 6020 8.1 5120 103 2820 78.8 0.06 <0.005
TPZ168 6/11/2014 16.2 6240 11.9 4610 101 2240 94.7 0.055 <0.005

[Cr By: JAZ 1/28/16, Chd By:GFF 1/29/16]

Notes:
(N) = NPDES permit monitoring well; * = added to NPDES well network
Red = Exceedance of Class II Groundwater Standard in wells screened in Unlithified Materials
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APPENDIX E 
STATISTICAL PROCEDURE FOR CALCULATION OF BACKGROUND 
Baldwin Fly Ash Pond System Closure 
Groundwater Monitoring Plan 
Baldwin Energy Complex, Baldwin, Illinois 
 

Introduction 
The purpose of the statistical calculations documented in this appendix is to determine the maximum 
background concentrations likely to occur upgradient of the Baldwin Old East and East Fly Ash ponds in 
the upper water bearing zone, which typically corresponds to the unlithified glacial materials. High predicted 
background concentrations relative to the Illinois Class II groundwater quality standards may suggest that 
downgradient concentrations for those parameters in the upper water bearing zone are due to a 
background source.  

The statistical analysis procedures used here are consistent with procedures described in the document:  
2009 Unified Guidance.  “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities—Unified 
Guidance,” March 2009, EPA 530/R-09-2007 (USEPA, 2009).  

Compliance Data Operations - Limit Calculations 
The range of potential background concentrations was statistically determined using parametric and non-
parametric tolerance intervals. Tolerance intervals were chosen rather than prediction intervals because a 
tolerance interval makes no assumption about the future number of samples, while a prediction interval 
assumes a finite, and known, future number of samples. 

The flow diagram (Figure E-1) outlines the logic flow for calculation of limits. Background values were 
calculated using parametric tolerance intervals for normally distributed data, and non-parametric tolerance 
intervals for data with no underlying distribution or with non-detect frequencies greater than 50 percent. 
Parametric tolerance intervals were calculated at a 95 percent coverage rate and a Type I individual 
comparison error level of 0.01 (i.e., false positive rate).  Parameters with 100 percent non-detects were 
handled with the upper tolerance limit being set to the last Reporting Limit (RL).  

Statistical Data Evaluation and Results 

The input dataset (Appendix E-1) for background calculations were evaluated for the quarterly data from 
monitoring wells MW-104S/SR and MW-104D/DR, collected from November 2010 through December 
2015, for the inorganic parameters listed in 35 IAC 620.410(a) and excluding vanadium, radium-226, 
radium-228, and perchlorate.  All water quality data were stored, prepared, and statistically analyzed using 
MANAGESTM Version 3.4.49 software (EPRI, March 2014).   

A statistical summary of the background water quality data from MW-104S/SR and MW-104D/DR is 
provided in Appendix E-2, and includes the mean, median, minimum, maximum, standard deviation, Sen 
Slope trend, normality determination, and percent non-detects for the background dataset.  The statistical 
analysis procedure inputs and results are provided in Appendix E-3. 

Calculated background values for the tested inorganic constituents and pH are listed in the following Table E-1 
along with the percent non-detects, normal or lognormal distribution, test method, and confidence level.  



Figure E-1.  Statistical Analysis Flowchart 

 



Table E-1. Tolerance Limits for Background Monitoring Wells MW-104S/SR and  
MW-104D/DR 
 

Parameter 

Count of 
Backround 
Results 

Percent 
of Non 
Detects   

Normal/ 
Lognormal  Test 

Confidence 
Level 

Upper 
Limit 

Lower 
Limit    

Ag, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
As, diss, mg/L  12  66.67 No/No  STlow2  N/A  0.032
Ba, diss, mg/L  12  0.00 No/Yes  Stpar  99.00  0.621
Be, diss, mg/L  12  100.00 Yes/No  STmdl  N/A  0.004
B, diss, mg/L  26  46.20 No/No  Stnon  73.65  0.237
Cd, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Cl, diss, mg/L  28  0.00 No/No  STnon  76.22  58.7
CN, total, mg/L  12  100.00 No/No  STmdl  N/A  0.008
Co, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Cu, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Cr, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
F, diss, mg/L  12  0.00 Yes/Yes  STpar  99.00  0.793
Hg, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Fe, diss, mg/L  26  34.62 No/No  STnon  73.65  18.0
Fe, tot, mg/L  10  0.00 Yes/Yes  STpar  99.00  11.0
Mn, diss, mg/L  26  0.00 No/Yes  STpar  99.00  48.8
Mn, tot, mg/L  10  0.00 Yes/Yes  STpar  99.00  8.2
Ni, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
NO3, diss, mg/L  12  25.00 No/Yes  STpar  99.00  2.25
Pb, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
pH (field), std  28  0.00 Yes/Yes  Stpar  99.00  7.55 6.06
Sb, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Se, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.010
SO4, diss, mg/L  28  0.00 Yes/Yes  STpar  99.00  328
TDS, mg/L  28  0.00 Yes/Yes  STpar  99.00  999
Tl, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Zn, diss, mg/L  12  83.33   No/N9o  STlow2  45.96  0.009      

* Key to Tests 
STmdl = Comparison method if all background results are non-detect = Last MDL 
STpar = Parametric Tolerance Interval on background  
STlow1 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%) 
STnon = Non-Parametric Tolerance Interval on background 



January 23, 2016
8:09:34 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

pH (field), SUCadmium, dissolved, 
mg/L

Boron, dissolved, 
mg/L

Beryllium, dissolved, 
mg/L

Barium, dissolved, 
mg/L

Arsenic, dissolved, 
mg/L

<0.005 0.030 <0.005 <0.020 <0.002 6.980
<0.005 0.031 <0.005 0.021 <0.002 7.010
<0.005 0.033 <0.005 0.019 <0.002 6.880
<0.005 0.042 <0.004 <0.050 <0.002 6.710
<0.005 0.038 <0.004 <0.050 <0.002 6.790
<0.005 0.035 <0.004 <0.050 <0.002 7.650

6.900
0.020 6.820

<0.020 6.750
<0.020 6.990
<0.020 7.110
<0.020 6.990
<0.020 7.090
<0.020 6.800

0.032 0.150 <0.005 0.160 <0.002 6.580
0.008 0.090 <0.005 0.146 <0.002 6.550
0.012 0.240 <0.005 0.220 <0.002 6.500
0.006 0.059 <0.004 <0.050 <0.002 6.440

<0.005 0.076 <0.004 <0.050 <0.002 6.900
<0.005 0.097 <0.004 0.060 <0.002 6.880

6.720
0.040 6.710
0.050 6.730
0.147 6.500
0.086 6.790
0.178 6.650
0.237 6.740
0.149 6.320

Well Id Date Sampled Lab Id

MANAGES
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January 23, 2016
8:09:35 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Fluoride, dissolved, 
mg/L

Cyanide, total, mg/LCopper, dissolved, 
mg/L

Cobalt, dissolved, 
mg/L

Chromium, 
dissolved, mg/L

Chloride, dissolved, 
mg/L

15.700 <0.005 <0.0050 <0.005 <0.007 0.469
16.749 <0.005 <0.0050 <0.005 <0.007 0.422
18.500 <0.005 <0.0050 <0.005 <0.007 0.379
18.000 <0.005 <0.0050 <0.005 <0.007 0.370
18.000 <0.005 <0.0050 <0.005 <0.007 0.400
24.000 <0.005 <0.0050 <0.005 <0.008 0.310
20.000
16.000
18.000
18.000
21.000
23.000
24.000
25.000
33.700 <0.005 <0.0050 <0.005 <0.007 0.629
56.480 <0.005 <0.0050 <0.005 <0.007 0.401
58.700 <0.005 <0.0050 <0.005 <0.008 0.561
32.000 <0.005 <0.0050 <0.005 <0.007 0.540
31.000 <0.005 <0.0050 <0.005 <0.007 0.523
34.000 <0.005 <0.0050 <0.005 <0.008 0.549
19.000
19.000
18.000
16.000
14.000
23.000
19.000
19.000

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:09:35 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Mercury, dissolved, 
mg/L

Manganese, total, 
mg/L

Manganese, 
dissolved, mg/L

Lead, dissolved, 
mg/L

Iron, total, mg/LIron, dissolved, mg/L

<0.010 <0.005 0.020 <0.0020
<0.010 <0.005 0.040 <0.0020
<0.010 <0.005 0.013 <0.0020

0.024 <0.005 0.420 <0.0020
0.025 <0.005 0.280 <0.0020
0.011 <0.005 0.210 <0.0020

4.820 0.930
0.070 0.290

<0.020 0.040
0.028 0.123

<0.020 0.542 0.092 0.177
<0.020 0.767 0.130 0.206
<0.020 0.744 0.150 0.224
<0.020 0.333 0.172 0.234
18.000 <0.005 6.800 <0.0020

1.852 <0.005 3.014 <0.0020
14.000 <0.005 4.000 <0.0020

0.080 <0.005 1.200 <0.0020
0.190 <0.005 1.100 <0.0020
0.610 <0.005 1.900 <0.0020

3.180 4.970
1.440 2.200

<0.020 0.590
0.806 1.690
0.207 0.476 2.100 2.660
3.740 7.120 3.100 3.460
3.350 3.620 2.520 2.540
1.190 0.979 3.090 2.780

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:09:36 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Sulfate, dissolved, 
mg/L

Silver, dissolved, 
mg/L

Selenium, dissolved, 
mg/L

Residue, total 
filtrable, mg/L

Nitrate nitrogen, 
diss, deg. C

Nickel, dissolved, 
mg/L

<0.005 0.07 785 <0.010 <0.005 245.000
<0.005 0.07 801 <0.010 <0.005 241.400
<0.005 <0.05 776 <0.010 <0.005 250.300
<0.005 0.07 768 <0.010 <0.005 225.000
<0.005 0.06 739 <0.010 <0.005 222.000
<0.005 0.55 724 <0.010 <0.005 214.000

676 198.000
630 194.000
652 175.000
676 186.000
630 179.000
718 187.000
634 178.000
644 195.000

<0.005 <0.05 943 <0.010 <0.005 148.000
<0.005 <0.05 742 <0.010 <0.005 168.800
<0.005 0.07 824 <0.010 <0.005 114.400
<0.005 0.37 909 <0.010 <0.005 164.000
<0.005 0.14 965 <0.010 <0.005 237.000
<0.005 0.09 886 <0.010 <0.005 140.000

724 43.000
770 134.000
792 138.000
792 68.000
770 100.000
880 47.000
744 23.000
732 57.000

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:15:05 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

03/08/2012

MW104SR
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
03/08/2012

MW104DR
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Zinc, dissolved, mg/LThallium, dissolved, 
mg/L

<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 0.009
<0.002 <0.005
<0.002 0.009
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:27:24 AM

Option for LT Pts: x 0.5
Pooled Locations: MW104D,MW104DR,MW104S,MW104SR
Date Range: 11/01/2010 to 12/31/2015

User Supplied Information

Baldwin Ash Ponds: Statistical Summary for Pooled Upgradient Monitoring Well Locations

UnitsParameter Std Dev Units/yrMean Median Maximum MinimumCount
Normal /

Log Normal
Sen Slope

Non-Detects
% of

Antimony, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Arsenic, dissolved mg/L 12 0.006 0.003 0.032 0.003 0.009 No / No0.000 66.67
Barium, dissolved mg/L 12 0.077 0.051 0.240 0.030 0.063 No / Yes0.023 0.00
Beryllium, dissolved mg/L 12 0.002 0.002 0.003 0.002 0.000 No / No0.000 100.00
Boron, dissolved mg/L 26 0.066 0.025 0.237 0.010 0.073 No / No0.010 46.15
Cadmium, dissolved mg/L 12 0.001 0.001 0.001 0.001 0.000 No / Yes0.000 100.00
Chloride, dissolved mg/L 28 23.887 19.000 58.700 14.000 10.977 No / No0.263 0.00
Chromium, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Cobalt, dissolved mg/L 12 0.0025 0.0025 0.0025 0.0025 0.0000 No / No0.0000 100.00
Copper, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Cyanide, total mg/L 12 0.004 0.004 0.004 0.004 0.000 No / No0.000 100.00
Fluoride, dissolved mg/L 12 0.463 0.446 0.629 0.310 0.097 Yes / Yes0.019 0.00
Iron, dissolved mg/L 26 1.758 0.049 18.000 0.005 4.349 No / No0.046 34.62
Iron, total mg/L 10 2.258 0.873 7.120 0.333 2.331 No / Yes0.401 0.00
Lead, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Manganese, dissolved mg/L 26 1.357 0.505 6.800 0.013 1.651 No / Yes0.476 0.00
Manganese, total mg/L 10 1.818 1.735 4.970 0.177 1.697 Yes / No1.139 0.00
Mercury, dissolved mg/L 12 0.0010 0.0010 0.0010 0.0010 0.0000 No / Yes0.0000 100.00
Nickel, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Nitrate nitrogen, diss deg. C 12 0.130 0.068 0.554 0.025 0.163 No / Yes0.076 25.00
pH (field) SU 28 6.803 6.790 7.650 6.320 0.258 Yes / Yes-0.049 0.00
Residue, total filtrable mg/L 28 761.643 756.000 965.000 630.000 92.687 Yes / Yes0.000 0.00
Selenium, dissolved mg/L 12 0.005 0.005 0.005 0.005 0.000 No / No0.000 100.00
Silver, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00

1MANAGES
Shapiro-Wilk Normality test performed at 0.05 significance level.
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January 23, 2016
8:27:24 AM

Option for LT Pts: x 0.5
Pooled Locations: MW104D,MW104DR,MW104S,MW104SR
Date Range: 11/01/2010 to 12/31/2015

User Supplied Information

Baldwin Ash Ponds: Statistical Summary for Pooled Upgradient Monitoring Well Locations

UnitsParameter Std Dev Units/yrMean Median Maximum MinimumCount
Normal /

Log Normal
Sen Slope

Non-Detects
% of

Sulfate, dissolved mg/L 28 159.711 176.500 250.300 23.000 65.781 Yes / No-35.529 0.00
Thallium, dissolved mg/L 12 0.001 0.001 0.001 0.001 0.000 No / Yes0.000 100.00
Zinc, dissolved mg/L 12 0.004 0.003 0.009 0.003 0.003 No / No0.000 83.33

2MANAGES
Shapiro-Wilk Normality test performed at 0.05 significance level.



January 23, 2016

Baldwin Ash Pond System: Background Statistics- Upper Water Bearing Zone (Unlithified Materials)

Compliance Date Range: 11/01/2010 to 04/01/2015

0.01
0

Interwell

MW104D,MW104DR,MW104S,MW104SRBackground Locations:
Background Date Range: 11/01/2010 to 12/31/2015

7:52:29 AM

Comparison Method if all Background Results are Non-Detect: STmdl = Last MDL
Statistical Test for Parametric Background Data Distributions: STpar = Parametric Tolerance Interval on Background
Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Cases with High Percentage of Non-Detect Background Data:

STnon = Non-Parametric Tolerance Interval on background

STlow1 = Non-Parametric Prediction Interval on Background (ND Frequency > 50%)

Background Comparison:

Number of Verification Samples:
Default Type 1 Individual Comparison Error Level
(False Positive Rate) for tests other than Prediction Interval

Non-Detect Processing (Parametric Tests):

Compliance Locations: MW104SR

Non-Detect Processing (All Other):

<=15% using MDL * 0.5
>15% using MDL * 0.5

<=50% using MDL * 0.5
>50% using MDL * 0.5

Statistical Test for Non-Parametric Background Data Distributions:
STlow2 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)

"QQFOEJY�&��



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Antimony, 
dissolved, mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTlow212 66.67 No/No 0.006MW104SR Arsenic, dissolved, 
mg/L

0.03245.96

12/08/2011 No12 66.67 No/No <0.0050.03245.96
03/08/2012 No12 66.67 No/No <0.0050.03245.96

09/13/2011 NoSTpar12 0.00 No/Yes 0.059MW104SR Barium, dissolved, 
mg/L

0.62199.00

12/08/2011 No12 0.00 No/Yes 0.0760.62199.00
03/08/2012 No12 0.00 No/Yes 0.0970.62199.00

09/13/2011 NoSTmdl12 100.00 No/No <0.004MW104SR Beryllium, 
dissolved, mg/L

0.004N/A

12/08/2011 No12 100.00 No/No <0.0040.004N/A
03/08/2012 No12 100.00 No/No <0.0040.004N/A

09/13/2011 NoSTnon26 46.15 No/No <0.050MW104SR Boron, dissolved, 
mg/L

0.23773.65

12/08/2011 No26 46.15 No/No <0.0500.23773.65
03/08/2012 No26 46.15 No/No 0.0600.23773.65
11/20/2013 No26 46.15 No/No 0.0400.23773.65
02/18/2014 No26 46.15 No/No 0.0500.23773.65
06/11/2014 No26 46.15 No/No 0.1470.23773.65
03/25/2015 No26 46.15 No/No 0.0860.23773.65

3MANAGES



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.002MW104SR Cadmium, 
dissolved, mg/L

0.002N/A

12/08/2011 No12 100.00 No/No <0.0020.002N/A
03/08/2012 No12 100.00 No/No <0.0020.002N/A

09/13/2011 NoSTnon28 0.00 No/No 32.000MW104SR Chloride, 
dissolved, mg/L

58.70076.22

12/08/2011 No28 0.00 No/No 31.00058.70076.22
03/08/2012 No28 0.00 No/No 34.00058.70076.22
09/16/2013 No28 0.00 No/No 19.00058.70076.22
11/20/2013 No28 0.00 No/No 19.00058.70076.22
02/18/2014 No28 0.00 No/No 18.00058.70076.22
06/11/2014 No28 0.00 No/No 16.00058.70076.22
03/25/2015 No28 0.00 No/No 14.00058.70076.22

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Chromium, 
dissolved, mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.0050MW104SR Cobalt, dissolved, 
mg/L

0.0050N/A

12/08/2011 No12 100.00 No/No <0.00500.0050N/A
03/08/2012 No12 100.00 No/No <0.00500.0050N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Copper, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

4MANAGES



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.007MW104SR Cyanide, total, 
mg/L

0.008N/A

12/08/2011 No12 100.00 No/No <0.0070.008N/A
03/08/2012 No12 100.00 No/No <0.0080.008N/A

09/13/2011 NoSTpar12 0.00 Yes/Yes 0.540MW104SR Fluoride, 
dissolved, mg/L

0.79399.00

12/08/2011 No12 0.00 Yes/Yes 0.5230.79399.00
03/08/2012 No12 0.00 Yes/Yes 0.5490.79399.00

09/13/2011 NoSTnon26 34.62 No/No 0.080MW104SR Iron, dissolved, 
mg/L

18.00073.65

12/08/2011 No26 34.62 No/No 0.19018.00073.65
03/08/2012 No26 34.62 No/No 0.61018.00073.65
11/20/2013 No26 34.62 No/No 1.44018.00073.65
02/18/2014 No26 34.62 No/No <0.02018.00073.65
06/11/2014 No26 34.62 No/No 0.80618.00073.65
03/25/2015 No26 34.62 No/No 0.20718.00073.65

09/16/2013 NoSTpar10 0.00 Yes/Yes 3.180MW104SR Iron, total, mg/L 10.98699.00
03/25/2015 No10 0.00 Yes/Yes 0.47610.98699.00

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Lead, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar26 0.00 No/Yes 1.200MW104SR Manganese, 
dissolved, mg/L

48.76799.00

12/08/2011 No26 0.00 No/Yes 1.10048.76799.00
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

03/08/2012 NoSTpar26 0.00 No/Yes 1.900MW104SR Manganese, 
dissolved, mg/L

48.76799.00

11/20/2013 No26 0.00 No/Yes 2.20048.76799.00
02/18/2014 No26 0.00 No/Yes 0.59048.76799.00
06/11/2014 No26 0.00 No/Yes 1.69048.76799.00
03/25/2015 No26 0.00 No/Yes 2.10048.76799.00

09/16/2013 NoSTpar10 0.00 Yes/Yes 4.970MW104SR Manganese, total, 
mg/L

8.17399.00

03/25/2015 No10 0.00 Yes/Yes 2.6608.17399.00

09/13/2011 NoSTmdl12 100.00 No/No <0.0020MW104SR Mercury, 
dissolved, mg/L

0.0020N/A

12/08/2011 No12 100.00 No/No <0.00200.0020N/A
03/08/2012 No12 100.00 No/No <0.00200.0020N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Nickel, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar12 25.00 No/Yes 0.37MW104SR Nitrate nitrogen, 
diss, deg. C

2.2599.00

12/08/2011 No12 25.00 No/Yes 0.142.2599.00
03/08/2012 No12 25.00 No/Yes 0.092.2599.00

03/25/2015 NoSTpar8 25.00 Yes/Yes 0.058MW104SR Nitrate nitrogen, 
total, mg/L

2.26499.00

09/13/2011 NoSTpar28 0.00 Yes/Yes 6.440MW104SR pH (field), SU 7.54799.00 6.059
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

12/08/2011 NoSTpar28 0.00 Yes/Yes 6.900MW104SR pH (field), SU 7.54799.00 6.059
03/08/2012 No28 0.00 Yes/Yes 6.8807.54799.00 6.059
09/16/2013 No28 0.00 Yes/Yes 6.7207.54799.00 6.059
11/20/2013 No28 0.00 Yes/Yes 6.7107.54799.00 6.059
02/18/2014 No28 0.00 Yes/Yes 6.7307.54799.00 6.059
06/11/2014 No28 0.00 Yes/Yes 6.5007.54799.00 6.059
03/25/2015 No28 0.00 Yes/Yes 6.7907.54799.00 6.059

09/13/2011 NoSTpar28 0.00 Yes/Yes 909MW104SR Residue, total 
filtrable, mg/L

99999.00

12/08/2011 No28 0.00 Yes/Yes 96599999.00
03/08/2012 No28 0.00 Yes/Yes 88699999.00
09/16/2013 No28 0.00 Yes/Yes 72499999.00
11/20/2013 No28 0.00 Yes/Yes 77099999.00
02/18/2014 No28 0.00 Yes/Yes 79299999.00
06/11/2014 No28 0.00 Yes/Yes 79299999.00
03/25/2015 No28 0.00 Yes/Yes 77099999.00

09/13/2011 NoSTmdl12 100.00 No/No <0.010MW104SR Selenium, 
dissolved, mg/L

0.010N/A

12/08/2011 No12 100.00 No/No <0.0100.010N/A
03/08/2012 No12 100.00 No/No <0.0100.010N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Silver, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar28 0.00 Yes/No 164.000MW104SR Sulfate, dissolved, 
mg/L

327.88599.00
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

12/08/2011 NoSTpar28 0.00 Yes/No 237.000MW104SR Sulfate, dissolved, 
mg/L

327.88599.00

03/08/2012 No28 0.00 Yes/No 140.000327.88599.00
09/16/2013 No28 0.00 Yes/No 43.000327.88599.00
11/20/2013 No28 0.00 Yes/No 134.000327.88599.00
02/18/2014 No28 0.00 Yes/No 138.000327.88599.00
06/11/2014 No28 0.00 Yes/No 68.000327.88599.00
03/25/2015 No28 0.00 Yes/No 100.000327.88599.00

09/13/2011 NoSTmdl12 100.00 No/No <0.002MW104SR Thallium, 
dissolved, mg/L

0.002N/A

12/08/2011 No12 100.00 No/No <0.0020.002N/A
03/08/2012 No12 100.00 No/No <0.0020.002N/A

09/13/2011 NoSTlow212 83.33 No/No <0.005MW104SR Zinc, dissolved, 
mg/L

0.00945.96

12/08/2011 No12 83.33 No/No <0.0050.00945.96
03/08/2012 No12 83.33 No/No <0.0050.00945.96
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APPENDIX F 
 

GROUNDWATER SAMPLING PROTOCOL 
 



Groundwater Sampling Protocol 
 
The following procedures shall be used in sampling groundwater at the site. This sampling protocol 
shall apply to the routine quarterly (or modified semi-annual or annual) sampling events. A sample 
collector’s worksheet, comparable to the one located in Exhibit 1, may be used for noting relevant 
information in regard to each well. 
 
Water Levels 

Water levels shall be taken in each well prior to purging and/or sampling. Water levels should be taken 
as close together as practical, to prevent any time distortion of the water surface data. The following 
steps shall be followed to obtain accurate water level readings: 

1. Note the general condition of the monitoring well on the worksheet. This shall include, but is 
not limited to the condition of the casing, the lock, evidence of tampering, condition of the 
pad, and any standing water. 

2. Remove the lock and open the monitoring well. Note the condition of the interior of the 
casing and the condition of the well cap and riser. Open the cap, taking care not to 
allow dirt or foreign material into the monitoring well. 

3. The technician shall rinse the probe and cable of the water level meter with decon water. 

4. Slowly lower the probe into the monitoring well until the meter indicates the water 
surface has been reached. 

5. Note the depth to water (to the nearest 0.01 ft) and the time on the worksheet. 

6. Lower the probe to the bottom of well. (If a dedicated pump is installed in the well, skip 
this step). Note the well depth on the worksheet. The depth of the well will be measured 
on an annual basis, at wells that do not contain dedicated pumps. The depth of wells with 
dedicated pumps will be measured at least once every 5 years, or whenever the pump is 
removed. 

7. Slowly remove the probe from the well. Rinse the probe and line with decon water. 

8. Replace cap. Close and lock the well. Proceed to the next well, and repeat. 
 
Purging of Monitoring Well – Pump Method 

After all water level measurements have been taken, the monitoring wells shall be purged to provide a 
representative sample. Each groundwater monitoring well shall be purged by using a dedicated pump. 
The pump construction shall consist of inert materials consistent with the monitoring well construction 
(e.g., stainless steel pump bodies installed in stainless steel wells). 
 
Purging shall be conducted utilizing a “low-flow” or minimal drawdown technique. Flow rates for this 
technique will typically fall below 0.5 liters/minutes, with an overall goal of not reducing the water level 
in the monitoring well by more than 0.3 ft during purging. Water levels should be checked frequently to 
ensure that the drawdown in the well does not exceed the 0.3-ft limits. Every 3 minutes to 5 minutes, 
readings shall be taken on the following water quality indicators to determine if a representative water 
sample is available. 
 

x pH (in SU), 
x Specific Conductance (in µmhos/cm or µS/cm), 
x Temperature (in ºF), 
x And, it is suggested, at least one of the following: 

- Redox Potential (in mV); 
- Dissolved Oxygen (in mg/L); and/or 
- Turbidity (in NTU). 

 



The water quality indicators will be considered stabilized when the following tolerances are reached 
after three consecutive readings: 

 
● pH..................................... ±0.05 SU        ● Redox Potential .............. ±10 percent 
● Specific Conductance ...... ±5 percent      ● Dissolved Oxygen........... ±10 percent 
● Temperature..................... ±0.5ºF            ● Turbidity.......................... ±10 percent 

 
Slow recovering wells require special consideration. If a well is dry, or is purged below the bottom of 
the pump intake, the well will be allowed to recharge for at least 12 hours. Samples shall be collected 
until all sample containers have been filled or the well becomes dry. Notes shall be kept on the 
worksheet with regard to water levels, times, volume of water removed, and any other parameters 
considered to be relevant. 

 
Purging of Monitoring Well – Bailer Method 

Purging and sample collection with a bailer shall be performed in the event of a non-functioning pump 
or from a well that does not have a dedicated pump installed. A sample shall be collected utilizing a 
factory packaged, clean, disposable bailer with an appropriate length of new, clean rope attached. 

 
Calculate the number of bailer volumes of water needed to remove one (1) well volume of water. 

 
Well Volume Calculations (2-inch well): 

Schedule 40 PVC has an inside diameter of 2.067 inches. 

?�((2.067 inches/12 inches/ft)/2)2 y�S�y�1 ft of water = 0.0233 ft3/ft of water.  

0.0233 ft3/ft y�7.48 gallons/ft3 = 0.174 gallon/ft 

 
Schedule 5 Stainless Steel (304 or 316) has an inside diameter of 2.245 inches. 
?�((2.245 inches/12 inches/ft)/2)2 y�S�y�1 ft of water = 0.0275 ft3/ft of water.  
0.0275 ft3/ft y�7.48 gallons/ft3 = 0.206 gallon/ft 

 
Volume of well (in gallons) = well type gallon/ft y�(DTB - DTW); where,  
DTB {�depth to bottom of well (from measuring point), and 
DTW {�depth to water (from measuring point) 

 
Bailer Volumes:  
Disposable bailer volumes will vary by type and manufacturer. Volume information should be 
obtained before going to the site. For comparison, a 3 ft stainless steel bailer has a volume of 
approximately 1220 cc or 0.322 gallon and a 5 ft PVC bailer of approximately 1085 cc or 0.287 
gallon. 

 
Open monitoring well, being careful that no potential contaminant enters the well. 

Remove one (1) bailer volume of water from the monitoring well. Test pH, specific conductance and 
temperature. Note values on worksheet. (Turbidity, redox potential and dissolved oxygen will vary 
considerably due to the agitation a bailer will cause in the well. Testing for these parameters is not 
recommended with this method.) 

Remove one-half (½) gallon of water from the monitoring well. Test pH, specific 
conductance and temperature. Note values on worksheet. 

Remove ½ to 1 gallon of water. Test pH, specific conductance and temperature. Record data on 
worksheet. 

Repeat until pH, specific conductance and temperature stabilize or three (3) well volumes of water have 
been removed. 



If the monitoring well becomes dry, or there is insufficient water to obtain all necessary samples, the 
monitoring well will be allowed to recharge for 24 hours. Samples shall be collected until all sample 
containers are filled or the well becomes dry. Notes shall be kept on the worksheet regarding water 
levels, times, volume of water removed, and any other parameters considered by the technician to be 
relevant. 

If there is sufficient water volume in the monitoring well to obtain all samples, sample collection 
shall begin at this time. 
 
Sample Collection Order 

Samples shall be collected starting at the monitoring well with the least likelihood for contamination. 
Sampling shall proceed from the well with the lowest potential for contamination to the well with the 
highest potential for contamination. 
 
Field Measurements 
 
 General 
 
Upon arrival at each groundwater monitoring well, the technician shall note on the sampler’s worksheet or 
in a field notebook the date, time, ambient air temperature, general weather conditions, and individuals 
present, including sample team members and any observers. (Note: Any observers shall need at a 
minimum, the same personal protective gear as the members of the sample team.) 
 
Establish a “clean area” near the monitoring well where the sample containers and equipment can be 
stored while not in use. Every effort should be made to keep the sampling equipment and containers 
from contacting the ground surface. If necessary, a disposable, plastic tarp can be used as a ground 
cover to prevent potential contamination of the sample containers and equipment. Typically, the back 
of the field vehicle will be used as the “clean area”. 
 
Any non-dedicated sampling equipment (meter probes, thermometers, etc.) shall be washed in a 
commercial, laboratory cleaner (Alconox®, Liquinox®, or equivalent), and thoroughly rinsed in decon 
water before each use. Calibration shall be performed at each new monitoring location after the initial 
decontamination. After use, each device shall be powered down (if necessary) decontaminated, and 
stored in its manufacturer-approved container. 
 
Temperature 
 
Obtain a water sample from the well. Place the sample aliquot in a disposable container, insert the 
thermometer (or electronic probe), wait until the readings have stabilized, and record the temperature on 
the worksheet. Temperature for a glass thermometer should be noted to the nearest degree Fahrenheit 
(1ºF). For electronic thermometers (thermocouples), temperature should be noted to the nearest tenth 
degree Fahrenheit (0.1ºF). The thermometer or probe shall be cleaned and rinsed with decon water after 
use. 
 
pH 
 
Confirm calibration of the instrument by comparing with an appropriate buffer solution. Adjust for 
temperature compensation (if meter is not self-compensating). Rinse probe with decon water. Obtain 
a sample from the well and place the probe in sample aliquot. Note the pH and record on the sample 
worksheet. Note pH readings to the nearest tenth unit (0.1). 

Specific Conductance 

Confirm calibration of the instrument by comparing against an appropriate buffer solution. Adjust for 
temperature compensation (if meter is not self-compensating). Rinse the probe with decon water. Obtain a 
sample from the well and place the probe in sample aliquot. Note the specific conductance and record on 
the sample worksheet. Specific conductance should be noted to the nearest micromhos per centimeter 
(µmhos/cm) or microSiemens per centimeter (µS/cm). 



Sample Collection Procedures 

Jars and vials may ship pre-labeled from the laboratory, identifying the analysis and preservative for 
each type of sample. Dependent upon circumstances, sample containers may be prepared by non- 
laboratory personnel. If so, this should be noted on the sample worksheet or in the field notebook. 
 
A technician shall remove a sample container from the cooler, affix a label, and in indelible, waterproof 
ink write the well number and/or sample I.D., the facility name, the sample collection date and time, the 
type of sample in the container, and the sample collector’s name. A technician shall organize the 
containers in the following sampling order: 
 

x Metals and Minerals (dissolved) 
x Anions (dissolved) 
x Total Dissolved Solids (TDS) 
x Cyanides (total) 

 
Dissolved parameters include dissolved metals and minerals, total dissolved solids (TDS), and nitrogen 
should be field filtered. Samples should be filtered using a 0.45-micron filter attached to the sample 
pump line. Other filter apparatus may be utilized as long as Illinois EPA guidelines are followed. Filters 
should be replaced no less frequently than at each new well, and may need to be replaced more often if 
flow is restricted due to particulate matter in the sample water. 
 
Transportation of Monitoring Samples 
 
Sample Preservation Techniques 
The preservation techniques utilized in the groundwater samples will typically adhere to those listed in 
Handbook for Sampling and Sample Preservation of Water and Wastewater, U.S. EPA, EPA-600/4-82- 
029, September 1982 and/or Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 
EPA/530/SW-846, 3rd. Edition, Final Update IV (January 2008). 
 
Transportation of Samples 

Samples shall be transported to the laboratory in sealed, insulated shipping containers, ice chests, or 
coolers. The shipping containers should be sturdy, and if samples are contained in glass bottles, 
dividers and/or bubble wrap should be used to restrict potential breakage. All samples will be packed in 
ice or a packaged refrigerant as necessary for proper preservation. Samples should be packed to 
maintain sample temperatures as close to 4ºC (degrees Celsius) or 39ºF as possible from the time the 
samples are collected to the time the samples are received by the laboratory. The samples should be 
shipped/delivered to the laboratory as soon as practical, preferably within 24 hours of sample collection. 
 
All samples shall be accompanied by a chain-of-custody record. The sampler shall retain a copy of the 
record and forward the original with the samples to the analytical laboratory. Once the laboratory has 
received the samples, a representative from the laboratory is to complete the record, retain the original 
and return a copy with the chemical analysis reports to the sampler. The chain-of-custody shall contain 
the facility name, the wells sampled, time and date of sampling, members of the sampling party, type of 
samples (i.e. water, soil, leachate, etc.), number of sample bottles, requested analysis, overnight 
courier, etc. A sample chain-of-custody record is provided in Exhibit 2. 
 
Attachments 
Exhibit 1: Groundwater Sampling Worksheet 
Exhibit 2: Example Chain-of-Custody Record 
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Dynegy Midwest Generation, LLC  
10901 Baldwin Road 
Baldwin, IL 62217 

Groundwater Monitoring Plan Addendum the Fly Ash Pond System 
Baldwin Power Plant, Baldwin, IL 
 

Ramboll Americas Engineering Solutions, Inc. (Ramboll) is providing the attached 
Addendum to the Groundwater Monitoring Plan (GMP) for inclusion in the Operating 
Permit Applications as required under Title 35 of the Illinois Administrative Code 
(35 I.A.C.) § 845.230 and allowed under 35 I.A.C. § 845.210(d)(1). The GMP was 
previously submitted to and approved by the Illinois Environmental Protection 
Agency (IEPA) as part of the Closure and Post-Closure Care Plan for the Baldwin Fly 
Ash Pond System (Closure Plan; AECOM, 2016) submitted for the Baldwin Power 
Plant (BPP) Fly Ash Pond System (FAPS; Vistra identification [ID] number [No.] 605 
and National Inventory of Dams [NID] No. IL50723). The FAPS is comprised of the 
following three CCR units identified by IEPA: 

• Old East Fly Ash Pond, IEPA ID No. W1578510001-01 

• East Fly Ash Pond, IEPA ID No. W1578510001-02 

• West Fly Ash Pond, IEPA ID No. W1578510001-03 

This Addendum to the BPP FAPS GMP (Attachment 1), modifies the existing 
monitoring program and network to align with Part 845. Upon issuance of the 
Operating Permit, groundwater monitoring will be performed as specified in the 
Addendum.  

BACKGROUND 

AECOM submitted the Closure Plan for the FAPS on April 7, 2016. Included in 
Appendix A of that report was a Supplemental Hydrogeologic Site Characterization 
Study and Groundwater Monitoring Plan (Attachment 2). IEPA provided comments 
on these documents in a letter dated July 13, 2016. A Technical Memorandum from 
Natural Resource Technology, Inc. (NRT), dated August 8, 2016, provided 
additional information and revised portions of the documents to address comments 
provided by IEPA. The Closure Plan was approved by IEPA in a letter dated August 
16, 2016. Closure of the FAPS was completed in November 2020.  

On April 21, 2021 Part 845 became effective, and 35 I.A.C. § 845.100(i) provides 
the following with respect to certain CCR units closed prior to the effective date: 

i) If a CCR surface impoundment has completed an Agency-approved 
closure before April 21, 2021, this Part does not require the owner or 
operator of the CCR surface impoundment to resubmit to the Agency any 
closure plan, closure report, or closure certification for that completed 
closure. 

https://ramboll.com/
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SUBMITTALS 

The attached documents are being provided to address requirements of 35 I.A.C. § 845.230 as follows: 

• Addendum to the BPP FAPS GMP (new submittal, Attachment 1). This Addendum includes revisions to the 
monitoring well network, analytical parameters, and statistical procedures included in the previously 
submitted GMP (NRT, 2016). These modifications are proposed to meet and fulfill the requirements in 
35 I.A.C. § 845.630 and 35 I.A.C. § 845.640 (Groundwater Monitoring Systems and Statistical 
Procedures); and 35 I.A.C. § 845.650(b) (background samples). The proposed modifications were 
identified and developed using existing and previously approved documents, but additional information 
has been provided where necessary. 

• Groundwater Monitoring Plan as included in the Supplemental Hydrogeologic Site Characterization and 
Groundwater Monitoring Plan (Attachment 2). This attachment provides a copy of the existing 
groundwater monitoring plan as it was approved by IEPA. 

 
Sincerely, 
 
 
 
Eric Tlachac, PE Brian G. Hennings, PG 
Managing Engineer Managing Hydrogeologist 

D +1 414 837 3541 D +1 414 837 3524 
M +1 262 719 4526 M +1 262 719 4512 
eric.tlachac@ramboll.com brian.hennings@ramboll.com 
 

ATTACHMENTS:  
Attachment 1 Addendum to the Groundwater Monitoring Plan  
Attachment 2 Groundwater Monitoring Plan, as included in the Supplemental Hydrogeologic Site 

Characterization and Groundwater Monitoring Plan submitted to the IEPA with the Closure 
and Post-Closure Care Plan dated March 2016 

mailto:first.last@ramboll.com
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LICENSED PROFESSIONAL CERTIFICATIONS 

35 I.A.C. § 845.630 Groundwater Monitoring Systems (PE) 

I, Eric J. Tlachac, a qualified professional engineer in good standing in the State of Illinois, certify 
that the groundwater monitoring system described in this document (Addendum to the 
Groundwater Monitoring Plan, Baldwin Power Plant Fly Ash Pond System), meets the intent of 35 
I.A.C. § 845.630. The monitoring system was developed based on information included in the 
IEPA approved Hydrogeologic Site Characterization Report submitted with the IEPA approved 
Closure and Post Closure Care Plan.  
 
 
 
_____________________________________ 
Eric J. Tlachac 
Qualified Professional Engineer 
062-063091 
Illinois 
Date: October 25, 2021 
 
 
 
35 I.A.C. § 845.630 Groundwater Monitoring Systems (PG) 

I, Brian G. Hennings, a qualified professional geologist in good standing in the State of Illinois, 
certify that the groundwater monitoring system described in this document (Addendum to the 
Groundwater Monitoring Plan, Baldwin Power Plant Fly Ash Pond System), meets the intent of 35 
I.A.C. § 845.630. The monitoring system was developed based on information included in the 
IEPA approved Hydrogeologic Site Characterization Report submitted with the IEPA approved 
Closure and Post Closure Care Plan. 
 
 
 
_____________________________________ 
Brian G. Hennings 
Professional Geologist 
196.001482 
Illinois 
Date: October 25, 2021 
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ACRONYMS AND ABBREVIATIONS 

§ Section 
35 I.A.C. Title 35 of the Illinois Administrative Code  
40 C.F.R. Title 40 of the Code of Federal Regulations 
ASD Alternate Source Demonstration 
bgs below ground surface 
BPP Baldwin Power Plant 
CCR coal combustion residuals  
Closure Plan Baldwin Fly Ash Pond System Closure Plan, Post-Closure Plan 
cm/s centimeters per second 
DMG Dynegy Midwest Generation, LLC 
FAPS Fly Ash Pond System 
GMP Groundwater Monitoring Plan 
GWPS groundwater protection standard 
ID identification 
IEPA Illinois Environmental Protection Agency 
mp measuring point 
NID National Inventory of Dams 
No. number 
NPDES National Pollution Discharge Elimination System 
NRT Natural Resource Technology, Inc. 
Part 845 Residuals in Surface Impoundments: Title 35 of the Illinois Administrative Code 

§ 845 
PMP potential migration pathway 
QA/QC quality assurance/quality control 
Ramboll Ramboll Americas Engineering Solutions, Inc. 
RL reporting limit 
SI surface impoundment 
TDS total dissolved solids 
UA uppermost aquifer 
Unified Guidance Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified 

Guidance 
USEPA United States Environmental Protection Agency 
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1. INTRODUCTION 

1.1 Overview 

In accordance with requirements of the Standards for the Disposal of Coal Combustion Residuals 
(CCR) in Surface Impoundments (SIs): Title 35 of the Illinois Administrative Code (35 I.A.C.) 
Section (§) 845 (Part 845) (Illinois Environmental Protection Agency [IEPA], April 15 2021), 
Ramboll Americas Engineering Solutions, Inc. (Ramboll) has prepared this Addendum to the 
Groundwater Monitoring Plan (GMP) on behalf of Baldwin Power Plant (BPP) (Figure 1-1), 
operated by Dynegy Midwest Generation, LLC (DMG). This Addendum applies specifically to the 
CCR Multi-Unit referred to as the Fly Ash Pond System (FAPS; Vistra identification [ID] number 
[No.] 605 and National Inventory of Dams [NID] No. IL50723). The FAPS consists of three CCR 
SIs including the Old East Fly Ash Pond System (IEPA ID No. W1578510001-01), the East Fly Ash 
Pond (IEPA ID No. W1578510001-02), and the West Fly Ash Pond (IEPA ID No. 
W1578510001-03) (Figure 1-2). The FAPS is a closed, unlined CCR Multi-Unit that was 
previously used to manage CCR and non-CCR waste streams at the BPP. 

AECOM submitted the Closure and Post-Closure Care Plan for the Baldwin Fly Ash Pond System 
(Closure Plan) dated March 2016, which was approved by the IEPA on August 16, 2016. The 
Closure Plan included the Groundwater Monitoring Plan (Natural Resource Technology, Inc. 
[NRT], 2016) which defined groundwater monitoring for the FAPS following approval of the 
Closure Plan. Closure of the FAPS was completed on November 17, 2020. 

On April 21, 2021, Part 845 became effective, and for CCR units closed prior to the effective date 
the following section was included (35 I.A.C. § 845.100(i)): 

If a CCR surface impoundment has completed an Agency-approved closure before 
April 21, 2021, this Part does not require the owner or operator of the CCR surface 
impoundment to resubmit to the Agency any closure plan, closure report, or closure 
certification for that completed closure. 

This Addendum includes modifications to the previously approved GMP to provide content 
required by 35 I.A.C. § 845.630 (Groundwater Monitoring System), 35 I.A.C. 845.640 
(Groundwater Sampling and Analysis), and 35 I.A.C. 845.650 (Groundwater Monitoring Program) 
for the FAPS. Specifically, this Addendum incorporates additional monitoring wells to evaluate 
potential migration pathways and monitoring parameters specified in 35 I.A.C. § 845.600. 

1.2 Purpose and Scope 

The purpose of this Addendum is to provide updated GMP text, tables, and figures to incorporate 
modifications made to the existing monitoring program to comply with Part 845. Following 
issuance of the Part 845 Operating Permit, the application for which this Addendum is attached, 
groundwater monitoring at the FAPS will include the following: 

• Monitoring required by Title 40 of the Code of Federal Regulations (40 C.F.R.) § 257 
Subpart D (pre-existing with no modifications, until USEPA approves Part 845) 

• Part 845 Monitoring (proposed) 

Details of the monitoring programs (schedules and parameters), monitoring well networks, and 
analysis (statistical methods) are included in this Addendum. No changes are proposed to the 
monitoring networks utilized for NPDES Permit, IEPA Operating Permit, Closure Plan, or 40 C.F.R. 
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§ 257 Subpart D monitoring; however, those details have been included for completeness. 
Additional information regarding the hydrogeology and groundwater quality were included with 
the Closure Plan and are not reproduced in this Addendum. 
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2. GROUNDWATER MONITORING SYSTEMS 

The Part 845 groundwater monitoring network for the FAPS was developed to monitor post-
closure groundwater quality and trends and demonstrate compliance with the applicable 
groundwater quality standards identified in Section 3. The existing and proposed groundwater 
monitoring well networks consist of a sufficient number of wells, installed at appropriate locations 
and depths, to monitor post-closure compliance with groundwater quality standards for Class II - 
General Resource Groundwater, 40 C.F.R. § 257 and 35 I.A.C. § 845.600. 

The monitoring wells are designed and constructed in a manner consistent with the standards of 
40 C.F.R. § 257 and Title 77 of the Illinois Administrative Code § 920.170, as required by 35 
I.A.C. § 845.630(e), including the following: 

• All monitoring wells are cased in a manner that maintains the integrity of the boreholes. 

• Wells are screened to allow sampling only at the specified interval. 

• All wells are covered with vented caps, unless located in flood-prone areas, and equipped 
with devices to protect against tampering and damage. 

Consistent with applicable standards, the monitoring well networks described below fulfill the 
following goals: 

• Enable the collection of groundwater samples that represent the quality of background water 
that has not been affected by the FAPS. 

• Enable the collection of groundwater samples that represent the quality of downgradient 
groundwater. 

• Include wells that are located within the stratigraphic unit(s) that may serve as potential 
chemical migration pathways. 

Groundwater monitoring at the FAPS is currently being performed in accordance with Special 
Condition No. 17 of NPDES Permit IL0000043, Special Condition No. 5 of IEPA Operating Permit 
2020-EA-65016, the GMP that was approved in the Closure Plan, and 40 C.F.R. § 257. This 
Addendum proposes additions to that network which were developed to comply with the 
requirements of Part 845. It is anticipated that upon acceptance and approval of the Operating 
Permit application (and by extension the GMP) for the BPP and upon acceptance and approval of 
Part 845 by the United States Environmental Protection Agency (USEPA) as a State CCR Permit 
Program, the Part 845 monitoring program will supersede the NPDES Permit monitoring program 
Special Condition No. 17 (following approval of a future NPDES Permit modification), the IEPA 
Operating Permit monitoring program Special Condition No. 5 (following approval of a future 
Operating Permit modification), the Closure Plan monitoring program, and 40 C.F.R. § 257 
monitoring program.  

2.1 NPDES Permit Monitoring Network 

The NPDES Permit monitoring well network includes fourteen monitoring wells, including three 
compliance wells (MW-350, MW-352, and MW-355) installed in bedrock, nine compliance wells 
(MW-104SR, MW-104DR, MW-150, MW-152, MW-252, MW-153, MW-253, MW-154, and MW-155) 
installed in unlithified materials, and two supplemental monitoring wells (MW-156 and MW-157S) 
installed in unlithified materials. These wells are monitored in accordance with Special Condition 
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No. 17 of expired NPDES Permit IL0000043. The NPDES Permit monitoring network well locations 
are shown on Figure 2-1. 

The NPDES Permit monitoring well network exceeds the requirements of Special Condition No. 17 
of NPDES Permit IL0000043 and groundwater samples are collected quarterly and analyzed for 
the parameters listed in Table A below. MW-156 and MW-157S are monitored for field 
parameters only. Results are submitted to IEPA by February 28 of the following year as required 
by the NPDES Permit. 

Table A. NPDES Permit Groundwater Monitoring Program Parameters 

Field Parameters 1 

pH Depth to Water (below land surface; feet) Groundwater Elevation (feet) 

Specific Conductance Depth to Water (below measuring point [mp]; feet) 

Temperature Elevation of mp; feet  

Inorganics 

Chloride (dissolved) Sulfate (dissolved)  

Nitrate  Total Dissolved Solids (TDS)  

Metals  

Boron (dissolved) Iron (total) Manganese (total) 

1 Dissolved oxygen, oxidation/reduction potential, and turbidity are recorded during sample collection. 

2.2 IEPA Operating Permit Monitoring Program 

The IEPA Operating Permit monitoring well network includes seventeen monitoring wells, 
including two background monitoring wells (MW-304 and MW-306) installed in bedrock, three 
compliance wells (MW-350, MW352, and MW-355) installed in bedrock, ten compliance wells 
(MW-104SR, MW-104DR, MW-150, MW-151, MW-152, MW-252, MW-153, MW-253, MW-154, and 
MW-155) installed in unlithified materials, and two supplemental monitoring wells (OW-1561 and 
OW-157S1) installed in the unlithified materials. These wells are monitored in accordance with 
Special Condition No. 5 of IEPA Operating Permit 2020-EA-65016, issued on March 31, 2020. The 
IEPA Operating Permit monitoring network well locations are shown on Figure 2-1.  
 
The IEPA Operating Permit monitoring network wells are sampled quarterly for the laboratory and 
field parameters as required in Special Condition No. 5 of IEPA Operating Permit 2020-EA-65016 
listed below in Table B. OW-156 and OW-157 are monitored for field parameters only. Results 
are submitted to IEPA by February 28 of the following year as required by the IEPA Operating 
Permit. 
 
  

 
1 OW-156 and OW-157 are identified in NPDES Permit IL0000043 as MW-156 and MW-157S, respectively.  
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B. IEPA Operating Permit Groundwater Monitoring Program Parameters 

Field Parameters 1 

pH Depth to Water (below land surface; feet) Groundwater Elevation (feet) 

Specific Conductance Depth to Water (below mp; feet)  

Temperature Elevation of mp; feet  

Inorganics 

Chloride (dissolved) Sulfate (dissolved)  

Nitrate TDS  

Metals  

Boron (dissolved) Iron (total) Manganese (total) 

1 Dissolved oxygen, oxidation/reduction potential, and turbidity are recorded during sample collection. 

2.3 IEPA Closure Plan Monitoring Program 

The approved IEPA Closure Plan monitoring well network and monitored parameters align with 
the monitoring locations (Figure 2-1) and parameters included in the IEPA Operating Permit 
monitoring well program detailed above in Section 2.2. 

2.4 40 C.F.R. § 257 Monitoring Program 

The 40 C.F.R. § 257 monitoring well network consists of ten of the same bedrock groundwater 
monitoring wells used to monitor the uppermost aquifer, including two background wells 
(MW-304 and MW-306) and eight compliance wells (MW-350, MW-366, MW-375, MW-377, 
MW-383, MW-384, MW-390, and MW-391). The 40 C.F.R. § 257 monitoring well network 
locations are shown on Figure 2-1. 

Assessment monitoring in accordance with 40 C.F.R. § 257.95 was initiated on April 9, 2018. 
Details on the procedures and techniques used to fulfill the groundwater sampling and analysis 
program requirements are found in the Sampling and Analysis Plan for the FAPS (NRT, 2017). 

Groundwater samples are collected semi-annually and analyzed for the following laboratory and 
field parameters from Appendix III and Appendix IV of 40 C.F.R. § 257, summarized in Table C 
below. 
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Table C. 40 C.F.R. § 257 Groundwater Monitoring Program Parameters 

1 Dissolved oxygen, temperature, specific conductance, oxidation/reduction potential, and turbidity are recorded during 

sample collection. 

Results and analysis of groundwater sampling are reported annually by January 31 of the 
following year and made available on the CCR public website as required by 40 C.F.R. § 257. 

2.5 Proposed Part 845 Monitoring Well Network 

The groundwater monitoring network proposed in this plan will consist of seventeen wells, 
including two background monitoring wells (MW-304 and MW-306) installed in bedrock, nine 
compliance wells (MW-350, MW-352, MW-366, MW-375, MW-377, MW-383, MW-384, MW-390, 
and MW-391) installed in bedrock, and six compliance wells (MW-150, MW-151, MW-152, 
MW-153, MW-252, and MW-253) installed within the unlithified materials potential migration 
pathway. The proposed network is summarized in Table D below and displayed on Figure 2-2.  

The groundwater samples collected from the seventeen wells will be used to monitor and 
evaluate groundwater quality and demonstrate compliance with the groundwater quality 
standards listed in 35 I.A.C. § 845.600(a). The proposed monitoring wells will yield groundwater 
samples that represent the quality of downgradient groundwater at the CCR boundary (as 
required in 35 I.A.C. § 845.630(a)(2)). Monitoring well depths and construction details are listed 
in Table 2-1 and summarized in Table D below. 

  

Field Parameters1 

Groundwater Elevation  pH   

Appendix III Parameters (Total, except TDS) 

Boron Chloride Sulfate 

Calcium Fluoride TDS 

Appendix IV Parameters (Total) 

Antimony Cadmium Lithium Selenium 

Arsenic Chromium Mercury Thallium 

Barium Cobalt Molybdenum Radium 226 and 228 combined 

Beryllium Lead   
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Table D. Proposed Part 845 Monitoring Well Network 

Well ID Monitored Unit Well Screen Interval 
(feet bgs) Well Type1 

MW-150 PMP 15.0 – 24.7 Compliance 

MW-151 PMP 6.1 – 15.8 Compliance 

MW-152 PMP 7.5 – 16.7 Compliance 

MW-153 PMP 10.4 – 20.0 Compliance 

MW-252 PMP 44.4 – 49.0 Compliance 

MW-253 PMP 29.9 – 34.5 Compliance 

MW-304 UA 45.0 – 55.0 Background 

MW-306 UA 72.7 – 87.7 Background 

MW-350 UA 41.6 – 46.2 Compliance 

MW-352 UA 67.9 – 72.5 Compliance 

MW-366 UA 42.0 – 52.0 Compliance 

MW-375 UA 57.0 – 67.0 Compliance 

MW-377 UA 46.0 – 56.0 Compliance 

MW-383 UA 58.0 – 68.0 Compliance 

MW-384 UA 60.5 – 70.5 Compliance 

MW-390 UA 50.0 – 65.0 Compliance 

MW-391 UA 55.0 – 70.0 Compliance 
1 Well Type refers to the role of the well in the monitoring network. 
bgs = below ground surface 
PMP = potential migration pathway 
UA = uppermost aquifer 
 

2.6 Well Abandonment 

No wells are currently proposed for abandonment. 
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3. APPLICABLE GROUNDWATER QUALITY STANDARDS 

3.1 Groundwater Classification 
The 35 I.A.C. § 620 groundwater classification at the FAPS was presented in the GMP (NRT, 
2016) and is summarized here. Unlithified and bedrock groundwater at the FAPS each meet the 
definition of Class II - General Resource Groundwater (35 I.A.C. § 620.220) based on the 
following criteria: 

• Groundwater which does not meet the provisions of 35 I.A.C. § 620.210 (Class I), 620.230 
(Class III), or35 I.A.C. § 620.240 (Class IV). 

• Geologic material with a hydraulic conductivity of less than 1 x 10-4 centimeters per second 
(cm/s). 

3.2 Statistical Evaluation of Background Groundwater Data 
A Statistical Analysis Plan (Appendix A) has been developed to describe procedures that will be 
used to establish background conditions and implement compliance monitoring as necessary and 
required by 35 I.A.C. § 845.640 and 35 I.A.C. § 845.650. The Statistical Analysis Plan was 
prepared in accordance with the requirements of 35 I.A.C. § 845.640(f), with reference to the 
acceptable statistical procedures provided in USEPA’s Statistical Analysis of Groundwater 
Monitoring Data at RCRA Facilities, Unified Guidance (Unified Guidance, March 2009), and is 
intended to provide a logical process and framework for conducting the statistical analysis of the 
data obtained during groundwater monitoring. 

In accordance with 35 I.A.C. § 845.640(f)(1), the statistical method chosen for analysis of 
background groundwater quality was either the tolerance interval or the prediction interval 
procedure for each constituent listed in 35 I.A.C. § 845.600(a)(1) at this CCR multi-unit per 35 
I.A.C. § 845.640(f)(1)(C). A comparison of the statistical background concentrations and 
groundwater quality standards listed in 35 I.A.C. § 845.600(a)(1) and the resulting Groundwater 
Protection Standards (GWPSs) are summarized in Table 3-1. 

3.3 Applicable Groundwater Protection Standards 
The applicable GWPS will be established in accordance with 35 I.A.C. § 845.600(a) (greater of 
the background concentration or numerical limit specified in 35 I.A.C. § 845.600(a)(1)). The 
results of the statistical analysis of background groundwater data (Table 3-1) indicate that most 
of the background concentrations in the uppermost aquifer and potential migration pathway are 
less than the groundwater quality standards listed in 35 I.A.C. § 845.600(a)(1). Therefore, for 
these parameters, the groundwater quality standards listed in 35 I.A.C. § 845.600(a)(1) will be 
applied to the results from the proposed groundwater monitoring network. The exceptions 
include arsenic, lithium, pH, and TDS, where the background concentration or measurement are 
greater than the 35 I.A.C. 35 I.A.C. § 845.600(a)(1) standard. In these instances, the GWPS will 
be the background concentration. 

Under most circumstances, the GWPS will be compared to the lower confidence limit for the 
observed concentrations for each constituent in each compliance well. Exceptions are when there 
are high percentages (greater than 50 percent) of non-detects in compliance well data, for which 
a future mean (for 50 to 70 percent non-detects) or median (for greater than 70 percent non-
detects) will be compared to the GWPS. Consistent with the Unified Guidance, the same general 
statistical method of confidence interval testing against a fixed GWPS is recommended in 
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compliance and corrective action programs. Confidence intervals provide a flexible and 
statistically accurate method to test how a parameter estimated from a single sample compares 
to a fixed numerical limit. Confidence intervals explicitly account for variation and uncertainty in 
the sample data used to construct them. 

Evaluation of the applicable standards will occur in conjunction with the analysis of groundwater 
quality results. Background calculations and the resulting concentrations may be updated as 
appropriate, in accordance with the Statistical Analysis Plan included in Appendix A. 
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4. GROUNDWATER MONITORING PLAN 

The groundwater monitoring plan will monitor and evaluate groundwater quality to demonstrate 
compliance with the groundwater quality standards included in 40 C.F.R. § 257.94(e), 40 C.F.R. 
§ 257.95(h), and 35 I.A.C. § 845.600(a). The groundwater monitoring program will include 
sampling and analysis procedures that are consistent and provide an accurate representation of 
groundwater quality at the background and compliance wells as required by 35 I.A.C. § 845.630. 
As discussed within Section 2, five monitoring programs specific to the FAPS exist, the NPDES 
Permit monitoring program, the IEPA Operating Permit monitoring program, the Closure Plan 
monitoring program, the 40 C.F.R. § 257 monitoring program, and the proposed Part 845 
monitoring program. It is expected that upon acceptance and approval of the Operating Permit 
applications (and by extension the GMPs) for the BPP and upon acceptance and approval of Part 
845 by the USEPA as a State CCR Permit Program, the proposed Part 845 monitoring program 
will supersede the NPDES Permit, IEPA Operating Permit, Closure Plan, and 40 C.F.R. § 257 
monitoring programs. 

4.1 Monitoring Networks and Parameters 

4.1.1 NPDES Permit Monitoring 

The existing NPDES Permit monitoring program was discussed in detail in Section 2.1. Fourteen 
monitoring wells, including three compliance wells (MW-350, MW-352, and MW-355) installed in 
bedrock, nine compliance wells (MW-104SR, MW-104DR, MW-150, MW-152, MW-252, MW-153, 
MW-253, MW-154, and MW-155) installed in unlithified materials, and two supplemental 
monitoring wells (MW-156 and MW-157S) installed in unlithified materials are sampled on a 
quarterly frequency for the parameters listed in the NPDES Permit. Well locations and parameters 
will continue to be monitored and reported as required by Special Condition No. 17 of NPDES 
Permit IL0000043 until IEPA approves the proposed Part 845 monitoring network. 

4.1.2 IEPA Operating Permit Monitoring 

The existing IEPA Operating Permit monitoring program was discussed in detail in Section 2.2. 
Seventeen monitoring wells, including two background monitoring wells (MW-304 and MW-306) 
installed in bedrock, three compliance wells (MW-350, MW352, and MW-355) installed in 
bedrock, ten compliance wells (MW-104SR, MW-104DR, MW-150, MW-151, MW-152, MW-252, 
MW-153, MW-253, MW-154, and MW-155) installed in unlithified materials, and two 
supplemental monitoring wells (OW-1562 and OW-1572) installed in the unlithified materials are 
sampled on a quarterly frequency for the parameters listed in the IEPA Operating Permit. Well 
locations and parameters will continue to be monitored and reported as required by Special 
Condition No. 5 of IEPA Operating Permit 2020-EA-65016 until IEPA approves an alternate 
schedule or removes Special Condition No. 5 from the IEPA Operating Permit.  
 
4.1.3 IEPA Closure Plan Monitoring  

The existing IEPA-approved Closure Plan monitoring program was discussed in Section 2.3, and 
is in alignment with the IEPA Operating Permit monitoring program, which are sampled on a 
quarterly frequency for the parameters listed in the GMP (NRT, 2016). Well locations and 

 
2 OW-156 and OW-157 are identified in NPDES Permit IL0000043 as MW-156 and MW-157S, respectively.  
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parameters will continue to be monitored and reported as required by the Closure Plan until IEPA 
approves the proposed Part 845 monitoring network. 

4.1.4 40 C.F.R. § 257 Monitoring  

The existing 40 C.F.R. § 257 monitoring program was discussed in detail in Section 2.4. Ten 
bedrock groundwater monitoring wells used to monitor the uppermost aquifer, including two 
background wells (MW 304 and MW 306) and eight compliance wells (MW-350, MW-366, 
MW-375, MW-377, MW 383, MW 384, MW 390, and MW 391) are sampled for Appendix III and 
Appendix IV parameters on a semi-annual frequency. Well locations and parameters will continue 
to be monitored and reported as required by 40 C.F.R. § 257 until USEPA approves Part 845. 

4.1.5 Part 845 Groundwater Monitoring 

The proposed Part 845 Monitoring Network will consist of seventeen wells, including two 
background monitoring wells (MW-304 and MW-306) installed in bedrock, nine compliance wells 
(MW-350, MW-352, MW-366, MW-375, MW-377, MW-383, MW-384, MW-390, and MW-391) 
installed in bedrock, and six compliance wells (MW-150, MW-151, MW-152, MW-153, MW-252 
and MW-253) installed within the unlithified materials potential migration pathway to monitor 
potential impacts from the FAPS (Figure 2-2). Groundwater samples will be collected and 
analyzed for the laboratory and field parameters summarized in Table E below.  

Table E. Part 845 Groundwater Monitoring Program Parameters 

1 Dissolved oxygen, temperature, specific conductance, and oxidation/reduction potential will be recorded during sample 
collection. 

4.2 Sampling Schedule 

Groundwater sampling for the NPDES Permit and approved Closure Plan will be maintained until 
IEPA approval of the Part 845 GMP. Groundwater sampling for the Part 845 monitoring well 
network will initially be performed quarterly according to the schedule summarized in Table F 
below. 

  

Field Parameters1 

Groundwater Elevation pH Turbidity 

Metals (Total) 

Antimony Boron Cobalt Molybdenum 

Arsenic Cadmium Lead Selenium 

Barium Calcium Lithium Thallium 

Beryllium Chromium Mercury  

Inorganics (Total, except TDS) 

Chloride Fluoride Sulfate TDS 

Other (Total) 

Radium 226 and 228 combined 
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Table F. Part 845 Sampling Schedule 

Frequency Duration 

Monthly 
(groundwater 
elevations 
only) 

Begins: the quarter following approval of this plan and issuance of the Operating Permit.  

Ends: Following the 30-year post closure care period and following IEPA approval of 
documentation that groundwater concentrations are below standards in 35 I.A.C. § 
845.600 and concentrations exceeding background are not increasing and meet 
requirements in 35 I.A.C. § 845.780 (c)(2)(B)(i) and (ii). 

Quarterly 
(groundwater 
quality) 

Begins: the quarter following approval of this plan and issuance of the Operating Permit.  

Ends: Following the 30-year post closure care period and following IEPA approval of 
documentation that groundwater concentrations are below standards in 35 I.A.C. § 
845.600 and concentrations exceeding background are not increasing and meet 
requirements in 35 I.A.C. § 845.780 (c)(2)(B)(i) and (ii), or upon IEPA approval of an 
alternate schedule as allowed by 35 I.A.C. § 845.650(b)(4). 

Semi-annual 
(groundwater 
quality) 

Begins: Following 5 years of quarterly groundwater monitoring and IEPA approval of a 
demonstration that groundwater concentrations are below standards in 35 I.A.C. § 
845.600 and not exhibiting statistically-significant increasing trends, monitoring 
effectiveness is not compromised by a semi-annual schedule, and sufficient data has 
been collected to characterize groundwater. 

Ends: Following detection of a statistically-significant increasing trend in groundwater 
concentrations or an exceedance of the standards in 35 I.A.C. § 845.600 (quarterly 
monitoring shall be resumed in these circumstances), or following the 30-year post 
closure care period and following IEPA approval of documentation that groundwater 
concentrations are below standards in 35 I.A.C. § 845.600 and concentrations exceeding 
background are not increasing and meet requirements in 35 I.A.C. § 845.780 (c)(2)(B)(i) 
and (ii). 

 
Groundwater monitoring for the 40 C.F.R. § 257 well network will continue to follow a schedule in 
accordance with the requirements of 40 C.F.R. § 257.94 and 40 C.F.R. § 257.95. Upon USEPA 
approval of Part 845 as a State CCR Permit Program, the 40 C.F.R. § 257 monitoring will be 
discontinued and replaced by the Part 845 monitoring. 

4.3 Groundwater Sample Collection 

Groundwater sampling procedures have been developed and the collection of groundwater 
samples is being implemented to meet the requirements of 35 I.A.C. § 845.640. In addition to 
groundwater well samples, quality assurance samples will be collected as described in 
Section 4.5 (Table 4-1). 

