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EG&G Mdund-Applied Technologies, Inc. 
Attention: Mr. Monte Williams, Project Officer ~BlagI~OSE-2 ~~~ - ~~~ ~ ~~~~~ ~~~~ .- 

P.O. Box 3000 
Miamisburg, Ohio 45343-3000 

~~~ 

RE: ER Program, Mound Plant 
BOA No. 24251 
Operable Unit 9, Hydrogeologic Investigation: 
Well Information Report RFW WO # 05376-039-001-0500 

Dear Mr. Williams: 

Enclosed are two copies of Revision 1 of the Operable Unit (OU) 9 Hydrogeological Investigation: Well 
Information Report. This report contains the boring and well construction logs for monitoring wells and 
piezometers installed as part of the OU 1 and OU 9 field campaigns. A draft of the report was 
submitted in June 1993 and received no comments from the regulatory agencies. No milestone date 
was established for the current revision. Under the terms of the Federal Facility Agreement, this report 
is a technical memorandum and is considered a secondary document. 

Revision 1 changed from the June 1993 draft due to completion of the locational survey. Errors have 
been corrected in the soil and the USCS rock types, as well as the location and elevation coordinates. 
A revised map of the Mound Plant groundwater monitoring network is included. The map, summary 
tables, and the geologic logs report the results of the survey in plant coordinates. Additional tables 
have been added to the appendix and allow monitoring well and piezometer coordinates to be 
determined in the common national datums, i.e, North American Datum of 1927 (NAD 27) and North 

- - - - - . - American -Datum of 19-8-3- (NAD 83). . AS also described in the report, _care myst be- taken when 
comparing or transcribing vertical data points, e.g., groundwater elevations, to ensure that the data 
are in a common datum. The additional tables provide elevations in National Geodetic Vertical Datum 
of 1929 (NGVD29) and North American Vertical Datum of 1988 (NAVD 88); all logs report elevations 

- 

in plant datum. I 

Because of the large amount of changes, the report is bein replaced in its entire Please discard the 

At the direction of Art Kleinrath, DOE Dayton Area Office, this progress report is being distributed to 
the project managers for informational purposes. 

If you have any questions regarding this matter, please do not hesitate to call Bill Criswell at (5051 
884-5050 or the Alternate Project Manager Mr. John Price at (51 3) 825-3440. 

revision 0 version when replacing this report in the existing \T inde 

Sincerely, 

y John W. Thorsen, P.E. 
ER Program, Subcontractor 
Project Manager 
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6501 AMERICAS PARKWAY, N.E. 
ALBUQUERQUE. NM 87110-1517 
505-884-5050 FAX: 505-884-5388 0 0 

11 June 1993 

EG&G Mound Applied Technologies, Inc. ~- ~~~ ~ ~ - 

Attention: Mr. Charles S. Friedman, Project Officer 

P.O. Box 3000 
Miamisburg, Ohio 45343-3000 

Bldg. OSE-2 

RE: ER Program, Mound Plant 
BOA No. 24251 
Operable Unit 9, Hydrogeologic Investigation Well 

Information Report 
RFW WO # 05376-039-001 -0500 

Dear Mr. Friedman: 

Enclosed is the Draft Operable Unit 9 Remedial Investigation Well Information Report. This report 
contains the boring and well construction logs for monitoring wells and piezometers recently installed 
as part of the OU 1 and OU 9 field campaigns. A revised map of monitoring wells and piezometers 
is included. The map, summary tables in the report, and the geologic logs include results of the recent 
locational survey of the monitoring well network. Please be advised, however, that the survey data 
are still being evaluated. Potential errors concerning both the precision and accuracy of the vertical 
and horizontal control monuments at the Mound Plant may result in significant revisions of the data 
published in this draft report. We are working to schedule a meeting with your staff to discuss the 
survey. 

- - - . - This-OU 9 Well Information Report is a Federal Facility Agreement (FFA) deliverable.. In accordance ._ 

with the OU 9 schedule dated 21 April 1993, this report is due to the regulatory agencies 14 June 
1993. However, the enclosed report is listed in the schedule as a supplement to Volume 2 of the Site 
Scoping Report. Although the document formats are similar, as you are aware, the OU 9 Well 
Information Report is a data report for the remedial investigation and is not properly a part of the 
scoping efforts. The OU 9 Well Information Report is a secondary document under the FFA. 

At the direction of Art Kleinrath, DOE Dayton Area Office, this progress report is being distributed to 
the project managers for informational purposes. 

If you have any questions regarding this matter, please do not hesitate to call Bill Criswell at  (505) 
884-5050 or the Alternate Project Manager, Mr. John Price, at  (51 3) 825-3440. 

Sincerely, 

ROY F. WESTON, INC. 

John W. Thorsen, P.E. 
ER Program, Subcontractor 
Project Manager 

cwc/ r t  
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1. INTRODUCTION 

The U.S. Department of Energy (DOE) Mound Plant, Miamisburg, Ohio, was placed on the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCIAI National Priorities 

List (NPL) on 21 November 1989 (54 FR 48184). Pursuant to its NPL status, the DOE signed a 

CERCLA Section 120 Federal Facility Agreement (FFA) with the U.S. Environmental Protection Agency 

(EPA) thatbecame effective 1 1 October 1990. A similar agreement is currently in negotiation between 

the DOE and the Ohio EPA (OEPA). The terms of the FFA require that the DOE develop and implement 

remedial investigations (Rls) and feasibility studies (FSs) and conduct interim remedial actions in order 

to ensure that environmental impacts associated with past and present activities a t  the site are 

thoroughly investigated and appropriate action is taken to protect the public health and welfare and 

~- 

the environment. 

Under the terms of the FFA, DOE has initiated field work in support of the hydrogeologic 

characterization of the Site. This work has involved the installation of new monitoring wells and 

piezometers in accordance with plans described in the Operable Unit 9 Site-Wide Work Plan [Finall 

(DOE 1992b) and the Operable Unit 1 Proposal For Additional Work [Final] (DOE 1992~) .  

2. SCOPE OF WELL INFORMATION REPORT 

This report presents a location map (Plate 1) and well construction and borehole lithology details. for 

monitoeng wells and-pi-ezometers .instaJed_on . -  and adjacent ~ . .  .. to .. Mound . . - . Plant . - . as ~ . part . of .. the . . . ongoing . .  . .  

remedial investigations. New monitoring wells and piezometers were installed under Operable Unit 

(OU) 1 and OU 9. As part of the OU 9 investigations, a complete location and elevational survey was 

conducted of all new wells and piezometers and some existing monitoring wells. This report includes 

the new survey data for new and existing monitoring wells. An operational assessment of the 

accuracy of the survey data is included. 

. ... 

Additional geologic and lithologic information for Mound Plant can be found in the Site Scoping Report: 

Volume 2 Addendum - Stratigraphic and Lithologic Logs (DOE 1993), which contains a compilation of 

borehole logs performed as part of plant engineering, planning, and foundation studies. Well 

construction details for municipal, production and other monitoring wells not included in this report can 

be found in the Site Scoping Report: Volume 2 - Geologic Log and Well Information Report 

(DOE 1992a). 
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3. ER PROGRAM GROUNDWATER MONITORING NETWORK 

The environmental monitoring network at Mound Plant consists of municipal, domestic, plant supply 

and monitoring wells installed on and adjacent to the plant. A comprehensive review of the monitoring 

wells on and adjacent to Mound Plant is beyond the scope of this report. Details of the history and 

construction of wells within this network are provided, where known, in the Site Scoping Report: 

Volume-2 Geologic Log and Well Information Report (DOE3 992a). An update of new information 

on existing wells is summarized in Subsection 6 below. 

-~ - ~ 

Under OU 1, 15 new monitoring wells and 12 piezometers were installed from 19 October 1992 

through 10 March 1993. All of these constructions were developed and are currently in service. A 

typical monitoring well construction is shown in Figure 3.1 . The technical specifications are provided 

below. Detailed logs are provided in Appendix A. In addition to the wells and piezometers, two 

exploratory soil borings were installed and grouted afterward. Borehole BOO1 comprised a single 

boring. Boreholes BOO2 and BO03 together comprise a single boring as described in the logs 

(Appendix A). During evaluation of data for this report, it was discovered that one of the OU 1 

monitoring wells proposed had the same number as an older, unused monitoring well. The proposed 

well 0371 (DOE 1992c) is actually known as 0397 and is reported in this document as such. Future 

references to new well 0397 should state that this was originally proposed as 0371. 

Under OU 9, 36 new monitoring wells and 27 piezometers were installed from 4 January to 

2 May 1993. Not all of these constructions could be developed and some are not currently in service. 

- -Additional efforts are- being- initiated - to  facilitate development. - The technical -specifications are 

provided below. Detailed logs are provided in Appendix A. In addition to the wells and piezometers, 

two exploratory soil borings, designated 0384 and 0396, were installed and grouted. In addition, five 

bedrock coreholes (0348, 0349, 0350, 0352 and 0355), originally planned to be completed as 

monitoring wells, were left, at this writing, as open boreholes to monitor water levels in the deep 

bedrock. 

- - - - _ .  . . -  

4. WELL DESIGNATIONS 

A four-digit location code is provided for each monitoring well and piezometer, as described in the field 

sampling plans (DOE 1992b, c). The well construction logs (Appendix A) are arranged numerically 

according to the location codes. For sampling handling and data management, the location codes are 

used in conjunction with descriptor code prefixes. The descriptor codes are not used in this report, 

as the four-digit location codes are unique to each well or piezometer. Additional information is 

available in the OU 9 Field Sampling Plan (DOE 1992b3, the OU 1 Proposal For Additional Work 

(DOE 1992c) and the Site Scoping Report: Volume 2 - Geologic Log and Well Information Report 

(DOE 1992a). 
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Figure 3.1. Well construction diagram. 
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Letter codes are used to designate installations other than monitoring wells. Exploratory soil borings 

installed by OU 1 are designated with the prefix "B" followed by a three-digit location identifier. All 

piezometers in OU 1 or OU 9 are designated by the prefix "P" followed by a three-digit location code. 

Soil borings conducted during the OU 9 investigations do not have the "B" designations, but follow the 

~~ -~ -~ ~~~ conventionalmonitoring well sheme o f  four-digit codes. ~ ~ ~ ~~ ~ 

. 
5. WELL LOCATIONS AND SPECIFICATIONS 

Plate 1 depicts the locations of all currently known monitoring wells and piezometers at  Mound Plant. 

This includes the new monitoring wells and piezometers installed under OU 1 and OU 9 and any 

existing wells still in service. Wells taken out of service or abandoned, or those that could not be 

located during the survey, have been eliminated from the map. 

The map was generated in electronic data format from data compiled by Woolpert Consultants, Inc., 

Dayton, Ohio, from-color aerial photographs taken on 8 December 1985. The original data file used 

a Mound Plant coordinate system. The data were transformed to state plane coordinates using an 

algorithm written by Oak Ridge National Laboratory, Grand Junction Projects Off ice, Grand Junction, 

Colorado. The approximate locations of nonsurveyed wells are also plotted on Plate 1 (DOE 1992a). 

All of the new monitoring wells and piezometers and most of the existing monitoring wells were 

- surveyed by-a contractor licensed in the state of Ohio. Significant errors in the locations-and casing 

elevations were noted for some wells in the Operable Unit 9 Site-Wide Work Plan (DOE 1992b). As 

a result, all monitoring wells currently in use by the Mound Plant ER Program were resurveyed as part 

of the OU 9 hydrogeologic investigations. 

- - . .  .. 

Evaluation of the new survey indicates that it is more credible than any of the previous control surveys. 

It uses a combination of Global Positioning System surveys and short traverses to determine the 

horizontal coordinates used. Network redundancy provides a high degree of internal precision. The 

horizontal coordinates were recorded in North American Datum of 1983 (NAD 83) and converted to 

North American Datum of 1927 (NAD 27) using a program called NADCON. This program uses a 

mathematical model that should be accurate to within 0.5 ft at the 67 percent confidence level and 

is probably much better. Any two adjacent points should not have a relative error greater than 

1 :20,000. 

Inspection of the horizontal coordinates, however, reveals that the Mound Plant control monuments 

are poorly located in respect to the national datums available. Errors in horizontal distances appear to 
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include a coordinate shift of approximately 400 ft and random errors of about 20 ft. The Mound Plant 

control monuments used in the ER Program basemaps are those provided by the Boundary Survey for 

Mound Facilities (1 982) published in the Site Scoping Report: Volume 4 - Engineering Map Series (DOE 

1992d). In order to depict the monitoring well and piezometer network on the Mound Plant basemap, 

the horizontal coordinates were transformed to the plant datum using an affine transformation program. 

Selected wells were used as-control points for the -transformation-because many more points are 

available. The root-means-squared error of the affine transformation is 1 ft. It is estimated that the 

transformed coordinates vary from true coordinates by less than 2 ft 95 percent of the time. At a 

mapping scale of 1" =200', this is about 0.01 inch, and well within the National Map Accuracy 

Standards. 

@ 

- ~- 

For the vertical leveling, the surveyor used National Geodetic Survey benchmarks (G139, H139 and 

J139 Reset 1990) for reference points and a combination of differential leveling and vertical angles. 

Based on the survey, the benchmarks appear to be stable and represent the best local value for the 

national vertical datum. However, the leveling performed indicates that the Mound Plant control 

monuments do not reflect either National Geodetic Vertical Datum of 1929 (NGVD 29) or North 

American Vertical Datum of 1988 (NAVD 88). The Mound Plant control monuments are approximately 

1.1 5 ft higher than NGVD 29 and 1.77 ft higher than NVAD 88. Additionally, the monuments 

apparently installed as part of the 1982 boundary survey appear less accurate than the older 

monuments installed in the 1940s. The surveyor noted that the newer monuments should be avoided 

altogether for precise leveling requirements. In order to reconcile vertical elevations of the monitoring 

well and piezometer network to the existing Mound Plant basemap, 1.1 5 ft must be added to 

coordinates reported in the NGVD 29 datum and 1.77 ft added to coordinates reported in the NAVD 

88 datum. 

0 
. . . . . -. . . - . . . . . . . . . . - . . . .. . . . . . . - . . . . - . . . . . . . . . . - - - - - 

Plate 1 and the logs in the appendices report horizontal and vertical coordinates of the Mound Plant 

monitoring wells and piezometers in the plant datum. This datum is in error against the national 

standards as discussed above, but is currently the only detailed base map available. Since the Mound 

Plant basemap may be revised and updated sometime in the future, Tables D.l and D.2 in Appendix 

D report horizontal and vertical coordinates in NAD 83MAVD 88 and NAD 27MGVD 29. These tables 

must be used to properly determine coordinates of Mound Plant monitoring wells within a national 

datum. 

6. TECHNICAL WELL INFORMA?ION 

Tables VI.1 and V1.2 present summaries of the new monitoring wells and piezometers, respectively. 

These summaries include both OU 1 and OU 9 installations. Complete well and piezometer completion 
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and construction details are given in Appendix A. Horizontal coordinates and elevations are given in 

plant datum. 

Table V1.3 presents updated information for existing monitoring wells obtained during the current phase 

of the OU 9 hydrogeologic investigations. Horizontal coordinates and elevations are given in plant 

datum. Wells 0001, 0002, 0003, 0004, 0006, 0008, 0055, and 0122 were properly abandoned 

during the 1992 to 1993 field campaigns and no longer exist. Older wells 0035 and 0052 (DOE 

1992a) could not be located during the survey and are assumed to have been abandoned at an earlier 

but unknown date. Details on other monitoring, domestic or municipal wells not included in Table 11.3 

remained unchanged from data provided in the Site Scoping Report: Volume 2 - Geologic Log and Well 

Information Report (DOE 1992a). 

7. LOG REPORT SPECIFICATIONS 

Appendix A of this report presents computerized, graphical representations of well construction details, 

borehole lithologies, and sampling information. Figure 7.1 provides an example of a typical geologic 

and well information log report. Each log presents borehole and monitoring well background 

information. This information is transcribed from the original field logs, then entered into a computer 

program that generates the information on the log report as numeric or character field outputs. Total 

depth is also a numeric field but requires the input of a positive numeric value. The drilling company, 

drilling method, drilling fluid, ground surface elevation, top of casing elevation, and logged by fields 

- are character fields. Elevations are currently recorded in plant datum. Significant -events or data 

pertaining to a particular borehole or well are entered into the comments field. The data transcription 

was reviewed and verified by a geologist. 

On each log report, borehole lithology, sample depth, and well construction information are represented 

in graphic, symbol, and text format using the following data columns: 

- Depth: The depth scale is represented by segmented lines within the depth column. Each 
segment represents a 1 -ft increment. 

- Sample: This data column presents sample information consisting of three individual 
columns: 

- T column: Sample type. A letter code illustrates the types of samplers used during 
drilling and at what depth they were used. The sample depth is identified by the 
location of the sampler letter code next to the incremented depth column. There are 
six sample types: 

SS - split spoon 
C - auger or rotary cuttings 
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GEOLOGIC LOG 

Comments: - 

Project  Manager PAGE: 

- 1 of  5 John 8 .  Price 
MOUND PLANT 

well mtcrislr 

Drilling Company Bower Morner 

Drilling Fluid None 
Drilling Method Cable Tool 

Date Started 9/16/89 
Date Completed 9/20/89 

w&BY Jeff Manship 
Checked BY TomTham ' 

S I N G :  Stainless 
.eel. 4'. 

Borchole/Well Id 0304 
STATE PLANE COORDINATES 

North (ft) 5%159.94 
East (ft) 149454958 

Ground Surface Elev. (ft) 693.10 
Top of Casing Elev. (ft) 692.40 
Total Depth (It) 103.9 

Lithologic Derription 

Figure 7.1. Typical geologic and well information log report (page 1 of 5). . 

ER Program, Mound Plant 
Revision 1 January 1994 

OU 9, Hydrogeologic Investigation: Wet1 lnfOtm8tiOn Report 

M0UNISIMBWIDFa.W 1114180 
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GEOLOGIC LOG 
Project Mansgrr 

John E. Pr ier  I MOUNDPLANT I PACE : 

- 2 of 2 

well MJte* 

Figure 7.1. Typical geologic and well information log report (page 2 of 5). 

ER Program, Mound Plant 
Revision 1 January 1994 
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GEOLOGIC LOG 

weu Matcri8tJ 

Project Managor PAGE: MOUND PLANT 

lA(xFIIl; Cement 
nd bentonite p t .  

John B. Prico 

'Well 
Gm 

- 3 of 5 

Figure 7.1. Typical geologic and well information log report (page 3 Of 5). 

ER Program, Mound Plant 
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OU 9, Hydrogeologic Investigation: Well Information Report 
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.. . 

Proicc m g o r  PACE : 
John 8 .  Prico - I of 5 GEOLOGICLOG 1 MOUNDPIANT I 

Borehole/Well Id 0304 

30x3 

mi4 

Figure 7.1. Typical geologic and well information log report (page 4 of 5). 
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GEOLOGIC LOG 

loo - 

la - 

110 - 

1s - 
.. 

m- 

m- 

- - 

Project )(wger PAGE: MOUND PLANT 

wcu h6teiirb 

John B. Price 

Toul apb - 103.9 feet. 

- 5 of 5 

Figure 7.1. Typical geologic and well information log report (page 5 of 5). 

ER Program, Mound Plant 
Revision 1 January 1994 
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DU - Dames and Moore U-type sampler 
ST - Shelby tube 
RC - rock core 
0 - continuous core (rotosonic core) 

- A column: Sample analysis. A letter code illustrates the type of analysis performed on 
each sample. There are eight types of sample analyses: 

- 
- LI - lithologic description ~ 

H3 - tritium 
EP - EP Toxicity 
AB - gross alpha and beta 
PU - plutonium 
VO - volatile organic compounds 
GT - geotechnical testing 
GC - geochemical parameters (investigation specific) 

- ID column: Sample identification. A numerical code recorded on the original borehole 
log that represents the sample collected. 

’ - Samples collected for lithologic analysis were not always designated with a sample 
identification number on the original borehole log. Other samples collected for 
lithologic analysis were assigned sample identification numbers correlating to the depth 
of the sample. All lithologic samples were assigned or reassigned consecutive 
identification numbers on the log report, beginning closest to the surface with 0001. 
Samples collected for analyses other than lithologic retained their original sample 
identification number. 

- Well Materials: Provides pertinent well construction information in text  format. 

- Well Con (Well Construction): A scaled illustration of the well construction using 
representative pattern graphics (Table VII. 1). 

- L i  (Liology): A scaled illustration of lithologic types encountered during drilling using 
representative pattern graphics (Table V11.2). 

- USCS or Rock Type: A two-letter code used to classify contrasting soil types encountered 
during drilling using the Unified Soil Classification System (USCS) (Figure 7.2) (Waterways 
Equipment Station 1953). 

Dual symbols are used to indicate borderline soil classifications, such as GC-GM. The USCS does not 

apply to bedrock lithologies or soils classified as glacial till. Therefore, letter codes were developed 

that classify the lithologies (rock types) not addressed by the USCS. The appropriate USCS, glacial 

till, or rock type classification is listed for each lithology pattern. 

- L io log ic  Description: Original lithologic descriptions are directly transcribed onto the log 
report and correspond with appropriate USCS/Rock Type classifications, lithology patterns, 
and sample depths. 

Each lithology pattern (Table V11.2) is designed to graphically symbolize the corresponding 
lithologic description as closely as possible. As a result, a single USCS classification can 
be represented by several different lithology patterns. For example, the USCS classification 

. ER Program, Mound Plant OU 9, Hydrogeologic Investigation: Well Information Report 
Revision 1 January 1994 
MWNDSVIBWIDF4.W 1/14/84 
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Table VII. 1. Well Construction Pattern Explanations 

Bentonite pellet backfill. 

Solid pipe surrounded by bentonite pellets. 