4.4 Laboratory Analysis 

Laboratory analysis will be performed consistent with the requirements of 35 I.A.C. § 845.640(j) 
by a state-certified laboratory using methods approved by IEPA and USEPA. Laboratory methods 
may be modified based on laboratory equipment availability or procedures, but the Reporting 
Limit (RL) for all parameters analyzed, regardless of method, will be lower than the applicable 
groundwater quality standard. RLs for the applicable parameters are summarized in Table 4-2. 
Concentrations lower than the RL will be reported as less than the RL.  
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4.5 Quality Assurance Program 

Consistent with the requirements of 35 I.A.C. § 845.640(a)(5), the sampling and analysis 
program includes procedures and techniques for quality assurance/quality control (QA/QC). 
Additional quality assurance samples to be collected will include the following: 

• Field duplicates will be collected at a frequency of one per group of ten or fewer investigative 
water samples. 

• One equipment blank sample will be collected and analyzed for each day of sampling. If 
dedicated sampling equipment is used, then equipment blank samples will not be collected.  

• The duplicate and equipment blank quality assurance samples will be supplemented by the 
laboratory QA/QC program, which typically includes: 

− Regular generation of instrument calibration curves to assure instrument reliability 

− Laboratory control samples and/or quality control check standards that have been spiked, 
and analyses to monitor the performance of the analytical method 

− Matrix spike/matrix spike duplicate analyses to determine percent recoveries and relative 
percent differences for each of the parameters detected 

− Analysis of replicate samples to check the precision of the instrumentation and/or 
methodology employed for all analytical methods 

− Analysis of method blanks to assure that the system is free of contamination 

Water quality meters used to measure pH and turbidity will be calibrated according to 
manufacturer’s specifications. At a minimum, it is recommended that calibration of pH occur daily 
prior to sampling and checked for accuracy at the end of each day. Unusual or suspect pH 
measurements during sampling events will be flagged, evaluated, and additional calibration may 
be performed throughout the sampling events. Turbidity meters will be checked daily, prior to 
and following sampling. Unusual measurements or erratic meter performance will be flagged and 
evaluated for overall effects on the data prior to reporting. 

4.6 Groundwater Monitoring System Maintenance Plan 

Consistent with the requirements of 35 I.A.C. § 845.630(e)(2), maintenance will be performed as 
needed to assure that the monitoring wells provide representative groundwater samples. 
Monitoring wells will be inspected during each groundwater sampling event; inspections will 
consist of the following: 

• Visual inspection, clearing of vegetation, replacement of markers, and painting of protective 
casings as needed to assure that monitoring wells are clearly marked and accessible. 

• Visual inspection and repair or replacement of well aprons as needed to assure that they are 
intact, drain water away from the well, and have not heaved. 

• Visual inspection and repair or replacement of protective casings as needed to assure that 
they are undamaged, and that locks are present and functional. 

• Checks to assure that well caps are intact and vented, unless in flood-prone areas in which 
case caps will not be vented. 
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• Annual measurement of monitoring well depths to determine the degree of siltation within 
the wells. Wells will be redeveloped as needed to remove siltation from the screened interval 
if it impedes flow of water into the well. 

• Checks to assure that wells are clear of internal obstructions, and flow freely. 

If maintenance of a monitoring well cannot address an identified deficiency, a replacement well 
will be installed. 

4.7 Statistical Analysis 

Statistical analysis will be consistent with procedures listed in 35 I.A.C. § 845.640(f). A Statistical 
Analysis Plan, provided in Appendix A, has been developed to summarize the statistical 
procedures that will be used to evaluate the groundwater results. 

4.8 Data Reporting 

Data reporting for the 40 C.F.R. § 257 monitoring program will be consistent with recordkeeping, 
notification, and internet posting requirements described in 40 C.F.R. § 257.105 through 40 
C.F.R. § 257.-107. 

Groundwater monitoring and analysis completed in accordance with the Part 845 monitoring 
under an approved monitoring program will be reported to IEPA within 60 days after completion 
of sampling and place the data in the facility’s operating record as required by 35 I.A.C. § 
845.610(b)(3)(D). Within 14 days of posting to the operating record, information will be posted 
to the publicly accessible internet site “Illinois CCR Rule Compliance Data and Information” as 
required by 35 I.A.C. § 845.810(d). Information will also be submitted to IEPA annually by 
January 31 as required by 35 I.A.C. § 845.550, for data collected the preceding year. The report 
will include the status of the groundwater monitoring and corrective action plan for the BPP FPAS 
in addition to other requirements detailed in 35 I.A.C. § 845.610(e). 

4.9 Compliance with Applicable On-site Groundwater Quality Standards 

In accordance with 35 I.A.C. § 845.600(a)(1), the groundwater protection standard at the waste 
boundary will be the higher of either the 35 I.A.C. § 845.600 standard or the concentration 
determined by background groundwater monitoring. 

As provided in 35 I.A.C. § 845.780(c)(2), at the end of the 30-year post-closure care period, 
groundwater monitoring will continue to be conducted in post-closure care until the groundwater 
results show the concentrations are: 

• Below the GWPS in 35 I.A.C. § 845.600; and 

• Not increasing for those constituents over background, using the statistical procedures and 
performance standards in 35 I.A.C. § 845.640(f) and (g), provided that: 

− Concentrations have been reduced to the maximum extent feasible; and 

− Concentrations are protective of human health and the environment. 

Following detection of an exceedance of the GWPS, an Alternate Source Demonstration (ASD) will 
be evaluated as described in Section 4.10. 
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4.10 Alternate Source Demonstrations 

As allowed in 35 I.A.C. § 845.650(e), following detection of an exceedance of the GWPS, an ASD 
will be evaluated and, if completed, submitted to IEPA within 60 days. The ASD will provide lines 
of evidence that a source other than the FAPS caused the contamination and the FAPS did not 
contribute to the contamination, or that the exceedance of the GWPS resulted from error in 
sampling, analysis, statistical evaluation, natural variation in groundwater quality, or a change in 
the potentiometric surface and groundwater flow direction. 

The ASD will include information and analysis that supports the conclusions and a certification of 
accuracy by a qualified professional engineer. Once the ASD is approved by IEPA, the Part 845 
groundwater monitoring will continue as defined in Section 4.1.5. 

If an ASD is not completed and submitted, or IEPA does not approve the ASD, a notification of 
the exceedance will be provided to IEPA and placed in the operating record. Additional actions 
will also be completed as required by 35 I.A.C § 845.650(d)(1) through (3), including initiation of 
an assessment of corrective measures under 35 I.A.C § 845.660. As allowed in 35 I.A.C § 
845.650(e)(7), a petition for review of IEPA’s non-concurrence under 35 I.A.C. § 105 may also 
be filed. 
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TABLE 2-1. MONITORING WELL LOCATIONS AND CONSTRUCTION DETAILS 
GROUNDWATER MONITORING PLAN 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 
 

Well 

Number Type HSU 
Date 

Constructed 

Top of PVC 

Elevation 

(ft) 

Measuring 

Point 

Elevation 

(ft) 

Measuring 

Point 

Description 

Ground 

Elevation 

(ft) 

Screen 

Top 

Depth 

(ft BGS) 

Screen 

Bottom 

Depth 

(ft BGS) 

Screen Top 

Elevation 

(ft) 

Screen 

Bottom 

Elevation 

(ft) 

Well 

Depth 

(ft BGS) 

Bottom of 

Boring 

Elevation 

(ft) 

Screen 

Length 

(ft) 

Screen 

Diameter 

(inches) 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

MW-150 C PMP 09/01/2010 396.54 396.54 Top of PVC 393.84 15.00 24.70 378.80 369.20 25.20 368.70 9.6 2 38.189401 -89.878468 

MW-151 C PMP 09/01/2010 399.96 399.96 Top of PVC 397.22 6.10 15.80 391.10 381.40 16.30 380.90 9.6 2 38.188449 -89.872354 

MW-152 C PMP 09/01/2010 424.99 424.99 Top of PVC 422.18 7.50 16.70 414.70 405.50 17.20 405.00 9.3 2 38.187569 -89.866764 

MW-153 C PMP 09/01/2010 445.67 445.67 Top of PVC 442.77 10.40 20.00 432.40 422.80 20.50 422.30 9.6 2 38.185884 -89.86101 

MW-252 C PMP 09/01/2010 425.07 425.07 Top of PVC 422.27 44.40 49.00 377.90 373.20 49.50 372.70 4.6 2 38.187563 -89.866745 

MW-253 C PMP 09/01/2010 445.84 445.84 Top of PVC 442.70 29.90 34.50 412.80 408.20 35.00 407.70 4.6 2 38.185885 -89.861026 

MW-304 B UA 10/20/2015 455.49 455.49 Top of PVC 453.03 45.00 55.00 408.00 398.00 55.00 317.60 10 2 38.188332 -89.853441 

MW-306 B UA 09/25/1991 453.17 453.17 Top of PVC 450.91 72.70 87.70 378.20 363.20 87.70 361.20 15 2 38.20114 -89.846756 

MW-350 C UA 09/01/2010 396.80 396.80 Top of PVC 394.11 41.60 46.20 352.50 347.90 46.60 347.40 4.6 2 38.189416 -89.878477 

MW-352 C UA 09/01/2010 425.04 425.04 Top of PVC 422.36 67.90 72.50 354.50 349.80 73.00 348.60 4.6 2 38.187554 -89.866729 

MW-366 C UA 12/04/2015 425.08 425.08 Top of PVC 422.54 42.00 52.00 380.50 370.50 52.00 368.20 10 2 38.192191 -89.872345 

MW-375 C UA 11/06/2015 423.05 423.05 Top of PVC 420.50 57.00 67.00 363.50 353.50 67.00 335.80 10 2 38.189045 -89.873514 

MW-377 C UA 11/02/2015 421.36 421.36 Top of PVC 418.75 46.00 56.00 372.80 362.80 56.00 360.50 10 2 38.188386 -89.869742 

MW-383 C UA 12/21/2015 459.49 459.49 Top of PVC 457.18 58.00 68.00 399.20 389.20 68.00 384.20 10 2 38.194913 -89.858286 

MW-384 C UA 12/18/2015 458.95 458.95 Top of PVC 456.70 60.50 70.50 396.20 386.20 70.50 362.60 10 2 38.191789 -89.860699 

MW-390 C UA 03/04/2016 428.06 428.06 Top of PVC 425.98 50.00 65.00 376.00 361.00 65.00 358.00 15 2 38.192956 -89.869793 

MW-391 C UA 03/10/2016 426.63 426.63 Top of PVC 424.24 55.00 70.00 369.20 354.20 70.00 349.80 15 2 38.190869 -89.874759 

Notes: 
All elevation data are presented relative to the North American Vertical Datum 1988 (NAVD88), GEOID 12A 
Type refers to the role of the well in the monitoring network: background (B), compliance (C), or water level measurements only (WLO) 
WLO wells are temporary pending implementation of impoundment closure per an approved Construction Permit application 
BGS = below ground surface 
ft = foot or feet 
HSU = Hydrostratigraphic Unit 
PMP = potential migration pathway 
PVC = polyvinyl chloride 
UA = uppermost aquifer 
generated 10/22/2021, 1:24:03 PM CDT 
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TABLE 3-1. BACKGROUND GROUNDWATER QUALITY AND STANDARDS

ADDENDUM TO THE GROUNDWATER MONITORING PLAN
BALDWIN POWER PLANT

FLY ASH POND SYSTEM

BALDWIN, ILLINOIS

Parameter

Background 

Concentration

845 

Limit

Groundwater Protection 

Standard Unit

Antimony, total 0.001 0.006 0.006 mg/L

Arsenic, total 0.015 0.010 0.015 mg/L

Barium, total 0.027 2.0 2.0 mg/L

Beryllium, total 0.001 0.004 0.004 mg/L

Boron, total 1.95 2 2 mg/L

Cadmium, total 0.001 0.005 0.005 mg/L

Chloride, total 160 200 200 mg/L

Chromium, total 0.0015 0.1 0.1 mg/L

Cobalt, total 0.001 0.006 0.006 mg/L

Fluoride, total 2 4.0 4.0 mg/L

Lead, total 0.001 0.0075 0.0075 mg/L

Lithium, total 0.096 0.04 0.096 mg/L

Mercury, total 0.0002 0.002 0.002 mg/L

Molybdenum, total 0.092 0.1 0.1 mg/L

pH (field) 11.5 / 7.4 9.0 / 6.5 11.5 / 6.5 SU

Radium 226 and 228 

combined
1.5 5 5 pCi/L

Selenium, total 0.001 0.05 0.05 mg/L

Sulfate, total 208 400 400 mg/L

Thallium, total 0.002 0.002 0.002 mg/L

Total Dissolved Solids 1420 1200 1420 mg/L

Notes:

For pH, the values presented are the upper / lower limits

Groundwater protection standards for calcium and turbidity do not apply per 35 I.A.C. § 845.600(b)
mg/L = milligrams per liter

SU = standard units

pCi/L = picocuries per liter

generated 10/07/2021, 6:47:22 AM CDT



TABLE 4-1. SAMPLING AND ANALYSIS SUMMARY
ADDENDUM TO THE GROUNDWATER MONITORING PLAN
BALDWIN POWER PLANT
FLY ASH POND SYSTEM
BALDWIN, ILLINOIS

Parameter Analytical Method 1
Number of
Samples

Field
Duplicates 2

Field
Blanks 3

Equipment 
Blanks 3 MS/MSD 4 Total Container

Type
Minimum
Volume 5

Preservation
(Cool to 4 oC 

for all samples)

Sample Hold Time
from Collection Date

Metals 6 6020, Li - EPA 200.7 17 2 0 0 1 20 plastic 600 mL HNO3 to pH<2 6 months
Mercury 7470A or 6020 17 2 0 0 1 20 plastic 400 mL HNO3 to pH<2 28 days

Fluoride 9214 or EPA 300 17 2 0 0 1 20 plastic 300 mL Cool to 4 °C 28 days
Chloride 9251 or EPA 300 17 2 0 0 1 20 plastic 100 mL Cool to 4 °C 28 days
Sulfate 9036 or EPA 300 17 2 0 0 1 20 plastic 50 mL Cool to 4 oC 28 days
Total Dissolved Solids SM 2540 C 17 2 0 0 1 20 plastic 200 mL Cool to 4 oC 7 days

Radium 226 9315 or EPA 903 17 0 0 0 0 17 plastic 1000 mL HNO3 to pH<2 6 months
Radium 228 9320 or EPA 904 17 0 0 0 0 17 plastic 1000 mL HNO3 to pH<2 6 months

pH SM 4500-H+ B 17 NA NA NA NA 17 flow-through cell NA none immediately
Dissolved Oxygen 8 SM 4500-O/405.1 17 NA NA NA NA 17 flow-through cell NA none immediately
Temperature 8 SM 2550 17 NA NA NA NA 17 flow-through cell NA none immediately
Oxidation/Reduction Potential 8 SM 2580 B 17 NA NA NA NA 17 flow-through cell NA none immediately
Specific Conductance 8 SM 2510 B 17 NA NA NA NA 17 flow-through cell NA none immediately
Turbidity 7 SM 2130 B 17 NA NA NA NA 17 flow-through cell or hand-held turbidity meter NA none immediately

[O: CJC 08/18/21; C: LDC 08/31/21; U:KLT 10/4/21; C: CJC 10/4/21; U:KLT 10/7/21, C: LDC 10/20/21]
Notes:

1 Analytical method numbers are from SW-846 unless otherwise indicated. Analytical methods may be updated with more recent versions as appropriate.
2 Field duplicates will be collected at a frequency of one per group of 10 or fewer investigative water samples. Field duplicates will not be collected for radium analysis.
3 Field blanks will be collected at the discretion of the project manager; Equipment blanks will be collected at a rate of 1 per sampling event if non-dedicated equipment is used.
4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples will be collected at a frequency of one per group of 20 or fewer investigative water samples per CCR unit/multi-unit. Additional volume to be determined by laboratory.
5  Sample volume is estimated and will be determined by the laboratory.

7 If turbidity exceeds 10 NTUs, a duplicate sample filtered through a .45 micron filter may be collected for metals analysis in addition to the unfiltered sample. Both samples would be submitted for analysis.
8 Parameter collected for quality assurance and quality control for field sampling purposes only; not required to be collected or reported under Part 845; collection of parameter may be discontinued without notification.
< = less than
oC = degrees Celsius
HNO3 = nitric acid
mL = milliliter
NA = not applicable
NTU = nephelometric turbidity unit

Metals

Inorganic Parameters

Radium

Field Parameters

6 Metals = antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chromium, cobalt, lead, lithium, molybdenum, selenium, thallium. Metals may be analyzed via ICP/ ICP-MS USEPA methods 6010 or 6020 depending on laboratory instrument availability.
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TABLE 4-2. DETECTION AND REPORTING LIMITS FOR PART 845 PARAMETERS
ADDENDUM TO THE GROUNDWATER MONITORING PLAN
BALDWIN POWER PLANT
FLY ASH POND SYSTEM
BALDWIN, ILLINOIS

Constituent CAS Unit Analytical Methods 1
USEPA 
MCL 2

35 I.A.C. § 
845.600 RL 4, 5 MDL 5

Antimony 7440-36-0 mg/L 6020 0.006 0.006 0.003 0.00036
Arsenic 7440-38-2 mg/L 6020 0.01 0.01 0.001 0.00013
Barium 7440-39-3 mg/L 6020 2 2 0.001 0.00028
Beryllium 7440-41-7 mg/L 6020 0.004 0.004 0.001 0.000017
Boron 7440-42-8 mg/L 6020 NS 2 0.01 0.0023
Cadmium 7440-43-9 mg/L 6020 0.005 0.005 0.001 0.000042
Calcium 7440-70-2 mg/L 6020 NS NS 0.15 0.15
Chromium 7440-47-3 mg/L 6020 0.1 0.1 0.004 0.00027
Cobalt 7440-48-4 mg/L 6020 0.006 0.006 0.002 0.000017
Lead 7439-92-1 mg/L 6020 0.015 0.0075 0.001 0.000025
Lithium 7439-93-2 mg/L 6020 or EPA 200.7 0.04 0.04 0.02 0.0001
Mercury 7439-97-6 mg/L 6020 or 7470A 0.002 0.002 0.0002 0.000078
Molybdenum 7439-98-7 mg/L 6020 0.1 0.1 0.001 0.000063
Selenium 7782-49-2 mg/L 6020 0.05 0.05 0.001 0.00032
Thallium 7440-28-0 mg/L 6020 0.002 0.002 0.001 0.000062

Fluoride 7681 mg/L 9214 or EPA 300 4 4 0.25 0.065
Chloride 16887-00-6 mg/L 9251 or EPA 300 250 3 200 1 0.15
Sulfate 18785-72-3 mg/L 9036 or EPA 300 250 3 400 1 0.24
Total Dissolved Solids 10052 mg/L SM 2540C 500 3 1200 17 --

Radium 226 and 226 combined 7440-14-4 pCi/L 9315/9320 or EPA 903/904 5 5 -- 6 -- 7

pH NA SU SM 4500-H+ B NS 6.5-9.0 NA NA
Oxidation/Reduction Potential NA mV SM 2580 B NS NS NA NA
Dissolved Oxygen NA mg/L SM 4500-O/405.1 NS NS NA NA
Temperature NA oC SM 2550 NS NS NA NA
Specific Conductance NA µS/cm SM 2510 B NS NS NA NA

Metals

Inorganics

Other

Field
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TABLE 4-2. DETECTION AND REPORTING LIMITS FOR PART 845 PARAMETERS
ADDENDUM TO THE GROUNDWATER MONITORING PLAN
BALDWIN POWER PLANT
FLY ASH POND SYSTEM
BALDWIN, ILLINOIS

Constituent CAS Unit Analytical Methods 1
USEPA 
MCL 2

35 I.A.C. § 
845.600 RL 4, 5 MDL 5

Turbidity NA NTU SM 2130 B NS NS NA NA
[O: CJC 08/18/21; C: LDC 08/31/21; U:KLT 9/23/21; C: CJC 10/4/21]

Notes:

2 USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level.
3 USEPA SMCL = United States Environmental Protection Agency Secondary Maximum Contaminant Level.
4 RLs will be less than the 35 I.A.C. § 845.600 groundwater protection standards.
5 RLs and method detection limits (MDL) will vary depending on the laboratory performing the work.
6 All radium results will be reported (values may be positive or negative) and will include uncertainty and the calculated MDC.
7 Laboratories calculate a minimum detectable concentration (MDC) based on the sample.
oC = degrees Celsius
µS/cm = microSiemens per centimeter
CAS = Chemical Abstract Number
MDL = Method detection limit as established by the laboratory
mg/L = milligrams per liter
mV = millivolts
NA = Not applicable
NS = No standard
NTU = nephelometric turbidity unit
pCi/L = picoCuries per liter
RL = Reporting limit as established by the laboratory
SM = Standard Methods for the Examination of Water and Wastewater
SU = standard units

1 Analytical method numbers are from SW-846 unless otherwise indicated. Metals will be analyzed via Method 6020 or 6010 depending on laboratory
  equipment availability. Selected method will ensure reporting limits (RL) are below Title 35 of the Illinois Administrative Code (35 I.A.C.) § 845.600 
  groundwater protection standards.
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LICENSED PROFESSIONAL CERTIFICATIONS 

This certification is based on the description of the statistical methods selected to evaluate 
groundwater as presented in the following Statistical Analysis Plan; Baldwin Power Plant Fly Ash 
Pond System. The procedures described in the plan will be used to establish background 
conditions and implement compliance monitoring as necessary and required by 35 I.A.C. 
§ 845.640 and 35 I.A.C. § 845.650. The Statistical Analysis Plan was prepared in accordance with 
the requirements of 35 I.A.C. § 845.640(f), with reference to the acceptable statistical 
procedures provided in the United States Environmental Protection Agency (USEPA)’s Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (Unified Guidance, 
March 2009), and is intended to provide a logical process and framework for conducting the 
statistical analysis of the data obtained during groundwater monitoring. In accordance with 
35 I.A.C. § 845.640(f)(1), the statistical method chosen for analysis of background groundwater 
quality will be either the tolerance interval or the prediction interval procedure for each 
constituent listed in 35 I.A.C. § 845.600(a)(1) at this CCR unit per 35 I.A.C. § 845.640(f)(1)(C). 
Groundwater Protection Standards (GWPS) will be established in accordance with 35 I.A.C. 
§ 845.600(a) (greater of the background concentration or numerical limit specified in 35 I.A.C. 
§ 845.600(a)(1)). The GWPS will be compared to the lower confidence limit for the observed 
concentrations for each constituent in each compliance well. Consistent with the Unified 
Guidance, the same general statistical method of confidence interval testing against a fixed 
GWPS is recommended in compliance and corrective action programs. Confidence intervals 
provide a flexible and statistically accurate method to test how a parameter estimated from a 
single sample compares to a fixed numerical limit. Confidence intervals explicitly account for 
variation and uncertainty in the sample data used to construct them. 

Description of the statistical methods chosen for analysis of groundwater monitoring data and 
application of these methods for determining exceedances of the GWPS identified in 35 I.A.C. 
§ 845.600(a) is provided in this Statistical Analysis Plan. 

35 I.A.C. § 845.640 Statistical Analysis (PE) 

I, Eric J. Tlachac, a qualified professional engineer in good standing in the State of Illinois, certify 
that the statistical methods summarized above and described in this document (Statistical 
Analysis Plan; Baldwin Power Plant Fly Ash Pond System) are appropriate for evaluating the 
groundwater monitoring data collected as described in the attached document and are in 
substantial compliance with 35 I.A.C. § 845.640. 
 
 
 
_____________________________________ 
Eric J. Tlachac 
Qualified Professional Engineer 
062-063091 
Illinois 
Date: October 25, 2021 
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35 I.A.C. § 845.640 Statistical Analysis (PG) 

I, Brian G. Hennings, a qualified professional geologist in good standing in the State of Illinois, 
certify that the statistical methods described in this document (Statistical Analysis Plan; Baldwin 
Power Plant Fly Ash Pond System) are appropriate for evaluating the groundwater monitoring 
data collected as described in the attached document and are in substantial compliance with 35 
I.A.C. § 845.640. 
 
 
 
_____________________________________ 
Brian G. Hennings 
Professional Geologist 
196.001482 
Illinois 
Date: October 25, 2021 
 
 
 
35 I.A.C. § 845.640 Statistical Analysis 

I, Rachel A. Banoff, a qualified professional, certify that the statistical methods described in this 
document (Statistical Analysis Plan; Baldwin Power Plant Fly Ash Pond System), are appropriate 
for evaluating the groundwater monitoring data collected as described in the attached document 
and are in substantial compliance with 35 I.A.C. § 845.640. 
 
 
 
_____________________________________ 
Rachel A. Banoff, EIT 
Project Statistician 
Date: October 25, 2021 
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ACRONYMS AND ABBREVIATIONS 

§ Section 
35 I.A.C. Title 35 of the Illinois Administrative Code 
ANOVA analysis of variance 
CCR coal combustion residuals 
COC constituents of concern 
GWPS groundwater protection standard 
IEPA Illinois Environmental Protection Agency 
LCL lower confidence limit 
LTL lower tolerance limit 
MSE mean squared error 
P probability 
Part 845 Residuals in Surface Impoundments: Title 35 of the Illinois Administrative Code 

§ 845 
RCRA Resource Conservation and Recovery Act 
RL reporting limit 
ROS regression on order statistics 
SI surface impoundment 
SSI statistically significant increase 
SWFPR site-wide false positive rate 
Unified Guidance Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, 

Unified Guidance (USEPA, 2009) 
UPL upper prediction limit 
USEPA United States Environmental Protection Agency 
UTL upper tolerance limit 
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1. INTRODUCTION 

In April 2021, the Illinois Environmental Protection Agency (IEPA) issued a final rule for the 
regulation and management of Coal Combustion Residuals (CCR) in surface impoundments (SIs) 
under the Standards for the Disposal of CCR in Surface Impoundments: Title 35 of the Illinois 
Administrative Code (35 I.A.C.) § 845 (Part 845). Facilities regulated under Part 845 are required 
to develop and sample a groundwater monitoring well network to evaluate whether impounded 
CCR materials are impacting downgradient groundwater quality. The groundwater quality 
evaluation must include selection and certification by a qualified professional engineer of the 
statistical procedures to be used. The procedures described in the evaluation will be used to 
establish background conditions and implement compliance and corrective action monitoring as 
necessary and required by 35 I.A.C. § 845.640 and 35 I.A.C. § 845.650. This Statistical Analysis 
Plan was prepared in accordance with the requirements of 35 I.A.C. § 845.640(f), with reference 
to the acceptable statistical procedures provided in United States Environmental Protection 
Agency’s (USEPA’s) Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified 
Guidance (Unified Guidance) (March 2009).  

This Statistical Analysis Plan does not include procedures for groundwater sample collection and 
analysis, as these activities are conducted in accordance with the Sampling and Analysis Plan 
prepared for each CCR unit in accordance with 35 I.A.C. § 845.640. This Statistical Analysis Plan 
will be used as the primary reference for evaluating groundwater quality during operation and 
post-closure care. 

1.1 Statistical Analysis Objectives 

This Statistical Analysis Plan is intended to provide a logical process and framework for 
conducting the statistical analyses of data obtained during groundwater monitoring conducted in 
accordance with the Sampling and Analysis Plan for each CCR unit. The Statistical Analysis Plan 
will enable a qualified professional engineer to certify that the selected statistical methods are 
appropriate for evaluating the groundwater monitoring data for the applicable CCR unit(s). 

1.2 Statistical Analysis Plan Approach 

The main sections of this Statistical Analysis Plan should be viewed as a “generic” outline of 
statistical methods utilized for each CCR unit and constituent required to be monitored. The 
statistical analysis of the groundwater monitoring data, however, will be conducted on an 
individual-constituent or well basis, and may involve the use of appropriate statistical procedures 
depending on multiple factors such as detection frequency and normality distributions. 

The CCR Rule outlines two phases of groundwater monitoring: 

• Background Monitoring in accordance with 35 I.A.C. § 845.650(b)(1) 

• Compliance Monitoring in accordance with 35 I.A.C. § 845.650 

Each phase of the groundwater monitoring program requires specific statistical procedures to 
accomplish the intended purpose. During the background monitoring phase, background 
groundwater quality will be established utilizing upgradient and background wells and 
downgradient groundwater quality data will be collected to facilitate statistics in subsequent 
phases. Compliance Monitoring is then initiated through the evaluation of the downgradient 
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groundwater monitoring data for exceedances of the groundwater protection standard (GWPS) 
established by Part 845 (concentration specified in 35 I.A.C. § 845.600 or an IEPA-approved 
background concentration). The developed statistical analysis plan will be implemented for each 
monitoring phase and in accordance with the statistical procedures. 
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2. BACKGROUND MONITORING AND DATA PREPARATION 

The background and compliance monitoring wells were sampled and analyzed for constituents, as 
listed in Part 845 (antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, 
chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, pH, radium 226 and 228 
combined, selenium, sulfate, thallium, total dissolved solids, and turbidity), during the baseline 
phase of the groundwater monitoring program.  

The upgradient or background monitoring well(s) were placed upgradient of the CCR unit, or at 
an alternative background location, where they are not affected by potential leakage from the 
CCR unit. Compliance monitoring wells were placed at the waste boundary of the CCR unit, along 
the same groundwater flow path. As 35 I.A.C. § 845.630(a) specifies, the location of these wells 
ensures that background accurately represents the quality of unaffected groundwater, while 
compliance wells accurately represent groundwater quality at the waste boundary and monitor all 
potential contaminant pathways. 

As required by 35 I.A.C. § 845.650(a)(1), eight independent sampling events were completed 
within 180 days of April 21, 2021. As outlined, groundwater sampling procedures included 
sampling of the upgradient, background, and compliance wells using low-flow sampling methods, 
collection of one field quality control sample per event, and groundwater samples were not field 
filtered before laboratory analysis of total recoverable metals.  

Following completion of the eight sampling events, background groundwater quality was 
established for Part 845 constituents. Groundwater monitoring will be conducted quarterly for at 
least the first five years. In accordance with 35 I.A.C. § 845.650(b)(4), after the first five years, 
a request to reduce the monitoring frequency to semiannual may be submitted to IEPA if all of 
the following can be demonstrated: 

• Groundwater monitoring effectiveness will not be compromised by the reduced frequency 

• Sufficient data has been collected to characterize groundwater 

• Monitoring to date does not show any statistically significant increasing trends 

• The concentrations of monitored constituents at the compliance monitoring wells are below 
the applicable GWPSs established in 35 I.A.C. § 845.600 

The following subsections outline the statistical tests and procedures (methods) that will be 
utilized to evaluate data collected for each constituent in both background and compliance wells 
for Background and Compliance Monitoring. When necessary and contingent upon equivalent 
statistical power, an alternative test not included in this Statistical Analysis Plan may be chosen 
due to site-specific data requirements. 

2.1 Sample Independence 

Independence of sample results is a major assumption for most statistical analyses. To ensure 
physical independence of groundwater sampling results, the minimum time between sampling 
events must be longer than the time required for groundwater to move through the monitoring 
well. The sampling schedules for both the baseline and compliance monitoring periods are 
specified in 35 I.A.C. § 845.650(b) and may conflict with the statistical assumption of 
independence of sample results.  
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2.2 Non-Detect Data Processing 

The reporting limit (RL) will be used as the lower level for the reporting of non-detected 
groundwater quality data. For all summary statistics (box plots, timeseries, etc.), the RL will be 
substituted for concentrations reported below the RL, including non-detects. With professional 
judgement, analytical results between the RL and the method detection limit, i.e., estimated 
values, typically identified with a “J” flag, may be utilized if provided by the laboratory.  

For all statistical test procedures: 

• If the frequency of non-detect data are less than or equal to 15 percent, half of the RL will be 
substituted for these data 

• If the non-detect frequency is between 15 percent and 50 percent, either the Kaplan-Meier or 
robust regression on order statistics (ROS) will be used to estimate the mean and standard 
deviation adjusted for the presence of left-censored values 

• If the non-detect frequency is greater than 50 percent, a non-parametric test will be used  

• If only one background result is detected that value will be used as the non-parametric upper 
prediction limit (UPL) 

2.3 Testing for Normality 

Many statistical analyses assume that sample data are normally distributed (parametric). 
However, environmental data are frequently not normally distributed (nonparametric). 
35 I.A.C. § 845.640(g) requires the knowledge of the background data distribution for 
comparison to compliance results. The Unified Guidance document recommends the Shapiro-Wilk 
normality test for sample sizes of 50 or less, and the Shapiro-Francia normality test for sample 
sizes greater than 50.  

When possible, transformation of datasets to achieve normal distributions is preferred.  

2.4 Testing for Outliers 

Part 845 constituents will be screened for the existence of outliers using a method described by 
the Unified Guidance. Outliers are extreme data points that may represent an anomaly or 
erroneous data point. To test for outliers, one or more of the following outlier tests will be utilized: 

• Dixon’s test, for well-constituent pairs with less than 25 samples, assumes normally 
distributed data. 

• Rosner’s test, for well-constituent pairs with more than 20 samples, assumes normally 
distributed data. 

• Grubb’s test for well-constituent pairs with seven or more samples, assumes normally 
distributed data. 

• Time series, box-whisker plots, and probability plots provide visual tools to identify potential 
outliers, and evaluation of seasonal, spatial, or temporal variability for both normally and 
non-normally distributed data. 

Data quality control, groundwater geochemistry, and sampling procedures will be evaluated as 
potential sources of error leading to an outlier result. The outlier tests cannot be used alone to 
determine whether a value is a true outlier that should be excluded from future statistical 
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analysis. Corroborating evidence needed to exclude values includes a discrete data reporting or 
analytical error, or potential laboratory bias. Absent corroborating evidence, the flagged values 
are considered true, but extreme, values in the data set. Professional judgement will be used to 
exclude extreme outliers from further statistical analyses. Outliers will be retained in the 
database.  

With professional judgement, a confirmatory sample may be collected to allow for the distinction 
between an outlier and a true representation of groundwater quality at the monitoring point. If 
re-sampling is conducted, this sample will be collected within 90 days following outlier 
identification. If the confirmatory sample indicates the original result as an outlier, it will be 
reported as such. 

2.5 Trend Analysis 

Statistical analyses supporting the lack of trend are a fundamental step to confirm the 
assumption that groundwater quality values are stationary or constant over time at a CCR unit. 
These analyses allow for evaluation of variation in the background and compliance data for each 
constituent over time. A statistically significant increasing trend in background data could indicate 
an existing release from the CCR unit or alternate source, requiring further investigation. In 
addition, statistically significant trending background data can result in increased standard 
deviation and, therefore, greater prediction or control limits. Consequently, the increased 
prediction or control limit will have less power or ability to identify a release from the CCR unit.  

A linear regression, coupled with a t-test for slope significance at a 95 percent confidence level 
(0.05 significance level), may be used on datasets for each constituent with few non-detects and 
a normally distributed variance of the mean to evaluate time trends. The Theil-Sen trend line, 
coupled with the Mann-Kendall test for slope significance at a 95 percent confidence level 
(0.05 significance level), will be used for datasets with frequent non-detects or non-normal 
variance. Similarly, trend analyses could also be used on compliance data to evaluate a possible 
release from the CCR unit.  

2.6 Spatial Variation 

Spatial trends and/or variation between background wells could indicate an existing release from 
a CCR unit. If the spatial variability is not due to an existing release, intrawell comparisons in 
compliance wells may be used to account for spatial variability and monitor for a future release. 
However, the CCR unit being monitored was placed into service prior to the start of groundwater 
monitoring and it is unknown whether a previous release has occurred. Accordingly, intrawell 
comparisons in compliance wells cannot be used to determine the occurrence of a future release. 
Interwell comparisons between compliance wells and background wells will be used.  

2.7 Temporal Variation 

Time series plots can be used to identify temporal dependence. Potentially significant temporal 
components of variability can be identified by graphing single constituent data from multiple 
wells together on a time series plot. With temporal dependence, the time series plot as a pattern 
of parallel traces, in which the individual wells will tend to rise and fall together across the 
sequence of sampling dates. Time series plots can be helpful by plotting multiple constituents 
over time for the same well, or averaging values for each constituent across wells on each 
sampling event and then plotting the averages over time. In either case, the plots can signify 
whether the general concentration pattern over time is simultaneously observed for different 
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constituents. If so, it may indicate that a group of constituents is highly correlated in 
groundwater or that the same artifacts of sampling and/or lab analysis impacted the results of 
several monitoring parameters. 

Hydrologic factors such as drought, recharge patterns or regular (e.g., seasonal) water table 
fluctuations may be responsible for the temporal variation. In these cases, it may be useful to 
test for the presence of a significant temporal effect by first constructing a parallel time series 
plot and then running a formal one-way analysis of variance (ANOVA) (α = 0.05) for temporal 
effects. A one-way ANOVA for temporal effects considers multiple well data sets for individual 
sampling events or seasons as the relevant statistical factor. If event-specific analytical 
differences or seasonality appear to be an important temporal factor, the one-way ANOVA for 
temporal effects can be used to formally identify seasonality, parallel trends, or changes in lab 
performance that affect other temporal effects. The one-way ANOVA for temporal effects 
assumes that the data groups are normally distributed with constant variance. It is also assumed 
that for each of a series of background wells, measurements are collected at each well on 
sampling events or dates common to all the wells. Results of the ANOVA can also be used to 
create temporally stationary residuals, where the temporal effect has been ‘subtracted from’ the 
original measurements. These stationary residuals may be used to replace the original data in 
subsequent statistical testing. 

If the data cannot be normalized, a similar test for a temporal or seasonal effect can be 
performed using the Kruskal-Wallis test (α = 0.05). Each sampling event should be treated as a 
separate ‘well,’ while each well is treated as a separate ‘sampling event.’ In this case, no 
residuals can be computed since the Kruskal-Wallis test employs ranks of the data rather than 
the measurements themselves.  

Where both spatial and temporal variation occur, two-way ANOVA can be considered where both 
well location and sampling event/season are treated as statistical factors. This procedure is 
described in Davis (1994). 

2.8 Updating Background 

Updating the background dataset periodically by adding recent results to an existing background 
dataset can improve the statistical power and accuracy of the statistical analysis, especially for 
non-parametric prediction intervals. The Unified Guidance recommends updating statistical limits 
(background) when at least four to eight new measurements (every 1 to 2 years under a 
quarterly monitoring program), are available for comparison to historical data. Professional 
judgement will be used to evaluate whether any background data appear to be affected by a 
release and need to be excluded from a background update. A t-test for equal means (if normal 
data distribution) or appropriate non-parametric test (if non-normal data distribution) such as a 
Mann-Whitney (or Wilcoxon) rank-sum or box-whisker plots, will be conducted to evaluate 
whether the two groups of background sample populations are statistically different prior to 
updating any background datasets. A 0.05 significance level will be utilized when evaluating the 
two populations, with the null hypothesis that they are equivalent. In addition, time series graphs 
or other trend evaluation statistics will be conducted on the new background dataset to verify the 
absence of a release or changing groundwater quality. If the tests indicate that there are no 
statistical differences between the two background populations, the new data will be combined 
with the existing dataset. If the two populations are found to be different, the data will be 
reviewed to evaluate the cause of the difference. If the differences appear to be caused by a 



Statistical Analysis Plan 
Baldwin Power Plant Fly Ash Pond System 

BAL FAPS SAP FINAL 10.20.2021 12/22

release (if the new data are significantly higher, or lower for pH), then the previous background 
dataset may continue to be used. Furthermore, verified outliers will not be added to an existing 
background dataset. In accordance with the Unified Guidance, continual background updates will 
not be conducted due to the lack of sufficient samples for a statistical comparison.  
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3. COMPLIANCE MONITORING 

Compliance monitoring is designed to monitor groundwater for evidence of a release by 
comparing Part 845 constituents in compliance wells to both background concentrations and the 
GWPS. Compliance Monitoring will begin the quarter following approval of this Addendum to the 
Groundwater Monitoring Plan and issuance of the Operating Permit. These samples will be 
analyzed for Part 845 constituents. The selected Compliance Monitoring statistical method used 
to compare compliance groundwater quality data for each constituent to the GWPS will provide 
for adequate statistical power, error levels and individual test false positive rates, and be 
appropriate for the distribution and detection frequency of the background dataset. Statistical 
power is the ability of a statistical test to detect a true exceedance 

In accordance with 35 I.A.C. § 845.610(b)(3)(D), compliance monitoring statistical analyses will 
be completed and submitted to IEPA within 60 days after completion of sampling. 

3.1 GWPS Establishment and Exceedance Determination 

In accordance with 35 I.A.C. § 845.600(a), the GWPS will be the constituent concentrations 
specified in 35 I.A.C. § 845.600(a)(1) except for when the background concentration is greater, 
or no concentration is specified (i.e., for calcium and turbidity), in which case the GWPS will be 
the background concentration. The GWPS based on background concentration will be calculated 
using a parametric upper tolerance limit (UTL), a parametric UPL for a future mean, or a non-
parametric UPL for a future median. 

Statistical calculations that will be utilized in Compliance Monitoring procedures are summarized 
in Table A below and listed in Sections 3.1.1 through 3.1.7. Depending on the distribution of 
the data and the percentage of non-detects, it may be more appropriate to use a parametric 
model over a non-parametric model. As necessary, other techniques as mentioned in the Unified 
Guidance and/or new methods will be implemented. 
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Table A. Statistical Calculations Used in Compliance Monitoring Procedures 

Compliance Monitoring 

Significant 
Trend? 

Background Data Compliance Data 

Percent 
Non-

Detects 
Distribution 

GWPS 
Determination 

Percent 
Non-Detects 

Distribution 
Method to Determine 

Exceedance 

No 

0 ≤ 50 Normal 

35 I.A.C § 
845.600(a)(1) 

constituent 
concentration or 

The Upper 
Tolerance Limit 

≤75 Normal 
Parametric Lower 
Confidence Limit 

around a Normal Mean 

≤75 Log-Normal 

Parametric Lower 
Confidence Limit 

around a Lognormal 
Geometric Mean 

NA Non-Normal 
Non-Parametric Lower 

Confidence Limit 
around a Median >75 

Unknown/ 
Cannot be 
determined 

50 ≤ 70 Normal 

The Upper 
Prediction Limit 

for a Future 
Mean 

NA NA Future mean 

>70 Non-Normal 
Upper Prediction 
Limit for a Future 

Median 
NA NA Future median 

100 Non-Normal 
Double 

Quantification 
Rule 

NA NA 
Individual Retesting 

Values 

Yes 

0 ≤ 50 Normal 

UCL of 
Confidence Band 

around Linear 
Regression 

≤75 

Residuals 
after 

subtracting 
trend are 
normal, 
equal 

variance 

Lower Limit from 
Confidence Band 

around Linear 
Regression 

50 ≤ 100 Non-Normal 

UCL of 
Confidence Band 
around Thiel-Sen 

trend line 

≤75 
Residuals 

not normal 

Lower Limit from 
Confidence Band 
around Thiel-Sen 

3.1.1 The Upper Tolerance Limit 

The UTL will be used to calculate the GWPS when pooled background data are normally 
distributed, with a non-detect frequency of 50 percent or less. When non-detect frequency is 15 
percent or less, half the RL will be substituted for non-detects. The Unified Guidance recommends 
95 percent confidence level and 95 percent coverage (95/95 tolerance interval). 

• When non-detect frequency is 15 percent or less, half the RL will be substituted for non-
detects (simple substitution), and the normal mean and standard deviation will be calculated.  
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• The Kaplan-Meier or the ROS method will be used when the detection frequency is between 15 
percent and 50 percent. The Kaplan-Meier method assesses the linearity of a censored 
probability plot to determine whether the background sample can be approximately 
normalized. If so, then the Kaplan-Meier method will be used to compute estimates of the 
mean and standard deviation adjusted for the presence of left-censored values. The Kaplan-
Meier or ROS estimate of the mean and standard deviation will be substituted for the sample 
mean and standard deviation.  

• If background normality cannot be achieved, non-parametric UTLs will not be calculated until 
a minimum of 60 background samples have been collected (to achieve 95 percent coverage). 

The parametric UTL on a future mean will be calculated from the background dataset as follows: 

𝑈𝑈𝑈𝑈𝑈𝑈 =  𝑥𝑥 +  𝜅𝜅 (𝑛𝑛, 𝛾𝛾,𝛼𝛼 − 1) ⋅ 𝑠𝑠 

𝑥𝑥 = background sample mean  

s = background sample standard deviation 

𝜅𝜅 (𝑛𝑛, 𝛾𝛾,𝛼𝛼 − 1) = one-sided normal tolerance factor based on the chosen coverage (γ) 
and confidence level (α -1) and the size of the background dataset (n). Values are 
tabulated in Table 17-3 in Appendix D of the Unified Guidance. If exact values are 
not provided, then κ values can be estimated by linear interpolation. 

If the UTL is constructed on the logarithms of original observations to achieve normality, where 𝑦𝑦 
and 𝑠𝑠𝑦𝑦 are the log-mean and log-standard deviation, the limit will be exponentiated for back-
transformation to the concentration scale as follows: 

𝑈𝑈𝑈𝑈 = exp �𝑦𝑦 +  𝜅𝜅 (𝑛𝑛, 𝛾𝛾,𝛼𝛼 − 1) ⋅ 𝑠𝑠𝑦𝑦� 

𝑦𝑦 = background sample log-mean 

𝑠𝑠𝑦𝑦 = background sample log-standard deviation  
 
When the GWPS is based on the 35 I.A.C. § 845.600(a)(1) constituent concentrations or a UTL 
derived from the background dataset, an exceedance in compliance wells relative to the GWPS 
will be evaluated using confidence intervals. A confidence interval defines the upper and lower 
bound of the true mean of a constituent concentration in groundwater within a specified 
confidence range.  

• Non-detects in compliance data will be handled similarly to upgradient analyses, with half the 
RL substituted for non-detects when the frequency is 15 percent or less.  

• The Kaplan-Meier, or the ROS method, will be used when the detection frequency is between 
15 percent and 50 percent to compute estimates of the mean and standard deviation adjusted 
for the presence of left-censored values. These estimates will then be substituted for the 
sample mean and standard deviation. 

Once the GWPS is established for background data using the UTL, either parametric or 
non-parametric confidence intervals will be computed for each constituent in compliance wells to 
identify GWPS exceedances. 
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3.1.2 Parametric Confidence Intervals around a Mean 

If compliance data are approximately normal, one-sided parametric confidence intervals around a 
sample mean will be constructed for each constituent and well pair. The lower confidence limit 
(LCL) will be calculated as: 

𝑈𝑈𝐿𝐿𝑈𝑈1−α =  𝑥𝑥 − 𝑡𝑡1−𝛼𝛼,𝑛𝑛−1 ⋅
𝑠𝑠
√𝑛𝑛

 

𝑥𝑥 = compliance sample mean 

s = compliance sample standard deviation 

n = compliance sample size 

𝑡𝑡1−𝛼𝛼,𝑛𝑛−1 = obtained from a Student’s t-table with (n–1) degrees of freedom 
(Table 16-1 in Appendix D of the Unified Guidance) 

The chosen t value will aim to achieve both a low false-positive rate, and high statistical power. 
Minimum α values are tabulated in Table 22-2 of Appendix D of the Unified Guidance. The 
selected minimum α value, from which the t value will be derived, will have at least 80 percent 
power (1-β = 0.8) when the underlying mean concentration is twice the GWPS.  

If compliance data are distributed lognormally, the LCL will be computed around the lognormal 
geometric mean as: 

𝑈𝑈𝐿𝐿𝑈𝑈1−𝛼𝛼 =  exp �𝑦𝑦 − 𝑡𝑡1−𝛼𝛼,𝑛𝑛−1 ⋅
𝑠𝑠𝑦𝑦
√𝑛𝑛

� 

𝑦𝑦 = compliance sample log-mean 

sy = compliance sample log-standard deviation 

3.1.3 Non-Parametric Confidence Intervals around a Median 

Non-parametric confidence intervals around the median will be computed if the compliance data 
contain greater than 50 percent non-detects or are not normally distributed. The mathematical 
algorithm used to construct non-parametric confidence intervals is based on the probability (P) 
that any randomly selected measurement in a sample of n concentration measurements will be 
less than an unknown P x 100th percentile of interest (where P is between 0 and 1). Then the 
probability that the measurement will exceed the P x 100th percentile is (1–P). The number of 
sample values falling below the P x 100th percentile out of a set of n should follow a binomial 
distribution with parameters n and success probability P, where ‘success’ is defined as the event 
that a sample measurement is below the P x 100th percentile. The probability that the interval 
formed by a given pair of order statistics will contain the percentile of interest will then be 
determined by a cumulative binomial distribution Bin(x;n,p), representing the probability of x or 
fewer successes occurring in n trials with success probability p. P will be set to 0.50 for an 
interval around the median. 

The sample size n will be ordered from least to greatest. Given P = 0.50, candidate interval 
endpoints will be chosen by ordered data values with ranks close to the product of (n+1) x 0.50. 
If the result of (n+1) x 0.50 is a fraction (for even-numbered sample sizes), the rank values 
immediately above and below will be selected as possible candidate endpoints. If the result of 
(n+1) x 0.50 is an integer (for odd-numbered sample sizes), one will be added to and subtracted 
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from the result to get the upper and lower candidate endpoints. The ranks of the endpoints will 
be denoted L* and U*. For a one-sided LCL, the confidence level associated with endpoint L* will 
be computed as: 

1 − α = 𝐵𝐵𝐵𝐵𝑛𝑛(𝑈𝑈∗ − 1;𝑛𝑛, .50) = � �𝑛𝑛𝑥𝑥� �
1
2�

𝑛𝑛𝑛𝑛

𝑥𝑥=𝐿𝐿∗
 

If the candidate endpoint(s) do not achieve the desired confidence level, new candidate 
endpoints (L*–1) and (U*+1) and achieved confidence levels will be calculated. If one candidate 
endpoint equals the data minimum or maximum, only the rank of the other endpoint will be 
changed. Achievable confidence levels are tabulated using these equations in Table 21-11 in 
Appendix D of the Unified Guidance.  

Both parametric and non-parametric confidence limits will then be compared to the GWPS. The 
CCR unit is considered to be in compliance if the LCL is equal to or lower than the GWPS for all 
detected constituents at all compliance monitoring wells. A GWPS exceedance is determined if 
the LCL exceeds the GWPS. 

3.1.4 The Upper Prediction Limit for a Future Mean 

The parametric UPL for a future mean will be used to calculate the GWPS if the pooled 
background data contain 50 to 70 percent non-detects and normality can be achieved. The 
Kaplan-Meier or ROS methods will be used to estimate the mean and standard deviation. The 
non-parametric UPL for a future median will be calculated as the GWPS if background samples 
cannot be normalized or contain greater than 70 percent non-detects. The parametric UPL for a 
future mean will be calculated from the background dataset at follows:  

𝑈𝑈𝑈𝑈𝑈𝑈1−𝛼𝛼 = 𝑥𝑥 + 𝜅𝜅𝑠𝑠 

𝑥𝑥 = background sample mean  

s = background standard deviation 

κ = multiplier based on the order (p) of the future mean to be predicted, the 
number of compliance wells to be tested (w), the background sample size (n) the 
number (c) of constituents of concern (COCs), the “1-of-m” retesting scheme, 
and the evaluation schedule (annual, semi-annual, quarterly). Values are 
tabulated in 19-5 to 19-9 in Appendix D of the Unified Guidance. 

The mean of order p will be computed for each well and compared against the UPL. For any 
compliance point mean that exceeds the limit, p additional resamples may be collected at that 
well for a 1-of-2 retesting scheme. Resample means will then be compared to the UPL. A GWPS 
exceedance has been deemed to occur at a compliance well when the initial mean and all 
resample means exceed the UPL. 

3.1.5 The Non-Parametric Upper Prediction Limit for a Future Median 

The non-parametric UPL for a future median will be used to calculate the GWPS if the pooled 
background data contain greater than 70 percent non-detects and normality cannot be achieved. 
Non-parametric methods assume that the data does not have an underlying distribution. To 
calculate the non-parametric UPL on a future value, the target per-constituent false positive rate 
(αconst) will be determined as follows: 
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𝛼𝛼𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐𝑐𝑐 = 1 − (1 − 𝛼𝛼)1/𝑐𝑐 

α = the site-wide false positive rate (SWFPR) of 0.10 recommended by the 
Unified Guidance 

c = the number of monitoring constituents 

The number of yearly statistical evaluation (nE) will be multiplied by the number of compliance 
wells (w) to determine the look-up table entry, w*. The background sample size (n) and w* will 
be used to select an achievable per-constituent false positive rate value in Table 19-24 of 
Appendix D in the Unified Guidance. The chosen achievable per-constituent false positive rate 
value will determine the type of non-parametric prediction limit (maximum or 2nd highest value 
in background) and a retesting scheme for a future median. The background data will be sorted 
in ascending order, and the upper prediction limit will be set to the appropriate order statistic 
previously determined by the achievable per-constituent false positive rate value in Table 19-24. 
If all constituent measurements in a background sample are non-detect, the Double 
Quantification rule will be used. The use of the Double Quantification rule in Compliance 
Monitoring will only be applicable if the RL is above the 35 I.A.C. § 845.600(a)(1) constituent 
concentration or a constituent concentration is not specified in § 845.600(a)(1). This scenario is 
highly unlikely. The constituent will also be removed from calculations identifying the target false 
positive rate.  

Two initial measurements per compliance well will be collected. If both do not exceed the upper 
prediction limit, a third initial measurement will not be collected since the median of order 3 will 
also not exceed the limit. If both exceed the prediction limit, a third initial measurement will not 
be collected since the median will also exceed the limit. If one initial measurement is above and 
one below the limit, a third initial observation may be collected to determine the position of the 
median relative to the UPL. Up to three resamples will be collected in order to assess the 
resample median. In all cases, if two or more of the compliance point observations are non-
detect, the median will be set equal to the RL. The median value for each compliance well will be 
compared to the UPL. For the 1-of-2 retesting scheme, if any compliance point median exceeds 
the limit, up to three additional resamples will may be collected from that well. The resample 
median will be computed and compared to the UPL. A GWPS exceedance has been deemed to 
occur at a compliance well when either the initial median, or both the initial median and resample 
median exceed the UPL.  

If the concentrations of detected constituents are below the established GWPS, Compliance 
Monitoring will continue.  

3.1.6 Parametric Linear Regression and Confidence Band 

If the t-test detects a significant trend in the parametric linear regression line using either 
background or compliance data for a particular constituent, confidence bands accounting for 
trends will be constructed to account for the trend-induced variation. If this is not accounted for, 
a wider confidence interval will inevitably be calculated for a given confidence level and sample 
size (n). A wider confidence interval will result in less statistical power, or ability to demonstrate 
an exceedance or return to compliance. When a linear trend line has been estimated, a series of 
confidence intervals is estimated at each point along the trend. This creates a simultaneous 
confidence band that follows the trend line. As the underlying population mean increases or 
decreases, the confidence band does also to reflect this change at that point in time. 
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Linear regression will be used when background or compliance data are approximately normally 
distributed, with a constant sample variance around the mean, and the frequency of non-detects 
is low. The linear regression of concentration against sampling date (time) will be computed as 
follows: 

𝑏𝑏� =  �(𝑡𝑡𝑖𝑖 − 𝑡𝑡)
𝑛𝑛

𝑖𝑖=1

⋅ 𝑥𝑥𝑖𝑖/(𝑛𝑛 − 1) ⋅ 𝑠𝑠𝑐𝑐2 

xi = ith concentration value and  

ti = ith sampling date 

𝑡𝑡 = sampling mean date 

𝑠𝑠𝑐𝑐2 = variance of the sampling dates 

This estimate leads to the following regression equation: 

𝑥𝑥� =  𝑥𝑥 + 𝑏𝑏� ⋅ (t − 𝑡𝑡) 

𝑥𝑥 = mean concentration level 

𝑥𝑥� = estimated mean concentration at time t 

The regression residuals will also be computed at each sampling event to ensure uniformity and 
lack of significant skewness. Regression residuals will be computed at each sampling event as 
follows: 

𝑟𝑟𝑖𝑖 =  𝑥𝑥𝑖𝑖 − 𝑥𝑥�𝑖𝑖 

The estimated variance around the regression line, or mean squared error (MSE) will be 
computed as follows: 

𝑠𝑠𝑒𝑒2 =  
1

𝑛𝑛 − 2�𝑟𝑟𝑖𝑖2
𝑛𝑛

𝑖𝑖=1

 

The confidence intervals around a linear regression trend line given confidence level (1-α) and a 
point in time (t0), will be computed as follows:  

𝑈𝑈𝐿𝐿𝑈𝑈1−𝛼𝛼 =  𝑥𝑥�0 − �2𝑠𝑠𝑒𝑒2 ⋅ 𝐹𝐹1−2α,2,n−1 ⋅ �
1
𝑛𝑛 +

�𝑡𝑡0 − 𝑡𝑡�2

(𝑛𝑛 − 1) ⋅ 𝑠𝑠𝑐𝑐2
� 

𝑈𝑈𝐿𝐿𝑈𝑈1−𝛼𝛼 =  𝑥𝑥�0 − �2𝑠𝑠𝑒𝑒2 ⋅ 𝐹𝐹1−2α,2,n−2 ⋅ �
1
𝑛𝑛 +

�𝑡𝑡0 − 𝑡𝑡�2

(𝑛𝑛 − 1) ⋅ 𝑠𝑠𝑐𝑐2
� 

𝑥𝑥�0 = estimated mean concentration from the regression equation at time t0 

𝐹𝐹1−2α,2,n−2 = upper (1-2α)th percentage point from an F-distribution with 2 and 
(n-2) degrees of freedom 

For background data, the UCL around the linear regression line will be used as the GWPS for the 
trending constituent. For compliance data, confidence bands around the linear regression line will 
be compared to the GWPS. The CCR unit is considered to be in compliance if the LCL is equal to 
or lower than the GWPS for all detected constituents at all compliance wells. A GWPS exceedance 
is determined when the LCL based on the trend line first exceeds the GWPS. 
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3.1.7 Non-Parametric Thiel-Sen Trend Line and Confidence Band 

If the Mann-Kendall test detects a significant trend in the non-parametric Thiel-Sen line using 
either background or compliance data for a particular constituent, confidence bands accounting 
for trends will be constructed to account for the trend-induced variation. The Thiel-Sen trend line 
will be used as a non-parametric alternative to linear regression when trend residuals cannot be 
normalized or if there are a higher percentage of non-detects in either background or compliance 
data. The Thiel-Sen trend line estimates the median concentration over time by combining the 
median pairwise slope with the median concentration value and the median sample date. To 
compute the Thiel-Sen line, the data will first be ordered by sampling event x1, x2, xn. All 
possible distinct pairs of measurements (xi, xj) for j > i will be considered and the simple 
pairwise slope estimate will be computed for each pair as follows: 

𝑚𝑚𝑖𝑖𝑖𝑖 = (𝑥𝑥𝑖𝑖 − 𝑥𝑥𝑖𝑖)/(𝑗𝑗 − 𝐵𝐵) 

With a sample size of n, there will be a total of N = n(n-1)/2 pairwise estimates (mij). If a given 
observation is a non-detect, half the RL will be substituted. The N pairwise slope estimates (mij) 
will be ordered from least to greatest (renamed m(1), m(2),..m(N)). The Thiel-Sen estimate of 
slope (Q) will be calculated as the median value of the list depending on whether N is even or 
odd as follows: 

𝑄𝑄 =  �
𝑚𝑚([𝑁𝑁+1]/2) 𝐵𝐵𝑖𝑖 𝑁𝑁 𝐵𝐵𝑠𝑠 𝑜𝑜𝑜𝑜𝑜𝑜

(𝑚𝑚(𝑁𝑁/2) + 𝑚𝑚([𝑁𝑁+2]/2))/2 𝐵𝐵𝑖𝑖 𝑁𝑁 𝐵𝐵𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑛𝑛 

The sample concentration magnitude will be ordered from least to greatest, x(1), x(2), to x(n) 
and the median concentration will be calculated as follows: 

𝑥𝑥� =  �
𝑥𝑥([𝑛𝑛+1]/2) 𝐵𝐵𝑖𝑖 𝑛𝑛 𝐵𝐵𝑠𝑠 𝑜𝑜𝑜𝑜𝑜𝑜

(𝑥𝑥(𝑛𝑛/2) + 𝑥𝑥([𝑛𝑛+2]/2))/2 𝐵𝐵𝑖𝑖 𝑛𝑛 𝐵𝐵𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑛𝑛 

The median sampling date (�̃�𝑡) with ordered times (t(1), t(2), to t(n)) will also be determined in 
this way. The Thiel-Sen trend line will then be computed for an estimate at any time (t) of the 
expected median concentration (x) as follows: 

𝑥𝑥 =  𝑥𝑥� + 𝑄𝑄 ⋅ (t − �̃�𝑡) = (𝑥𝑥� − 𝑄𝑄 ⋅ �̃�𝑡) + 𝑄𝑄 ⋅ t 

To construct a confidence band around the Thiel-Sen line, sample pairs (ti, xi) will be formed with 
a sample date (ti) and the concentration measurement from that date (xi). Bootstrap samples 
(B) will be formed by repeatedly sampling n pairs at random with replacement from the original 
sample pairs. This will be repeated 500 times. For each bootstrap sample, a Thiel-Sen trend line 
will be constructed using the equation above. A series of equally spaced time points (tj) will be 
identified along the range of sampling dates represented in the original sample, j =1 to m. The 
Thiel-Sen trend line associated with each bootstrap replicate will be used to compute an 
estimated concentration (𝑥𝑥�𝑖𝑖𝐵𝐵). An LCL will be constructed for the lower αth percentile 𝑥𝑥�𝑖𝑖

[α] from the 
distribution of estimated concentrations at each time point (tj). For a UCL, compute the upper (1-
α)th percentile, 𝑥𝑥�𝑖𝑖

[1−α] at each time point (tj).  

For background data, the UCL around the Thiel-Sen trend line will be used as the GWPS for the 
trending constituent. For compliance data, confidence bands around the Thiel-Sen trend line will 
be compared to the GWPS. The CCR unit is considered to be in compliance if the LCL is equal to 
or lower than the GWPS for all detected constituents at all compliance wells. A GWPS exceedance 
is confirmed when the LCL based on the trend line first exceeds the GWPS. 
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3.2 Determination of Statistically Significant Increases over Background 

In accordance with 35 I.A.C. §§ 845.610(b)(3)(B) and 845.640(h), individual monitoring event 
concentrations for each constituent detected in the compliance monitoring wells during 
compliance monitoring sampling events will be compared to the background concentration as 
determined by the methods described above. An exceedance of the background concentration for 
any constituent measured at any compliance monitoring well, or constituent detection if not 
detected in the background samples, constitutes a Statistically Significant Increase (SSI). An 
exception to this method is pH, where two-sided (upper and lower) tolerance limits are 
established from the distribution of the background groundwater quality data. An exceedance of 
either the UTL or lower tolerance limit (LTL) would constitute an SSI for pH.  
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TECHNICAL 
MEMORANDUM 

 
Date:  August 8, 2016 
To:  Tom Davis 
From:  Stuart Cravens 
Subject: Baldwin Energy Complex Ash Pond Closure and Post-Closure Plan – Response to 

Illinois EPA Comments 

This technical memorandum is in response to the July 13, 2016 Illinois Environmental Protection Agency 

(Illinois EPA) correspondence regarding the Fly Ash Pond System Closure and Post Closure Care Plan 

(Plan) for the Baldwin Energy Complex. The Illinois EPA reviewed the Plan and provided comments for 

consideration and appropriate action by Dynegy Operating Company on behalf of Dynegy Midwest 

Generation, LLC, owner and operator of the Baldwin Energy Complex (BEC). 

Responses to each of the Illinois EPA comments (italicized below) in the July 13, 2016 letter are provided 

below. 

1.  The bedrock formations were chosen to represent the uppermost aquifer material to be monitored 

under the 257 regulations. However, the geometric mean of the horizontal hydraulic conductivity for the 

bedrock is 5.0 X 10-06 centimeters per second (cm/sec) and the geometric mean of the horizontal 

hydraulic conductivity for the unconsolidated material is 3.2 X 10-05 cm/sec. Table 2 of the Model Report 

Addendum lists 13 farm/domestic wells of which 10 utilize the unconsolidated materials. Given the higher 

hydraulic conductivity and greater use of the resource, please provide further explanation of how the 

unconsolidated materials were eliminated as the uppermost aquifer. 

Response: The predominant material underlying the Fly Ash Pond System and extending outward is clay 

and silty clay with randomly disseminated and discontinuous silt and sand seams. Conversely, the 

bedrock formation underlying the Fly Ash Pond System is laterally continuous and extends in all 

directions off-site of the BEC. Although the horizontal hydraulic conductivity of the shallow unconsolidated 

materials is higher than the underlying bedrock at some locations, the higher permeability lenses or 

seams of sand, silty sand, and clayey sand are not laterally continuous within the boundaries of the Fly 

Ash Pond System, nor are they laterally continuous outward from the Fly Ash Pond System to or beyond 

the property boundary of the BEC. Any sand seams or layers identified along the western side of the 

impoundment system, to the west of the Secondary and Tertiary Ponds, are localized and completely 

separated from the Fly Ash Pond System by the intervening bedrock low. 
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The geometric mean hydraulic conductivity of 3.2 X 10-05 cm/sec provided in the Plan was based on 12 

field tested wells located around the BEC impoundment system. Five of those 12 tested wells1 are distant 

from the Fly Ash Pond System (i.e., ranging in distance from 950 to 2,200 feet away from the nearest ash 

pond) and none are located downgradient. The geometric mean hydraulic conductivity measured at the 

seven wells in the shallow unconsolidated material closest to and immediately downgradient of the Fly 

Ash Pond System2 is 8.7 X 10-06 cm/sec compared to a geometric mean of 5.0 X 10-06 for the bedrock. 

Table 2 of the Model Report Addendum listed 13 farm/domestic wells, 10 of which were identified as 

using the unconsolidated materials and two of which used the bedrock for water supply. However, looking 

at the well logs for those 10 wells, as included in the Water Well Survey report3, shows that one of the 10 

wells (Philip Cohen’s 6-inch well drilled in 1950) was apparently a bedrock well and the remaining nine 

wells were all 33 to 42-inch diameter bored wells. Bored wells are generally installed at locations where 

there are low permeability unlithified deposits with no continuous saturated stratums to provide a 

continuous supply of groundwater to a conventional drilled well. In geologic materials which do not have 

sufficient hydraulic conductivity to produce a continuous supply of groundwater, bored wells essentially 

act as underground storage reservoirs that rely on slow seepage of water over a substantially larger 

surface area than conventional wells. The presence of a bored well in saturated materials does not 

constitute existence of an aquifer. Many bored wells are no longer utilized or have been long abandoned 

because they do not provide a “useable” quantity of groundwater, are subject to surface contamination, or 

go dry during extended dry periods or droughts.  

Since the unlithified deposits at the Baldwin Fly Ash Pond System were previously recognized as being 

the uppermost water bearing zone and capable of locally transporting coal combustion residuals (CCRs), 

a groundwater monitoring network was established within the unlithified deposits at the BEC 

impoundment system, in addition to the uppermost bedrock aquifer, and is currently being monitored 

under Special Condition No. 17 of NPDES Permit No. IL0000043. 

2.  Figure No. 8 of the September 30, 2014 document, Prediction of Plume Stability by Groundwater 

Modeling, Model Report Addendum, projected boron impacted groundwater off site on private property. 

This projection was for the Base Case Scenario. The Groundwater Management Zone (GMZ) application 

 

                                                      

1 MW-104DR, OW-156, MW-161, OW-256, MW-262 

2 MW-151, MW-152, OW-157, TPZ-166, MW-252, MW-253, OW-257 

3 NRT and Kelron Environmental, 2010. “Water Well Survey, Baldwin Ash Pond System, Baldwin Energy 

Complex, Baldwin, Illinois”. Prepared for Dynegy Midwest Generation, LLC, dated June 7, 2010. 
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states “Capping the Baldwin Fly Ash Ponds as proposed will result in very similar results to the baseline 

transport model. The proposed cap does not minimize impacts to offsite groundwater and must be 

revised. 

Response: The prediction modeling performed for the entire Baldwin Ash Pond System, inclusive of the 

Baldwin Fly Ash Pond System, evaluated both baseline conditions where no corrective action is 

implemented and various cap scenarios. The initial model report4 was used to predict changes over a 

period of 50 years (2015-2065) using a transport model calibrated to simulate boron transport assuming 

steady-state flow conditions. The addendum5 quantified the time for concentrations of the CCR leachate 

indicator boron to reach a stable status or to decrease in monitoring wells, determine the maximum extent 

of the boron plume, and to predict potential or future impairments to groundwater usage off-site.  

The purpose of the proposed cap on the Baldwin Ash Pond System is to decrease impacts to 

groundwater both spatially and temporally. Given the inherent uncertainties with predictive modeling, the 

spatial difference in offsite migration of impacted groundwater exceeding the boron groundwater standard 

of 2 milligrams per Liter (mg/L) for the proposed cap versus a lower permeability (i.e., geomembrane cap) 

is relatively minor relative to the temporal difference. The long-term spatial difference in impacts to 

groundwater under baseline conditions with no cap versus a geomembrane cap as predicted by the 

groundwater model is exhibited on Figure 1. The maximum extent of the predicted boron plume under 

baseline conditions is reached in 600 years versus 1,200 years with a geomembrane cap. With the 

proposed clay cap the maximum boron extent will be reached in a period greater than 600 years before 

the plume begins dissipating, but significantly earlier (i.e., hundreds of years) than with a geomembrane 

cap.  

With a baseline scenario condition of no cap on the Baldwin Ash Pond System the modeled duration for 

leachate depletion from the fly ash ponds (i.e., equivalent to background boron concentration) is 92 years. 

Installing the lowest permeability cap such as a geomembrane, which reduces surface infiltration into the 

fly ash ponds and reduces percolation out of the base of the ponds, increases the modeled duration of 

leachate depletion from the fly ash ponds to 558 years, or approximately six times longer. A clay cap with 

maximum permeability of 1 X 10-5 centimeters per second as proposed will still reduce the infiltration and 

                                                      

4 NRT, 2014a. “Groundwater Model and Simulation of Closure Alternatives, Baldwin Ash Pond System, 

Baldwin Energy Complex, Baldwin, Illinois”. Prepared for Dynegy Midwest Generation, LLC, dated June 

18, 2014. 

5 NRT, 2014b. “Model Report Addendum, Prediction of Plume Stability by Groundwater Modeling, 

Baldwin Ash Pond System, Baldwin Energy Complex, Baldwin, Illinois”. Prepared for Dynegy Operating 

Company, dated September 30, 2014. 



TECHNICAL MEMORANDUM 

 

2340 Response to IEPA Comments - BEC Closure Plan  
4 

 

percolation rates while substantially shortening the time for the groundwater plume to dissipate relative to 

a lower permeability cap. 

 

Figure 1. Baseline condition with no cap on the Baldwin ash ponds versus geomembrane cap 

Predicted impacts to offsite groundwater quality based on groundwater modeling have been used to 

develop the initial corrective action of cap placement. The maximum plume extent as shown on Figure 1 

will not occur because it is a modeled prediction based on current baseline conditions with no cap and no 

triggered corrective actions. The effects of the cap proposed in the closure plan on groundwater quality 

will be monitored in accordance with the groundwater monitoring plan. If concentrations of indicator 

parameters in groundwater show that there are statistically significant increasing trends attributable to the 

Baldwin Fly Ash Pond System then additional investigation and corrective actions appropriate to mitigate 

those exceedances, and prevent offsite migration of impacted groundwater exceeding groundwater 

standards, will be evaluated and proposed. 

3.  The GMZ application must specifically identify the corrective action which is proposed for the site. 

Response: Section 2.3 of the GMZ application as submitted contains the three specific elements of the 

proposed corrective action, but has been modified slightly with the following underscored additions and 

strikeout deletions: 

Predicted Baseline 
Plume Extent – No Cap 

Predicted Plume 
Extent with 
Geomembrane Cap 
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“The three ponds comprising the Baldwin Fly Ash Pond System are interconnected and are essentially 

three cells within one large pond. The Closure Plan for the Baldwin Fly Ash Pond System includes the 

following corrective action elements, preliminary designs of which are shown on Figure 4: 

Closure will consist of pumping to remove surface water, redistributing and reshaping the existing CCR to 
fill in low areas and establish a subgrade for the final soil cover, and placing an earthen cover that 
complies with the CCR Rule. 

The final cover system is comprised of a 6-inch vegetative support layer (topsoil) overlying 18-inch barrier 
soil. 

Non-contact storm water runoff from the cover system will be collected and managed, with two new 
detention basins and channels directing water to the Secondary Pond. 

The proposed corrective action elements will provide hydraulic control of surface water on the cover 
system and surrounding the Baldwin Fly Ash Pond System, will lower leachate levels and establish 
hydrostatic equilibrium within the ponds, and will decrease transport off-site both spatially and 
temporally.” 

4.  The boundary of the proposed GMZ appears to follow the property boundary for the site and include 

impoundments which have not been proposed to undergo closure at this time. The GMZ boundary needs 

to be revised to identify the specific area where groundwater quality standards are exceeded at the site 

as wells as the area in which the proposed corrective action will mitigate impaired groundwater. 

Response: The GMZ application figures 1 to 4 will be revised to show the revised GMZ boundary. Figure 

3 will be modified to show the revised GMZ boundary, approximate extent of impacted groundwater 

above Class II groundwater quality standards, and the model predicted corrective action mitigation area. 

5.  Section 6.9, page 6-6 of the plan indicates compliance with the applicable groundwater quality 

standards will be achieved when there are no statistically significant increasing trends attributable to the 

Baldwin Fly Ash Pond System for the parameters detected at the compliance boundary for 4 consecutive 

years following the change to annual monitoring frequency. The compliance section of the Plan and the 

GMZ application must be revised to identify the compliance point pursuant to 620.240(e)(1) and 

compliance concentrations at 35 Ill. Adm. Code 620.450(a)(4). 

Response Part 1: The compliance section of the Plan, Section 6.9, will be revised with the following 

underscored additions and strikeout deletions: 

”In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the Baldwin Fly Ash Pond System berms. Following completion of 

the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 
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Compliance with on-site groundwater quality standards, as measured at the proposed monitoring well 

network (i.e., the modified NPDES monitoring well network), will be achieved when there are no 

statistically significant increasing trends that are attributed to the Baldwin Fly Ash Pond System for 

parameters detected at the compliance boundary for after a minimum 30 years of post-closure 

groundwater monitoring has been completed four(4) consecutive years following the change to an annual 

monitoring frequency.” 

Response Part 2: The GMZ application will be revised with the following underscored additions and 

strikeout deletions: 

“3.3 Compliance with Applicable On-Site Groundwater Quality Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the Baldwin Fly Ash Pond System berms. Following completion of 

the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the proposed monitoring well 

network (i.e., the modified NPDES monitoring well network), will be achieved when there are no 

statistically significant increasing trends that are attributed to the Baldwin Fly Ash Pond System for 

parameters detected at the compliance boundary for after a minimum 30 years of post-closure 

groundwater monitoring has been completed.  

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94.” 

6.  Figure No. 4 from Appendix A of the Plan indicates Boring PZ-171 has a 7.9 foot layer of sand. What 

is the extent of this sand layer, which is over 5 feet thick and therefore designated as Class I 

groundwater? Has the groundwater within the sand layer been analyzed to determine if it has been 

impacted by the ash impoundments? Does the sand layer extend off site? 

Response: The 7.9 foot layer of sand observed at Boring PZ-171 may be either a localized lense or 

laterally continuous northward to Boring MW-161 and southward to Boring MW-262. However, based on 

six surrounding borings to the east and west (MW-154, MW-155, PZ-172, MW-388, MW-389, and TPZ-

160) this layer is limited to the western edge of the Baldwin impoundments and is of limited lateral extent. 

Due to the presence of the bedrock valley, it is unlikely that this sand layer extends eastward beyond the 

western side of the Secondary Pond. The bedrock valley has a topographic elevation ranging from 366 to 

390 feet and a land surface topographic elevation of 395 to 400 feet, both of which are close to or below 

the lowermost sand layer elevation of 395 feet. Surface topography between the Fly Ash Ponds and the 
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western end of the impoundments (i.e., west of the Secondary and Tertiary Ponds) effectively isolates 

any sand lenses or layers observed in the western end of the site from the Fly Ash Pond System.   

The sand layer observed at Boring PZ-171 or any of the other borings cannot extend significantly 

westward because the surface topography decreases westward towards the Kaskaskia River, with 

surface topography decreasing below an elevation of 395 feet. Borings advanced west of the 

impoundments towards the Kaskaskia River (i.e., MW-154 and MW-155) have sand or clayey sand layers 

ranging from 0.3 to 3.5 feet in thickness between the elevations of 369 and 381 feet, or approximately 14 

to 26 feet below the base of the sand observed at Boring PZ-171. The sand layer at Boring PZ-171 does 

not extend off-site. 

No groundwater samples have been collected from piezometer PZ-171 to determine if it has been 

impacted by the ash impoundments. However, wells MW-161 and MW-262 located directly north and 

south of PZ-171, respectively, were sampled for groundwater quality on four occasions in 2013 – 2014, 

with all boron concentrations at both wells below the reporting limit of 0.020 milligrams per Liter (mg/L) 

and sulfate concentrations were all less than 45 mg/L. Based on observed groundwater quality at 

monitoring wells located both north and south of PZ-171, and given the disconnection between any sand 

layers west of the Secondary and Tertiary Ponds from the rest of the impoundments, there is little 

possibility of impacts from the Fly Ash Pond System. 

In order to confirm that there are no groundwater impacts related to coal combustion residuals to the west 

of the impoundments, a groundwater sample will be collected from piezometer PZ-171 and analyzed for 

chloride, sulfate, boron, total dissolved solids, and field pH. The laboratory report will be submitted to the 

Illinois EPA. 

7.  Section 6.2, page 6-4 of the Plan indicates the sampling schedule could be accomplished in 15 years. 

This appears to contradict the required 257 Regs post closure sampling of 30 years. This sampling 

schedule must be revised. 

Response: The existing text in Section 6.2 of the Groundwater Monitoring Plan will be revised with the 

following underscored additions: 

“Groundwater monitoring of the NPDES monitoring well network may be discontinued upon Illinois EPA’s 

approval of a certified post-closure care report after a minimum 30 years of post-closure groundwater 

monitoring has been completed. Specifically, when no statistically significant increase is detected in the 

concentration of any constituent above that measured and recorded during the immediately preceding 

scheduled sampling for four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. Post-closure care groundwater monitoring will 

continue for a minimum of 30 years in accordance with 40 CFR Part 257.104”. 
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8.  Section 6.4, page 6-4 of the Plan should contain a list of all the chemical concentrations required for 

groundwater monitoring by the 257 Regs, and a list of inorganic parameters required pursuant to the 620 

Regs, for sampling each permanent monitoring well. Specifically, the inorganic parametes monitoring list 

for testing should be from 35 IAC 620.410 (a) and pH. 

Response: The Plan will be revised by adding two imbedded tables into Section 6.4 that include the 

following: 

 Subset of parameters from 35 IAC620.420(a) to be monitored and pH; and, 

 List of Appendix III and IV parameters required for groundwater monitoring by the 257 Regs.  
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Groundwater monitoring of the NPDES monitoring well network may be discontinued upon Illinois EPA’s 

approval of a certified post-closure care report after a minimum 30 years of post-closure groundwater 

monitoring has been completed. Specifically, when no statistically significant increase is detected in the 

concentration of any constituent above that measured and recorded during the immediately preceding 

scheduled sampling for four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. Post-closure care groundwater monitoring will 

continue for a minimum of 30 years in accordance with 40 CFR Part 257.104. 

6.3 Groundwater Sample Collection 

Groundwater samples will be collected consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 as described in Appendix F. In addition to groundwater well samples, quality assurance samples 

will be collected as described in Section 6.5. 

6.4 Laboratory Analysis 

Laboratory analysis will be performed consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 by a state-certified laboratory using methods approved by Illinois EPA and USEPA. The practical 

quantitation limit (PQL) for all parameters analyzed will be lower than the applicable groundwater quality 

standard. Concentrations lower than the PQL will be reported as less than the PQL. The laboratory 

analysis parameters for the two monitoring programs are listed below. 

Laboratory Analysis Parameters from 35 IAC Part 620.420(a): 
Modified NPDES Monitoring Well Network 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total) 

Laboratory Parameters from Appendix III and Appendix IV of  
40 CFR Part 257:  40 CFR Part 257 Monitoring Well Network 
Metals (totals) 

Antimony Cadmium Lithium
Arsenic Calcium Mercury
Barium Chromium Molybdenum
Beryllium Cobalt Selenium
Boron Lead Thallium
Inorganics (totals) 
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Fluoride Sulfate
Chloride Total Dissolved Solids 
Other (total) 

Radium 226 and 228 combined 

6.5 Quality Assurance Program 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.93, the sampling and analysis 

program includes procedures and techniques for quality assurance and quality control. Additional quality 

assurance samples to be collected will include the following: 

 Two blind duplicate groundwater samples from randomly selected monitoring wells

 One equipment blank sample will be collected and analyzed for each day of sampling. If
dedicated sampling equipment is used, than equipment blank samples will not be collected.

The duplicate and equipment blank quality assurance samples will be supplemented by the laboratory 

QA/QC program, which typically includes: 

 Regular generation of instrument calibration curves to assure instrument reliability

 Laboratory control samples and/or quality control check standards that have been spiked,
and analyses to monitor the performance of the analytical method

 Matrix spike/matrix spike duplicate analyses to determine percent recoveries and relative
percent differences for each of the parameters detected

 Analysis of replicate samples to check the precision of the instrumentation and/or
methodology employed for all analytical methods

 Analysis of method blanks to assure that the system is free of contamination

6.6 Groundwater Monitoring System Maintenance Plan 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.91, maintenance will be performed 

as needed to assure that the monitoring wells provide representative groundwater samples. Monitoring 

wells will be inspected during each groundwater sampling event. Monitoring well inspections will consist 

of the following: 

 Visual inspection, clearing of vegetation, replacement of markers, and painting of protective
casings as needed to assure that monitoring wells are clearly marked and accessible

 Visual inspection and repair or replacement of well aprons as needed to assure that they are
intact, drain water away from the well, and have not heaved
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 Visual inspection and repair or replacement of protective casings as needed to assure that
they are undamaged, and that locks are present and functional

 Checks to assure that well caps are intact and vented, unless in flood-prone areas in which
case caps will not be vented

 Annual measurement of monitoring well depths to determine the degree of siltation within the
wells. Wells will be redeveloped as needed to remove siltation from the screened interval if it
impedes flow of water into the well

 Checks that wells are clear of internal obstructions, and flow freely

If maintenance of a monitoring well cannot address an identified deficiency, a replacement well will be 

installed. 

6.7 Annual Statistical Analysis 

6.7.1 Proposed Modified NPDES Monitoring Well Network 

Trend analysis will be performed annually for each of the monitored parameters. Sen’s Estimate of Slope 

will be applied to a minimum of four consecutive quarterly monitoring results. If there are increasing 

trends during closure and post-closure care periods, they will be further investigated as described below.  

 If the results of sampling and analysis show an increasing trend at any compliance monitoring
well, a Mann-Kendall analysis will be performed at 95 percent confidence to determine
whether or not the increasing trend is statistically significant.

 If a statistically significant increasing trend occurs during post-closure care, further
investigation of monitored concentrations will be performed as well as more frequent
inspections of the surface of the cover system.

 If the investigation attributes a statistically significant increasing trend to a source other than
the Baldwin Fly Ash Pond System, then the Illinois EPA will be notified in writing, stating the
cause of the increasing trend and providing the rationale used in such a determination.

 If there is not an alternative source causing the statistically significant increasing
concentration and the sampling frequency had been reduced to semi-annual or annual
sampling, a quarterly sampling schedule will be reestablished. The frequency of sampling will
return to either semi-annual or annual, once four consecutive quarterly samples show no
statistically significant increasing trend.

Notifications concerning statistically significant increasing trends and revisions of the sampling frequency 

will be reported to Illinois EPA in writing within 30 days after making the determinations. 

6.7.2 40 CFR Part 257 Monitoring Well Network 

As required in 40 CFR Part 257.93, statistical analysis will be performed to determine whether or not a 

statistically significant increase over a background value has occurred for each constituent and at each 

well. Appropriate statistical methods will be chosen from the list of methods provided and the test chosen 
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will be conducted separately for each constituent in each monitoring well. In addition, each statistical 

method chosen will comply with the performance standards, as appropriate, based on the test method 

used. If a statistically significant increase over background values is determined, procedures from 40 CFR 

Part 257 will be followed including 1) establishing an assessment monitoring program or 2) demonstrating 

that a source other than the Baldwin Fly Ash Pond System caused the increase or demonstrating another 

plausible reason for the increase (error in sampling, etc.).  

6.8 Data Reporting 

Sampling and analysis data from quarterly, semi-annual and/or annual groundwater monitoring for the 

modified NPDES monitoring well network will be reported to Illinois EPA within 60 days after completion 

of sampling. Statistical analysis of the laboratory analytical data will be reported to Illinois EPA with the 

annual report for the facility, as described in the closure plan.  

Data reporting for the 40 CFR Part 257 monitoring well network will be consistent with recordkeeping, 

notification, and internet posting requirements described in 40 CFR 257.105 through 257.107. 

6.9 Compliance with Applicable On-Site Groundwater Quality 
Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the the Baldwin Fly Ash Pond System berms.  Following completion 

of the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary after 

a minimum 30 years of post-closure groundwater monitoring has been completed. 

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94. 

6.10  Corrective Action  

If a statistically significant increasing trend is observed to continue over a period of two or more years in 

groundwater sampled at the modified NPDES monitoring well network, and a subsequent hydrogeologic 
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site investigation demonstrates that such exceedances are due to a release from the Baldwin Fly Ash 

Pond System and corrective actions are appropriate to mitigate such releases, a corrective action plan 

will be proposed as a modification to the post-closure care plan. A corrective action plan will be submitted 

to Illinois EPA within 180 days after completion of the investigation activities. The plan will propose 

corrective actions to be undertaken to mitigate the impacts associated with the constituents of concern 

which exceed applicable groundwater standards. 
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2.3 Closure of the Baldwin Fly Ash Pond System  

The Closure Plan for the Baldwin Fly Ash Pond System is being submitted under separate cover 

(AECOM, 2016). In November 2015, in accordance with 40 CFR Part 257 Subpart D, Hazardous and 

Solid Waste Management System; Disposal of Coal Combustion Residuals From Electric Utilities; Final 

Rule. (CCR Rule), DMG submitted to Illinois EPA a notice of intent to close the East Fly Ash Pond and 

Old East Fly Ash Pond. A notice of intent to close the West Fly Ash Pond will be submitted by May 17, 

2017. Because the East Fly Ash Pond and Old East Fly Ash Pond are inactive, the CCR Rule deadline for 

completing closure of these two ponds is November 2020.  

The three ponds comprising the Baldwin Fly Ash Pond System are interconnected and are essentially 

three cells within one large pond. The Closure Plan for the Baldwin Fly Ash Pond System includes the 

following corrective action elements, preliminary designs of which are shown on Figure 4: 

 Closure will consist of pumping to remove surface water, redistributing and reshaping the
existing CCR to fill in low areas and establish a subgrade for the final soil cover, and placing
an earthen cover that complies with the CCR Rule.

 The final cover system is comprised of a 6-inch vegetative support layer (topsoil) overlying
18-inch barrier soil.

 Non-contact storm water runoff from the cover system will be collected and managed, with
two new detention basins and channels directing water to the Secondary Pond.

The proposed corrective action elements will provide hydraulic control of surface water on the cover 

system and surrounding the Baldwin Fly Ash Pond System, will lower leachate levels and establish 

hydrostatic equilibrium within the ponds, and will decrease transport off-site both spatially and temporally. 

There are no receptors off-site that would be potentially affected by the movement of impacted 

groundwater from the Baldwin Fly Ash Pond System.
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3.3 Compliance with Applicable On-Site Groundwater Quality 
Standards 

In accordance with IAC 620 Section 620.240, the compliance boundary is a lateral distance of 25 feet 

outward from the outermost edge of the the Baldwin Fly Ash Pond System berms. Following completion 

of the corrective action, the groundwater standard at the compliance boundary will be in accordance with 

IAC 620 Section 450(a)(4) for groundwater quality restoration such that the standard for each released 

chemical constituent will be the higher of either the Class II groundwater standard or the concentration 

determined by groundwater monitoring at the compliance boundary. 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary after 

a minimum 30 years of post-closure groundwater monitoring has been completed.  

Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94.
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1 INTRODUCTION 
 

1.1 Overview 

This Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan was 

prepared by Natural Resource Technology, Inc. (NRT) in support of a Closure Plan for fly ash ponds 

located at the Baldwin Energy Complex (BEC) which is owned by Dynegy Midwest Generation, LLC 

(DMG).  

This report and the Closure Plan will apply specifically to the East Fly Ash Pond, Old East Fly Ash Pond 

and West Fly Ash Pond, hereinafter referred to as the Baldwin Fly Ash Pond System, which are part of a 

system of six Coal Combustion Residuals (CCR) surface impoundments, as defined further below. 

Numerous subsurface investigations have been performed concerning the ash pond system at BEC. The 

information presented in this report supplements comprehensive data collection and evaluations from the 

prior hydrogeologic investigation reports (recent to oldest), including, but not limited to, the following: 

� NRT, June 11, 2014. Groundwater Quality Assessment and Phase II Hydrogeologic 
Investigation, Baldwin Ash Pond System A Phase II assessment to further assess the 
hydrogeology and groundwater quality in the vicinity of the ash pond system at BEC, 
following the proposed scope of work (March 22, 2013) approved, with clarifications, by 
Illinois EPA, June 18, 2013). 

� Dynegy, March 22, 2013. Proposed Scope of Work – Baldwin Ash Impoundment 
System A plan for conducting a more comprehensive hydrogeologic investigation along with 
development of a groundwater model to evaluate various pond closure scenarios on 
groundwater quality in the vicinity of the ash pond system; accepted, with clarifications, by 
Illinois EPA August 31, 2011. 

� Kelron Environmental, June 30, 2012. Groundwater Quality Assessment and Initial 
Hydrogeologic Investigation – Baldwin Ash Pond System Assessed the hydrogeology 
and groundwater quality in the vicinity of the ash pond system, but not beneath the ash 
ponds. Thirteen monitoring wells were installed around the perimeter of the ash pond system 
and sampled quarterly to assess upgradient and downgradient groundwater quality  
(full inorganic parameter list in IAC 35 Part 620.410). Submitted to Illinois EPA. 

� Kelron Environmental, April 16, 2012. Off-Site Groundwater Quality Results – Baldwin 
Energy Complex Off-site groundwater quality investigation, south and southwest of the ash 
pond system, to assess shallow off-site groundwater quality for the presence of inorganic 
parameters related to CCRs. Submitted to Illinois EPA. 

� Kelron Environmental and NRT, June 7, 2010. Water Well Survey – Baldwin Ash Pond 
System A survey identifying water wells located within 2,500 feet (ft) of the BEC’s ash pond 
system. The water well survey was prepared in accordance with the “Right to Know” Potable 
Water Well Survey procedures of 35 IAC 1600.210(b)(1) and 1600.210(b)(2). Submitted to 
Illinois EPA. 
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� Kelron Environmental and NRT, May 26, 2010. Hydrogeologic Assessment and 
Groundwater Monitoring Plan – Baldwin Ash Pond System A plan for initial evaluation of 
groundwater quality in the vicinity of the ash pond system along with an initial hydrogeologic 
characterization; accepted, with clarifications, by Illinois EPA August 31, 2011. 

This Supplemental Hydrogeologic Site Characterization and Groundwater Monitoring Plan provides a 

summary of additional data collected and site investigations performed since submittal of the 

Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014) in 

order to satisfy the following:  

� Provide information to define hydrogeology and to assess the groundwater impacts related to 
the CCR surface impoundments. 

� Provide information that could be used to perform a model to assess the groundwater 
impacts associated with closure of the Baldwin Fly Ash Pond System. 

� Provide information to establish a groundwater monitoring program sufficient for long-term, 
post-closure monitoring. 

In conjunction with the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, 

June 11, 2014), groundwater flow and transport models were developed to evaluate the effect of various 

ash pond closure scenarios on groundwater quality (NRT, June 18, 2014) and to predict the fate and 

transport of CCR leachate components (NRT, September 30, 2014). Additional groundwater modeling is 

being conducted to enable estimation of the time required for hydrostatic equilibrium of groundwater 

beneath the unit. The existing groundwater flow and transport model for the ash pond system is also 

being updated to develop predictions for closure of the Baldwin Fly Ash Pond System. These 

groundwater modeling reports will be submitted under separate cover. 

1.2 Site Location and Background 

The BEC is located in southwest Illinois in Randolph and St. Clair Counties. The Randolph County portion 

of the BEC is located within Sections 2, 3, 4, 9, 10, 11, 14, 15 and 16 of Township 4 South and Range 

West. The St. Clair County portion of the property is located within Sections 33, 34, and 35 of Township 3 

South and Range 7 West. The Baldwin Fly Ash Pond System is approximately one-half mile  

west-northwest of the Village of Baldwin. The site location is shown on Figure 1. In general, the BEC 

property is bordered: on the west by the Kaskaskia River; on the east by Baldwin Road, farmland, and 

strip mining areas; on the southeast by the village of Baldwin; on the south by the Illinois Central Gulf 

railroad tracks and State Route 154; and, on the north by the St. Clair/Randolph County Line.  

The BEC utilizes four active ash ponds with two inactive fly ash ponds, located at the eastern end of the 

ash pond system (Figure 2):  

� Bottom Ash Pond (177 acres, active) 



  
INTRODUCTION 

Suppl Hydrogeo Report And GW Monitoring Plan 160331 
 1-3 
  

� East Fly Ash Pond (76 acres, inactive) 

� Old East Fly Ash Pond (102 acres, inactive) 

� West Fly Ash Pond (54 acres, active) 

� Secondary Pond (25 acres, active), used for water clarification rather than direct 
management of CCRs, but does contain a small volume of CCR 

� Tertiary Pond (3.1 acres, active), used for final water clarification and contains a very small 
volume of CCR 

There is one outfall from the ash pond system at the Tertiary Pond that discharges to a tributary of the 

Kaskaskia River, south of the Cooling Pond intake structure. All six impoundments of the ash pond 

system have been evaluated as part of the previously conducted hydrogeologic investigations, 

groundwater quality assessments and modeling. 
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2 GEOLOGY AND HYDROGEOLOGY 
 

The additional site characterization activities performed at BEC since the Groundwater Quality 

Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014) have included the following:  

� Unlithified zone investigation 

� Bedrock investigation 

� Aquifer testing 

� Geotechnical borings and soil laboratory testing 

The results of these supplemental site investigations are discussed below. 

2.1 Geology 

Geologic units present at the ash pond system include fill, ash generated at BEC, unlithified geologic 

materials (i.e., Cahokia Alluvium, Equality Formation, and Vandalia Till Member) and Mississippian and 

Pennsylvanian bedrock.  

2.1.1 Unlithified Material Investigations 

Supplemental investigation within the unlithified materials was performed to further evaluate the potential 

presence of sand layers that could represent preferential migration pathways. Eleven borings (PZ-169 

through PZ-178 and PZ-182) were performed during July‐August 2015 as shown on Figure 3. Borings 

typically extended to bedrock where monitoring wells with 10 ft screens were installed. Boring depths 

ranged from 14 to 50 ft below ground surface (bgs). The boring logs and piezometer installation details 

are provided in Appendix C2. 

The location of sand seams observed as well as their thickness and base elevation are shown on Figure 

4, based on all borings performed within the unlithified materials. Sand seams appear randomly 

disseminated across the Site and range from one locally continuous unsaturated sand lens up to 7.9 ft in 

thickness to isolated, discontinuous thin seams 0.2 to 1 ft thick. No continuous sand seams were 

observed within or immediately adjacent to the Baldwin Fly Ash Pond System that represent significant 

preferential migration pathways.  

Two overlapping sand seams that appear to be continuous between adjacent borings occur to the west of 

the Baldwin Fly Ash Pond System (Figure 4) and are vertically separated by at least 6 ft of clay. The 

shallower sand lens at elevations between 395 to 403 ft is not saturated. These sand lenses do not 
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extend to the Baldwin Fly Ash Pond System as evidenced by several borings in which no sand was 

observed.  

AECOM (2015) completed a geotechnical investigation that included additional borings that were reported 

in the 30% design data package for the ash ponds. The geotechnical exploratory program included the 

following: 

� 26 auger borings at the Baldwin Fly Ash Pond System and Bottom Ash Pond. In addition,  
3 hand auger borings were completed. 

� 82 Cone Penetrometer Testing (CPT) soundings at the Baldwin Fly Ash Pond System and 
the Secondary, Tertiary, and Bottom Ash Ponds 

� 13 vibrating wire piezometers installed at selected boring locations 

The geotechnical exploration locations are shown on AECOM Figure D-01 in Appendix A.  

Representative samples from the borings were submitted to AECOM of Conshohocken, Pennsylvania 

and Terrasense of Totowa, New Jersey for laboratory testing on the soil samples for geotechnical 

properties. A summary of the AECOM geotechnical laboratory test results on the soil samples is provided 

in Appendix A. The falling head permeability tests results are discussed below. The boring logs and other 

geotechnical testing data are being submitted under separate cover for the Bladwin Fly Ash Pond System 

closure plan. 

2.1.2 Bedrock Investigations 

Bedrock at the site consists of predominantly shale and limestone with lesser amounts of sandstone. As 

noted in the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 

2014), the Mississippian and Pennsylvanian rocks in the vicinity of the BEC yield small amounts of water 

to wells from interconnected pores, cracks, fractures, crevices, joints, and bedding planes. Water-bearing 

openings are variable from place to place and are best developed near the bedrock surface in thin 

limestones. Shallow sandstone and creviced limestone may yield small supplies in some areas, but water 

quality becomes poorer (i.e., highly mineralized) with increasing depth. 

Supplemental evaluation of bedrock hydraulic conductivity was performed that initially included three 

deeper holes (MW-304, MW-356, MW-373) extending 95 to 135 ft bgs (82 to 100 ft bgs below the 

bedrock surface). Packer testing was performed in these coreholes but is not reported herein because the 

test results were inconclusive. The bedrock was physically deformed by hydrofracking during the test and 

did not represent actual hydraulic conductivity. Consistent with the site geology and water wells in 

surrounding area, it was concluded that the most transmissive zone was near the bedrock surface.  

Because there were an insufficient number of existing wells for monitoring groundwater in bedrock at the 

Baldwin Fly Ash Pond System, 16 additional monitoring wells were installed during September 2015 
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through March 2016. The base of the monitoring well screens were installed an average of approximately 

21 ft below the top of bedrock. The additional bedrock monitoring wells installed at each surface 

impoundment (SI) unit are shown on Figure 3 and included the following. 

� 1 monitoring well at an upgradient location (MW-304) 

� 10 monitoring wells within and downgradient of the Baldwin Fly Ash Pond System, which is 
designated as an inactive SI multi unit 

� 4 monitoring wells downgradient of the Secondary and Tertiary Ash Ponds, which are 
designated as an active SI multi unit 

� 4 monitoring wells downgradient of the Bottom Ash Pond, which is designated as an active SI 
unit 

Monitoring of upgradient groundwater quality in bedrock will be supplemented with the addition of an 

existing monitoring well, MW-306, located northeast of the Baldwin Fly Ash Pond System, Well numbers, 

locations and screened intervals for each SI unit are summarized on the following table and are shown on 

Figure 3. 

Well Number Depth to Bedrock 
(ft bgs) 

Screened Interval 
(ft bgs) 

Upgradient Monitoring Well 
MW-304* 41 45 - 55 
MW-306 39 71 - 86 

Inactive SI Multi-Unit: Baldwin Fly Ash Pond System  
MW-383 50  58 - 68 
MW-384 56  61 - 71 

MW-385** 64  80 - 90 
MW-386** 64 76 - 86 
MW-366 36 42 - 52 
MW-375 50 57 - 67 
MW-377 31 46 - 56 

MW-387** 36 48 - 58 
MW-390 40 50 - 65 
MW-391 36 55 - 70 

Active SI Multi-Unit: Secondary and Tertiary Ponds 
MW-373* 13 20 - 30 
MW-374 24 30 - 40 
MW-388 27 33 - 43 
MW-389 36 42 - 52 

Active SI Unit: Bottom Ash Pond 
MW-356* 37 56 - 66 
MW-369 47 56 - 66 
MW-370 28 53 - 63 
MW-382 34 56 - 66 

* Deep bedrock borings were partially backfilled to set the well screens at the specified depths 
**Monitoring well scheduled to be abandoned (See section 4.3) 



  
GEOLOGY AND HYDROGEOLOGY 

Suppl Hydrogeo Report And GW Monitoring Plan 160331 
 2-4 
  

Bedrock boring logs and well construction details are in provided in Appendix C5.  

Bedrock topography slopes generally to the west and southwest across the CCR surface impoundments. 

Topographic relief is approximately 45 ft and is shown on Figure 5. 

2.2 Hydrogeology 

In March 2015, NRT began an assessment of the existing monitoring well network(s) at BEC with respect 

to the existing CCR units. Included in the assessment was a review of the current placement and number 

of monitoring wells with respect to individual and contiguous CCR units as well as potential locations for 

new monitoring wells, as appropriate. Analytical data for the existing monitoring wells was reviewed to 

assure that the current well constructions were adequate to provide low turbidity samples during 

collection of unfiltered samples. None of the monitoring wells exhibited poor construction, evidence of 

damage or appeared to be otherwise compromised. 

The discussion below summarizes the results of the supplemental well installations. 

2.2.1 Uppermost Aquifer 

The hydrogeology of the ash pond system was comprehensively addressed in the Groundwater Quality 

Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014). An uppermost aquifer within 

the area of the six impoundments at the BEC has not been previously designated. Off‐site, immediately 

upgradient and downgradient of the site property boundaries, both the shallow glacial deposits and the 

shallow bedrock have served as a source of water supply. The shallow unlithified deposits off‐site have 

yielded water through intermittent, discontinuous sand lenses and, in the bedrock, through fractured 

sandstone and limestone. However, within the area of the ash impoundment only thin and intermittent 

sand lenses are present. Based on the above, the bedrock is the only viable aquifer in the vicinity of the 

ash impoundments and is being designated the uppermost aquifer, consistent with the US Environmental 

Protection Agency (USEPA) definition in 40 CFR Part 257.53 (USEPA, 2015). Seventeen new monitoring 

wells, as described above, were installed in 2015 and 2016 for purposes of groundwater monitoring within 

bedrock to comply with the monitoring requirements of 40 CFR Part 257.  

Groundwater flow in bedrock is generally to the west and southwest, based on elevation measurements 

collected on March 2, 2016 (Figure 6). Piezometric heads in bedrock range from less than 1 ft to about  

29 ft bgs.  

2.2.2 Other Monitorable Units 

Other monitorable units representing potential ash constituent migration pathways include glacial deposits 

and the uppermost bedrock surrounding and within the ash impoundments. The glacial deposits and 
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uppermost bedrock are currently monitored in compliance with existing Illinois EPA permits. Groundwater 

in these existing wells will continue to be monitored to comply with 35 IAC Part 620 and BEC’s existing 

NPDES permit.  

Groundwater elevation measurements have been measured on a quarterly basis. Groundwater flow in the 

unlithified glacial materials is to the west, based on elevation measurements collected on November 10, 

2015 (Figure 7). The westerly direction of flow is consistent with previous groundwater contour maps in 

the unlithified deposits (NRT, June 11, 2014). The depth to the potentiometric surface in the unlithified 

materials ranges from 3.2 to 17.7 ft bgs. 

2.2.3 Hydraulic Conductivity 

Field hydraulic conductivity tests performed on the unlithified geologic materials (i.e., Cahokia Alluvium, 

Equality Formation, and Vandalia Till Member) and Mississippian and Pennsylvanian bedrock at the Site 

were presented the Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, 

June 11, 2014). The unlithified and bedrock geologic materials had geometric mean hydraulic 

conductivities of approximately 3x10-5 cm/s and 5x10-6 cm/s, respectively.  

Six falling head permeability tests (ASTM D5084 Method F) were performed in the laboratory on 

undisturbed soil samples collected from the AECOM (2015) geotechnical borings BAL-B001, BAL-B008, 

BAL-B010, BAL-B011, BAL-B017 and BAL-B027. Sample locations are shown on AECOM Figure D-01 in 

Appendix A. Test methods and details are provided in Appendix B and the results are summarized below. 

Laboratory Hydraulic Conductivity Test Results 

Boring 
Number Sample Description 

Sample 
Depth 
(feet) 

Hydraulic 
Conductivity

(cm/sec) 

BAL-B001  
Medium stiff, moist, pale gray with orange mottling, 
medium plasticity Lean CLAY (CL), trace fine 
gravel. [TILL] 

35.6 1.3 x10-8 

BAL-B008  
Very stiff, moist, light brown with orange and 
gray mottling, low plasticity Silty CLAY (CL). 
[FILL/FLY ASH] 

10.8 5.5 x10-9 

BAL-B010  Stiff, moist to wet, gray, Silty CLAY (CL), iron 
staining, trace sand and clay. [LOESS] 21.3 2.4 x10-6 

BAL-B011  Stiff, moist, gray with faint orange mottling, low 
plasticity Silty CLAY (CL). [FILL/FLY ASH] 15.2 1.8 x10-9 

BAL-B017  Stiff, gray, medium plasticity CLAY (CL). 
[RESIDUAL] 26.7 1.7 x10-8 

BAL-B027  
Stiff, moist to wet, gray, Lean CLAY (CL), with 
silt and fine sand, trace gravel, iron staining. 
[TILL] 

26.9 5.0 x10-9 
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3 GROUNDWATER QUALITY 
 

3.1 Summary of Groundwater Monitoring Activities 

An initial six quarters of sampling and analysis of groundwater from monitoring wells at the Baldwin Fly 

Ash Pond System was conducted from November 2010 through March 2012. The groundwater quality 

data collected from 2010 through 2012 included field parameters and the full list of inorganic parameters 

listed in 35 IAC Part 620 Section 420 (Groundwater Quality Standards for Class II: General Resource 

Groundwater) except for vanadium and perchlorate. Based on the results of the initial 2010–2012  

(Phase I) investigation (Kelron, June 30, 2012), additional monitoring wells and piezometers were 

installed upgradient, downgradient, and within the ash pond system as part of the Phase II investigation 

(NRT, June 11, 2014). Further, the list of monitoring parameters was reduced to boron, iron, manganese, 

chloride, sulfate, TDS, and pH commencing in September 2013.  

Samples are currently collected quarterly from 14 monitoring wells in accordance with NPDES Permit No. 

IL0000043 (effective January 1, 2015) for the following laboratory and/or field parameters: 

Laboratory Parameters 
Boron Manganese (total) Sulfate 
Chloride Nitrate Total Dissolved Solids (TDS) 
Iron (total)   
Field Parameters 
pH Depth of Well (ft bgs) 
Specific Conductance Elevation of measuring point (mp) 
Temperature Depth to Water (ft below mp) 
 Groundwater Elevation (ft) 

Groundwater monitoring results from sampling of the 14 wells are reported to the Illinois EPA annually in 

accordance with the NPDES permit. 

3.2 Groundwater Monitoring Results 

Analytical results from November 2010 through November 2015, including non-NPDES permit required 

wells, are summarized in Appendix D. Statistics showing the minimum and maximum concentrations 

detected in the unlithified materials, bedrock and leachate wells is included. Also, a comparison of 

groundwater data from wells screened in unlithified materials relative to the Groundwater Quality 

Standards for Class II: General Resource Groundwater is shown. The well locations are shown on  

Figure 3. 
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Parameters that have been detected in groundwater at concentrations exceeding the Class II 

groundwater quality standards include the following: 

Boron Iron Sulfate 
Chloride* Manganese TDS 
pH   

*exceeded in bedrock well only; background chloride concentration in bedrock to be determined 

Class II parameters that have not been detected in groundwater include the following: 

Beryllium Chromium Mercury 
Cadmium Cyanide Thallium 

All other Class II parameters that have been detected are typically well below their respective 

groundwater quality standards. 

Quarterly groundwater sampling of the new bedrock well network commenced in January 2016.  

3.3 Statistical Evaluation of Background Groundwater Data 

A statistical evaluation was performed to determine the maximum background concentrations likely to 

occur upgradient of the Baldwin Fly Ash Pond System within the unlithified glacial materials. The 

groundwater quality data collected from upgradient monitoring wells MW-104S/SR and MW-104D/DR was 

evaluated using the Electric Power Research Institute (EPRI, March 2014) computer database and 

analysis program, MANAGES™ (Version 3.4.49). The statistical analysis procedures used here are 

consistent with procedures described in the document:  2009 Unified Guidance. “Statistical Analysis of 

Groundwater Monitoring Data at RCRA Facilities—Unified Guidance,” March 2009, EPA 530/R-09-2007 

(USEPA, 2009).  

The statistical methodology is provided in Appendix E. Establishing the tolerance interval(s) for the 

groundwater constituents was accomplished by using either a parametric or non-parametric procedure 

based on the percentage of non-detects in the data sets and the distribution of the sample population. If 

the statistical data for a constituent had less than 50 percent non-detects and was normally or log-

normally distributed, a parametric procedure was used. If the data was not normally or log-normally 

distributed or had more than 50 percent non-detects, a non-parametric procedure was used. Appendix E, 

Figure E-1 is a flow chart which illustrates the processes followed to determine the appropriate statistical 

procedure used for each constituent based on its statistical characteristics.  
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3.4 Statistical Analysis Results 

The results of the statistical analyses for the groundwater in the unlithified materials are located in 

Appendix E. A statistical summary of the background water quality data from MW-104S/SR and  

MW-104D/DR is provided in Table E-2, and includes the mean, median, minimum, maximum, standard 

deviation, Sen Slope trend, normality determination, and percent non-detects for the background dataset. 

The statistical analysis procedure inputs and results are provided in Table E-3. 

Calculated background values (upper and lower limits) for the tested inorganic constituents and pH are 

listed in Appendix E, Table E-1 along with the percent non-detects, normal or lognormal distribution, test 

method, and confidence level. The calculated background values are also shown on Table 1 and are 

compared to the groundwater quality standards for Class II: General Resource Groundwater. The higher 

of the two values is shown as the Applicable Groundwater Standard on Table 1 (see additional discussion 

provided in Section 5.2).  
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4 GROUNDWATER MONITORING SYSTEM 
 

A groundwater monitoring system is proposed for the Baldwin Fly Ash Pond System to monitor 

groundwater, evaluate post-closure groundwater quality and trends, and to demonstrate compliance with 

the applicable groundwater quality standards identified in Section 5. The proposed groundwater 

monitoring well networks consist of a sufficient number of wells, installed at appropriate locations and 

depths to monitor post-closure compliance with groundwater quality standards for Class II: General 

Resource Groundwater.  

The groundwater monitoring program is consistent with the requirements of 35 IAC Part 620 and 40 CFR 

Part 257 and includes two monitoring well networks. As discussed in Section 2.2, groundwater within the 

glacial deposits and uppermost bedrock will continue to be monitored to comply with 35 IAC Part 620 and 

BEC’s existing NPDES permit. The second monitoring well network will monitor groundwater within 

bedrock, which is the only viable aquifer in the vicinity of the ash impoundments and is being designated 

the uppermost aquifer. 

The monitoring wells are designed and constructed in accordance with applicable standards, including 

the following:  

� All monitoring wells are cased in a manner that maintains the integrity of the boreholes  

� Wells are screened to allow sampling only at the specified interval  

� All wells are covered with vented caps, unless located in flood-prone areas, and equipped 
with devices to protect against tampering and damage 

Both monitoring well networks described below fulfill the following goals: 

� Enable the collection of groundwater samples that represent the quality of background water 
that has not been affected by the Baldwin Fly Ash Pond System 

� Enable the collection of groundwater samples that represent the quality of downgradient 
groundwater 

� Include wells that are located within the stratigraphic unit(s) that may serve as potential 
chemical migration pathways 

4.1 Proposed Modified NPDES Monitoring Well Network 

The proposed modified NPDES monitoring well network includes 17 monitoring wells. Thirteen wells will 

be sampled and analyzed for laboratory and field parameters which are equivalent to the current NPDES 

Permit parameters. These wells include MW-104SR, MW-104DR, MW-150, MW-350, MW-151, MW-152, 

MW-252, MW-352, MW-153, MW-253, MW-154, MW-155, and MW-355. Eleven of these wells are 
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screened in the unlithified materials and three wells are screened in the bedrock. Two background 

bedrock monitoring wells (MW-304, MW-306) will also be sampled and analyzed for an expanded 

laboratory parameter list and field parameters, as described in Section 6.1.1. 

The above monitoring wells are supplemented by 2 locations (MW-156, and MW-157S) that will monitor 

specific conductance, temperature and groundwater elevations only. 

The proposed modified NPDES monitoring well network goes beyond Special Condition 17 of the existing  

NPDES permit for the Baldwin groundwater sampling program with the addition of wells  

MW-151, MW-304 and MW-306 in the groundwater monitoring system, 

Boring logs and monitoring well construction reports for the groundwater monitoring system are provided 

in Appendix C. The proposed modified NPDES monitoring well network locations are shown on Figure 8. 

The well depths, well screen intervals, depth to groundwater elevations and monitored units at the 

proposed monitoring well network locations are summarized below: 

Well 
Number 

Well 
Depth 

(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-104SR 15 5 - 15 10.5 Upgradient  
Shallow Unlithified 

Clay 

MW-104DR 35 23 - 28 10.6 
Upgradient  
Deep Unlithified 

Clay; Poorly 
Graded Sand 

MW-304 135 45-55 10.6 
Upgradient  
Bedrock Limestone 

MW-306 86 71-86 NM 
Upgradient  
Bedrock Limestone 

MW-150 25 15 - 25 16.6 Downgradient  
Shallow Unlithified Clay 

MW-350 47 42 - 47 19.5 Downgradient  
Bedrock Limestone 

MW-151 16 6 - 16 NM Downgradient  
Shallow Unlithified Clay 

MW-152 18 7 - 17 3.5 Downgradient  
Shallow Unlithified 

Clay; Poorly 
Graded Sand 

MW-252 50 44 - 49 2.7+ Downgradient  
Deep Unlithified Clay 

MW-352 74 68 - 73 3.7 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-153 21 10 - 20 11.6 Downgradient  
Shallow Unlithified Clay 
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Well 
Number 

Well 
Depth 

(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 

Unit Monitored Screened 
Interval 

Lithology 

MW-253 35 30 - 35 9.8 Downgradient  
Deep Unlithified Clay 

MW-154 13 7 - 12 10.7 Downgradient  
Shallow Unlithified Clay 

MW-155 21 10 - 20 17.7 Downgradient  
Shallow Unlithified 

Clay; Clayey 
Sand 

MW-355 33 27 - 32 20.9 Downgradient  
Bedrock Limestone 

MW-156* 18 8 - 18 4.6 Downgradient  
Shallow Unlithified Clay 

MW-157S* 18 8 - 18 3.2 Downgradient  
Shallow Unlithified Clay 

+ indicates groundwater elevation above ground surface 
Groundwater depth elevations shown are from November 10, 2015; NM indicates groundwater elevation was 
not measured. 
* MW-156 also known as OW-156, MW-157S also known as OW-157; monitored for specific conductance, 
temperature and groundwater elevations only 

4.2 40 CFR Part 257 Monitoring Well Network 
The 40 CFR Part 257 well network consists of 7 monitoring wells installed in bedrock adjacent to the 

Baldwin Fly Ash Pond System (MW-366, MW-375, MW-377, MW-383, MW-384, MW-390,  

MW-391) and 2 background monitoring wells (MW-304, MW-306). The bedrock wells monitor the 

uppermost aquifer. Boring logs and monitoring well construction reports for the groundwater monitoring 

system are provided in Appendix C5. Sampling of these wells commenced in January 2016, with the 

exception of MW-306, MW-390 and MW-391 (expected to commence in March 2016). The 40 CFR Part 

257 groundwater monitoring network well locations are shown on Figure 8. 

The well depths, well screen intervals, depth to groundwater and monitored units at the 40 CFR Part 257 

monitoring well network locations are summarized below:  

Well 
Number 

Well 
Depth 
(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-304 135 45 - 55 8.0 Upgradient  
Bedrock 

Shale and 
Limestone 

MW-306 86 71-86 10.6 Upgradient  
Bedrock 

Shale and 
Limestone  

MW-366 52 42-52 10.5 
Downgradient  
Bedrock 

Shale and 
Limestone 
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Well 
Number 

Well 
Depth 
(ft bgs) 

Well 
Screen 
Interval 
(ft bgs) 

Depth To 
Groundwater 

(ft bgs) 
Unit Monitored 

 

Screened 
Interval 

Lithology 

MW-375 67 57-67 29.0 
Downgradient  
Bedrock 

Shale and 
Limestone 

MW-377 56 46-56 0.3 
Downgradient  
Bedrock 

Shale and 
Limestone 

MW-383 73 58 - 68 17.0 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-384 94 61 - 71 6.9 Downgradient  
Bedrock 

Shale and 
Limestone 

MW-390 65 50 - 65 NM Downgradient  
Bedrock 

Shale and 
Limestone 

MW-391 70 55 - 70 NM Downgradient  
Bedrock 

Shale and 
Limestone 

Groundwater depth elevations shown are from March 2, 2016  
NM indicates groundwater elevation was not measured. 
Groundwater elevations may have not yet fully stabilized. 

4.3 Abandoned Wells 

Three piezometers (TPZ-163, TP-167 and TPZ-168) are located within the Baldwin Fly Ash Pond System. 

These former leachate monitoring wells will be properly abandoned prior to their being damaged or 

destroyed during the impoundment closure activities. Leachate data collected from these piezometers are 

provided in Appendix D for a limited set of parameters.  

Two bedrock monitoring wells (MW-385 and MW-386) are located within the Baldwin Fly Ash Pond 

System along the berm separating the East and West Fly Ash Ponds. These monitoring wells will also be 

properly abandoned prior to their being damaged/destroyed during the impoundment closure activities. 

Monitoring well MW-387 is located on the West Fly Ash Pond berm and does not provide sufficient water 

depth for sampling. This bedrock monitoring well will be properly abandoned and will be replaced with a 

new well, MW-391. 

The locations of monitoring wells to be abandoned are shown on Figure 3. 
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5 APPLICABLE GROUNDWATER QUALITY 
STANDARDS 

 

5.1 Groundwater Classification 

The classification of groundwater at the Baldwin Fly Ash Pond System was addressed in the 

Groundwater Quality Assessment and Phase II Hydrogeologic Investigation (NRT, June 11, 2014). Field 

hydraulic conductivity tests performed on the unlithified geologic materials (i.e., Cahokia Alluvium, 

Equality Formation, and Vandalia Till Member) and Mississippian and Pennsylvanian bedrock at the Site 

had geometric mean hydraulic conductivities of approximately 3x10-5 cm/s and 5x10-6 cm/s, respectively.  

Geologic material with a hydraulic conductivity of less than 1x10-4 cm/s which does not meet the 

provisions of Section 620.210 (Class I), Section 620.230 (Class III), or Section 620.240 (Class IV), meets 

the definition of a Class II – General Resource Groundwater. Based on the detailed geologic information 

provided for the unlithified materials and bedrock at BEC, along with the hydrogeologic data, the 

groundwater in both the unlithified deposits and underlying bedrock at the Site can be classified as Class 

II - General Resource Groundwater.  

5.2 Applicable Groundwater Quality Standards 

The groundwater quality standard for the proposed modified NPDES monitoring well network for wells 

screened in unlithified materials is the greater of either the background concentration or the groundwater 

quality standard for Class II General Resource Groundwater [35 IAC 620.420]. Based on the statistical 

evaluation of background groundwater data (Table 1), most background concentrations in the unlithified 

materials are below the groundwater quality standard for Class II General Resource Groundwater. 

Therefore, for these parameters, the groundwater quality standard for Class II General Resource 

Groundwater will apply to the proposed modified NPDES monitoring well network for wells screened 

within unlithified material. The exceptions include total iron, dissolved iron, dissolved manganese and pH  

(lower limit), where the background concentration is higher (or lower for pH lower limit) than the Class II 

standard. Therefore, for these parameters, the background concentration is the applicable groundwater 

standard. 

Background groundwater quality in bedrock will be established through statistical evaluation following 

completion of 8 quarters of groundwater sampling of background wells MW-304 and MW-306 that 

commenced in January 2016. The groundwater quality standard for the proposed modified NPDES 

monitoring well network (bedrock wells) at the Baldwin Fly Ash Pond System will be the greater of either 

the background concentration or the groundwater quality standard for Class II General Resource 
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Groundwater. The list of applicable groundwater quality standards for the modified NPDES monitoring 

well network is shown on Table 1.  

The groundwater quality standards (i.e., Groundwater Protection Standard) for the 40 CFR Part 257 well 

network will be established in accordance with the methods outlined in 40 CFR Part 257 following the 

collection of 8 independent samples from each of the upgradient and downgradient monitoring wells, with 

completion of the final sample event required by October 17, 2017. 

5.3 Proposed Exceptions to the Groundwater Monitoring 
Parameters 

Based on the results of groundwater monitoring performed at the site to date for the proposed modified 

NPDES monitoring well network, the following exceptions to the above applicable Class II: General 

Resource Groundwater standards are proposed:  

� Analytical results (Appendix D) do not indicate exceedances of the groundwater quality 
standards for Class II General Resource Groundwater inorganic constituents listed in 35 IAC 
620.420(a)(1). The analyzed constituents include antimony, arsenic, barium, beryllium, 
cadmium, chromium, cobalt, cyanide, fluoride, lead, mercury, nitrate, and thallium.1 With the 
exception of nitrate, these constituents will not be monitored because they are well below the 
standards for Class II General Resource Groundwater and are not prevalent in groundwater 
associated with the Baldwin Fly Ash Pond System. 

� Analytical results (Appendix D) do not indicate exceedances of the groundwater quality 
standards for Class II General Resource Groundwater for inorganic constituents copper, 
nickel, selenium, silver, and zinc listed in 35 IAC 620.420(a)(2). These constituents will not be 
monitored because they are well below the standards for Class II General Resource 
Groundwater and are not prevalent in groundwater associated with the Baldwin Fly Ash Pond 
System. 

� Perchlorate is commonly used as an oxidizer in solid propellants, munitions, fireworks, airbag 
initiators for vehicles, matches and signal flares. It is also used in some electroplating 
operations and found in some disinfectants and herbicides (USEPA, 2014). Perchlorate is an 
inorganic constituent listed in 35 IAC 620.420(a)(1) but has not been previously analyzed. 
Perchlorate will not be monitored because it is not associated with the chemical 
characteristics of the Baldwin Fly Ash Pond System.  

The proposed groundwater monitoring parameters for the proposed modified NPDES monitoring well 

network and 40 CFR Part 257 groundwater monitoring well network are discussed in Section 6.1. 

                                                      

1 Perchlorate, vanadium and Ra-226/Ra-228 are parameters listed in 35 IAC 620.420(a)(1) but have not been 
analyzed. 
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6 GROUNDWATER MONITORING PLAN 
 

The groundwater monitoring plan will monitor and evaluate groundwater quality to demonstrate 

compliance with the groundwater quality standards for Class II: General Resource Groundwater as well 

as USEPA parameters, as appropriate. As discussed in Section 4, the proposed post-closure 

groundwater sampling network consists of four background monitoring wells and 20 compliance 

monitoring wells as shown on Figure 8.  

6.1 Monitoring Parameters 
6.1.1 Proposed Modified NPDES Monitoring Well Network 

The proposed modified NPDES monitoring well network includes 17 monitoring wells. Thirteen wells will 

continue to be sampled and analyzed for the laboratory and field parameters listed below which are 

equivalent to the current NPDES Permit parameters. These wells include MW-104SR, MW-104DR, MW-

150, MW-350, MW-151, MW-152, MW-252, MW-352, MW-153, MW-253, MW-154, MW-155, and MW-

355.  

Laboratory Parameters 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total)   
Field Parameters 
pH Depth of Well (ft bgs) 
Specific Conductance Elevation of measuring point (mp) 
Temperature Depth to Water (ft below mp) 
 Groundwater Elevation (ft) 

As discussed in Section 5, other constituents listed under 35 IAC 620 will not be monitored at the 

proposed modified NPDES monitoring well network because the groundwater monitoring results to date 

indicate that the inorganic constituents antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 

copper, cyanide, fluoride, lead, mercury, nickel, selenium, silver, thallium and zinc meet the Class II: 

General Resource Groundwater standards and are not associated with the chemical characteristics of the 

Baldwin Fly Ash Pond System.  

Two monitoring wells, MW-156 and MW-157S, are monitored for specific conductance, temperature and 

groundwater elevation. 

Two proposed background bedrock monitoring wells (MW-304, MW-306) will be sampled and analyzed 

for the following laboratory and field parameters: 
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Laboratory Parameters 
Boron (dissolved) Manganese (total) Sulfate (dissolved) 
Chloride (dissolved) Nitrate (total) Total Dissolved Solids (TDS) 
Iron (total) 
 

  

Field Parameters 
pH Depth of Well (ft bgs)  
Specific Conductance Elevation of measuring point (mp)  
Temperature Depth to Water (ft below mp)  
 Groundwater Elevation (ft)  

As discussed in Section 5, perchlorate will not be monitored because this parameter is not associated 

with the chemical characteristics of the Baldwin Fly Ash Pond System. 

6.1.2 40 CFR Part 257 Monitoring Well Network 

The 40 CFR Part 257 well network consists of 7 monitoring wells installed in bedrock adjacent to the 

Baldwin Fly Ash Pond System (MW-366, MW-375, MW-377, MW-383, MW-384, MW-390,  

MW-391) and 2 background monitoring wells (MW-304, MW-306). Groundwater samples will be collected 

and analyzed for the following laboratory and field parameters: 

Laboratory Parameters 
Metals (totals) 
Antimony Cadmium  Lithium 
Arsenic Calcium Mercury 
Barium Chromium  Molybdenum 
Beryllium Cobalt Selenium 
Boron Lead Thallium 
Inorganics (totals) 
Fluoride Sulfate 
Chloride Total Dissolved Solids 
Other (total) 
Radium 226 and 228 combined 
Field Parameters 
pH Temperature 
Oxidation/Reduction Potential Specific Conductivity 
Dissolved Oxygen Turbidity 
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All parameters listed above will be sampled a minimum of eight times by October 17, 2017 to establish 

background groundwater quality. Following the initial eight rounds of sampling, the parameters to be 

monitored will be in accordance with the requirements of 40 CFR Part 257.94 and 257.95. 

6.2 Sampling Schedule 

Groundwater sampling for the proposed modified NPDES monitoring well network will initially be 

performed quarterly according to the following schedule: 

Frequency Duration 

Quarterly Begins: upon approval of this plan. 

Ends: 5 years after completion of cap and upon demonstration that 
monitoring effectiveness is not compromised and that there are no 
increasing trends attributable to the Baldwin Fly Ash Pond System. 

Semiannual Begins: after IEPA approves that quarterly monitoring requirements have 
been satisfied. 

Ends: 5 years after initiation of semiannual monitoring and upon 
demonstration that monitoring effectiveness is not compromised and that 
there are no increasing trends attributable to the Baldwin Fly Ash Pond 
System. 

Annual Begins: after IEPA approves that semiannual monitoring requirements 
have been satisfied. 

Ends: upon IEPA approval of a certified post-closure care report. 
 

Five years after approval of the Closure Plan, a request may be made to modify the post-closure care 

plan to reduce the frequency of groundwater monitoring to semi-annual sampling by demonstrating all of 

the following: 

� Monitoring effectiveness will not be compromised by the reduced frequency of monitoring 

� Sufficient data has been collected to characterize groundwater 

� Concentrations of constituents monitored at the downgradient boundaries show no 
statistically significant increasing trends that can be attributed to the former ash ponds 

If concentrations of parameters of concern at the downgradient boundaries of the site show no statistically 

significant increasing trends that can be attributed to the Baldwin Fly Ash Pond System for the five years 

after reducing the monitoring frequency to semi-annual, a request may be made to modify the post-

closure care plan to reduce monitoring frequency to annual sampling by demonstrating the same items 

above as for the reduction to semi-annual monitoring.  
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Groundwater monitoring may be discontinued upon Illinois EPA’s approval of a certified post-closure care 

report. Specifically, when no statistically significant increase is detected in the concentration of any 

constituent above that measured and recorded during the immediately preceding scheduled sampling for 

four consecutive years after changing to an annual monitoring frequency. 

Groundwater monitoring for the 40 CFR Part 257 well network will follow a schedule in accordance with 

the requirements of 40 CFR Part 257.94 and 257.95. 

6.3 Groundwater Sample Collection 

Groundwater samples will be collected consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 as described in Appendix F. In addition to groundwater well samples, quality assurance samples 

will be collected as described in Section 6.5. 

6.4 Laboratory Analysis 

Laboratory analysis will be performed consistent with the requirements of 35 IAC Part 620 and 40 CFR 

257.93 by a state-certified laboratory using methods approved by Illinois EPA and USEPA. The practical 

quantitation limit (PQL) for all parameters analyzed will be lower than the applicable groundwater quality 

standard. Concentrations lower than the PQL will be reported as less than the PQL.  

6.5 Quality Assurance Program 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.93, the sampling and analysis 

program includes procedures and techniques for quality assurance and quality control. Additional quality 

assurance samples to be collected will include the following: 

� Two blind duplicate groundwater samples from randomly selected monitoring wells 

� One equipment blank sample will be collected and analyzed for each day of sampling. If 
dedicated sampling equipment is used, than equipment blank samples will not be collected.  

The duplicate and equipment blank quality assurance samples will be supplemented by the laboratory 

QA/QC program, which typically includes: 

� Regular generation of instrument calibration curves to assure instrument reliability 

� Laboratory control samples and/or quality control check standards that have been spiked, 
and analyses to monitor the performance of the analytical method 

� Matrix spike/matrix spike duplicate analyses to determine percent recoveries and relative 
percent differences for each of the parameters detected 
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� Analysis of replicate samples to check the precision of the instrumentation and/or 
methodology employed for all analytical methods 

� Analysis of method blanks to assure that the system is free of contamination 

6.6 Groundwater Monitoring System Maintenance Plan 

Consistent with the requirements of 35 IAC Part 620 and 40 CFR 257.91, maintenance will be performed 

as needed to assure that the monitoring wells provide representative groundwater samples. Monitoring 

wells will be inspected during each groundwater sampling event. Monitoring well inspections will consist 

of the following: 

� Visual inspection, clearing of vegetation, replacement of markers, and painting of protective 
casings as needed to assure that monitoring wells are clearly marked and accessible 

� Visual inspection and repair or replacement of well aprons as needed to assure that they are 
intact, drain water away from the well, and have not heaved 

� Visual inspection and repair or replacement of protective casings as needed to assure that 
they are undamaged, and that locks are present and functional 

� Checks to assure that well caps are intact and vented, unless in flood-prone areas in which 
case caps will not be vented 

� Annual measurement of monitoring well depths to determine the degree of siltation within the 
wells. Wells will be redeveloped as needed to remove siltation from the screened interval if it 
impedes flow of water into the well  

� Checks that wells are clear of internal obstructions, and flow freely 

If maintenance of a monitoring well cannot address an identified deficiency, a replacement well will be 

installed. 

6.7 Annual Statistical Analysis 

6.7.1 Proposed Modified NPDES Monitoring Well Network 

Trend analysis will be performed annually for each of the monitored parameters. Sen’s Estimate of Slope 

will be applied to a minimum of four consecutive quarterly monitoring results. If there are increasing 

trends during closure and post-closure care periods, they will be further investigated as described below.  

� If the results of sampling and analysis show an increasing trend at any compliance monitoring 
well, a Mann-Kendall analysis will be performed at 95 percent confidence to determine 
whether or not the increasing trend is statistically significant.  

� If a statistically significant increasing trend occurs during post-closure care, further 
investigation of monitored concentrations will be performed as well as more frequent 
inspections of the surface of the cover system. 
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� If the investigation attributes a statistically significant increasing trend to a source other than 
the Baldwin Fly Ash Pond System, then the Illinois EPA will be notified in writing, stating the 
cause of the increasing trend and providing the rationale used in such a determination. 

� If there is not an alternative source causing the statistically significant increasing 
concentration and the sampling frequency had been reduced to semi-annual or annual 
sampling, a quarterly sampling schedule will be reestablished. The frequency of sampling will 
return to either semi-annual or annual, once four consecutive quarterly samples show no 
statistically significant increasing trend. 

Notifications concerning statistically significant increasing trends and revisions of the sampling frequency 

will be reported to Illinois EPA in writing within 30 days after making the determinations. 

6.7.2 40 CFR Part 257 Monitoring Well Network 

As required in 40 CFR Part 257.93, statistical analysis will be performed to determine whether or not a 

statistically significant increase over a background value has occurred for each constituent and at each 

well. Appropriate statistical methods will be chosen from the list of methods provided and the test chosen 

will be conducted separately for each constituent in each monitoring well. In addition, each statistical 

method chosen will comply with the performance standards, as appropriate, based on the test method 

used. If a statistically significant increase over background values is determined, procedures from 40 CFR 

Part 257 will be followed including 1) establishing an assessment monitoring program or 2) demonstrating 

that a source other than the Baldwin Fly Ash Pond System caused the increase or demonstrating another 

plausible reason for the increase (error in sampling, etc.).  