Solid pipe surrounded by bentonite duny. 

Backfill consisting of native sediment. 

Slotted pipe surrounded by gravel. 

Gravel baddill. 

. .  

Solid pipe surrounded by gravel backfill. 

Solid pipe surrounded by earth baddill. 

.. ' .  .. , ; : Solid pipe surrounded by quartz sand. . .  :. . .  
: . . , 

ER Program, Mound Plant 
Revision 1 January 1994 
UOUH)(IUISWIDFQ.WP i/i4/m 

OU 9, Hydrogeologic Investigation: Well Information Report 
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Table V11.2. Borehole Lithology Pattern Explanations 

USCS USCS U S 8  

OL Organic. silt to silty day 

 and ( p o ~ l y  and we11 graded) 

GM Siltysandygravel 

ST Siltstone 

.~ 

ER Program, Mound Plant 
Revision 1 January 1994 

OU 9, Hydrogeologic Investigation: Wall Information Report 
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MAJOR DIVISIONS 

CL 

OL 

MH 

mARSE 
GRAINED SOILS 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GRAVELLY CLAYS, SANDY 
CLAYS, SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC SILTY CLAYS 
OF LOW PLAsncTy 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR SILTY SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGERWN 
NO. 200 SIEVE 

SIZE 

OH 

PT 

FINE GRAINED 
SOILS 

ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICTY. ORGANIC SILTS 

PEAT, HUMMUS, SWAMP SOILS WITH HIGH 
ORGANIC CONTENTS 

MORE THAN 50% 
OF MATERIAL IS 

THAN 
NO. 200 SIEVE 

SIZE 

GRAVEL AND 
SRAVEUY SOILS 

. -  

WRE THAN 50% 
OF COARSE 
FRACTION 

RETAINED ON 
NO. 4 SIEVE 

SAND AND 
SANDY SOILS 

WRE THAN 50% 
OF COARSE 
FRACTION 

PASSlNG NO. 4 
SIEVE 

.. . .. 

SILTS AND 
CLAYS 

SILTS AND 
CLAYS 

:LEAN GRAVELS 
(UTILE OR NO 

FINES) 

GRAVELS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF 

FINES) 

CLEAN SAND 
(UTILE OR NO 

FINES) 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF 

FINES) 

UQUlD LIMIT 
-THAN50 

UQUlD LIMIT 

50 
GREArrRTHAN 

HIGHLY ORGANIC SOILS 

I TYPICAL DESCRIPTIONS 
SYMBOL 

WEU-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, UllLE OR NO FINES 

Gw I 
POORLY-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES. UlTLE OR NO FINES 

I 

I 
SILTY GRAVELS, GRAVEL-SANDSILT 
MIXIURES 

I 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
MIXTURES 

GC I 
I 
I 

WELL-GRADED SANDS, GRAVELLY SANDS, 
UTTLE OR NO FINES 

POORLY-GRADED SANDS, GRAVELLY SANDS, 
UTILE OR NO FINES 

sp I I 
SILTY SANDS, SAND-SILT MIXTURES 

SM I 
I 

I 

CLAYEY SANDS, SANDCLAY MIXTURES 

INORGANIC SILTS AND VERY FINE SANDS, 
ROCK FLOUR, SILTY OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH SLIGHT P u s n c i T y  

INORGANIC CLAYS OF HIGH PLAsnciTy, FAT 
CH I CLAYS 

MndGntSoilClass/ 12-26-90 NOTE: Dual symbols are used to Indicate borderline SOU dassntcatlons. 

Figure 7.2. Unified Soil Classification System chart (Waterways Equipment Station 1953). 

ER Program, Mound Plant 
Revision 1 January 1994 
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"CL" can represent lithology patterns that symbolize clay, silty clay, sandy clay, or gravelly 
clay (Table Vll.2). 

The Munsell soil color chart (Munsell 1975) was used to determine the sediment or rock 
color when applicable. The Munsell notation for color consists of separate notations for 
hue, value, and chroma. They are traditionally listed in that order to form the color 
designation. 

- ~ -~ - Groundwater: Provides a graphic display of groundwater levels encountered in the 
borehole during drilling (light indicator arrow) and in the well during well development (dark 
indicator arrow). When these data were unavailable on the original logs, the most recent 
groundwater level measured in the well was recorded along with the date and is displayed 
by the dark indicator arrow. 

Appendix A contains the well log completion reports. These are arranged by ER Program ID number 

located in the upper right column of the report. Additional well logs may be inserted as they become 

available. 
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APPENDIX A 

GEOLOGIC LOGS OF MONITORING WELLS 



1 2 K  Project Manager 
GEOLOGIC LOG I MOUND-OU9 I GORDON HORN 

Drilling Company NORTH !STAR DRILLING 
D d m g  . .  Method ROTOSONIC DRIU 

Date started 3/3/93 
Drilling Fluid WATER 

Date Completed 4/1/93 

checked By PAULDARR 
DALEFLORES -By - ~ 

BoreholebVeU Id 0322 
STATE PLANE COORDINATES 

North (ft) 598865.46 

East (ft) 1497201.16 
Ground surface b. (ft) 809.84 
Top of C a s h  Ekv. (ft) 811.61 
Total DeptK(ft) ~ 55.0- ~ 

~~ 

Well Materials 

Baclbi Cement - 
bentonite grout 



Project manager 
GEOLOGIC LOG MOUND - OU9 GoRwLl HORN 

I 

PAGE : 

2 of 3 - 

I 
p"tT 

- --- 

25- 

30- 

35- 

40. 

45 

Well Materials 

seal: 1/4" Bentonite 

chips 

Filter Pack: l o r n  
Colorado silica Sam 

3.0 to 425' - olive gmy (5Y 3/2) sandy silt, -10% angular to 
lbangular gravels to l', slightly moist to moist Sandy till. 

- . - . . .- . . . . . . - . . . - . . -. . . - . . . . . . - . - - .- - 

IilhologicDeeaiption 

. 

425 to 55.0' - Medium gray (N4) silty f i e  shale, thin (1/2 - 13 
intcheda of fo6silifemu limestow, dry, crumbly. 



GEOLOGIC LOG 
I 

PAGE : Project Manager 

MOUND - OU9 CORMW HORN - 3 of 3 

... - . 

65- 

m- 

- 

Well Materials Well con 

Borehole/Well Id 0322 

Total Depth = 55.0'. 



I GEOLOGIC LOG I MOUND-OU9 co(LD0W HOUW 
Project Manager PAGE : 

1 of 1 

- 
T - 

B 
B 

B 

B 

B 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 
)ate Started 2/6/93 

4 z s d  By DALEFLORES 
)ate Completed 2/7/93 

:heCked By P A U L D h  

ID 

0323 Borehole/WeU Id 
!STATE PLANE COORDINATES 

North (ft) 597941.22 
East (ft) 1495591.01 

Ground Surface Elev. (ft) 786.12 
785.65 Top of Casing Elm. (ft) 

Total Depth (ft) 20.0 

3005 
LOO5 

0010 

0015 

oou 

Well Mateerials 

Xing: stainless 
#Sed, 4' 

3ackfill: Cement - 
~ D t O n i t e  grout 

mite 

Fdter Pack 10/20 
Colorado silica sand 

saeen: stainless 
steel, 4" slot # 10 

B a c m  collapsed 
borehole m a t e d  

I I uscs 

FL 

SH 

LitbdogiCDesaiph 

0.0 to 05' - 2.Asphalt ou top of4' of gravel roed base m a w .  
05 to 85' - Vpriegated cdors from light Oiive gray (5y 6/1) to 
grrenish black (SGY 2/1) gravelly clay, -40% gravel and debris, 
debris includes wood chips, brick pieces, moist. Fill. 

85 to 10.0' - Light olive gray (sY%/I) silty ciay, vwy den~e, pieces 
of asphalt, hestone clasts to 6.' d y  to slightly moist. Fill. 

10.0 to 16.0' - Light olive gray (SY 6/l) silty shale with thin 
calcareous shaie lenses and micritic to fossilifemus limestone, dry. 
weathefedbedrock. 
Color change at 125' to pale olive (1OY 6/2) and light olive bmwn 
(SY 5/61. 

16.0 to 18.0' - Medium bluish gray (5B 5/1) to olive gray (W 4/1), 
silty shale with thin beds of calcareous shale and micritic to 
fossiliferous limestone, moist to wet between interval 16.0 and 17.0'. 
weatheld bedrock. 

18.0 to 20.0' - Medium gray 0, silty shale with thin fosg'liferous 

limestone, dy. unweathered bedrodL 

Total Depth = 20.0'. 



Project Manager 
CoRDoW HORN GEOLOGIC LOG MOUND - OU9 

0- 

B 

5- 

B 
- 

10- 

B 

I 
15 - 

B 

- 

20-- 

PAGE : 

1 of - 

e - 
ID - 

ooQ5 

0010 

0015 

oozo 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTCXSONIC DRILL 

Date Started 2/7/93 
Date Completed 2/8/93 
Lossearn DALE FLORES 

Drilling Fluid WATER 

Checked By PAULDARR 

Well Materials 

Borehole/Well Id 0324 
STATE PLANE COORDINATES 

NO* (n) 59792659 
East 1495701.00 

Ground Surface Elev. (it) 784.87 
Top of Casing Elm. (ft) 784.69 
Total Depth (it) 25.0 

Ling: stainless 
leel, 4' 
hckfii cement - 
entonite grout 

kak 1/4' Bentonite 
hips 

?her Pack 10/20 
blorado silica sand 

;creen: stainless 
teel, 4'. slot # 10 

GROUNDWATER 1 

FL 

ML 

- 
a 

- 
ML 

0.0 to 05' - 3' thick asphalt -3- thick roed gravel. Fill. 
05 to 1.0' - Moderatebyellow bmwn (IOYR 4/2) sandy gravel, 

\ -50% same sand, -50% gravela to 13, moist. Fii. 

1.0 to 6.0' - Moderately olive bmwn (SY 4/4) sandy silt, rnicritk 
limanone lenses, silt matrix slightly fuisile, dy to slightly moist. 
weathered bedrock. 

6.0 to 115' - Dark ~IWAL& gray (5G 4/7) we~(heffd clay, dense, 
medium to high plasticity, clast of limestone to 4'. calcaffous shale 
lenses, wry moist. Weathered Frock. 

115 to 120' - Dark greenish gray (5G 4/1) Silty clay, traoe gravel, 

120 to 13.0' - Dark wnish p y  (S 4/1) p'8veUy clay, 40% gravel 
law to d e r a t e  plasticity, moist. Weathered bedrock. 

to l', moist to wet. Weatbered bedrock. 

13.0 to 205' - Mod~~ately dive b m  (5y 4/4) ~ d ) '  silt, mkfiti~ 
limestone lenses, silty matrix slightly f i e ,  dry to sligbUy moist. 
Weathered bedrock. 

l3Eel 13.61 1122 02/10/93 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GoRDoIl HORN 

25 

30 

3! 

4 

PAGE : 

- 2 of 2 

- 
T 

0324 Borthole/Well Id 

B 

IithologkDescription 

205 to 25.0' - Medium light grey (Na) to medium grey m), silty 
&&with 
fossiliferous limestone, dy 205 to US, moist 245 to 25.0'. 
UmReatheredbedrOek. 

shale lenses, thin beds of micritic to 

45 - 
c 

T d  Depth = 25.0'. 



Project Manager PAGE : 

1 of 2 - GEOLOGIC LOG MOUND - OU9 HORN 

rilling Company NORTH STAR DRILLING Borehole/WeU Id 0325 
lrilling Method ROTOSONIC DRILL !STATE PLANE COORDINATES 

late Started 4/4/93 East (fi) 1496570.83 
late Completed 4/4/93 Ground Surface Elev. (fi) 796.% 

'hecked By PAUL DARI- Total Depth(fi) - ~ ~~ 30.0- ~ 

'omments: 

idling Fluid WATER North (fi) ~270.67 

DALE FLORES Top of Casing Elm. (fi) 798.89 - - 

Slope of SM/PP hill east of building 49. 

w 9 d  By 

5- 

... 

F -  
10- 

- 

15 - 

20-- - 

Well Materials 

lasing: stainless 
.eel, 4, 

~ackfii Cement - 
entonite grout 

seal: 1/4' Bentonite 
c@3 

Fdter Pack: 10/20 
Colorado silica sand 

I I uscs 

angular gravel, moderate CohesivneSS, moist. 

4.0 to 16.0' - Light olive (1W 5/4) to grayish Olive (1OY 4/2) Silty 
clay, dense, fractures easily, very thin calcareous shale lenses, d y .  
Weathered bedrock. 

16.0 to 19.0' - Medium li&t gray (N6) where d y ,  medium dark gray 
(N4) where wet silty shale, f d e ,  interbedded calcareous shale, 
fracture at 17.0', dry to wet. Bedrock 

19.0 to 30.0' - Medium gray w) shale, thin beds of fassiliferous 
limestme, shale fractures easily. Bedrock. 



rrojccr nanager PAGE : 

GEOLOGIC LOG I MOUND-OU9 I mu I 2 o f 2  - 
I I ~ - - -  

Borehole/Well Id 0325 

Well Materials 

reen: stainless 
eel, 4’, slot # 10 

GROUNDWATER i 

PetY 9.00 1053 04/04/93 

Total Depth = 30.V. 



GEOLOGIC LOG MOUND - OU9 

O-1 

PAGE : Project Manager 

CORDON HORN 1 of - 

1 

0326 Drill% Company NORTH STAR DRILLING Borehole/WeU Id 
Drilling Method ROTOSONIC DRILL STATE PLANE COORDINATES 
Drilling Fluid WATER 
Date Started 4/3/93 East (ft) 1497091.18 

- 

m m . 1 7  

asing stainless 
eel, 4' 

hate Completed 4/3/93 
O d B y  ~ ~ DALE FLORES 

ackfill: Cement - 
entonite grout 

Ground Surface Elev. (ft) 87552 
Top of Casing Elev. (ft) 87758 

33.0 

seal: 1/4' Bentonite 
lchips 

B 
F 

: I FL 0.0 to 10.0' -Variegated edoring Olive gray (SY 3/2) to dusky 

clayey silt, with angular limestone gravel, brick pieces, 1 ft. of 
asphalt 6.0 b 7.0', trace of mots at 9 3 ,  Oganie zone 95 to 10M, 

I 

I 

I 

yellow bmwn (10YR 2/2) to moderate yeUw bmwn (lOYR5/4) 

! 

dy to slightly moist. Fd. 

- -  

10.0 to 14.0' - Light o h  gray (SY 5/2) day, tnre graml, moderate 
plasticity, root structures, brown Stsiniag, d y  to slightly moist 

14.0 to 18.0' - Moderate olive bmwn (SY 4/4) and light olive gray 
(SY S/2) silty clay, limdone cobbles, exhibits reamant bedding. 
thin dcareow lenses, dense, d y  to slightly moist. W e a t b e d  
bedrock. 

18.0 to 193' - Medium gray m) to dark gray (N3) silty shale, 
f e  thin bedsdfossiliferous limeawe and dcsueous shale. 
Bedmek 



Project manager PAGE : 
GEOLOGIC LOG 1 MOUND-OU9 GORDON HORN - 2 of 2 

Borehole/Well Id 0326 

30- 

35- 

40- 

Well Materials 1 
Iter Pack l O n 0  
olorado silica sand 

. . .. 

- 

193 to 33.0 -Medium gray (NS) limestone and shale, limartoae 
knsar to 3. eeperated by shale, p o d  fractures. Jjedroclr. 

Total Depth = 33.0'. 



Project Manager 

GORWW HORN 
GEOLOGIC LOG MOUND - OU9 

S b h h  
teel, 4' 

k k f i ~ .  Cement 
entonite p u t  

PAGE : 

1 of - 

seal: 1/4' Bentonite 
:hip 

Drilling Company NORTH STAR DRlLLING 

Drilling Fluid WATER 

, bzd BY 

Drilling Method ROTOSONIC DRILL 

Date started 4/15/93 
Date Completed 4/15/93 

Checked By P A U L D M  
DALE FLOW 

Wter Pack 10/20 
Colorado silica sand 

Borehole/WeU Id 0327 
STATE PLANE COORDINATES 

North (ft) 601687.9!3 
East (ft) 1495166.93 

Ground Sortace Elev. (ft) 698.69 
Top of Casing Elev. (ft) 69832 

25.0 Total Depth (ft) 

scleen: stainless 
steel, 4', slot # 10 

0.0 to 3.0' - Dusky yeUaw bmwn (IWR 2/2) silty sand, w c  rich, 
roots fvst l', trace gravel, moist. Topsoil. 

3.0 to 5.0' - Moderate ye- bmwn (IWR 5/4) sand and p w l  

medium to amme sand, dy. Auwial gravels. 

5.0 to 25.0' - Moderate yellaw bruwn (IWR 5/4) silty sandy gawb 
-60 to 80% fme to coarse gravels alternates with sand lenses, fmes 

water at 135 ft., saturated. River alluvium. 

with -5056 subangular to subrounded gawk to cobbles size, 5056 

vary from - 20 -40% in sands and gravels, cobbki to S', fvst 



Project Manager 

GEOLOGIC LOG MOUND - OU9 eoRDow HORN c I 

PAGE : 

- 2 of 2 

Depth - 
T 

20- 

25- 

30- 

35- 

40- 

45- 

- 

lithologic Dfmiptioa 

Total Depth = 25.0'. 

I 



a 
... . 

a 

GEOLOGIC LOG 

I 

MOUND - OU' 
brilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 

93 
Bate Completed 4/15/93 

%ecked By PAULDARR 
DALEFLORES 4 d B Y  

Bate Started 4/14! 

Borehole/WeU Id 0328 
STATE PLANE COORDINATES 

North (ft) 601695.63 
East (fi) 1495166.40 

Ground Surface Elm. (ft) 698.65 
Top of Casing Elev. (ft) 69857 

116.0 Total Depth (fi) 

sing: stainless 
!el, 4' 

S K i  cement - 



Project Menegcr PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 2 of 5 
Borehole/WeU Id 0328 

Lo- 

- 

25- 

- 
30- 

35- 

40- 

45- 

- - 

well Materials Lithdogic Description 

35.0 to 43.0' - Dusky ydlaw braRn (1OYR m) to d d t  yellawish 
bmwn (IOYR 2/2) d, trace d f m  medium moderateb' 

Well Bolted sand, saturated, 

43.0 to 45.0' - Dusky yellaw braRn (1WR 2/2) fm trace 
fines, saturated. 

45.0 to48.0' - D d  y d h & l ~  me (IOYR 6/6) silty 60 to 
80% angular grave& 20 to4096 silt, saturated. outwash. 

8 



. . . . . - - . 

Project Manager PACE : 

GEOLOGIC LOG I MOUND-OU9 Gollool HORN - 3 of 5 

Sam well Materiale 

8 t39Y 13.50 15:OO 04/14/93 

Iithologk Description 

~ ~ ~~~ ~~~ ~~ - ~ 

48.0 to 55.0' - Iight olive gray sandy silt, f i e  sand, trace of clay, 
f a  g r a ~ ! ,  angular g r a d ,  dense, stiff, moist. 52' to 55' till unit has 
inkhedded saturated sand lenses Till. 

55.0 to 75.0' - Moderate ~ U W  b m  (IOYR 5/4) sandy gravels, 
fm tocoarse gravels, silt varies from trace to - 3096, color orange 
yellcrw (10YR 6/6) where mom silt is present, saturated. 



Project Manager PACE : 

4 of J- - GEOLOGIC LOG MOUND - OU9 GORDON HORN 

0328 
I 

C o n .  Rock 

seal: 1/4' B e n t d t e  
chips 

Fdter Pa& 10/20 
colorado silica sand 

92.0 to 935' - Olive gray (5Y 3/2) sandy silt, trace of chy, T i  
angular graxl, dense, stiff, slightly moist to moist. Ti. 

935 to 111.0' - Olive gray (SY 3/2) sandy gravel, sand, trace 

f i  96 gravel &es up to - 4056, poorly graded, saturated. 



Project Manager 
GEOLOGIC LOG I MOUND-OU9 eoRDow HORN 

Well Materials 

PAGE : 

- 5 of 5 

meex stainless 
eel, 6, slot # 10 

3ackfii collapsed 
mrehole mated  

GROUNDWATER 

111.0 to 114.0' - Moderate olive bmwn (SY 4/4) to olive gray (SY 
3/2) day, some limestone clasts, exhiiits remnant bedding fraetum 
very stil€, slightly moist to moist. Weathered bedrock. 

- . . . . . . 

114.0 to 116.0' - Medium grey (N4) silty shale, fmle, (hi lense of 
limestone, dry. Bedrock. 

Total Depth = 116.0'. 

t393 13.50 15:OO 04/14/93 
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Project Manager 
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Sample 

PAGE : 

- 1 of 2 

Well Materiale 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 

Date Started 3/19/93 
Date Completed 3/19/93 
Losged By DALEFLORES 

Drilling Fluid WATER 

Checked By PAULDARR 

casing stainless 
Steel, 4' 

Borehole/WeU Id 0329 
STATE PLANE COORDINATES 

North (ft) 601231.83 
East (ft) 14Wl3.66 

Ground Suriace Elm. (a) 707.95 
Top of Casing Elw. (ft) 70751 
Total Depth (ft) 23.0 

Backfill: Cement - 
wntonite grout 

ieaf: 1/4' Bentonite 
hips 

3ter Pa& 10/20 
3 d o  f i c a  sand 

keen: stainless 
iteel, 4', dot # 10 

I 
LithdogicDeSaiptioa 

0.0 to 4.0' - light bmwn (5YR 5/6) silty sand, - 30% fme sand, -20% 
silt, trreofdebris, debris includewood pieas, lea- and road base 
gravel, traa of mot structure, moist Fi 

5.0 to 10.0' - Moderate yellcrw bmwn (10YR 5/4) silty gravel, 60% 
silty and f i e  sand, 40 
odor, dry. m 

10.0 to 15.0' - Modem 

gravel, gravel to lE, strong petroleum 

- .  