6.8 Data Reporting 

Sampling and analysis data from quarterly, semi-annual and/or annual groundwater monitoring for the 

modified NPDES monitoring well network will be reported to Illinois EPA within 60 days after completion 

of sampling. Statistical analysis of the laboratory analytical data will be reported to Illinois EPA with the 

annual report for the facility, as described in the closure plan.  

Data reporting for the 40 CFR Part 257 monitoring well network will be consistent with recordkeeping, 

notification, and internet posting requirements described in 40 CFR 257.105 through 257.107. 

6.9 Compliance with Applicable On-Site Groundwater Quality 
Standards 

Compliance with on-site groundwater quality standards, as measured at the modified NPDES monitoring 

well network, will be achieved when there are no statistically significant increasing trends that are 

attributed to the Baldwin Fly Ash Pond System for parameters detected at the compliance boundary for 

four (4) consecutive years following the change to an annual monitoring frequency.  
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Evaluation of groundwater quality data under USEPA (2015) will be consistent with 40 CFR Part 257.93 

and 257.94. 

6.10  Corrective Action  

If a statistically significant increasing trend is observed to continue over a period of two or more years in 

groundwater sampled at the modified NPDES monitoring well network, and a subsequent hydrogeologic 

site investigation demonstrates that such exceedances are due to a release from the Baldwin Fly Ash 

Pond System and corrective actions are appropriate to mitigate such releases, a corrective action plan 

will be proposed as a modification to the post-closure care plan. A corrective action plan will be submitted 

to Illinois EPA within 180 days after completion of the investigation activities. The plan will propose 

corrective actions to be undertaken to mitigate the impacts associated with the constituents of concern 

which exceed applicable groundwater standards. 
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AREAS OF POTENTIALLY INTERCONNECTED
SAND SEAMS AND SEAM ELEVATION INTERVAL

UNSATURATED SAND SEAM

SATURATED SAND SEAM

NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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NOTES:
- GROUNDWATER ELEVATION NOT MEASURED AT BEDROCK MONITORING WELL
LOCATION MW-352 ON MARCH 2, 2016 DUE TO ACCESSIBILITY ISSUES CAUSED BY
FLOODED WATER SURROUNDING WELL LOCATION.
- GROUNDWATER ELEVATIONS IN PARENTHESIS WERE NOT STABLE AT THE TIME OF
MEASUREMENT AND NOT USED FOR CONTOURING.
- MONITORING WELL OW-156 AND OW-157 IDENTIFIED AS MW-156 AND MW-157S,
RESPECTIVELY, ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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NOTE: MONITORING WELL OW-156 AND OW-157
IDENTIFIED AS MW-156 AND MW-157S, RESPECTIVELY,
ON NPDES PERMIT NO. IL0000043 SPECIAL CONDITION 17.
MONITORING WELL MW-154 WAS DRY ON NOVEMBER 10,
2015 INDICATING A GROUNDWATER ELEVATION LESS 
THAN 372.84 FEET.
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Table 1
Background Groundwater Quality and Applicable Groundwater Quality Standards
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Parameter
IL Class II Std1        

(mg/L)

Background 
Concentration2  

(mg/L)

Applicable 
Groundwater 

Standard3 (mg/L)
Maximum 

(mg/L)
Minimum 

(mg/L)

Background 
Concentration 

(mg/L)

Applicable 
Groundwater 

Standard (mg/L)
Maximum 

(mg/L)
Minimum 

(mg/L)
Antimony 0.024 0.005 0.024 <0.005 <0.005 USEPA (t) na 0.0075 <0.005
Arsenic 0.2 0.032 0.2 0.032 <0.005 USEPA (t) na 0.011 <0.005
Barium 2.0 0.621 2.0 0.24 0.0094 USEPA (t) na 1.6 0.098
Beryllium 0.5 0.004 0.5 <0.005 <0.004 USEPA (t) na <0.005 <0.004
Boron (t) 2.0 na na -- -- USEPA (t) na -- --
Boron (d) 2.0 0.237 2.0 45.3 <0.02 tbd tbd3 1.88 <0.02
Calcium NS na NS 289 54.17 USEPA (t) na 533 45
Cadmium 0.05 0.002 0.05 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Chloride (t) 200 na na -- -- USEPA (t) na -- --
Chloride (d) 200 58.7 200 140 4.1 tbd tbd3 642 9
Chromium 1.0 0.005 1.0 <0.005 <0.005 USEPA (t) na <0.005 <0.005
Cobalt 1.0 0.005 1.0 0.01 <0.005 USEPA (t) na <0.005 <0.005
Copper 0.65 0.005 0.65 0.016 <0.005 na na <0.005 <0.005
Cyanide (t) 0.6 0.008 0.6 <0.008 <0.007 na na <0.008 <0.007
Fluoride 4.0 0.793 4.0 0.865 0.119 USEPA (t) na 0.756 0.174
Iron (t) 5.0 11 11 69.4 <0.02 tbd tbd3 3.82 0.02
Iron (d) 5.0 18 18 18 <0.01 na na 1.6 0.011
Lead 0.1 0.005 0.1 0.005 <0.005 USEPA (t) na <0.005 <0.005
Lithium NS na na -- -- USEPA (t) na -- --
Manganese (t) 10 8.2 10 24.4 <0.003 tbd tbd3 0.58 <0.003
Manganese (d) 10 48.8 48.8 6.8 <0.003 na na 0.87 <0.003
Mercury 0.01 0.002 0.01 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Molybdenum NS na NS -- -- USEPA (t) na -- --
Nickel 2.0 0.005 2.0 <0.005 <0.005 na na 0.007 <0.005
Nitrate (as N) (t) 100 2.26 100 10.7 <0.05 tbd  tbd3 1.13 0.103
Nitrate (as N) (d) 100 2.25 100 18 <0.05 na na 2.04 0.06
Selenium 0.05 0.01 0.05 0.016 <0.01 USEPA (t) na <0.01 <0.01
Silver 0.05 0.005 0.05 0.006 <0.005 na na 0.01 <0.005
Sulfate (t) 400 na na -- -- USEPA (t) na -- --
Sulfate (d) 400 328 400 2050 23 tbd tbd3 65 <10
Thallium 0.02 0.002 0.02 <0.002 <0.002 USEPA (t) na <0.002 <0.002
Vanadium 0.1 na 0.1 -- -- na na -- --
Zinc 10 0.009 10 0.014 <0.005 na na 0.006 <0.005
TDS 1,200 999 1,200 3470 188 tbd / USEPA tbd3 1709 375
Field pH 6.5 - 9.0 6.06 - 7.55 6.06 - 9.0 12.4 5.6 tbd / USEPA tbd3 12.9 6.5
Radium 226/228* 5.0 / 5.0 na na -- -- USEPA (t) na - - - -

[O: JAZ 1/28/16, C:GFF 1/29/16, QA:SJC 3/2/16]

Notes: 
All parameters are dissolved unless noted.  Standards apply to dissolved or total concentrations
(t) Total (d) Dissolved
tbd = To Be Determined  for Illinois EPA monitoring program; based on future monitoring beginning January 2016
Bold = Background Concentration exceeds Class II Groundwater Standard 
Red = Exceeds Applicable Groundwater Standard
ͲͲ = not analyzed prior to 2016 na = not applicable; parameter [dissolved and total] not proposed for Illinois EPA monitoring program under proposed modified NPDES Permi
NS = No Class II Groundwater Standard USEPA (t) = background concentration for parameter [total] required under USEPA program (40 CFR Part 257)
1   IPCB 620 Class II: General Resource Groundwater Standard
2 Background Concentration obtained from Appendix E Ͳ Statistical Procedure for Calculation of Background (Table EͲ1 Tolerance Limits for Background Monitoring Wells MWͲ104S/SR and MWͲ104D/DR using the Upper and Low
3 Applicable Groundwater Standard is the higher of the Background Concentration and the Class II Groundwater Standard (or the lower if compared to the pH lower limit).
4  Unlithified Wells used for maximum and minimum include those designated as upgradient or downgradient in Appendix D.
5  Bedrock wells used for maximum and minimum include MWͲ350, MW352, and MWͲ355 (all downgradient) as listed in Appendix D.
* Radium 226 and 228 reported separately for IPCB Class II Groundwater Standard, reported combined for USEPA 40 CFR Part 257.

Unlithified4 Bedrock5
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1 DESCRIPTION 2015-11-19

2015-10-13 JKL

60440742

2014

Dynegy Inc.
1500 EastPort Plaza Drive

Collinsville, IL 62234

CCR RULE ASSESSMENT
OF PLANTS

BALDWIN POWER PLANT
BALDWIN, IL

30% DESIGN  DRAWINGS
FOR CLOSURE OF EAST

ASH POND, OLD EAST
ASH POND, AND WEST

ASH POND

2015-10-13
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1" = 300'
NOTES:
1. CONTOURS ARE 1 FOOT ELEVATION INTERVALS.

2. SURVEY BENCHMARKS WILL BE PROVIDED BY THE OWNER.

3. EXISTING CONTOURS SHOWN ARE FROM AERIAL SURVEY
COMPLETED BY SURDEX ON AUGUST 17, 2015 AND
BATHYMETRIC SURVEY COMPLETED BY WEAVER
CONSULTANTS GROUP ON SEPTEMBER 22, 2015.



BAL-B001 S-4 7.5-9 66.9 SM 31.5 5
BAL-B001 S-6 15-18 37.9 CL 93.9 6
BAL-B001 ST-2 35-37 125.6
BAL-B001 ST-2 35.35 23.1
BAL-B001 ST-2A 35.6 23.8 63 15 48 CH 126.6 102.3 1.30E-08 P10576
BAL-B001 ST-2 35.9 23.2
BAL-B001 ST-2 36.15 22.4 CH 128.4 104.9 UU@6.2 1.6 10.9 UU245g
BAL-B001 S-10 45.0-46.5 Brown silty CLAY, trace gravel 16.6
BAL-B001 S-11 50.0-51.5 Brown silty, CLAY with gravel 12.4
BAL-B001 S-14 65.0-66.5 Gray brown silty CLAY with fine gravel 19.0
BAL-B001 S-16 75.0-75.5 Gray brown silty CLAY with fine gravel 12.5
BAL-B002 S-1 0.0-1.5 Brown silty CLAY, trace sand and gravel 19.5
BAL-B002 S-2 2.5-4.0 Brown silty CLAY, trace sand and gravel 16.5
BAL-B002 S-3 5.0-6.5 Brown silty CLAY, trace sand and gravel 19.1 36 19
BAL-B002 ST-1 8-10 120.5
BAL-B002 ST-1A 8.25 19.1 CH 91.8 29 dispersion
BAL-B002 ST-1B 8.8 25.9 54 16 38 CH 120.1 95.4 UU@1.1 1 15 UU257i
BAL-B002 S-4 10.0-11.5 Brown silty CLAY, trace sand and gravel 21.0
BAL-B002 ST-2 15-17 130.3
BAL-B002 ST-2A 15.45 21.8 46 14 32 CL 123.3 101.2 UU@1.9 0.7 15 UU257j
BAL-B002 S-5 20.0-21.5 Brown silty CLAY, trace sand and gravel 21.7
BAL-B002 S-6 25.0-26.5 Brown sandy silty CLAY 40.3
BAL-B002 ST-3 27.5-30 113.5
BAL-B002 ST-3A 27.75 34.8 ML 111.5 82.7 CIU@3.4 1.3 16.5 T3850
BAL-B002 ST-3B 28.1 26.4 ML 118.5 93.8 0.69 97 C15141
BAL-B002 ST-3C 28.45 32.1 21 21 NP ML 114.9 87 2.491 CIU@3.5 2.9 19.6 T3851
BAL-B002 ST-3D 28.9 25.5 ML 122 97.2 CIU@3.6 10.1 24.8 T3852
BAL-B002 S-7 30.0-31.5 Brown sandy silty CLAY with gravel 47.9
BAL-B002 S-8 35.0-36.5 Brown sandy silty CLAY with gravel 36.8
BAL-B002 S-9 40-41.5 38.6 CL 94.3 5
BAL-B002 S-10 45.0-46.5 Dark brown silty CLAY, trace sand 32.6
BAL-B002 S-11 50.0-51.5 Dark brown silty CLAY, trace sand 25.0
BAL-B002 S-12 55.0-56.5 Brown silty CLAY, trace sand 24.0 42 23
BAL-B002 S-13 60.0-61.5 Dark brown silty CLAY with gravel, trace organics 33.3
BAL-B002 S-14 70.0-71.5 Gray silty CLAY, trace sand 16.5
BAL-B002 S-15 75.0-76.0 Gray silty CLAY, trace sand 17.4 45 24
BAL-B003 S-4 10.0-11.5 Brown CLAY with fine gravel 22.3 39 17
BAL-B003 ST-2 15-17 125.3
BAL-B003 ST-2 15.35 25.4
BAL-B003 ST-2A 15.6
BAL-B003 ST-2 15.95 23.4
BAL-B003 ST-2B 16.2 24.7 58 15 43 CH 124.8 100.1 UU@1.9 0.8 15 UU230d
BAL-B003 S-6 30.0-31.5 Brown CLAY 40.7 CL 97 7
BAL-B003 S-8 40.0-41.5 Brown sandy silty CLAY 43.6 2.43
BAL-B003 S-10 50.0-51.5 Brown fat CLAY, trace sand and gravel 19.3 39 17
BAL-B003 S-12 60.0-61.5 Light brown silty CLAY 26.9
BAL-B003 S-13 65.0-66.5 Light gray silty CLAY 21.6 57 30
BAL-B003 S-14 70.0-75.4 Light gray silty CLAY 18.7
BAL-B004 S-2 2.5-4 10.3 SW-SM 5.4 0
BAL-B004 ST-2 25-27 118.1
BAL-B004 ST-2A 25.35 37.1 PT 115.8 84.5 CIU@3.0 1.4 12.1 T3892
BAL-B004 ST-2B 25.85 23.6 47 14 33 CL 127 102.7 CIU@3.1 1.4 12.3 T3893
BAL-B004 ST-2C 26.35 29.9 CL 119.2 91.8 CIU@3.2 1.8 19 T3894
BAL-B004 S-8 30-31.5 31.4 37 18 19 CL
BAL-B004 S-9 35.0-36.5 Light gray silty CLAY, trace sand 19.4 38 15
BAL-B004 S-11 45.0-46.5 Light brown silty CLAY with gravel 20.3
BAL-B005 S-1 0.0-1.5 Dark brown silty coarse SAND with gravel 9.8
BAL-B005 S-2 2.5-4.0 Brown silty CLAY 25.7
BAL-B005 ST-1 5.0-7.0 108.7
BAL-B005 ST-1 5.75 24.3 UU275A

Project: Dynergy CCR-Baldwin                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Project No.: 60440739   

                                                                                         Summary of Laboratory Test Results                                                                                         

BORING 
NO.

SAMPLE 
NO.

DEPTH  
(ft)

IDENTIFICATION TESTS

WATER 
CONTENT (%)

LIQUID 
LIMIT        

(-)

PLASTIC 
LIMIT        (-

)

PLAS. 
INDEX        

(-)

USCS 
SYMB.   

(1)

SIEVE 
MINUS 

NO. 200 
(%)

CLASSIFICATION
DRY    
UNIT 

WEIGHT 
(pcf)

REMARKS/ TEST ID
HYDRO. % 

MINUS 
2µm         
(%)

TOTAL 
UNIT 

WEIGHT 
(pcf)

SPECIFIC 
GRAVITY   (-)

PERMEA-
BILITY 

(cm/sec)

CONSOLIDATION
INITIAL CONDITIONS

VOID 
RATIO       

(-)

SATUR-
ATION       

(%)

STRENGTH

Type Test 
@   

STRESS 
(ksf)

PEAK 
SHEAR 
STRESS 

(ksf)

AXIAL STRAIN  
@ PEAK 

STRESS      (%)

Page 1 of 7



Project: Dynergy CCR-Baldwin                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Project No.: 60440739   

                                                                                         Summary of Laboratory Test Results                                                                                         

BORING 
NO.

SAMPLE 
NO.

DEPTH  
(ft)

IDENTIFICATION TESTS

WATER 
CONTENT (%)

LIQUID 
LIMIT        

(-)

PLASTIC 
LIMIT        (-

)

PLAS. 
INDEX        

(-)

USCS 
SYMB.   

(1)

SIEVE 
MINUS 

NO. 200 
(%)

CLASSIFICATION
DRY    
UNIT 

WEIGHT 
(pcf)
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BAL-B005 ST-1B 6 22 60 17 43 CH 126.5 103.7 UU@0.7 1.9 15
BAL-B005 S-3 7.5-9.0 Brown silty CLAY 26.2
BAL-B005 ST-2 10.0-12.0 115.1
BAL-B005 ST-2A 10.3 25.8 CH 121.4 96.5 CIU@0.8 0.7 19.8 T3910
BAL-B005 ST-2B 10.85 24.8 60 16 44 CH 123.7 99.1 CIU@1.2 1.4 19.6 T3911
BAL-B005 S-4 15.0-16.5 Brown silty CLAY, trace sand 25.1
BAL-B005 S-5 20.0-21.5 Brown gray silty CLAY 27.5
BAL-B005 S-6 25.0-26.5 Brown silty CLAY 24.1
BAL-B005 S-7 30.0-31.5 Brown silty CLAY 21.2 36 18
BAL-B005 S-8 35.0-36.5 Brown silty CLAY 21.9
BAL-B005 S-9 40.0-41.5 Brown silty CLAY 16.7
BAL-B005 S-10 45.0-46.5 Gray silty CLAY 16.6
BAL-B005 S-11 50.0-51.5 Gray silty CLAY 22.0
BAL-B005 S-12 55.0-56.5 Gray silty CLAY, trace sand 16.6 44 25
BAL-B005 S-13 60.0-60.4 Gray brown silty CLAY 18.8
BAL-B006 S-1 0.0-1.5 11.6 SC 20.9 2
BAL-B006 S-2 2.5-4.0 67.9 SC 44.4 4
BAL-B006 S-3 5.0-6.5 31.6 SM 18.5 1
BAL-B006 S-4 7.5-9.0 24.9 SC 12.8 0
BAL-B006 S-5 10.0-11.5 19.9 CL 53.4 6
BAL-B006 S-6 12.5-15 Gray brown silty CLAY, trace sand and fine gravel 21.2
BAL-B006 ST-1 15.0-17.0 129
BAL-B006 ST-1 15.15 25.2
BAL-B006 ST-1 15.7 23.5
BAL-B006 ST-1B 15.95 17.9 CL 135 114.5 UU@1.4 1.7 15 UU275G
BAL-B006 ST-1 16.25 15.9
BAL-B006 S-7 20.0-21.5 Gray brown silty CLAY, trace sand and fine gravel 20.8
BAL-B006 S-8 25.0-26.5 Light brown silty CLAY, trace sand and fine gravel 20 32 14
BAL-B006 ST-2 30.0-32 139.5
BAL-B006 ST-2A 30.25 13.4 29 15 14 CL 138.3 122 CIU@2.0 6.1 17.4 T3886
BAL-B006 ST-2B 30.6 13 CL 135.3 119.7 2.682 0.398 87 C15157
BAL-B006 ST-2C 31 13.3 CL 134.8 119 CIU@2.2 7.2 21.8 T3887
BAL-B006 ST-2D 31.5 14 CL 137 120.1 CIU@2.4 5 18.5 T3888
BAL-B006 S-9 35.0-36.5 Light brown silty CLAY, trace sand and fine gravel 29.6
BAL-B006 S-10 40.0-41.5 Gray silty CLAY, trace sand 22.4
BAL-B006 S-11 45.0-46.5 Gray CLAY, trace sand 19.1 56 23
BAL-B006 S-12 50-51.5 Gray silty GRAVEL 9.1
BAL-B007 S-3 5.5-7.0 65.4 NP NP
BAL-B007 ST-1 30-32 123
BAL-B007 ST-1A 30.4 25 CL 125.8 100.6 CIU@3.6 2.2 15.2 T3857
BAL-B007 ST-1B 30.95 25.8 48 17 31 CL 126.6 100.6 2.609 CIU@3.7 2.9 14.7 T3859
BAL-B007 ST-1C 31.35 22.8 CL 123 100.1 0.661 92 C15142
BAL-B007 ST-1D 31.8 26 CL 125.8 99.8 CIU@3.8 2.5 16.7 T3858
BAL-B008 S-1 0.0-1.5 Brown silty CLAY, trace sand 15.4
BAL-B008 S-2 2.5-4.0 Brown silty, CLAY, trace sand 21.8
BAL-B008 S-3 5.0-6.5 Brown silty CLAY, trace sand and fine gravel 21.6 48 21
BAL-B008 S-4 10.0-11.5 Brown silty CLAY, trace sand and fine gravel 19.6
BAL-B008 ST-1 10-12
BAL-B008 ST-1A 10.35 25.7 CH 84.2 25 dispersion
BAL-B008 ST-1B 10.8 23.1 65 17 48 CH 127.5 103.6 5.50E-09 P10595
BAL-B008 S-5 20.0-21.5 Brown silty CLAY, trace sand and fine gravel 22.5
BAL-B008 ST-2 20-22 119.5
BAL-B008 ST-2 20.05 43.5
BAL-B008 ST-2A 20.3 23.4 58 18 40 CH 125.7 101.9 UU@2.5 0.4 15 UU278e
BAL-B008 S-6 25.0-26.5 Brown silty CLAY, trace sand and fine gravel 20.8
BAL-B008 S-7 30.0-31.5 Brown silty CLAY, trace sand and fine gravel 26.2 38 17
BAL-B008 S-8 35.0-36.5 Brown silty CLAY, trace sand and fine gravel 22.9
BAL-B008 S-9 40.0-41.5 Brown silty CLAY, trace sand and fine gravel 20.8
BAL-B008 S-10 45.0-46.5 Brown silty CLAY, trace sand and fine gravel 22.1
BAL-B008 S-11 50.0-51.5 Brown silty CLAY, trace sand and fine gravel 18.0
BAL-B008 S-12 55.0-56.5 Light brown SILTY SAND 19.2 SM 16
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BAL-B008 S-13 60.0-61.5 Gray silty CLAY, trace sand 17.8 42 25
BAL-B008 S-14 65.0-66.5 Gray silty CLAY, trace sand 14.0
BAL-B009 S-1 0-1.5 85.3 MH 78.3 10
BAL-B009 ST-2 10.5-12.5 122.5
BAL-B009 ST-2A 10.65 4.3 CL
BAL-B009 ST-2 10.9 24.9
BAL-B009 ST-2B 11.15 25.2 CL 124.9 99.8 CIU@1.3 1.8 16.9 T3863
BAL-B009 ST-2 11.45 28
BAL-B009 ST-2C 11.7 26.3 CL 124.1 98.3 CIU@1.4 1.6 14.6 T3889
BAL-B009 ST-2 12 24.1
BAL-B009 ST-2D 12.25 26.3 40 19 21 CL 95.2 20 123.6 97.8 CIU@1.5 2.1 14.2 dispersion T3864
BAL-B009 ST-3 25-27 113.6
BAL-B009 ST-3 25.25 22.1 49 14 35 CL 125.9 103.1 UU@3.1 0.7 15 UU278g
BAL-B009 ST-3 25.85 19.5
BAL-B009 S-7 30.0-31.5 Brown POORLY GRADED GRAVEL 14.5 GP 3
BAL-B009 S-8 35.0-36.5 Gray silty CLAY, trace sand 23.2 49 25
BAL-B009 S-9 40.0-41.5 Gray silty CLAY, trace sand 21.2
BAL-B010 S-2 2.5-4 50.2 SC 28.4 4
BAL-B010 S-5 15-16.5 42.5 CL 98.3 7
BAL-B010 ST-2 20-22 123.9
BAL-B010 ST-2 20.5 24.7
BAL-B010 ST-2 21.05 22.1
BAL-B010 ST-2B 21.3 22.2 42 18 24 CL 124.2 101.7 2.40E-06 P10578
BAL-B010 ST-2 21.6 21.9
BAL-B010 ST-2C 21.85 20.9 CL 124.9 103.3 UU@2.5 2 3.8 UU246d
BAL-B010 S-8 30.0-31.5 Light brown silty CLAY with sand and gravel 18.6 30 14
BAL-B010 S-9 35.0-36.5 Brown silty CLAY with sand and gravel 15.0 22 14
BAL-B010 S-11 45.0-46.5 Light brown silty CLAY with sand and gravel 21.7
BAL-B010 S-12 50.0-51.5 Brown silty CLAY, trace sand 18.2
BAL-B011 S-1 0.0-1.5 Brown silty CLAY, trace sand 13.0
BAL-B011 S-2 2.5-4 23.0 CL 95.2 27
BAL-B011 S-4 7.5-9.0 Brown silty CLAY, trace sand 18.8
BAL-B011 S-5 10.0-11.5 Gray brown silty CLAY, trace sand 19.9
BAL-B011 ST-1 15-17 122.8
BAL-B011 ST-1A 15.2 25.8 123.3 98 1.80E-09 P10594
BAL-B011 ST-1B 15.7 24.8 CL 125.1 100.2 CIU@1.8 2.5 12.1 T3903
BAL-B011 ST-1C 16.2 24.9 CL 122.3 98 CIU@1.9 2.8 20.1 T3904
BAL-B011 ST-1 16.55 25.4
BAL-B011 ST-1D 16.8 25.6 46 18 28 CL 121.3 96.6 CIU@2.0 1.7 19.2 T3905
BAL-B011 S-6 20.0-21.5 Gray brown silty CLAY, trace sand 21.7
BAL-B011 S-7 30.0-31.5 Brown silty CLAY, trace sand 17.8
BAL-B011 S-8 35.0-36.5 Brown silty sandy CLAY with gravel 8.8 19 11
BAL-B011 S-9 42.5-44.0 Light brown silty CLAY, trace sand 18.2 49 24
BAL-B011 S-10 47.5-49.0 Gray silty CLAY, trace sand 19.8
BAL-B012 S-3 2.0-3.0 Brown silty CLAY, trace sand 22.0 54 24
BAL-B012 S-7 6.0-7.0 Light brown silty CLAY 20.7 34 18
BAL-B012 S-10 9.0-10.0 Light brown silty CLAY 21.3
BAL-B015 S-1 0.0-1.5 Light brown sandy silty CLAY with find gravel and organics 12.5
BAL-B015 S-2 2.5-4.0 Light brown sandy silty CLAY 21.5
BAL-B015 ST-1 5.0-7.0 124.7
BAL-B015 ST-1 5.6 24.8
BAL-B015 ST-1 6.15 43
BAL-B015 ST-1C 6.4 21.3 44 17 27 CL 129.1 106.4 UU@0.7 2.3 15 UU275D
BAL-B015 S-3 7.5-9.0 Light brown sandy silty CLAY 22.8
BAL-B015 S-4 10.0-11.5 Light brown sandy silty CLAY, trace gravel 21.0
BAL-B015 ST-2 11.5-13.5 128.6
BAL-B015 ST-2 11.8 19.5
BAL-B015 ST-2A 12.05 20.8 CH 129.5 107.2 CIU@1.0 1.8 18.7 T3912
BAL-B015 ST-2 12.35 20.8
BAL-B015 ST-2B 12.6 20.1 CH 129.9 108.2 CIU@1.2 1.8 20.4 T3913
BAL-B015 ST-2 12.9 20.7
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BAL-B015 ST-2C 13.15 21.1 53 14 39 CH 128.8 106.4 CIU@1.4 1.9 20.1 T3914
BAL-B015 S-5 15.0-16.5 Light  brown sandy silty CLAY, trace gravel 23.0
BAL-B015 S-6 20.0-21.5 Light brown sandy silty CLAY with gravel 18.8
BAL-B015 S-7 25.0-26.5 Light brown gray silty CLAY, trace sand and gravel 17.1 37 15
BAL-B015 S-8 30.0-31.5 Light brown silty CLAY, with sand and gravel 23.7
BAL-B015 S-9 35.0-36.5 Brown silty CLAY, trace sand 23.5
BAL-B015 S-10 40.0-41.5 Gray brown silty CLAY 20.1
BAL-B015 S-11 45.0-46.5 Light brown sandy silty CLAY with medium gravel 25.9
BAL-B015 S-12 50.0-51.5 Gray fat CLAY 21.7 87 33
BAL-B016 ST-1 4.0-6.0 114.6
BAL-B016 ST-1 4.15 15.7
BAL-B016 ST-1A 4.4 15 ML 128 111.3 CIU@0.5 0.8 21.2 T3825
BAL-B016 ST-1 4.7 19.8
BAL-B016 ST-1B 4.95 27.6 ML 115.4 90.5 CIU@0.6 2.1 18 T3826
BAL-B016 ST-1 5.25 33.3
BAL-B016 ST-1C 5.5 31.8 24 22 2 ML 107.7 81.7 CIU@0.7 1.9 11.1 T3827
BAL-B016 S-3B 7.5-9.0 Brown SILT 41.3 ML 96 6
BAL-B016 ST-2 10.0-12.0 103.4
BAL-B016 ST-2 10.15 44.3
BAL-B016 ST-2 10.65 49.8
BAL-B016 ST-2 11.15 54.9
BAL-B016 ST-2B 10.9 62.1 - 29 NP ML 96.8 59.7 1.562 97 C15119
BAL-B016 S-4 15.0-16.5 31.3
BAL-B016 S-5 20.0-21.5 Dark brown SILT 29 ML 90 4
BAL-B016 S-8 35.0-36.5 22.6
BAL-B016 S-10 45.0-46.5 17.9
BAL-B016 S-11 50.0-51.5 14.5 30 15
BAL-B016 S-12 55.0-56.5 10.3 34 14
BAL-B016 S-14 65.0-66.5 18.2
BAL-B017 S-1 0.0-1.5 11.5 ML
BAL-B017 S-2 2.5-4.0 14.7 ML 73.5 9
BAL-B017 S-3 5.0-6.5 21.4 ML 67 4
BAL-B017 S-4 7.5-9.0 28.9 ML 94.2 6
BAL-B017 ST-1 10.0-12.0 108.5
BAL-B017 ST-1 11.3 28.4
BAL-B017 ST-1C 11.55 35 23 25 NP ML 95.4 7 112.2 83.1 UU@0.8 0.4 15 UU278H
BAL-B017 S-5 15.0-16.5 Brown silty CLAY 30.5
BAL-B017 S-6 20.0-21.5 Brown silty CLAY with fine gravel 21.4 33 15
BAL-B017 ST-2 25.5-27.5 122.1
BAL-B017 ST-2 25.9 30.3
BAL-B017 ST-2A 26.15 22.6 CL 125.4 102.3 CIU@2.2 6.7 20.1 T3921
BAL-B017 ST-2 26.45 21.9
BAL-B017 ST-2B 26.7 23.5 44 15 29 CL 124.5 100.8 1.70E-08 CIU@2.4 2 19.7 T3922
BAL-B017 ST-2 27 25
BAL-B017 ST-2C 27.25 25.4 CL 124.4 99.2 CIU@2.6 1.8 12.9 T3923
BAL-B017 S-7 30.0-31.5 Brown silty CLAY with fine gravel 30.5
BAL-B017 S-8 35.0-36.5 Brown silty CLAY with fine gravel 21.2 43 11
BAL-B017 S-9 40.0-41.5 Gray brown sandy silty CLAY with fine gravel 18.1
BAL-B017 S-10 45.0-45.1 Gray brown sandy silty CLAY with fine gravel 15.6
BAL-B017 S-11 50.0-51.5 Gray brown sandy silty CLAY with fine gravel 22.6
BAL-B017 S-12 55.0-56.5 Brown sandy silty CLAY with fine gravel 10.3 28 9
BAL-B018 S-2 5.0-6.5 Light brown silty CLAY 30.0 37 20
BAL-B018 ST-2 25-27 126.1
BAL-B018 ST-2B 25.95 27.4 CH 123.3 96.8 CIU@3.0 0.9 22.7 T3890
BAL-B018 ST-2C 26.55 18.1 54 13 41 CH 129.7 109.9 CIU@3.2 2.2 18.2 T3865
BAL-B018 S-7 35.0-36.5 Light brown silty CLAY 23.6
BAL-B018 S-8 40.0-41.5 Gray silty CLAY, trace sand 17.7 47 25
BAL-B018 S-9 45.0-46.5 Gray silty CLAY, trace sand 18.4
BAL-B019 S-1 0.0-1.5 15.3
BAL-B019 S-3 5.0-6.5 22.4 40 19
BAL-B019 S-7 15.0-16.5 17.5
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BAL-B019 ST-1 25-27.5 128.1
BAL-B019 ST-1 25.45 24.3
BAL-B019 ST-1 26 25.1
BAL-B019 ST-1 26.55 23.9
BAL-B019 ST-1C 26.8 24.5 38 17 21 CL 124.8 100.3 UU@3.1 1.5 14.6 UU231a
BAL-B019 ST-2 35-37.5 118.4
BAL-B019 ST-2 35.35 34.7
BAL-B019 ST-2 35.9 25.6
BAL-B019 ST-2 36.5 22.3
BAL-B019 ST-2C 36.8 22.1 55 15 40 CH 126.8 103.8 UU@4.1 2 8.8 UU231b
BAL-B019 S-11 45.0-46.5 16.7 33 16
BAL-B019 S-13 55.0-56.5 18.6 40 18
BAL-B019 S-14 60.0-61.5 21.9 43 26
BAL-B019 S-16 70.0-71.0 15.4
BAL-B019 S-18 80.0-80.8 17.5
BAL-B020 S-2A 2.5-4 19.5 SP-SM 10.8 1
BAL-B020 ST-2 9-11 121.1
BAL-B020 ST-2A 9.4 30.8 CH 120.4 92.1 CIU@1.1 0.9 19 T3901
BAL-B020 ST-2B 9.9 25.6 51 17 34 CH 123.5 98.3 CIU@1.2 1.2 18.8 T3895
BAL-B020 ST-2C 10.4 24.7 CH 125.8 100.9 CIU@1.3 1.3 17.9 T3896
BAL-B020 S-5 20.0-21.5 Brown SANDY LEAN CLAY 22.6 38 16 CL 67
BAL-B020 S-7B 30.0-31.5 Brown CLAY with SAND 18.7 CL 78
BAL-B020 S-10 45.0-46.5 Gray silty sandy CLAY with fine gravel 11.2
BAL-B020 S-13 60.0-61.5 Gray silty CLAY 21.6 73 36
BAL-B020 S-17 80.0-81.5 Gray silty CLAY 21.3
BAL-B021 ST-1 2.5-4.5 117.5
BAL-B021 ST-1A 2.75 20.6 CL 125.8 104.3 CIU@0.3 0.6 18 T3834
BAL-B021 ST-1B 3.25 22.4 49 15 34 CL 124.9 102 CIU@0.54 0.9 20.5 T3835
BAL-B021 S-3 7.5-9.0 20.8 43 17
BAL-B021 S-5 15.0-16.5 20.7
BAL-B021 S-6 20.0-21.5 20.5
BAL-B021 S-9 35.0-36.5 18.6 42 23
BAL-B022 S-3 5.0-6.5 Brown silty CLAY, trace fine gravel 22.0 28 18
BAL-B022 ST-1 10-12 130.3
BAL-B022 ST-1 10.35 21.1
BAL-B022 ST-1A 10.6 20.7 CL 129.4 107.2 CIU@1.2 2.2 20.1 T3906
BAL-B022 ST-1 10.9 19.9
BAL-B022 ST-1B 11.15 19.1 40 15 25 CL 80.3 22 130.3 109.4 CIU@1.3 2 15.3 dispersion T3907
BAL-B022 ST-1 11.45 18.7
BAL-B022 ST-1C 11.7 18.4 CL 130.7 110.4 CIU@1.4 2.5 20.2 T3908
BAL-B022 S-8 35.0-36.5 Gray silty CLAY, trace  gravel 23.6 58 25
BAL-B022 S-10 45.0-45.8 Gray silty CLAY, trace gravel 16.6
BAL-B023 S-3 5.0-6.5 18.6 37 14
BAL-B023 ST-1 10.0-12.5 129
BAL-B023 ST-1 10.3 23.7
BAL-B023 ST-1A 10.55 22.6 51 15 36 CH 127.7 104.1 UU@1.3 2.1 15 UU230b
BAL-B023 ST-1 10.85 22.3
BAL-B023 ST-1B 11.1
BAL-B023 S-6 20.0-21.5 22.3 34 18
BAL-B023 ST-2 25-27.5 132.8
BAL-B023 ST-2B 25.65 17.9 CL 132.2 112.1 CIU@3.0 2.6 21.4 T3828
BAL-B023 ST-2C 26.05 16.2 36 14 22 CL 133.4 114.8 CIU@3.2 2.5 21 T3829
BAL-B023 S-7 30.0-31.5 26.7 59 30
BAL-B023 S-8 35.0-36.5 17.8
BAL-B023 S-11 50.0-50.8 16.1
BAL-B024 S-4 7.5-9.0 18.7
BAL-B024 S-6 15.0-16.5 24.1 41 19
BAL-B024 ST-1 20.0-22.5 128
BAL-B024 ST-1 20.45 28.1
BAL-B024 ST-1A 20.7 19.4 CL 130 108.9 CIU@2.4 2.8 17.7 T3831
BAL-B024 ST-1 21.05 20.0
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BAL-B024 ST-1B 21.3 20.5 49 13 36 CL 129.6 107.6 CIU@2.5 2.8 11 T3832
BAL-B024 ST-1 21.6 20.6
BAL-B024 ST-1C 21.9 19.4 CL 128.6 107.7 CIU@2.6 2.3 6.2 T3833
BAL-B024 S-7 25.0-26.5 18.1
BAL-B024 S-10 40.0-41.5 14.5 45 23
BAL-B024 S-12 50.0-51.5 22.6
BAL-B025 ST-1 7.5-9.5 112.5
BAL-B025 ST-1 7.75 22.4
BAL-B025 ST-1A 8 22.0 CL 74.3 4
BAL-B025 ST-1 8.3 25.6
BAL-B025 ST-1 8.85 55.1
BAL-B025 S-4 10.0-11.5 40.4 2.46
BAL-B025 S-7 25.0-26.5 26.5 40 20
BAL-B025 S-9B 40.0-41.5 19.3 32 16
BAL-B025 S-11 50.0-51.5 24.2
BAL-B025 S-12 55.0-56.5 16.7 43 21
BAL-B026 S-4 7.5-9 9.4 SM 14.6
BAL-B026 S-6 15-16.5 19.4 SW-SM 5.8
BAL-B026 ST-1 20-22
BAL-B026 ST-1 20.45 37.3
BAL-B026 ST-1 21 27.3
BAL-B026 ST-1 21.55 23.5
BAL-B026 ST-1C 21.8 20.1 CL 97.5 28 128 106.5 UU@2.6 2 8.7 UU257k
BAL-B026 S-7A 25-26.5 32.9 CL 78.9
BAL-B026 ST-2 35-37 126.3
BAL-B026 ST-2A 35.35 23.6 CH 125.4 101.4 CIU@4.2 2 19 T3860
BAL-B026 ST-2B 35.9 24.0 CH 125.9 101.6 CIU@4.3 2.1 19.2 T3861
BAL-B026 ST-2C 36.25 23.5 61 14 47 CH 124.3 100.6 2.675 0.649 96 C15144
BAL-B026 ST-2D 36.8 22.9 CH 126.4 102.9 CIU@4.4 1.9 15.9 T3862
BAL-B026 S-9 40.0-41.5 Brown silty CLAY, trace gravel 17.8 48 13
BAL-B026 S-11 50.0-51.5 Brown silty CLAY, trace gravel 23.5 49 19
BAL-B026 S-12 55.0-56.5 Brown silty CLAY, trace gravel 16.6 43 17
BAL-B026 S-15 70.0-71.5 Gray silty CLAY, trace sand 16.5
BAL-B027 S-1 0-1.5 17.7 SW-SM 5.3
BAL-B027 S-7 20-21.5 16.7 SP 0.2
BAL-B027 ST-1 25-27 124.6
BAL-B027 ST-1 25.55 21.1
BAL-B027 ST-1 26.1 21.8
BAL-B027 ST-1C 26.35 21.4 CL 128.5 105.9 UU@3.1 3.3 11.9 UU275e
BAL-B027 ST-1 26.65 21.1
BAL-B027 ST-1D 26.9 21.2 43 16 27 CL 127.7 105.4 5.00E-09 P10596
BAL-B027 ST-2 35-37 127.3
BAL-B027 ST-2 35.3 19.1
BAL-B027 ST-2 35.85 19.9
BAL-B027 ST-2 36.4 19.8
BAL-B027 ST-2C 36.65 20.3 47 15 32 CL 130 108 UU@4.3 1.6 15 UU275f
BAL-B027 S-10 45.0-46.5 Light brown silty CLAY 24.1
BAL-B027 S-12 55.0-56.5 Gray silty CLAY, trace sand 17.4 47 21
BAL-B027 S-13 60.0-61.5 Gray silty CLAY, trace sand 19.4
BAL-B028 S-1 0-1.5 72.5
BAL-B028 S-2 2.5-4.0 70.8 ML 67.5 11
BAL-B028 ST-1 5.0-7.0 89.5
BAL-B028 ST-1 5.4 104.4
BAL-B028 ST-1 5.95 76.6
BAL-B028 ST-1 6.55 114.3
BAL-B028 ST-1C 6.8 90.7 47 53 NP ML 81.4 90.7 47.6 CYCTRX@0.7 CTXS488
BAL-B028 S-3 7.5-9.0 103.7 ML 75.6 13
BAL-B028 ST-2 9.0-11.0 89.5
BAL-B028 ST-2A 9.3 48.5 ML 67.9 104.4 70.3 CYCTRX@1.0 CTXS487
BAL-B028 ST-2B 9.95 65 47 52 NP ML 101.8 61.7 2.684 1.716 102 C15154
BAL-B028 S-4 15-17 39.6 ML 64.3 6
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BAL-B028 S-5 20-22 34.9 ML 97.7 8
BAL-B028 S-6A&B 25-26.5 50.6 CL 89.4 9
BAL-B028 S-7 30.0-31.5 Brown silty Clay 26.7
BAL-B028 S-8 35.0-36.5 Brown silty CLAY with sand and gravel 20.3 40 18
BAL-B028 S-9 40.0-41.5 Brown silty CLAY with sand and gravel 20.7
BAL-B028 S-10 45.0-46.5 Brown silty CLAY with sand and gravel 16.5
BAL-B028 S-11 50.0-51.5 Brown silty CLAY with sand and gravel 20.2
BAL-B028 S-12 55.0-56.5 Gray silty CLAY, trace sand 21.0
BAL-B028 S-13 60.0-61.5 Gray silty CLAY with sand and gravel 16.7
BAL-B028 S-14 65.0-66.5 Gray silty CLAY, trace gravel 18.9 39 25
BAL-B028 S-15 70.0-71.5 Gray silty CLAY, trace gravel 18.5
BAL-B028 S-16 75.0-76.5 Gray silty CLAY, trace gravel 20.9
BAL-B028 S-17 80.0-81.5 Gray silty CLAY, trace gravel 17.8
BAL-B028 S-18 85.5-86.0 Gray silty CLAY, trace  gravel 17.7
BAL-B029 S-1 0.0-1.5 20.6 42 19 23 CL
BAL-B029 S-2 2.0-4.0 31 CL 95.7 6
BAL-B029 S-3 7.5-9.0 31.9 ML 86 7
BAL-B029 S-4 10.0-11.5 34.1 ML 94.5 8
BAL-B029 S-5 20.0-21.5 Gray sandy silty CLAY 22.1 32 16
BAL-B029 S-6 25.0-26.5 Gray brown sandy silty CLAY 19.8
BAL-B029 S-7 30.0-31.5 Gray brown sandy silty CLAY 21.9 47 22
BAL-B029 S-8 35.0-56.5 Brown sandy CLAY with gravel 10.9
BAL-B029 S-9 40.0-41.5 Brown sandy CLAY with gravel 26.3 56 20
BAL-B029 S-11 50.0-51.5 Brown gray sandy silty CLAY 21.8
BAL-C039 S-1 0.0-1.0 Brown silty CLAY, trace sand 34.0 52 26
BAL-C039 S-2 2.0-3.0 Brown silty CLAY with organics 24.5 37 16
BAL-C039 S-6 5.0-6.0 Brown silty CLAY with organics, trace sand and gravel 21.7

NOTE: Laboratory tests were performed by AECOM, Conshoshocken, Pennsylvania and Terrasense, Totowa, New Jersey.
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PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B001 Test No.: P10576
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-2A DEPTH (ft): 35.6

Specimen - Apparatus set-up - Test Information Cell No. E Apparatus No. 1 Stage No.: 5
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.991 in Lo= 10.137 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.091 in Ao = 41.93 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.900 in Vo = 424.99 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 9.905 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 29.07 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 395.92 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.248 cm-1 Ac= 39.970 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.5 9/4/15 09 47 00 129.9 100.0 57.00 37.70 0.88 1.40E-08

Final Specimen and Test Conditions final 23.1 9/4/15 11 34 00 55.87 38.10  1.30E-08
Lc = 9.905 cm Haxial = 2.3% 1 RT = 0.936 dT = 107.00 min  V'c = 4.3 ksf 0.085 0.096 io= 24.5 -1%
Ac = 40.425 cm2 initial 23.1 9/4/15 11 35 00 129.9 100.0 59.27 37.04 1.00 1.49E-08
Vc= 400.43 cm3 Hvol = 5.8% final 23.5 9/4/15 13 29 00 57.80 37.50  1.36E-08

Sc = 0.245 cm-1 Sc = Lc / Ac , final 2 RT = 0.924 dT = 114.00 min  V'c = 4.3 ksf 0.110 0.110 io= 28.2 4%
initial 23.5 9/4/15 13 30 00 129.9 100.0 59.65 36.90 0.97 1.48E-08

w JW Jd S final 23.5 9/4/15 15 19 00 58.22 37.36  1.35E-08
(%) (pcf) (pcf) (%) 3 RT = 0.919 dT = 109.00 min  V'c = 4.3 ksf 0.107 0.110 io= 28.9 2%

Initial 23.79 126.6 102.3 94.0 initial 23.5 9/4/15 15 20 00 129.9 100.0 60.00 36.78 1.02 1.37E-08
PreTest 21.79 132.2 108.6 100.0 final 23.5 9/4/15 17 38 00 58.30 37.30  1.25E-08

4 RT = 0.919 dT = 138.00 min  V'c = 4.3 ksf 0.127 0.125 io= 29.5 -5%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 1-4 final   

ave K @ 20 ºC: 1.31E-08 cm/sec 5  dT =  V'c =   
(io)ave = 27.8 initial  

final   
Tested By: BB Reviewed By: G. Thomas        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10576.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B008 Test No.: P10595
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1B DEPTH (ft): 10.8

Specimen - Apparatus set-up - Test Information Cell No. C Apparatus No. 2 Stage No.: 2
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.985 in Lo= 10.121 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.010 in Ao = 41.87 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.975 in Vo = 423.74 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.095 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 3.19 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 420.55 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.242 cm-1 Ac= 41.657 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000746  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3214 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.3 10/3/15 15 11 00 105.0 100.0 58.00 43.50 1.16 6.53E-09

Final Specimen and Test Conditions final 22.0 10/4/15 09 33 00 54.40 44.50  6.21E-09
Lc = 10.095 cm Haxial = 0.3% 6 RT = 0.952 dT = 1102.00 min  V'c = 0.7 ksf 0.268 0.231 io= 18.1 13%
Ac = 41.674 cm2 initial 22.0 10/4/15 09 38 00 105.0 100.0 58.20 43.40 1.07 5.75E-09
Vc= 420.72 cm3 Hvol = 0.7% final 23.6 10/4/15 14 32 00 57.20 43.70  5.38E-09

Sc = 0.242 cm-1 Sc = Lc / Ac , final 7 RT = 0.936 dT = 294.00 min  V'c = 0.7 ksf 0.074 0.069 io= 18.4 -2%
initial 23.6 10/4/15 14 36 00 105.0 100.0 58.15 43.50 1.61 5.39E-09

w JW Jd S final 24.2 10/4/15 17 11 00 57.65 43.60  4.89E-09
(%) (pcf) (pcf) (%) 8 RT = 0.909 dT = 155.00 min  V'c = 0.7 ksf 0.037 0.023 io= 18.2 -11%

Initial 23.07 127.5 103.6 94.9 initial 24.2 10/4/15 17 11 00 105.0 100.0 57.65 43.60 0.95 5.89E-09
PreTest 23.87 129.2 104.3 100.0 final 22.6 10/5/15 08 49 00 54.85 44.55  5.43E-09

9 RT = 0.921 dT = 938.00 min  V'c = 0.7 ksf 0.208 0.220 io= 17.5 -1%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 6-9 final   

ave K @ 20 ºC: 5.48E-09 cm/sec 10  dT =  V'c =   
(io)ave = 18.1 initial  

final   
Tested By: BB Reviewed By: G. Thomas        11  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10595.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B010 Test No.: P10578
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-2B DEPTH (ft): 21.3

Specimen - Apparatus set-up - Test Information Cell No. B Apparatus No. 2 Stage No.: 4
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 4.006 in Lo= 10.174 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.057 in Ao = 42.20 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.949 in Vo = 429.34 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.029 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 18.33 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 411.01 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.245 cm-1 Ac= 40.980 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000746  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3214 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 23.1 9/8/15 11 02 00 117.6 100.0 56.00 44.13 1.01 2.66E-06

Final Specimen and Test Conditions final 23.1 9/8/15 11 15 00 48.37 46.55  2.44E-06
Lc = 10.029 cm Haxial = 1.4% 1 RT = 0.929 dT = 13.00 min  V'c = 2.5 ksf 0.568 0.560 io= 14.9 0%
Ac = 41.453 cm2 initial 23.1 9/8/15 11 16 00 117.6 100.0 56.00 44.13 0.99 2.85E-06
Vc= 415.75 cm3 Hvol = 3.2% final 23.2 9/8/15 11 31 00 47.88 46.77  2.62E-06

Sc = 0.242 cm-1 Sc = Lc / Ac , final 2 RT = 0.927 dT = 15.00 min  V'c = 2.5 ksf 0.604 0.611 io= 14.9 7%
initial 23.2 9/8/15 11 32 00 117.6 100.0 56.00 44.13 1.01 2.76E-06

w JW Jd S final 23.2 9/8/15 11 40 00 49.70 46.13  2.53E-06
(%) (pcf) (pcf) (%) 3 RT = 0.926 dT = 8.00 min  V'c = 2.5 ksf 0.469 0.463 io= 14.9 4%

Initial 22.15 124.2 101.7 88.4 initial 23.2 9/8/15 11 41 00 117.6 100.0 56.00 44.13 1.01 2.38E-06
PreTest 23.11 129.2 105.0 100.0 final 23.2 9/8/15 12 02 00 47.60 46.80  2.18E-06

4 RT = 0.926 dT = 21.00 min  V'c = 2.5 ksf 0.625 0.618 io= 14.9 -11%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 1-4 final   

ave K @ 20 ºC: 2.44E-06 cm/sec 5  dT =  V'c =   
(io)ave = 14.9 initial  

final   
Tested By: BB Reviewed By: G. Thomas        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10578.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B011 Test No.: P10594
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1A DEPTH (ft): 15.2

Specimen - Apparatus set-up - Test Information Cell No. D Apparatus No. 1 Stage No.: 3
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.998 in Lo= 10.155 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.017 in Ao = 42.08 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.981 in Vo = 427.34 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.112 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 5.45 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 421.89 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.242 cm-1 Ac= 41.722 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 23.7 10/1/15 17 22 00 105.0 100.0 56.45 37.90 0.95 2.70E-09

Final Specimen and Test Conditions final 21.9 10/2/15 09 04 49 54.62 38.50  2.54E-09
Lc = 10.112 cm Haxial = 0.4% 5 RT = 0.936 dT = 942.82 min  V'c = 0.7 ksf 0.137 0.144 io= 23.1 39%
Ac = 41.467 cm2 initial 22.5 10/2/15 15 34 00 105.0 100.0 57.61 37.55 1.10 2.25E-09
Vc= 419.30 cm3 Hvol = 1.9% final 22.0 10/3/15 11 47 00 55.50 38.15  2.15E-09

Sc = 0.244 cm-1 Sc = Lc / Ac , final 6 RT = 0.949 dT = 1213.00 min  V'c = 0.7 ksf 0.158 0.144 io= 24.9 18%
initial 22.0 10/3/15 12 05 00 105.0 100.0 57.00 37.75 1.09 1.43E-09

w JW Jd S final 22.0 10/4/15 09 35 00 55.60 38.15  1.37E-09
(%) (pcf) (pcf) (%) 7 RT = 0.956 dT = 1290.00 min  V'c = 0.7 ksf 0.105 0.096 io= 23.9 -25%

Initial 25.83 123.3 98.0 94.5 initial 22.0 10/4/15 09 40 00 105.0 100.0 56.30 37.95 1.02 1.28E-09
PreTest 26.15 126.0 99.9 100.0 final 22.2 10/5/15 08 54 00 55.00 38.35  1.23E-09

8 RT = 0.953 dT = 1394.00 min  V'c = 0.7 ksf 0.097 0.096 io= 22.8 -32%
HYDRAULIC CONDUCTIVITY SUMMARY initial  
Averages for trials: 5-8 final   

ave K @ 20 ºC: 1.82E-09 cm/sec 9  dT =  V'c =   
(io)ave = 23.7 initial  

final   
Tested By: BB Reviewed By: G. Thomas        10  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/12/2015    P10594.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60440739 Boring:  BAL-B017 Test No.: T3922
Project Name: Dynegy CCR - Baldwin Sample:  ST-2B Depth:  26.7

Specimen - Apparatus set-up - Test Information Cell No. H-6 Apparatus No. 1 Stage No.: 3
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 5.975 in Lo= 15.178 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.064 in Ao = 41.79 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 5.911 in Vo = 634.27 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 15.015 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 20.38 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 613.89 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.367 cm-1 Ac= 40.885 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000757  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3127 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.5 10/13/15 09 21 00 116.7 100.0 61.98 36.20 0.99 2.38E-08

Final Specimen and Test Conditions final 22.5 10/13/15 13 38 00 58.10 37.42  2.21E-08
Lc = 15.015 cm Haxial = 1.1% 1 RT = 0.943 dT = 257.00 min  V'c = 2.4 ksf 0.291 0.292 io= 21.6 30%
Ac = 41.570 cm2 initial 22.5 10/13/15 13 40 00 116.7 100.0 61.78 36.30 1.05 2.05E-08
Vc= 624.17 cm3 Hvol = 1.6% final 22.9 10/13/15 18 03 00 58.35 37.32  1.90E-08

Sc = 0.361 cm-1 Sc = Lc / Ac , final 2 RT = 0.939 dT = 263.00 min  V'c = 2.4 ksf 0.257 0.244 io= 21.3 11%
initial 22.9 10/13/15 18 12 00 116.7 100.0 61.48 36.35 1.00 1.74E-08

w JW Jd S final 22.4 10/14/15 09 00 00 53.30 38.91  1.61E-08
(%) (pcf) (pcf) (%) 3 RT = 0.940 dT = 888.00 min  V'c = 2.4 ksf 0.613 0.613 io= 21.0 -5%

Initial 23.51 124.5 100.8 95.4 initial 22.4 10/14/15 09 02 00 116.7 100.0 61.55 36.35 0.97 1.74E-08
PreTest 23.66 126.6 102.4 100.0 final 24.0 10/14/15 12 31 00 59.20 37.11  1.58E-08

4 RT = 0.926 dT = 209.00 min  V'c = 2.4 ksf 0.176 0.182 io= 21.1 -7%
HYDRAULIC CONDUCTIVITY SUMMARY initial 24.0 10/14/15 12 37 00 116.7 100.0 62.20 36.18 1.07 1.90E-08
Averages for trials: 2-5 final 22.9 10/14/15 15 37 00 59.90 36.85  1.72E-08

ave K @ 20 ºC: 1.70E-08 cm/sec 5 RT = 0.920 dT = 180.00 min  V'c = 2.4 ksf 0.172 0.161 io= 21.8 1%
(io)ave = 21.3 initial  

final   
Tested By: BB Reviewed By: GET        6  dT =  V'c =   

Analysis File:PermCV Page 1 of 1 10/22/2015    TP3922.xls



PERMEABILITY TEST:  FALLING HEAD - CONSTANT VOLUME U-TUBE
ASTM D 5084 - Method F

Project No.: T60428794 BORING: BAL-B027 Test No.: P10596
Project Name: Dynegy CCR - Baldwin SAMPLE: ST-1D DEPTH (ft): 26.9

Specimen - Apparatus set-up - Test Information Cell No. B Apparatus No. 3 Stage No.: 4
Preliminary Length/Area Calculations   1)  Specimen Tested in : x Triaxial Cell or Compaction Mold or

Lo = 3.986 in Lo= 10.125 cm x with stones or Stones with filter paper or top + bottom
dLc= 0.018 in Ao = 41.55 cm2   2) Specimen orientation for: x Vertical or Horizontal permeability determination

Lc= 3.968 in Vo = 420.72 cm3  3)  During saturation:  Water flushed up sides of specimen to remove air x No Yes
Lc= 10.079 cm   4)  During consolidation: x Top and bottom drainage or Top Bottom only

dVc = 3 Vo * ( dLc/Lo) dVc= 5.70 cm3   5) Direction of permeant : x Up during or Down during permeation
Vc = 415.02 cm3   6)  Permeant: water used x Tap Distilled

Sc = 0.245 cm-1 Ac= 41.176 cm2 or Demineralized 0.005 N calcium sulfate (CaSO4) Permeability 
Equations Used Consol Temp. Date Time Initial U-tube Reading Preliminary

Kt = - 0.0000755  * Sc/dT(min) * ln (ho/hf) Stage-    Vc Ub Head Tail Flow Final at 20ºC
RT = (-0.02452*(ave. temp in C) + 1.495) Trial (cm) (cm) in/out cm/sec

K @ 20 ºC =  RT * Kt TubeC= 1.3132 No. º C hr min sec psi psi (cc) (cc) gradient Dev. from Ave.
TEST SUMMARY initial 22.9 10/5/15 11 34 00 121.5 100.0 65.60 46.90 1.05 9.40E-09

Final Specimen and Test Conditions final 22.7 10/5/15 16 07 27 63.75 47.45  8.86E-09
Lc = 10.079 cm Haxial = 0.5% 1 RT = 0.936 dT = 273.45 min  V'c = 3.1 ksf 0.138 0.131 io= 23.3 79%
Ac = 40.862 cm2 initial 22.7 10/5/15 16 43 00 121.5 100.0 65.65 46.85 0.27 7.28E-09
Vc= 411.86 cm3 Hvol = 2.1% final 23.5 10/5/15 18 22 26 65.10 47.50  6.81E-09

Sc = 0.247 cm-1 Sc = Lc / Ac , final 2 RT = 0.929 dT = 99.43 min  V'c = 3.1 ksf 0.041 0.155 io= 23.4 37%
initial 23.5 10/5/15 18 24 00 121.5 100.0 66.40 46.65 1.01 5.93E-09

w JW Jd S final 22.2 10/6/15 09 03 00 62.70 47.80  5.59E-09
(%) (pcf) (pcf) (%) 3 RT = 0.935 dT = 879.00 min  V'c = 3.1 ksf 0.277 0.274 io= 24.6 13%

Initial 21.16 127.7 105.4 90.0 initial 22.2 10/6/15 09 07 00 121.5 100.0 65.85 46.80 1.01 5.07E-09
PreTest 22.27 131.6 107.7 100.0 final 22.5 10/7/15 08 41 12 61.18 48.25  4.84E-09

4 RT = 0.947 dT = 1414.20 min  V'c = 3.1 ksf 0.349 0.346 io= 23.8 -2%
HYDRAULIC CONDUCTIVITY SUMMARY initial 22.6 10/7/15 08 57 00 121.5 100.0 65.58 46.85 1.04 5.18E-09
Averages for trials: 3-6 final 22.8 10/7/15 17 04 00 63.76 47.40  4.90E-09

ave K @ 20 ºC: 4.95E-09 cm/sec 5 RT = 0.938 dT = 487.00 min  V'c = 3.1 ksf 0.136 0.131 io= 23.4 -1%
(io)ave = 23.0 initial 22.8 10/7/15 17 04 00 121.5 100.0 63.76 47.40 0.94 4.76E-09

final 22.8 10/8/15 09 16 00 61.00 48.32  4.49E-09
Tested By: BB Reviewed By: G. Thomas        6 RT = 0.936 dT = 972.00 min  V'c = 3.1 ksf 0.206 0.220 io= 20.4 -9%
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APPENDIX C1 
 

MW 100 SERIES BORING LOGS AND WELL DETAILS 
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104SR

(Page 1 of 1)

Date Completed : 07/26/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.52

Top of Casing Elevation: 455.54

X,Y Coordinates : 2386609, 554205

Depth

in

Feet

 0

5

10

15

DESCRIPTION

Continuous boring - no soil sampling conducted

Refer to boring log for adjacent nested well 
MW-104DR for a descriptionof subsurface materials

                                  (Slotted screen interval = 9.40 ft)

     - groundwater level at completion = 14.06' bls

END BOREHOLE AT 15 FEET BLS
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104DR

(Page 1 of 2)

Date Completed : 07/25/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.62

Top of Casing Elevation: 455.62

X,Y Coordinates : 2386609, 554201

Depth

in

Feet

 0

5

10

15

20

25

30

DESCRIPTION

SILTY CLAY, trace sand, med plasticity, organics and 
roots, dry  hard, light gray (Gley1-7/1) with brown 
mottling (Fe-oxidation) (10YR 3/1), dry

CLAY (Fat) with Silt, high plasticity, soft to very soft, 
high organics and roots, dark gray grading to gray with 
brown mottling, moist

CLAY (lean) with Silt, medium plasticity, light gray with 
yellow-brown mottling (10%)

CLAY with Silt, trace sand and fine gravel, high 
plasticity, medium to stiff, light gray with brown mottling 
(20%)

SANDY FAT CLAY, fine sand, trace fine gravel, high 
plasticity, greenish gray (GLEY-6/1), moist   

SAND (fine to medium), trace gravel, poorly graded, 
light gray, wet                   

SILTY CLAY, trace sand and gravel (angular), medium 
plasticity, very stiff, olive brown (2.5Y 4/4) with light 
gray mottling <20%, moist (TILL)

     - moist

     - groundwater level at completion = 8.03' bls

     - medium hardness

     - light gray (GLEY1-7/1) with yellow-brown               
        Fe-oxid mottling (10%)

     - trace sand and gravel, medium to high plasticity,   
         medium to stiff hardness, mottling 25 to 50%

    - brown                 (Slotted screen interval = 4.52 ft)

Surf.

Elev.

452.62

450

445

440

435

430

425

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

R
e
co

ve
ry

in
ch

e
s

60/60

60/60

60/60

60/60

60/60

60/60

Qp

TSF

>4.5

>4.5

3.5

2.5

2.5

2.5

2.5

1

1

1

1.75

2.25

2.25

3.0

2.5

3.75

2.75

3.5

3.5

3

3

2.5

2.5

2.5

2.5

2.5

4.0

4.5

U
S

C
S

CL

CH

CL

CH

CH

SP

CL

G
R

A
P

H
IC Elev.: 455.62

Well: MW-104DR

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10 Slot)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SE, SE

LOG OF BORING MW-104DR

(Page 2 of 2)

Date Completed : 07/25/11

Hole Diameter : 7 3/4''OD; 3 3/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Stu Cravens (Kelron)

Land Surface Elevation: 452.62

Top of Casing Elevation: 455.62

X,Y Coordinates : 2386609, 554201

Depth

in

Feet

 30

35

40

45

50

55

60

DESCRIPTION

SHALE, highly weathered; Clay with Silt, platy 
/laminated, medium to high plasticity, very stiff, moist

     - unweathered, light gray, fissile, dry

END BOREHOLE AT 35 FEET BLS

Surf.

Elev.

452.62

420

415

410

405

400

395

S
a

m
p

le
s

31

32

33

34

35

R
e
co

ve
ry

in
ch

e
s

60/60

Qp

TSF

3.0

3.5

U
S

C
S

CL

SH

G
R

A
P

H
IC Elev.: 455.62

Well: MW-104DR
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-150

(Page 1 of 1)

Date Completed : 09/08/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 393.84

Top of Casing Elevation: 396.54

X,Y Coordinates : 2379413, 554563

Depth

in

Feet

 0

5

10

15

20

25

30

DESCRIPTION

Continous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-350 
for a description of subsurface materials

END BOREHOLE AT 25.2 FEET BLS 

Surf.

Elev.

393.84

393

388

383

378

373

368

S
a

m
p

le
s

R
e
co

ve
ry

in
ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 396.54

Well: MW-150

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-151

(Page 1 of 1)

Date Completed : 09/21/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 397.22

Top of Casing Elevation: 399.96

X,Y Coordinates : 2381171, 554221

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

SILTY CLAY, light brown, dry

SANDY CLAY, dark gray (10YR 4/1)

SILTY CLAY, yellowish-brown (10YR 5/1)

CLAY, low plasticity, medium soft

LIMESTONE, no recovery

       - moist

       - moist to wet
       - very dark gray-brown; grain size analysis @7.5-8 
           ft: 39% sand, 41.8% silt, 19.2% clay

       - two small light gray sandy seams

       - 2-inch layer of dusky red CLAY (10R 3/2)   

       - shaley, light olive brown (2.5Y 5/4) grading to      
           olive gray; grain size analysis @16-17 ft::          
           1%sand, 28.5% silt, 70.5% clay
       - platy/laminated

Refusal in bedrock at 21.5 feet BLS
END BOREHOLE AT 21.5 FEET BLS

Drove split-spoon to 21.75 feet BLS - no recovery

Surf.

Elev.

397.22

397

392

387

382

377

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

R
e
co

ve
ry

in
ch

e
s

31/48

32/60

46/60

58/60

24/27

Qp

TSF

1.5

1.0

1.5

1.0

0.5

1.0

2.5

2.5

3.0

2.75

2.5

2.75

2.5

2.5

3.5

2.75

2.75

2.5

4.5+

U
S

C
S

CL

CL

CL

CH

LS

G
R

A
P

H
IC Elev.: 399.96

Well: MW-151

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-152

(Page 1 of 1)

Date Completed : 09/22/10

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.18

Top of Casing Elevation: 424.99

X,Y Coordinates : 2382779, 553906

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

Continuous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-352 
for a description of subsurface materials.

END BOREHOLE AT 17.7 FEET BLS 

Surf.

Elev.