I  yell^ b m  (1OYR 5/4) silty gravel, 60% 
silty and f i e  sand, 40% gravel, g r a d  to lR', strong 
odor, dry. Fill. 

16.0 to 180' - Moderate yellow bmwn (10YR 5/4) sand, d u m  
grained, well sorted sand, no gravel, d y  to moist. 

180 to 215' - Modvate b m  (10YR 5/4) silty Sandy 
grave4 subengular to angulargravels, -60%gra* gravel t o r ,  
-40% coarse sand and silt, Poorty sorted/graded, wet to 6atmted 

8 t33Y 19.00 10:17 03/19/93 



25- 

30- 

35- 

40- 

45 - 

Well Materials 

lackfii collapsed 
mbde material 

9, 
F 

Well cw 

Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GatDON HORN - 2 of 2 

e Sorehole/well Id 0329 

I LithdogicDgaiplion 

rotal Depth = 23.v.. 



Project Manager GEOLOGIC LOG MOUND - OU9 GORDON HORN 

A 
A 

'- A 

10- 

15 - 

A 

20-- - 

PAGE: 

- 1 of 7 

ID 

Drilling Company NORTH STAR DRILLING 

DrilIing Fluid WATER 
Drilling Method ROTOSONIC DRILL 

Date started 3/7/93 
Date Completed 3/18/93 
-9. DALE FLORES 
Checked By PAULDARR 

hhg: stainless 
teel, 4' 

)acldill. Cement - 
entonite grout 

BorehoIe/Well Id 0330 
STATE PLANE COORDINATES 

No& (ft) 6ol230.60 
East (ft) 14964212 

Ground Surface El=. (ft) 707.97 
Top of Casing Elev. (ft) 707.43 
Total Depth (ft) 175.0 - 

GROUNDVATER 

IilhologicDescription 

0.0 to 4.0' - Iight bmwn (SYR 5/6) silty 8and, -30% f i e  sand, -20% 
silt, trea of deb& debris includewoodpieces, leaves and road base 
gravel, trace of root strudures, moia  Fii. 

10.0 to 15.V - Moderate yellaw bmwn OYR 5/4) silty gravel, 60% 
silty and fie sand, 40% gravel, gravel to lm. strong PetrOhun 
odor, dry. Fill. 

16.0 to 18.0' - Moderate pAbw bmwn (IOYR 5/4) sand, medium 
graiwd, well sorted sand, no grad, dry to moist. 

~~ ~ 

18.0 to 215'- Moderate yellow b m  (IOYR 5/4) silty~andy 
grave& subangular to angular gravel& -6056 gravels, glavel to 4', 
-4056 coarse sand and silt, & sor(ed/gded, wet to saturated. 

1 DEPTH I HOUR 
22.17 



25- 

30- 

35- 

40- 

45 - 

.. 

t 

Project llsnegcr PAGE : 
GEOLOGIC LOG MOUND - OU9 toRDoIi HORN - 2 of I 

Borehole/WeU Id 0330 
US3 

WeuMaterih Iilhdogic Description z' l i t h  & 

04/04/93 

0 



.- 

Project Manager 
GEOLOGIC LOG I MOUND-OU9 GORDON HORN 

PAGE : 

- 3 of 7 
I 

Sam Well Materials 

~~ 

Bol.ehole/Well Id 0330 

fichdogicDescriptioa 

(-sass), unit hss becomtvy hard, moist with satmted QIBlse 

Mndyknsa, from 525 to 529. Sandy till. 

54.0 to 56.0' - olive gray (5Y 3/21 silty sand, trace o f  angular 

sands(-5046),dt,veymoistsandytill. 
gravel, matrix of f i  sand and silt with majority of matrix fm 

56.0 to 64.0' - Grayish dive (1WR 4/2) silty sandy -40% 
coarse sand, -50% subangular to subrounded gravel to 4' in 
diameter, -10% Silt, poorty sorted/graded, saturated. Outwash. 

64.0 10 675' - Olive gray (SY 3/2) Silt aad silty sand, traQ Of 

angular gmd, math of fm sand and silt with majority of matrix 
fm sands (-5056), dq. Sandy till. 

675 to 74.0' - Grayish oiiw (IOYR 4/2) silty sandy m ~ l ,  -10% 
silt, -40% amme sand, -5056 subangular to subrounded gravel, fme 
tocoarse@ed.OutWash. 



Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 4 of I 

f ID - 
. .. 

Well Materiale 

B 
F 

BomholeAVell Id 0330 

74.0 to 75.0' - Olive gray (W 3/2) silty sand, trace of m@m 
gravel, mtrix of f i  sand and silt with majority of matrix is f i e  
\sands (-SO%), slightly moist. Sandy till. 
75.0 to 765' - Pale yellow (IOYR 6/2) sand, medium to coarse sand, 
sand unit has 2'silt lense, silt leme light olive gray (5Y 4/1), moist 
to wet. 

aubrouaded to rounded, gravel to 1 inch, matrix made up of f i  
sand andsilt, moderatecohesin,moist. Gradlytill. 

765 to 79.V - Li&t dive gray (SY 5/21 grsvelly sandy silt, 

82.0 to 85.0' - Moderate yellow bmwn (10YR 5/4) sandy gravel, fm 
to medium aand, -40% fii to medium gravel, trace silt, saturated 
from 82.0 to 84.0', becomes dryer at 84.0 feet. 

85.0 to 95.0' - Li&t dive gray (5Y S/2) sand)' gre~el, trace sat, 
coarse sand to fme gravel, gravel subrounded to rounded, trace of 
angular limeatone cobbles, poorly gradd/sorted, % graveb Varies 
from 85.0 to 95.0' average is -20%. saturated 

95.0 to 111.0' - light olive gray (5Y 5/21 sandy grad, trace silt, 
~lt116e sand to f i e  gravel, gravel subrounded to rounded, trace of 
an*- cobbles, Poorty graded/mfled, saturated. 



Project Manager 
GEOLOGIC LOG 1 MOUND-OU9 GORDON UORN 

100- 

105 - 

110 - 

115, 

120 

125 

7 

PACE : 

5 of 7 

SamDle Well Materials 

. 

SP 

- 

Borehole/WeU Id 0330 

LithologicDeSaiptioa 

111.0 to 115.0' - Moderate olive bmwn (W 4/4) sand, medium to 
amme grain4 sand, trace of gravel to l', Little to no fuq 
saturated. 

115.0 to 135.0' - Light o h  gray (SY S/z) gravelly Wd, 
sand, f i  grave.& trace of rounded gravel to 1 lfl, Little to no 
amme sand sbaws moderately god saturated. 



GEOLOGIC LOG I MOUND-OU9 

30- - - -  

35- 

- 

- 
140 - 

145 - 

150- 

- - 

Project Manager PAGE : 

- 6 of J- G0RW)II HORN 

Well Materials 

I 

. . . -. . . . . . . - 

ieal. 1/4' Bentonite * 

B 
x 

- . . . . - - . . . . . . . . . . . . -. 

135.0 to 145.0' - right olive gray (SY 5/2) gravelly sand, 
sand, fm gravel, trace of rounded gravel to T, little to no fm 
come sand exhiiits moderately good d i n g ,  saturated. 

145.0 to 153.0' - Light olive gray (SY 5/2) Bravelly Sand, couw 
sand, fme gravel, trace of rounded gravel to 3', little to no f m s ,  
couw Band &%its modenrtely good sorting, saturated. 



Project bneger 

GEOLOGIC LOG I MOUND-OU9 OORDoll HORN 

Well Materials 

PAGE : 

- 7 of 7 

ereen: stainless 
teel, r ,  slot # 10 

aclbi  .collapsed. . . 
wehole material 

22.17 

aF 

__ 

Borehole/Well Id 0330 

IithotogicDesaiption 

53.0 to 155.0' - Light olive gray (SY 5/2) sand, medium Sand, traa 
f g r a d  at 153.0 to no grad at 155.0', sand exhibits good sorting, 
i tUetowfm,wet i  - ~ - ~- ~~~ ~- 

55.0 to 1645' - f i a t  olive gray (SY 6/l) graveUy Sand, 
and, fm to coarse gravel, gravel content Varies from 10 to 50% 
hugbout interval, gravel to 3 1/2 inches, tittle to no fines, poorty 
orted/graded, saturated. 

1645 to 172.0 - Olive gray (SY 4/1), sandy silt, moderately 
cohesive, trace of wood fragments, some black o r p i c  banding, 
moist. 

172.0 to 175.0' - Medium gray (N4) silty shale with fossilifmu6 
limestone lenses, highly weathered, dry. Bedrock 

TotalDepth = 175.0'. 



GEOLOGIC LOG MOUND - OU9 

sari: 

Project Manager PAGE: 

CORDQl HORN - 1 of 2 

I 1 uscs 

Drilling Company NORTH !j"AR DRILLING 
D n h g  Method ROTOSONIC DRIU 
Drilling Fluid WATER 
Date started 4/1/93 
Date Completed 4/2/93 
Loggeam GARY STOOPES 
CheCkeaBy PAULDARR 

. .  

Licbologic Desmiption 

0.0 to 0.4' - lbphalt 

0.4 to 11.0' - Light olive gray (SY 5/2) silty sand, f i e  d, trace of 

graveb to 3 inches in diameter. Fill. 
day, trace of grave4 gravels rule to coarse, angular to founded, 

Borehole/WeU Id 0332 
STATE PLANE COORDINAlES 

North (ft) 599505.71 
East (ft) 1497447.41 

Ground Surface Elm. (fi) 79432 
79388 Top of Casing Elev. (ft) 

Total Depth (a) 35.0 

11.0 to 13.0' - Light bluish gray (SB 7/1) 10 pak o h  (IOYR 6/2) 
to light oliw bmwn (SY 5/6) silt and clay, m y  rum, trace cobbles 
-5%. crumbly organic fragments present, dry. Fiu 

13.0 to 16.0' - Granieh gray (SGY 6/1) silty day, trace of limestone 
clasts, crumblee pnsily. dry. Weathered bedrock. 

BEDROCK 

16.0 to 25.0' - Siltstone with interbedded f d e r o u s  limestone, 
thinly bedded, 90% siltstone, aumbly, dry, slightly moist at 24.0 to 
25.0'. IMrock. 



Project llanegar PAGE : 
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brehole/WeU Id 0332 

1 
Pa 

- 
10- 

25- 

30- 

35- 

40 

45 

- 
D 

Well Mate* 

iller Pack: lorn 
blorado silica sand 

creen: stainlms 
lal, c, slot # 10 

adbill: lorn 
o l d 0  silica sand 

Lithologic Desaiptim 

30.0 to 3s.w - calcareous siltstone, interbedded fam 
Limestone, abundant fads, limestone leases not as abundant as in 
inteRal25.0 to 3O.v. 

Total Depth = 35.0'. 

e 



a 
. - .. ~ 

Project Manager PAGE : 
GEOLOGIC LOG MOUND - OU9 Go(ID(m HORN - 1 of 2 

Drilling Company NORTH STAR DRILLING Borehole/Well Id 0333 
Drilling Method ROTOSONIC DRIU !STATE PLANE COORDINATES 
Drilling Fluid WATER North (ft) 600547.19 
Date Started 4/5/93 East (ft) 1494851.90 
Date Completed 4/7/93 Ground Surface Elev. (ft) 70034 

CheckedBy - PAULDARR 
Comments: 

GARY STOOPES Top of Casing Elev. (ft) 69955 
T~talDepth(ft) - 165.0 - 

WiSFdBy 

At north end of bike way parking lot off of Old Main Street, near levee. Paired 
with 0334. 

*a 
- 

0- 

5- 

10- 

15 - 
a 

20- - 

Well Materials 

Casing: Stainless 
Iteel, 4' 

Badbill: cement - 
mtonite grout 

FL 

IjtbdogicDeMiptioa 

0.0 to 03' - Silty clay, grass, KIO~S. Topsoil. 

03 to 3.0' - Moderate yellow bmwn (1WR S/4) f i e  to medium 
gravel with -25% f ie  sand md silt, Submdd to s ~ b a n g u l ~  
gravel to 35 inches F i i  

3.0 to 4.0' - Dark p U d  b- (1WR 4/2) silty day, 80me T i  
gravel. Fill. 
4.0 to 7.0' - Drilled through amaete block, old foundatioa 1 

7.0 to 13.0' - Fi to medium gravel, rouaded, witb some silt and 
day. Fill. 

13.0 to 15.0' - Medium gray (Ns) to light gray 057) f i e  gravel, 
rounded to subrounded, - 25% silt and clay, moist to wet. Wet at 
15.0' (water table'). 

15.0 to 35.0' - No ~cavey, see log for 0334 for 15.0 to 29.0' i n t e d  



Project llenaaer PAGE : 1 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 2 of I 
I Borehole/WellId 0333 

J 
- 
20- 

. .. 

25- 

30- 

35- 

40 

45 

7 

r Well Matdab 

GROUNDWATER i 

B f Y Y  15.78 13:21 05/19/93 

PI Dek Lithologic Desaiption 

~ 

35.0 to 38.0' - Moderate yellow brown (10YR 5/4) eo816e sand and 
fm gravel, no fmes, wet. 

GP 380 to 51.0' - Fm to medium gravel, no sand or fmes, vwy clean 
gravel, wet. 
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Bolphole/Well Id 0333 
USCS 

Iith IithdogicDescription EL 

50- 

55- 

60- 

65- 

70- 

c - 

Well Material8 

eal: 1/4' Bentonite 
w 

Yter Pack: 10/20 
3Iorado dica sand 

Screen: Stainless 
iteel, 4, slot # 10 

I IWl 



Project Manager PAGE: 

GEOLOGIC LOG I MOUND-OU9 GORDON HORN - 4 of 

Borehole/Well Id 0333 

95- 

- 
T 

1- 

- 
ID 

Well Materials 

Iter Pack lorn 
h a d o  silica sand 
iclbdk 1/4' 
mtonite chips 

Backfilk 1/4' 

I I USCS a 



a 
Project Manager PAGE : 

Sam 
Well Materials 

l333 15.78 13:21 05/19/93 

Fbck 

I -~ 
Borehole/Well Id 0333 

Lithologic Desaiptioa 

995 to 101.0' - Silty sand, crumbly but semi coherwt, moist. 

~ 

101.0 to 102.0' - Coarse sandy silt and clay with clasts to 1 - T, 
dense to Bemi f i  arid soft. sandytill to silty and clayeyu1 

with subangular gravel to 3', -25% very f ie  sand and wit. Outwash. 
1020 to 103.0' - Olive gray (PI 4/1) COBlse sand arid f a  P V d  

I 

103.0 10 1080' - Li&t dive gray (PI 5/2) silty clay, with IS to 2096 
subangularclast2 - 3-, deaee, rum, dry.Till. 

1080 to 110.0' - O k  gray (PI 4/1) ~ ~ ~ l s e  Bsnd ud T i  
with subangular to subrounded cobbles to S, some fmw wet. 

110.0 to 114.0' - Olive gray (PI 4/1) coarse sand and fie granl 
with subangular to submumled cobbles to 3", trace fmes, wet. 

114.0 to 19.0' --Olive gray (5Y 4/1) medium tocoarse sand with 
ulin (- 17 silt lenses, subangular cobbles 3 4 ,  wet. 

119.0 to 122.0' - Light olive gray (PI 6/l) coarse sand and f i e  
gravel, subangular to subrounded gravels to 3'. - 25% fines 

1220 to 126.0' -Li&t olive gray (PI 5/21 COBlse sand and T i  
gravel, mbanguh to subrounded gravel to 4 3 ,  little fm 



I 1 Project Manager PAGE : 
GEOLOGIC LOG I MOUND-OU9 

30---- 

- 

.35 - 

140 - 

145 - 

150- 

c 
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Well Materials 

PACE : 

- 7 of I 

TJth - 
T 

55- 

160 - 

165 - 

im- 

175 - 

- 

x 

160.0 to 163.0' - Pale dive (1OYR 6/2) clay, fm, crumbly, dy, 
changes color to medium gray (NS) @ - 161.0'. Weathned bedrock. 

163.0 to 165.0' - Medium gray 0 siltstow With 1/2' f o d i f m  
limestone lenses, dy. Bedrock. 

Total Depth = 165.0'. 

.. . . ... 

. 



10- 

15 - 
g -  
?l 

20-- 

Well Materials 

lackfdk Cement - 
entonite grout 

. .. 

seal: 1/4' Bentonite 
:hips 

Rter Pack: 10/20 
cdorado silica sand 

steel, 4, slot # 10 

I I uscs 

0.0 to 45' - Moderate yeUw bmwn (10YR 5/41 dty sendy 
-50 ~ W I S  to cobbles &, grawb subrounded to rounded, p w b  
used ae fd material, pod mot development. FilL 

45 to 5.0' - 6 of concrete under gravel, probably dd foundatha 

5.0 to 15.0' - Sandy Gravels, little to no fmes, moderate p o d  

inchesAllwiUm. 
gradink poorly sorted, subangular to subrouaded, gravels to 2 

15.0 to 29.0' - Moderate yellaw bmwn (1WR 5/41 pRb' sand, 
saturated from 15.0 to 29.0'. AUWium. 



Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 2 of 2 
I Bomhole/Well Id 0334 

Pth - 
T 

Lo- 

- 

- 
25- 

30- 

- 

35- 

40- 

45 - 

- - 

Well Materials 

Iter Pack: 10nO 
olorado silica sand 

8 
z 

Total Depth = 29.0'. 



Date Started 2/15/93 
Date Completed 3/29/93 

D.FLORES/R.MORROW 
PAULDARR -~ 

m?d4. 
checked By 
Comments In Miamisburg City Park along sidewalk next to play ground. 

East (ft) 1494824.78 
Ground Surface Elm. (ft) 705.92 
Top of Cas@ Elm. (ft) 705.43 
Total Depth (ft) 81.0 

Well Materials 

h i a g :  stainless 
Iteel, 4' to bottom, 
LO' s e 1  casing to 
B.0' 
Backfill: Cement - 
mtonite grout 

x 

Wdl 
Gm 

c 
c 
e 
c 
c 
c 
4 
c 
c 
c 
L 
c 
c , 
I 
t 
c 
c 
I 
c 
c 
I 
I 
e 
! 

0.0 to 05' -@halt orei 4' Of gravel Sub&. 

05 to 6.0' -light olive b m  sandy silt, matrix compased of5096 

? 

sand and 50% silt with a tmce of clay, interval has some blocky 
limestwe dasts to T,verydense, moist. 

6.0 to 8.0' - Moderate yelluw bmwn sandy silt, matrix composed a 
50% nand d5096ai l t  with a trace of day, interval has some blocky 
limestone dasts to T, light dive bmwn, more lenses ofwell sorted 
fmsand,verydelme,moist. 

8.0 to 115' - light olive gray, with gray staining, f i e  sand and silt 
with trace of limestone gravel, gravel to 3', stiff, nonplastic 

115 to 125' - light olive gray to moderate yellwish bmwn with 
gray staining, fie sand and silt with trace of limeatone gravel, 
gravel to T, stiff, nonplestic 

12.0 to 13.0' - Olive p e ~  clayey silt with 10% f i  sand, bas trace 
of f d  fragments, trace of limestone clasts to 4', very stiff, non to 
low plastiaty, slightly moist to moist. 

13.0 to 22.0' - Dark greenish gray (SGY 4/1) clayey silt, 10% f i e  
sand, has trace of fossil fragments, trace of limestone clasts to 4'. 
veiystiff, rn to&wplastity,reyhard drilling, slightly moist to 
m0isL 
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Project Manager PAGE : 
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20- 

- 
- 

25- 

- 
ID 

- 
T 

well Materials 

30- 

35- 

' 

40- 

45- 

1 

ieal: 1/4' Bentonite * 

_ A  

- 
GROUNDYATER 

Borehole/WeU Id 0335 

LithdogicDescription 

22.0 to 27.0' - Medium dark gmy (N4). silty shale with fossilifemus 
thinly bedded limestone beds, gradational contact from weathered 
clay at 20.0' to distinguishable shale at 23.0', f d e ,  slight moist. 
Bedrodt - 

Total depth 27.0' with rotwmk. Completed to total depth with air 
rotay. 

RUN #1: 27.0 to 359' 
RECOVERY = 100% 
RQD = 45%. 
Medium gray W/O) shale, prrQrmnan t l y h O m y - s O m t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

mtabeddedwith Limestone,frassilifeiouswith partings along 
fossil ZWeB, generally iadistinct bedding, dry along bedding features, 
no fractures evident, poor RQD may indicate fracturing, however, 
coring chewed up broken pieces pretty well, limestone is micro to 
coarsely cystalline, vey hard, dense, no visible pomsity, dry. 

Hit water at 365'. 