422.18

422

417

412

407

S
a

m
p

le
s

R
e
co

ve
ry

in
ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 424.99

Well: MW-152

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-153

(Page 1 of 1)

Date Completed : 09/22/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.77

Top of Casing Elevation: 445.67

X,Y Coordinates : 2384435, 553298

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

Continuous boring - no soil sampling conducted

Refer to boring log for adjacent nested well MW-253 
for a description of subsurface materials 

END BOREHOLE AT 20.5 FEET BLS 

Surf.

Elev.

442.77

442

437

432

427

422

S
a

m
p

le
s

R
e
co

ve
ry

in
ch

e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 445.67

Well: MW-153

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, NE, SW

LOG OF BORING MW-154

(Page 1 of 1)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 384.99

Top of Casing Elevation: 387.76

X,Y Coordinates : 2377892, 557163

Depth

in

Feet

 0

5

10

15

DESCRIPTION

SILTY CLAY, hard, very dark gray (10YR 3/1), dry

CLAY, black, moist

SANDY CLAY with gravel, very stiff to hard, low 
plasticity, dark gray with yellow-brown mottling, dry

CLAY, shaley, gray with light olive-brown mottling
      - grain size analysis @ 11-12 ft:
          12.5% sand, 23% silt, 64.5% clay

LIMESTONE

     - grain size analysis @ 8-9.2 ft:
        17.4% gravel, 30.5 %sand, 18.8% silt, 33.4% clay

Refusal in bedrock at 12.5 feet BLS

Drove split-spoon to 12.75 feet BLS - 1-inch recovery
END BOREHOLE AT 12.75 FEET BLS

Surf.

Elev.

384.99

384

379

374

S
a

m
p

le
s

1

2

3

4

R
e
co

ve
ry

in
ch

e
s

35/48

44/60

24/42

1/6

Qp

TSF

U
S

C
S

CL

CH

CL

CH

LS

G
R

A
P

H
IC Elev.: 387.76

Well: MW-154

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-155

(Page 1 of 1)

Date Completed : 09/10/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.62

Top of Casing Elevation: 393.55

X,Y Coordinates : 2378141, 555983

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

SILTY CLAY, hard, reddish brown, dry

CLAY (lean), hard, low plasticity, pale brown (10YR 
6/3), grading to Fat CLAY

SANDY CLAY, dry

SAND, 4-inch seam, poorly graded, loose

CLAY with sand grading to SANDY CLAY, very soft, 
moist

CLAYEY SAND, poorly graded, dark yellow brown

     - grain size analysis @ 7 - 8 ft: 
         2.5% sand, 47.2% silt, 50.3% clay

     - grain size analysis @ 18.5 - 19.5 ft:
        53.9 %sand, 28.1% silt, 18.0% clay

END BOREHOLE AT 20.5 FEET BLS

Surf.

Elev.

390.62

390

385

380

375

370

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12
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14

15

16
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19

20

R
e
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ve
ry
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e
s

40/48

53/60

44/60

50/60

Qp

TSF

4.5

4.5+

0.75

1.5

1.5

0.5

1.5

U
S

C
S

CL

CL/CH

CL

SP

CL

SC

G
R

A
P

H
IC Elev.: 393.55

Well: MW-155

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

Incorporated

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 NW, NW, SW

LOG OF BORING OW-156
(Page 1 of 1)

Depth
in

Feet

0

5

10

15

20

DESCRIPTION

Su
rf.

 E
le

v.
42

5.
15

425

420

415

410

Sa
m

pl
es

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

R
ec

ov
er

y
in

ch
es

32/48

56/60

60/60

50/60

Qp
TSF

2.5

1.5

3.5

1.75

2.0

1.75

1.75

1.75

2.25

1.0

1.5

1.75

1.75

1.5

2.25

2.0

2.5

1.25

U
SC

S

G
R

AP
H

IC

Date Completed : 09/10/2010
Hole Diameter : 8 1/2"OD; 4 1/4" ID
Drilling Method : Hollow-Stem (CME-550)
Sampling Method : MacroCore (60")
Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper
Geologist : Brendon Wilder (PSC)
Land Surface Elevation::   425.14
Top of Casing Elevation::   427.87
X,Y Coordinates : 2378141, 555983

SILTY CLAY, stiff, medium brown, dry

     - stiff to very stiff, low plasticity

     - dark gray-brown (10YR 3/3) with light brown         
        mottling (10YR 6/3)

CLAY (lean) with Sand, soft to medium, light brown 
(10YR 6/3) with brown-yellow mottling (10YR 6/6), 
moist

END BOREHOLE AT 17.7 FEET BLS

Terminated probing with MacroCore at 19.5 feet bls

CL

Elev.: 427.87
Well: OW-156

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10-slot)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 10 SE, SW, SW

LOG OF BORING OW-157

(Page 1 of 1)

Date Completed : 09/9/2010

Hole Diameter : 8 1/2''OD; 4 1/4'' ID

Drilling Method : Hollow-Stem (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 432.64

Top of Casing Elevation: 429.90

X,Y Coordinates : 2382593, 556189

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

SILTY CLAY with Fly Ash, dark gray-brown, dry

CLAY with Silt, hard, medium plasticity, light olive 
brown, moist

CLAY with Sand, stiff, wet

CLAY, trace to some Sand, very stiff to hard, medium 
to high plasticity

END BOREHOLE AT 17.5 FEET BLS

Terminated probing with MacroCore at 19.5 feet bls

Surf.

Elev.

429.90

429

424

419

414

S
a

m
p

le
s

1

2

3

4

R
e
co

ve
ry

in
ch

e
s

48/48

60/60

60/60

60/60

Qp

TSF

U
S

C
S

CL/FL

CH

CL

CL/CH

G
R

A
P

H
IC Elev.: 432.64

Well: OW-157

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (10-slot)

Bottom Cap



11
-0

8-
20

13
   

C
:\C

on
su

lti
ng

 A
\P

ow
er

 P
la

nt
s\

Ba
ld

w
in

\B
al

dw
in

 2
01

3 
H

yd
ro

ge
ol

og
ic

 S
tu

dy
\F

ie
ld

 W
or

k 
Ph

as
e\

Bo
rin

g 
Lo

gs
\B

EC
16

1.
BO

R

 KELRON 
ENVIRONMENTAL 

Incorporated 

 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 1 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Silt with clay, organics (roots), stiff, non-plastic, light 
yellowish brown (10YR 6/4), dry

SILT with clay, roots, hard, brownish yellow (10YR 6/6)

Silty CLAY with roots, very stiff, medium plasticity, with 
reddish-brown mottling and manganese staining, moist

SILT, stiff, non-plastic, brownish yellow (10YR 6/6)

Silty CLAY, stiff to very stiff, high plasticity, light brownish 
gray (10YR 6/2) with reddish brown and black mottling 
grading to light gray, moist

SILT, very soft, non-plastic, light brownish gray (10YR 6/2)

Silty CLAY, stiff, medium plasticity, gray (10YR 6/1), moist

     - medium hardness, medium to high plasticity, light         
        brownish gray (10YR 6/2) with mottling and                  
        manganese staining

     - with clay, very soft, medium plasticity, wet

     - wet

     - soft to medium hardness, high plasticity, yellowish        
        brown (10YR 5/6)

     - <25% mottling

 Surf. 
Elev. 

 428.74 

425

420

415

410

Sa
m

pl
es

1 
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3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 
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R
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y
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es

38/42 

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

 2.75 

>4.5 

3.0 

2.0 

2.0 

 2.25 

2.5 

 1.75 

1.0 

2.5 

1.0 

 0.75 

2.0 

1.5 

 1.25 

1.5 

 1.25 

 2.25 

2.0 

1.0 

U
SC

S

 FL/CL 

ML 

 CL 

ML 

 CL 

ML 

 CL 

G
R

AP
H

IC Elev.: 431.27
Well: MW-161

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 2 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

SILT with clay, stiff, low plasticity, brownish yellow (10YR 
6/8)

Silty CLAY, stiff, low to medium plasticity, pale brown 
(10YR 6/3) with reddish-brown mottling, moist

SAND with Silt, fine grained, gray-brown, wet

CLAY (lean), trace fine-medium sand, hard, low plasticity, 
greenish-gray (10GY 5/1), moist [TILL]

     - soft, yellowish brown (10YR 5/4), wet

     - soft to very soft, high plasticity, light yellowish brown
     - brown (10YR 5/3) with <10% reddish brown mottling

     - with fine sand

     <Sample MC161-32 @ 31.5-32.5'>
       grain size analysis: 89.8% Sand, 10.2% Silt

     - pale green (Gley1 5G 6/2)

     - medium to stiff, medium to high plasticity

     - trace sand, stiff to hard

 Surf. 
Elev. 

 428.74 
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Well: MW-161
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Bentonite Chips

Filter Pack

Seal
Bentonite Chips

Riser (Sch 40 PVC)

Screen
2"ID, 9.45' open

Bottom Cap
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Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-161 
 (Page 3 of 3) 

Date Completed : 08/21/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.74
Casing (MP) Elevation : 431.27
X,Y Coordinates : 2379206, 557078

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

Sandy SILT, medium hardness, non-plastic
Silty CLAY with shale and fine-coarse limestone gravel 
(rounded to sub-rounded up to 1.5"), stiff to very stiff, 
greenish gray (Gley1 10Y 5/1)

SHALE, laminated, hard, weathered (top of bedrock = 
44.3' bls)
END BOREHOLE AT 44.7 FEET BLS
Refusal of Macrocore and Auger on top of competent 
bedrock
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LOG OF PROBEHOLE MW-162 
 (Page 1 of 2) 

Date Completed : 08/20/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.83
Casing (MP) Elevation : 433.20
X,Y Coordinates : 2379193, 555725

 Depth 
in 

 Feet 

 0

5

10

15

DESCRIPTION 

Continous Boring - no soil sampling conducted.
Descriptions of subsurface materials on this log are from 
adjacent boring log for well MW-262.

Silty Clay with gravel, roots, stiff, non-plastic, pale brown 
(10YR 6/3), dry

SILT, very soft, non-plastic, light yellowish brown (10YR 
6/4), moist [LOESS]

     - brownish yellow (10YR 6/6), moist

     - medium stiff, high plasticity

     - clayey, soft to medium hardness, low to medium           
        plasticity

     - soft, yellowish brown (10YR 5/4)

     - non-plastic
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Dynegy Midwest Generation, Inc. 
  
  

LOG OF PROBEHOLE MW-162 
 (Page 2 of 2) 

Date Completed : 08/20/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.83
Casing (MP) Elevation : 433.20
X,Y Coordinates : 2379193, 555725

 Depth 
in 

 Feet 

 15

20

25

30

DESCRIPTION 

Sandy CLAY (lean), medium hardness, low to medium 
plasticity, yellowish brown, moist

SILT, very soft, non-plastic, brownish yellow (10YR 6/6), 
moist

Silty CLAY, very soft, low plasticity

     - medium plasticity, wet

END BOREHOLE AT 25.9 feet BLS
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2"ID; 9.45' open
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 0 - 0.2' SILT: ML, dark grayish brown (10YR 4/2),
trace roots and clay, very soft (<0.25 tsf), dry.
 0.2 - 2' SILTY CLAY CL/ML, brown (10YR 5/3),
cohesive, nonplastic to low plasticity, dry.

 2 - 4' Shelby Tube Sample.

 4 - 10' SILTY CLAY CL/ML, dark yellowish brown
(10YR 3/6), trace brown (10YR 5/3) and gray (10YR
6/1) mottling, cohesive, nonplastic to low plasticity,
stiff to very stiff (1.0-2.5 tsf), dry to moist.

 8' - 10' dark grayish brown (10YR 4/2), very dark
brown (10YR 2/2) mottling, trace dark yellowish
brown (10YR 6/3), cohesive, moist.
 8.9' dark brown (10YR 3/3) mottling.

 10 - 12' SILTY CLAY to LEAN CLAY: CL/ML, dark
yellowish brown (10YR 3/6), trace yellowish brown
(10YR 5/6) mottling, decreasing silt content with
depth, moist.
 10.3' trace wood pieces.
 11.4' - 11.7' trace very dark brown (10YR 2/2)
mottling.
 12 - 14' Shelby Tube Sample.
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ST2: 24"
push at
500lbs of
pressure.

ST7: 24"
push at
400lbs of
pressure.

Boring Drilled By:  Name of crew chief (first, last) and Firm

PZ-169

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

7/28/2015

Facility ID

Surface Elevation
7/27/2015

Lat

Long

°

°

420.01 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name

N
ST

557,323.57 N,   2,381,764.94 E

BaldwinRandolph

PZ-169

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

Chad Dutton
Bulldog Drilling

Date Drilling Completed

E
W

FirmSignature

County

hollow stem
auger

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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11

-89

49.0632

12.9108 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 14 - 20' LEAN CLAY: CL, dark yellowish brown
(10YR 3/6), grades to gray (10YR 6/1), yellowish
brown (10YR 5/6) mottling, trace very dark brown
(10YR 2/2) mottling, silt (5-30%), cohesive, low to
medium plasticity, stiff to very stiff (1.5-3.5 tsf), moist.

 16' - 19.9' dark yellowish brown (10YR 3/6) and
yellowish brown (10YR 5/6) mottling.

 18' trace dark yellowish brown (10YR 6/3) mottling,
trace silt, softer with depth.
 18.8' trace very fine and coarse sand.

 20 - 22' SILTY CLAY CL/ML, gray (10YR 6/1), dark
yellowish brown (10YR 3/6) and trace very dark
brown (10YR 2/2) mottling, trace to few very fine
sand seams, cohesive, nonplastic to low plasticity,
stiff to very stiff (1.75-2.5 tsf), moist.
 21' trace very fine sand seams.
 22 - 24' Shelby Tube Sample.

 24 - 28' LEAN CLAY WITH SAND: s(CL), pale
brown (10YR 6/3), trace brownish yellow (10YR 6/6)
mottling, very fine sand, trace coarse sand, trace silt,
cohesive, soft, moist to wet.

 28 - 30' SILTY CLAY CL/ML, gray (10YR 5/1),
trace strong brown (7.5YR 5/6) and very dark brown
(10YR 2/2) mottling, very fine sand (10-20%), trace
coarse sand and fine gravel, stiff to hard (1.25->4.5
tsf), moist to wet (on bottom).

 30 - 32' LEAN CLAY: to SILTY CLAY CL,
yellowish brown (10YR 5/4), trace gray (10YR 5/1)
and yellowish brown (10YR 5/6) mottling, silt
(15-25%), trace very fine to fine gravel, cohesive,
medium to high plasticity, very stiff (2.5-4.0 tsf),
moist.
 30.2' small dark brown (10YR 3/3) fragments
(possible shale).
 32 - 38' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace gray (10YR 5/1) mottling, silt (5-15%),
trace fine to coarse sand, low to medium plasticity,
medium to hard (0.75->4.5 tsf), dry to moist
(increasing moisture content with depth).
 33.1' - 33.3' dark gray (10YR 4/1).
 34' - 35.4' no coarse sand, moist.

 36' - 37' low plasticity, moist (decreasing moisture
content with depth).
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 38 - 40' No Recovery.

 40 - 42' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace gray (10YR 5/1) mottling, silt (0-10%),
subrounded to subangular gravel (5-10%), trace fine
to coarse sand, low to medium plasticity, medium to
hard (0.75->4.5 tsf), moist to wet.

 42' End of Boring.
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 0 - 2' SILTY CLAY CL/ML, yellowish brown (10YR
5/6), trace brown (10YR 5/3) and very dark brown
(10YR 2/2) mottling, silt (15-25%), trace roots, grass,
gravel, and coarse sand, cohesive, nonplastic to low
plasticity, hard (>4.5 tsf), dry.

 2 - 4' Shelby Tube Sample.

 4 - 8' SILTY CLAY CL/ML, yellowish brown (10YR
5/6), trace brown (10YR 5/3) and very dark brown
(10YR 2/2) mottling, silt (5-15%), trace very fine sand
and gravel, low plasticity, very stiff to hard (2.5->4.5
tsf), dry.

 6' - 7.4' trace gray (10YR 5/1) mottling.

 8 - 10' SILTY CLAY to LEAN CLAY: CL/ML,
yellowish brown (10YR 5/6), trace brown (10YR 5/3)
and very dark brown (10YR 2/2) mottling, silt
(5-15%), trace very fine sand and gravel, silt content
decreases with depth, clay content increases with
depth, medium plasticity, very stiff (3.25 tsf), dry.
 10 - 12' LEAN CLAY: CL, brown (5YR 4/3), trace
very dark brown (10YR 2/2) mottling, trace silt, silt
content increasing with depth, medium to high
plasticity, stiff (1.75-2.0 tsf).

 12 - 14' Shelby Tube Sample.
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Boring Drilled By:  Name of crew chief (first, last) and Firm
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Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

7/29/2015

Facility ID

Surface Elevation
7/29/2015

Lat

Long
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418.58 Feet (NAVD88)
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Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION
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Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name
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BaldwinRandolph
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I hereby certify that the information on this form is true and correct to the best of my knowledge.
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(estimated: )   or   Boring Location
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Bulldog Drilling

Date Drilling Completed
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 12 - 14' Shelby Tube Sample. (continued)

 14 - 24' SILTY CLAY CL/ML, yellowish brown
(10YR 5/6), trace brown (10YR 5/3) and very dark
brown (10YR 2/2) mottling, silt (10-20%), trace
gravel, cohesive, low plasticity, stiff to very stiff
(1.0-3.0 tsf), dry to moist.
 14.9' - 15.3' very dark brown (10YR 2/2) mottling.
 16' - 18.5' increaed very dark brown (10YR 2/2)
mottling (5-15%), very fine sand (0-10%), trace fine
gravel, subangular, cohesive, low to medium
plasticity, dry to moist.
 16.8' - 17.1' very dark brown (10YR 2/2) mottling.

 18' - 20' silt (15-25%), very fine sand (0-10%), trace
fine gravel, medium plasticity, moist.

 19' layer of gravel (2" thick, subangular to
subrounded).

 19.8' very soft (0.25 tsf).
 20' - 24' subangular to subrounded gravel, low
plasticity, dry to moist.
 20.8' increased gravel content (10-15%).
 21.2' decrease in gravel content (5-15%).

 24 - 26' Shelby Tube Sample.

 26 - 28.2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/6), trace brown (10YR 5/3) and very dark
brown (10YR 2/2) mottling, silt (10-30%), very fine
sand (0-15%), trace fine subangular to subrounded
gravel, gravel decreases with depth to no gravel,
trace <1mm thick very fine sand seams, cohesive,
low to medium plasticity, plasticity increasing with
depth, very stiff to hard (2.0->4.5 tsf), moist,
decreasing silt and sand content with depth.
 28.2 - 30' LEAN CLAY: CL, very dark gray (2.5Y
3/1), trace silt, cohesive, medium to high plasticity,
hard (>4.5 tsf), dry.
 28.5' black (2.5Y 2.5/1).
 28.9' greenish gray (GLEY 1 6/1).
 30 - 31.1' SHALE: to LEAN CLAY: BDX (SH),
greenish gray (GLEY 1 6/1), trace silt, cohesive,
medium to high plasticity, dry, shale (residual soil to
highly decomposed, very weak, fissile).
 31.1' End of Boring.
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 0 - 2' SILT: ML, brown (7.5YR 4/3), 5-15% clay,
trace roots, cohesive, nonplastic, dry.
 0.7' increase in clay content (15-25%).

 2 - 4' Shelby Tube Sample.

 4 - 10.8' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (10-20%), cohesive,
low to medium plasticity, medium to stiff (0.5-1.75
tsf), moist.

 6' low plasticity.

 7.7' silt (25-35%), trace very fine sand, nonplastic to
low plasticity.
 8' silt (5-15%), medium plasticity.

 10' silt (20-50%), silt content increasing with depth,
moist.

 10.8 - 12' CLAYEY SILT ML/CL, clay (30-50%),
medium (0.5-0.75 tsf), moist.
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 12 - 14' Shelby Tube Sample.

 14 - 20' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (30-40%), cohesive,
low to medium plasticity, medium to stiff (0.75-2.0
tsf), moist.

 17.4' - 19.7' dark yellowish brown (10YR 4/4), brown
(10YR 5/3) mottling, clay (20-30%), cohesive,
nonplastic, moist.

 20 - 22' Shelby Tube Sample.

 22 - 26' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) and dark yellowish
brown (10YR 4/4) mottling, silt (10-20%), cohesive,
low to medium plasticity, very soft to medium
(0.25-1.0 tsf), moist.
 22.8' - 23' sandy clay layer, very fine sand, wet.

 24' - 26' silt (5-15%), medium to high plasticity,
moist.

 26 - 28' SILTY CLAY to SANDY LEAN CLAY:
CL/ML, yellowish brown (10YR 5/4), very fine sand
(30-50%), increasing sand content with depth, silt
(20-40%), decreasing silt content with depth, clay
content decreasing with depth, cohesive, nonplastic
to low plasticity, decreasing plasticity with depth, wet.

 28 - 28.7' CLAYEY SILT to POORLY-GRADED
SAND: ML/CL, yellowish brown (10YR 5/4), clay
(10-20%),  fine sand (10-20%), cohesive, nonplastic,
wet.
 28.7 - 36.6' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), fine sand, silt (5-15%),
clay (5-15%), medium and coarse grained sand
(5-10%), wet.
 30' trace clay, trace medium and coarse sand.
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 28.7 - 36.6' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), fine sand, silt (5-15%),
clay (5-15%), medium and coarse grained sand
(5-10%), wet. (continued)
 32' - 33.8' sand grading from fine to very fine with
depth.

 36' - 36.6' increase in silt content with depth
(5-15%).
 36.4' clay layer (2mm thick).
 36.5' clay layer (2mm thick).
 36.6 - 38' LEAN CLAY: CL, dark gray (2.5Y 4/1) to
very dark gray (2.5Y 3/1), trace silt, trace fine sand
seams, high plasticity, stiff (1.5-1.75 tsf), moist.
 38' End of Boring.
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 0 - 0.5' FILL, TOPSOIL: ML, dark grayish brown
(10YR 4/2), trace clay, gravel, roots, and grass,
noncohesive, dry.
 0.4' angular gravel.
 0.5 - 2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/4), very dark brown (10YR 2/2) and strong
brown (7.5YR 4/6) mottling, silt (5-15%), trace fine
sand, cohesive, low plasticity, dry.
 2 - 4' Shelby Tube Sample.

 4 - 9.2' SILTY CLAY CL/ML, yellowish brown
(10YR 5/4), increased very dark brown (10YR 2/2)
and strong brown (7.5YR 4/6) mottling, silt (5-15%),
trace fine sand, cohesive, medium plasticity, very
soft to very stiff (0.25-2.5 tsf), moist.

 6' silt (10-20%), low to medium plasticity.

 8' decreased mottling, trace brown silt seams, silt
content increasing with depth (20-50%).

 9.2 - 10' SILT: ML, brown (7.5YR 4/4), clay
(5-15%), cohesive, nonplastic, moist.

 10 - 12' Shelby Tube Sample.
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 12 - 18' SILTY CLAY CL/ML, brown (7.5YR 4/4),
cohesive, nonplastic to low plasticity, stiff to very stiff
(1.25-2.75 tsf), moist.

 13.3' soft (0.5 tsf).

 15.8' hard (4.0 tsf).

 16.6' - 16.8' increased very dark brown (10YR 2/2)
mottling.

 18 - 20' Shelby Tube Sample.

 20 - 21' SANDY LEAN CLAY: s(CL), dark gray
(10YR 4/1), with clay seams, trace yellowish brown
(10YR 5/8 mottling), cohesive, nonplastic, wet, clay
seams (medium to high plasticity).
 21 - 22' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, mostly yellowish brown (10YR 5/8) with
some dark gray (10YR 4/1), silt ( >15%), cohesive,
nonplastic.
 22 - 24' SILTY CLAY CL/ML, yellowish brown
(10YR 5/8) with dark gray (10YR 4/1) mottling, sand
(5-15%), cohesive, low plasticity.

 24 - 26' LEAN CLAY: CL, trace gravel, hard (4.5
tsf), cohesive, dry.

 26 - 26.2' SHALE: BDX (SH), clay (5-15%).
 26.2' End of Boring.
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 0 - 2' No Recovery. Gravel Pad.

 2 - 10.9' SILTY CLAY CL/ML, dark grayish brown
(10YR 4/2), trace sand and wood, cohesive, medium
plasticity, very stiff (2.5-3.5 tsf), moist.

 4' yellowish red (5YR 4/6) mottling.

 6' - 7.7' yellowish brown (10YR 5/6) with dark gray
(10YR 4/1) mottling, hard, laminated, dry.

 8.2' very dark gray (10YR 3/1), trace dark yellowish
brown (10YR 4/6) mottling, small hard nodules of
clay in the matrix, dry to moist.

 10.6' olive (5Y 5/6) with bluish gray (GLEY2 5/2)
mottling.
 10.9 - 13.8' SILT: ML, dark reddish gray (5YR 4/2),
cohesive, nonplastic, stiff (2.0 tsf), moist.
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 10.9 - 13.8' SILT: ML, dark reddish gray (5YR 4/2),
cohesive, nonplastic, stiff (2.0 tsf), moist. (continued)
 12' - 13.3' trace brown (7.5YR 4/4) mottling, trace
gravel, trace sand, increasing sand and gravel with
depth.
 12.6' wet.
 12.8' clay (0-15%).
 13.8 - 14.1' BEDROCK BDX (SH), wet.
 14.1' End of Boring.
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 0 - 2' TOPSOIL: ML, brown (10YR 4/3), trace
grass and roots, cohesive, nonplastic, dry.

 2 - 4' No Recovery.

 4 - 24.7' LEAN CLAY: CL, dark grayish brown
(10YR 4/2), dark yellowish brown (10YR 4/4)
mottling, silt (10-20%), cohesive, medium plasticity,
moist.

 8' - 9.9' increased yellowish brown (10YR 4/4)
mottling, increase in silt content with depth ( 50%).

 10' - 11.7' decrease in silt content with depth
(10-20%).
 10.6' - 11.2' dark yellowish brown (10YR 4/4) and
very dark brown (10YR 2/2) mottling (50%), dry to
moist.

2
3
5
3

2
2
2
4

2
2
4
5

4
4
5
7

3
4
5
5

2
4
8
6

ML

CL

1
SS

2
SS

3
SS

4
SS

5
SS

6
SS

24
5

24
0

24
6

24
6

24
23

24
20

Boring Drilled By:  Name of crew chief (first, last) and Firm

PZ-174

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

8/4/2015

Facility ID

Surface Elevation
8/4/2015

Lat

Long

°

°

398.97 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section
Civil Town/City/ or Village

,

Facility/Project Name

N
ST

554,666.23 N,   2,379,774.23 E

BaldwinRandolph

PZ-174

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

Chad Dutton
Bulldog Drilling

Date Drilling Completed

E
W

FirmSignature

County

hollow stem
auger

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

52

11

-89

22.8552

37.9524 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches

W
el

l
D

ia
gr

am

B
lo

w
 C

ou
nt

s
2

Sample

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

1

2

3

4

5

6

7

8

9

10

11

12

Soil/Rock Description
And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

Lo
g

M
oi

st
ur

e
C

on
te

nt
Li

qu
id

Li
m

it
Pl

as
tic

ity
In

de
x

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe

Page 1 of

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)



 4 - 24.7' LEAN CLAY: CL, dark grayish brown
(10YR 4/2), dark yellowish brown (10YR 4/4)
mottling, silt (10-20%), cohesive, medium plasticity,
moist. (continued)
 12' - 13.8' trace coarse sand, dry.

 14' - 15.8' increased sand content, trace gravel, dry.

 16' - 18' yellowish brown (10YR 5/4), moist.

 18' - 20' coarse sand and gravel (5-15%), moist.

 24' - 24.7' decreased moisture content with depth.

 24.7' End of Boring.
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 0 - 0.9' SILT: ML, brown (10YR 5/3), trace roots
and grass, noncohesive, nonplastic, hard (3.0->4.5
tsf), dry.
 0.9 - 5.4' LEAN CLAY: CL, brownish yellow (10YR
6/6), black (10YR 2/1) mottling, silt (5-15%), dry,
cohesive, low plasticity, very stiff (2.5-3.0 tsf).
 2' dry, increase in moisture content with depth, trace
brown (10YR 5/3) silt seams.

 4' increased brown (10YR 5/3) and black mottling
(10YR 2/1), moist.

 5.4 - 13.5' SILT: ML, light yellowish brown (10YR
6/4), trace dark gray (10YR 4/1) mottling, clay
(5-15%), moist, cohesive, nonplastic, medium to stiff
(0.5- 1.5 tsf).

 8' decreased mottling.

 10' brown (7.5YR 4/4), no mottling.

 12' increasing clay content with depth, low plasticity.
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 13.5 - 22.3' LEAN CLAY: CL, brown (7.5YR 4/4),
silt (5-15%), moist, cohesive, low to medium
plasticity, stiff to very stiff (1.5-4.0 tsf) increasing with
depth. (continued)
 14' trace black (10YR 2/1) and dark gray (10YR 4/1)
mottling, trace silt.
 16' brown (7.5YR 5/4), silt (5-15%).

 18' trace black (10YR 2/1) and dark gray (5-50%
10YR 4/1) mottling, trace silt, silt content decreasing
with depth, wet.

 20' no black (10YR 2/1) mottling, yellowish brown
(5-15% 10YR 5/8) mottling.

 22.3 - 26' SILT: ML, clay (5-15%), trace coarse
sand, decrease in clay content with depth, moist,
cohesive, nonplastic, very soft to very stiff (<0.25-3.0
tsf) decreasing with depth.

 23.9' sandy silt seam (2" thick), wet.
 24' some sandy and clayey silt seams, trace coarse
sand to fine gravel, moist to wet in sandy silt seams.

 26 - 28' LEAN CLAY: to SILT: CL, silt (40-60%),
coarse sand to fine gravel (5-15%), trace fine sand
seams, moist, cohesive, low plasticity, stiff (1.5-2.0
tsf).

 28 - 28.4' SANDY SILT: s(ML), yellowish brown
(10YR 5/4), wet, cohesive, nonplastic, stiff (1.5 tsf).
 28.4 - 31.3' LEAN CLAY: CL, yellowish brown
(10YR 5/4), coarse sand to fine gravel (5-15%), trace
fine sand seams, hard (>4.5 tsf), dry to moist.

 31.3 - 31.5' WELL-GRADED SAND WITH
GRAVEL: (SW)g, dark yellowish brown (10YR 4/6),
dry.
 31.5 - 43.8' LEAN CLAY: CL, gray (10YR 5/1), dry,
very stiff to hard (2.5->4.5 tsf), cohesive, nonplastic.
 32' trace yellowish brown (10YR 5/6) seams and
mottling, medium to high plasticity, increasing
moisture content with depth.
 34' trace mottling, moist, decreasing moisture
content with depth.

 36' dry to moist, silty clay seam (4" thick, moist).

1
3
4
5

2
3
4
4

1
4
6
6

2
5
7
7

3
3
4
4

2
2
2
3

11
8
9
10

8
11
15
20

9
19
20
23

6
6
8
10

7
5
6
8

3
5
6
7

CL

CL

ML

CL

s(ML)

CL

(SW)g

CL

8
SS

9
SS

10
SS

11
SS

12
SS

13
SS

14
SS

15
SS

16
SS

17
SS

18
SS

19
SS

24
21

24
24

24
23

24
23

24
24

24
24

24
24

24
24

24
24

24
24

24
24

24
24

PZ-175Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l
D

ia
gr

am

B
lo

w
 C

ou
nt

s
3

Sample

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Soil/Rock Description
And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

Lo
g

M
oi

st
ur

e
C

on
te

nt
Li

qu
id

Li
m

it
Pl

as
tic

ity
In

de
x

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe

Page 2 of

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)



 31.5 - 43.8' LEAN CLAY: CL, gray (10YR 5/1), dry,
very stiff to hard (2.5->4.5 tsf), cohesive, nonplastic.
(continued)
 38' trace black (10YR 2/1) mottling.
 38.3' yellowish brown (10YR 5/6) with gray (10YR
5/1) mottling.

 42' trace fine gravel.

 43.8 - 45.7' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, brown (10YR 5/3), mostly broken rock,
moist.
 44' black (10YR 2/1) mottling, seams of wet gravel,
coarse sand to coarse gravel.

 45.7 - 50' LEAN CLAY: CL, light yellowish brown
(10YR 6/4), brownish yellow (10YR 6/6) and dark
gray (10YR 4/1) and black (10YR 2/1) mottling, trace
fine gravel, some laminations, very stiff (2.5-3.5 tsf).

 48' moist to dry.

 48.7' laminated, dry.

 50 - 50.2' SHALE: BDX (SH).
 50.2' End of Boring.
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 0 - 0.5' TOPSOIL: ML, dark grayish brown (10YR
4/2), clay (5-15%), trace grass and roots, cohesive,
nonplastic, stiff (1.5 tsf), dry.
 0.5 - 2.4' SILT: ML, dark grayish brown (10YR 4/2),
brownish yellow (10YR 6/6) and dark brown (10YR
3/3) mottling, clay (30-50%), trace roots, cohesive,
low plasticity, very stiff (3.0 tsf), dry.

 2.4 - 6.3' LEAN CLAY: CL, dark yellowish brown
(10YR 4/4), dark gray (10YR 4/1) mottling, silt
(5-15%), trace roots, cohesive, medium plasticity,
moist.

 4' increase in silt content (40-60%), dry to moist.

 6.3 - 12' SILT: ML, dark gray (10YR 4/1), cohesive,
nonplastic, moist.

 8' sand (0-40%), sand content increasing with depth,
moist to wet.

 10' increase in sand content (40-60%).
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 12 - 12.3' WELL-GRADED SAND: SW, very dark
grayish brown (10YR 3/2), fine gravel (>15%), moist.
 12.3 - 16' LEAN CLAY: CL, gray (10YR 5/1),
brownish yellow (5-15% 10YR 6/6) and trace very
dark brown (10YR 2/2) mottling, silt (5-15%), trace
sand seams, cohesive, medium plasticity, stiff to
very stiff (1.5-3.0 tsf).
 14' increase in thickness of sand seams (1"-2" thick,
moist, wet).

 16 - 28.6' LEAN CLAY: CL, dark gray (10YR 4/1),
light yellowish brown (10YR 6/4) mottling, cohesive,
low plasticity, very stiff to hard (3.5->4.5 tsf) dry.

 18' increased mottling, mostly brown (10YR 5/3),
brownish yellow (10YR 6/6), dark gray (10YR 4/1),
and olive gray (5Y 5/2) mottling.

 20' olive gray (5Y 5/2), brownish yellow (10YR 6/6)
mottling.
 20.3' dark gray (2.5Y 4/1), brownish yellow (10YR
6/6) mottling, clay becoming blocky and laminated.

 22' pale olive (5Y 6/3), dark gray (10YR 4/1)
mottling, laminated.

 24' brownish yellow (10YR 6/6) mottling.

 28' hard (4.5 tsf).

 28.6' End of Boring.
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 0 - 4' TOPSOIL: ML, dark yellowish brown (10YR
4/4), clay (5-15%), clay content increasing with
depth, trace sand and roots, cohesive, nonplastic,
dry.

 4 - 19.3' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace black (10YR 2/1) and dark gray (10YR
4/1) mottling, silt (5-15%), moist, cohesive, medium
plasticity, stiff to very stiff (1.0-3.5 tsf).

 6' dark yellowish brown (10YR 4/4), decreased
mottling.

 8' trace black (10YR 2/1) and dark gray (10YR 4/1)
mottling.

 12' yellowish brown (10YR 5/4), yellowish brown
(10YR 5/8) mottling, trace coarse sand to fine gravel,
no black mottling.

 14' trace black (10YR 2/1) mottling.
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 4 - 19.3' LEAN CLAY: CL, yellowish brown (10YR
5/4), trace black (10YR 2/1) and dark gray (10YR
4/1) mottling, silt (5-15%), moist, cohesive, medium
plasticity, stiff to very stiff (1.0-3.5 tsf). (continued)
 16' increased gravel content.

 19.3 - 22' SILT: ML, yellowish brown (10YR 5/4),
brownish yellow (10YR 6/8) mottling, clay (5-15%),
trace sand, cohesive, nonplastic, soft (0.5 tsf), wet.
 20' increase in clay content with depth (30-50%),
trace gravel.

 22 - 29.7' LEAN CLAY: CL, yellowish brown (10YR
5/4), strong brown (7.5YR 5/6) mottling, silt (5-15%),
trace sand and gravel, stiff to hard (1.5->4.5 tsf)
increasing with depth, moist to wet.

 24' sand (5-15%), moist.
 24.5' - 25.3' black sand (0-15%).

 26' no mottling, decreasing sand and gravel content
with depth to trace, dry to moist, moisture content
increases with depth, cohesive, low to medium
plasticity, plasticity decreasing with depth.

 28' clay becoming laminated with depth.

 28.7' brownish yellow (10YR 6/6), yellowish brown
(10YR 5/4) mottling.

 29.7 - 30' WELL-GRADED SAND: SW, trace
gravel and silt (noncohesive, nonplastic, rock flour),
wet.
 30 - 30.7' SILTY GRAVEL: GM, gravel is broken
pieces of bedrock, silt is laminated, cohesive, and
nonplastic.
 30.7' End of Boring.
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 0 - 6.3' SILT: ML, brown (10YR 5/3), clay
(10-20%), noncohesive, nonplastic, stiff to hard
(1.5->4.5 tsf) decreasing with depth, dry.

 1' - 1.3' cohesive, moist.

 2' yellowish brown (10YR 5/4), clay (0-15%), brown
and gray mottling (30-50%), dry to moist.

 4' dark grayish brown (10YR 4/2), dark yellowish
brown (10YR 4/6) mottling, increasing clay content,
moist.

 6.3 - 20' LEAN CLAY: CL, dark gray (10YR 4/1),
dark brown (10YR 3/3) mottling, silt (5-15%), moist,
cohesive, medium plasticity.

 10' increased silt content.
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 6.3 - 20' LEAN CLAY: CL, dark gray (10YR 4/1),
dark brown (10YR 3/3) mottling, silt (5-15%), moist,
cohesive, medium plasticity. (continued)

 16' trace coarse sand.

 20 - 24.3' LEAN CLAY: to SILT: CL, dark gray
(10YR 4/1), dark brown (10YR 3/3) mottling, clay
(40-60%), silt (40-60%), trace coarse sand,
cohesive, medium plasticity, moist.

 21.7' - 22' sand seam (mostly sand with silt).

 23' interbedded sand (mostly fine to medium sand),
silt and clay layers, wet.

 24.3 - 26' SANDY SILT: s(ML), medium to coarse
sand, moist, cohesive, nonplastic.

 26 - 26.3' POORLY-GRADED SAND: SP,
yellowish brown (10YR 5/4), mostly fine sand, trace
medium sand and silt, wet.
 26.3 - 43.5' LEAN CLAY: CL, fine to coarse sand
(5-15%), trace gravel, yellowish brown (10YR 5/4),
very stiff to hard (2.5->4.5 tsf), moist.
 26.6' dark gray (10YR 4/1) mottling, silt (5-15%),
increase in silt content with depth, trace very thin
sand seams, trace black fine gravel, cohesive,
nonplastic, dry.
 28' - 28.6' wet in sand seams.
 28.6' trace sand and silt, cohesive, medium to high
plasticity, moist.

 30' trace fine gravel, no sand.
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 26.3 - 43.5' LEAN CLAY: CL, fine to coarse sand
(5-15%), trace gravel, yellowish brown (10YR 5/4),
very stiff to hard (2.5->4.5 tsf), moist. (continued)
 32' increased mottling, trace fine gravel, no sand.
 33' brown (10YR 4/3), no mottling, no gravel, trace
silt, cohesive, very stiff, dry.

 34' brown (10YR 5/3), yellowish brown (10YR 5/6)
mottling (5-15%).

 36' increase to yellowish brown (10YR 5/6) mottling
(30-50%), trace coarse sand, becoming laminated
with depth.

 38.3' silt seam (very soft, wet), trace sand.

 39.6' dark gray grading to black with depth, trace
olive yellow (2.5Y 6/6) mottling, silt (5-15%), dry to
moist.
 40' trace dark gray (10YR 4/1) and brownish yellow
(10YR 6/8) mottling, no laminations, silt (5-15%),
moist.
 40.1' black seam (<0.25" thick).

 42' silt (30-50%), moist to dry, cohesive, nonplastic
to low plasticity.
 42.2' - 42.5' mostly silt seams [brownish yellow
(10YR 6/6), dry].

 43.4' becoming laminated with depth.
 43.5' End of Boring.
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 0 - 2' SILTY CLAY CL/ML, grayish brown (10YR
5/2), gravel (5-15%), cohesive, low to medium
plasticity, dry.
 0.9' - 2' yellowish brown (10YR 5/4), trace gray
(10YR 6/1) mottling, silt (10-20%), medium to high
plasticity.
 2 - 4' Shelby Tube Sample.

 4 - 12' SILTY CLAY CL/ML, grayish brown (10YR
5/2), trace very dark brown (10YR 2/2) mottling, silt
(5-15%) and gravel, trace sand, medium plasticity,
medium to very stiff (0.75-2.75 tsf), moist.

 6' - 7.7' low to medium plasticity.

 7.2' increase in silt content (20-30%), increase in
very fine sand content (5-15%).

 9.3' sandy silt seams (sand is very fine).

 9.9' sandy silt seams (sand is very fine).
 10' - 12' medium plasticity.

 12 - 14' Shelby Tube Sample.
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 12 - 14' Shelby Tube Sample. (continued)

 14 - 22' SILTY CLAY CL/ML, grayish brown (10YR
5/2), trace very dark brown (10YR 2/2) mottling, silt
(10-20%), gravel (5-15%), trace sand, low to medium
plasticity, medium to very stiff (0.75-3.0 tsf), moist.

 16' color grades to grayish brown (10YR 5/2), dark
yellowish brown (10YR 4/4) mottling, medium
plasticity.
 16.3' - 17.4' very dark brown (10YR 2/2) mottling.

 18.4' trace coarse sand and subangular fine gravel.

 20' 0-10% sand.

 21.1' pocket of weak red (10R 5/4), medium sand
(1" diameter).

 22 - 24' Shelby Tube Sample.

 24 - 27' SILTY CLAY CL/ML, brown (10YR 5/3),
trace very dark brown (10YR 2/2) mottling, silt
(20-30%), gravel (5-15%), very fine to fine sand
(10-20%), cohesive, medium to high plasticity,
medium (0.5-0.75 tsf), moist to wet.
 24.5' - 25.6' yellowish brown (10YR 5/6), grayish
brown (10YR 5/2) mottling, trace subrounded gravel.
 25.4' black (10YR 2/1) gravel (shale, 1" diameter),
sand content increasing with depth.
 26' decrease in very fine sand content 5-15%,
medium plasticity, wet.
 26.6' seam of coarse sand and fine gravel.
 26.7' very stiff (3.0 tsf).
 27 - 29.1' WELL-GRADED SAND: SW, yellowish
brown (10YR 5/6), trace silt, clay, and fine gravel,
wet.
 28' - 28.1' increase in very fine sand content.
 29.1 - 30' SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g, yellowish brown (10YR 5/6), well-graded
sand (10-20%), subangular fine gravel (5-15%), trace
silt, wet.
 30 - 34' SILTY CLAY CL/ML, brown (10YR 5/3),
very dark brown (10YR 2/2) mottling, silt (20-30%),
gravel (5-15%), very fine to fine sand (10-20%),
cohesive, low to medium plasticity, stiff to very stiff
(1.25-4.0 tsf), moist to wet.
 30.8' - 31.1' layer of coarse sand and subangular
fine gravel, clay (50%).
 32' - 34' silt (10-20%), subangular gravel (5-10%),
very fine sand (5-10%), sand and gravel content
decreasing with depth, medium to low plasticity.
 32.7' - 32.9' very dark gray (2.5Y 3/1), trace silt, high
plasticity, dry.
 34' End of Boring.
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APPENDIX C3 
 

TPZ 100 SERIES BORING LOGS AND WELL DETAILS 
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Incorporated 

 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

 LOG OF PROBEHOLE TPZ-158 
 (Page 1 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 453.26
Casing (MP) Elevation : 456.26
X,Y Coordinates : 2387752, 556741

 Depth 
in 

 Feet 

 0

5

10

15

DESCRIPTION 

Silty Loam with roots, stiff, non-plastic, pale brown (10YR 
6/3), dry

Silty CLAY, very stiff, low plasticity, gray (10YR 5/1) with 
yellowish-brown mottling, moist

     - dark brown (10YR 3/3)

     - 25-50% mottling w/ black oxidation staining

     - high plasticity, <25% mottling

     - trace fine-medium sand, brownish yellow mottling          
       (10YR 6/8)

     - trace fine-coarse sand and fine gravel (angular to        
        sub-angular)

     - few to little sand and gravel, very stiff, 50-75%              
        mottling

     - high plasticity
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Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open



11
-0

8-
20

13
   

C
:\C

on
su

lti
ng

 A
\P

ow
er

 P
la

nt
s\

Ba
ld

w
in

\B
al

dw
in

 2
01

3 
H

yd
ro

ge
ol

og
ic

 S
tu

dy
\F

ie
ld

 W
or

k 
Ph

as
e\

Bo
rin

g 
Lo

gs
\B

EC
15

8.
BO

R

 KELRON 
ENVIRONMENTAL 

Incorporated 

 Phase II Hydrogeologic Investigation 
Baldwin Energy Complex 

Dynegy Midwest Generation, Inc. 
  
  

 LOG OF PROBEHOLE TPZ-158 
 (Page 2 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 453.26
Casing (MP) Elevation : 456.26
X,Y Coordinates : 2387752, 556741

 Depth 
in 

 Feet 

 15

20

25

30

DESCRIPTION 

SAND, fine to coarse, well graded, brownish-yellow (10YR 
6/8), wet

Sandy CLAY (fine-coarse sand) with gravel, hard, 
non-plastic, moist

SAND, fine to coarse, well graded, yellowish-brown (10YR 
5/8), wet

Silty CLAY with trace fine to coarse sand, hard, 
brownish-yellow (10YR 6/6), moist
SHALE, weathered, gray (10YR 6/1), dry at 24.75'
     - platy/laminated, dark gray (10YR 4/1), at 24.9'
     - top of bedrock = 24.75' bls

     - high plasticity

     - trace fine to medium sand, soft, light gray (10YR 6/1)   
       with 50-75% brownish-yellow mottling

Sandy CLAY (fine to medium sand) with trace fine-coarse 
gravel (<1"), very soft

Silty CLAY with trace sand and gravel, hard, medium to 
high plasticity, very pale brown (10YR 7/3)
     - very soft, high plasticity

END BOREHOLE AT 25 FEET BLS
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Bottom Cap
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 LOG OF PROBEHOLE TPZ-159 
 (Page 1 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Bottom Ash with some clay and silt, soft, loose, dry

FILL - Silty CLAY with some bottom ash, sand, and gravel, 
hard, low-medium plasticity, yellowish brown (10YR 5/4) 
with variable brown to gray mottling

Silty CLAY, trace fine-coarse sand, stiff, med plasticity, 
light yellowish brown (10YR 6/4), moist

     - few bottom ash, very stiff, high plasticity, moist

     - high plasticity, gray (10YR 5/1) with <10%         
        yellowish-brown mottling

 Surf. 
Elev. 

 444.69 

440

435

430

425
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m
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1 

2 

3 

4 

5 
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7 

8 
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R
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49/60 

 7/42 

 8/18 

 0/60 

60/60 

  

  

  

  

 Qp 
 TSF 

  

- - 

- - 

3.0 

- - 

2.5 

 3.25 

 1.75 

2.0 

3.0 

U
SC

S

AR 

 FL/CL 

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open
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 LOG OF PROBEHOLE TPZ-159 
 (Page 2 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY, trace fine-coarse sand, stiff, med plasticity, 
light yellowish brown (10YR 6/4), moist

     - soft to medium hardness, yellowish-brown mottling        
        with black manganese staining

     - high plasticity, brown (10YR 5/3)

     - trace fine-medium sand, very stiff, gray (10YR 6/1)       
        with 10-25% yellowish-brown mottling (10YR 5/6)

     - no sand, brown

     - trace sand, gray (10YR 6/1) with 10-25%                      
        yellowish-brown mottling

     - trace fine-coarse sand and gravel (sub-angular to        
        sub-rounded)
     - stiff, medium plasticity, pale brown (10YR 6/3) with        
        <10% gray mottling

     - few fine-coarse sand and fine gravel, very stiff,             
        yellowish brown (10YR 5/8)
     - hard, non-plastic, dry

 Surf. 
Elev. 

 444.69 

420

415

410

405
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m
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 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

R
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16/60 

32/60 

  

  

  

  

49/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

- - 

1.5 

- - 

 1.25 

 1.25 

 2.75 

- - 

1.5 

1.0 

2.0 

2.0 

2.5 

2.0 

1.0 

0.5 

3.0 

U
SC

S

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Filter Pack

Seal of MacroCore hole
Bentonite Chips

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-159 
 (Page 3 of 3) 

Date Completed : 08/23/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 444.69
Casing (MP) Elevation : 447.64
X,Y Coordinates : 2383974, 558081

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

SAND, fine to coarse, well graded, greenish gray (Gley1 
10Y 5/1), wet (2.4 inch seam)
Silty CLAY, trace sand, hard grading to very stiff, low 
plasticity grading to high plasticity, dark gray (Gley1 4/N), 
moist [TILL]

     - trace sand and gravel, very stiff, high plasticity, brown  
       (10YR 5/3) to pale brown (10YR 6/3)

END BOREHOLE AT 50 FEET BLS
 

 Surf. 
Elev. 

 444.69 

400

395

390

385

Sa
m

pl
es

 26 

 27 

 28 

 29 

 30 

 31 

R
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in
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es

50/60 

  

  

  

 5/60 

  

 Qp 
 TSF 

  

 2.75 

- - 

<0.5 

>4.5 

- - 

 3.25 

U
SC

S

 CL 

SW 

 CL 

G
R

AP
H

IC Elev.: 447.64
Well: TPZ-159

Seal of MacroCore hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-160 
 (Page 1 of 2) 

Date Completed : 08/21/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.59
Casing (MP) Elevation : 431.49
X,Y Coordinates : 2380230, 558046

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Silty CLAY with grass / roots, hard, non-plastic,  pale 
brown (10YR 6/3), dry

Sandy SILT, fine sand, very soft, non-plastic, light 
brownish gray (10YR 6/2), wet

Silty CLAY, medium to high plasticity, gray with trace 
reddish-brown mottling, moist
     - 1-inch weathered zone with 75% yellowish-brown          
       (10YR 5/8) mottling @ 14.5'
SILT, gray (10YR 7/1), wet @ 14.9'

CLAY, medium hardness,brown (10YR 5/3), moist

     - gray (10YR 6/1) with reddish-brown mottling and          
        black oxidation staining

     - very stiff, low plasticity, brown (10YR 4/3), moist
     - high plasticity, grayish brown (10YR 5/2) with 10-25%   
        reddish-brown mottling'

     - gray (10YR 6/1), <10% mottling

     - 10-25% mottling, black organics

Clayey SILT, trace fine sand, very soft, medium plasticity, 
gray (10YR 6/1)

     - greenish gray (Gley1 10GY 5/1)

 Surf. 
Elev. 

 428.59 

425

420

415

410

Sa
m
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es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

R
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y
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58/60 

  

  

  

  

58/60 

  

  

  

  

41/60 

  

  

  

  

16/60 

  

  

 Qp 
 TSF 

  

4.5 

 3.25 

3.0 

3.0 

 2.25 

1.5 

1.0 

1.0 

1.0 

1.0 

- - 

<0.5 

<0.5 

<0.5 

 1.25 

- - 

 1.25 

1.5 

U
SC

S
 CL 

ML 

 CL 

ML 

 CL 

G
R

AP
H

IC Elev.: 431.49
Well: TPZ-160

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-160 
 (Page 2 of 2) 

Date Completed : 08/21/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.59
Casing (MP) Elevation : 431.49
X,Y Coordinates : 2380230, 558046

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY with fine-coarse sand and fine gravel 
(sub-angular to sub-rounded), very stiff, greenish gray  
with reddish-brown mottling [TILL]

Sandy CLAY, stiff, dark yellowish-brown (10YR 4/4) with 
<25% greenish-gray mottling, dry

     - gray (10YR 6/1)

     - very soft, brown (10YR 5/3)
     - soft, greenish gray

     - very soft, high plasticity, yellowish-brown (10YR 5/4)

     - medium plasticity, greenish gray with 50-75%                
  yellowish-brown mottling, moist

END BOREHOLE AT 35 FEET BLS
 

 Surf. 
Elev. 

 428.59 

405

400

395

390

Sa
m

pl
es

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

R
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y
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es

24/60 

  

  

27/60 

  

  

  

  

27/60 

  

  

  

 Qp 
 TSF 

  

- - 

<0.5 

 1.25 

- - 

 0.75 

1.0 

1.5 

2.5 

- - 

0.5 

0.5 

1.5 

U
SC

S
 CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 431.49
Well: TPZ-160

Seal of MacroCore Hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-163 
 (Page 1 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 455.51
Casing (MP) Elevation : 458.41
X,Y Coordinates : 2385507, 555798

 Depth 
in 

 Feet 

 0

5

10

15

20

25

DESCRIPTION 

FILL - Silty clay loam with roots, loose, pale brown 
(10YR 6/3), dry (13" thick soil cover)
FILL - Fly Ash, silty, loose very dark gray (10YR 3/1)

Silty CLAY (lean to fat), trace fine sand, stiff, medium 
to high plasticity, gray (10YR 6/1) with 10-25% 
yellowish-brown mottling (10YR 6/8), moist

     <Shelby Tube Sample ST163-3 @1.5-3.5'>
     grain size analysis (Ash - very dark brown):
     51% Sand, 45.8% Silt, 3.2% Clay 

     - very soft, wet

     - very stiff

 Surf. 
Elev. 

 455.51 

450

445

440

435

430

Sa
m

pl
es

1 

2 

3 

4 

5 

Bl
ow

 C
ou

nt

1 
0 
1 

1 
0 
1 

1 
3 
5 

2 
2 
4 

R
ec

ov
er

y
in

ch
es

 9/24 

18/18 

18/18 

17/18 

18/18 

 Qp 
 TSF 

  

- - 

<0.5 

<0.5 

 2.75 

 2.25 

U
SC

S

 FL/CL 

AR 

CL/CH 

G
R

AP
H

IC Elev.: 458.41
Well: TPZ-163

Concrete

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-163 
 (Page 2 of 2) 

Date Completed : 08/27/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 455.51
Casing (MP) Elevation : 458.41
X,Y Coordinates : 2385507, 555798

 Depth 
in 

 Feet 

 25

30

35

40

45

50

DESCRIPTION 

Silty CLAY with trace fine-coarse sand and fine 
gravel, stiff to very stiff, high plasticity, 
brownish-yellow (10YR 6/6), moist [TILL]

SHALE, platy/laminated with weathered clay layers; 
hard, gray (10YR 5/1) with 25-50% olive yellow 
clayey layers (2.5Y 6/6) (top of bedrock = 43.5' bls)

     - dark yellowish brown
     <Shelby Tube Sample ST163-30 @ 28-30'>
     grain size analysis:
     10.6% Sand, 51.2% Silt, 38.2% Clay

     - medium plasticity, pale brown (10YR 6/3)

     - brownish-yellow (10YR 6/6) with 10-25% light        
        gray mottling (10YR 6/1)

END BOREHOLE AT 45 FEET BLS
 

 Surf. 
Elev. 

 455.51 

425

420

415

410
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5 
5 
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18/18 

18/18 
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 TSF 

  

- - 

2.5 

3.5 

>4.5 

U
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S

CL/CH 

 CL 

SH 

G
R

AP
H

IC Elev.: 458.41
Well: TPZ-163

Seal of HSA hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-164 
(Page 1 of 1) 

Date Completed : 08/26/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 432.50
Casing (MP) Elevation : 435.10
X,Y Coordinates : 2383909, 556829

 Depth 
 in 

 Feet 

 0

1

2

3

4

5

6

7

8

9

10

11

12

 DESCRIPTION 

FILL - Bottom Ash, coarse, black (10YR 2/1), dry

CLAY (lean), stiff, medium to high plasticity, dark gray 
(10YR 4/1), moist
     - @8.9' - light yellowish brown (10YR 6/4) with <10%  
        light gray mottling
     - @9.3' - gray (10YR 6/1) with 25-50%                  
        brownish-yellow mottling (10YR 6/6) 

     - light olive brown
     <Shelby Tube Sample ST164-12 @ 10-12'>
     grain size analysis: 
     7.2% Sand, 62.2% Silt, 30.6% Clay

     - moist
     <Shelby Tube Sample ST164-5 @ 3-5'>
     grain size analysis (Ash): 
     50% Sand, 42.9% Silt, 7.1% Clay

     - wet

END BOREHOLE AT 10.3 FEET BLS
END Split-Spoon Sampling at 12 feet BLS

 Surf. 
Elev. 

 432.50 

430

429

428

427

426

425

424

423

422

421

420

419
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3 

Bl
ow
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nt

3 

3 

5 

R
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y
in
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17/24 

18/18 

23/24 

Qp 
TSF 

  

  

  

  

U
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S

AR 

CL 

CL 

G
R

AP
H

IC Elev.: 435.10
Well: TPZ-164

Concrete

Seal
Bentonite Chips

Filter Pack

Seal
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-165 
 (Page 1 of 1) 

Date Completed : 08/19/2013
Hole Diameter : 4" OD
Drilling Method : Solid Flight Auger (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 396.10
Casing (MP) Elevation : 398.85
X,Y Coordinates : 2380478, 555940

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Fly Ash, silty, stiff, non-plastic to low plasticity, very 
dark grayish-brown (10YR 3/2), moist

FILL - Silty Clay with Fly Ash, very soft, dark gray (10YR 
4/1)

Silty CLAY (lean) with organics and roots, soft, high 
plasticity, dark gray

Silty CLAY (lean) with trace fine-coarse sand and fine 
gravel, very soft, medium to high plasticity, dark gray 
(10YR 4/1), moist [TILL]

LIMESTONE, hard, light gray, hammer refusal at 16.5', 
auger refusal at 17.4' bls (top of bedrock)

     - gray (10YR 5/1)

     - trace sand, very dark gray brown
     <Shelby Tube Sample ST165-10 @ 8-10'>
     grain size analysis:
     11.2% Sand, 59.2% Silt, 29.6% Clay

END BOREHOLE AT 17.4 FEET BLS
 

 Surf. 
Elev. 

 396.10 

395

390

385

380
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4 
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 16 
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y
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41/60 

  

  

  

  

60/60 

  

  

  

  

49/60 

  

  

  

  

18/18 

  

 Qp 
 TSF 

  

 1.75 

 0.75 

- - 

- - 

- - 

1.5 

2.0 

 2.75 

2.5 

 1.25 

2.0 

0.5 

0.5 

1.0 

0.5 

0.5 

- - 

U
SC

S

AR 

 FL/CL 

 CL 

 CL 

LS 

G
R

AP
H

IC Elev.: 398.85
Well: TPZ-165

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
1.25" diam; 9.06' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-166 
 (Page 1 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 422.33
Casing (MP) Elevation : 425.18
X,Y Coordinates : 2381183, 555587

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Silty CLAY, trace roots, very stiff, non-plastic, light 
brown gray (10YR 6/2), dry

Silty CLAY, very stiff, medium plasticity, gray (10YR 6/1) 
with reddish-brown mottling and manganese staining

Silty CLAY with trace fine-coarse sand and fine gravel, 
very stiff, medium plasticity, yellowish brown (10YR 5/4) 
with <10% reddish-brown mottling, moist [TILL]

     - medium plasticity, pale brown (10YR 6/3) w/ trace         
        manganese and iron oxide staining
     - very stiff, yellowish brown (10YR 5/4) with 25%         
        reddish-brown mottling

     - very stiff, low plasticity

     - gray mottling
     - 1-inch silt lense with high organics, trace roots

     - medium to stiff, high plasticity, 25-50% manganese       
        staining

     - no manganese staining

     - stiff, medium plasticity, yellowish brown (10YR 5/4)       
        with 10-25% reddish-brown mottling, moist

     - very soft, high plasticity

     - very stiff, medium plasticity

     - hard, gray (10YR 6/1) with 10-25% reddish-brown        
        mottling

 Surf. 
Elev. 

 422.33 

420

415

410

405

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

R
ec

ov
er

y
in

ch
es

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

 Qp 
 TSF 

  

 2.75 

 2.75 

 3.75 

1.5 

 2.75 

1.5 

 2.75 

 1.75 

2.5 

2.5 

1.5 

1.5 

 2.25 

2.0 

2.5 

1.0 

3.0 

3.0 

3.5 

 3.25 

U
SC

S

 FL/CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 425.18
Well: TPZ-166

Concrete

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen
2"ID, 9.45' open
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 LOG OF PROBEHOLE TPZ-166 
 (Page 2 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 422.33
Casing (MP) Elevation : 425.18
X,Y Coordinates : 2381183, 555587

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

CONTINUE LOG USING URS BORINGS B-13-4 and  
B-13-5 FROM 08/01/2013

SHALE, calcareous, fine grained, highly weathered, very 
weak, brown-gray to gray (top of bedrock = 32.53' bls; 
elevation = 389.8 ft NAVD88)

END BOREHOLE TPZ-166 AT 22' BLS.  

END URS LOGS AT 38 FEET BLS 

 Surf. 
Elev. 

 422.33 

400

395

390

385

Sa
m

pl
es

 21 

 22 

R
ec

ov
er

y
in

ch
es

24/24 

  

 Qp 
 TSF 

  

>4.5 

>4.5 

U
SC

S

 CL 

 CL 

SH 

G
R

AP
H

IC Elev.: 425.18
Well: TPZ-166

Filter Pack

Screen
2"ID, 9.45' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-167 
 (Page 1 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

FILL - Fly Ash, silty to clayey with coarse sand grain 
size, soft, medium to high plasticity, dark gray (Gley 1 
4/N), moist

     - very soft, non-plastic, wet

     - dark greenish gray (10Y 4/1)

     - silty with sand grain size, very dark greenish            
        gray (10Y 3/1)

 Surf. 
Elev. 

 438.63 

435

430

425

420

Sa
m

pl
es

1 

2 

3 

Bl
ow

 C
ou

nt

2 

2 

1 

0 

0 

1 

R
ec

ov
er

y
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es

18/18 

18/18 

18/18 

 Qp 
 TSF 

  

  

  

  

U
SC

S

AR 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Concrete

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)
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 LOG OF PROBEHOLE TPZ-167 
 (Page 2 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY (lean) with sand and trace fine gravel (chert, 
angular to sub-angular), very stiff, medium to high 
plasticity, light gray (10Y 7/N) with 15-50% reddish 
brown mottling, dry [TILL]

     - dark greenish gray

     - very dark gray brown
     <Sample SS167-30 @ 29-30'>
       grain size analysis (Ash): 
       1.5% Sand, 77.6% Silt, 20.8% Clay

     <Shelby Tube Sample ST167-34 @ 32-34'>
     grain size analysis: 
     15.7% Sand, 52.6% Silt, 31.7% Clay

 Surf. 
Elev. 

 438.63 

415

410

405

400

Sa
m

pl
es

4 

5 

6 

7 

Bl
ow

 C
ou

nt

0 

0 

1 

0 

0 

0 

3 

4 

6 

R
ec
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y
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18/18 

18/18 

20/24 

16/18 

 Qp 
 TSF 

  

  

  

  

3.5 

U
SC

S

AR 

 CL 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Filter Pack

Seal of HSA hole
Bentonite Chips

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-167 
 (Page 3 of 3) 

Date Completed : 08/14/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 438.63
Casing (MP) Elevation : 441.38
X,Y Coordinates : 2381925, 554963

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

     - laminated, hard, non-plastic, black (3/4" thick         
        organic-rich layer)
CLAY (lean to fat) with sand, stiff to very stiff, medium 
to high plasticity, greenish gray (10YR 6/1), dry

SHALE, weathered; clay (laminated) with platy and 
micaceous layer and limestone parting, dark gray 
(Gley1 4/N), dry (top of bedrock = 48.75' bls)

     - soft, brownish-yellow (10YR 6/6), moist

     - with sand and fine gravel (angular)

END BOREHOLE (Auger Refusal) at 48.75 feet BLS
END Split-Spoon Sampling at 49.15 feet BLS

 Surf. 
Elev. 

 438.63 

395

390

385

380

Sa
m

pl
es

8 

9 

 10 
 11 

Bl
ow

 C
ou

nt

2 

2 

2 

5 

5 

 50 
 50 
 53 

R
ec
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y
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es

18/18 

18/18 

3/3 
5/5 

 Qp 
 TSF 

  

>4.5 

4.0 

  
  

U
SC

S

 CL 

 CL 

CL/CH 

SH 

G
R

AP
H

IC Elev.: 441.38
Well: TPZ-167

Seal of HSA hole
Bentonite Chips
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 LOG OF PROBEHOLE TPZ-168 
 (Page 1 of 2) 

Date Completed : 08/15/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 454.93
Casing (MP) Elevation : 457.53
X,Y Coordinates : 2383585, 554314

 Depth 
in 

 Feet 

 0

5

10

15

20

25

30

35

40

DESCRIPTION 

FILL - Fly Ash, silt size, greenish gray (10Y 5/1), moist

Silty CLAY, medium to stiff, high plasticity, light gray 
(10YR 7/1) with 10-50% reddish-brown mottling

     <Shelby Tube Sample ST168-5 @ 3-5'>
     grain size analysis:
     29.4% Sand, 50.2% Silt, 20.4% Clay

     - wet

     - silty with coarse sand grain size, greenish black       
        (10Y 2.5/1)      

 Surf. 
Elev. 

 454.93 

450

445

440

435

430

425

420

415

Sa
m

pl
es

1 

2 

3 

4 

5 

6 

7 

Bl
ow

 C
ou

nt

3 
2 
3 

1 
1 
1 

3 
3 
5 

2 
4 
5 

R
ec

ov
er

y
in

ch
es

21/24 

18/18 

16/18 

 0/24 

 3/18 

18/18 

18/18 

 Qp 
 TSF 

  

  

  

  

  

  

2.0 

3.5 

U
SC

S

AR 

 CL 

 CL 

G
R

AP
H

IC Elev.: 457.53
Well: TPZ-168

Concrete

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 9.50' open

Bottom Cap
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 LOG OF PROBEHOLE TPZ-168 
 (Page 2 of 2) 

Date Completed : 08/15/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : Split Spoon / Shelby Tube
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 454.93
Casing (MP) Elevation : 457.53
X,Y Coordinates : 2383585, 554314

 Depth 
in 

 Feet 

 40

45

50

55

60

65

70

75

80

DESCRIPTION 

Silty CLAY, trace sand and fine gravel (angular to           
sub-angular), stiff to very stiff, 10-25% reddish-brown 
mottling, moist [TILL]

SHALE, laminated, hard, dark gray (top of bedrock = 
69.6' bls)

     - light yellowish-brown (10YR 6/4) with <10% light       
        gray mottling
Clay, black (1/2" thick organic-rich layer)                   
surrounded by highly weathered zone with >75%             
reddish-brown mottling

     - medium to stiff, high plasticity, yellowish brown         
        (10YR 5/4)
     - with 25-50% light gray mottling

     - with sand seams, very stiff, medium plasticity, dark 
        gray (10YR 4/1)

END BOREHOLE AT 70 FEET BLS

 Surf. 
Elev. 