RUN # 2  35.9 to 409' 
RECOVERY = 91% 
RQD = 48% 

inteddded with limestwe, owy fossiliferous with partingi along 
fossil zones, generally indistinct bedding, poor RQD may indicate 
fracturing, hawever, Coring ground up broken pieces, hit water in the 
fracture zones from 35.95 to 38.12', limestone is micro to coarsely 
eystalliae, very hard, dense, lower ant is solid, non-fractud, 
matrix is dry to damp. 

RUN # 3  40.9 to 50.0' 
RECOVERY = 1 W S  
RQD = 88% 
Gray (NS/O) interbedded shale and limestone, predominantly 
homogeneous, very fossiliferous with partings along fossil zones, 
perally indistina hedding, dry akmg bedding features, vtry poor 
RQD may indicate fracturing however coring ground up broken 
pieasprettywell,limaaoncismierotocoarselycystcllline,~ 
had, dense, &wereore hedid, aon-fractured, matrix is dry to 
damp. 

Medium gray W/O) shale, t d y h v W - m  

[:E:: I HOUR I DATE I 
B 14:42 02/23/93 
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Pro jcct Manager 

GEOLOGIC LOG MOUND - OU9 GoRDoll HORN 
PAGE : 

- 3 of 4 

Well Materiale 

Iter Pack: #7 - - -  

lica sand 

mn: Staial- 
eel, 4', slot t 10 

I IWI 

ncwi #5 silica 
Ind 

a c K i  1/4' 
entonite chips 

8 P t E e I  36.50 1 4 ~ 4 2  02/23/93 

R U N  #4 50.0 to 605' 
RECOVERY = loosb 
RQD = 47% 
Medium light gray gJa/O) interbeddd limestone and hale: 

k s d i f ~  shak is vy platy to f d e  at times, trace soft d i t  
deformation, m e  open bedding in limestone, wet to moist along 

in very hard, coarsely eystalline dense, gene* 
damp. 

pedlyo.1  to 0.23 W S t r i n ~  trace mottled,Hey 

RUN M: 605 to 703' 

RECOVERY = loosb 
RQD = 67% 

Medium light gray (N6/0), shale interbedded with hes tme ,  trace 
mottles, very fossil if em^ shale is very platy to fissile at times, trace 
soft sediment deformation, m e  open bedding in limestone, 
limestone is very hard, comely erystalliw dense, generally damp, no 
fractures, some poortydewloped bedding fractures in shale, thin 1 - 
2 mm. shak lenses in limestone, wet along parting6 in shale. 

RUN #6 703 to 81.0' 
RECOVERY = loosb 
RQD = 78% 

Medium light gray (N6/0), limestone inte- with Shale, trace 
mottles, my fossiliferous, shale is vety platy to fsile at times, trace J 
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0335 I Borehole/WeU Id 

!!!!! 
A - 

Well Materials 

SSI 

Lithdogie Description 

Depth = 81.03'. 

1 



Project lleneger I PAGE : 
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1 I 

nay; 
~rilling Company NORTH STAR DRILLING Borehole/WeU Id 
hbg . .  Method RCJTmONIC DRILL STATE PLANE COORDINAn 
hilling Fluid WATER North (ft) 

)ate started 
)ate Completed 3/21/93 Ground S d c e  Elm. (ft) 

m d B Y  
:becked 4) PAULDARR 
:ommen& 

~ 3/19/93 . _  

DALEFLORES Top of Casing E 
Total Depth (ft) 

3rd and Mound, in parking lot of Top Design just east of 1 

ivrn 

23 
600380.42 

710.23 
5lev. (ft) 710.03 

~ 

I Eastm 14%20219 

railtoadtrack. 

T 

0- 

A 
A 

5- 

10- 

15 - 

20-- - 

Well Materiale 

wing staialess 
eel, a. 

D.0 to 3.0' - h d s c a p e  gravel ovw 4 inches Of -halt, c~ntainS 
~ l l a n e u u ~  debris such as pieces of wood, peat material, mixture 
of peat and sand to10 ret. Fill. 

3.0 to 35' - Dad yellow bmwn (1WR 5/4) saad, fie d, trace of 
day, very dense, trace of mplar grawL 

35 to 10.0' - Moderate pllowish b m  ( 1 m  5/41, graw sandy 
silt, f i e  sand, -40 to 50% gravels up to 3., dense, moist. h w @  
till. 

10.0 10 lS.0' - Moderately yellow b m  (1OYR 5/41 silty Sandy 
grad, d graded, fme sand to coarse gravel, gravel to 2 inches, 
g r a d  subangular to submuadd, dghtb moist Outwash. 

15.0 to 20.0' - Moderately yeuaW bmwn (1WR 5/4) silty ~ n d y  
gravel, well graded, f i e  sand to coarse grawl, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 



PACE : Project Manager 

- 2 of 6 GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Bomhole/WeU Id 0336 

well Materials 

. .  

Lithologic Dgaiptioa 

37.0 to 53.0' - Pale yellow bmwn (lm 6/2) to moderate @W 

bmwn (10YR 5/4) silty sandy p v e l ,  -6056 fm to coarse -1 up 
to 3 inches, 30% coarse sand, trace silt, trace cobbles to 5 inches, 
saturated. Outwash. 

e 

a 



GEOLOGIC LOG I MOUND-OU9 

- 

Well Materials 

PAGE: Project Manager 

GORDON HORN 3 of 6 - 

Rock 

i3.0 to 54.0' - Olive gray (SY 4/7) gravelly sandy silt, f ie  sand, 
IO% gravel, subrounded to rounded, graveb up to 1 inch, my stif f ,  
lense, sIightlymoistTill. 

i4.0 to 63.0' - MoQrate yeucrW b m w n  (IOYR 5/4) silty ~ d y  

-Of Cobbks to5 inches, Mturated OUtwPsh. 
pel,  61356 f i  tocoanwglad up tor, 3046ararae sand, 10% silk 

63.0 to 64.0' - M o d ~ t d y  yeucrW bmwn (1WR 5/4) -d, traa 
gravel, angular gravel, fm sand, very stiff, no plasticity, moist. 
sandy till. 
64.0 to 645' - Moderate @Iw b m w n  (10YR 5/4) ~ d ,  -3056 

gravel, very stif f ,  nm-pladc, moist. Gravelly tiu 
ted from 63.0 to 64.0 by thin gravel lense. 

645 to 85.0' - Moderate yellaw b m w n  (1WR 5/4) dty Sandy 

gravtls, -6096 fme to coarse gravel up to3'. -3046 coarse-d, trace 
of silt, pady p d e d / d ,  saturated. Outwash. 
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Borehole/WeU Id 0336 
US€S 

LithdogicDescription E Ljth well Materiale 

seal: 1/4' Bentonite y@? 

I 1-1 

gravel, -60% f ie  to aimc gravel up to 3 inches in diameter, 30% 
coarse sand, 10% dt, trace of cobbles to 5 inches, saturated. 

0 

0 
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Well Materials 

iker Pack: 10/20 
idorado silica sand 

ClZIXCStainless 
teel, 4, slot # 10 

Baclbi lorn 
E&rado silica sand 

6aclbi 1/4' 
Bentonite chips 

L h o l e N e l l  Id 0336 

105.0 to 110.0' - Moderate yellow bmwa 

saturated. outwash. 

5/41 gram@ sand, 
silt, cOanu3 from 105.0 to llO.0', PodY sorted/graded, 

110.0 to 115.0' - M h k  Y U ~ W  b- (IOYR 5/4) silty sandy 
gravel, -6096 f - ,  to 
poorly graded/uorted, saturated. OuhRash. 

grad, -30% coarse sand, some silt, 

115.0 to 121.0' - G& (5GY 6/l) clay, traQ Of mplar 
limaaonedast,vtydenee, v e r ) l t h i n s a n d l e n s e s ~ c l a y  
fractures, remnant W i g  features, d y  to slightly moist 
Weathered bedrock. 

121.0 to 125.0' - Dark m gray (SGY 4/1) fossiliferous 
limestone gravel, angular limestone gravel to 3'. lense of fm to 
d u m  sand at 124.0', some silt, interval from 121.0 to 121.75' is 
mixture of broken rock and g r a d  
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0336 bmhole/Wd Id 

*& 

- 

130- 

135. 

140 

145 

Well Materials Well 
Con Lith Lithologic Description 

$ale has thjnlybeddcd fossiliferous limestone lenses, moderately 
wthered, trace of thin calcareous rhale le=, crumbles m, dfy. 
3edmclt 
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MOUND - OU9 GoRDoll HORN - 1 of 2 

Comments Parking lot of Top Design at 3rd and Mound 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRIU 
Drilling Fluid WATER 
Date started 3/21/93 
Date Completed 3/21/93 

CheckedBy 
DALEFLORES 
PAULDARR - 

- 
mzwdBy 

5- 

..- - - 

10- 

15 - 

20-- - 

BOreholeAVeU Id 0337 
STATE PLANE COORDINATES 

North (it) 60037279 
East (ft) 14%201.85 

Ground SnrtaCe Elm. (ft) 710.10 
709.74 Top of Casing Elw. (ft) 

T~talDepth(ft)- - -  - 37.0 - - 

Well Materials 

asing stainless 
teel, 4' 

hckfii Cement - 
entonite grout 

. - . . .. . - - . . . . . . 

ieaL- 1/4' Bentonite 
hips 

Lithologic Description 

0.0 to 3.0' - Fill. 

3.0 to 35' - Dark yellaw bmwn (IOYR 4/2) sand, f i e  sand, trace of 
Ida". very dew. trace of anrmlar 0aveL 

35 to 10.0' - Moderate p l l b h  b- (10YR 5/41, P d Y  WdY 
silt, f i  sand, -40 to 50% gravels up to 3", dense, moist. Gravelly 
till. 

. . . . . . . - -  - - . ... . .  .. ... 

10.0 to 15.0' - Moderate yellow bmwn (IOYR 5/4), silty sandy 
gravel, well graded, T i  sand to coarse gravel, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 

15.0 to 20.0' - Moderate yellow bmwn (IOYR 5/4), silty sandy 
gravel, well graded, f i e  sand to coarse gravel, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 



. 
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PAGE : Project llanegar 

Borchole/well Id 0337 
2 of 2 - GEOLOGIC LOG 1 MOUND-OU9 GoRDoli HORN 

.. 

well Materials 

Iter Pack: lono 
>lodo silica-sand 

m: Stainl- 
eel, 4', slot # 10 

L 

0.0 to 22.0' - Moderate yellow b m  (1WR 5/4) dty Mndy 
pve& well graded, f l  Mnd to amme gravel, gravel to 2 iachcs, 
pvel subangular to subrounded, slightly moist. Outwash. 

gvel(-5%), vwy dense, moist. Till lense. 

!25 to 25.0' - MoQrate yeuaW b m  (1OYR 5/4) dty SaDdy 
bvd, d giiwkd, fUe siind to-- grad,  gravel to 2 inches- - 

pvel subangular to subrounded, slightly moist. Outwash. 
15.0 35.0' - Pale yellow bmwn (10YR 6/2) to moderate yellow bmwn 
:10YR 5/4), silty sandy gravel, fme to gravel (-6056),3Wb 
name sand, trace dt, poorty graded/sorteed. OuhRash. 

.. . 

35.0 to 37.0' - Moderate yellow b m  (1WR 5/41 gravelly sand, 
poorty sorted, saturated. 

Total Depth = 37.0'. 

_._. . . 

0 

e 
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5- 

10- 

15 - 

20-- - 

PAGE : 

- 1 of 2 

Well Materiels 6 

k i b g  Company NORTH STAR DRILLMG 
killing Method ROTOSONIC DRILL 
brilling Fluid 
Date Started 4/1/93 
)ate Completed 4/2/93 

:hecked By PAULDARR 

WATER 

DALEFLQRES rigged By 

I Sam 
epth - 

T 

0- 

0340 BoreholeNeU Id 
STATE PLANE COORDINATES 

North (ft) 597650.90 
East (ft) 14947233 

Ground Surface Elm. (ft) 706.27 
Top of Casing Elm. (ft) 706.17 

40.0 Total Depth (ft) 

casing: stainless 
steel, 4' 

Backfill: Cement - 
bentonite grout 

seal: 1/4' Bentonite 
chips 

Fdter Pack 10/20 
Colorado silica sand 

scremx slainles3 
steel, 4'. dot # 10 

Backfill: l o rn  
Colorado silica sand 

Backfill: 1/4' 
Bentonite chips 

I I USCS 

6.0 to 145' - Moderate yeuoW bmwn (10YR 5/4) silty sandy gravel, 
5056 fim to medium grawl to 2 inches, poorly sorted/graded, dry. 
UPWoutWash. 

145 to 1S.W - Grayish Oiive (1OyR 4/2) to moderate yeUw bmwn 
(10YR 5/4) silt, trace amount8 of fm m p k  p w k  
tom0ist.m 

15.0 to 245' - Grayish olive (1OYR 4/2) to moderate yeUw bmwn 
( 1 0 ~ ~  5/4) silt, mce amounts of fme angular gravel, vy dense, 
80me 

moist 

sand in matrix, moist. Till. 



PAGE : Project llsMOcr 
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I 

samp n 

~ 

Well Materials 

ackfill: 1/4. 
entonite chips 

Rock 

245 to 25.0' - fight bmwn (SYR S/6) sand, medium sand, well 
dsandlense,moist  

245 to 35.0' - olire gray (SY 3/21 sandy day, very de=, 
amounts of angular gravel, more clay in matrix, dry. Ti. 

35.0 to 38.0' - Olive gray (W 3/2) sandy clay, vey dense, trace 
amounts of angular gravel, more clay in matrix, d y .  Ti. 

38.0 to 40.0' - shale with thinly bedded fossiliferous limestone 
lenses, shale is fissile, moist from 385 to 39.0', crumbles eesily, dy. 
shale bedrock. Iimestone boulders 38.0 - 385'. 

Total Depth = 40.0'. 



GEOLOGIC LOG 

=asing.stainless 
Iteel' 4' 

Project Manager PAGE: 

MOUND - OU9 GoRDQl HORN - 1 of 3 

3ackfilk cement - 
Kntonite grout 

Drilliag Company NORTH STAR DRILLING 

Drilling Fluid WATER 
Date started 3/29/93 
Date Completed 3/30/93 
LosgeaBy 
checked By 

Method ROTaONIC DRILL . .  

GARY STOOPES 
PAULDARR 

sample 
Depth, 

T A D  

0- 

s i -  

A GC ooo5 
A GC 1005 

5- 

10- 

A GC 0014 

Borpbolelwell Id 0341 
=ATE PLANE COORDINATES 

North (ft) 5976503 

East (ft) 149472837 
Ground Slvkce Elm. (ft) 706.40 
Top of Casq Elm. (ft) 705.99 

- Total Depth (ft) - 55.0 

Lithologic Desaiption 

0.0 to 1.0' - Olive p y  (SY 3/2) to dark yell- bmwn (10YR 4/1) 
m y  silty sand, - 10% fm to medium grad 1/2 to T1 mots f M  S', 
organic material, 4' chunk of aspball, uumbly soft, slightlymoist. 
Fill. 

20 to 7.0' - Moderete pll- b m  (loUR5n) to darlr yeuaW 
bmwn (1WR 4/2) silty sand, little clay, fm, trace f i e  gravel, 
d u m  ptastieitY, d y .  More fm to medium sand 6.0 to 7.0'. 

7.0 to 14.0' - Moderate j d h v  b m  (1wR5/4) sandy p v e b  -20% 
fme to meiium g r a ~ l  to -Y, very little silt or clay, w. Outwaah. 

At 13'. gravel is we4 to slightly saturated, moist at 115'. 

17.0 to 245' - Li&t olive g r ~ y  (SY 5/2) silty mds -20% h w  
fme grave& very fm to dense, d y .  

NOTE. from 2ZOto245'- till bas more dasts30 to4osb. 
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GEOLOGIC LOG MOUND - OU9 GoRooll HORN - 2 of 3 

Well Materials 

ieal: 1/4' Bentonite 
:hips 

Fdter Pack 10/20 
Colorado silica sand 

GROUWDYATER 

Borehole/Well Id 0341 

245 to 26.0' -sand, d u m  graiwd, - 10% T i  well sorted, 
alighuymoisttody. 

26.0 to 28.0' - Sand gravel, coarse to f i e  gravel, angular to 
a h n g u k ,  -2056 fmes (at and clay), slightly moist to dry. 

39.0 to 41.0' - Moderate yellow brown (IOYR 5/4) sandy gravel, 
coarse grained sand, angular clasts to 5', -25% Ties, slightly 
cohesive, wet to moist. 

41.0 to 56.0' - Medium gray OJS) siltstone, limestone lenses to 4' 
thick, some fossils present, abundant fossils 50.0 to 56.0', dry to 
slighuymoist 



a 

._ 

a 

Project Manager 
GEOLOGIC LOG MOUND - OU9 CoRDoW HORN 

PAGE : 
- 3 of 3 

I 

men: stainless 
eel, 4-1 slot * 10 - 

WeU con 

BorPhole/WeU Id 0341 

T d  Depth = 55.0'. 



GEOLOGIC LOG 
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Drilling Company NORTH STAR DRILLING Boreholelwdl Id 0342 
Drilling Method ROTCXONIC DRIU STATE PLANE COORDINA'IES 
Drilling Fluid WATER North (ft) 3X168.63 
Date started 4/3/93 East (fi) 1494550.24) 
Date Completed 4/5/93 G m d  Surface Ea+v. (fi) 69249 

GARY STOOPES Top of Casing Ekv. (ft) 69235 Logseagr 
checked By - 150 It. west of Dayton - Cia Pike Rd in open field. Adjacent to wells OW, 

PAULDARR Total Depth (f0 163.0 
Comments: 

A 

5- 

A 
A 

ZlO- 

- 
A 

- 

15 - 

20-- 

0010 
0010 

0015 

Well Mnt& 

king stainless 
teel, 4' 

hckfik Cement - 
entonite grout 

0.0 to 45' - Dark yllawish bmwn (1WR 4/2) silty cley, feW cobbles 
in upper 1 to 2.. roots T i  6., f i  to my T i ,  slightly moist 
TopaoiL 

7.0 10 120' - M-k yellawish b m  (IOYR 5/4) sand md 
f a  gtavel, dasts mgular to subrounded, - =-Ties, moist at 8'; 
wet to saturated at 1(Y, 11 to 12' fme gravel lenses with no fmes. 
outwasb. 

120 to 16.0' - Modetate yell& bmwn (10YR5/4) c0818e Saad 

%,wet. outwssh. 
and fme gtavel with angular to subrounded clasts to 6', fmes 20 - 

16.0 to 20.0' - Modemle yelluwish bmwn (IOYR 5/41 f i e  gravel, 
trace of fines, well sorted 



PAGE : Project manager 

0342 
- 2 of I GEOLOGIC LOG I MOUND-OU9 GORDON HORN 

Borehole/well Id 
I 

well Materials 

30 

35 

4 

45 - 

23.0 to 28.0' - Moderate ycuawish bmwn (IOYR 5/4) colv~c sand 

wet 
and fm gravel, 10 - u) 96 fines, clasts suban- t O s U b ~ U l @ ~ ,  _ _  - -  

28.0 to 30.0' - Moderate yellowish bmwn (1oyR5/4) fme to medium 
p v d ,  to4  - 5', u) - 30% f m a  

30.0 to 45.0' - Moderate ~ U o w i s b  bmwn (IOYR 5/4) f i e  p-1 to 

tmce of f m a  
rue 8and, founded to subrounded clasts to 2-, few cl=tb 
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Borehole/Well Id 0342 

Sam I I I uscs 

'W well Materials 

L 

Iithologic Dgaiption 

49.0 to 520' - Moderate y e U d  b m  (IOYR 5/4) f ie  granl, 
wrbmunded to rounded cleste to Z', M) fie& 

52.0 to 68.0' - Moderate pU- braRn (IOYR 5/4) COBcBe sand 
and f i e  gravel, cla& to J, trace of fmes. 

69.0 to 75.0' -light olive gray (SY 5/2) medium conme saad and 
silt, with -25% subangular p w l  to - 3', semi-f i ,  moist Sandy 
tiu 

dryerand more dense- 735 to75.0'. 
69.0 to 735' till is discontinu0Us with lensee of outwash - 05' thick 



... 
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a Borehole/Well Id 0342 
I 

75 - 

m- 

85- 

90- A 
A 

95- 

~ 

Well Materials a Rock Iithologic Desaiption - 
I 

75.0 to 820' - Medium gray (NS) coarse sand and fme gravel, gravel 
to 5'. 20 - 3056 f m a  outwash. 

P O  to 845' - Medium gray (NS) medium to come sand, - 1096 
inqwellB0rted. 

95.0 to 98.0' - Medium gray (NS) silty sand with some day lenses, 
m o d m t e s o r ( i a & w o o d f ~ t s  

98.0 to 105.0' - Coarse saod and f i  grav~l to -25', - 20% f- 



Project Manager 
GEOLOGIC LOG I MOUND-OU9 GORDON HORN 

I 

1 

PAGE : 

- 5 of 7 

Well Materials 

1055 to 108.0' - Fm t o m  gravel, tittk fineg 

108.0 to 14.0' - Medium grey OIJS) Sand and fm gra~el, 
subangular to subrouuded gravel to 3'. color chanp at 117.0' to 
moderate yeuoW bmwn (IOYR 5/41. 
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I I 

(T 

30- 

135 - 

- 

140 - 

- 
- 

145 - 

150- 

1 

Well Materials 

kak 1/4" Bentonite 
:hips 

Filter Pack: 10/20 
Colorado silica sand 

saeen: stainless 
steel, 4', slot # 10 

GROUWDYATER l3rel 9.94 1530  05/19/93 

hrehole/Well Id 0342 

lithologic Deslxiption 

140.0 to 148.0' - Moderate y e U d h  bmwn (1WR 5/4) medium to 
eoarse sand, trace gravel to 1/2 - 3', no fm* well sorted. 



Project llaneecr 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Well IUaterials 

PAGE : 

- 7 of I 

Iter Pack 10/20 
dorado silica sand 

a c m  collepsed 
mhole m a t e d  

Borehole/well Id 0342 

Iithologic Description 

1580 to 160.0' - M a t e  yeuowiSh b m  (1WR S/4) Band 

and f i e  gravel, m e  subangular gravels to 2 - 3*, -u)96 r i  

160.0 to 162U - Grayish dive (10YR 4/2) to medium gray (35) 
silty day, dense, r i ,  fiat& moist to dq. wathmd bedroclr. 

1620 to 163.0' - Medium gray (35) siltstone and calmems 
siltstone, with four 1' lenses of limeatone. Bedmck. 

Total Depth = 163.0'. 

I I 
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.- 

a 

a 

GEOLOGIC LOG MOUND - OU9 
PAGE : Project Manager 

1 of 5 - GORDON HORN 

sing: stainless 
nl, 4. to bottom, 
1- steel casing to 
1.0' 

a d b i  Cement - 
:ntonite grwt 

D.0 to 1.0' - Moderate yew bmwn (IWR 5/4) sand, fine sand, 
trace of gravel, upper 4' exhibits well developed mot system, moist. 
T+ 
1.0 to 4.0' - Dark yellawish b- (1WR 4/2) to moderately FUaW 
bmwn (1WR 5/4) sandy silt, some debris present, debris includes 
broken glass and wood fragments,verydense, d y t o s l i g h t l y m d  
Fill. 

4.0 to 9.0' - Modeiately yell& b m  (IOYR 5/4) silty saad, f i  

d,moist  
saad. no grad, -5046 f i  sand, moderately stiff, trace of medium 

9.0 to 10.0' - Moderately yeuaW b m  (1WR 5/4) silty sandy 
gravel, -20% medium to coarse d, -65% vpell rounded grad, 
nome at, moderately well graded, poody sorted, moist to wet. 
Alluvium. 

10.0 to 19.0' - Modeiately yellaw bmwn (10YR 5/4) silty sandy 
gravel, -20% medium to 
mme silt, moderatelywell g d d ,  poody &d, moist to wet. 
A U W i U m .  

sand, -65% well rounded grawl, 

19.0 to 20.0' - Moderately yellow bmwn (1WR 5/41 sandy grad, 



GEOLOGIC LOG 
Project Manager PAGE : 

MOUND - OU9 GORDOY HORN - 2 of 5 

r; 
25- 

B 

35- 

40- 

45 - 

- - 

Well Materials 

Borehole/Well Id 0343 

trace silt, well rounded coarse sand, well rounded coarse gravel, 
p e l  to 3 inches, saturated Riva alluvium. 

W.0 to 215' - Moderate yellow bmwn (1OY R 5/4) silty gravel, f i e  
p a d ,  trace of rounded gravel to 1 inch, wet. 

215 to 219' - L&t bmwn 88nd kns, medium sand, well soited, wet. 

grad, -60 96 medium well rounded gravel, -2096 medium to amme 
sand, some silt, moderately well graded/ poorly sorted wet. 

23.0 to 29.0' - Moderate yellow bmwn (1OYR 5/4) saad. medium 
md,  me biotite and m d t e  flakes, wet. 

21.9 to 23.0' - M h t e  b m  (10YR5/4) silty saady 

345' to 35.0' - Gravel& silt, f i e  gravel, matrir of silt, 6' till 
lense, di&tIy moist 

gravel to r i  sand, trace of silt, saturated. 
35.0 to 46.0' - Moderately yellow bmwn (10YR5/4) gravel, T i  
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60- 

65- 

E 

70- 

- - 

PAGE : 
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I I uscs 

6.0 to 47.0' - Light b m  (5YR 5/6) sand, Coarse SEDd, 80me silt, 
l m d ~ c o h e s i v e , m o i a t  

'm grad  to T i  sand, wet. 
17.0 to 9.0' - Medium dark gray (N4) sandy grave4 tnux Of silt, 

53.0 to 55.0' - Medium gray 054) sand, fme sand, no gravel, nand 
~Usorced,6ligh*mOiSt. 

55.0 to 605' - Medium gray (Ns) gravelly, dty, sand, matrix 
comprised of fm sand and silt, 6- limestone cobble at 595'. Sandy 
till. 

605 to 63.0' - Medium dark gray (N4) silty gravel, m e  coarne 
sand, -80% gravel angular to subrwaded, saturated from 60.0 to 
65.0'. 

63.0 to 65.0' - Medium dark gray (N4) silty gravel, m e  d u m  to 
Coarse eaad, gravel to l", moderate @ sortingof sand, poorty 
sorted gravel& saturated. 

65.0 to 67.0' - Moderate olive bmwn (5y 4/4) silty clay, some 
gravel, gravels angular, moist. Till lense. 

67.0 to 75.0' - Medium d& gray (N4) Silty gravel, -80% graWl, 

saturated. outwssb. 
gravel angular to eubrwnded, gravel to 4 inches, 20% co918e sand, 
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Sam 

PAGE : 
- 4 of 5 

Well Materials 

eal. 1/4' Bentonite. 
ips 

lter Pack lorn 
dorado silica sand 

tleelx stainless 
eel, 4', slot # 10 

kacwi lorn  
Morado silica sand 

k&fii Bentonite - 
ement grout 

Lithologic Description 

75.0 to 80.0' - Light olive (1oY S/4) sandy silt, trace of angular 
grad, trace of day, trace of day, dense, moist Coarse sand lens at 
76.0', Ims saturated, 2nd sand lense at 795 to 79.7', kns saturated. 

-Faint petrokum odor. 

U.0 to 82.0' - Light dive (1oY S/4) Sandy Silt, trace Of C ~ Y ,  traa of 
lngular gravel, dense, contaias h e  graiwd organic material in 
d - cdor o f  banding alternates betareen a chocolate bmwn to 
black, moiS+ 

B20 to 83.0' - Olive gray (SY 4/1) silty sand, T i  to medium 

-40% sand, d m subangular quarbase material, moist. 
-45% olive black (SY 2/l) w a d  debris, looo~, -15% dt, 

83.0 to 88.0' - Medium gray (N4) sand, trace O@C d material, 
wcll sorted sand, trace of gravel, moist. 

88.0 to 90.0' - GRenish black (SGY 2/1) dam Silt, *C rich 
very &me, organic rich sand lens at 885'. slightly moist. 

90.0 to 94.0' - Grayish olive (1oY 4/2) silty clay, trace amounts of 
angular limestone cobbles, dry to slightly moist 

W.0 to 95.0' - Gravel &mg of angulm limestone cobble0 

95.0 to 105.0' - Medium gray (N4) f& silty shale with thinly 
beddd liwrffone 15 inchea to 4 inches thick, f&um pnscnt along 
limadone beddings, -one fossitiferoua, dry. 
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PAGE : 

1 of 7 - 

?- A 

rilling Company NORTH STAR DRILLJNG 
dling Method ROTaONIC DRILL 
lriui Fluid WATER 
Bte started 
late Completed 2/1/93 
&BY 
lhecked By 

1/26/93 

DALE FLORES 
PAULDARR 

- 

I 

0344 Borehole/weU Id 
STATE PLANE COORDINATES 

North (ft) 595521.% 
East (ft) 1495145.72 

Ground Surface Elev. (€0 70138 
Top of Casing Elm. (ft) 70298 
Total Depth (ft) 1755 

0015 

0011 

002 

Well Materials 

Ising stainless 
El, 4' 

hckm cement - 
mtonite grout 

I i t b d o g i c ~ c i o n  

0.0 to 5.0' - Grsyish brown silty clay, vety dense, moderate 
pbtkity, roo( structure to SO, traa fm sand, moist. Topsoit 

5.0 to 145' - Yellawish bmwn silty gravel, gravel both ~ n p l a r  
blocky to 5' and rounded cobbles to 4', 70% gravel, 30% silly nand 

.- 

145 to 17.0' - Yellowish brown ssady ~ v e l ,  6096 ~ v e l ,  pebble to 
&&$le, 40% COatBe sand, trace silt, gravel to 4'. f l  water. 

17.0 to 24.0' - Yellawish brown silly gravel, grad  both 
blocky to 5' and rounded cobbles t o r ,  70% gravel, 30% silty d 
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well Materiala Rock 

Bomhole/WeU Id 0344 

24.0 to 28.0' - Moderate p m  b m  (1- 5/4) to medium 
gray (Ns) gra-lly h y ,  fm to medium gravel,-7096 silty clay, 
-30% pebble gmvel, stiff, moist. Till unit. 

28.0 to 31.0' - Yellawish bmwn gravelly sand, -80% medium to 
course sand, -20% pebble gravel, little to no fmes, moist but not 
satwated. 

31.0 to 35.0' - Medium gray ous) silty gravelly sand, f i e  sand, fme 
to medium gravel, -50% fme sand and silt making up matrix, 50% 
grad, nonplastic, medium gray below 323, moist to wet. TilL 

35.0 to 40.0' - Medium gray (Ns) silty gravelly sand, h e  sand, fme 
to medium gravel, more silt in matrix making till unit denser, 
nonplastic, moist. 

40.0 to 41.0' - Yell& bmwn sand, medium sand, some gravel, 
gravel to 3 inches, well &ed, -5056 medium sand, moist to wet. 
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Sam - 
ID 

well Materials 

BoreholeNeU Id 0344 

JithdogicDescriptioa 

625 to 645' - Medium gray sand, medium sand, v e y  well 
Bolted, moist. 

645 to 6.0' - Medium gray silty gravel with Signifmot cobble size 
]gravel, cobbles to 6., matrix of coarse sand, pebbles and silt, occum 

f i e  to medium gravel, -7096 silty day, -30% f i e  gravel, StiTT, moist. 
Till. 
66.0 to 69.0' - Dark y e U d  bmwn silty gravel, angular to rounded 
gravel, pebble to cobble size, matrix of coarse sand pebbles and silt, 

,-SO% gravel, -5046 ~ o ~ 1 8 e  sand and silt. 

69.0 to 7l.0' - Moderate olive bmwn, silty clay witb pebble grad, 
vey dense, moderate plasticity, d y .  T i  

71.0 to 75.0' -Dark yellawish bmwn silty grad, angular to r o d  
gravel, pebble to cobble eiZe, matrix of coarse sand pebblee aad silt, 
-5046 gravel, -5046 coarse sand and silt 

l33Y 20.63 W:O6 05/19/93 
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Well Materials Depth - 
T 

n- 

- 

80- 

85- 

90- 

L 

Bo~hole/WeU Id 0344 

LithdogieDeseription 

5.0 to 76.0' - Medium gray (N5) silty gravelly sand, f i e  to medium 
pvel, -5096 fm sand and silt, -5096 gravel, mnplastic, moist. 
'6.0 to 765' - Gtayisb olive (1OY 4/2) silty clay, f i e  gravel, vy 
lense, moderate plasticity, occum IS thin lens in gravel Ti. 

'65 to 80.0' - Dulr yellossisb b m  dty pd, -to 
ounded pveI,pebbk toabbkaize, maIrixof coarse d pebbles 

ayers,hasmorecobbleeizegra~l 
dsilt, - 5 0 9 6 g r a v e l , - 5 0 9 6 e o a r s e d a n d s i l t . H a s i n t ~ t i l l  

D.0 to 85.0' - Dark yellawish b m  silty grad, anplar to rounded 
pvcl, pebble to cobble size, matrix of coarse sand pebbles and silt, 
-5096 gravel, -5046coarsesand and silt. Has thin till lens (lens is 
Myellawishoranee). 

B6.0 to 95.0' - Dark PUaWish b m  sandy little to no f- 
gravel pebble. size to 1 lfl,mtieallygrades to coarse sand with 80 

gravel between 86.0 - 95.0', saturated. 

95.0 to 104.0' - Moderate olive b m  sandy gra~el, coarse Sand, 
moderate good sorting, 5% gravel > lr, little to no f ies .  
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Well Materials 

0344 Borehole/well Id 

Iithdogic Desaiptim 

LW.0 to 105.0' - Darlr ~ l b k b  b- silty gravel, mphr to 
rounded gmvel,pebbk tocobbk size, matrix ofcoarse sand pebbles 
and at, -5096 gravel, -5096 conme saod and at, ssturated. 

105.0 to 108.0' - Moderate dive b m  sand, medium to come, 10% 
pebbles. medium t o p o o t d n &  moist, 00 fie& 

108.0 to 110.0' - Light gray, pebble gravel lens with auuae sand, 
moist, pebble gravel to I C ,  no frneg 

110.0' - Moderate olive b m  sand, medium to come, 10% pebbles 
medium to poor sorting, moist, no fiiea 

116.0 to 125.0' - Moderate olive gray (SY 4/4) sand, medium sand, 
well sorted, trnce pebble gravel from 116.0 to 125.0', medium sand 
grades into sand with no gravel, saturated. 

125.0' for the day. 
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Well Materials 

Erehole/Well Id 0344 

Iithdogic Description 
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U -  

60- 

65- 

im - 

175 - 

- 
D 

Well Materials 

ieal: 1/4' Bentonite 
:hips 

m n :  stainless 
eel, 4', slot # 10 

.. . 

175.0 to 1755' - Medium gray w.athcfed d t y  shale with thin 
fossilifem lenses of Limestone, very dense, moderate plastid@. 

Total Depth = 1755'. 



PAGE : Project Manager 

0345 
1 of 2 - GEOLOGIC LOG MOUND - OU9 toRwy mw 

rilling Company NORTH STAR DRILLING Bomhole/WeU Id 
rilling Method ROTOSONIC DRILL STATE PLANE COORDINATES 
rilling Fluid WATER North (ft) 59762559 

late Completed 2/5/93 Ground Surface Elm. (ft) 753.80 
DALE FLOW Top of Casing Elm. (ft) 756.09 

k W 9 ,  PAULDARR Total Depth (ft) 
omments: East of Building 49, base of SMPP Hill. 

ate Started 2/4/93 East (ft) 14964%.46 

~ 45.0 @gr 

Sam 7 
B 

5- 

B 

B 

10- 

B 

15 - 

- 
A - 

GC 

GC 

GC 

- 
ID - 

1010 

Dol0 

0015 

Well Ma(erials 

ackfii Cement - 
entonite grout 

I luscsl 



. .... 

5- 

30- 

35- 

40- 

- 
- 

45 - 

. . . .  . .  

f 
PAGE : Project llaMgcr - 2 of GEOLOGIC LOG MOUND - OU9 CORDoIl HORN 

0345 Borehole/Well Id 
us= 

lithologic Desaiption WeUMaterials We' lith Zk 
. -- i 

lal: 1/4' Bentonite 
ips 

Iter Pack l O n 0  
olorado silica Sand 

creen: Stainless 
.eel, 4". slot # 10 

20.0 to 20.5' - Medium gravel lens within till, possible water me, 
moist but aot saturated. 

205 to 28.0' - color change in till from medium dark gray (N4) to 
moderate olive bmwn (5Y 4/4). 

35.0 to 43.0' - Dark yellawish  range (10YR 6/6) silty sandy gravel, 
-8056 fm gravel, trace gravel to T, -20% axme sand and silt, fvst 
water 7mR, saturated from 35.0 to 43.0'. outwash. 

43.0 to 45.0' - Silty shale with lenses of calcareou shale, fissile, dy, 
cnunbly belaw 44.0', moist 43.0 to 44.0'. Bedrock. 

Tdal Depth = 45.0'. 
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I I Project Manmgcr PAGE : 
m m n m  main ni IA 

I 1 of 3 GEOLOGIC LOG I MUUNU-UUY CDRooW HORN - 
0346 NORTH STAR DRILLING Borehole/Wd Id willing Company 

hdlmg . .  Method ROTOSONIC DRIU STATE PLANE COON 
~rilling Fluid WATER North (ft) 

)ate Completed 4/3/93 Ground Surface Elev. (fl 

:hecked By PAULDARR 
:ommen& 

late started 4/2/93 East (ft) 

&By GARY STOOPES 

In parking lot just east of building 46, by test fir? 

Top of Casing Elm. (ft) 
Total Depth (ft) 

597626.90 
14%107.04 
74531 
744.69 
53.0 

0010 

Well Materials 

hing: stainless 
teel, 4' 

Lackfill: cement - 
entonite grout 

3.0 to 0 3  -Asphalt 

D.3 to 15' - F i  gravel, '4 graVel'. Fiu 

15 to 105' - DIU&' ~ l l ~  (SY 6/4) to light olive gray (SY S/z) 
dty day with f i  to medium graveb of Limartoae, angular to 
Bubangular 1 to 5'' fi, slightly moist. Probable fi for parking lot. 

105 to 12.0'- Green black (X;Y 2/1) silty clay, moderate plasticity, . 
fum, organic fragments, slightly moist. 

12.0 to 135' - Dusky yellm (SY 6/4) silty clay -20% f i e  (0 axme 
gravels, dense, dry. Ti. 
135 to 14.0' - Green black (SGY 2/1) silty clay, moderate plastiaty, 
f i  organic fraemeats, slightly moist. 

14.0 to 280'- Variable color fmt 2': dusky yellaw (SY 6/4) to light 
&e gray (SY s/r) grades into uniform color below 16.W olive gray 
(SY 4/1), silt and day with grad to 1'' s u w  to m e  dasts 
to 3'. fi, dense, parUy crumbly, dry. T i  
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brehole/WeU Id 0346 

Sam 

seal: 1/4' Bentonite 
chips 

Filter Pa& 10/20 
Colorado silica sand 

saeen: stainless 
steel, 4', slot # 10 

Lithologic Desaiption 

28.0 to 33.0' - Moderate yellawish b m  (IOYR 5/4) sand, fme to 
medium grained sand, trace fmes, well sorted, moist to wet at 28.0' 
(water table) and below. 

33.0 to 37.0' - Pale olive (IOYR 6/2) to tight olive gray (5y 5/2) 
coarse sand and f ie  gravel, with -20 - 30% silt and clay, grenl to 
3=, wet. outwash. 

37.0 to 39.0' - Moderate yellaw b m  (1OYR 5/4) coar~e sand M d  
fme grave& traa fi* wet. 

43.0 to 48.0' - Medium blue grey (5B 5/1) coar~e sand and f i e  
paw& with -20 - 30% silt and day, gmwl to 3., substantial 
amounts of limestone clasts, drilled thmugb limestone boulder at 
45.0 to 469, wet to vay moist 



GEOLOGIC LOG I muunu-uua GORDON HORN - 3 of 3 I 
Borehole/WeU Id O M  

i Well Materials 

~ ~- - ~ 

48.0 to 50.0'- Silty clay, dense, fum, dry at 49.0'. Weathemd 
bedrodL 

50 .OtoS3 .~  -siltstonewith few thin (1 - 23 limestone lemesl 
fossils evident in limestone. Bedrwk. 

Total Depth = 53.0'. 

. -  . . ~  ~ .. . .. - . . . . . . . .. . . . - . . . 



GEOLOGIC LOG 

Drilling Method ROTOSONIC DRILL 

Date started 2/17/93 
Date Completed 2/20/93 

Drilling Fluid WATER 

DALEFLOW 
PAULDARR 

__ hi3Fd BY 
Checked By 

Project Manager PAGE : 

HORN I L o f 3  I MOUND-OU9 I 
!STATE PLANE COORDINATES 

North (fi) 597375.07 
East (rt) 149509249 

Ground Surface Elm. (fi) 724.89 
726.99 

Total Lkpth (ft) - 73.0 
Top of Casing Elm. (ft) 

I 

Drilling Company NORTH STAR DRILLING I Borthole/WeU Id 0347 

0- 

5- 

10- 

15 

20- - 

Well Materials =FTF 
king:  stainless 
Iteel, 4' 

jecklill: Cement - 
mtonite grout 

0.0 to 05' - Moderate ;veuaW b- (10YR 5/4) Snty sandy gravel, 
\-70% mame sand and fm grave& -3096 dt, gravel to l', moist. 

05 to 5.0' - Grayish olive (10Y4/2) Sandy dt, m t h m d ,  ~ e y  

dense, trace of limestone dests to 3', dry to slightly moist. 

5.0 to 135' - Yellow bmwn to dive gray (5Y 3/2) sandy c l a m  dt, 
-8096 fm saad to dt, some clay, dense, slight plastidty, trace of 
limestoaedeststo3~,m0iSt. . 

~~ ~ 

135 to 15.0' - GlPenisb gray (5G 6/11 with m h t e  yeUw bmwn 
staining (10YR 5/4) silty clay, moderate plasticity, some Limestone 
\&le6 to 6., moist 

15.0 to 20.0' - No mmmy, fell out of con barrel. 
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GORDON HORN - 2 of 3 GEOLOGIC LOG I MOUND-OU9 
BoreholelweU Id 0347 

e 
Well Materials 

GRWNDUATER 
DEPTH I HWR I DATE 

IO2/18/93 
8 144.49 I 17 :01 lO5/19/93l 

Jithdogic Description 

20.0 to 345' - Dark p h v  bmwn (1OYR 4/2) silty sand, some fme 
gravel,matrixcomposedof-60fmsandaad-4O%silt,moist 
%*(ill. 

30.0 to 345' - Bmwnish gray (SY 4/4) silty Band, some fme g r a d ,  
matrix compased of -60 fie sand and -40% silt, moist. Sandytill. 

345 to 35.0' - Light b m  (SYR S/6) ~ d y  Silty gravel, -50% 
subangular to angular gravel, -5056 silt and fme send, poorty graded, 
poorly sorted, d y  to slightly moist. 