 454.93 

410

405

400

395

390

385

380

375

Sa
m

pl
es

8 

9 

 10 

Bl
ow

 C
ou

nt

3 
7 

 10 

3 
4 
8 

 10 
 16 
 18 

R
ec

ov
er

y
in

ch
es

18/18 

18/18 

18/18 

 Qp 
 TSF 

  

3.5 

2.0 

>4.5 

U
SC

S

 CL 

SH 

G
R

AP
H

IC Elev.: 457.53
Well: TPZ-168

Seal of HSA hole
Bentonite Chips



 
 
 
 
 
 
 
 

APPENDIX C4 
 

MW 200 SERIES BORING LOGS AND WELL DETAILS 
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-252

(Page 1 of 1)

Date Completed : 09/22/10

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.27

Top of Casing Elevation: 425.07

X,Y Coordinates : 2382784, 553904

Depth

in

Feet

 0

5

10

15

20

25

30

35

40

45

50

DESCRIPTION

Continuous boring - no soil sampling conducted.

Refer to boring log for adjacent nested well MW-352 
for a description of subsurface materials.

END BOREHOLE AT 49.54 FEET BLS 

Surf.

Elev.

422.27

422

417

412

407

402

397

392

387

382

377

S
a

m
p

le
s

R
e
co

ve
ry

in
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e
s Qp

TSF

U
S

C
S

G
R

A
P

H
IC Elev.: 425.07

Well: MW-252

Concrete

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-253

(Page 1 of 2)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.70

Top of Casing Elevation: 445.84

X,Y Coordinates : 2384430, 553298

Depth

in

Feet

 0

5

10

15

20

DESCRIPTION

SILTY CLAY, trace gravel, hard, light brown, dry

CLAY (fat) with SAND, trace gravel, dark yellow brown 
with light gray mottling, mottling decreases with depth

CLAY (lean) with SAND, trace gravel, stiff to hard, 
medium plasticity, dark yellow brown

     - hard, medium plasticity, gray (2.5Y 6/1) with 
        yellow-brown mottling (10YR 5/6), moist

     - grain size analysis @ 11 - 12 ft:
        0.7% gravel, 16.4% sand, 41.4% silt, 41.4% clay

     - soft

Surf.

Elev.

442.70

442

437

432

427

S
a

m
p

le
s

1

2

3

4

5

6

7

8

9

10

11

12

13

14

R
e
co

ve
ry

in
ch

e
s

25/48

47/60

53/60

52/60

60/60

Qp

TSF

4.5+

4.5+

4.5

4.5

4.5

4.5

4.0

4.0

3.0

4.5

3.5

3.5

2.0

U
S

C
S

CL

CH

CL

G
R

A
P

H
IC Elev.: 445.84

Well: MW-253

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 15 SW, SW, NE

LOG OF BORING MW-253

(Page 2 of 2)

Date Completed : 09/20/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 442.70

Top of Casing Elevation: 445.84

X,Y Coordinates : 2384430, 553298

Depth

in

Feet

 20

25

30

35

40

DESCRIPTION

CLAY (fat), shaley, platy/laminated, soft, low plasticity, 
light yellow brown (10YR 6/4)

LIMESTONE with SHALE

      - grain size analysis @ 19 - 19.5 ft:
        0.7% gravel, 26.9% sand, 38.1% silt, 34.3% clay 

     - small fine sand seams from 25 to 27 feet

     - stiff to very stiff, light olive brown (2.5Y 5/4)
     - grain size analysis @ 29 - 30 ft:
        6.7% sand, 21.6% silt, 71.7% clay

     - Drove split-spoon 2-inches into bedrock: 34.5 to   
        34.7 feet bls

Auger refusal at 35.0 feet
END BOREHOLE AT 35.0 FEET BLS 

Surf.

Elev.

442.70

422

417

412

407

S
a

m
p

le
s

14

15

16

17

18

19

20

21

R
e
co

ve
ry

in
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e
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60/60

60/60

60/60

2/2

Qp

TSF

3.5

3.0

4.5

3.5

3.0

U
S

C
S

CL

CH

LS/SH

G
R

A
P

H
IC Elev.: 445.84

Well: MW-253

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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LOG OF PROBEHOLE OW-256 
 (Page 1 of 2) 

Date Completed : 08/22/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 425.20
Casing (MP) Elevation : 427.70
X,Y Coordinates : 2381947, 558054

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Continuous boring to 13.5 feet below ground surface.  
Refer to boring log for adjacent well OW-156.

CLAY (lean), very stiff, high plasticity, pale brown (10YR 
6/3),moist

Silty CLAY, trace fine to coarse sand [TILL]

     - 25% reddish-brown mottling with black manganese       
        staining
     - light gray (10YR 7/1) with 10-25% mottling

 Surf. 
Elev. 

 425.20 

425

420

415

410

Sa
m
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es
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4 

5 

6 

7 

R
ec

ov
er

y
in

ch
es

60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

3.0 

 2.25 

2.0 

2.0 

 1.75 

2.5 

1.0 

U
SC

S

 CL 

 CL 

 CL 

G
R

AP
H

IC Elev.: 427.70
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LOG OF PROBEHOLE OW-256 
 (Page 2 of 2) 

Date Completed : 08/22/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 425.20
Casing (MP) Elevation : 427.70
X,Y Coordinates : 2381947, 558054

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

SAND (fine-medium), well graded, brownish yellow (10YR 
6/6), wet

Silty CLAY (lean) with sand (fine-medium), 
medium plasticity, brownish yellow, wet

SHALE and CLAY, semi-competent, laminated clay with  
up to 1/2-inch thick layers of hard shale, dry [note: top    
of weathered bedrock at 33.9 feet below ground surface]

SHALE with intermittent clay layers, hard, gray 

     - trace fine-coarse gravel (angular to sub-angular;          
       granite piece of 1 1/4"),  50-75% yellowish-brown          
       (10YR 6/8) mottling
     - few sand and gravel, stiff, high plasticity, gray (10YR    
        6/1) with 25-75% mottling

     - <25% mottling
     - with sand (fine-medium)

     - hard, non plastic, light brownish gray (10YR 6/2),         
        moist [Vandalia Till @ 31.5']
     - little sand (fine-coarse) and gravel (fine-coarse,           
        sub-angular to sub-rounded), low to non-plastic,          
        gray (10YR 5/1)

END Sampling at 38.5 feet BLS
END WELL BOREHOLE at 36.0 feet BLS

 Surf. 
Elev. 

 425.20 

405

400

395

390

Sa
m

pl
es

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

R
ec

ov
er

y
in

ch
es

  

  

  

  

60/60 

  

  

  

  

35/60 

  

  

  

  

54/60 

  

  

  

  

 Qp 
 TSF 

  

1.0 

 1.75 

 1.75 

1.0 

1.0 

2.0 

1.0 

1.0 

  

  

  

>4.5 

  

  

3.0 

4.0 

>4.5 

>4.5 

>4.5 

U
SC

S

 CL 

SW 

 CL 

 SH/CL 

SH 

G
R

AP
H

IC Elev.: 427.70
Well: OW-256

Seal
Bentonite Chips

Filter Pack

Seal of HSA hole
Bentonite Chips

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50'open

Bottom Cap
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LOG OF PROBEHOLE OW-257 
 (Page 1 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.17
Casing (MP) Elevation : 431.02
X,Y Coordinates : 2382572, 556198

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Continuous boring to 18.5 feet below ground surface.  
Refer to boring log for adjacent well OW-157.

Silty CLAY, trace sand and gravel, stiff, high plasticity, 
gray (10YR 6/1) with 25-50% reddish-brown mottling, 
moist [TILL]

 Surf. 
Elev. 

 428.17 

425

420

415

410

Sa
m

pl
es

1 

2 
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ov
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y
in
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es

56/60 

  

 Qp 
 TSF 

  

3.0 

 2.75 

U
SC

S

 CL 

 CL 

G
R
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H

IC Elev.: 431.02
Well: OW-257

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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LOG OF PROBEHOLE OW-257 
 (Page 2 of 2) 

Date Completed : 08/16/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 428.17
Casing (MP) Elevation : 431.02
X,Y Coordinates : 2382572, 556198

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Sandy CLAY with gravel (fine-coarse, sub-angular; granite 
piece of 1.5"), brownish yellow (10YR 6/6), wet
Silty CLAY, trace sand and gravel, soft, high plasticity, 
yellowish brown (10YR5/6) with 10-25% light gray mottling

SHALE and CLAY (fat), intermittent lamination, hard, very 
dark gray, moist [note: top of weathered bedrock at 36.3 
feet below ground surface]

     - >50% mottling

     - very soft, brownish yellow with <10% mottling

     - with trace pyrite crystals

     - medium hardness grading to stiff

     - stiff, high plasticity, gray with <10% reddish-brown 
        mottling, moist

     - very stiff, dark gray (10YR 4/1)

     - low plasticity, very dark gray (10YR 3/1)

END BOREHOLE at 39.6 feet BLS

 Surf. 
Elev. 

 428.17 

405

400

395

390

Sa
m

pl
es

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

R
ec

ov
er

y
in

ch
es

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

13/13 

 Qp 
 TSF 

  

 2.75 

2.5 

1.0 

1.5 

0.5 

1.0 

2.0 

2.0 

 3.25 

1.5 

3.5 

 2.75 

2.0 

3.5 

2.0 

2.0 

4.0 

3.0 

>4.5 

  

U
SC

S

 CL 

 CL 

 CL 

 SH/CL 

G
R

AP
H

IC Elev.: 431.02
Well: OW-257

Seal
Bentonite Grout

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)
2"ID/3.5"OD; 4.50'open

Bottom Cap
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LOG OF PROBEHOLE MW-262 
 (Page 1 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 0

5

10

15

20

DESCRIPTION 

Silty Clay with gravel, roots, stiff, non-plastic, pale brown 
(10YR 6/3), dry

SILT, very soft, non-plastic, light yellowish brown (10YR 
6/4), moist [LOESS]

Sandy CLAY (lean), medium hardness, low to medium 
plasticity, yellowish brown, moist

SILT, very soft, non-plastic, brownish yellow (10YR 6/6), 
moist

     - brownish yellow (10YR 6/6), moist

     - medium stiff, high plasticity

     - clayey, soft to medium hardness, low to medium           
        plasticity

     - soft, yellowish brown (10YR 5/4)
     - non-plastic

 Surf. 
Elev. 

 430.86 

430

425

420

415

Sa
m
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es

1 

2 

3 

4 

5 

6 

7 

8 

9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 
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60/60 

  

  

  

  

42/42 

  

  

60/60 

  

  

  

  

60/60 

  

  

  

  

60/60 

  

 Qp 
 TSF 

  

2.5 

>4.5 

 3.25 

2.5 

 2.25 

1.5 

 1.75 

2.0 

1.0 

1.5 

 1.25 

1.5 

1.5 

1.0 

 1.25 

 1.25 

1.5 

2.0 

2.0 

  

U
SC

S
 CL 

ML 

 CL 

ML 

G
R

AP
H

IC Elev.: 433.21
Well: MW-262

Concrete

Seal
Bentonite Grout

Cover

Riser (Sch 40 PVC)
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LOG OF PROBEHOLE MW-262 
 (Page 2 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 20

25

30

35

40

DESCRIPTION 

Silty CLAY, very soft, low plasticity

SAND, fine to medium grained, with clay, yellowish brown 
(10YR 5/6), wet

CLAY (fat), trace fine to medium sand, high plasticity, light 
brownish gray
     <Sample ST262-35 @ 33.5 - 35.5'>
     grain size analysis: 
     13.1% Sand, 33.2% Silt, 53.7% Clay

     - medium plasticity, wet

     - high plasticity, yellowish brown (10YR 5/4)

     - moist

     - with fine sand

     - light brownish gray

     - very stiff, greenish gray (Gley1 10Y 6/1)

     - medium plasticity

 Surf. 
Elev. 

 430.86 

410

405

400

395

Sa
m

pl
es

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

R
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y
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es

  

  

  

  

60/60 

  

  

  

  

53/60 

  

  

  

  

24/24 

  

16/36 

  

  

56/60 

  

 Qp 
 TSF 

  

  

  

  

 0.75 

 0.75 

 0.75 

 0.75 

0.5 

 1.25 

1.0 

 0.75 

  

  

  

  

  

 2.75 

  

 2.75 

1.0 

 0.75 

U
SC

S

ML 

 CL 

SW/SC 

 CH 

G
R

AP
H

IC Elev.: 433.21
Well: MW-262

Seal
Bentonite Grout

Seal
Bentonite Chips

Riser (Sch 40 PVC)
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LOG OF PROBEHOLE MW-262 
 (Page 3 of 3) 

Date Completed : 08/19/2013
Hole Diameter : 8 1/2" OD / 4 1/4" ID
Drilling Method : HSA (CME-55LC)
Sampling Method : MacroCore (60")
Drilling Company : Bulldog Drilling, LLC

Driller : John Gates
Geologist : Stuart Cravens (Kelron)
Ground Elevation : 430.86
Casing (MP) Elevation : 433.21
X,Y Coordinates : 2379193, 555729

 Depth 
in 

 Feet 

 40

45

50

55

60

DESCRIPTION 

SAND with Silt, fine grained, poorly graded, light brown 
(10YR 6/4), wet
Sandy SILT

Silty CLAY with fine sand, very soft, brownish yellow  
(10YR 6/6)

SAND, fine grained, poorly graded

SAND, fine to coarse grained, well graded, trace gravel
Silty CLAY with trace and and gravel, stiff, high plasticity, 
light yellowish brown (10YR 6/4), moist [TILL]

SHALE, clay partings, laminated, gray, weathered, dry 
(top of bedrock = 50.4' bls)

     - with <10% reddish-brown mottling

     - trace reddish-brown mottling

END BOREHOLE AT 51 feet BLS

 Surf. 
Elev. 

 430.86 

390

385

380

375

Sa
m

pl
es

 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

R
ec

ov
er

y
in

ch
es

  

  

  

  

60/60 

  

  

  

  

30/30 

  

  

 Qp 
 TSF 

  

 0.75 

 1.25 

1.5 

  

 0.75 

 0.75 

 1.25 

3.0 

 2.25 

 2.25 

 2.25 

3.5 

U
SC

S

 CH 

SP/SM 

ML 

 CL 

 SP 

SW 

 CL 

SH 

G
R

AP
H

IC Elev.: 433.21
Well: MW-262

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen
2"ID/3.5"OD; 4.50' open

Bottom Cap
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MW 300 SERIES BORING LOGS AND WELL DETAILS 
  



 0 - 5.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 5.8 - 13.5' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH.

CL/ML

CH

0-35.4'
Blind
Drilled. See
log
MW-104DR
for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-304

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

10/20/2015

Facility ID

Surface Elevation

10/9/2015

Lat

Long

°

°

453.03 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

554,194.03 N,   2,386,608.77 E

BaldwinRandolph

MW-304

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

John Gates
Bulldog Drilling

Date Drilling Completed

E

W

FirmSignature

County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

51

11

-89

17.9952

12.39 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches
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 5.8 - 13.5' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH. (continued)

 13.5 - 15' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 15 - 23.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 23.5 - 24.5' SANDY FAT CLAY:SANDY FAT CLAY:SANDY FAT CLAY:SANDY FAT CLAY:  s(CH).

 24.5 - 27.3' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP.

 27.3 - 30' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 30 - 35.4' SHALE:SHALE:SHALE:SHALE: BDX (SH).

CH

CL

CL/ML

s(CH)

SP

CL/ML

BDX
(SH)

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l
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8

Sample
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&
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)
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14

15

16
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32

Soil/Rock Description

And Geologic Origin For

Each Major Unit
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Soil Properties
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 30 - 35.4' SHALE:SHALE:SHALE:SHALE: BDX (SH). (continued)

 35.4 - 41.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray, 2" of wood on
top of unit, stiff, dry.

 36.3' stiff to very hard, dry.
 36.7' trace chert gravel.

 40.2' dry.

 41.3 - 46.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
thinly to medium bedded with shale, intensely to
moderately fractured (extremely narrow apertures).
 41.6' - 42' vertical fracture.

 45.4' intensely fractured.

 46.8 - 55.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace chert
gravel, thickly bedded, highly to moderately
decomposed, intensely fractured.

 50.4' moderately fractured.

BDX
(SH)

CL

BDX
(LS/SH)

BDX
(SH)

1
CORE

2
CORE

3
CORE

4
CORE

60
31

60
59.5

60
63

60
65

Core 3,
RQD=75%

Core 4,
RQD=95%

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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Soil/Rock Description

And Geologic Origin For

Each Major Unit
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 46.8 - 55.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace chert
gravel, thickly bedded, highly to moderately
decomposed, intensely fractured. (continued)

 54.4' intensely fractured.

 55.6 - 60.2' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), shaley,
thickly bedded, fossiliferous, unfractured to slightly
fractured.

 60.2 - 81.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
medium bedded, mostly fossiliferous limestone,
highly decomposed dark gray shale beds, intensely
to moderately fractured.

 70.3' thickly bedded with dark gray shale.

BDX
(SH)

BDX
(LS)

BDX
(LS/SH)

5
CORE

6
CORE

7
CORE

8
CORE

60
57

60
64

60
66

60
63

Core 5,
RQD=95%

Bedrock
corehole
reamed 6"
in diameter
to 59' for
well
installation.
Core 6,
RQD=73%

Core 7,
RQD=64%

Core 8,
RQD=88%
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 60.2 - 81.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
medium bedded, mostly fossiliferous limestone,
highly decomposed dark gray shale beds, intensely
to moderately fractured. (continued)

 75' diagonal fracture (narrow aperture).
 75.3' intensely fractured.

 80.3' moderately fractured.

 81.6 - 91.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, intensely fractured.

 85.4' moderately to highly decomposed, intensely
to moderately fractured.

 90.5' extremely narrow to very narrow apertures.

BDX
(LS/SH)

BDX
(SH)

9
CORE
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12
CORE

60
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72
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65
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61.5

Core 9,
RQD=50%

Core 10,
RQD=43%

Core 11,
RQD=57%

Core 12,
RQD=50%

MW-304Boring Number
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 91.9 - 115.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), thinly to medium bedded with shale,
slightly to moderately decomposed shale, intensely
to moderately fractured (extremely narrow to narrow
apertures). (continued)

 95.3' tight to very narrow apertures.

 100.4' thickly bedded, moderately fractured.

 105.3' medium bedded, slightly fractured (very
narrow apertures).

 110.3' moderately fractured.

BDX
(LS/SH)

13
CORE

14
CORE

15
CORE

16
CORE

60
62

60
65

60
60

60
72

Core 13,
RQD=48%

Core 14,
RQD=65%

Core 15,
RQD=98%

Core 16,
RQD=91%

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 91.9 - 115.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), thinly to medium bedded with shale,
slightly to moderately decomposed shale, intensely
to moderately fractured (extremely narrow to narrow
apertures). (continued)

 115.3 - 135.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS),
fossiliferous, thinly to medium bedded, slightly
fractured (narrow apertures).

 120.4' trace cherty limestone, slightly to moderately
fractured (extremely narrow to very narrow
apertures).

 125.3' slightly fractured (very narrow to narrow
apertures).

 130.4' very narrow apertures.

BDX
(LS/SH)

BDX
(LS)

17
CORE
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CORE
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CORE

20
CORE

60
60.5

60
59

60
60.5

60
60

Core 17,
RQD=100%

Core 18,
RQD=97%

Core 19,
RQD=98%

Core 20,
RQD=98%

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 115.3 - 135.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS),
fossiliferous, thinly to medium bedded, slightly
fractured (narrow apertures). (continued)

 135.4' End of Boring.

BDX
(LS)

MW-304Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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Augered to 53.2 feet. No samples taken.
See MW-124; BTB-39 for sample
descriptions from 0-53.5 feet

Description MC
(%)

GROUNDWATER
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Remarks

Page 1 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet

450
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440
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430

425

Piezometer Installed: No

(continued)

LOG OF BORING  MW-306
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.

(in./in.) USCS

B
O

R
IN

G
 L

O
G

 W
IT

H
O

U
T 

B
 D

E
S

IG
N

A
TI

O
N

  6
22

5 
G

IN
T 

LO
G

S
.G

P
J 

 IL
_D

O
T.

G
D

T 
 2

/1
9/

10

Missouri (314) 241-0900
Illinois (618) 398-1414

DD
(pcf)

UCS
(tsf)



4/10

62/108

Augered to 53.2 feet. No samples taken.
See MW-124; BTB-39 for sample
descriptions from 0-53.5 feet (continued)

Gray Clayey SHALE

Light Gray LIMESTONE

Description MC
(%)

GROUNDWATER
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Remarks

Page 2 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet

420
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405

400

395

Piezometer Installed: No

(continued)

LOG OF BORING  MW-306  (Cont.)
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.
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CL

60/60

37/60

60/60

60/60

59/60

Light Gray LIMESTONE (continued)

Gray Shaley CLAY

Light Gray LIMESTONE

Olive Clayey SHALE

-Dark Gray, Calcareous below 70.3 Feet

Light Gray LIMESTONE

Dark Gray Clayey SHALE

TD - 88.0 Feet

Description MC
(%)

GROUNDWATER

60

65

70

75

80

85
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Remarks

Page 3 of  3

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 450.9 Feet

390

385

380

375

370

365

Piezometer Installed: No

LOG OF BORING  MW-306  (Cont.)
Date Drilled: 09/25/91
Drilling Contractor: Burlington Environmental
Drilling Method: H.S.A. & NX Rock Core
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.
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CL

CH

CL

47/60

60/60

60/60

50/60

60/60

60/60

Dark Brown Silty CLAY
-2" Silt Seam at 0.2 Feet
-Gray-Brown below 0.5 Feet

Gray-Brown CLAY, with Silt, Sand

Brown Silty CLAY

-Gray-Brown from 19.5 to 20.0 Feet
-Dark Gray-Brown with Sand, Trace Gravel
below 20.0 Feet
-1" Sand Seam at 21.3 Feet

-2" Gravel Seam at 26.7 Feet

Hit water at 17.0
feet.

Description MC
(%)

GROUNDWATER
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Page 1 of  2
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Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 451.0 Feet

450

445

440

435

430

425

Piezometer Installed: No

(continued)

First Observed During Drilling - 17.0 Feet

LOG OF BORING  MW-124
Date Drilled: 09/19/91
Drilling Contractor: Burlington Environmental
Drilling Method: Hollow Stem Auger
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.
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CL

CH

60/60

60/60

60/60

Dark Gray-Brown Silty CLAY, with Sand,
Trace Gravel

Dark Gray-Brown CLAY, with Silt, Sand

Dark Gray-Brown Weathered SHALE
-Gray-Brown below 39.0 Feet

TD - 45.0 Feet

Description MC
(%)

GROUNDWATER

30
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60

Remarks

Page 2 of  2

Elevation/
Depth
(feet)

Notes: Data presented on this log has been transcribed from Boring Logs prepared by
Burlington Environmental, presented in a report dated April 22, 1992.

Project Name: SDR Landfill Project
Project Location: Baldwin Energy Complex, Baldwin, IL
Project Number: 6225
Elevation: 451.0 Feet

420

415

410

405

400

395

Piezometer Installed: No

First Observed During Drilling - 17.0 Feet

LOG OF BORING  MW-124  (Cont.)
Date Drilled: 09/19/91
Drilling Contractor: Burlington Environmental
Drilling Method: Hollow Stem Auger
Logged By: Burlington Environmental

Graphic Log
Sampler Symbols

and SPT Blows
Rec.
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-350

(Page 1 of 2)

Date Completed : 09/07/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 394.11

Top of Casing Elevation: 396.80

X,Y Coordinates : 2379410, 554568

Depth

in

Feet

 0
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10

15

20

25

DESCRIPTION

CLAY, very stiff to hard, brown, grayish-brown (10YR 
5/2) mottled yellowish brown (10YR 5/8), dry

CLAY, brown to olive brown, moist

CLAY, soft, high plasticity, dark yellow brown, moist; 
1-2'' sand seams at 17' and 19'

     - grain size analysis @ 5 - 6 ft:
         2.3% sand, 42.4% silt, 55.3% clay

     - grain size analysis @ 11 - 12 ft: 
         8.4% sand, 39.3% silt, 52.3% clay

     - grain size analysis @ 18 - 20 ft:
         1.8% sand, 21.9% silt, 76.3% clay

     - very stiff to hard, high plasticity
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Well: MW-350

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NW, NE

LOG OF BORING MW-350

(Page 2 of 2)

Date Completed : 09/07/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 394.11

Top of Casing Elevation: 396.80

X,Y Coordinates : 2379410, 554568

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

LIMESTONE and SHALE, interbedded, banded, solid, 
very soft, light to dark gray; slightly weathered

LIMESTONE, banded, medium bedded, solid, hard, 
medium gray; unweathered

LIMESTONE and SHALE, interbedded; limestone is 
banded, medium bedded, hard, medium gray; shale is 
very soft to medium soft, dark gray

SHALE, banded, medium bedded, solid, soft to medium 
soft, dark gray

LIMESTONE, banded, massive, solid, hard to very 
hard, light to medium gray

     - Auger refusal at 26.4 feet bgs

Borehole diameter from 26.4 to 46.7 feet bgs = 3 7/8''

RQD for 26.4 - 36.4' = 72% (Fair)
Recovery = 116/120''

RQD for 36.4 - 46.4' = 96% (Excellent)
Recovery = 118/120''

END BOREHOLE AT 46.7 FEET BLS 

Surf.

Elev.

394.11

369

364

359

354

349

S
a

m
p

le
s

15

16

17

R
e
co

ve
ry

in
ch

e
s

23/23

116/120

118/120

Qp

TSF

U
S

C
S

CL

LS/SH

LS

LS/SH

SH

LS

G
R

A
P

H
IC Elev.: 396.80

Well: MW-350

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 1 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 0

5

10
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20

25

DESCRIPTION

SILTY CLAY, very stiff to hard, yellow brown (10YR 
5/6), dry

CLAY, trace sand and fine gravel, very stiff, high 
plasticity, few black organic material

SAND, poorly graded, loose, wet (4-inch thick)

SANDY CLAY, trace fine gravel, yellow brown to olive 
brown (2.5Y 5/3)

     - medium hard

     - soft

     - medium hard
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Well: MW-352

Concrete

Grout
Bentonite Slurry

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 2 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

SAND with few gravel, yellow brown

CLAY, some sand and fine gravel, hard to very hard, 
high plasticity, dark yellow brown (10YR 4/6)

CLAY, lean to fat

CLAY, medium hard, low plasticity, olive brown (2.5Y 
5/4)

     - grain size analysis @ 26.5 - 27.5 ft:
        33.7% sand, 27.1% silt, 39.2% clay

    - grain size analysis @ 32 - 33 ft: 
         13.2% sand, 43.9% silt, 42.8% clay

     - medium hard, high plasticity, gray brown to light    
       olive brown (2.5Y 5/2-5/3)

     - trace silt, dark yellow brown (10YR 4/4)

Surf.

Elev.

422.36

397

392

387

382

377
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18

19

20

21
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23

24

25

26

27

28

29
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32
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35

36

R
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e
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48/60

60/60

48/60

54/60

57/60

3/3

Qp

TSF

2.5

3.0

3.0

3.5

3.0

1.5

1.5

1.75

1.5

1.75

2.0

2.5

2.5

2.0

1.75

1.75

2.5

1.75

U
S

C
S

CL

SP

CL

CL/CH

CL

G
R

A
P

H
IC Elev.: 425.04

Well: MW-352

Grout
Bentonite Slurry

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 16 SE, NE, NE

LOG OF BORING MW-352

(Page 3 of 3)

Date Completed : 09/16/2010

Hole Diameter : 8 1/2''OD /  4 1/4'' ID: 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : PSC

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 422.36

Top of Casing Elevation: 425.04

X,Y Coordinates : 2382789, 553901

Depth

in

Feet

 50

55

60

65

70

75

DESCRIPTION

LIMESTONE, weathered, thinly laminated, medium 
hard to hard, gray

SHALE, clayey, gray

LIMESTONE, occasional shale partings

SHALE, soft, dark gray

LIMESTONE, medium hard to hard, light gray

     - Auger refusal at 53.7 feet bgs

     - laminated, fossiliferous, medium gray

Borehole diameter from 53.7 to 73.8 feet bgs = 3 7/8''

RQD for 53.8 - 73.8' = 57% (Fair)
Recovery = 173/240''

END BOREHOLE AT 73.8 FEET BLS 

Surf.

Elev.

422.36

372

367

362

357

352
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a

m
p
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s

37

38

39

40

41

42

R
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e
s

5/5

8/27

19/60

54/60

59/60

33/34

Qp

TSF

U
S

C
S

CL

LS

SH

LS

SH

LS

G
R

A
P

H
IC Elev.: 425.04

Well: MW-352

Grout
Bentonite Slurry

Seal
Bentonite Chips

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-355

(Page 1 of 2)

Date Completed : 09/14/2010

Hole Diameter : 8 1/2''OD / 4 1/4'' ID; 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.82

Top of Casing Elevation: 393.69

X,Y Coordinates : 2378145, 555980

Depth

in

Feet

 0

5

10

15

20

25

DESCRIPTION

Continuous boring to 20 feet below ground surface.
Refer to boring log for adjacent well MW-155 for 
description of subsurface materials to 20 feet.

CLAYEY SAND, poorly graded, dark yellow brown, wet

CLAY, lean, very stiff, gray with yellow-brown mottling

LIMESTONE, lightly weathered, fine grained, slightly 
fossiliferous, medium soft, light gray banded with light 
red staining along horizontal fractures; three small 
shale lenses within 31 inch interval

     - Auger refusal at 22.1 feet bgs

     - coarse grained, medium soft to hard

Surf.

Elev.

390.82

390

385

380

375

370

S
a

m
p

le
s

1

2

R
e
co

ve
ry

in
ch

e
s

23/23

108/124

Qp

TSF

3.5

U
S

C
S

SC

CL

LS

G
R

A
P

H
IC Elev.: 393.69

Well: MW-355

Concrete

Grout

Seal
Bentonite Chips

Filter Pack

Cover

Riser (Sch 40 PVC)
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KELRON
ENVIRONMENTAL

INCORPORATED

Ash Pond System Monitoring Well Network
Baldwin Energy Complex

Dynegy Midwest Generation, Inc.
Location: Twp 04S, Rng 07W, 09 SW, SE, SW

LOG OF BORING MW-355

(Page 2 of 2)

Date Completed : 09/14/2010

Hole Diameter : 8 1/2''OD / 4 1/4'' ID; 3 7/8'' rock

Drilling Method : Hollow-Stem/Rotary (CME-550)

Sampling Method : MacroCore (60'')/NX Core

Drilling Company : Terra Drill, Inc.

Driller : Matt Cooper

Geologist : Brendon Wilder (PSC)

Land Surface Elevation: 390.82

Top of Casing Elevation: 393.69

X,Y Coordinates : 2378145, 555980

Depth

in

Feet

 25

30

35

40

45

50

DESCRIPTION

     - fine grained, slightly fossiliferous, light gray 

Borehole diameter from 22.1 to 32.6 feet bls = 3 7/8''

RQD for 22.1 - 32.6' = 57% (Fair)

END BOREHOLE AT 32.6 FEET BLS

Surf.

Elev.

390.82

365

360

355

350

345

S
a

m
p

le
s

2

R
e
co

ve
ry

in
ch

e
s

108/124

Qp

TSF

U
S

C
S

LS

G
R

A
P

H
IC Elev.: 393.69

Well: MW-355

Filter Pack

Riser (Sch 40 PVC)

Screen (pre-pack)

Bottom Cap



 0 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10 - 17.7' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.

CL/ML

(CL)s

0-37.3'
Blind
Drilled. See
logs
OW-156
and
OW-256 for
soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-356

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

10/1/2015

Facility ID

Surface Elevation

9/28/2015

Lat

Long

°

°

425.18 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

558,050.37 N,   2,381,958.49 E

BaldwinRandolph

MW-356

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

John Gates
Bulldog Drilling

Date Drilling Completed

E

W

FirmSignature

County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method

38

52

11

-89

56.2662

10.4808 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex

WE /

 Feet (NAVD88) 8.3 inches
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 10 - 17.7' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.
(continued)

 17.7 - 27.3' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 27.3 - 28.6' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP.

 28.6 - 33.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

(CL)s

CL/ML

SP

CL/ML

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

8

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Soil/Rock Description

And Geologic Origin For
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 28.6 - 33.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 33.9 - 35.7' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL.

 35.7 - 37.3' SHALE:SHALE:SHALE:SHALE: BDX (SH).

 37.3 - 53.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered shale
and clay, brown to dark gray, soft, slightly fractured.

 39.6' light to dark gray to tan.

 42.3' - 43.2' limestone.

 43.2' light to dark gray/tan, very weak.

 45' - 50' dark gray, intensely fractured.

 50' - 53.1' thin beds of limestone, limestone is more
competent, slightly fractured, wet.

CL/ML

CL

BDX
(SH)

BDX
(SH)

1
CORE

2
CORE

3
CORE

4
CORE

28
24.5

60
57

60
41

36
36

Core 1,
RQD=92%

Core 2,
RQD = 58%

Low
recovery,
possible
washout.
Core 3,
RQD = 18%

Core 4,
RQD=92%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 37.3 - 53.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered shale
and clay, brown to dark gray, soft, slightly fractured.
(continued)

 53.1' - 53.8' intensely fractured.

 53.8 - 55.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white, thickly
bedded, moderately fractured (moderately wide to
very narrow apertures).

 55.4 - 57.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, trace
limestone beds, moderately fractured.

 56.8' soft, highly weathered bed, decomposed.
 57.1' soft, highly weathered bed.
 57.2 - 60' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), trace shale
beds, moderately fractured (moderately wide to
very wide apertures).

 59.4' - 59.7' vertical fractures with pyrite
mineralization.
 60 - 65.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
fractured.

 61' -62' dark gray.

 62' - 62.4' soft, clayey.

 65' dark gray, narrow to moderately wide apertures.
 65.3' - 65.8' fossiliferous.

 65.8 - 68.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly to moderately fractured.

 68.8 - 70' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, fossiliferous,
moderately fractured (moderately wide to narrow
apertures).

 70 - 75' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray to dark gray, fossiliferous, medium bedded,
moderately fractured (narrow apertures).

BDX
(SH)

BDX
(LS)

BDX
(SH)

BDX
(LS)

BDX
(SH)

BDX
(LS/SH)

BDX
(SH)

BDX
(LS/SH)

5
CORE

6
CORE

7
CORE

8
CORE

9
CORE

24
21.5

60
60.5

60
61

60
61.5

60
61

Core 5,
RQD=58%

Core 6,
RQD=84%

Core 7
RQD=75%

Core 8,
RQD=67%

Bedrock
corehole
reamed 6"
in diameter
to 69' for
well
installation.
Core 9,
RQD=87%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 70 - 75' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray to dark gray, fossiliferous, medium bedded,
moderately fractured (narrow apertures).
(continued)

 75 - 75.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, soft,
moderately fractured (narrow to moderately narrow
apertures).
 75.9 - 76.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, narrow to moderately narrow
apertures.
 76.2 - 101.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
fossiliferous, thickly bedded, narrow to moderately
narrow apertures.

 80' light gray to gray, unfractured.

BDX
(LS/SH)

BDX
(SH)

BDX
(LS/SH)

BDX
(LS)

10
CORE

11
CORE

12
CORE

13
CORE

60
60

60
60.5

60
61.5

60
59.5

Core 10,
RQD=95%

Core 11,
RQD=100%

Core 12,
RQD=100%

Core 13,
RQD=100%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 76.2 - 101.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
fossiliferous, thickly bedded, narrow to moderately
narrow apertures. (continued)

 99.7' slightly weathered, decomposed.
 100' gray, no fossils.

 101.8 - 106.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
thickly bedded, slightly fractured.

 106.2' weathered, decomposed.
 106.5 - 108.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray
to green, highly decomposed, intensely fractured.

 108.4 - 109.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark
reddish-brown, highly decomposed.

 109.8 - 111.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
highly disintegrated (healed dissolution cracks with
green highly decomposed infilling).
 109.9' - 110.7' angular gravel-sized fragments.
 110.7' moderately decomposed, very intensely
fractured.

BDX
(LS)

BDX
(SH)

BDX
(LS)

BDX
(SH)

BDX
(LS)

BDX
(SH)

14
CORE

15
CORE

16
CORE

17
CORE

61
61

60
59.5

60
58.5

60
55

Core 14,
RQD=100%

Core 15,
RQD=100%

Core 16,
RQD=56%

Core 17,
RQD=49%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT
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 111.1 - 114' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately to highly decomposed, moderately
fractured. (continued)

 114 - 116.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
moderately fractured.

 116.3 - 116.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), intensely fractured.
 116.7 - 119.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly
decomposed, intensely fractured.

 119.7 - 120.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), gray, slightly decomposed, intensely
fractured.

 120.9 - 122.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 122.2 - 126.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
moderately fractured.

 123.3' - 123.4' fossiliferous.

 124.1' - 124.1' fossiliferous.

 124.7' - 124.8' fossiliferous.

 126.1 - 127.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
slightly decomposed.
 126.7' - 127' limestone, gray.
 127' moderately decomposed.

 127.6 - 129.2' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), slightly
decomposed.

 129.2 - 130' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, intensely
fractured.

 130 - 130.4' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX
(LS/SH), fossiliferous, moderately fractured.
 130.4 - 131' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray,
fossiliferous, moderately fractured.
 131 - 134' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.
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Core 18,
RQD=61%
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RQD=86%
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RQD =88%

Core 21,
RQD=0%

Core 22,
RQD=94%

MW-356Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

8

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 7 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 131 - 134' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured. (continued)

 134 - 135' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), gray, thickly
bedded, moderately fractured.

 135' End of Boring.

BDX
(LS/SH)

BDX
(LS)

The casing
dropped 3"
during
drilling.

MW-356Boring Number
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 0 - 5.6' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

(FILL)
CL/ML

CL/ML

0-33' Blind
Drilled. See
logs
TPZ-166
and B-13-4
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-366

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

12/4/2015

Facility ID

Surface Elevation

12/3/2015

Lat

Long

°

°

422.54 Feet (NAVD88)

'

'

"

"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

555,581.80 N,   2,381,171.15 E

BaldwinRandolph

MW-366

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed
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County

4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level
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Drilling Method
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-89

31.8876

20.4414 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

CL/ML

MW-366Boring Number
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 5.6 - 33' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 33 - 35.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL, gray,
residual soil, hard (>4.5 tsf).

 35.6 - 39.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, moderately fractured.

 38.4' limestone layer (approximately 2.5").

 39.3 - 42.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
intensely fractured.

 42.3 - 42.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.
 42.9 - 43.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 43.7 - 49.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 49.8 - 54.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured.
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Core 1,
RQD=54%
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Core 3,
RQD=73%

Core 4,
RQD=96%
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 49.8 - 54.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured. (continued)

 52.8' - 53.1 shale bed.
 53.1' fossiliferous.

 54.3' End of Boring.

BDX
(LS/SH)

Bedrock
corehole
reamed 6"
in diameter
to 54' for
well
installation.
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 0 - 0.2' SILT:SILT:SILT:SILT: ML.
 0.2 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10 - 12' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL/ML.

ML

CL/ML

CL/ML

CL/ML

0-43' Blind
Drilled. See
log PZ-169
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-369

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/18/2015

Facility ID

Surface Elevation

11/17/2015

Lat

Long

°

°

420.49 Feet (NAVD88)

'

'
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"

Local Grid Location

Boring Number

Date Drilling Started

SOIL BORING LOG INFORMATION

1/4 of

Borehole DiameterCommon Well Name

1/4 of Section

Civil Town/City/ or Village

,

Facility/Project Name

N

ST

557,329.71 N,   2,381,765.41 E

BaldwinRandolph

MW-369

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Mark Baetje
Bulldog Drilling

Date Drilling Completed
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FirmSignature
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4 1/4 HSA
and rotary

Local Grid Origin

Illinois

N, R

Final Static Water Level

License/Permit/Monitoring Number

Drilling Method
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11

-89

49.1496

12.9288 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 Feet (NAVD88) 8.3 inches
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 12 - 14' Shelby Tube Sample.

 14 - 20' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 20 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 22 - 24' Shelby Tube Sample.

 24 - 28' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s.

 28 - 30' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 30 - 32' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL.

CL

CL/ML

(CL)s

CL/ML

CL

MW-369Boring Number
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 32 - 38' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 38 - 40' No Recovery.

 40 - 42' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 42 - 45' No Recovery.

 45 - 45.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark brown (10YR
3/3), 30-50% pale brown (10YR 6/4) and brown
(10YR 4/3) mottling, trace subrounded fine gravel,
cohesive, low plasticity, moist.
 45.3 - 48.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark grayish
brown, highly decomposed.

 47' trace clay layers (< 1" thick), highly
decomposed, very weak.

 48.7 - 50.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
fossiliferous, intensely fractured (extremely narrow
to narrow apertures), microcrystalline, slightly to
moderately decomposed.

 50.8 - 53.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, very weak.
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Core 1,
RQD=17%
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 50.8 - 53.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, very weak.
(continued)

 53.4 - 59.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
moderately fractured (very narrow to narrow
apertures), fossiliferous, microcrystalline, slightly
decomposed, very strong, pitted, trace
mineralization.

 58.4' mud in fracture.

 59.3 - 64.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
dark gray, medium bedded shale, intensely
fractured (extremely narrow to narrow apertures),
fossiliferous, microcrystalline, decomposed, very
weak to weak, weathered, highly weathered shale
cementing segments together.

 64.9 - 68.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), white,
slightly fractured (tight to narrow apertures),
fossiliferous, microcrystalline, slightly decomposed,
slightly disintegrated, pitted.

 68.8 - 70.7' Overdrilled for Well Installation.

 70.7' End of Boring.

BDX
(SH)

BDX
(LS)

BDX
(LS/SH)

BDX
(LS)

2
CORE

3
CORE

4
CORE

60
46

60
64

60
62

Core 2,
RQD=83%

Core 3,
RQD=63%

Core 4,
RQD=79%

Bedrock
corehole
reamed 6"
in diameter
to 70.7' for
well
installation.
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 0 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 8 - 10' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL/ML.

 10 - 12' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

CL/ML

CL/ML

CL/ML

CL

0-28' Blind
Drilled. See
log PZ-170
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-370

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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 12 - 14' Shelby Tube Sample.

 14 - 24' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 24 - 26' Shelby Tube Sample.

 26 - 28' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 28 - 28.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, yellowish brown
(10YR 5/4), trace angular limestone gravel, soft,
medium plasticity, moist.
 28.4 - 28.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed, very weak.
 28.9 - 38.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to moderately narrow apertures), medium to
thickly bedded, microcrystalline, moderately
decomposed, very strong.

23
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CL/ML

CL/ML
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BDX
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60
18.5

Core 1,
RQD=51%
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 28.9 - 38.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to moderately narrow apertures), medium to
thickly bedded, microcrystalline, moderately
decomposed, very strong. (continued)

 33.9' - 38.1' gray, greenish gray in fractures, trace
fossils, moderately to highly decomposed, slightly to
moderately disintegrated, clay in shoe with a hard,
reddish brown inclusion.

 36' - 37.9' vertical fracture.

 38.1 - 44' SHALE:SHALE:SHALE:SHALE: BDX (SH), bluish gray,
intensely fractured (extremely narrow to narrow
apertures), highly decomposed, weak.

 40.6' - 40.8 shaley limestone layer, light gray to
gray, microcrystalline, moderately decomposed,
very strong.
 41.1' - 43.2 gray, moderately to highly
decomposed.

 44 - 45.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (extremely
narrow to narrow apertures), thin to medium
bedded, microcrystalline, slightly decomposed, clay
cement in apertures, very strong.
 45' shale layer, bluish gray, moderately fractured
(extremely narrow to narrow apertures), highly
decomposed, weak.
 45.7 - 52.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), bluish gray,
moderately fractured (tight to narrow), highly
decomposed, weak.
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 52' clay cement.
 52.2 - 61.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light gray to gray, intensely fractured (very narrow to
narrow), thin to medium bedded, microcrystalline,
slightly decomposed, cemented clay in apertures,
very strong.
 52.7' - 53' clayey sand in aperture.
 53' - 53.1 shale bed, bluish gray, fossiliferous,
moderately fractured (very narrow to narrow), highly
decomposed, weak.
 53.1' white to bluish gray, gray in the fractures
(extremely narrow to moderately narrow apertures),
thinly to medium bedded, slightly to moderately
disintegrated.
 55.7' moderately disintegrated.

 58.1' highly decomposed.

 61.7 - 65.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS).

 65.3 - 66' Overdrilled for Well Installation.

 66' End of Boring.

BDX
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BDX
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CORE

24
36
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27

36
53

Core 10,
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Core 13,
RQD=89%

Bedrock
corehole
reamed 6"
in diameter
to 66' for
well
installation.
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 0 - 2' No Recovery. Gravel Pad.

 2 - 10.9' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 10.9 - 13.4' SILT:SILT:SILT:SILT: ML.

CL/ML

ML

0-13.4'
Blind
Drilled. See
log PZ-173
for soil
description
detail.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-373

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ
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Borehole DiameterCommon Well Name
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 10.9 - 13.4' SILT:SILT:SILT:SILT: ML. (continued)

 13.4 - 14.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
extremely fractured, thickly bedded.

 14.7 - 15.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, trace
limestone, highly decomposed.

 15.5 - 16.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, intensely fractured.

 16.6 - 17.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.
 17.3 - 18.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded.

 18.8 - 20.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.

 20.2 - 20.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, tight diagonal fracture.
 20.8 - 21.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.
 21.5 - 24.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, extremely narrow to narrow
apertures.

 24.9 - 29.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.
 25.1' - 25.4' limestone, fossiliferous.
 25.4' gray, fossiliferous, thickly bedded, hard.

 29.1 - 48.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded.

 30' - 35.1' moderately fractured, extremely narrow
apertures.
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 29.1 - 48.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded. (continued)

 35.1' - 40' slightly fractured, narrow apertures.

 40' - 45.1' moderately fractured, extremely narrow
to narrow apertures.

 41.3' - 41.6' vuggy.

 45.1' - 48.3' moderately fractured.

 48.3 - 57' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thin limestone
beds.

 49.9' moderately decomposed.

BDX
(LS)

BDX
(SH)

6
CORE

7
CORE
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CORE
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CORE
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60
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60
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Bedrock
corehole
reamed 6"
in diameter
to 33.3' for
well
installation.
Core 6,
RQD=96%

Core 7,
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Core 8,
RQD=63%

Core 9,
RQD=57%
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 48.3 - 57' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thin limestone
beds. (continued)

 54.7' - 55' fossiliferous.

 57 - 58.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), intensely
fractured, decomposed green infilling.

 58.3 - 60' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, greenish gray to
reddish brown.
 58.7' reddish brown.

 60 - 65.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), intensely fractured,
thickly bedded, decomposed.

 62.8' gray.

 65.2 - 66.5' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured, thinly bedded.

 66.5 - 68.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray.

 68.8 - 70.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured, decomposed (greenish gray).

 70.7 - 80.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, thickly
bedded.

BDX
(SH)

BDX
(LS)

CL
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(LS/SH)

BDX
(SH)
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 70.7 - 80.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray, thickly
bedded. (continued)

 76.1' dark to light gray, intensely fractured, highly
decomposed.

 77.5' dark gray, moderately fractured.

 78.7' highly fractured, decomposed.

 80.1 - 83.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.

 83.3 - 85.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.

 85.4 - 88.4' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
thickly bedded, fossiliferous.

 88.4 - 88.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.
 88.8 - 94' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded.
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BDX
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14
CORE
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 88.8 - 94' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thickly
bedded. (continued)

 94 - 95.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 95.1' End of Boring.

BDX
(LS)

BDX
(LS/SH)

MW-373Boring Number
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 0 - 2' TOPSOIL:TOPSOIL:TOPSOIL:TOPSOIL:  ML.

 2 - 4' No Recovery.

 4 - 23.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

0-23.6'
Blind
Drilled. See
log PZ-174
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-374

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/9/2015
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11/6/2015

Lat

Long

°

°

398.41 Feet (NAVD88)
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BaldwinRandolph

MW-374

I hereby certify that the information on this form is true and correct to the best of my knowledge.
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(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling
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Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204
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 4 - 23.6' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 23.6 - 24.1' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown, 3" of
shale at bottom of sample.
 24.1 - 27.5' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, moderately fractured (very narrow
to moderately narrow apertures).

 27.5 - 37.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
decomposed, thickly bedded.

 29.7' moderately fractured.

50/5"

CL

CL/ML

BDX
(LS)

BDX
(LS/SH)

1
SS
1

CORE

2
CORE

3
CORE

24
0.4
18
16
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44

38
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Core 1,
RQD=89%

Core 2,
RQD=61%

Core 3,
RQD=67%
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 27.5 - 37.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
decomposed, thickly bedded. (continued)

 35.4' - 36.2' fossiliferous.

 36.2' increase in shale content.

 37.2 - 40.3' SHALE:SHALE:SHALE:SHALE: to LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (SH),
gray, limestone content decreasing with depth,
thickly bedded, moderately fractured.

 39.6' dark gray, no limestone.

 40.3 - 42.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 41.9' very narrow diagonal fracture.
 42.3' End of Boring.

BDX
(LS/SH)

BDX
(SH)

BDX
(LS)

4
CORE

5
CORE

6
CORE

30
27

59
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25
25

Core 4,
RQD=56%

Core 5,
RQD=100%

Core 6,
RQD=100%

Bedrock
corehole
reamed 6"
in diameter
to 42' for
well
installation.
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 0 - 0.9' SILT:SILT:SILT:SILT: ML.

 0.9 - 5.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 5.4 - 13.5' SILT:SILT:SILT:SILT: ML.

 13.5 - 22.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

ML

CL

0- 44.8'
Blind
Drilled. See
log PZ-175
for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-375

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/6/2015
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Surface Elevation
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554,434.97 N,   2,380,838.70 E

BaldwinRandolph
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I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed
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FirmSignature
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24.6504 FeetFeet

Natural Resource Technology Tel:  (414) 837-3607
Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 Feet (NAVD88) 8.3 inches
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 13.5 - 22.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 22.3 - 26' SILT:SILT:SILT:SILT: ML.

 26 - 28' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SILT:SILT:SILT:SILT: CL.

 28 - 28.4' SANDY SILT:SANDY SILT:SANDY SILT:SANDY SILT:  s(ML).
 28.4 - 31.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 31.3 - 31.5' WELL-GRADED SAND WITHWELL-GRADED SAND WITHWELL-GRADED SAND WITHWELL-GRADED SAND WITH
GRAVEL:GRAVEL:GRAVEL:GRAVEL:  (SW)g.
 31.5 - 43.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

CL

ML

CL

s(ML)

CL

(SW)g

CL

MW-375Boring Number
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 31.5 - 43.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 43.8 - 44.8' SANDY LEAN CLAY WITHSANDY LEAN CLAY WITHSANDY LEAN CLAY WITHSANDY LEAN CLAY WITH
GRAVEL:GRAVEL:GRAVEL:GRAVEL:  s(CL)g.

 44.8 - 45.3' WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:WELL-GRADED GRAVEL:  GW, gray,
mostly limestone cobbles.
 45.3 - 49.3' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 4/6).

 49.3 - 50.1' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark gray (10YR
4/1).
 50.1 - 51.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), highly
decomposed.

 51.3 - 62.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
gray, thickly bedded, fossiliferous, moderately
fractured.

 59.9' very narrow to narrow apertures.

 62.8 - 84.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (extremely narrow
to moderately narrow apertures).

 64.9' very narrow apertures.

50 for 5"

CL

s(CL)g

GW

CL/ML

CL

BDX
(SH)

BDX
(LS/SH)

BDX
(LS)

1
CORE

1
SS
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CORE
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CORE
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Core 1,
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Broken
limestone in
split spoon
at 45'.

Core 2,
RQD=33%

Core 3,
RQD=85%

Core 4,
RQD=95%

Core 5,
RQD=94%

Core 6,
RQD=100%
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 62.8 - 84.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (extremely narrow
to moderately narrow apertures). (continued)

 69.5' slightly to moderately fractured (very narrow
to moderately narrow apertures).

 74.9' extremely narrow apertures.

 80.2' unfractured, cherty.

 84.7' End of Boring.

BDX
(LS)

7
CORE

8
CORE

9
CORE

60
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56

Core 7,
RQD=95%
Bedrock
corehole
reamed 6"
in diameter
to 70' for
well
installation.

Core 8,
RQD=100%

Core 9,
RQD=100%
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 0 - 4' TOPSOIL:TOPSOIL:TOPSOIL:TOPSOIL:  ML.

 4 - 19.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

ML

CL

0-28.5'
Blind
Drilled. See
log PZ-177
for soil
description.

Boring Drilled By:  Name of crew chief (first, last) and Firm

MW-377

Template: ILLINOIS BORING LOG - Project: BALDWIN GINT.GPJ

State

11/2/2015

Facility ID

Surface Elevation
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418.75 Feet (NAVD88)
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Date Drilling Started
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554,198.46 N,   2,381,923.68 E

BaldwinRandolph

MW-377

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

(estimated: )   or   Boring Location

Jim Dittmaier
Bulldog Drilling

Date Drilling Completed
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FirmSignature
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N, R
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Fax:  (414) 837-3608234 W. Florida St., Fifth Floor, Milwaukee, WI 53204

Baldwin Energy Complex
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 4 - 19.3' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL. (continued)

 19.3 - 22' SILT:SILT:SILT:SILT: ML.

 22 - 28.5' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL.

 28.5 - 30.8' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow
(10YR 6/6), gray (10YR 5/4) mottling, hard (4.5 tsf).

 30.8 - 34.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
to highly decomposed.

 31.7' grayish brown mottling, thickly bedded.

3
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20
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30
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ML
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BDX
(SH)

1
SS

2
SS

1
CORE

24
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41
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Core 1,
RQD=92%

MW-377Boring Number
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 34.9 - 35.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
moderately decomposed, reddish gray mottling,
moderately fractured.
 35.3 - 46.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
to highly decomposed.

 39.7' - 40.4' gray and brown mottling, highly
decomposed, blocky structure.
 40.4' - 43.1' highly decomposed, moderately
fractured.

 46.4 - 51.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured (narrow apertures).

 49.5 - 49.9' vertical fracture.

 51.1 - 55.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, thickly
bedded.

 55.5 - 58.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured.

BDX
(LS)

BDX
(SH)

BDX
(LS/SH)

BDX
(SH)

BDX
(LS/SH)

2
CORE

3
CORE
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RQD=25%

Core 3,
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 55.5 - 58.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, moderately fractured. (continued)

 58.2' End of Boring.

BDX
(LS/SH)

Bedrock
corehole
reamed 6"
in diameter
to 58' for
well
installation.
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 0 - 2' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 2 - 4' Shelby Tube Sample.

 4 - 12' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

CL/ML

CL/ML

0-34' Blind
Drilled. See
log PZ-182
log for soil
description
details.

Boring Drilled By:  Name of crew chief (first, last) and Firm
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 12 - 14' Shelby Tube Sample.

 14 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 22 - 24' Shelby Tube Sample.

 24 - 27' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

 27 - 29.1' WELL-GRADED SAND:WELL-GRADED SAND:WELL-GRADED SAND:WELL-GRADED SAND:  SW.

 29.1 - 30' SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:SANDY LEAN CLAY WITH  GRAVEL:
s(CL)g.

 30 - 34' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML.

CL/ML

CL/ML

SW

s(CL)g

CL/ML
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 30 - 34' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML. (continued)

 34 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark gray (10YR
4/1), dark yellowish brown 10YR 4/6 mottling, highly
decomposed shale at bottom of spoon, hard (>4.5
tsf).

 36 - 38.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 38.3 - 40' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thinly
laminated, intensely fractured (extremely narrow
apertures).

 40 - 44.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 44.5 - 45.4' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), thinly
bedded.

 45.4 - 58.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed.

 50.1' - 51.2' reddish brown and dark gray mottling.

 51.2' - 52.1' limestone, intensely fractured.
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 45.4 - 58.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, highly
decomposed. (continued)
 52.1' gray.

 55.9' gray to dark gray, intensely fractured, few
medium limestone beds.

 58.4 - 62' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
moderately fractured.

 59.5' - 59.9' vertical fracture.

 60' shale (2" layer).
 60.4' - 61.4' shaley, intensely fractured.

 62 - 67.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, hard, slightly
fractured.

 67.1 - 70.6' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, slightly fractured,  (very narrow
apertures).

 70.6' End of Boring.
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BDX
(LS)

BDX
(SH)

BDX
(LS/SH)

5
CORE

6
CORE

7
CORE
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CORE
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CORE

41
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Core 5,
RQD=63%

Core 6,
RQD=50%

Core 7,
RQD=53%

Core 8,
RQD=70%

Core 9,
RQD=88%

Bedrock
corehole
reamed 6"
in diameter
to 69' for
well
installation.

MW-382Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 4 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 0 - 16' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  black (10YR 2/1) and
dark yellowish brown (10YR 4/4), mostly sand-sized
ash, 30-50% cinders, >15% silt-sized ash, very soft
(0 tsf).

 8' mostly black (10YR 2/1).

4
2
2
4

1
3
2
3

1
2
3
7

2
11
11
7

7
4
3
2

2
4
4
4

(FILL)

1
SS

2
SS

3
SS

4
SS

5
SS

6
SS

24

24

24
18

24
18

24
17

24
18
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 0 - 16' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  black (10YR 2/1) and
dark yellowish brown (10YR 4/4), mostly sand-sized
ash, 30-50% cinders, >15% silt-sized ash, very soft
(0 tsf). (continued)

 14' clay (2" thick layer).

 16 - 18' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray (5Y 5/1), stiff (1.75
tsf).

 18 - 40' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 6/1),
yellowish brown (10YR 5/6) mottling, stiff to very
stiff (1.0-3.0 tsf), low plasticity.

 24' gray (10YR 5/1), dark yellowish brown (10YR
4/6) mottling.

 26' dark gray (10YR 5/6) mottling.

 31' trace oxidation staining.
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 18 - 40' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 6/1),
yellowish brown (10YR 5/6) mottling, stiff to very
stiff (1.0-3.0 tsf), low plasticity. (continued)
 32' light brownish gray (10YR 6/2), yellowish brown
(10YR 5/6) mottling, very stiff (3.0 tsf).

 34' gray (10YR 5/1), dark yellowish brown (10YR
4/6) mottling, very stiff (2.0 tsf).

 36' very soft to stiff (0-1.75 tsf).

 38' strong brown (7.5YR 4/6), gray (10Y R5/1)
mottling, trace sand, very stiff (3.5 tsf).

 40 - 41' LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:LEAN CLAY WITH SAND:  (CL)s, gray
(10YR 5/1), dark yellowish brown (10YR 4/6)
mottling, moderately stiff (0.75 tsf).

 41 - 42' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  SM, yellowish brown
(10YR 5/6), mostly medium sand, trace coarse
sand, soft.

 42 - 44' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
>15% sand, moderately stiff (0.75 tsf), nonplastic.

 44 - 50' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, yellowish brown (10YR
5/6), trace black oxidation staining, very stiff to hard
(3.25-4.5+ tsf), plastic.

 48' brown (10YR 5/3), hard (4.25-4.5+), low
plasticity.

 50 - 53.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), light olive gray (5Y
6/2), hard, highly decomposed, dry.
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 50 - 53.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), light olive gray (5Y
6/2), hard, highly decomposed, dry. (continued)

 53.1 - 55.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 55.1 - 58.6' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), slightly
fractured.

 58.6 - 59.5' SHALE:SHALE:SHALE:SHALE: BDX (SH), thinly bedded with
limestone, moderately fractured.

 59.5 - 70.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, moderately
decomposed.
 60' intensely to moderately fractured.

 63' moderately fractured.

 70.1 - 73' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), unfractured.
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 70.1 - 73' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), unfractured.
(continued)

 73' End of Boring.
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Bedrock
corehole
reamed 6"
in diameter
to 73' for
well
installation.
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 0 - 2.5' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very soft to moderately
stiff (0-0.75 tsf).

 2.5 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, strong brown
(7.5YR 4/6), trace gravel, very soft to very stiff
(0-3.5 tsf).

 4 - 18' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  yellowish red (5YR 4/6)
to reddish black (10R 2.5/1), sand-sized ash and
cinders, very soft to stiff (0-1.5 tsf).
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 4 - 18' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  yellowish red (5YR 4/6)
to reddish black (10R 2.5/1), sand-sized ash and
cinders, very soft to stiff (0-1.5 tsf). (continued)

 14' wet.

 18 - 22' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (5Y 6/1),
organic odor, stiff to very stiff (1.25-3.75 tsf), wet.

 22 - 24' SILT:SILT:SILT:SILT: ML, very dark gray (10YR 3/1),
dark yellowish brown (10YR 3/6) mottling, hard
(4.25-4.5 tsf).

 24 - 42.4' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 5/8), oxidation staining,
very soft to hard (<0.25-4.5+ tsf).

 26' yellowish brown (10YR 5/4), trace yellowish
brown (10YR 5/8) and very dark gray (10YR 3/1)
mottling, 15-30% silt, 5-15% fine sand, trace fine
gravel, stiff to very stiff (1.25-2.5 tsf), low to medium
plasticity, moist.

 28' color grades to gray (10YR 5/1), 30-50% silt,
soft to stiff (0.5-1.25 tsf).

 30' yellowish brown (10YR 5/8) mottling (15-30%),
trace very dark gray (10YR 3/1) mottling, no gravel,
very soft to very stiff (<0.25-2.5 tsf), medium
plasticity.
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 24 - 42.4' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 5/8), oxidation staining,
very soft to hard (<0.25-4.5+ tsf). (continued)
 32' trace yellowish brown (10YR 5/8) and very dark
gray (10YR 3/1) mottling, 15-30% silt, stiff to very
stiff (1.75-3.5 tsf).

 34' yellowish brown (10YR 5/8) mottling (15-30%),
trace very dark gray (10YR 3/1) mottling, stiff to
very stiff (1.5-2.5), dry to moist.

 35.3' yellowish brown (10YR 5/8), trace gray (10YR
5/1) and very dark gray (10YR 3/1) mottling.
 36' gray (10YR 5/1) mottling (15-30%), silt content
increasing with depth, moderately stiff to stiff
(0.75-1.25 tsf), low plasticity, moist.

 38' grayish brown (10YR 5/2), trace gray (10YR
5/1), trace strong brown (7.5YR 4/6) mottling,
30-50% silt, soft to very stiff (0.5-3.75 tsf).
 38.7' - 40' very dark gray (10YR 3/1) mottling
(5-15%), 5-15% fine gravel.

 40' sand (5-15%), trace gravel, very stiff to hard
(3.5-4.5+ tsf).
 40.3' wet.
 40.8' very stiff to hard (3.5-4.5+ tsf), moist.

 41.8' fine sand seam (1/4" thick).
 42' - 42.4' fine gravel, 30-50% clay, trace sand,
wet.
 42.4 - 44.3' CLAYEY SILTCLAYEY SILTCLAYEY SILTCLAYEY SILT  ML/CL, gray (10YR
5/1) to grayish brown (10YR 5/2), 30-50% clay,
5-15% fine sand, trace subrounded gravel, very stiff
to hard (3.5-4.5+), nonplastic to low plasticity, moist.
 43.5' - 44.3' very dark grayish brown (10YR 3/2),
brownish yellow trace (10YR 6/6) mottling, trace
coal.
 44.3 - 56' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow trace
(10YR 6/6), trace light brownish gray (10YR 6/2)
mottling, 15-30% silt, 5-15% gravel, trace
gravel-sized oxidation-stained nodules, very stiff
(2.5-3.0 tsf), low to medium plasticity, moist to dry.
 46' decreasing silt content, trace gravel, clay
becoming laminated with depth, very stiff (2.25-3.0
tsf).

 48' silt (5-15%), trace shale gravel, very stiff (3.0
tsf), medium plasticity, dry.

 49.2' gravel (2" diameter).

 50' very dark grayish brown (10YR 3/2) to dark
grayish brown (10YR 4/2), trace silt, very stiff (3.5
tsf), medium to high plasticity, highly weathered
shale (residual soil).
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 44.3 - 56' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brownish yellow trace
(10YR 6/6), trace light brownish gray (10YR 6/2)
mottling, 15-30% silt, 5-15% gravel, trace
gravel-sized oxidation-stained nodules, very stiff
(2.5-3.0 tsf), low to medium plasticity, moist to dry.
(continued)
 52' - 54' clay is fractured, light brownish gray (10YR
6/2) to light yellowish brown (10YR 6/4) in fractures.
 54' trace very dark brown (10YR 2/2) laminations,
hard (>4.5 tsf).

 56 - 58.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), very dark gray
(10YR 3/1), highly weathered, fissile, totally healed
fractures, very weak, highly decomposed [light
brownish gray (10YR 6/2) in fractures], very
intensely fractured (closed to narrow apertures).
 57' light yellowish brown (10YR 6/4) to very dark
gray (10YR 3/1) layers, thinly bedded, highly
decomposed to residual soil.
 58.2 - 60.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light
greenish gray (GLEY 1 7/10Y), microcrystalline,
trace fossils, moderately strong to strong, medium
bedded, slightly to moderately decomposed,
moderately fractured.

 60.8 - 64' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
weak, thin to medium bedded, moderately
decomposed, slightly to moderately disintegrated.

 64 - 82.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, thinly bedded, highly to
moderately decomposed, slightly to moderately
disintegrated, intensely fractured (very narrow to
moderately narrow apertures).

 67.9' - 68.8' shale clasts within decomposed shale
matrix.

 68.8' - 69.2' light yellowish brown (10YR 6/4), trace
dark yellowish brown (10YR 3/6) layers.
 69.2' - 74' intensely fractured (extremely narrow to
narrow aperture).
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 64 - 82.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, thinly bedded, highly to
moderately decomposed, slightly to moderately
disintegrated, intensely fractured (very narrow to
moderately narrow apertures). (continued)

 74' - 79' intensely to very intensely fractured.

 79' - 82.6' intensely fractured.

 82.6 - 83.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light greenish gray (GLEY 1 7/10Y), fossiliferous,
intensely fractured (extremely narrow to narrow
apertures), slightly decomposed.

 83.9 - 85.6' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures).

 85.6 - 88.7' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
light greenish gray (GLEY 1 7/10Y), shaley,
fossiliferous, intensely fractured (extremely narrow
to narrow apertures), slightly decomposed.
 86.4' - 87' SHALE layer, greenish gray (GLEY 1
5/10Y), very weak, medium bedded.

 88.7 - 94.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures).
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 88.7 - 94.1' SHALE:SHALE:SHALE:SHALE: BDX (SH), greenish gray
(GLEY 1 5/10Y), very weak, medium bedded, highly
to moderately decomposed, slightly to moderately
disintegrated, intensely fractured (extremely narrow
to narrow apertures). (continued)
 92.5' - 93.2' light greenish gray (GLEY 1 7/10Y),
shaley, fossiliferous, intensely fractured, slightly
decomposed.
 94.1' End of Boring.

BDX
(SH)
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 0.3 - 19.7' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, brown (10YR
5/3) to yellowish brown (10YR 5/4) inside, 10-30%
silt, cohesive, stiff to hard (1.0-4.5 tsf), medium
plasticity, moist. (continued)
 13' mostly brown (10YR 4/3), dark gray (10YR 4/1)
mottling.
 14' some dark gray (10YR 4/1) mottling, trace
yellowish brown (10YR 5/6) oxidation staining, trace
very dark grayish brown (10YR 3/2) mottling, moist.

 16' moist.

 16.5' dark gray (10YR 4/1) with dark yellowish
brown (10YR 4/6) mottling, cohesive, medium to
high plasticity.

 18' dark gray (10YR 4/1), dark yellowish brown
(10YR 4/6) mottling, softer than above, moist to
wet.

 19.7 - 31.9' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2) to very dark brown (10YR 2/2),
silt-sized ash, trace sand-sized ash, cohesive, very
soft (0 tsf), non-plastic, wet.
 20' very dark grayish brown (10YR 3/2), trace sand
seams, wet.

 22' trace fine-grained sand seams.

 25.7' medium-grained sand seam (2" thick).

 31.9 - 38' SILT:SILT:SILT:SILT: to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  ML, olive gray
(5Y 5/2), cohesive, very soft to soft (0.25-0.5 tsf),
low to medium plasticity, moist to wet.
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 31.9 - 38' SILT:SILT:SILT:SILT: to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  ML, olive gray
(5Y 5/2), cohesive, very soft to soft (0.25-0.5 tsf),
low to medium plasticity, moist to wet. (continued)

 38 - 59' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, olive gray (5Y 5/2), dark
yellowish brown (10YR 4/6) mottling, moist to dry.

 42' medium plasticity, moist.

 48' gray (10YR 6/1), dark yellowish brown
(10YR4/6), stiff (1.5 tsf), plastic.

 51' trace sand, very stiff (2.5 tsf).

 54' increase in sand content, stiff (1.75 tsf).

 56' trace root structures, oxidation staining.
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 38 - 59' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, olive gray (5Y 5/2), dark
yellowish brown (10YR 4/6) mottling, moist to dry.
(continued)

 59 - 60' POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:POORLY-GRADED SAND WITH CLAY:
SP-SC, fine-grained, trace coarse-grained sand,
and trace gravel, very stiff (2.25 tsf).
 60 - 61' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to POORLY-GRADEDPOORLY-GRADEDPOORLY-GRADEDPOORLY-GRADED
SAND:SAND:SAND:SAND: CL/ML, yellowish brown (10YR 5/6), gray
(10YR 5/1) mottling.
 61 - 62' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  to SHALE:SHALE:SHALE:SHALE: CL, very dark
gray (10YR 3/1), weathered, hard (>4.5 tsf), dry.

 62 - 63.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  to SHALE:SHALE:SHALE:SHALE: CL/ML, grayish
brown (10YR 5/2), dark yellowish brown (10YR 4/6)
mottling, weathered.

 63.8 - 65' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered.

 65 - 65.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH).

 65.9 - 76.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray,
decomposed, intensely to moderately fractured.

 71.2' - 72.5 vertical fracture (tight aperture).

 76.3 - 76.9' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS).

 76.9 - 78.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.
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 76.9 - 78.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured. (continued)

 78.9 - 81.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), cherty,
slightly fractured.

 81.1 - 82.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 82.2 - 82.9' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), moderately
fractured.
 82.9 - 83.5' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.
 83.5 - 87.4' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray.

 87.4 - 93' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, intensely to moderately fractured.

 93' End of Boring.
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 2.6 - 24.5' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark yellowish
brown (10YR 4/4), trace gray (10YR 5/1) mottling,
20-40% silt, cohesive, very stiff (2.0-4.0 tsf), high
plasticity, moist. (continued)
 13.2' dark gray (10YR 4/1), trace sand, stiff to hard
(1.5-4.5+ tsf), high plasticity, dry.

 14' dark gray (10YR 4/1), dark yellowish brown
(10YR 4/6), high plasticity, dry to moist.

 16' dark yellowish brown (10YR 4/6), decrease to
30% dark gray (10YR 4/1), soft to very stiff (1.0-4.0
tsf), dry, increasing moisture content with depth.

 18' brownish yellow (10YR 6/8) mottling, silt
content increases with depth to 30-50%, trace fine
gravel, very soft to very stiff (0.0 to 3.0 tsf), moist to
wet.

 20' yellowish brown (10YR 5/6), 30% dark gray
(10YR 4/1) mottling, 20-40% silt, trace sand, trace
fine gravel, soft to stiff (0.5-1.5 tsf), moist.

 22' trace yellowish red (5YR 4/6), 5-15% sand, stiff
(1.5 tsf).

 24.5 - 26' FILL, FILL, FILL, FILL, SILT:SILT:SILT:SILT: ML, very dark grayish
brown (10YR 3/2), low to medium plasticity, wet.

 26 - 28.2' FILL, FILL, FILL, FILL, LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, dark yellowish
brown (10YR 4/6), 30-50% silt, cohesive,
moderately stiff (0.75 tsf), medium to low plasticity,
wet.

 28.2 - 44.3' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2), mostly silt-sized ash, 15-30%
sand-sized ash, sand-sized ash seams,
noncohesive, nonplastic.

 30' wet.
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 28.2 - 44.3' FILL, FILL, FILL, FILL, ASH (Coal):ASH (Coal):ASH (Coal):ASH (Coal):  very dark grayish
brown (10YR 3/2), mostly silt-sized ash, 15-30%
sand-sized ash, sand-sized ash seams,
noncohesive, nonplastic. (continued)

 34' trace dark gray (10YR 4/1) mottling of silt-sized
ash, trace black (10YR 2/1) mottling of sand-sized
ash, trace dark yellowish brown (10YR 4/6) mottling
of clay-sized ash, very soft (0 tsf), wet.

 38' mostly fine to medium sand-sized ash, 15-30%
silt-sized ash, wet.
 38.5' very dark grayish brown (10YR 3/2), black
(10YR 2/1) mottling, mostly silt-sized ash,
sand-sized ash seams, cohesive, nonplastic, wet.

 40' dark gray (10YR 4/1) and black (10YR 2/1)
mottling, wet.

 44.3 - 46' SILT:SILT:SILT:SILT: ML, grades from very dark gray
(10YR 3/1) to dark gray (10YR 4/1) with depth,
15-30% clay, cohesive, low plasticity, moist to wet.

 46 - 60' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 4/5), 20-40% silt,
cohesive, stiff (1.75 tsf), medium plasticity, moist.

 48' dry to moist.

 50' oxidation-stained nodules (15-30%), trace
sand.
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 46 - 60' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1)
with yellowish brown (10YR 4/5), 20-40% silt,
cohesive, stiff (1.75 tsf), medium plasticity, moist.
(continued)
 52' trace oxidation staining, very stiff (>4.5 tsf).

 56' laminated weathered shale, dry.

 60 - 60.3' GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:GRAVELLY FAT CLAY:  g(CH), black.
 60.3 - 63.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, gray (10YR 5/1),
dark yellowish brown (10YR 4/6) mottling, hard
(>4.5 tsf).

 63' gravel (>15%).

 63.5 - 64.8' SHALE:SHALE:SHALE:SHALE: BDX (SH), weathered.

 64.8 - 65.2' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.
 65.2 - 71' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly to
moderately fractured, highly decomposed, some
material washed-out.

 71 - 76' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), vertical fracture,
intensely fractured.
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 71 - 76' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), vertical fracture,
intensely fractured. (continued)
 72.3' vertical fracture.

 76 - 77.2' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured.

 77.2 - 81.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 78.2' - 78.9 vertical fracture.

 79.6' - 79.8' vertical fracture.

 80.3' - 80.5' vertical fracture.

 81.3 - 82.2' SHALE:SHALE:SHALE:SHALE: to LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (SH),
slightly fractured.

 82.2 - 86.3' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, slightly to
moderately fractured.

 86.3 - 89' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
slightly fractured.

 89' End of Boring.
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 0 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR
5/3), trace roots, stiff to very stiff (2.5-4 tsf), low
plasticity, dry.

 3' trace fine sand.

 4 - 10.8' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 4/4), stiff to hard (1.5-4.5 tsf), medium
plasticity, moist.

 6' dark yellowish brown (10YR 3/4), trace oxidation
staining.

 10.8 - 12' CLAYEY SILTCLAYEY SILTCLAYEY SILTCLAYEY SILT  ML/CL, dark yellowish
brown (10YR 4/4), nonplastic.
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 12 - 24' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 3/4), stiff to very stiff (1.5-2.75 tsf).
 12.5' - 12.6' black staining.

 13' increased silt content, moist.

 14' dark yellowish brown (10YR 4/6).

 15' trace oxidation staining, medium plasticity,
moist.

 18' low plasticity.

 19' medium plasticity.

 20' dark yellowish brown (10YR 4/4), grayish brown
(10YR 5/2) mottling.

 24 - 27.4' LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  CL, gray (10YR 5/1), stiff
to very stiff (1.5-2.5 tsf), high plasticity.

 26' trace black oxidation staining.

 27.4 - 28.5' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  to LEAN CLAY:LEAN CLAY:LEAN CLAY:LEAN CLAY:  SM,
mostly fine sand, wet.

 28.5 - 32.5' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, very soft to very hard
(0-4.5+ tsf).

 30' dark yellowish brown (10YR 3/4),
oxidation-stained nodules (1" layer).

 31' brown (10YR 4/3).

WOH
3
4
4

1
2
4
5

2
3
5
6

1
3
4
5

1
2
3
3

1
4
5
7

1
4
5
6

1
3
6
4

1
2
2
3

WOH
1
4
7

CL/ML

CL

SM

CL/ML

7
SS

8
SS

9
SS

10
SS

11
SS

12
SS

13
SS

14
SS

15
SS

16
SS

24
24

24
24

24
26

24
25

24
23

24
24

24
26

24
24

24
24

24
20

MW-387Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

W
el

l

D
ia

g
ra

m

B
lo

w
 C

o
u
n
ts

4

Sample

L
en

g
th

 A
tt

. 
&

R
ec

o
v
er

ed
 (

in
)

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

p
h
ic

L
o
g

M
o
is

tu
re

C
o
n
te

n
t

L
iq

u
id

L
im

it

P
la

st
ic

it
y

In
d
ex

P
 2

0
0

R
Q

D
/

C
o
m

m
en

ts

Soil Properties

D
ep

th
 I

n
 F

ee
t

N
u
m

b
er

an
d
 T

y
p
e

Page 2 of

C
o
m

p
re

ss
iv

e
S

tr
en

g
th

 (
ts

f)



 32.5 - 34' POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:POORLY-GRADED SAND:  SP,
yellowish brown (10YR 5/4), mostly medium sand,
sand grain size decreasing with depth, silt and clay
content increasing with depth.

 34 - 34.5' SILTY SAND:SILTY SAND:SILTY SAND:SILTY SAND:  SM, yellowish brown
(10YR 5/4), mostly fine sand.
 34.5 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 4/3),
very stiff to hard (2.5-4.5 tsf), low plasticity.

 36 - 40.6' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), light gray,
cherty, intensely fractured (fractures partly healed
with shale).

 40.6 - 43.9' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
intensely fractured.

 43.9 - 45.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
intensely fractured.

 45.3 - 48.8' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
moderately fractured (fractures partly healed with
shale).

 48.8 - 53.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.
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 48.8 - 53.9' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured. (continued)

 53.9 - 55' SHALE:SHALE:SHALE:SHALE: BDX (SH), dark gray,
moderately fractured, slightly decomposed.

 55 - 56.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 56.3 - 60.1' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured to unfractured.

 60.1 - 61.3' Overdrilled for Well Installation.

 61.3' End of Boring.
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 0 - 4' FILL, FILL, FILL, FILL, SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, dark yellowish
brown (10YR 3/4), 30-50% silt, organic material at
surface, very soft to very stiff (0.0-4.0 tsf), moist.

 4 - 18' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
30-50% silt, very soft to very stiff (0.0-4.0 tsf),
moist.

 6' yellowish brown (7.5YR 5/6), 30-50% fine sand.

 8' yellowish brown (10YR 5/4).

 10' brown (10YR 4/3), yellow (10YR 7/8) mottling.
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 4 - 18' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (10YR 5/3),
30-50% silt, very soft to very stiff (0.0-4.0 tsf),
moist. (continued)

 13.3' brown (10YR 5/3), trace sand.

 14' grayish brown (10YR 5/2), increasing coarse
sand content.

 16' brownish yellow (10YR 6/8) mottling, very dark
brown (10YR 2/2) stringers.

 17 - 18' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
yellowish brown (10YR 5/8).

 18 - 20' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, 30-50% silt,  very
soft to very stiff (0.0-4.0 tsf), slow dilatancy, wet.

 20 - 23.5' SILT WITH SAND:SILT WITH SAND:SILT WITH SAND:SILT WITH SAND:  (ML)s, yellowish
brown (10YR 5/6), fine sand, rapid dilatancy, very
soft (0.0 tsf), wet.

 22' yellowish brown (10YR 5/4), with clay.

 23.5 - 26.5' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
grayish brown (10YR 5/2), fine sand, very stiff
(2.5-3.0 tsf), wet.
 24' gray (10YR 5/1), no fine sand.

 26.5 - 27' SHALE:SHALE:SHALE:SHALE: BDX (SH), gray, decomposed.

 27 - 30' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
thickly bedded, slightly fractured (narrow to
moderately narrow apertures).

 30 - 45' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
highly decomposed, intensely fractured.
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 30 - 45' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
highly decomposed, intensely fractured. (continued)

 34.9' moderately fractured.

 37' - 43.5' fossiliferous.

 40.1' slightly fractured.

 40.9' fossiliferous.

 45 - 45.2' Overdrilled for Well Installation.
 45.2' End of Boring.
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 0 - 16' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (7.5YR 4/4),
stiff to very hard (1-4.5+ tsf), low plasticity.

 4.5' moist.

 7' trace root structures.

 8' black (10YR 2/1) oxidation mottling.

 10' decreasing mottling, increasing silt content.
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 0 - 16' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, brown (7.5YR 4/4),
stiff to very hard (1-4.5+ tsf), low plasticity.
(continued)
 12' dark yellowish brown (10YR 4/4), wet.

 14' brown (10YR 5/3), dark yellowish brown
(10YR4/6) mottling.

 16 - 23' FAT CLAY:FAT CLAY:FAT CLAY:FAT CLAY:  CH, grayish brown (10YR
5/2), yellowish brown (10YR 5/6) mottling, trace
sand, stiff to very stiff (1.75-3.0 tsf), medium
plasticity.

 18' black (10YR 2/1) oxidation nodules.

 23 - 28.3' SILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SANDSILTY CLAY WITH SAND  (CL/ML)S,
yellowish brown (10YR 5/4), grayish brown (10YR
5/2) mottling, trace fine gravel, stiff to hard (1.5-4.5
tsf), medium plasticity.

 27' low plasticity.

 28.3 - 28.8' POORLY-GRADED SAND WITHPOORLY-GRADED SAND WITHPOORLY-GRADED SAND WITHPOORLY-GRADED SAND WITH
CLAY:CLAY:CLAY:CLAY: SP-SC, yellowish brown (10YR 5/6).
 28.8 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, oxidation nodules, and fine
gravel, very stiff to hard (2.5-4.5 tsf), wet.
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 28.8 - 36' SILTY CLAYSILTY CLAYSILTY CLAYSILTY CLAY  CL/ML, yellowish brown
(10YR 5/4), trace sand, oxidation nodules, and fine
gravel, very stiff to hard (2.5-4.5 tsf), wet.
(continued)

 34' increasing gravel content.

 36 - 37.3' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
moderately fractured.

 37.3 - 37.7' SHALE:SHALE:SHALE:SHALE: BDX (SH), decomposed,
moderately fractured.
 37.7 - 39.3' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), shale at
fractures, moderately fractured.

 39.3 - 46.8' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous, decomposed, moderately fractured.

 40.4' - 41' intensely fractured.

 45.2' slightly fractured.

 46.8 - 50.5' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 50.5 - 52.1' SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:SHALEY LIMESTONE:  BDX (LS/SH),
fossiliferous.
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 52.1 - 55.7' LIMESTONE:LIMESTONE:LIMESTONE:LIMESTONE:  BDX (LS), fossiliferous,
slightly fractured.

 55.7' End of Boring.

BDX
(LS)

Bedrock
corehole
reamed 6"
in diameter
to 55' for
well
installation.
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APPENDIX D 
 

GROUNDWATER QUALITY DATA  



Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005
Upgradient Wells (Unlithified Materials) 
MW104D (N) 11/16/2010 15 1226 7 785 0.07 <0.007 15.7 245 0.469 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.02 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104D 3/23/2011 16.7 1176 7 406 801 0.07 <0.007 143 58 63 <1 17 241 0.422 <0.005 0.0311 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.04 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104D 6/7/2011 16.8 1213 6.9 404 776 <0.05 <0.007 134 58 58 <1 19 250 0.379 <0.005 0.033 <0.005 0.019 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.013 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 9/13/2011 16 1164 6.7 418 768 0.07 <0.007 134 49 58 2.2 18 225 0.37 <0.005 0.042 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.024 <0.005 0.42 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 12/8/2011 13.7 1127 6.8 410 739 0.06 <0.007 137 52 51 1.5 18 222 0.4 <0.005 0.038 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.025 <0.005 0.28 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 3/8/2012 11.3 1094 7.6 416 724 0.55 <0.008 145 58 56 1.3 24 214 0.31 <0.005 0.035 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 0.21 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104DR 9/16/2013 15.5 1130 6.9 676 4.82 0.93
MW104DR 11/20/2013 13.6 1250 6.8 630 16 194 0.02 0.07 0.29
MW104DR 2/18/2014 12.2 991 6.8 652 18 175 <0.02 <0.02 0.04
MW104DR 6/11/2014 14.3 1060 7 676 18 186 <0.02 0.028 0.123
MW104DR 3/25/2015 14.4 775 7.1 630 <0.05 0.955 21 179 <0.02 0.54 <0.02 0.177 0.092
MW104DR 6/24/2015 14.8 1030 7 718 <0.05 0.673 23 187 <0.02 0.77 <0.02 0.206 0.13
MW104DR 9/25/2015 15.4 1090 7.1 634 <0.05 0.847 24 178 <0.02 0.74 <0.02 0.224 0.15
MW104DR 11/10/2015 15.2 997 6.8 644 <0.05 0.924 25 195 <0.02 0.33 <0.02 0.234 0.172
MW104S (N) 11/16/2010 11.8 1550 6.6 943 <0.05 <0.007 33.7 148 0.629 0.032 0.15 <0.005 0.16 <0.002 <0.005 <0.005 <0.005 18 <0.005 6.8 <0.002 <0.005 <0.005 0.009 <0.005 <0.01 <0.002
MW104S 3/23/2011 15.9 1142 6.5 446 742 <0.05 <0.007 106 42 104 <1 56 169 0.401 0.0082 0.0899 <0.005 0.146 <0.002 <0.005 <0.005 <0.005 1.85 <0.005 3.0 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104S 6/7/2011 21.8 1290 6.5 550 824 0.07 <0.008 121 46 105 1.8 58.7 114 0.561 0.012 0.24 <0.005 0.22 <0.002 <0.005 <0.005 <0.005 14 <0.005 4.0 <0.002 <0.005 <0.005 0.009 <0.005 <0.01 <0.002
MW104SR 9/13/2011 19.9 1286 6.4 654 909 0.37 <0.007 157 65 92 <1 32 164 0.54 0.0058 0.059 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.08 <0.005 1.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 12/8/2011 12.3 1405 6.9 616 965 0.14 <0.007 167 70 84 <1 31 237 0.523 <0.005 0.076 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.19 <0.005 1.1 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 3/8/2012 10.1 1521 6.9 700 886 0.09 <0.008 168 77 85 <1 34 140 0.549 <0.005 0.097 <0.004 0.06 <0.002 <0.005 <0.005 <0.005 0.61 <0.005 1.9 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW104SR 9/16/2013 17 1310 6.7 724 3.18 4.97
MW104SR 11/20/2013 15.1 1320 6.7 770 19 134 0.04 1.44 2.2
MW104SR 2/18/2014 12.8 809 6.7 792 18 138 0.05 <0.02 0.59
MW104SR 6/11/2014 14.9 1260 6.5 792 16 68 0.147 0.806 1.7
MW104SR 3/25/2015 10.9 1000 6.8 770 <0.05 0.058 14 100 0.086 0.48 0.207 2.66 2.1
MW104SR 6/24/2015 15.4 1390 6.6 880 <0.05 <0.05 23 47 0.178 7.12 3.74 3.46 3.1
MW104SR 9/25/2015 18.7 1330 6.7 744 <0.05 <0.05 19 23 0.237 3.62 3.35 2.54 2.52
MW104SR 11/10/2015 17 1150 6.3 732 0.06 0.321 19 57 0.149 0.98 1.19 2.78 3.09
TPZ158 9/17/2013 16.4 720 7.1 394 6.93 0.12
TPZ158 11/20/2013 14.9 984 7.3 976 81 39 <0.02 1.43 0.35
TPZ158 2/18/2014 10.2 584 6.7 380 65 44 <0.02 <0.02 <0.005
TPZ158 6/12/2014 14.8 645 6.1 408 62 37 0.03 0.085 <0.005
Downgradient Wells (Unlithified Materials)
MW150 (N) 11/15/2010 13.5 1467 7.3 1133 <0.05 <0.007 65.4 507 0.826 0.005 0.02 <0.005 0.31 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 3/23/2011 15.3 1681 7.3 378 1205 0.06 <0.008 132 95 131 <1 65 555 0.841 0.006 0.0161 <0.005 0.473 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 6/7/2011 16.7 1910 7.1 370 1396 0.06 <0.008 138 105 134 <1 57.7 696 0.791 <0.005 0.017 <0.005 0.4 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 9/13/2011 14.4 1620 7.2 376 1162 0.05 <0.007 135 82 123 1.0 66 513 0.86 <0.005 0.017 <0.004 0.36 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 12/7/2011 13.1 1744 7.1 390 1278 <0.05 <0.007 136 92 126 <1 77 585 0.865 0.0053 0.019 <0.004 0.47 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 0.01 <0.002
MW150 3/7/2012 16.1 1704 7.3 388 1334 <0.05 <0.007 128 108 134 <1 69 584 0.798 <0.005 0.015 <0.004 0.56 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW150 9/16/2013 14.8 1350 7.5 1090 20.1 0.32
MW150 11/20/2013 13.3 1530 7.1 1090 51 502 0.65 0.07 0.03
MW150 2/19/2014 12.7 1330 7 1200 51 521 0.8 <0.02 <0.005
MW150 6/11/2014 13 1680 7.3 1300 49 552 0.98 <0.02 0.006
MW150 3/25/2015 13.7 1290 7.4 1270 <0.05 0.134 47 550 1.19 14.5 <0.02 0.215 0.024
MW150 6/24/2015 13.5 1650 7.2 1340 <0.05 <0.05 50 565 1.25 0.81 0.035 0.016 0.003
MW150 9/25/2015 14 1710 7.2 1210 <0.05 <0.05 52 632 1.5 0.22 0.127 0.016 0.013
MW150 11/10/2015 13.5 1550 7 1180 <0.05 0.057 54 584 1.47 0.08 0.0388 0.007 0.005
MW151 (N)* 11/15/2010 15.3 1022 7.1 580 <0.05 <0.007 39.9 76.5 0.536 0.007 0.05 <0.005 0.25 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.14 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 3/23/2011 13.2 974 6.9 414 568 <0.05 <0.007 117 46 46 1.1 40 77 0.531 <0.005 0.0396 <0.005 0.226 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.064 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 6/7/2011 15 1001 6.9 410 539 <0.05 <0.007 97 45 45 1.0 38.7 82.3 0.483 <0.005 0.0396 <0.005 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.032 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 9/13/2011 22.8 1010 6.8 442 587 <0.05 <0.007 109 42 52 1.3 44 78 0.53 <0.005 0.041 <0.004 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.059 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 12/8/2011 9.2 953 7.8 430 576 <0.05 <0.007 114 45 48 1.0 40 77 0.54 0.006 0.049 <0.004 0.25 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 3/7/2012 13.2 941 8.1 446 569 0.09 <0.007 119 48 48 <1 38 75 0.479 <0.005 0.039 <0.004 0.22 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.010 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW151 9/16/2013 17.3 855 7.2 526 19.3 1.53
MW151 11/20/2013 14.2 970 7.1 542 36 78 0.24 <0.02 <0.005
MW151 2/19/2014 8.5 852 7.1 538 35 74 0.23 <0.02 <0.005
MW151 6/12/2014 13.8 983 6.3 562 35 63 0.217 <0.02 0.005
MW152 (N) 11/15/2010 15 2030 7 1759 0.17 <0.007 84.1 859 0.348 0.008 0.01 <0.005 12 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.05 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 3/23/2011 11.2 2128 7.4 360 1768 0.31 <0.007 249 104 131 1.4 75 914 0.268 0.0073 0.0109 <0.005 8.974 <0.002 <0.005 <0.005 <0.005 0.04 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 6/7/2011 15.5 2103 7.3 408 1634 0.24 <0.007 205 100 148 1.0 53.7 772 0.274 <0.005 0.01 <0.005 3.6 <0.002 <0.005 <0.005 <0.005 0.026 <0.005 0.013 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 9/13/2011 17.6 2052 7.2 420 1607 0.09 <0.007 212 97 146 1.1 69 1000 0.3 <0.005 0.01 <0.004 7.8 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.072 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 12/6/2011 10.8 2299 6.5 420 1983 <0.05 <0.007 289 126 131 <1 140 1030 0.281 0.008 0.014 <0.004 18 <0.002 <0.005 <0.005 <0.005 0.012 <0.005 0.018 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 3/7/2012 13.7 2092 6.7 420 1511 0.25 <0.007 190 91 130 <1 52 700 0.258 <0.005 0.0094 <0.004 3.7 <0.002 <0.005 <0.005 <0.005 0.02 <0.005 0.0093 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW152 9/16/2013 16.2 1920 7 1620 19.4 1.37
MW152 11/20/2013 13.7 1950 7.2 1720 55 857 9.92 0.07 0.005
MW152 2/19/2014 9.5 1880 6.4 1770 56 898 12.7 0.05 <0.005
MW152 6/12/2014 12.9 1890 6.5 1530 32 636 2.36 0.456 0.102
MW152 3/25/2015 10 1880 6.9 2150 <0.05 <0.05 71 1020 26.8 12.4 0.044 0.367 0.01
MW152 6/24/2015 14 2580 6.8 2150 <0.05 0.207 68 978 19.5 16.6 0.118 0.639 0.091
MW152 9/25/2015 16.3 2530 6.8 1920 <0.05 <0.05 63 949 17.7 2.65 0.033 0.105 0.019
MW152 11/10/2015 15.2 2110 6.7 1920 <0.05 <0.05 27 965 16.9 3.93 0.076 0.158 0.040
MW153 (N) 11/16/2010 14.8 730 7.1 462 13.2 <0.007 34.4 88.5 0.44 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 3/23/2011 21.2 736 7.4 192 430 14.91 <0.007 58 24 59 <1 30 93 0.383 <0.005 0.025 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0091 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 6/7/2011 20.2 732 7.5 200 449 12 <0.007 56 24 56 <1 31.5 82.5 0.388 <0.005 0.025 <0.005 0.014 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0053 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 9/14/2011 16.2 718 6.9 194 446 18 <0.007 55 23 65 <1 33 83 0.4 <0.005 0.025 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.011 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 12/8/2011 5.5 789 7 206 451 15 <0.007 61 26 61 <1 34 93 0.41 <0.005 0.028 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.015 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 3/8/2012 11.9 669 7.3 200 416 12.9 <0.007 57 24 57 <1 29 81 0.394 <0.005 0.024 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0077 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW153 9/17/2013 15.5 778 7.3 448 7.34 0.16
MW153 11/21/2013 14.1 730 6.6 384 28 98 <0.02 <0.02 0.03
MW153 2/19/2014 13.7 561 7.2 402 22 81 <0.02 <0.02 <0.005
MW153 6/11/2014 13.2 686 7 426 21 80 <0.02 <0.02 0.009
MW153 3/25/2015 12.9 491 7.3 354 <0.05 10.5 18 77 <0.02 0.64 <0.02 0.03 0.016
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Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005

MW153 6/24/2015 14.3 648 7.2 442 <0.05 10.6 21 73 <0.02 0.18 <0.02 0.015 0.009
MW153 9/25/2015 15.2 654 6.8 354 <0.05 10.5 22 75 <0.02 0.21 <0.02 0.014 0.0084
MW153 11/10/2015 15.5 620 7.1 360 <0.05 10.7 22 75 <0.02 0.3 <0.02 0.017 0.0087
MW154 (N) 3/23/2011 11.5 911 7.3 424 559 1.28 <0.007 110 40 53 1.2 12 94 0.623 0.0057 0.073 <0.005 0.026 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 0.0159 <0.002
MW154 6/7/2011 14.5 874 7.1 384 508 0.53 <0.007 106 38 28 <1 9.53 71.9 0.501 <0.005 0.076 <0.005 0.026 <0.002 <0.005 <0.005 <0.005 0.018 <0.005 0.18 <0.002 <0.005 <0.005 0.014 <0.005 <0.01 <0.002
MW154 9/12/2011
MW154 12/7/2011 13.8 665 6.7 324 346 0.25 <0.007 89 25 22 <1 4.1 29 0.525 <0.005 0.1 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.0062 <0.002 <0.005 <0.005 0.007 <0.005 <0.01 <0.002
MW154 3/6/2012 12.9 861 7.1 406 476 4.49 <0.007 114 40 20 <1 5.5 38 0.516 <0.005 0.08 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW154 9/17/2013 16 869 7.3 516 7.1 0.19
MW154 2/19/2014 11.3 713 7.4 454 8 48 0.02 <0.02 <0.005
MW154 6/12/2014 13.3 825 6.9 492 12 30 <0.02 <0.02 <0.005
MW154 3/25/2015 9.9 692 7.3 494 <0.05 0.957 7 39 <0.02 1.55 <0.02 0.019 <0.003
MW154 6/30/2015 15 751 6.9 468 <0.05 <0.05 6 29 0.021 0.34 0.078 0.05 0.032
MW154 9/25/2015 16.4 1040 6.9 550 <0.05 <0.05 9 49 <0.02 3.9 0.042 0.132 0.083
MW155 (N) 11/16/2010 13.8 600 7.1 470 4.46 <0.007 6.55 61.8 0.39 <0.005 0.03 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.038 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 3/23/2011 15.5 763 7.1 360 455 1.98 <0.007 88 45 24 <1 10 53 0.398 <0.005 0.025 <0.005 <0.02 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.28 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 6/7/2011 16.1 806 7.1 400 487 1.4 <0.007 86 46 25 <1 8.58 49.6 0.385 <0.005 0.024 <0.005 0.012 <0.002 <0.005 <0.005 <0.005 0.016 <0.005 0.062 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 9/12/2011 19.3 526 6.8 376 470 2.1 <0.007 86 42 28 <1 9.3 50 0.38 <0.005 0.022 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.013 <0.005 0.37 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 12/7/2011 8.3 528 6.9 366 450 2 <0.007 91 44 26 <1 11 51 0.417 <0.005 0.023 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.015 <0.005 0.18 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW155 3/6/2012 16.3 774 6.9 392 446 1.85 <0.008 93 49 28 <1 8.8 49 0.401 <0.005 0.019 <0.004 <0.05 <0.002 <0.005 <0.005 0.016 <0.01 <0.005 0.081 <0.002 <0.005 <0.005 0.014 <0.005 <0.01 <0.002
MW155 9/17/2013 14.1 773 7.4 470 48.3 24.4
MW155 2/19/2014 13.7 3890 7 1080 8 54 <0.02 0.48 0.35
MW155 6/12/2014 15 799 6.5 484 8 41 <0.02 <0.02 <0.005
MW155 3/25/2015 13.6 588 7.3 402 <0.05 1.61 7 50 <0.02 0.09 <0.02 0.073 <0.003
MW155 6/24/2015 13.5 796 7.2 498 <0.05 1.64 8 53 <0.02 0.23 <0.02 0.291 0.008
MW155 9/25/2015 14.9 849 7.2 438 <0.05 1.82 9 50 <0.02 0.21 <0.02 0.132 0.0112
MW155 11/10/2015 14.2 774 7 436 <0.05 2.13 9 51 <0.02 0.6 <0.02 0.273 <0.003
MW252 (N) 11/15/2010 13.8 1730 7.8 1318 <0.05 <0.007 52.8 528 0.233 0.008 0.04 <0.005 0.97 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 1.7 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 3/23/2011 15.3 1845 7 534 1335 0.06 <0.007 232 90 100 5.3 61 559 0.25 0.006 0.039 <0.005 1.47 <0.002 <0.005 <0.005 0.0072 <0.01 <0.005 0.93 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 6/7/2011 14 1833 7.8 524 1341 0.05 <0.008 210 84 99 2.1 61.4 578 0.224 <0.005 0.04 <0.005 0.31 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.61 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 9/13/2011 14.9 1806 7.5 526 1301 <0.05 <0.007 206 78 104 3 52 510 0.22 0.0061 0.029 <0.004 0.32 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.97 <0.002 <0.005 <0.005 0.007 <0.005 <0.01 <0.002
MW252 12/6/2011 9.8 1745 6.8 524 1224 <0.05 <0.007 221 83 99 1.9 50 490 0.232 0.007 0.04 <0.004 0.29 <0.002 <0.005 0.01 <0.005 <0.01 <0.005 1.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 3/7/2012 21.6 1910 7 528 1286 <0.05 <0.007 225 91 99 1.4 49 576 0.21 <0.005 0.022 <0.004 0.19 <0.002 <0.005 <0.005 <0.005 0.026 <0.005 0.44 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW252 9/16/2013 14.1 1650 7 1260 9.04 1.3
MW252 11/20/2013 13.8 1670 7.1 1250 41 463 0.23 0.07 0.11
MW252 2/19/2014 10.9 1320 8.1 1310 41 480 0.23 <0.02 0.01
MW252 6/12/2014 14.3 1790 6.4 1390 38 447 0.223 <0.02 0.057
MW252 3/25/2015 12.8 1350 7 1270 <0.05 <0.05 38 487 0.155 1.15 <0.02 0.324 0.053
MW252 6/24/2015 13.7 1680 6.7 1320 <0.05 <0.05 41 488 0.132 12.3 0.1 0.585 0.198
MW252 9/25/2015 14.5 1800 6.8 1250 <0.05 <0.05 38 459 0.14 2.09 <0.02 0.655 0.582
MW252 11/10/2015 13.7 1600 6.6 1250 <0.05 <0.05 38 493 0.134 15.5 0.0221 0.717 0.152
MW253 (N) 11/16/2010 13.4 765 6.9 1441 0.38 <0.007 27.4 806 0.408 0.008 0.02 <0.005 0.24 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 0.37 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 3/23/2011 25.9 1971 7.7 580 854 0.08 <0.008 54 1.0 168 78 26 262 0.119 0.0063 0.066 <0.005 0.124 <0.002 <0.005 <0.005 <0.005 <0.01 0.005 <0.005 <0.002 <0.005 0.006 <0.005 <0.005 <0.01 <0.002
MW253 6/7/2011 27.5 1564 11.3 187 698 0.06 <0.007 104 <5 108 18 22.2 411.4 0.369 <0.005 0.054 <0.005 0.064 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 9/14/2011 17.5 958 9.8 46 639 0.12 <0.007 61 15 95 9.1 23 424 0.29 <0.005 0.031 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.013 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 12/8/2011 2 908 7.4 105 744 <0.05 <0.007 76 48 94 4.9 27 483 0.349 0.0064 0.026 <0.004 0.11 <0.002 <0.005 <0.005 <0.005 0.014 <0.005 0.0071 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 3/8/2012 9.6 1142 11 115 634 <0.05 <0.007 110 2.8 86 6.4 22 406 0.246 <0.005 0.036 <0.004 0.076 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW253 9/17/2013 15.6 833 10.6 546 0.16 0.02
MW253 11/21/2013 13.9 735 8.6 602 18 405 0.09 <0.02 <0.005
MW253 2/19/2014 14.4 833 7.8 564 16 368 0.06 <0.02 <0.005
MW253 6/11/2014 14.1 1460 11.4 668 14 313 0.083 <0.02 <0.005
MW253 3/25/2015 14.1 1910 12.4 820 <0.05 0.109 12 247 0.093 <0.02 <0.02 0.003 <0.003
MW253 6/24/2015 14.8 3410 12.4 928 0.16 <0.05 10 142 0.05 0.09 <0.02 0.005 <0.003
MW253 9/25/2015 14.6 631 11.1 346 <0.05 <0.05 12 241 0.044 <0.02 <0.02 <0.003 <0.003
MW253 11/10/2015 14.8 589 10.1 300 <0.05 <0.05 12 216 0.033 <0.02 <0.02 <0.003 <0.003
MW156 (N) 11/15/2010
MW156 3/23/2011
MW156 6/6/2011
MW156 9/12/2011
MW156 12/8/2011
MW156 3/8/2012
MW156 9/16/2013 16.4 814 6.7 480 2.04 0.07
MW156 11/21/2013 15.2 684 6.6 466 60 93 <0.02 0.06 0.05
MW156 2/18/2014 13.3 662 6.8 470 55 88 0.03 <0.02 <0.005
MW156 6/11/2014 15 825 6.8 506 60 86 0.024 <0.02 <0.005
MW156 3/25/2015 11.8 611 7
MW156 6/24/2015 15.9 794 6.8
MW156 9/25/2015 18.3 848 7
MW156 11/10/2015 16.6 778 6.8
OW256 9/16/2013 15.1 862 7.1 520 4.6 0.44
OW256 11/21/2013 15.7 723 6.6 488 65 88 0.16 0.02 0.13
OW256 2/18/2014 10.7 723 6.8 508 57 90 0.15 <0.02 <0.005
OW256 6/11/2014 15.4 881 7.1 522 54 66 0.146 0.076 0.342
MW157S (N) 11/15/2010
MW157S 3/23/2011
MW157S 6/6/2011
MW157S 9/12/2011
MW157S 12/8/2011
MW157S 3/8/2012
MW157S 9/16/2013 16.4 3270 7.6 3170 12.7 0.26
MW157S 11/21/2013 15.1 2940 6.4 3160 121 1870 45.2 0.05 0.14
MW157S 2/18/2014 13 3150 6.6 3180 124 2050 45.3 <0.02 0.13
MW157S 6/11/2014 14.2 3560 6.3 3470 118 2000 44.6 0.03 0.13
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Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005

MW157S 3/25/2015 12.6 3870 6.5
MW157S 6/24/2015 15.1 3730 6.3
MW157S 9/25/2015 18.4 3030 6.3
MW157S 11/10/2015 17.3 3370 6.2
OW257 9/16/2013 15.7 1430 7 960 0.24 0.99
OW257 11/21/2013 14.6 1180 7.1 958 21 312 3.28 0.02 0.68
OW257 2/18/2014 13.1 1120 7.1 900 18 310 2.88 <0.02 0.01
OW257 6/11/2014 15.8 1370 6.6 916 15 250 2.25 0.027 0.309
MW161 9/16/2013 15.1 746 6.9 446 11.8 1.84
MW161 11/21/2013 13.2 625 7.1 756 6 44 <0.02 0.09 1.28
MW161 2/18/2014 14.2 603 7 430 5 44 <0.02 <0.02 0.83
MW161 6/11/2014 14.5 796 6.8 450 5 31 <0.02 0.047 0.272
MW262 9/16/2013 14.8 448 7 318 69.4 2.42
MW262 11/21/2013 15.4 369 7.1 228 <5 40 <0.02 0.12 0.01
MW262 2/19/2014 14.7 301 7.5 188 <5 24 <0.02 0.02 0.02
MW262 6/11/2014 15.5 469 6.9 310 <5 44 <0.02 0.031 <0.005
TPZ159 9/17/2013 17.9 849 6.6 588 1.77 0.47
TPZ159 11/21/2013 14.5 642 6.5 448 35 96 0.11 0.06 0.68
TPZ159 2/18/2014 15.1 593 6.5 480 35 98 0.12 <0.02 0.51
TPZ159 6/12/2014 18.6 674 5.6 460 34 92 0.087 0.069 0.387
TPZ160 9/17/2013 17.7 880 7.2 490 8.62 0.36
TPZ160 11/21/2013 15.6 659 7.3 454 42 60 0.24 0.05 0.12
TPZ160 2/18/2014 13.4 682 7 510 44 63 0.21 0.39 0.16
TPZ160 6/11/2014 15.2 806 6.8 494 42 46 0.205 <0.02 0.215
TPZ166 9/17/2013 16.5 612 7 396 0.09 0.23
TPZ166 11/20/2013 14.7 951 7.7 304 12 56 0.1 <0.02 0.02
TPZ166 2/18/2014 13.5 423 7.2 306 12 38 0.06 <0.02 0.28
TPZ166 6/12/2014 15.8 495 5.8 302 12 23 0.028 <0.02 0.431
Downgradient Wells (Bedrock)
MW350 (N) 11/15/2010 11.4 629 12.2 375 <0.05 <0.007 21.4 53.7 0.51 <0.005 0.23 <0.005 0.6 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW350 3/23/2011 18.7 1268 11.7 307 885 <0.05 <0.007 108 <5 182 84 27 30 0.46 0.0079 0.46 <0.005 0.417 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.009 <0.005 <0.005 <0.01 <0.002
MW350 6/7/2011 16.4 5144 12.2 561 1257 <0.05 <0.008 218 <5 207 89 25.8 42.5 0.365 <0.005 0.87 <0.005 0.26 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.007 <0.005 <0.005 <0.01 <0.002
MW350 9/13/2011 18.4 4508 12.1 505 1196 <0.05 <0.007 202 <5 200 70 34 46 0.33 0.0064 0.76 <0.004 0.21 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.005 <0.005 0.0075 <0.01 <0.002
MW350 12/7/2011 7 5529 12.6 778 1423 <0.05 <0.007 323 <5 166 57 31 41 0.289 0.011 1.2 <0.004 0.13 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.006 <0.005 0.0069 <0.01 <0.002
MW350 3/7/2012 14 7057 12.9 808 1709 <0.05 <0.007 533 <5 149 43 32 62 0.174 0.005 1.6 <0.004 0.056 <0.002 <0.005 <0.005 <0.005 0.011 <0.005 <0.005 <0.002 <0.005 0.01 <0.005 0.0075 <0.01 <0.002
MW350 9/16/2013 14.6 5190 12.3 1640 0.14 <0.005
MW350 11/20/2013 13.5 4140 11.8 1370 34 11 0.03 <0.02 <0.005
MW350 2/19/2014 13.3 4170 8.1 1420 33 <10 0.03 <0.02 <0.005
MW350 6/11/2014 14.3 6120 12.4 1580 38 <50 0.021 <0.02 <0.005
MW350 3/25/2015 14.4 6580 12.8 1430 0.35 <0.1 46 15 0.032 0.08 <0.02 <0.003 <0.003
MW350 6/24/2015 14.4 5990 12.5 1430 0.33 0.103 48 11 0.034 0.1 <0.02 <0.003 <0.003
MW350 9/25/2015 13.8 4200 12.6 1140 0.34 <0.05 43 27 0.103 0.04 <0.02 <0.003 <0.003
MW350 11/10/2015 13.5 2790 12.2 690 <0.05 <0.05 40 38 0.191 0.03 <0.02 <0.003 <0.003
MW352 (N) 11/15/2010 13.2 1102 10.6 779 <0.05 <0.007 521 12.6 0.692 0.005 0.18 <0.005 0.9 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 3/23/2011 16.8 1877 11.6 102 783 <0.05 <0.007 93 <5 182 19 535 14 0.696 0.0066 0.27 <0.005 0.869 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 0.007 <0.005 <0.005 <0.01 <0.002
MW352 6/7/2011 23.8 1922 11.2 70 862 <0.05 <0.007 79 <5 180 15 514.4 15.2 0.698 <0.005 0.29 <0.005 0.84 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 9/13/2011 28.1 1704 11 39 735 0.06 <0.007 60 2.1 185 12 603 16 0.7 0.0082 0.19 <0.004 0.76 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 12/8/2011 5.8 1426 10.7 20 706 <0.05 <0.007 70 6.2 190 9.6 642 14 0.652 0.0091 0.19 <0.004 0.76 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 3/7/2012 20.1 1381 10.2 16 891 <0.05 <0.007 45 22 200 6.3 611 11 0.756 <0.005 0.11 <0.004 0.86 <0.002 <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW352 9/16/2013 14.6 1740 9.4 1130 0.17 0.007
MW352 11/20/2013 13.3 1740 7.3 996 583 11 1.47 <0.02 <0.005
MW352 2/19/2014 11.5 1530 6.5 768 390 18 0.82 <0.02 <0.005
MW352 6/12/2014 14.3 1920 8.9 1090 569 <20 1.53 <0.02 <0.005
MW352 3/25/2015 13.3 1350 9 874 <0.05 0.606 415 12 1.05 0.02 <0.02 0.004 <0.003
MW352 6/24/2015 14.6 1870 8.6 1100 <0.05 <0.05 508 <10 1.23 0.09 <0.02 0.004 <0.003
MW352 9/25/2015 15.3 2070 8 1210 <0.05 <0.05 597 <10 1.88 0.03 <0.02 0.007 0.007
MW352 11/10/2015 13.8 1850 7.6 1100 <0.05 <0.05 567 <10 1.79 0.03 <0.02 0.007 0.005
MW355 (N) 11/16/2010 13.6 934 7 532 0.95 <0.007 14 56 0.403 <0.005 0.1 <0.005 0.02 <0.002 <0.005 <0.005 <0.005 1.6 <0.005 0.87 <0.002 0.007 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 3/23/2011 15.5 848 7.1 432 486 0.56 <0.007 96 45 32 <1 14 36 0.405 0.0061 0.10 <0.005 0.021 <0.002 <0.005 <0.005 <0.005 0.60 <0.005 0.45 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 6/7/2011 17 841 7.2 404 491 0.21 <0.007 85 43 30 <1 13.4 45.9 0.397 <0.005 0.12 <0.005 0.03 <0.002 <0.005 <0.005 <0.005 0.41 <0.005 0.2 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 9/12/2011 17 824 6.7 396 490 1.6 <0.007 87 41 34 <1 12 53 0.41 0.0074 0.11 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.55 <0.005 0.34 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 12/7/2011 8.2 812 6.8 412 486 0.82 <0.007 105 46 33 <1 14 48 0.412 <0.005 0.14 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.59 <0.005 0.43 <0.002 <0.005 <0.005 0.006 <0.005 <0.01 <0.002
MW355 3/6/2012 16.3 879 6.8 396 447 2.04 <0.008 88 46 29 <1 12 50 0.42 <0.005 0.098 <0.004 <0.05 <0.002 <0.005 <0.005 <0.005 0.26 <0.005 0.13 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002
MW355 9/17/2013 14.1 811 7.4 468 3.82 0.58
MW355 11/21/2013 13.1 682 7.2 450 11 61 0.03 0.62 0.06
MW355 2/19/2014 13.5 691 7 458 11 65 0.02 0.03 0.05
MW355 6/12/2014 14.8 797 6.8 532 10 51 0.024 0.071 0.024
MW355 3/25/2015 14.2 600 7.5 418 <0.05 0.63 9 61 0.024 0.3 0.072 0.031 0.015
MW355 6/24/2015 14.2 781 7.2 526 <0.05 1.13 9 58 0.024 0.51 0.022 0.042 0.01
MW355 9/25/2015 14.2 826 7.1 422 <0.05 0.28 10 56 0.025 0.3 0.056 0.073 0.062
MW355 11/10/2015 13.7 772 7 438 <0.05 1.06 10 57 <0.02 0.18 0.033 0.031 0.043
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Appendix D Ͳ Groundwater Quality Data
Supplemental Hydrogeologic Site Characterization Report and Groundwater Monitoring Plan 
Baldwin Fly Ash Pond System 
Baldwin Energy Center

Well Sample Date
Temperatur
e (deg. C)

Specific 
Cond (Field) 
(micromhos/
cm)

pH (field) 
(SU)

Alkalinity, 
total (mg/L)

Total 
Dissolved 
Solids 
(mg/L)

Nitrite 
nitrogen, 
total (mg/L)

Nitrate 
nitrogen, 
diss (mg/L)

Nitrate 
nitrogen, 
total (mg/L)

Cyanide, 
total (mg/L)

Calcium, 
dissolved 
(mg/L)

Magnesium, 
dissolved 
(mg/L)

Sodium, 
dissolved 
(mg/L)

Potassium, 
dissolved 
(mg/L)

Chloride, 
dissolved 
(mg/L)

Sulfate, 
dissolved 
(mg/L)

Fluoride, 
dissolved 
(mg/L)

Arsenic, 
dissolved 
(mg/L)

Barium, 
dissolved 
(mg/L)

Beryllium, 
dissolved 
(mg/L)

Boron, 
dissolved 
(mg/L)

Cadmium, 
dissolved 
(mg/L)

Chromium, 
dissolved 
(mg/L)

Cobalt, 
dissolved 
(mg/L)

Copper, 
dissolved 
(mg/L)

Iron, total 
(mg/L)

Iron, 
dissolved 
(mg/L)

Lead, 
dissolved 
(mg/L)

Manganese, 
total (mg/L)

Manganese, 
dissolved 
(mg/L)

Thallium, 
dissolved 
(mg/L)

Nickel, 
dissolved 
(mg/L)

Silver, 
dissolved 
(mg/L)

Zinc, 
dissolved 
(mg/L)

Antimony, 
dissolved 
(mg/L)

Selenium, 
dissolved 
(mg/L)

Mercury, 
dissolved 
(mg/L)

Class II Standard ns ns 6.5Ͳ9.0 ns 1200 ns 100 100 0.6 ns ns ns ns 200 400 4.0 0.2 2.0 0.5 2.0 0.05 1.0 1.0 0.65 5.0 5.0 0.1 10 10 0.02 2.0 0.05 10 0.024 0.05 0.01

Max (Unlithified) 27.5 3890 12.4 700 3470 0.16 18 10.7 <0.008 289 126 168 77.54 140 2050 0.865 0.032 0.24 <0.005 45.3 <0.002 <0.005 0.01 0.016 69.4 18 0.005 24.4 6.8 <0.002 <0.005 0.006 0.014 <0.005 0.016 <0.002
Min (Unlithified) 2 301 5.6 46 188 <0.05 <0.05 <0.05 <0.007 54.17 1.0 20 <1 4.1 23 0.119 <0.005 0.0094 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 <0.02 <0.01 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Bedrock) 28.1 7057 12.9 808 1709 0.35 2.04 1.13 <0.008 533 46 207 89 642 65 0.756 0.011 1.6 <0.005 1.88 <0.002 <0.005 <0.005 <0.005 3.82 1.6 <0.005 0.58 0.87 <0.002 0.007 0.01 0.006 0.0075 <0.01 <0.002
Min (Bedrock) 5.8 600 6.5 16 375 0.33 0.06 0.103 <0.007 45 2.1 29 <1 9 <10 0.174 <0.005 0.098 <0.004 <0.02 <0.002 <0.005 <0.005 <0.005 0.02 0.011 <0.005 <0.003 <0.003 <0.002 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002

Max (Leachate) 17.7 6240 11.9 5120 109 2820 94.7 90.6 0.06 1.58 <0.005
Min (Leachate) 13.3 1070 7.6 1130 12 495 36.3 0.57 <0.02 0.01 <0.005
Leachate Wells  in Old East, East and West Fly Ash Ponds (Screened in Fill/CCRs to be Abandoned)
TPZ163 9/17/2013 15.6 1650 9.7 1410 7.86 0.13
TPZ163 11/20/2013 13.3 1350 8.8 1130 19 626 37.2 <0.02 <0.005
TPZ163 2/18/2014 13.4 1070 7.6 1160 15 610 37.8 <0.02 <0.005
TPZ163 6/12/2014 14.9 1340 9.5 1150 12 495 36.3 <0.02 <0.005
TPZ167 9/17/2013 17.7 3830 9.9 3250 0.57 0.01
TPZ167 11/20/2013 16 2920 8.2 3010 100 1850 53 <0.02 <0.005
TPZ167 2/18/2014 14.3 3540 7.7 3040 100 1840 54.5 <0.02 <0.005
TPZ167 6/11/2014 17.2 4240 10 3590 101 1650 60 <0.02 <0.005
TPZ168 9/17/2013 16.4 5330 10.8 3910 90.6 1.58
TPZ168 11/20/2013 14.4 5140 9.2 3680 109 2760 87.2 <0.02 <0.005
TPZ168 2/18/2014 15.3 6020 8.1 5120 103 2820 78.8 0.06 <0.005
TPZ168 6/11/2014 16.2 6240 11.9 4610 101 2240 94.7 0.055 <0.005

[Cr By: JAZ 1/28/16, Chd By:GFF 1/29/16]

Notes:
(N) = NPDES permit monitoring well; * = added to NPDES well network
Red = Exceedance of Class II Groundwater Standard in wells screened in Unlithified Materials
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APPENDIX E 
STATISTICAL PROCEDURE FOR CALCULATION OF BACKGROUND 
Baldwin Fly Ash Pond System Closure 
Groundwater Monitoring Plan 
Baldwin Energy Complex, Baldwin, Illinois 
 

Introduction 
The purpose of the statistical calculations documented in this appendix is to determine the maximum 
background concentrations likely to occur upgradient of the Baldwin Old East and East Fly Ash ponds in 
the upper water bearing zone, which typically corresponds to the unlithified glacial materials. High predicted 
background concentrations relative to the Illinois Class II groundwater quality standards may suggest that 
downgradient concentrations for those parameters in the upper water bearing zone are due to a 
background source.  

The statistical analysis procedures used here are consistent with procedures described in the document:  
2009 Unified Guidance.  “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities—Unified 
Guidance,” March 2009, EPA 530/R-09-2007 (USEPA, 2009).  

Compliance Data Operations - Limit Calculations 
The range of potential background concentrations was statistically determined using parametric and non-
parametric tolerance intervals. Tolerance intervals were chosen rather than prediction intervals because a 
tolerance interval makes no assumption about the future number of samples, while a prediction interval 
assumes a finite, and known, future number of samples. 

The flow diagram (Figure E-1) outlines the logic flow for calculation of limits. Background values were 
calculated using parametric tolerance intervals for normally distributed data, and non-parametric tolerance 
intervals for data with no underlying distribution or with non-detect frequencies greater than 50 percent. 
Parametric tolerance intervals were calculated at a 95 percent coverage rate and a Type I individual 
comparison error level of 0.01 (i.e., false positive rate).  Parameters with 100 percent non-detects were 
handled with the upper tolerance limit being set to the last Reporting Limit (RL).  

Statistical Data Evaluation and Results 

The input dataset (Appendix E-1) for background calculations were evaluated for the quarterly data from 
monitoring wells MW-104S/SR and MW-104D/DR, collected from November 2010 through December 
2015, for the inorganic parameters listed in 35 IAC 620.410(a) and excluding vanadium, radium-226, 
radium-228, and perchlorate.  All water quality data were stored, prepared, and statistically analyzed using 
MANAGESTM Version 3.4.49 software (EPRI, March 2014).   

A statistical summary of the background water quality data from MW-104S/SR and MW-104D/DR is 
provided in Appendix E-2, and includes the mean, median, minimum, maximum, standard deviation, Sen 
Slope trend, normality determination, and percent non-detects for the background dataset.  The statistical 
analysis procedure inputs and results are provided in Appendix E-3. 

Calculated background values for the tested inorganic constituents and pH are listed in the following Table E-1 
along with the percent non-detects, normal or lognormal distribution, test method, and confidence level.  



Figure E-1.  Statistical Analysis Flowchart 

 



Table E-1. Tolerance Limits for Background Monitoring Wells MW-104S/SR and  
MW-104D/DR 
 

Parameter 

Count of 
Backround 
Results 

Percent 
of Non 
Detects   

Normal/ 
Lognormal  Test 

Confidence 
Level 

Upper 
Limit 

Lower 
Limit    

Ag, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
As, diss, mg/L  12  66.67 No/No  STlow2  N/A  0.032
Ba, diss, mg/L  12  0.00 No/Yes  Stpar  99.00  0.621
Be, diss, mg/L  12  100.00 Yes/No  STmdl  N/A  0.004
B, diss, mg/L  26  46.20 No/No  Stnon  73.65  0.237
Cd, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Cl, diss, mg/L  28  0.00 No/No  STnon  76.22  58.7
CN, total, mg/L  12  100.00 No/No  STmdl  N/A  0.008
Co, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Cu, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Cr, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
F, diss, mg/L  12  0.00 Yes/Yes  STpar  99.00  0.793
Hg, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Fe, diss, mg/L  26  34.62 No/No  STnon  73.65  18.0
Fe, tot, mg/L  10  0.00 Yes/Yes  STpar  99.00  11.0
Mn, diss, mg/L  26  0.00 No/Yes  STpar  99.00  48.8
Mn, tot, mg/L  10  0.00 Yes/Yes  STpar  99.00  8.2
Ni, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
NO3, diss, mg/L  12  25.00 No/Yes  STpar  99.00  2.25
Pb, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
pH (field), std  28  0.00 Yes/Yes  Stpar  99.00  7.55 6.06
Sb, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.005
Se, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.010
SO4, diss, mg/L  28  0.00 Yes/Yes  STpar  99.00  328
TDS, mg/L  28  0.00 Yes/Yes  STpar  99.00  999
Tl, diss, mg/L  12  100.00 No/No  STmdl  N/A  0.002
Zn, diss, mg/L  12  83.33   No/N9o  STlow2  45.96  0.009      

* Key to Tests 
STmdl = Comparison method if all background results are non-detect = Last MDL 
STpar = Parametric Tolerance Interval on background  
STlow1 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%) 
STnon = Non-Parametric Tolerance Interval on background 



January 23, 2016
8:09:34 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

pH (field), SUCadmium, dissolved, 
mg/L

Boron, dissolved, 
mg/L

Beryllium, dissolved, 
mg/L

Barium, dissolved, 
mg/L

Arsenic, dissolved, 
mg/L

<0.005 0.030 <0.005 <0.020 <0.002 6.980
<0.005 0.031 <0.005 0.021 <0.002 7.010
<0.005 0.033 <0.005 0.019 <0.002 6.880
<0.005 0.042 <0.004 <0.050 <0.002 6.710
<0.005 0.038 <0.004 <0.050 <0.002 6.790
<0.005 0.035 <0.004 <0.050 <0.002 7.650

6.900
0.020 6.820

<0.020 6.750
<0.020 6.990
<0.020 7.110
<0.020 6.990
<0.020 7.090
<0.020 6.800

0.032 0.150 <0.005 0.160 <0.002 6.580
0.008 0.090 <0.005 0.146 <0.002 6.550
0.012 0.240 <0.005 0.220 <0.002 6.500
0.006 0.059 <0.004 <0.050 <0.002 6.440

<0.005 0.076 <0.004 <0.050 <0.002 6.900
<0.005 0.097 <0.004 0.060 <0.002 6.880

6.720
0.040 6.710
0.050 6.730
0.147 6.500
0.086 6.790
0.178 6.650
0.237 6.740
0.149 6.320

Well Id Date Sampled Lab Id

MANAGES

"QQFOEJY�&��



January 23, 2016
8:09:35 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Fluoride, dissolved, 
mg/L

Cyanide, total, mg/LCopper, dissolved, 
mg/L

Cobalt, dissolved, 
mg/L

Chromium, 
dissolved, mg/L

Chloride, dissolved, 
mg/L

15.700 <0.005 <0.0050 <0.005 <0.007 0.469
16.749 <0.005 <0.0050 <0.005 <0.007 0.422
18.500 <0.005 <0.0050 <0.005 <0.007 0.379
18.000 <0.005 <0.0050 <0.005 <0.007 0.370
18.000 <0.005 <0.0050 <0.005 <0.007 0.400
24.000 <0.005 <0.0050 <0.005 <0.008 0.310
20.000
16.000
18.000
18.000
21.000
23.000
24.000
25.000
33.700 <0.005 <0.0050 <0.005 <0.007 0.629
56.480 <0.005 <0.0050 <0.005 <0.007 0.401
58.700 <0.005 <0.0050 <0.005 <0.008 0.561
32.000 <0.005 <0.0050 <0.005 <0.007 0.540
31.000 <0.005 <0.0050 <0.005 <0.007 0.523
34.000 <0.005 <0.0050 <0.005 <0.008 0.549
19.000
19.000
18.000
16.000
14.000
23.000
19.000
19.000

Well Id Date Sampled Lab Id
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January 23, 2016
8:09:35 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Mercury, dissolved, 
mg/L

Manganese, total, 
mg/L

Manganese, 
dissolved, mg/L

Lead, dissolved, 
mg/L

Iron, total, mg/LIron, dissolved, mg/L

<0.010 <0.005 0.020 <0.0020
<0.010 <0.005 0.040 <0.0020
<0.010 <0.005 0.013 <0.0020

0.024 <0.005 0.420 <0.0020
0.025 <0.005 0.280 <0.0020
0.011 <0.005 0.210 <0.0020

4.820 0.930
0.070 0.290

<0.020 0.040
0.028 0.123

<0.020 0.542 0.092 0.177
<0.020 0.767 0.130 0.206
<0.020 0.744 0.150 0.224
<0.020 0.333 0.172 0.234
18.000 <0.005 6.800 <0.0020

1.852 <0.005 3.014 <0.0020
14.000 <0.005 4.000 <0.0020

0.080 <0.005 1.200 <0.0020
0.190 <0.005 1.100 <0.0020
0.610 <0.005 1.900 <0.0020

3.180 4.970
1.440 2.200

<0.020 0.590
0.806 1.690
0.207 0.476 2.100 2.660
3.740 7.120 3.100 3.460
3.350 3.620 2.520 2.540
1.190 0.979 3.090 2.780

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:09:36 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

11/10/2015

MW104SR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
11/10/2015

MW104DR

09/25/2015
06/24/2015
03/25/2015
06/11/2014
02/18/2014
11/20/2013
09/16/2013
03/08/2012
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Sulfate, dissolved, 
mg/L

Silver, dissolved, 
mg/L

Selenium, dissolved, 
mg/L

Residue, total 
filtrable, mg/L

Nitrate nitrogen, 
diss, deg. C

Nickel, dissolved, 
mg/L

<0.005 0.07 785 <0.010 <0.005 245.000
<0.005 0.07 801 <0.010 <0.005 241.400
<0.005 <0.05 776 <0.010 <0.005 250.300
<0.005 0.07 768 <0.010 <0.005 225.000
<0.005 0.06 739 <0.010 <0.005 222.000
<0.005 0.55 724 <0.010 <0.005 214.000

676 198.000
630 194.000
652 175.000
676 186.000
630 179.000
718 187.000
634 178.000
644 195.000

<0.005 <0.05 943 <0.010 <0.005 148.000
<0.005 <0.05 742 <0.010 <0.005 168.800
<0.005 0.07 824 <0.010 <0.005 114.400
<0.005 0.37 909 <0.010 <0.005 164.000
<0.005 0.14 965 <0.010 <0.005 237.000
<0.005 0.09 886 <0.010 <0.005 140.000

724 43.000
770 134.000
792 138.000
792 68.000
770 100.000
880 47.000
744 23.000
732 57.000

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:15:05 AM

Date Range: 11/01/2010 to 12/31/2015

Baldwin Ash Ponds - Upgradient Monitoring Wells: Upper Water-Bearing Zone (Unlitified Materials)

03/08/2012

MW104SR
12/08/2011
09/13/2011
06/07/2011

MW104S
03/23/2011
11/16/2010
03/08/2012

MW104DR
12/08/2011
09/13/2011
06/07/2011

MW104D
03/23/2011
11/16/2010

Zinc, dissolved, mg/LThallium, dissolved, 
mg/L

<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005
<0.002 0.009
<0.002 <0.005
<0.002 0.009
<0.002 <0.005
<0.002 <0.005
<0.002 <0.005

Well Id Date Sampled Lab Id

MANAGES



January 23, 2016
8:27:24 AM

Option for LT Pts: x 0.5
Pooled Locations: MW104D,MW104DR,MW104S,MW104SR
Date Range: 11/01/2010 to 12/31/2015

User Supplied Information

Baldwin Ash Ponds: Statistical Summary for Pooled Upgradient Monitoring Well Locations

UnitsParameter Std Dev Units/yrMean Median Maximum MinimumCount
Normal /

Log Normal
Sen Slope

Non-Detects
% of

Antimony, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Arsenic, dissolved mg/L 12 0.006 0.003 0.032 0.003 0.009 No / No0.000 66.67
Barium, dissolved mg/L 12 0.077 0.051 0.240 0.030 0.063 No / Yes0.023 0.00
Beryllium, dissolved mg/L 12 0.002 0.002 0.003 0.002 0.000 No / No0.000 100.00
Boron, dissolved mg/L 26 0.066 0.025 0.237 0.010 0.073 No / No0.010 46.15
Cadmium, dissolved mg/L 12 0.001 0.001 0.001 0.001 0.000 No / Yes0.000 100.00
Chloride, dissolved mg/L 28 23.887 19.000 58.700 14.000 10.977 No / No0.263 0.00
Chromium, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Cobalt, dissolved mg/L 12 0.0025 0.0025 0.0025 0.0025 0.0000 No / No0.0000 100.00
Copper, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Cyanide, total mg/L 12 0.004 0.004 0.004 0.004 0.000 No / No0.000 100.00
Fluoride, dissolved mg/L 12 0.463 0.446 0.629 0.310 0.097 Yes / Yes0.019 0.00
Iron, dissolved mg/L 26 1.758 0.049 18.000 0.005 4.349 No / No0.046 34.62
Iron, total mg/L 10 2.258 0.873 7.120 0.333 2.331 No / Yes0.401 0.00
Lead, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Manganese, dissolved mg/L 26 1.357 0.505 6.800 0.013 1.651 No / Yes0.476 0.00
Manganese, total mg/L 10 1.818 1.735 4.970 0.177 1.697 Yes / No1.139 0.00
Mercury, dissolved mg/L 12 0.0010 0.0010 0.0010 0.0010 0.0000 No / Yes0.0000 100.00
Nickel, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00
Nitrate nitrogen, diss deg. C 12 0.130 0.068 0.554 0.025 0.163 No / Yes0.076 25.00
pH (field) SU 28 6.803 6.790 7.650 6.320 0.258 Yes / Yes-0.049 0.00
Residue, total filtrable mg/L 28 761.643 756.000 965.000 630.000 92.687 Yes / Yes0.000 0.00
Selenium, dissolved mg/L 12 0.005 0.005 0.005 0.005 0.000 No / No0.000 100.00
Silver, dissolved mg/L 12 0.003 0.003 0.003 0.003 0.000 No / No0.000 100.00

1MANAGES
Shapiro-Wilk Normality test performed at 0.05 significance level.
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January 23, 2016
8:27:24 AM

Option for LT Pts: x 0.5
Pooled Locations: MW104D,MW104DR,MW104S,MW104SR
Date Range: 11/01/2010 to 12/31/2015

User Supplied Information

Baldwin Ash Ponds: Statistical Summary for Pooled Upgradient Monitoring Well Locations

UnitsParameter Std Dev Units/yrMean Median Maximum MinimumCount
Normal /

Log Normal
Sen Slope

Non-Detects
% of

Sulfate, dissolved mg/L 28 159.711 176.500 250.300 23.000 65.781 Yes / No-35.529 0.00
Thallium, dissolved mg/L 12 0.001 0.001 0.001 0.001 0.000 No / Yes0.000 100.00
Zinc, dissolved mg/L 12 0.004 0.003 0.009 0.003 0.003 No / No0.000 83.33

2MANAGES
Shapiro-Wilk Normality test performed at 0.05 significance level.