35.0 to 40.0' - Moderately yellow b m  (1OYR 5/4) to tigbt b m  
(WR 5/6) sandy silty gravel, - 5056 subangular to anplat gravel, 
-50% silt and T i  sand, poorly gravel, poorly sorted, saturated from 
36.0 to 38.0', d y  below 38.0'. 

40.0 to 41.0' - Dark pU&h b m  (IOYR 4/2) sandy gravel, 
awse sand to fme gravel, little to no fmes, gravel subangular to 
angular, gravel to S", saturated, -70% grave4 -30% eaad, Saturakd. 

R 4/21 fme to 4)816e 

42.0 to 44.0' - Moderate yellow b m  (10YR 5/4) sandy gravel, 
graxl subangular, -50% gravel, -50% fime Band and silt, poorly 

gravel subqular, -5096 gravel, -5096 fm Band and silt, poorty 
soztcd/graded,limestoneclsst to7inebeS, matrix more cohesive 
than 420 to 43.0', wet. 



0 
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Total Depth = 73.0'. J 

Sam 

Project MaMgcr 

GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Well Materials 

PAtX : 

- 3 of 3 

eal: 1/4' Bentonite 
sips 

ater Pa& lono 
blorndo silica sand 

;crren: stainless 
teel, 4, dot # 10 

Backfill:cdlapsed 
bedrodr material 

45.0 to 53.0' - MOdCtateIy- b m  (IOYR 5/41 dty mW& 
pvdsubengular, -5096grSrel, - 5 0 9 6 f i n e ~ d a n d d t , p o o r l y  
d/graded ,  at 49.0' dark yellowish brawn (1oyR 4/2) 4' kme 
aaady till, fme sand and silt in matrix of fine sand and silt, -6056 
sand, -40% silt, saturated. 

of 
. .  

53.0 to 555' - Moderately yeucrW brawn (IOYR 5/4) grawl, trace Of 
dt, trace o f  cause saad, -9056 fme to medium gravel, -1 
pubrwnded, poorly graded, wet 

55.0 to 65.0' - olive b m  (SY 4/4) sand, trace Of 

subangular gravel, trace of subangular limestone, coarse sand, 
moderate good soiting, poorly g d &  saturated. 

65.0 to 67.0' - Moderate olive brawn (SY 4/4) saad, medium to good 
d g ,  trace of gravel, little to no fmes, saturated. 

67.0 to 68.0' - Light olive gmy (SY 5R) silty gravel, -6096 fme to 
medium pvel, -40% silt and day, 5' cobble of basalt in gravel. 

68.0 to 73.0' -Medium gray(Ns) dtyshale, thinfybeddd 
fossiliferous limestone ~enses, SlighUyweathered, fm + shale, 
fmctm along hestone bedding 
Saturated thickna of borehole about 30'. from 380 to 68.0'. 

moist. Weathered bed& 
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0- 

5- 

10- 

lS- B 

3 2 -  

B 

m-- 

Drilling Company NORTH STAR DRILLING 

hilling Fluid WATER 
)ate started 3/9/93 

&BY . _  

D n h g  Method ROTOSONIC DRILL . .  

)ate Completed 3/9/93 

:kciced By 
D.WILLIAMS/J.HAGGEm 
PAULDARR 

I I uscs 

Borehoe/WeU Id 0348 
STATE PLANE COORDINATES 

North (ft) 599090.15 
East (ft) 1495797.w 

Groand Sarface Elm. (ft) 87639 
Top of Casing Ek. (ft) 876.69 
Total Depth (ft) - 243.7 

1.0 to 3.0' - Dark brown, silt and clay, d c - r i e h ,  Little f i i  to 

1.0 to2.0' -&own siltyday, -e f i i  to axme sand, ~ o m e  f i i  to 

wdiumsand,mdstT* 

x1818c gravel# moderate plasticity, damp. 

2.0 to 3.0' - Gmy Limestone , hil3hlywcathcr4 fracture4 dry. 
BedrocL. 
3.0 to 5.0' - htermixed layers o f  liwstone and siltstone, some sarrd. 
dry. Bedrock. 
4.0 to 5.0' - Intermixed layers of limestone and siltstone, some rrand, 
dry, turning gray, then back into bmwn in bottom few inches. 
Bedrock. 
5.0 to 14.T - 8 3/4* hole ~ a m e d  to 14.7'- 

RUN #l : 14.7 to 16.7' 
RECOVERY = 10096 
RQD = 0% 

Medium to dark gray (N4-m) -0% m b  to 
ayptoaystalline moderately foesililerous, some mots 
which an moist. Shale layers to 1' thick, interbedded, medium p y  
M4). dense. moist, cryptoeryscalline. limestone is very hard, dry. 
RUN #2 : 16.7 to 253' 
RECOVERY = lowb 
RQD - 14% 
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hrehole/Well Id 0348 

Sam Well Materials 

RUN #3: 25.3to%.8’ 
RECOVERY = 100% 

RUN#4 : 35.8 to463 
RECOVERY = 10056 
RQD = 28% 

crystatline and atgillaceous limestow as abave, with layers of 
@laceow limestone becoming more plwalent and thicker. Iron 
stains still present. Trace shale, highlyweath& saturated. 

limestone moderately weathered to highly weathered 
moderately fossiliferous to few f d l s ,  moist to saturated. 
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x 

orehole/Well Id 0348 

:QD = 68% 
- .  

p y  053) limestone, m- wriety, slight 
Jssiliferous, dry, moderately hard with up to Slepses of coarselyto 
mly a y d h n e  limestone, moderately fossiliferous, dry. l l k k  shale 
ryer from 49.4’ (4.8’ thick) with 4 1’ fmly aystalliae limanone 

hale layer from 56.0’ to end. 
zlse& Uon fossilirerous (N4), iton staining in fnaUR mIle& 2nd 

&UN #6 : 57.2 to 67.T 
RECOVERY = lm 
RQD = 7l% 

D a d  gray (En) limestone, coarsely to fmely crystalline, coarsely 
rrystalline more pront to contain fossils, 2.6’- grsy(N3) shale 
ktyer, trace fossils, moist to wet starts at 603’. Iron stained 
limestone fracture uwe at 62.9’ little argillacemw limestone m), at 
top of NU, slightly fossilifemus, moist to wet. 

RUN #7 : 67.7 to 7 7 2  
RECOVERY = 96% 
RQD = 54% 

Dark greenkb gray (5G 4/1) shale, highly fractured and weathered 
zone, wet at 7l.6’dark gray (N3) shale to dark greenish gray (5G 
4/1), dense, 

uyptoayitabe, moderately fossiliferous, vey hard, dry, 

slightly fossiliferous, moist to wet with 
d u m  dark gray(N4) Limestoae lenses to4’thidr, amrselyto 
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z 

RUN #a : n.2 to 87.4' 
RECOVERY = 99% 
RQD = 73% 

Stringer of pale yellawish bmwn (1OYR 6/2) smdrey quartz at 7.8'. 
dark grecdb gray (5G 4/1) shale, dense, moderately to slightly 
fcmdikrous, moist to met. Lenses of dark to medium dark gray 

moderate to highly fossiliferous, d y  to moist. 
WN3) limestone, cofmely to rmly cwta l lk ,  some arsillmus, 

RUN #9 : 87.4 to 91.4' 
RECOVERY = loosb 
RQD = 90% 

shale Dark greenish gray (5G 4/1), dense, moderate to slightly 
fodiferous. Moist to wet. Lenses of dark to medium dark gray 
(N4-N3) limestone, coarsely to fmely crystalline, some arsillaceous, 
moderate to highly fodiferous, dry to moist, highly fractured 
limestone mne at 91.7'. Quartzitic fossil at w' (smokey quartz), 

RUN 610 : 97.4 to 107.6' 
RECOVERY = 10046 
RQD = 84% 
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Well Materials 

oreholelwell Id 0348 

Lithologic Desaiptioa 

3 w e a t h 4  saturated shale. Qu@ crystal e h  OI$‘LO 
at 1003’. h - e  dark to medium dar& gray (N6N ), 

ard, dry. Argillacmus limartone is moderate to highly failifcrws, 
ard, moist to wet. Layers of shale dark gray (N3) to dusky blue 
reen (SBG 3/2), dense, moist. 

Dfut3elytofmlycgstauhGmoderetelyfd~,celean,vy 

tUN #11: 107.6 to 117.8’ 
ECOVERY = 10096 
tQD = 89% 

)ark gray (N3) limestone, cleaa to argillaceous, very hard to hard, 
rey fassiliferous to moderately foedikous, amsely to finely 
ystalline.-usvariety grading to shale, dark gray(N3) to 
iark greenish gray (SGY 4/1), dense, slightly fossiliferous, 
mmogeneous, moist. 

RUN #12 : 117.8 to 127.9’ 
RECOVERY = 10096 
RQD = 80% 

Dark gray (N3) limestone, clean to argillaceous, vey hard to hard, 
very fossilifemus to moderately fossiliferous, coarsely to fiiely 
&e.. Argillaceous variety grading to shale, dry gray (N3) to 
dark greenish gray (SGY 4/1), dense, slightly f d m w  

moist, passibk imn aaining at 1195 and 120.1’. 
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RUN #13 : 127.9 to 138.8' 
RECOVERY = 10046 
RQD = 81% 

Medium dark gray (N4) shale, interbedded with limestone. 
IiamtOmis medium to light pya, fm to-ly 
aystalline, wxy ham& digtltly fassilileroug shale is Benerally 

open, mughsurface,discoatinuous Matrixof a M i s d y t o d a m p ,  

homogeneous, tittle visual evidence of bedding, tends to break 
horizomtally with layers of fossils, fracture at 137.0'. 90 to 85 de& 

shale is blodry and brittle at 132.0'. 

RUN #14 : 138.3 to 148.7 
RECOVERY = loo% 
RQD = 65% 

Medium dark gray (N4) shale, interbedded with limeatone. 
Iimestcme is medium to light gray (NS-IW), fm to coarsely 
cystalline, very hard, slightly fossiliferous. Shale is generally 
homogeneous, tittle visual evidence of bedding, teads to bmak 
horizWtaUy with layem of foesils, fracture at 137.0' 90 to 85 deg. 
open, rough surface, discontinuous. Matrix of am is dry to damp, 
d e m d n g  fossils from run W13, shale is my platey at 146.1 to 
1468'. 

RUN #15 : 148.7 to 159.0' 
RECOVERY = 10046 
RQD = 48% 

Uy shale, shak interbeddcd Medium dark gray OW, P- 
with limadone. Limgtone is d i u m  to tight gray WSm, f i e  to 
~aystalline,verybard,slighuyfossiliferougShnltis 



Project lleneeer PAGE : 
GEOLOGIC LOG I MOUND-OU9 GORWW HORN - 7 of 2 

Well M a W  

UJN #16 : 159.0 to 169.0' 
-VERY = 100% 
tQD a 48% 

%dominmtiy medium dark gray (N4) shale, ahale interbedded with 
imestoae, limestwe is medium to light gray (NS-N7), The to 
namely cystalline, vey bard, slightly fossiliferoug Shale is 
perally homogemus, little visual evidence of bedding, tends to 

trace to 8ome limestone laminations, limestone inerrasingwith 
kpth, moisture along horhmtal bedding planes 

weak llorimtdy with l a p  o f  fo6si4 clean to very fossiliferous, 

RUN #17 : 169.0 to 179.4' 
RECOVERY = 100% 
RQD = 67% 

Medium gray (NS) limestone interbedded with etringers and 
laminations of shale (05 to 7.0 cm thick), cryptocrystalliw to 
COaTBely cystalline, clean to m y  argillaceous, fossilirerous. Shale is 
non fractured, dry. 



Project WaMgcr PAGE : GEOLOGIC LOG MOUND - OU9 GORDON HORN - 8 of 

‘ 
0348 Bom?hole/weU Id 

Sam 
Pth - 

T 

50- 

85- 

190 - 

- 

1% - 

m- 

Well Materials 

GROUNDWATER 

d=E  Rock 

SI 

IitbdogicDgaiption 

RUN #18 : 179.4 to 189.7 
RECOVERY = 10046 
RQD = 98% 

Redominantly limaffoae, vcry intakdded and interlaminated with 
shale and argillaceous material. 

RUN #19 : 189.7 to 199.4’ 
RECOVERY = 10046 
RQD = 88% 

RedomiaanUy medium dark gray (N4) to olive gray (5Y 4/1) shale, 
intabedded with some limestone. Shale is slightly to moderately 
c a k a r ~ ~  mtue is vcry cakweou grading to limestone, 
fassiliferous,  brachiopod^) some vcry mottled with limestone. 
limestone is medium gray055). comelycrystaUiw tracevuggy 
pofosity at 1%.2’. Limestone increasing with depth, horizontal 
fracture at 1899, matrix is damp. 

RUN #20 : 199.4 to ul9.6’ 
RECOVERY = 10096 
RQD = 95% 

ReQminaaUy medium dark gray (N4) to olive gray (5Y4/1) shale, 
intabeddcd with limestone. W e  is slightly to h t e l y  
txhmws# wme is very c a l m u s ,  gradiig to Liwstont 
fassiliferous, some wy mottled with l i m & ~ ~ c  Limeston 
modere~gray, coarselyeystalline. Limestone knsee are 1 to 3m 
thidr,damPtodry. 

em 

e 

. -  

e 
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tUN #21: 2B.6 to 219.9' 
WOVERY = UNREPORTED. 

. 

RQD = UNREPORTED. 

pndomiaantly medium dark gray (744) to olive gray (5Y 4/1) ehak 
nterbedded with limedone. shale is slightly to moderately 
Acarems, gradins to limestone fossilifefous, some vey mottled with 
limestow. Iimestone is moderakly grey, m l y  crystalline. 
Limestone lenses are 1 to3cm thick, trace trilobitefmgments at 
2165, damp to dry. 

.. RUN #22 : 219.9 to 2303' 
RECOVERY = 10096 
RQD = 63% 

Pdomhantly limestme: interbedded and interlaminated with 
shale, vey fossiliferous shale segments (Brachiopods), dry. 

RUN #23 : 2303 to 240.T 
RECOVERY = 10096 
ROD = 63% 
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Well Materials 
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S 

Total Depth 248.7’. 
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hilliag Company NORTH !j"AR DRILLING 
h l b g  Method ROTQSONIC DRILL 

bate started 3/18/93 
bate Completed 3/21/93 
AggeaBy D.WILLIAMS/R.MARROW 
:kCked By ~ PAULDARR 

. .  
hilling Fluid WATER 

Well Materials 

BoreholeNell Id 0349 
STATE PLANE COORDWAW 

North (ft) 59806350 
East (ft) 1496060.62 

Grouud Surface E4ev. (ft) 825.03 
Top of Casing Elm. (ft) 824.97 
Total Depth (ft) 2013 

1.0 to5.0' -Light b m  sand and grsVel, PieeeS Of roeL, Borne 

with day, dry. Fill. 

5.0 to 10.0' - Ligbt b m  sand and gravel, w pieces of rodr, m e  
with clay, dry. Fa 

10.0 to lS.0' - Ligbt b m  sand and gravel, large pieae Of IU& 

some with day, dy. Fill. 

15.0 to 20.0' - Light b m  sand and gravel, w pi- of mfk, 

some with day, dry. Fill. 
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SH 

tith 

20.0 to 23.5' - Gray, & y / W  with some large pieas of pd 
hard, 
dy. Bedmck. 

End of boring et 235'. 
Cabk t d  advanced casing thfweh fill to 38.0'. 

p( odt lithologic Description 

RUN #1: 38.0 tow 
RECOVERY = loosb 
RQD = 48% 

Dark greenish gray (5GY 4/1) to medium p y  (Ns/O) shalt, 
massive, some vey thinly bedded at 40.0', vertical fractures et 420', 
slightly rough to mooth, wet dong frectum faces and w i n g  
fraaurrs, 8ome thinlyinterkddedwith limartone (5 to3 cm), 
awsebaystalline, hard Limestone is slightly tomy fdm 
.(Brachiopods) wet at 38.4, top 38' (38.0 to 3838) may k e chunk 
of concrete? 
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SH 

Lithologic Description 

_ _  

RUN #2 : 485 to 523' 
RJXOVERY = lC@% 
RQD = 52% 

Shale asabove, trace rugoseaual,veyblockyat times, horizontal 
Wig, breaks &lyalongbedding phnes, fracture at 5(Y,wxy 

RUN #3 : 523 to 62.8' 
RECOVERY = lrn 
RQD = 65% 

Dark gRenish gray (5GR 4/1) shale intabedded with traa to some 
Limestow.Limest0ae iscoarselyeystalline,veryfassiliferous,~ey 
hard Shak is Wlaminated, bedding is horizontal breaking along 
fossil layers, very blocky and rotten from 523 to 56.(Y, d u d  

Kulgb etepped surface, wet along bedding. 

fraaures523to5&(Y,veyrougb,apen,wetalongfractu~and 
bedding 

- RUN #4 62.8 to 72.8' 
REcovkRY = lrn 
RQD E 65% 

prrdominantlyshale:asabarc,shaleisgen~lessfossilircrws, 
trace limestone (2 to 3 em) thick, shale becoming less blocky more 
competent with depth, moist along bedding (horizontal), matrix is 
dy. 
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s) 

LUNRH : 72.8 to 833' 
WOVERY = loosb 
LQD = 5496 

'redominantly shale, 88 above, shale is generaUy less fcsiliferous, 
race limestone (2 to 3 cm) thick, shale becoming less blodry more 
ompetcnt with depth, moist along bedding (horizontal), matrix is 
lryt fractm dong 732 to '783, rough, open, fractures mole 
R.evakntinlimestonestringenr 

RUN #6 : 833 to 93.0' 
RECOVERY = loosb 
RQD = 46% 

Shale and limestone: interbedded, beds are 3 to 1.0' thick, lithology 
is ae abme, trace limestone (2 to 3 cm) thick, shale becoming less 
blodry more competent with depth, moist along bedding 
(horimntal), matrix is dry, shale is Benerally less fossiliferous, trace 
vwtical fractures at 86.0', fractures are open to partially healed, 
trea shale indusions in limeatone, some very thinly laminated. 

RUN #7 : 93.0 to 103.4' 
RECOVERY = loosb 
RQD = 78% 

pRdomiMntly dark greenish gray (5GY 4/1) shale, hard, nty little 
bedding features, slightly to moderately fossiliferous, trace very thin 
(2-b) stringels of iimatom , limestone decreasa, with depth, no 
ftactwes,geueraUydryrmr~ 



Project Manager PAGE: 
5 of - GEOLOGIC LOG MOUND - OU9 COROOW HORN 

- 
>ept 

- 
100 

.~ 

105 

110 

115 

120 

125 

- 

Sam 
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GROUWOYATER 

SH 

SH 

Is 

SH 

SH 

Bo~vhole/Well Id 0349 

IithdogieDesaiption 

RUN #8 : 103.4 to 113.2’ 
~ O ~ Y  E loosb 
RQD = 88% 

RedomiMntly dark p~&& gray (5GY 4/1) shale, hard, vey lit& 
bedding features, slightly to moderately fossiliferous, trace very thin 
(2-3cm) stringws of limestone , limestone decressee with depth, 
gmerally dry matrix, no fracture& Mottled and laminated with 
limestone from 104.0 to 105.0’. lU75 to 1085’. generally less 
tossiliferws, trace trilobites, matrix is dry. 

RUN #9 : 1132 to 1185’ 
RECOVERY = loosb 
RQD-= 86% 

~tlyabale,interbeddedwithhBomeestoae,traceveiy 
thin (2-3an) stringers of limestone, limestone deamsea with depth, 
no fractures, generally dry math. 

1185 to 12085’ - Medium light grey (N4) limestone, m&, very 
f d e r o u s ,  t r a ~  shale laminations, T i  to coan3elyCrystalline. dry. 

120.9 to 1235’ - Brawnish grey (5YR 4/1) shale interbedded with 
limestone, shale is very calcareous grading to argiuaceous limestone, 

i n s h a l e , l i m e s t o a e i s ~ v e i y f o 6 s m ~ ~  
fossrls carbonaceous tosome extent, verybard, rmobviousbedding 

RUN #10 : 1235 to 1335’ 
RECOVERY = loosb 
RQD = 9246 
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Well Mat& 

RUN #11: 133.6 to 143.9’ 
RECOVERY = 88% 
RQD = 97% 

RUN #12 : 143.9 to 153.4’ 
RECOVERY = 112% 
RQD = m% 
Shale and limestone inkrbedded, shale/limestone sequences are 
gradations with some mottles, shale is becoming predominantly 
medium dark gray (N4/2), and less silty, no fractures, matrix is dv. 
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RUN #13 : 153.4 to 163.6' 
REcOvERYP~lm . 

RQD E 92% 

Shak incerbedded with Limestone, shalebmone'seq- are 
gradptions with some mottles, shale is becoming prrQminantly 
h&one in- with shale fipm 157.9 to 160.45'. 

RUN #14 : 163.6 to 173.9' 
RECOVERY = loosb 
RQD = 89% 

Medium light gray (Na) Limestone, interbedded with shale, coarsely 
eystalline, fossiliferous generaUy thinly (14 em) interbedded, 
predominantly shale from 167.45 to 169.4', no fractures, dry. 

RUN #15 : 173.9 to 184.25' 
RECOVERY = lm 
RQD = 79% 

Medium light gray 0, limestow and shak, interbedded with 
shale, & aystalline, fossiliferws ~w lhinly (14 ~ m )  

interbedded, no fractures, dy. 
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Bombole/WeU Id 0349 

IithdogicDesaiption 

~. . .  . . 

RUN #16 : 1843 to 1w5’ 
RECOVERY = 10096 
RQD = 100% 

Iimestone and shale, intehedded and sometimes mottled together, 
shale medium dark gray(N4), fossilifemus horizontal bedding, some 
grades to a@keous limestone, non-frc+clured, limestone is medium 

(Brschiapods) clean to slightly argikmous, some vmy thinly 
interlamhated with shale, shale becoming increasingly silty with 

lisht Bray 0, extremely h-4 -waystallinel - fcmails 

depth matrix isdamp. 