January 23, 2016

Baldwin Ash Pond System: Background Statistics- Upper Water Bearing Zone (Unlithified Materials)

Compliance Date Range: 11/01/2010 to 04/01/2015

0.01
0

Interwell

MW104D,MW104DR,MW104S,MW104SRBackground Locations:
Background Date Range: 11/01/2010 to 12/31/2015

7:52:29 AM

Comparison Method if all Background Results are Non-Detect: STmdl = Last MDL
Statistical Test for Parametric Background Data Distributions: STpar = Parametric Tolerance Interval on Background
Statistical Test for Cases with High Percentage of Non-Detect Background Data:
Statistical Test for Cases with High Percentage of Non-Detect Background Data:

STnon = Non-Parametric Tolerance Interval on background

STlow1 = Non-Parametric Prediction Interval on Background (ND Frequency > 50%)

Background Comparison:

Number of Verification Samples:
Default Type 1 Individual Comparison Error Level
(False Positive Rate) for tests other than Prediction Interval

Non-Detect Processing (Parametric Tests):

Compliance Locations: MW104SR

Non-Detect Processing (All Other):

<=15% using MDL * 0.5
>15% using MDL * 0.5

<=50% using MDL * 0.5
>50% using MDL * 0.5

Statistical Test for Non-Parametric Background Data Distributions:
STlow2 = Non-Parametric Tolerance Interval on background (ND Frequency > 50%)
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Antimony, 
dissolved, mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTlow212 66.67 No/No 0.006MW104SR Arsenic, dissolved, 
mg/L

0.03245.96

12/08/2011 No12 66.67 No/No <0.0050.03245.96
03/08/2012 No12 66.67 No/No <0.0050.03245.96

09/13/2011 NoSTpar12 0.00 No/Yes 0.059MW104SR Barium, dissolved, 
mg/L

0.62199.00

12/08/2011 No12 0.00 No/Yes 0.0760.62199.00
03/08/2012 No12 0.00 No/Yes 0.0970.62199.00

09/13/2011 NoSTmdl12 100.00 No/No <0.004MW104SR Beryllium, 
dissolved, mg/L

0.004N/A

12/08/2011 No12 100.00 No/No <0.0040.004N/A
03/08/2012 No12 100.00 No/No <0.0040.004N/A

09/13/2011 NoSTnon26 46.15 No/No <0.050MW104SR Boron, dissolved, 
mg/L

0.23773.65

12/08/2011 No26 46.15 No/No <0.0500.23773.65
03/08/2012 No26 46.15 No/No 0.0600.23773.65
11/20/2013 No26 46.15 No/No 0.0400.23773.65
02/18/2014 No26 46.15 No/No 0.0500.23773.65
06/11/2014 No26 46.15 No/No 0.1470.23773.65
03/25/2015 No26 46.15 No/No 0.0860.23773.65

3MANAGES



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.002MW104SR Cadmium, 
dissolved, mg/L

0.002N/A

12/08/2011 No12 100.00 No/No <0.0020.002N/A
03/08/2012 No12 100.00 No/No <0.0020.002N/A

09/13/2011 NoSTnon28 0.00 No/No 32.000MW104SR Chloride, 
dissolved, mg/L

58.70076.22

12/08/2011 No28 0.00 No/No 31.00058.70076.22
03/08/2012 No28 0.00 No/No 34.00058.70076.22
09/16/2013 No28 0.00 No/No 19.00058.70076.22
11/20/2013 No28 0.00 No/No 19.00058.70076.22
02/18/2014 No28 0.00 No/No 18.00058.70076.22
06/11/2014 No28 0.00 No/No 16.00058.70076.22
03/25/2015 No28 0.00 No/No 14.00058.70076.22

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Chromium, 
dissolved, mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.0050MW104SR Cobalt, dissolved, 
mg/L

0.0050N/A

12/08/2011 No12 100.00 No/No <0.00500.0050N/A
03/08/2012 No12 100.00 No/No <0.00500.0050N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Copper, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

4MANAGES



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

09/13/2011 NoSTmdl12 100.00 No/No <0.007MW104SR Cyanide, total, 
mg/L

0.008N/A

12/08/2011 No12 100.00 No/No <0.0070.008N/A
03/08/2012 No12 100.00 No/No <0.0080.008N/A

09/13/2011 NoSTpar12 0.00 Yes/Yes 0.540MW104SR Fluoride, 
dissolved, mg/L

0.79399.00

12/08/2011 No12 0.00 Yes/Yes 0.5230.79399.00
03/08/2012 No12 0.00 Yes/Yes 0.5490.79399.00

09/13/2011 NoSTnon26 34.62 No/No 0.080MW104SR Iron, dissolved, 
mg/L

18.00073.65

12/08/2011 No26 34.62 No/No 0.19018.00073.65
03/08/2012 No26 34.62 No/No 0.61018.00073.65
11/20/2013 No26 34.62 No/No 1.44018.00073.65
02/18/2014 No26 34.62 No/No <0.02018.00073.65
06/11/2014 No26 34.62 No/No 0.80618.00073.65
03/25/2015 No26 34.62 No/No 0.20718.00073.65

09/16/2013 NoSTpar10 0.00 Yes/Yes 3.180MW104SR Iron, total, mg/L 10.98699.00
03/25/2015 No10 0.00 Yes/Yes 0.47610.98699.00

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Lead, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar26 0.00 No/Yes 1.200MW104SR Manganese, 
dissolved, mg/L

48.76799.00

12/08/2011 No26 0.00 No/Yes 1.10048.76799.00

5MANAGES



Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

03/08/2012 NoSTpar26 0.00 No/Yes 1.900MW104SR Manganese, 
dissolved, mg/L

48.76799.00

11/20/2013 No26 0.00 No/Yes 2.20048.76799.00
02/18/2014 No26 0.00 No/Yes 0.59048.76799.00
06/11/2014 No26 0.00 No/Yes 1.69048.76799.00
03/25/2015 No26 0.00 No/Yes 2.10048.76799.00

09/16/2013 NoSTpar10 0.00 Yes/Yes 4.970MW104SR Manganese, total, 
mg/L

8.17399.00

03/25/2015 No10 0.00 Yes/Yes 2.6608.17399.00

09/13/2011 NoSTmdl12 100.00 No/No <0.0020MW104SR Mercury, 
dissolved, mg/L

0.0020N/A

12/08/2011 No12 100.00 No/No <0.00200.0020N/A
03/08/2012 No12 100.00 No/No <0.00200.0020N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Nickel, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar12 25.00 No/Yes 0.37MW104SR Nitrate nitrogen, 
diss, deg. C

2.2599.00

12/08/2011 No12 25.00 No/Yes 0.142.2599.00
03/08/2012 No12 25.00 No/Yes 0.092.2599.00

03/25/2015 NoSTpar8 25.00 Yes/Yes 0.058MW104SR Nitrate nitrogen, 
total, mg/L

2.26499.00

09/13/2011 NoSTpar28 0.00 Yes/Yes 6.440MW104SR pH (field), SU 7.54799.00 6.059
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

12/08/2011 NoSTpar28 0.00 Yes/Yes 6.900MW104SR pH (field), SU 7.54799.00 6.059
03/08/2012 No28 0.00 Yes/Yes 6.8807.54799.00 6.059
09/16/2013 No28 0.00 Yes/Yes 6.7207.54799.00 6.059
11/20/2013 No28 0.00 Yes/Yes 6.7107.54799.00 6.059
02/18/2014 No28 0.00 Yes/Yes 6.7307.54799.00 6.059
06/11/2014 No28 0.00 Yes/Yes 6.5007.54799.00 6.059
03/25/2015 No28 0.00 Yes/Yes 6.7907.54799.00 6.059

09/13/2011 NoSTpar28 0.00 Yes/Yes 909MW104SR Residue, total 
filtrable, mg/L

99999.00

12/08/2011 No28 0.00 Yes/Yes 96599999.00
03/08/2012 No28 0.00 Yes/Yes 88699999.00
09/16/2013 No28 0.00 Yes/Yes 72499999.00
11/20/2013 No28 0.00 Yes/Yes 77099999.00
02/18/2014 No28 0.00 Yes/Yes 79299999.00
06/11/2014 No28 0.00 Yes/Yes 79299999.00
03/25/2015 No28 0.00 Yes/Yes 77099999.00

09/13/2011 NoSTmdl12 100.00 No/No <0.010MW104SR Selenium, 
dissolved, mg/L

0.010N/A

12/08/2011 No12 100.00 No/No <0.0100.010N/A
03/08/2012 No12 100.00 No/No <0.0100.010N/A

09/13/2011 NoSTmdl12 100.00 No/No <0.005MW104SR Silver, dissolved, 
mg/L

0.005N/A

12/08/2011 No12 100.00 No/No <0.0050.005N/A
03/08/2012 No12 100.00 No/No <0.0050.005N/A

09/13/2011 NoSTpar28 0.00 Yes/No 164.000MW104SR Sulfate, dissolved, 
mg/L

327.88599.00
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Normal /Compliance
Percent
of Non
detects

Count
Of Bkg
Results

Confidence
Location Parameter Sample Date Lognormal Test Level Upper Limit Analysis Result Exceedance TrendLower Limit

12/08/2011 NoSTpar28 0.00 Yes/No 237.000MW104SR Sulfate, dissolved, 
mg/L

327.88599.00

03/08/2012 No28 0.00 Yes/No 140.000327.88599.00
09/16/2013 No28 0.00 Yes/No 43.000327.88599.00
11/20/2013 No28 0.00 Yes/No 134.000327.88599.00
02/18/2014 No28 0.00 Yes/No 138.000327.88599.00
06/11/2014 No28 0.00 Yes/No 68.000327.88599.00
03/25/2015 No28 0.00 Yes/No 100.000327.88599.00

09/13/2011 NoSTmdl12 100.00 No/No <0.002MW104SR Thallium, 
dissolved, mg/L

0.002N/A

12/08/2011 No12 100.00 No/No <0.0020.002N/A
03/08/2012 No12 100.00 No/No <0.0020.002N/A

09/13/2011 NoSTlow212 83.33 No/No <0.005MW104SR Zinc, dissolved, 
mg/L

0.00945.96

12/08/2011 No12 83.33 No/No <0.0050.00945.96
03/08/2012 No12 83.33 No/No <0.0050.00945.96

8MANAGES



 
 
 
 
 
 
 
 

APPENDIX F 
 

GROUNDWATER SAMPLING PROTOCOL 
 



Groundwater Sampling Protocol 
 
The following procedures shall be used in sampling groundwater at the site. This sampling protocol 
shall apply to the routine quarterly (or modified semi-annual or annual) sampling events. A sample 
collector’s worksheet, comparable to the one located in Exhibit 1, may be used for noting relevant 
information in regard to each well. 
 
Water Levels 

Water levels shall be taken in each well prior to purging and/or sampling. Water levels should be taken 
as close together as practical, to prevent any time distortion of the water surface data. The following 
steps shall be followed to obtain accurate water level readings: 

1. Note the general condition of the monitoring well on the worksheet. This shall include, but is 
not limited to the condition of the casing, the lock, evidence of tampering, condition of the 
pad, and any standing water. 

2. Remove the lock and open the monitoring well. Note the condition of the interior of the 
casing and the condition of the well cap and riser. Open the cap, taking care not to 
allow dirt or foreign material into the monitoring well. 

3. The technician shall rinse the probe and cable of the water level meter with decon water. 

4. Slowly lower the probe into the monitoring well until the meter indicates the water 
surface has been reached. 

5. Note the depth to water (to the nearest 0.01 ft) and the time on the worksheet. 

6. Lower the probe to the bottom of well. (If a dedicated pump is installed in the well, skip 
this step). Note the well depth on the worksheet. The depth of the well will be measured 
on an annual basis, at wells that do not contain dedicated pumps. The depth of wells with 
dedicated pumps will be measured at least once every 5 years, or whenever the pump is 
removed. 

7. Slowly remove the probe from the well. Rinse the probe and line with decon water. 

8. Replace cap. Close and lock the well. Proceed to the next well, and repeat. 
 
Purging of Monitoring Well – Pump Method 

After all water level measurements have been taken, the monitoring wells shall be purged to provide a 
representative sample. Each groundwater monitoring well shall be purged by using a dedicated pump. 
The pump construction shall consist of inert materials consistent with the monitoring well construction 
(e.g., stainless steel pump bodies installed in stainless steel wells). 
 
Purging shall be conducted utilizing a “low-flow” or minimal drawdown technique. Flow rates for this 
technique will typically fall below 0.5 liters/minutes, with an overall goal of not reducing the water level 
in the monitoring well by more than 0.3 ft during purging. Water levels should be checked frequently to 
ensure that the drawdown in the well does not exceed the 0.3-ft limits. Every 3 minutes to 5 minutes, 
readings shall be taken on the following water quality indicators to determine if a representative water 
sample is available. 
 

x pH (in SU), 
x Specific Conductance (in µmhos/cm or µS/cm), 
x Temperature (in ºF), 
x And, it is suggested, at least one of the following: 

- Redox Potential (in mV); 
- Dissolved Oxygen (in mg/L); and/or 
- Turbidity (in NTU). 

 



The water quality indicators will be considered stabilized when the following tolerances are reached 
after three consecutive readings: 

 
● pH..................................... ±0.05 SU        ● Redox Potential .............. ±10 percent 
● Specific Conductance ...... ±5 percent      ● Dissolved Oxygen........... ±10 percent 
● Temperature..................... ±0.5ºF            ● Turbidity.......................... ±10 percent 

 
Slow recovering wells require special consideration. If a well is dry, or is purged below the bottom of 
the pump intake, the well will be allowed to recharge for at least 12 hours. Samples shall be collected 
until all sample containers have been filled or the well becomes dry. Notes shall be kept on the 
worksheet with regard to water levels, times, volume of water removed, and any other parameters 
considered to be relevant. 

 
Purging of Monitoring Well – Bailer Method 

Purging and sample collection with a bailer shall be performed in the event of a non-functioning pump 
or from a well that does not have a dedicated pump installed. A sample shall be collected utilizing a 
factory packaged, clean, disposable bailer with an appropriate length of new, clean rope attached. 

 
Calculate the number of bailer volumes of water needed to remove one (1) well volume of water. 

 
Well Volume Calculations (2-inch well): 

Schedule 40 PVC has an inside diameter of 2.067 inches. 

?�((2.067 inches/12 inches/ft)/2)2 y�S�y�1 ft of water = 0.0233 ft3/ft of water.  

0.0233 ft3/ft y�7.48 gallons/ft3 = 0.174 gallon/ft 

 
Schedule 5 Stainless Steel (304 or 316) has an inside diameter of 2.245 inches. 
?�((2.245 inches/12 inches/ft)/2)2 y�S�y�1 ft of water = 0.0275 ft3/ft of water.  
0.0275 ft3/ft y�7.48 gallons/ft3 = 0.206 gallon/ft 

 
Volume of well (in gallons) = well type gallon/ft y�(DTB - DTW); where,  
DTB {�depth to bottom of well (from measuring point), and 
DTW {�depth to water (from measuring point) 

 
Bailer Volumes:  
Disposable bailer volumes will vary by type and manufacturer. Volume information should be 
obtained before going to the site. For comparison, a 3 ft stainless steel bailer has a volume of 
approximately 1220 cc or 0.322 gallon and a 5 ft PVC bailer of approximately 1085 cc or 0.287 
gallon. 

 
Open monitoring well, being careful that no potential contaminant enters the well. 

Remove one (1) bailer volume of water from the monitoring well. Test pH, specific conductance and 
temperature. Note values on worksheet. (Turbidity, redox potential and dissolved oxygen will vary 
considerably due to the agitation a bailer will cause in the well. Testing for these parameters is not 
recommended with this method.) 

Remove one-half (½) gallon of water from the monitoring well. Test pH, specific 
conductance and temperature. Note values on worksheet. 

Remove ½ to 1 gallon of water. Test pH, specific conductance and temperature. Record data on 
worksheet. 

Repeat until pH, specific conductance and temperature stabilize or three (3) well volumes of water have 
been removed. 



If the monitoring well becomes dry, or there is insufficient water to obtain all necessary samples, the 
monitoring well will be allowed to recharge for 24 hours. Samples shall be collected until all sample 
containers are filled or the well becomes dry. Notes shall be kept on the worksheet regarding water 
levels, times, volume of water removed, and any other parameters considered by the technician to be 
relevant. 

If there is sufficient water volume in the monitoring well to obtain all samples, sample collection 
shall begin at this time. 
 
Sample Collection Order 

Samples shall be collected starting at the monitoring well with the least likelihood for contamination. 
Sampling shall proceed from the well with the lowest potential for contamination to the well with the 
highest potential for contamination. 
 
Field Measurements 
 
 General 
 
Upon arrival at each groundwater monitoring well, the technician shall note on the sampler’s worksheet or 
in a field notebook the date, time, ambient air temperature, general weather conditions, and individuals 
present, including sample team members and any observers. (Note: Any observers shall need at a 
minimum, the same personal protective gear as the members of the sample team.) 
 
Establish a “clean area” near the monitoring well where the sample containers and equipment can be 
stored while not in use. Every effort should be made to keep the sampling equipment and containers 
from contacting the ground surface. If necessary, a disposable, plastic tarp can be used as a ground 
cover to prevent potential contamination of the sample containers and equipment. Typically, the back 
of the field vehicle will be used as the “clean area”. 
 
Any non-dedicated sampling equipment (meter probes, thermometers, etc.) shall be washed in a 
commercial, laboratory cleaner (Alconox®, Liquinox®, or equivalent), and thoroughly rinsed in decon 
water before each use. Calibration shall be performed at each new monitoring location after the initial 
decontamination. After use, each device shall be powered down (if necessary) decontaminated, and 
stored in its manufacturer-approved container. 
 
Temperature 
 
Obtain a water sample from the well. Place the sample aliquot in a disposable container, insert the 
thermometer (or electronic probe), wait until the readings have stabilized, and record the temperature on 
the worksheet. Temperature for a glass thermometer should be noted to the nearest degree Fahrenheit 
(1ºF). For electronic thermometers (thermocouples), temperature should be noted to the nearest tenth 
degree Fahrenheit (0.1ºF). The thermometer or probe shall be cleaned and rinsed with decon water after 
use. 
 
pH 
 
Confirm calibration of the instrument by comparing with an appropriate buffer solution. Adjust for 
temperature compensation (if meter is not self-compensating). Rinse probe with decon water. Obtain 
a sample from the well and place the probe in sample aliquot. Note the pH and record on the sample 
worksheet. Note pH readings to the nearest tenth unit (0.1). 

Specific Conductance 

Confirm calibration of the instrument by comparing against an appropriate buffer solution. Adjust for 
temperature compensation (if meter is not self-compensating). Rinse the probe with decon water. Obtain a 
sample from the well and place the probe in sample aliquot. Note the specific conductance and record on 
the sample worksheet. Specific conductance should be noted to the nearest micromhos per centimeter 
(µmhos/cm) or microSiemens per centimeter (µS/cm). 



Sample Collection Procedures 

Jars and vials may ship pre-labeled from the laboratory, identifying the analysis and preservative for 
each type of sample. Dependent upon circumstances, sample containers may be prepared by non- 
laboratory personnel. If so, this should be noted on the sample worksheet or in the field notebook. 
 
A technician shall remove a sample container from the cooler, affix a label, and in indelible, waterproof 
ink write the well number and/or sample I.D., the facility name, the sample collection date and time, the 
type of sample in the container, and the sample collector’s name. A technician shall organize the 
containers in the following sampling order: 
 

x Metals and Minerals (dissolved) 
x Anions (dissolved) 
x Total Dissolved Solids (TDS) 
x Cyanides (total) 

 
Dissolved parameters include dissolved metals and minerals, total dissolved solids (TDS), and nitrogen 
should be field filtered. Samples should be filtered using a 0.45-micron filter attached to the sample 
pump line. Other filter apparatus may be utilized as long as Illinois EPA guidelines are followed. Filters 
should be replaced no less frequently than at each new well, and may need to be replaced more often if 
flow is restricted due to particulate matter in the sample water. 
 
Transportation of Monitoring Samples 
 
Sample Preservation Techniques 
The preservation techniques utilized in the groundwater samples will typically adhere to those listed in 
Handbook for Sampling and Sample Preservation of Water and Wastewater, U.S. EPA, EPA-600/4-82- 
029, September 1982 and/or Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 
EPA/530/SW-846, 3rd. Edition, Final Update IV (January 2008). 
 
Transportation of Samples 

Samples shall be transported to the laboratory in sealed, insulated shipping containers, ice chests, or 
coolers. The shipping containers should be sturdy, and if samples are contained in glass bottles, 
dividers and/or bubble wrap should be used to restrict potential breakage. All samples will be packed in 
ice or a packaged refrigerant as necessary for proper preservation. Samples should be packed to 
maintain sample temperatures as close to 4ºC (degrees Celsius) or 39ºF as possible from the time the 
samples are collected to the time the samples are received by the laboratory. The samples should be 
shipped/delivered to the laboratory as soon as practical, preferably within 24 hours of sample collection. 
 
All samples shall be accompanied by a chain-of-custody record. The sampler shall retain a copy of the 
record and forward the original with the samples to the analytical laboratory. Once the laboratory has 
received the samples, a representative from the laboratory is to complete the record, retain the original 
and return a copy with the chemical analysis reports to the sampler. The chain-of-custody shall contain 
the facility name, the wells sampled, time and date of sampling, members of the sampling party, type of 
samples (i.e. water, soil, leachate, etc.), number of sample bottles, requested analysis, overnight 
courier, etc. A sample chain-of-custody record is provided in Exhibit 2. 
 
Attachments 
Exhibit 1: Groundwater Sampling Worksheet 
Exhibit 2: Example Chain-of-Custody Record 
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Date:  25 October 2021 
 
Subject: 35 I.A.C. Section 845.430 – Slope Maintenance Documentation for Fly Ash System 

at Baldwin Power Plant 
 

Dynegy Midwest Generation, LLC (DMG) operates the coal-fired Baldwin Power Plant located 
in Randolph County near Baldwin, Illinois. The Baldwin Fly Ash System is a closed inactive 
surface impoundment storing coal combustion residuals (CCR). The requirements for the 
Baldwin Fly Ash System are found in 35 Ill. Admin. Code Part 845, Standards for the Disposal 
of Coal Combustion Residuals in Surface Impoundments (Part 845). 
 
Pursuant to Part 845, Section 845.230(d)(3)(C), the initial operating permit application for 
inactive closed CCR surface impoundments that have completed an Agency approved closure 
before prior to July 30, 2021, must contain documentation that the CCR surface impoundment, if 
not incised, will be operated, and maintained with one of the forms of slope protection specified 
in Section 845.430. This statement addresses the requirements of Part 845, Section 845.430 
Slope Maintenance, which states: 

 
Section 845.430: The slopes and pertinent surrounding areas of the CCR surface 
impoundment must be designed, constructed, operated, and maintained with one of the 
forms of slope protection specified in subsection (a) that meets all the performance 
standards of subsection (b). 
 
Section 845.430(a): Slope protection must consist of one of the following: 1) A vegetative 
cover consisting of grassy vegetation; 2) An engineered cover consisting of a single form 
or combination of forms of engineered slope protection measures; or 3) A combination of 
the forms of cover specified in subsections (a)(1) or (a)(2). 
 
Section 845.430(b): Any form of cover for slope protection must meet the following 
performance standards: 1) The cover must be installed and maintained on the slopes and 
pertinent surrounding areas of the CCR surface impoundment; 2) The cover must provide 
protection against surface erosion, wave action, and adverse effects of rapid drawdown; 
3) The cover must be maintained to allow for the observation of, and access to, the slopes 
and pertinent surrounding areas during routine and emergency events; 4) Woody 
vegetation must be removed from the slopes or pertinent surrounding areas.  Any 
removal of woody vegetation with a diameter greater than 1»2 inch must be directed by a 
person familiar with the design and operation of the CCR surface impoundment and in 
consideration of the complexities of removal of a tree or a shrubbery, who must ensure 
the removal does not create a risk of destabilizing the CCR surface impoundment or 
otherwise adversely affect the stability and safety of the CCR surface impoundment or 
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personnel undertaking the removal; and 5) The height of vegetation must not exceed 12 

inches. 

 
Slope protection, consisting of vegetative cover, was installed on the slopes and pertinent 
surrounding areas of the Baldwin Fly Ash System, and is inspected, maintained, and repaired as 
needed. Based on observations from weekly inspections conducted in accordance with Section 
845.540(a), and the 2020 annual inspections conducted by Hanson Professional Services Inc., the 
vegetative cover is described to be in good working condition with a maximum vegetation height 
of 12 inches. The owner’s Operations and Maintenance Plan (O&M Plan) provides details for 

maintaining grass and removing woody vegetation and addressing erosion features on the slopes. 
Based on a review of the documentation described above, the owner is implementing the O&M 
Plan, including the completion of repairs and maintenance as needed and when issues are 
identified during weekly and/or annual inspections. The slope maintenance portion of the O&M 
Plan and the Annual Inspection performed by Hanson in 2020 are included in Attachment J.  The 
surface impoundment slope protection (vegetative cover) installed and maintained on the slopes 
and pertinent areas around the slopes is depicted in the aerial photograph provided below.  

 
Source: Imagery ©2021 Maxar Technologies, USDA Farm Service Agency, 
Map data ©2021 (accessed via Google® on 10/20/21) 
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CONDITION CODES

NE  - No evidence of a problem

GC  - Good condition

MM  - Item needing minor maintenance and/or repairs within the year, the
safety or integrity of the item is not yet imperiled

IM  - Item needing immediate maintenance to restore or ensure its safety 
or integrity

EC  - Emergency condition which if not immediately repaired or other 
appropriate measures taken could lead to failure of the dam

OB  - Condition requires regular observation to ensure that the condition
does not become worse

NA  - Not applicable to this dam

NI  - Not inspected - list the reason for non-inspection under deficiencies



EARTH EMBANKMENT

Closure construction in progress during inspection - contractor responsible for condition of slopes, seepage, vegetation, etc. at ash pond com

CONDITION    RECOMMENDED REMEDIAL MEASURES
ITEM CODE DEFICIENCIES    AND IMPLEMENTATION SCHEDULE

Surface Cracks

Vertical and Horizontal
Alignment of Crest

Unusual Movement or Cracking
At or Beyond Toe

Sloughing or Erosion of
Embankment and Abutment
Slopes

Upstream Face Slope
 Protection

Seepage

Filter and Filter Drains NE

NE

NE

NE

NE

MM

NE

Vegetation in riprap at secondary 
pond.

Continue to spray riprap/remove vegetation.



EARTH EMBANKMENT
            (Continued)

CONDITION    RECOMMENDED REMEDIAL MEASURES
ITEM CODE DEFICIENCIES    AND IMPLEMENTATION SCHEDULE

Animal Damage

Embankment Drainage Ditches

Vegetative Cover

Seepage - Normal Operation

Other

Other

Other

Remove woody vegetation in these areas.  Mow east side slope.

NA

Woody vegetation on tertiary 
pond downstream slope.  East 
side slope has not been mowed.

MM

OB

NA

NA

Seepage through secondary 
settling pond dam and through 
crushed stone at tertiary settling 
pond emergency spillway (flow 
through per construction).

Construction of dams allow for overflow/seepage through coarse 
materials near crest.  Observe this areas for evidence of 
deterioration.  

NE

GC



SUMMARY OF MAINTENANCE DONE AND/OR

REPAIRS MADE SINCE THE LAST INSPECTION

1.

2.

3.

4.

5.

NA

None noted.

NA

None noted.

PRINCIPAL SPILLWAY

OUTLET WORKS

EMERGENCY SPILLWAY

EARTH EMBANKMENT DAMS

CONCRETE MASONRY DAMS

DATE OF PRESENT INSPECTION 17-Nov-20

DATE OF LAST INSPECTION 23-Oct-19

Closure construction complete.  Trees removed at bottom ash pond 
embankment.  



 

Closed ash pond – south side 

 

Closed ash pond – east side – mow slope 



 

Closed ash pond – interior 

 

Closed ash pond – interior 



 

Closed ash pond – interior 

 

Closed ash pond – interior 



 

Closed ash pond – typical let-down 

 

Closed ash pond – typical let-down 



Excerpt from the Baldwin Operations and Maintenance Manual 

1.0 Maintenance Requirements  

1.1 Maintenance Program - The plant’s impoundment and flood prevention 
structures shall be inspected and maintained in a manner to ensure safe and 
environmentally responsible operations.  A regular maintenance program 
shall be performed and shall consist of the following inspection items: 

1. Earth embankments:  Walk the crest, side slopes, and downstream toe of the dam 
concentrating on surface erosion, seepage, cracks, settlement, slumps, slides, and 
animal burrows.  Frequency of inspection:  Quarterly.   

2. Vegetation:  Grass should be a thick vigorous growth to stabilize the earth 
embankment soils and prevent erosion form occurring.  Note the height of the 
grass; if greater than one foot a mowing of the area should be scheduled before the 
next inspection.  There should be NO trees on the earth embankment and none 
within a minimum of 20 feet of the embankment toe or other structures.  Frequency 
of inspection:  Weekly.    

3. Pond Outlet Structure:  Check for any debris or other obstructions around the 
concrete inlet which may block or restrict the flow of water.  Check for the 
development of any rusty areas on the concrete, and seepage, cracking, breaking, or 
spalling of concrete.   Check for settlement or cracking in the walkway structure.  
Frequency of inspection:  Monthly.    

4. Outlet Pipe Slide Gate:  Check the structure for development of any rusty areas on 
the concrete, and seepage, cracking, breaking, or spalling of concrete.  Check the 
slide gate stem, grease the stem, and operate the slide gate through its full range of 
motion to ensure proper operation.  Check for buildup of debris in the manhole.  
Frequency of inspection:  Quarterly.    

5. Pond/Levee Perimeter:  Check the perimeter of the embankment and levee for a 
distance of at least 100 feet from the toe for signs of seepage or boils.  Inspection 
frequency for levee will be determined by Dam Safety Engineer during flood events.  
Frequency of ash pond embankment inspection:  Quarterly for ash pond 
embankment.     

6. Special Inspections – Special inspections of ash pond berms shall be performed after 
earthquakes, floods, water level exceedance in the ponds, or heavy rainfall events.  
Inspection and report shall be equal to an annual inspection level of detail.  Water 
level in the pond should be noted after a heavy rainfall.  Dam Safety staff shall 
accompany plant personnel on special inspections.  Frequency:  As required. 
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SITE INFORMATION 

Site Name / Address Baldwin Power Plant / 10901 Baldwin Road, Baldwin, IL 62217 

Owner Name / Address Dynegy Midwest Generation, LLC / 1500 Eastport Plaza Drive, Collinsville, IL 62234 

CCR Unit Old East, East and West 

Fly Ash Ponds (Fly Ash 

Pond System) 

Closure Method and 

Final Cover Type 

Closed In-Place 

Clayey Soil Cover with Vegetation 

 

POST-CLOSURE PLAN DESCRIPTION 

40 C.F.R. § 257.104(c)(1) and 35 I.A.C. 845.780(c)(1) – 

Length of post-closure care period. 

Post-closure care will be conducted for a period of 30 years as required 

by 40 C.F.R. § 257.104(c)(1) and 35 I.A.C. 845.780(c)(1), except as 

provided by 40 C.F.R. § 257.104(c)(2) and 35 I.A.C. 845.780(c)(2). 

40 C.F.R. § 257.104(c)(2) and 35 I.A.C. 845.780(c)(2) –

Circumstances extending the post closure care period.  
If at the end of the post-closure care period the CCR unit is operating 

under assessment monitoring in accordance with §257.95, the post-

closure care as described in this plan will continue until returning to 

detection monitoring in accordance with §257.95. 

Under 35 I.A.C. 845.780(c)(2), the post-closure care period will be 

extended until groundwater monitoring data demonstrate that 

concentrations are below the groundwater protection standards in 

Section 845.600 and are not increasing for those constituents over 

background, using the statistical procedures and performance 

standards in Section 845.640(f) and (g), provided that concentrations 

have been reduced to the maximum extent feasible and concentrations 

are protective of human health and the environment. 

40 C.F.R. § 257.104(d)(1)(i) and 35 I.A.C. 

845.780(d)(1)(A) – A description of the monitoring and 

maintenance activities required in 40 C.F.R. § 

257.104(b) and 35 I.A.C. 845.780(b), and the frequency 

at which these activities will be performed, to maintain 

the integrity and effectiveness of the final cover 

system, maintain the groundwater monitoring system 

and monitor the groundwater. 

Pursuant to § 257.104(b)(1) and 35 I.A.C. 845.780(b)(1), throughout the 

post-closure care period, periodic visual observations of the final cover 

system and stormwater management system will be performed at least 

annually for evidence of settlement, subsidence, erosion, or other 

damage that may adversely affect the integrity and effectiveness of the 

final cover system. When practical, visual observations of the final cover 

will be made concurrent with groundwater monitoring activities. 

Noted evidence of damage, such as rills, surface cracks and settlement, 

will be repaired to maintain the integrity and effectiveness of the final 

cover system. Vegetation will be established and maintained on  the final 

cover system, including storm drainage areas, where appropriate, to 

provide long-term erosion control. Established vegetation and the slope 

design of the final cover system will prevent potential erosion and 

damage that may be caused by run-on and run-off. 

Repair activities may include, but are not limited to, replacing and 

compacting soil cover, repairing drainage channels that have been 
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 eroded, filling in depressions with soil, regrading, and reseeding areas of 

failed vegetation, as necessary. 

Pursuant to § 257.104(b)(3) and 35 I.A.C. 845.780(b)(3), the 

groundwater monitoring system will be maintained, and groundwater 

will be monitored as required by 40 C.F.R. § 257.90 through 40 C.F.R. § 

257.98 and 35 I.A.C. 845.600 through 35 I.A.C. 845.680. Monitoring wells 

will be inspected during each groundwater sampling event. Monitoring 

wells and associated instrumentation will be maintained so that they 

perform to the design specifications throughout the life of the 

monitoring program. Groundwater monitoring frequency will be at least 

quarterly, except as provided in 40 C.F.R. § 257.94(d), 257.95(c) and 35 

I.A.C. 845.650(b)(4). 

40 C.F.R. § 257.104(d)(1)(ii) and 35 I.A.C. 845.780(d)(1)(B) 

– The name, address,  

Dynegy Midwest Generation, LLC 

6555 Sierra Drive 

Irving, Texas 75039 

800.633.4704 

ccr@dynegy.com 

telephone number and email address of the person or  

office to contact about the facility during the post-closure 
care period. 

 

 

40 C.F.R. § 257.104(d)(1)(iii) and 35 I.A.C. 

845.780(d)(1)(C) – A description of the planned uses of 

the property during the post-closure period.  

The CCR unit is located at an operating electric generation facility. 

Planned uses of the property during the post-closure period are currently 

unknown, except for post-closure care of the CCR unit. 

 

Post-closure use of the property will not disturb the integrity of the final 

cover system or other components of the containment system, or the 

function of the monitoring systems unless necessary to comply with the 

requirements of 40 C.F.R. Part § 257, Subpart D and 35 I.A.C. Part 845. Any 

other disturbance will be conducted following a demonstration that it will 

not increase the potential threat to human health or the environment, as 

required by 40 C.F.R. § 257.104(d)(1)(iii) and 35 I.A.C. 845.780 (d)(1)(C). 

The demonstration will be certified by a qualified professional engineer 

and submitted to the Illinois Environmental Protection Agency (IEPA). Per 

40 C.F.R. § 257.104(d)(1)(iii) notification shall be provided to the State 

Director that the demonstration has been placed in the operating record 

and on the owners or operator's publicly accessible internet site. 

 

This CCR unit is closed.  A notation on the deed to the property, or some 

other instrument that is normally examined during title search, will be 

recorded in accordance with 40 C.F.R. § 257.102(i) and 35 I.A.C. 

845.760(h). The notation will notify potential purchasers of the 

property that the land has been used as a CCR unit and its use is 

restricted under the post-closure care requirements in 40 C.F.R. § 

257.104(d)(1)(iii) and 35 I.A.C. 845.780(d)(1)(C) or groundwater 

monitoring requirements per 35 I.A.C. 845.740(b). Within 30 days of 

recording the deed notation, a notification stating that the notation has 

been recorded will be submitted to the IEPA and placed in the facility’s 

operating record per 35 I.A.C. 845.760(h)(3). The notification will be 

placed on the owner or operator’s publicly accessible CCR Web site in 

accordance with 40 C.F.R. § 257.107(i)(9) and 35 I.A.C. 845.810(e) and 

placed in the facility’s operating record as required by 35 I.A.C. 

845.800(d)(26) and §257.105(i)(9). 

40 C.F.R. § 257.104(d)(3) and 35 I.A.C. 845.780(d)(3) – 

Amendments to the initial or subsequent written post-

closure plan. 

Pursuant to 40 C.F.R. § 257.104(d), the initial post closure care plan for 

the Baldwin Fly Ash Pond System was prepared on October 17, 2016. 

That plan is being amended pursuant to 40 C.F.R. § 257.104(d)(3)(i).  This 

plan also serves as the initial post-closure care plan, prepared in 

accordance with 35 I.A.C. 845.780(d). 
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Pursuant to § 257.104(d)(3) and 35 I.A.C. 845.780(d)(3), an operating 

permit modification application to amend the initial or any subsequent 

written post-closure care plan developed under 35 I.A.C. 845.780 (d)(1) 

and § 257.104(d)(1) will be submitted to IEPA. The written post-closure 

care plan will be amended whenever there is a change in the operation 

of the CCR surface impoundment that would substantially affect the 

written post-closure care plan in effect; or unanticipated events 

necessitate a revision of the written post-closure care plan, after post-

closure activities have started.  

The written post-closure care plan will be amended at least 60 days 

before a planned change in the operation of the facility or CCR surface 

impoundment, or within 60 days after an unanticipated event requires 

the need to revise the existing plan. If the plan is revised after post-

closure activities have started, a request to modify the operating permit, 

including an amended written post-closure care plan, will be submitted 

to the IEPA within 30 days following the triggering event. 

 
 

40 C.F.R. § 257.104(d)(4) and 35 I.A.C. 845.780(d)(4) – 
Qualified professional engineering certification. 

Certification by a qualified professional engineer will be appended to 

this plan and any amendment of this plan. 

35 I.A.C. 845.780(e) – Termination of post-closure care Upon completion of the post-closure period, a request to terminate 

post-closure care will be submitted to the IEPA. The request will include 

a certification by a qualified professional engineer verifying that post-

closure care has been completed in accordance with the post-closure 

care plan specified in 35 I.A.C. 845.780(d) and the requirements of 35 

I.A.C. 845.780. 

40 C.F.R. § 257.104(e) and 35 I.A.C. 845.780(f) – 
Notification of completion of the post-closure care 
period. 

A notification of completion of post-closure care will be prepared and 

placed in the facility’s operating record within 30 days after IEPA 

approval of the request to terminate post-closure care. The notification 

will be placed in the facility's operating record in accordance with 35 

I.A.C. 845.800(d)(31) and § 257.105(i)(13).  

 

The notification will be placed on the owner or operator's publicly 

accessible CCR Internet site in accordance with the requirements of § 

257.107(i)(13) and 35 I.A.C. 845.810(e). The IEPA will be notified when 

the notification has been placed in the operating record and on the 

owner or operator's publicly accessible Internet site in accordance with 

the requirements of § 257.106(i)(13).  



Certification Statement 40 C.F.R. § 257.104(d)(4) and 35 I.A.C. 845.780(d)(4) - Amended/Initial 
Written Post Closure Plan for a CCR Surface Impoundment

CCR Unit: Dynegy Midwest Generation, LLC; Baldwin Power Plant; Fly Ash Pond System

I, John R. Hesemann, being a Registered Professional Engineer in good standing in the State 
of Illinois, do hereby certify, to the best of my knowledge, information, and belief, that the 
information contained in this certification has been prepared in accordance with the accepted 
practice of engineering. I certify, for the above referenced CCR Unit, that the information 
contained in the amended/initial written post closure plan, dated October 30, 2021, meets the 
requirements of 40 C.F.R. § 257.104 and 35 I.A.C. 845.780.

John R. Hesemann

Printed Name

______ 9/27/2021

Date
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HISTORY OF POTENTIAL EXCEEDANCES 

This presentation of the History of Potential Exceedances, and any corrective action taken to 
remediate groundwater, is provided to meet the requirements of Title 35 of the Illinois 
Administrative Code (35 I.A.C.) § 845.230(d)(3)(G) for the Baldwin Power Plant Fly Ash Pond 
System, Illinois Environmental Protection Agency (IEPA) ID No. W1578510001-01/-02/-03. 

Note 
Groundwater concentrations observed from 2015 to 2021 in monitoring wells included in an 
existing groundwater monitoring program have been evaluated and summarized in the following 
tables. These concentrations are considered potential exceedances because the methodology 
used to determine them is proposed in the Statistical Analysis Plan (Appendix A to Groundwater 
Monitoring Plan [GMP]), which has not been reviewed or approved by the IEPA at the time of 
submittal of the 35 I.A.C. § 845 Operating Permit application. 

Alternate sources for potential exceedances as allowed by 35 I.A.C. § 845.650(e) have not yet 
been evaluated. These will be evaluated and presented in future submittals to IEPA as 
appropriate. 

Table 1 summarizes how the potential exceedances were determined. Table 2 is a summary of all 
potential exceedances. 

Background Concentrations 

Background monitoring wells identified in the GMP include MW-304 and MW-306. 

Background concentrations calculated from sampling events in 2015-2017 were compared to the 
standards identified in 35 I.A.C. § 845.600(a)(1). For constituents with calculated background 
concentrations in 2015-2017 greater than the standards in 35 I.A.C. § 845.600(a)(1), those 
calculated background concentrations were used as Groundwater Protection Standards (GWPSs) 
for comparing to statistical calculation results for each compliance well to determine potential 
exceedances. Compliance well statistical calculations consider concentrations from all sampling 
events in 2015-2021. 

Corrective Action 

A Corrective Measures Assessment (CMA) was completed to address statistically significant levels 
of total lithium, as required by 40 C.F.R. § 257.96. The CMA indicated the source control measure 
consists of closure in place with a final cover system of earthen material in accordance with the 
Closure and Post Closure Care Plan submitted to the IEPA in March 2016 and approved on August 
16, 2016. Closure construction began in 2018 and was completed in November 2020.  

Activities completed associated with the selection of a groundwater remedy include review of 
existing groundwater and source water data, identification and collection of additional 
groundwater and source water samples to support analysis of natural attenuation mechanisms, 
rates, and aquifer capacity. Preliminary results indicate that site-specific conditions are favorable 
for implementation of monitored natural attenuation (MNA) in combination with the recently 
completed closure referenced above. 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-150 PMP pH (field) SU 03/25/2015 - 06/21/2021 Future median 7.0 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-150 PMP Total Dissolved Solids mg/L 03/25/2015 - 06/21/2021 CB around linear reg 1610 1420 1420 1200 Background 

MW-151 PMP pH (field) SU 03/16/2017 - 06/21/2021 Future median 6.9 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-151 PMP Total Dissolved Solids mg/L 03/16/2017 - 06/21/2021 Future median 552 1420 1420 1200 Background 

MW-152 PMP pH (field) SU 03/25/2015 - 07/19/2021 Future median 6.9 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-152 PMP Total Dissolved Solids mg/L 03/25/2015 - 07/19/2021 CB around linear reg 821 1420 1420 1200 Background 

MW-153 PMP pH (field) SU 03/25/2015 - 06/22/2021 Future median 7.1 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-153 PMP Total Dissolved Solids mg/L 03/25/2015 - 06/22/2021 Future median 368 1420 1420 1200 Background 

MW-252 PMP pH (field) SU 03/25/2015 - 07/19/2021 Future median 6.8 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-252 PMP Total Dissolved Solids mg/L 03/25/2015 - 07/19/2021 CB around linear reg 1170 1420 1420 1200 Background 

MW-253 PMP pH (field) SU 03/25/2015 - 06/22/2021 Future median 11.8 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-253 PMP Total Dissolved Solids mg/L 03/25/2015 - 06/22/2021 Future median 530 1420 1420 1200 Background 

MW-350 UA Antimony, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.0043 0.006 0.001 0.006 Standard 

MW-350 UA Arsenic, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.001 0.010 0.0036 0.01 Standard 

MW-350 UA Barium, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.17 2.0 0.028 2 Standard 

MW-350 UA Beryllium, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.001 0.004 0.001 0.004 Standard 

MW-350 UA Boron, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.68 2.0 1.8 2 Standard 

MW-350 UA Cadmium,total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.001 0.005 0.001 0.005 Standard 

MW-350 UA Chloride, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 43 200 153 200 Standard 

MW-350 UA Chromium, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.0015 0.10 0.0015 0.1 Standard 

MW-350 UA Cobalt, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.001 0.006 0.001 0.006 Standard 

MW-350 UA Fluoride, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.17 4.0 1.9 4 Standard 

MW-350 UA Lead, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.0011 0.0075 0.001 0.0075 Standard 

MW-350 UA Lithium, total mg/L 06/25/2019 - 03/10/2021 Future median 0.086 0.096 0.096 0.04 Background 

MW-350 UA Mercury, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.0002 0.002 0.0002 0.002 Standard 

MW-350 UA Molybdenum, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.0068 0.10 0.030 0.1 Standard 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-350 UA pH (field) SU 03/25/2015 - 07/19/2021 CB around T-S line 10.1 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-350 UA Radium-226 + Radium 228, tot pCi/L 03/26/2020 - 03/10/2021 Most recent sample 0.89 5.0 1.6 5 Standard 

MW-350 UA Selenium, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.001 0.050 0.001 0.05 Standard 

MW-350 UA Sulfate, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 52 400 208 400 Standard 

MW-350 UA Thallium, total mg/L 03/26/2020 - 03/10/2021 Most recent sample 0.002 0.002 0.002 0.002 Standard 

MW-350 UA Total Dissolved Solids mg/L 03/25/2015 - 07/19/2021 CB around linear reg -88.1 1420 1420 1200 Background 

MW-352 UA pH (field) SU 03/25/2015 - 07/19/2021 CB around T-S line 6.9 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-352 UA Total Dissolved Solids mg/L 03/25/2015 - 07/19/2021 CB around linear reg 1140 1420 1420 1200 Background 

MW-366 UA Antimony, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-366 UA Arsenic, total mg/L 01/20/2016 - 03/12/2021 CI around median 0.001 0.010 0.0036 0.01 Standard 

MW-366 UA Barium, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 0.011 2.0 0.028 2 Standard 

MW-366 UA Beryllium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 

MW-366 UA Boron, total mg/L 01/20/2016 - 03/12/2021 CI around mean 1.4 2.0 1.8 2 Standard 

MW-366 UA Cadmium,total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-366 UA Chloride, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 43 200 153 200 Standard 

MW-366 UA Chromium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.0015 0.10 0.0015 0.1 Standard 

MW-366 UA Cobalt, total mg/L 01/20/2016 - 03/12/2021 CI around median 0.001 0.006 0.001 0.006 Standard 

MW-366 UA Fluoride, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 0.12 4.0 1.9 4 Standard 

MW-366 UA Lead, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-366 UA Lithium, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg -0.00135 0.096 0.096 0.04 Background 

MW-366 UA Mercury, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-366 UA Molybdenum, total mg/L 01/20/2016 - 03/12/2021 CI around mean 0.0023 0.10 0.030 0.1 Standard 

MW-366 UA pH (field) SU 01/20/2016 - 03/12/2021 Future median 7.0 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-366 UA Radium-226 + Radium 228, tot pCi/L 01/20/2016 - 03/12/2021 CI around geomean 0.42 5.0 1.6 5 Standard 

MW-366 UA Selenium, total mg/L 01/20/2016 - 03/12/2021 CI around median 0.001 0.050 0.001 0.05 Standard 

MW-366 UA Sulfate, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 393 400 208 400 Standard 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-366 UA Thallium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard 

MW-366 UA Total Dissolved Solids mg/L 01/20/2016 - 03/12/2021 CB around linear reg 951 1420 1420 1200 Background 

MW-375 UA Antimony, total mg/L 01/20/2016 - 03/12/2021 CI around geomean 0.00106 0.006 0.001 0.006 Standard 

MW-375 UA Arsenic, total mg/L 01/20/2016 - 03/12/2021 CI around mean 0.00153 0.010 0.0036 0.01 Standard 

MW-375 UA Barium, total mg/L 01/20/2016 - 03/12/2021 CI around median 0.024 2.0 0.028 2 Standard 

MW-375 UA Beryllium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 

MW-375 UA Boron, total mg/L 01/20/2016 - 03/12/2021 CB around T-S line 1.4 2.0 1.8 2 Standard 

MW-375 UA Cadmium,total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-375 UA Chloride, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 99 200 153 200 Standard 

MW-375 UA Chromium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.0015 0.10 0.0015 0.1 Standard 

MW-375 UA Cobalt, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-375 UA Fluoride, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 2.2 4.0 1.9 4 Standard 

MW-375 UA Lead, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-375 UA Lithium, total mg/L 01/20/2016 - 03/12/2021 CB around linear reg 0.080 0.096 0.096 0.04 Background 

MW-375 UA Mercury, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-375 UA Molybdenum, total mg/L 01/20/2016 - 03/12/2021 CI around mean 0.023 0.10 0.030 0.1 Standard 

MW-375 UA pH (field) SU 01/20/2016 - 03/12/2021 Future median 7.8 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-375 UA Radium-226 + Radium 228, tot pCi/L 01/20/2016 - 03/12/2021 CI around mean 0.22 5.0 1.6 5 Standard 

MW-375 UA Selenium, total mg/L 01/20/2016 - 03/12/2021 CI around median 0.001 0.050 0.001 0.05 Standard 

MW-375 UA Sulfate, total mg/L 01/20/2016 - 03/12/2021 CI around mean 110 400 208 400 Standard 

MW-375 UA Thallium, total mg/L 01/20/2016 - 03/12/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard 

MW-375 UA Total Dissolved Solids mg/L 01/20/2016 - 03/12/2021 CB around T-S line 979 1420 1420 1200 Background 

MW-377 UA Antimony, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-377 UA Arsenic, total mg/L 01/19/2016 - 03/12/2021 CI around median 0.001 0.010 0.0036 0.01 Standard 

MW-377 UA Barium, total mg/L 01/19/2016 - 03/12/2021 CI around mean 0.061 2.0 0.028 2 Standard 

MW-377 UA Beryllium, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-377 UA Boron, total mg/L 01/19/2016 - 03/12/2021 CI around mean 1.7 2.0 1.8 2 Standard 

MW-377 UA Cadmium,total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-377 UA Chloride, total mg/L 01/19/2016 - 03/12/2021 CI around mean 88 200 153 200 Standard 

MW-377 UA Chromium, total mg/L 01/19/2016 - 03/12/2021 CB around T-S line 0.001 0.10 0.0015 0.1 Standard 

MW-377 UA Cobalt, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-377 UA Fluoride, total mg/L 01/19/2016 - 03/12/2021 CB around linear reg 1.2 4.0 1.9 4 Standard 

MW-377 UA Lead, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-377 UA Lithium, total mg/L 01/19/2016 - 03/12/2021 CB around linear reg 0.059 0.096 0.096 0.04 Background 

MW-377 UA Mercury, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-377 UA Molybdenum, total mg/L 01/19/2016 - 03/12/2021 CB around linear reg 0.00054 0.10 0.030 0.1 Standard 

MW-377 UA pH (field) SU 01/19/2016 - 03/12/2021 Future median 7.2 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-377 UA Radium-226 + Radium 228, tot pCi/L 01/19/2016 - 03/12/2021 CI around mean 0.25 5.0 1.6 5 Standard 

MW-377 UA Selenium, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.001 0.050 0.001 0.05 Standard 

MW-377 UA Sulfate, total mg/L 01/19/2016 - 03/12/2021 CB around linear reg 34 400 208 400 Standard 

MW-377 UA Thallium, total mg/L 01/19/2016 - 03/12/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard 

MW-377 UA Total Dissolved Solids mg/L 01/19/2016 - 03/12/2021 Future median 580 1420 1420 1200 Background 

MW-383 UA Antimony, total mg/L 01/21/2016 - 03/12/2021 CB around linear reg 0.00072 0.006 0.001 0.006 Standard 

MW-383 UA Arsenic, total mg/L 01/21/2016 - 03/12/2021 CI around median 0.001 0.010 0.0036 0.01 Standard 

MW-383 UA Barium, total mg/L 01/21/2016 - 03/12/2021 CB around linear reg 0.040 2.0 0.028 2 Standard 

MW-383 UA Beryllium, total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 

MW-383 UA Boron, total mg/L 01/21/2016 - 03/12/2021 CI around median 1.3 2.0 1.8 2 Standard 

MW-383 UA Cadmium,total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-383 UA Chloride, total mg/L 01/21/2016 - 03/12/2021 CI around median 39 200 153 200 Standard 

MW-383 UA Chromium, total mg/L 01/21/2016 - 03/12/2021 CB around T-S line 0.001 0.10 0.0015 0.1 Standard 

MW-383 UA Cobalt, total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-383 UA Fluoride, total mg/L 01/21/2016 - 03/12/2021 CB around linear reg 0.66 4.0 1.9 4 Standard 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-383 UA Lead, total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-383 UA Lithium, total mg/L 01/21/2016 - 03/12/2021 Future median 0.037 0.096 0.096 0.04 Background 

MW-383 UA Mercury, total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-383 UA Molybdenum, total mg/L 01/21/2016 - 03/12/2021 CB around T-S line 0.00405 0.10 0.030 0.1 Standard 

MW-383 UA pH (field) SU 01/21/2016 - 03/12/2021 Future median 7.6 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-383 UA Radium-226 + Radium 228, tot pCi/L 01/21/2016 - 03/12/2021 CI around mean 0.28 5.0 1.6 5 Standard 

MW-383 UA Selenium, total mg/L 01/21/2016 - 03/12/2021 CI around median 0.001 0.050 0.001 0.05 Standard 

MW-383 UA Sulfate, total mg/L 01/21/2016 - 03/12/2021 CI around mean 175 400 208 400 Standard 

MW-383 UA Thallium, total mg/L 01/21/2016 - 03/12/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard 

MW-383 UA Total Dissolved Solids mg/L 01/21/2016 - 03/12/2021 Future median 884 1420 1420 1200 Background 

MW-384 UA Antimony, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-384 UA Arsenic, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.010 0.0036 0.01 Standard 

MW-384 UA Barium, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 0.035 2.0 0.028 2 Standard 

MW-384 UA Beryllium, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 

MW-384 UA Boron, total mg/L 01/21/2016 - 03/11/2021 CI around mean 1.4 2.0 1.8 2 Standard 

MW-384 UA Cadmium,total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-384 UA Chloride, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 291 200 153 200 Standard 

MW-384 UA Chromium, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.0015 0.10 0.0015 0.1 Standard 

MW-384 UA Cobalt, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-384 UA Fluoride, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 2.2 4.0 1.9 4 Standard 

MW-384 UA Lead, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-384 UA Lithium, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 0.042 0.096 0.096 0.04 Background 

MW-384 UA Mercury, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-384 UA Molybdenum, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 0.028 0.10 0.030 0.1 Standard 

MW-384 UA pH (field) SU 01/21/2016 - 03/11/2021 Future median 8.1 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-384 UA Radium-226 + Radium 228, tot pCi/L 01/21/2016 - 03/11/2021 CI around geomean 0.32 5.0 1.6 5 Standard 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES

HISTORY OF POTENTIAL EXCEEDANCES

BALDWIN POWER PLANT

FLY ASH POND SYSTEM

BALDWIN, ILLINOIS

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source

MW-384 UA Selenium, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.001 0.050 0.001 0.05 Standard

MW-384 UA Sulfate, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 25 400 208 400 Standard

MW-384 UA Thallium, total mg/L 01/21/2016 - 03/11/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard

MW-384 UA Total Dissolved Solids mg/L 01/21/2016 - 03/11/2021 CB around linear reg 1220 1420 1420 1200 Background

MW-390 UA Antimony, total mg/L 03/22/2016 - 03/12/2021 CI around median 0.001 0.006 0.001 0.006 Standard

MW-390 UA Arsenic, total mg/L 03/22/2016 - 03/12/2021 CI around mean 0.00128 0.010 0.0036 0.01 Standard

MW-390 UA Barium, total mg/L 03/22/2016 - 03/12/2021 CB around linear reg 0.076 2.0 0.028 2 Standard

MW-390 UA Beryllium, total mg/L 03/22/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard

MW-390 UA Boron, total mg/L 03/22/2016 - 03/12/2021 CB around linear reg -1.06 2.0 1.8 2 Standard

MW-390 UA Cadmium,total mg/L 03/22/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard

MW-390 UA Chloride, total mg/L 03/22/2016 - 03/12/2021 CI around mean 63 200 153 200 Standard

MW-390 UA Chromium, total mg/L 03/22/2016 - 03/12/2021 All ND - Last 0.0015 0.10 0.0015 0.1 Standard

MW-390 UA Cobalt, total mg/L 03/22/2016 - 03/12/2021 CB around linear reg 0.000145 0.006 0.001 0.006 Standard

MW-390 UA Fluoride, total mg/L 03/22/2016 - 03/12/2021 CI around mean 0.75 4.0 1.9 4 Standard

MW-390 UA Lead, total mg/L 03/22/2016 - 03/12/2021 CI around median 0.001 0.0075 0.001 0.0075 Standard

MW-390 UA Lithium, total mg/L 03/22/2016 - 03/12/2021 Future median 0.017 0.096 0.096 0.04 Background

MW-390 UA Mercury, total mg/L 03/22/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard

MW-390 UA Molybdenum, total mg/L 03/22/2016 - 03/12/2021 CI around geomean 0.00286 0.10 0.030 0.1 Standard

MW-390 UA pH (field) SU 03/22/2016 - 03/12/2021 Future median 7.2 6.5/12 7.4/11.5 6.5/9 Standard/Background

MW-390 UA Radium-226 + Radium 228, tot pCi/L 03/22/2016 - 03/12/2021 CI around mean 0.56 5.0 1.6 5 Standard

MW-390 UA Selenium, total mg/L 03/22/2016 - 03/12/2021 CI around median 0.001 0.050 0.001 0.05 Standard

MW-390 UA Sulfate, total mg/L 03/22/2016 - 03/12/2021 CI around mean 138 400 208 400 Standard

MW-390 UA Thallium, total mg/L 03/22/2016 - 03/12/2021 All ND - Last 0.002 0.002 0.002 0.002 Standard

MW-390 UA Total Dissolved Solids mg/L 03/22/2016 - 03/12/2021 Future median 654 1420 1420 1200 Background

MW-391 UA Antimony, total mg/L 12/22/2016 - 03/12/2021 CI around geomean 0.00141 0.006 0.001 0.006 Standard

MW-391 UA Arsenic, total mg/L 12/22/2016 - 03/12/2021 CI around geomean 0.00123 0.010 0.0036 0.01 Standard
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-391 UA Barium, total mg/L 12/22/2016 - 03/12/2021 CI around mean 0.025 2.0 0.028 2 Standard 

MW-391 UA Beryllium, total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.001 0.004 0.001 0.004 Standard 

MW-391 UA Boron, total mg/L 12/22/2016 - 03/12/2021 CI around mean 2.2 2.0 1.8 2 Standard 

MW-391 UA Cadmium,total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.001 0.005 0.001 0.005 Standard 

MW-391 UA Chloride, total mg/L 12/22/2016 - 03/12/2021 CI around mean 165 200 153 200 Standard 

MW-391 UA Chromium, total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.0015 0.10 0.0015 0.1 Standard 

MW-391 UA Cobalt, total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.001 0.006 0.001 0.006 Standard 

MW-391 UA Fluoride, total mg/L 12/22/2016 - 03/12/2021 CI around median 1.9 4.0 1.9 4 Standard 

MW-391 UA Lead, total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.001 0.0075 0.001 0.0075 Standard 

MW-391 UA Lithium, total mg/L 12/22/2016 - 06/22/2021 Future median 0.073 0.096 0.096 0.04 Background 

MW-391 UA Mercury, total mg/L 12/22/2016 - 03/12/2021 All ND - Last 0.0002 0.002 0.0002 0.002 Standard 

MW-391 UA Molybdenum, total mg/L 12/22/2016 - 03/12/2021 CI around geomean 0.031 0.10 0.030 0.1 Standard 

MW-391 UA pH (field) SU 12/22/2016 - 06/22/2021 Future median 7.7 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-391 UA Radium-226 + Radium 228, tot pCi/L 12/22/2016 - 03/12/2021 CI around mean 0.52 5.0 1.6 5 Standard 

MW-391 UA Selenium, total mg/L 12/22/2016 - 03/12/2021 CB around linear reg -0.00794 0.050 0.001 0.05 Standard 

MW-391 UA Sulfate, total mg/L 12/22/2016 - 03/12/2021 CI around mean 831 400 208 400 Standard 

MW-391 UA Thallium, total mg/L 12/22/2016 - 06/22/2021 CI around mean 0.00104 0.002 0.002 0.002 Standard 

MW-391 UA Total Dissolved Solids mg/L 12/22/2016 - 03/12/2021 Future median 2630 1420 1420 1200 Background 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

  

Notes: 

Potential exceedance of GWPS  

HSU = hydrostratigraphic unit: 

PMP = potential migration pathway 
UA = uppermost aquifer 

mg/L = milligrams per liter 

pCi/L = picocuries per liter 

SU = standard units 
Statistical Calculation = method used to calculate the statistical result: 

All ND - Last = All results were below the reporting limit, and the last determined reporting limit is shown 

CB around linear reg = Confidence band around linear regression 

CB around T-S line = Confidence band around Thiel-Sen line 
CI around geomean = Confidence interval around the geometric mean 

CI around mean = Confidence interval around the mean 

CI around median = Confidence interval around the median 

Future median = Median of the three most recent samples 
Most recent sample = Result for the most recently collected sample used due to insufficient data 

Statistical Result = calculated in accordance with Statistical Analysis Plan using constituent concentrations observed at monitoring well during all sampling events within the specified date range 

For pH, the values presented are the lower / upper limits 

GWPS = Groundwater Protection Standard 
GWPS Source: 

Standard = standard specified in 35 I.A.C. § 845.600(a)(1) 

Background = background concentration (see cover page for additional information) 
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TABLE 2. SUMMARY OF POTENTIAL EXCEEDANCES 
HISTORY OF POTENTIAL EXCEEDANCES 
BALDWIN POWER PLANT 
FLY ASH POND SYSTEM 
BALDWIN, ILLINOIS 

Sample Location HSU Constituent Result Unit Sample Date Range Statistical Calculation Statistical Result GWPS Background Part 845 Standard GWPS Source 

MW-150 PMP Total Dissolved Solids mg/L 03/25/2015 - 06/21/2021 CB around linear reg 1610 1420 1420 1200 Background 

MW-253 PMP pH (field) SU 03/25/2015 - 06/22/2021 Future median 11.8 6.5/12 7.4/11.5 6.5/9 Standard/Background 

MW-384 UA Chloride, total mg/L 01/21/2016 - 03/11/2021 CB around linear reg 291 200 153 200 Standard 

MW-391 UA Boron, total mg/L 12/22/2016 - 03/12/2021 CI around mean 2.2 2.0 1.8 2 Standard 

MW-391 UA Sulfate, total mg/L 12/22/2016 - 03/12/2021 CI around mean 831 400 208 400 Standard 

MW-391 UA Total Dissolved Solids mg/L 12/22/2016 - 03/12/2021 Future median 2630 1420 1420 1200 Background 

Notes: 

HSU = hydrostratigraphic unit: 

PMP = potential migration pathway 

UA = uppermost aquifer 
mg/L = milligrams per liter 

pCi/L = picocuries per liter 

SU = standard units 

Statistical Calculation = method used to calculate the statistical result: 
CB around linear reg = Confidence band around linear regression 

CI around mean = Confidence interval around the mean 

Future median = Median of the three most recent samples 

Statistical Result = calculated in accordance with Statistical Analysis Plan using constituent concentrations observed at monitoring well during all sampling events within the specified date range 
For pH, the values presented are the lower / upper limits 

GWPS = Groundwater Protection Standard 

GWPS Source: 

Standard = standard specified in 35 I.A.C. § 845.600(a)(1) 
Background = background concentration (see cover page for additional information) 



October 2021 

ATTACHMENT N 



Certification of Financial Assurance Requirements 

On June 17, 2021, Dynegy Midwest Generation, LLC provided financial assurance in the form of 

performance bonds to the Illinois Environmental Protection Agency in the amount of $29,230,815 for the 

Fly Ash Pond System and the Bottom Ash Pond at the Baldwin Power Plant. 

I, Matthew A. Goering, Senior Vice President of Dynegy Midwest Generation, LLC, do hereby certify to the 

best of my knowledge for the above referenced CCR Units that the financial assurance instruments satisfy 

the requirements of 35 I.A.C. Part 845, Subpart I.  

_________________________ 

Matthew A. Goering 
Senior Vice President 
Dynegy Midwest Generation, LLC 
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