RQD = 10096 

lhesbne and shale, interbedded and sometimes mottkd together, 
shale is medium dark gray (N4), fossiliferous horizontal bedding, 
some gradea to argiuaceous limestone, non-fractured, limescone is 
medium light gray (N@, extremely bard, comely crystalline, some 
fossils (Brachiopods) clean to slightly argillaceous, some very W y  
interlaminated with shale, shale becoming increasingly silty with 
depthmatrixisdamp. 

a 

e 
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trilling Company NORTH STAR DRILLING 

idling Fluid WATER 
Idling Method ROTQSONIC DRILL 

rate started 1/6/93 
late Completed 3/7/93 

E.LARSEN/JUGGEm 
PAULDARR ~ 

e B y  
:hecked By 

0- 

5- 

. . .  

10- 

1s - 

20-- - 

Borehole/WeM Id 0350 
=ATE PLANE COORDINATES 

North (ft) 596438.04 
East (ft) 1497050.03 

Ground Surface Elm. (ft) 887.40 
8 8 8 3  Top of Casing Fh. (ft) 

Total m t h  (ft) 2505 

at a latc 
~ 

Well Materials 

date. 
I 

1.0 to 0.9’ - Silty Band with some gravel, mots. Topsoil. 

1.9 to 15’ - silt, sand and gravel, chunks of limestme. FilL 
Note: Tbe 0.0 to 15’ interval was excavated using a shovel - d 
M a pilot hole for initial d a c e  casing installetion. 
15 t o 3 3  -Silt, sand and pve l ,  chunksof limest-. Fill. 

33 to 6.0’ - Iithdog~ unartain, 80me layrine w m t ,  possibly 
weathere!dsiltstoneorlime6t~(M)spLitspoonsamplescdkaed 
during surface casing installation). W e a t h d  bedrock. 

6.0 to 8.0’ - Dark gray limestone, hard, trace fossils, actual 
formation probably amsists of shale with numerous limestone 
intelbed& 

8.0 to 115’ - Hole reamed to 135’ to accommodate core baml 
guides, no sample to descnbe. 

RUN #1: 115 to 15.4’ 
RECOVERY = 38% 
RQD = 096 

Medium to dark gray (NS-r(n) limestone, fosSiiiC~u interbedded 
shak and limestone lenses, pieoes only to 1’ thick. 

RUN #2 : 15.4 to 23.4’ 
RECOVERY = 88% 
RQD = 9% 

Medium dark gray (N4) limestone, thiddybedded, with U k I y  
bedded medium gray (NS) shale, limestone is fossiliferou6, limestone 
m bard with moist towet shale being hard to soft. 
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RUN #3 : 23.4 to 26.2' 
RECOVERY = 10096 

RQD = 50.6% 

Medium gray (N5) Limestwe fossilirerous, in lenses 1' to 4' thick 
with thin (I/=) to 3. layers of dark gray 053) shale, Borne shak 
staiaed to pellish gray (5G Wl), shale is wet. 

RUN #5 : 34.7 to 45.1' 
RECOVERY = 10096 
RQD = 4 9 . x  

Medium gray 
witb thin (1/32) to Y layers of dark gray (N3) shale, m e  shale 
stained to penhh gray (5G 2/1), 0.4' thinly banded 
shale/limeStoae lens from 40.25' to 40.65', shale is wet. 

limestone fodikrow, in lenses 1' to 4' thick 

RUN #6 : 45.1 to 55.6' 
RECOVERY = 10096 
RQD = 73% 
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Well Materials 

RUN #7 : 55.6 to 66.1' 
RECOVERY - 10% 
RQD 0 78% 

G r a y 0  limatone, comelyeyetallint tocryptocrymlhe, mostly 
dean,dry. Darkgray(N3)ehale layers to 13'Chiek.At 653to 
66.05' limestone has 0.4' vrrtical fracture with d calcium deposit 
inside. 

RUN #8 : 66.1 to 76.6' 
RECOVERY = 98% 
RQD = 78% 

Gray (NS) limestone, coarsely to cryptoaystalline, clean, some 
bedding (7) planes, visible with 8 to 12 deg inclinations from 
horhmtal, m e  dry. Intabedded with dark gray (N3) shale, 

- 

@ ~ l y f d C ~ W i t h  thin 1/2- bandsoffossils, moist 
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Lithologic Description 

:UN #9 : 76.6 to 86.1’ 
ECOVERY = 

RUN #10 : 86.1 to 96.6’ 
RECOVERY = 98% 
RQD P 95% 

Medium dark gray (N4) hestone, and interbedded greenish black 
(X; 2/1) to dark greenkb gray (5G 4/1) shale, limestone has 
abundant fossils while shale is slightly to nonfodf-  

RUN #11: 96.6 to 107.1’ 
RECOVERY = 100% 
RQD a 7l% 

Greenish black (5G 2/1) to dark gnenish gray (% 4/11 shale, 
homogmeous, dense, medium f o r d  content, moist to *& liwstone 



e 

a 

a 
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P 
Rock 

W N  #12 : 107.1 to 117.6' 
WCOVERY = 99% 
XQD = 70% 

Hedium yellawish p e n  black (SGY S/1) shale, medium fossil 
=tent, dense, h o m m ~ ~ ,  moist to dry, interbedded with 

~ossiliferws, conrsely to eryptocystalline. 
imadoae darlr gray to medium dark gray oJ3-N4) h?nm3 to 3. thick# 

RUN #13 : 117.6 to 128.1' 
RECOVERY = 99% 
RQD = 85% 

Dark gray green (N3) Limestone, fossiliferous, dry with interbedded 
medium yellowish green - black (SGY S/1) shale with slight fossil 
content, dense, dry. 
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:UN 614 : 128.1 to 138.6' 
ECOVERY = 9746 

RUN #15 : 138.6 to 149.1' 
RECOVERY = 10046 
RQD = 86% 

Medium gray (NS) limestone interbedded with shale, dark grrcnish 
gray (5G 4/1), dense, homogweous, with slight to moderateb 
abundant fossils (icludiig mollusks and trilobite parts), grading to 
l i m w  coarse to ayptocrystallhe, fossilifempus, highly 
weathered/fractured at 141.0', zones of argillaceous limestone more 
frequent, shale and argillaceous limestone are moist. 

RUN #16 : 149.1 to 159.6' 
RECOVERY = 9796 

e 

. . -. 

--, .- ~ ~ I 

(iduding mollusks and trilobite a parts), grading to limestont, 
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RUN #17 : 159.6 to 164% 
RECOVERY = 84% 
RQD = 48% 

Medium dark gray to dark gray (N4 to N3) shale, dense, 
homogeneous, slightly f d e m u s ,  moist, interbedded with 
limartow lenses, medium dark gray to dark gray(N4 tom), some 
aq+cuw, slightly fodifcrous, coanrely to fmely crystalline. 
mostlydry, some a q i k e ~ w  mea seemed highlyweathd, as 
theywere ground up duringcoring. 
RUN #187 164.6 to 172.6’ 
RECOVERY = 9a% 
RQD = 9956 

MediumdarLgraytodarkgray(N4 to N3) shale,dense,. 
homopeous, slightly f d e r o u s ,  moist, interbedded with 
limeatone lenses, medium dark gray to dark gray (N4 to N3), some 
a@hx?oq slightly fodifemua, coarsely to fmely crystalline, 
mastly dry, some argiuaceous mea seemed highly weathered, aa 
they were ground up during coring. Argilleoeous limestone in upper 
and h e r  section of core, loss of reamry due to broken piece of core 
inbofhle. 

RUN #19 : 1R.8 to 179.6’ 
RECOWRY = 100% 
RQD = 9096 

Dark gray to medium dark gray oJdN3) M e ,  dense. SiighUy 

fodiferuus, some lenses of dean dark gray to medium dark gray 
( N 3 - w  limestone. Note: missing .15 of am from m#18 was 
reQNwed in run #19 (highly fractured shale). 

fossilirerous glzding to EIqiheQw dark gray (NJ) limestme7 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Well Mat& 

PAGE : 

- 8 of 10 

SH 

IitbdogicDescription 

RUN #u) : 179.6 to 186.6’ 
RECOVJXY E 91% 
RQD = 73% 

Dark gray (N3) shale, slightly f d m w  dense, moist, interbeddcd 
with moist ugikeowdark gray (N3) limgtOae and cmrsdyto 
f i i l y  clystalline limestone dark gray (N3). fossilifemu. Clean 
limeotoaeisp&minaatlydry. _ _ _ .  

Note: hssofyiclddue topufvCriza(i0a of argikeous limartone 
duringcoring 

RUN #21: 186.8 to 189.8’ 
RECOVERY = 88% 
RQD = 54% 

Dark gmy (N3) shale, slightly fossililerous, dense, moist, interkdded 
with moist argiuaceowdark gray(N3) limestone and cmselyto 
filycrystalline dark gray (N3) limestone, fossiliferws Clean 
liwstane is predominantly dly. 
RUN #22 : 189.8 to 200.2’ 
RECOVERY = 10096 
RQD = 91% 

Dark gray (N3) shaley, aailke- Limestone I modm(tty 
f d e m w ,  knsar of h e r  medium dark gmy (34) limestone, 
coarsely to fmely crystalliae, with slightly more fossil content. 
Argillaceous limestone is moist, while clean limestone is dry. 

RUN #23 : W.2 to m.6’ 
RECOVERY =loo% 
RQD = 92% 

Dark gray (NJ) shaley, a r g i i u s  limestone, moderately 
fassiliferws, lenses of cleaner medium dark gray (N4) limartone, 
m l y  to fm ystalliw, with slightly more fossil content. 
A r @ a c a ~  limestone is moist, while dean limestme is dry. 
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Well Materials 

R U N  #?A : m.7 to 220.2' 
RECOVERY E 10096 
RQD = 95% 

Medium dark gray (N4) limartow . argillaceous, moderately 
lassilifaous, moist Cua18~ly to fiely eystallioe, dry, fassiliferous, 
medium to dark gray (N4-N3) shale lenses Shale l a p  and 12. 
thick) at 216.0' and 219.0' r t s p 3 k l y ,  dense, homogeneous, few 
f d m o i s t  

RUN #25 : 220.2 to 229.8' 
RECOVERY = 10% 
RQD = 93% 

Medium dark gray(N4) limestone, argillaceous bestone slightly to 
moderately fossiliferous and clean, limestone being amdentely 
fossililerous, moist with comely to fmely erystauine, dry, 
f d e m u s ,  medium to dark gray (N4-m) shale leases. Shale l a p  
dense, homogeneous, few fmi moist 

RUN #26 : 229.8 to 240.1' 
RECOVERY = 10096 
RQD = 92% 

Medium to dark gray (N4-m) lim&one t coarsely to finely 
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I I urn 

22 I ”  

RUN #27 : 240.1 to 2505’ 
RECOVERY = 94% 
RQD = 91% 

Medium to dark gray (N4-m) limestone, and cl- 
mmdy to f i i i y  crystalline, fossiliferous with little interbedded 
dark gray (N3) shale, dense, moist. Argillaceous hestone is also 
mist while dean limestone is dry, clean limestone becoming more 
pmaleat  

Total Adjusted Depth = 248.0’ 
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Drilling Company NORTH STAR DRILLING 
Dnlhng . .  Method ROTOSONIC DRILL 

Date started 1/9/93 
Date Completed 1/9/93 

Drilling Fluid WATER 

Imgseaw E.LARSEN/T.FRINAK 
C k M  By PAULDARR ~ 

Well Materials 

BoreholeWell Id 0351 
=ATE PLANE COORDINATES 

North (ft) 59643335 
East (ft) 149709.28 

Ground Surface Elev. (ft) 886N 
88833 Top of Casing Elev. (ft) 

Total Depth (ft) 20.0 

bsiog: stainless 
steel, 4' 

Backfii Cement - 
xntonite grout 

Seak 1/4' Bentonite 
:hips 

Filter Pack lO/zo 
Colorado silica sand 

Screen: Stainless 
Eleel, r, slot # 10 

B 
x 

Ls 

rjthologic Description 

0.0 to OS' - Silty sand with some gravel, mots. Tapsol. 

0.8 to 33' - Silt, sand, aad gra~l, chunlre of limestone. Fill. 

3 3  to -6.0' - Iitholosy uo&, some layering apparent - passilk 

~theredsiltstoneorlim~onebeeausesplitspoonsamplesarrwt 
being collected must look into borehole to describe lithology. 
W e a t b e d b e d d  

-6.0 to 73' - Dark my limest- hard, trace fossils, lithology 
uncertain, farmation probably consists of sbale with numerous 
limestone interbeds. 

7 3  to 10.0' - F d e r o u s  limestone with interbeds of calcareous 
siltstoae. 

10.0 to 15.0' - Gray limestme, fossiliferous (brachiopods, rugose 
coral, and bryoaoens) with thin (<053 interbeds of clay to silty 
clay, thickest limestone bed 35" fracturing evident at 135' aad 
posglly at 113 b v  common in clayey bed& 

15.0 to 20.0' - Gray limestone with fracturing evident at 16.2',17.6', 
and lu', thin clayey siltstone units at 16.0', 172, and 19.0' all < 
1'. fossilirerous limestone contains brachiopods, rugose coral, aod 
bryoeoans 

Total Depth = 20.0'. 
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Well Materials 

hilling Company NORTH STAR DRILLING 
hilling Method ROTCXONIC DRILL 

)ate started 1/23/93 
late Completed 2/6/93 

hilling Fluid WATER 

&By .~ 
D.WILLIAM!j/RMORROW 
PAUL DARR :hecked By 

Iithologic Description 

BoreholeNeU Id 0352 
=ATE PLANE COoRDNm 

North (ft) 59659037 
East (ft) 1495445.98 

C r o d  SnrtaCe Elm. (ft) 738.16 
Top of Casing Elm. (ft) 738.45 
Total Depth (€0 - 102.2 

1.0 to 5.0' - Dark brawn clay, organic rich, moist at top, damp 
b v a ~ &  bottom, little fme sand, little fm to medium graxl, Ti. 
ropsoil 

5.0 to 10.0' - Bmwa silty sandy clay, little f i e  to medium grave4 
Ti, knVplastiUty, damp. 

10.0 to 18.0' - Grsy clayey silt with sand, fme to coanie sand, f a  to 
coarse gravel, uasorkd, hard, dense, dry. Td, 

18.0 to 20.0' - Gray limestone highly weathered, interbedded with 
siltetone, dry. 
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Borrehole/Well Id 0352 
~ 

Well Materials Lithologic Description 

RUN #1: 215 to 275' 
RECOVERY = 83% 
RQD = 52% 

RUN#2 : 275 to 295' 
RECOVERY = 108% 
RQD = 37% 

Iigbt gny(N7)  to medium ligbt gray(N6) limestone, garlea to 

open with vay mu& surfaces - appefm to be discontinuous, damp 

beddingplan- 

f& shale at 29.1'; slightly to moderately fossiliferous fractune are 

to dry in matrix. Shale is fissile to subfissile, trace fassils, medium 
gray 0, dy, brittle to hard, some hoiizontal breaks along possible 

RUN #3 : 295 to 355' 
RECOVERY = 10056 
RQD = 32% 

Medim gray (NS) shale, homogeneous, slightly fissile in nome 

31.4 to 355' - Medium gray @IS), interbedded shale and limestwe, 
limestone is 25 to A' thick, wy fossiliferous, fractured et 45 d q ,  
open fracture, interbedded with medium dark gray shale stringers, 
shale is moderately fodiferous, poorfy indurated, very cal-us, 
damp. 

stringer, no epparrnt w i g  features, damp, wy dcaltoua 

RUN #4 : 355 to 42.1' 
RECOVERY = 114% 
RQD = 69% 

Light olivt gray (5Y 6/l) hale, bomogeaeous, aligbtly to moderately 
caku-m, dry, trace fassils. 

36.0 to 421' - Ii&t olive gray (SY 6/1) to medium gray (N S) 

fcssilifemus, mim cystalline to coarselycxytdhe io part, bedding 

fracture at 38V, closed, axe pmrally breaks along fossiliferous 

vayarsiuaceous gradingtoealcanoua s h a l e , w  

variesandisgcnernllyiQdistinguishable,30degdiscwtinwus 

~mottledwithdayeymeterialgenerallydamp,some 
intcrbdhg (gradational) with shalt, shaley section rue genrrally 
platy to f d ,  some moisture damp plates (drilling water?). 
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Well Materials 

. . ... 

Borehole/Well Id 0352 

LithdogicDescription 

RUN #5 : 42.1 to 49.25’ 

RQD = 5696 

Medium gray(N!5) interbedded limestone/shale, shale becoming 
medium dark p y  (N4) with depth, shale becoming more competent, 
VeryfossiliferousLimes(oae isvuggy in place8 associrted with faesil 
beds, bedding is Benerally indidina but shak sections are platy to 
subf~’nonoctfracturia&damp. 
RUN #6 : 493 to 51.3’ 
RECOVERY = 98% 
RQD = 44% 

~ .. - -  

Medium gray 0 interbedded Limestone/shale, shale medium dark 
gray (N4), hmogemous with some thin limestone inte&edded non 
fraaluled,fd~moderatelycakanoua,indietinctbeddin& 
dunp. 
RUN #7 : 51.25 to 61.75’ 
RECOVERY = 10096 
RQD = 58% 

-*- intdeddedwith thin (2cm)ehak. 
57.4 to 585’ - O k  gray (5Y 4/1) to medim dark gray (N4) shale, 
thin (2-3 mm) stringers at limestone, Don fractured, fossilifmus, 
slightly to moderately dcareous, no apparent bedding fractures, 
wary,damp- 
585 to 61.8’ - Limestone intehedded with shale, vertical fmtuns 
at 60M, soft shale section at 603, trace rust staining and slight 
gmener than olive gray (5Y 4/1) at shale stringer at 605’. 

RUN #8 : 61.8 to n5’ 
RECOVERY = lrn 
RQD = 7796 

O h  gray (SY 4/1) to medium dark gray (N4) interbedded ahale 
and limestone, thinly interbedded vrry fossiliferous, bedding is 
horizontal breaking along fossil zones, m e  open barizoatal 
fractures at 67.75’ and 685’, 20 deg fracture at 7l.2S, wet along 
fractures, shale is moderately calcareous and moderetely hard, lime 
8€dons an2 very light. 

RUN #9: 715 to 735’ 
RECOVERY = 93% 
RQD = 21% 
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Borehole/Well Id 0352 

Well Materials 

.. . . .  

Light to medium gray (N3 - N5) limestom i n t d d d d  with shale, 
eomevy-lycystalline,veryhard,traafossils,discontiauous 
fracture at RS', dosed, tight, shale is moderately calcareous and 
moderately hard, lime seaions an very light, dry to damp. 

RUN d l 0  : 735 to 775' 
RECOVERY = 10096 

74.1 to 75' - shale: as -, Stringers of limestone, SlighUy 
f d e r o u s ,  wary in part, homogeneous, moderately t o n y  
eelcaRourr grading to limestone, no fractures, novisible bedding. 
RUN #ii : 775 to a.0' 
RECOVERY = loosb 
RQD = 83% 

775' - w e :  as abcwe, interbedded with thin to medium 
s thgmatcaheoussha lc  

M.9 to 86.7' - Medium dark grSy (N4) interbeddeed shale a d  
limestone, shale is platy to bloeky, not very competent, bedding 
splits along fossiliferous lapr6, limestone is very hard, coarsely 
aystdhe at times, slightly foesililerous, beds are geaerally 1 an 
thick, shale beds an 5 cm thick, gencraUydty,wet along W i g  
P b  
86.7 to 87.2' - Light gray (N7) limestone, very hard, mottled with 
shale, traQ to some foesils, tint to COBwely aytallhe, damp. 
87.2 to 88.0' - Shale: well to moderate bomogemms, poorly M m e d  
bedding, damp tomoist in matrix. 
RUN #12 : 88.0 to 92.0' 
RECOVERY = No reported 
RQD = Not reported 

Medium light gray (N6) to olive gray (5Y 4/1) limestone inlcheddd 
with shale, fossilirerous, bedding breaks along fossil layers in shale 
material, mottled in part, soft sediment deformation apparent at 
shale/limestow contact, wet dong bedding 
RUN #13 : 92.0 to 102.2' 
RECOVERY = 10096 
RQD = 61% 

Medium gray to medium dark gray(N5 to N4) Limestone 
intdcdded with shele, sbale is 10 - 2 cm thick platy to f i i  
brittk,vyfoesilifcrous,modcratclyd~us,some~~to 
heatone, limestone is ayptocrystaIIine to fie& crystalline, slightb' 
t o o p r v ~  massive with novisible bedding, very hard, 
alighUy f d -  generally b& along miao laminations at 
a@laeow material, matrix is dty, wet along bedding pLnar 
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Drilliag company NORTH STAR DRILLING Boreholelwell Id 0353 

Drilling€ 
Date star 

luid WATER 
d 2/8/93 

North (fi) 5%241.80 
East (fi) 1495668.78 

Date Completed 2/9/93 
Loggea9. DALE FLORES 
checkea By PAULDARR ~ 

Ground Snriace Elev. (fi) 744.95 
Top of Casing Elev. (fi) 747.07 
Total Depth (ft) 18.0 

Comments Northeast of spoils area along fence line. 

e - 
ID 

Well Materiafs 

B R C ~  Cement - 
bentonite grout 

seal: 1/4' Bentonite 
chip 

Fiiter Pack 10/20 
%iorado silica sand 

h2eE stainless 
steel, 4'. slot # 10 

I I urn 

Ts 

n 

IithdogicDesaiption 

0.0 to 05' - Dark yellowish b m  (1WR 4/2), d y  silt, trace clay, 
roots, law plasticity. TopsoiL 

05 to 16.0' - M&nte yeuawish b m  (IOYR 5/4), sandy silt, 10% 
gravels to l', wy dense, moist color change to olive gray (SY 3/2) 
at 8.0'. TU 

16.0 to 18.0' - Medium dark gray (N4) silty shak with thinly bedded 
f - a  limestone lense~, rude, pawdy dry. B e d d  

TotalDepth = 18.0'. 
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Drilling Fluid WATER 
Date started 4/20/93 
Date Completed 4/20/93 

. .  

GARY STOOPIS 
~ - checked By PAULDARR 
Loggedw 

~ ~- ~ 
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STATE PLANE COORDINATES 
North (ft) !BW210 
East (fi) 149632215 

Ground Surface Elm. (ft) 767.95 
771.01 Top of Casing Elm. (ft) 

TOtaiDeptb(ft) ~ ~ 23.0 -_ 

I 

Drilling Company NORTH STAR DRILLING I Boreholelwell Id 0354 

0.0 to 15' - Dark pUa~ b m  (IOYR 4/2) silty clay, T I ,  
maderatelyplastic, abundant mots, slightly moist. TopsoiL 

1 5  to 5.0' - Dusky plla~ (5Y 6/4) silty &y, clasts 1/4' to 15 
inches some fassiliferws, weathered out fossit fragments, mottled 
coloring at 4' to greenkb gray (5G 6A). dy to slightly moist. 

5.0 to 115' - Mottled coloring throughout, dusky ~ U O W  (5Y 6/4) to 
greenish gray (5G 6/1) silty clay, -5056 clay remainder silt and 
limestone clasts, dense to wry fum, crumbly, dry. 

- -. . . - . - . . - -. . . . . . 

115 to 125' - Medium bluish gray (SB 5/1) siltstone weathered to 
clay, limestone lenses, slightly moist to moist. Weathered bedruck. 

125 to 23.0' - Medium gray 0 siltatone, faesils present, limestone 
lenses throughout, slightly moist, at 14 fL approximately5 inch 
thick fracture zone, other fracture zones at 16.0', 17.0' and -u).0', 
slightly moist to damp at fracture zones, otherwise dry. Bedrock 
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r0t.l ~ep tb  = 23.0'. 
- ~ .. ..... . .  . - . .- . . . . . . 
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- Company NORTH STAR DRILLING 

hilliag Fluid WATER 

&BY ~- 

lrilling Method ROTOSONIC DRILL 

)ate started 1/25/93 
)ate Completed 2/21/93 

:hecked By PAULDARR 
D.WILLIAMS/R.IVIARROW 

~ 

- 
ID - 

Ool! 
1011 

Borehole/WeU Id 0355 
STATE PLANE COORDINATES 

North (ft) 597274.72 
East (ft) 1496581.U 

Ground Surface Elev. (ft) 796.99 
796.81 

Total Depth (ft) 201.7 
Top of Cas= Elm. (ft) 

well Mated8 

D.0 to 5.0' - Dark b m  claw silt, beannes ~wIKIY tawarde bottom, 
littk f i  sand, trace organics, damp. Topsoil. 

4.0 to 5.0' - Bmwn clay Little silt, little fme sand, tittle ~ 0 ~ 1 8 ~  gravel, 
d y ,  gray limestone gravel at 4.9 to 5.0'. 
5.0 to 10.0' - Greenish gray clay, trace mottling, trace silt, dense, 
bard, dry. 

8.0 to85' -sand and d brokm rock, Loose, dry. 

85 to 95' - Greenish gray clay, trace mottling, trace silt, dense, 
hard, traces of limestone bedrock, dry. 
95 to 10.0' - Gmenish gray clay intermixed with lenses of silt and 
fme sand, trace mottling, dense, hard, silt and sand are white, dy. 
10.0 to 14.0' - Greenish gray clay, trace mottling, dense, hard, dry. 

14.0 to 15.0' - Gray day hard piecar of limestone softer than &, 
some moist to wet lenses. 

15.0 to 16.0' - Gray siltstone/claystone, hard, dry. 

16.0 to 17.0' - Gray limestone and siltstone/daystone, intermixed 
l a m  dry. 
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Borehole/Well Id 0355 

Iithdogic Desaiption 

25.0 to 26.w - No mcovcly. 

RUN #1: 26.0 Lo 26.8’ 

RQD = 0% 
100% 

RUN #2 : xia to 3 4 1 9  
RECOVERY = %% 
RQD = 15% 

Light gmy to medium g a y  (M to NS) limestwe, ayptocystallint, 
h t o v c r y ~  banded with thin (1-2 mm) lapa  of 
&de, digbtly fosailiferous, no fractures, indistinct bedding, dy. 
RUN #3 : 34.8 to 35.05’ 

RECOVERY = 100% 
RQD = 096 

RUN #4 : 35.1 to 44.1’ 
RECOVERY = 100% 
RQD = 14% 

Dark greenkh gray (SGY 4/1) shale, homogeneous, dense, no11 

awdy aystalline limeatwe at 35.85 to 36.05’. 36.4 to 36.65’, 37.25 
to 3755’, 395 to 39.T, non fractured, dry. 

fossilirerous, no apparent w i g  fractures, interbeddfd with 

RUN #!i : 44.1 to 54.4 
RECOVERY = loosb 
RQD = 81% 
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BoreholeWeU Id 0355 

L 

Well Materials 

ZUN #6 : 54.4 to 57.4’ 
\EcovERY = 10056 

RQD = 0% 

Shale, as above, some mottled with yetalline liwstone. 

Depth axredon 63.4 to 665’. 

. .  

RUN #a : tx5 to 765’ 
RECOVERY = 10056 
RQD = 51% 

Olive gray (% 4/6) shale, messive, some interbedded with limestone 
(2-8 an) limestone is coarsely aptallhe and vuggy, indistinct 
bedding in shale, shale tends to block in flat smooth d M %  

Limestone tends to be more fodifemus, dry matrix some moisture 
al~beddingsurfaceg 
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52.20 15:OO 02/21/43 

3 

R U N  #lo : 823 to 92.6’ 
RECOVERY = loosb 
RQD = 86% 

RUN # l l  : 92.7 to 94.0’ 
RECOVERY = 10056 

RQD = 85% 

Light gray (N2) limestone, banded and mottled with stringers of 
light olive gray (5Y 4/1) shak vety fossiliferous, vy fine to fiev 
aystalline limestone, thinly layered (2-5 mm) shale stringen 

tends tobreakalong fossil lam noapparrnt fractures, damp to 

RUN #12 : 94.0 to 955’ 

ROD = 94% 

throughout shale tends tobe molt fossilirefoua bedding in shale 

drymath.  

RECOVERY = loo% 



Project Manager 
GEOLOGIC LOG MOUND - OU9 CORDON HORN 

T 

00- 
. .  

05- 

.lo- 

115- 

120- 

125- 

- - 

PAGE : 

- 5 of 8 

Well Materials Lithologic Description 

3live gray (SY 4/1) to medium dark gray (N4) shale, mottled with 
race to some limestone stringers, massive, clean to very fossiliferous, 
IO fractures, no obvious bedding features, dry. 

65 to 1013' - Limestone, no11 fractured. very hard. 
RUN #13 : 1013 to 111.2' 
RECOVERY = 1CWG 
RQD = 98% 

Medium dark gray (N4) to olive gray (SY 4/1) shale, mottled with 
some limestone. 

RUN #14 : 111.2 to 121.7 
RECOVERY = 100% 
RQD = 92% 

Shale and limestone: intehedded, cored breaks easily along bedding 
planes d a t e d  with fossilifemus shale stringers, Limestone is fie, 
very coarsely aystalline and massive, no distinguishable fractures, 
wet along bedding planes. 

RUN 15 : 121.7 to 131.4' 
RECOVERY = 1W6 
RQD = 98% 

Dark gray (N3) to olive gray (5Y 4/1) shale, massive, mottled with 
some limestone, some limestone stringers from 3 to 5 cm thick, some 
f a d s ,  shale and bedding break along fossil layers, limestone is 
massive and very hard coarsely aystalline, dry, shale is damp. 
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Lithologic Description 

LUN #16 : 131.4 to 1415’ 
ECOVERY = 10096 
LQD = 74% 
ihale, interbedded with some limestone, gradational, limestone is 3 - 
.O cm thick, dy .  

RUN #17 : 1415 to 1515’ 
RECOVERY = 100% 
RQD = 81% 

Limestone: gradational, limestone is 3 - 10 cm thick, interbedded 
with shale, dry. 

RUN #18 : 1515 to 160.0’ 
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Well 
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Lithologic Description 

IQD = 74% 

;hale as above mottled and interbedded with ~ limestone, 
I O n f r a C t d  

RUN #19 : 156.0 to 1n.o’ 
RECOVERY = 126% 
RQD = 76% 

Shale and limestone: intehedded, shale as above nonfractured 
Limestone is becoming dark gray (N3), micro crystalline, wry 
argillaceous grading shale, dry to damp. 

RUN #u) : 1n.O to 1813’ 
RECOVERY = 1 M  
RQD = 97% 

Dark gray (N3) to medium dark gray (N3) shale, trace interbedded 
with limestone, predominantly homogeneous, nonfractured, poorly 
developed bedding, dry to damp. 

176.4 to 177.1’ - Medium gray (Ns) limestone, coarsely crystalline, 
trace interbedded and mottled with shale, slightly fossiliferous 
limestone is predominantly clean. 
177.1 to 1813’ - Dark gray (N3) to medium dark gray m3) shale, 
trace interbedded with limestone, predominantly homogeneous, 
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Well Materials 

F 

Lithologic Description 

ionfractd, poorly developed bedding, dry to damp, 

RUN #21: 1813 to 191.8' 
RECOVERY = 91% 
RQD = 51% 

Medium dark gray (N4) shale, mottled interbedded with Limestone, 
lhinly interbedded. Vertical fracture at 187.81', smooth, unhealed, 
looks like mechanical fracture, fracture is discontinuous. 

RUN #22 : 191.8 to 201.7 
RECOVERY = 97% 
RQD = 73% 

Medium dark gray (N4) shale, mottled interbedded with limestone, 
no fractures. 

Total Depth = 201.7'. 
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k”” lepth 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSOMC DRILL 
Drilling Fluid WATER 
Date Started 1/18/93 
Date Completed 1/24/93 

Checked By PAULDARR - 

DALE F L O W  m w d B Y  

0- 

% B  

lo- B 

15- 

20- - 

Borehole/Well Id 0356 
STATE PLANE COORDINATES 

North (ft) 595011.45 
East (ft) 149535358 

Ground Surface Elm. (ft) 704.07 
706.24 
1820 Total Depth-(ft) 

Top of Casing Elw. (ft) 
_ _  - 

m 
Well Materials 

basing: Stainless 
.?el, 4’ 

ackfdk Cement - 
entonite grout 

USCS 
Well fith Iithologic Description Con g k  
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W 

Well Materials 

8 P Y e l  22.17 t7:12 01/24/93 

235 to 32.0' - Gray to pllawish brown (1OYR5/4) silty Clay, 8om 
Urguler to rounded gravel, fme to awse gravel, some fme sand, 
umtrixcompasedof=5096siltydsy,~M/denec,reddishbrvwn 
stab@ at interfeux of gravel above and silty day, moist, out of 
saturated zone. Tiu 

32.0' to 325' - Silty sand, medium to fme sand, trace fine gravel. 
325 to 345' - Jight olive gray (5Y 5/2) silty clay, some angular to 
munded gravel, fme to coarse gravel, some f ie  sand, matrix 
composed of -50% silty clay, very stiff, very dense, moist. Ti 

345 to 37.0' - Moderate yellow brown (1OYR 5/4) gravelly sand, 
f i  gravel, trace of cobbles gravel, -50% medium to come sand, 
-40% fme grad, saturated. 

37.0 to 40.0' - Medium gray (NS) to dive bmwn sandy silt, f i e  
grained sand, trace of medium grained sand, very dry, crumbly. 

40.0 to 445' - Send, medium to coarse, well sorted, hes silt knee 1 
to 3 inches thi* saturated. 

445 to 45.0' - Medium gray (NS) to olive braan sandy silt, fm 
p m d  slad, trace of medium grained sand,verydry, crumbly. 
45.0 to 46.0' - Modaate YCW brown (IOYR S/4) sandy gravel, 
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Samole Well Materials 

I 

BoreholeDVeU Id 0356 

Lithologic Description 

46.0 to 47.0' - Light bmwn sand lense, medium grained trace gravel, 
saturated. 

47.0 to 52.0' - Light bmwn sandy gravel, loose, sand to fine gravel, 
saturated. 

52.0 to 57.0' - Light bmwn sand, medium graioed sand, trace silt, 
trace fme gravel, saturated. 

57.0 to 695' - Olive b- to gray b- sandy gravel, COaIW sand 
to fme gravel, coarse gravel lense at 62.0'. gravel lense to 4' thick, 
little sand, saturated. 

695 to 72.0' - Olive bmwn sand, trace fme gravel, moderate good 
sorting, saturated. 



80- 

85- 

90- 

95- 

- 
L 

Pth - 
T 

75 - 

Well Materials 

GROUNDWATER 

22.17 17:12 1/24/93 

Lithologic Description 

to fme gravel, m816e gravel lense at 62.0', gravel lense to 4' thick, 
little sand, saturated. 

._ . . 

n.0 to 80.0' - Moderate y e l l k h  bmwn (lOYR5/4) sand, trace fme 
g r a d ,  coarse sand, wet but not saturated. 

80.0 to 85.0' - Sand, medium to coarse sand, moderate good sorting, 
little to no fms, trace gravel, wet- 

85.0 to 87.0' - Bmwnish gray sand, medium grained sand, little to no 
fme& trace gravel, well sorted, wet. 

87.0 to 90.0' - Brownish gray sand, medium to coalse grained sand, 
trace of gravel to l", -10% silt holding sand together, wet. 

90.0 to 93.0' - Bmwnish gray sand, medium to coarse grained sand, 
-10% silt holding sand together, some gravel, saturated. 

93.0 to 95.0' - Moderate yellowifh brown (10YR 5/4) silty sandy 
gravel, -40% fme to coarse gravel saturated. Outwash. 

95.0 to 105.0' - Moderate y e l l k h  brown (10YR 5/4) sandy gravel, 
mane sand, I sand to gravel varies, little to no fmes, gravel to 2', 
saturated. 
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Well Materials Rock 

I 

Borehole/WeU Id 0356 

Lithologic Description 

105.0 10 115.0’ -Moderate 10 light yellowish b m  (10YR5/4) 
sandy gravel, coarse sand, % of sand to gravel varies, little to no 
fmes, gravel to 2”, saturated. 

115.0 to 125.0’ - Moderate olive b m  (SY 4/4) sandy gravel, fine 
to coalse gravel, -5% gravel >lo, seturated. 

125.0 to 135.0’ - Light olive b m  (SY 5/6) sand, medium sand, I 
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Well Materials Lithologic Description 

all sorted, Little to no fmes, pebble gravel lense at 127.0 to 1275, 
at but not saturated. 

135.0 to 145.0' - Olive gray (SY 3/2) sand, medium grained, well 
sorted, no fmes, no gravel, moist. 

145.0 to 150.0' - Olive gray (SY 3/2) sand, coarse sand, moderate 
good sorting, wet. 

150.0 to 165.0' - Modmte yellowish b m  (1WR 5/4) gravel fme 
gravel, no fmes, piece of 4' angular Limestone, gravel to 1 1/2 inches, 
saturated. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Sam 

PAGE : 

- 7 of 8 

Well Materials 

iieat: 1/4' Bentonite 
chips 

Wter Pack lO/m 
Colorado silica sand 

!keen: Stainless 
steel, 4, slot # 10 

GP 

- 

I I -  

krehole/Well Id 0356 

Lithologic Description 

- 

165.- to 1815' - Mo-;rate yellawish b m  ( 1 O y R  5/4) gravel, fie 
gravel, no Ties, gravel to 15 inches, saturated. 
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Borehole/Well Id 0356 

SamDIe 

T - 
Well Materials Lithologic Description 

1815 to 182.0' - Greenish gray (SGY 4/1) silty shale, moderately 
fmile, thinly bedded limestone lenses, (race fossils in limestone, dry. 

Total Depth = 182.0'. . 
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Y i l l i m  L i t t l e  - 1 of 3 MOUND PLANT 

Well Materials 

Drilling Company NORTH STAR DRILLJNG 
Drilling Method ROTO SONIC 
Drillim Fluid NONE 

Mg: stainless 
lee4 4'. 

BoreholeDVell Id 0370 
STATE PLANE COORDINATES 

North (ftl 596829.64 

lackfill: Cement and 
sntonite grout 

~~ ~ 

Date Started 12/7/92 
Date Completed 12/7/92 

Checked By 
TIMFRINAK 
ERIC LARSEN 

~ ~ e d  By 

12/07/92 

East (ft) 1495100.73 
Ground Surface Elm. (ft) 717.71 

72023 Top of Casing Elm. (ft) 
Total Depth (ft) 50.0 

FL 

- 

Lithologic Description 

0.0 to 5.0' - Yellaw$h brown (IOYR 5/6) to very dark grayish brown 
(IOYR 3/2) clayey to silty sand, very fme grain4 some gravel and 
wood debris. Fd 

10.0 to 15.0' - Clayey sand, very fme grained, 10% gravel, mme 
wood debris. Fd. 

15.0 lo 20.0' - Bmwn to grayish bmwn clayey silt to silty sand, send 
is very h e  grained, 15% gravel, some wood and copper w i ~ .  Fa. 
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GEOLOGIC LOG MOUND PLANT Ui l l iam l i t t l e  - 2 of 3 
brehole/WeU Id 0370 

I 

Well Materials 

- 

eal: Bentonite chips 

h e n :  Stainless 
teel, 4'. 

k k f i i  Native 
d i i e n t  

F 

15.0 to 27.8' - Bmwn clayey to silty sand With gravel and debris, 
and is very T i  grained. Fd. 

27.8 to 30.0' - Gravel, 80% gravel, 20% sand, silt, and clay. 
Duhwh. 

30.0 to 35.v - No fE€Ov=y. 

35.0 to 40.0' - Gravel, 8056 gravel, 20% sand, silt, and clay. 
outwssh. 

40.0 to 47.8' - Gravel, very coarse grained, 90% gravel, 10% sand, 
average gravel size is approximately 1.8- in diameter. Outwash. 
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Borehole/Well Id 0370 

Well Materials Well cw 

.~ 

17.8 to 50.0' - Gray siltstone, calcaffous. Bedrock 



- 

- 
0- 

10 

15 

120 

Sam 
~ 

Well Materials 

sing: stainless 
eel, 4' 

;eckfii Cement and 
entonite grout 

0.0 to 4.T - B m  silty, gravelly day, 20% gravel. Fill. 

4.7 to 5.0' - B r r ~  silty dey, contains debris and paper. Fi. 
5.0 to 31.2' - Dark grayish bmwn silty clay to clayey silt with 
gravel, contains debris (paper and plastic). Fi. 
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BoreholeNell Id 0372 
I I I USCS 

PAGE : r,v,-. -".-... 
2 of 3 GEOLOGIC LOG I MOUNDPLANT I Yillim L i t t l e  - 

_1 

10- 

25- 

30- 

r"' 
ST G'I 

45 - 

Well Materials 

wingstainless 
XI, 4' 

ackfii Cement and 
mtonite grout 

seal. Bentonite chip 

FL 31.2 to 32.0' - Bmwn silty clay to clayey silt, competent, 10% 
gravel, no debris. Basal landfill liner. 
32.0 to 35.0' - Yellawish bmwn gravelly, d t y  sand, very f ie  
grained, 60% sand, 20% silt/clay, 20% gravel up to 1B' in diameter 
(average diameter = 0.47, areas of gray stainiig from 32.0 to 33.0'. 
Basal landfill liner. 

35.0 to 38.0' - Yellowish bmwn silty, gravelly sand, very f i  
grained, 20% gravel, zones of gray silty clay. Basal landfi liner. 

38.0 to 395' - Yellawish b m  (1OYR 5/8) and gra@ bmwn (W 
5/2) clayey silt to silty sand, very f i e  grained, 10% gravel, zones 
with black residue. Basal landfi liner. 

'll 395 to 40.0' - Dark gra@ bmwn (25Y 4/2) silty sand, vey fine 
grained, very compact, hard, 10% silt/clay, gravel up to 1.2' in 
diameter (average diameter O S ) ,  angular to subangular. Till. 

40.0 to 50.0' - Dark bmwn (10YR 3/3) clayey to silty sand, 20% 
gravel up to 2.r in diameter (average diameter = 0.47,60% vey 
Tux grained sand, 20% silt/day, damp at 42.0'. moist at 45.0'. Till. 
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Well Materials 

al: Bentonite . -  chips 

Iter Pack 20/40 
lartz sand 

Teen: stainless 
eel, 4' 

50.0 to 51.0' - No reunwy. Top of bedrock estimated at 50.0'. 

51.0 to 51.4' - Medium gray siltstone, local dark gray sbaley 

51.4 to 52.0' - Limestone, fossiliferous 

520 to 525' - Medium gray siltstone, local dark gray shaley 
partings, calcareous, fassilirerous Bedrock 
525 to 52.8' - Siltstone, calcareous, some limestone interbeds 
52.8 to 55.0' - Siltstone, calcareous 
55.0 to 60.0' - Siltstone, tal- interbeds of fossilifemus 
limestone beginning at 555'. fracture mne at 555 to 56.0', dark gray 

partinp,calmfossiliferougBedroetL 

staining along fraaures. Bedrock 

60.0 to 62.0' - NO -V- 

Total Depth = 620'. 
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I s a m  

killing Company NORTH STAR DRILLING 
hilling Method ROTO SONIC 

late Started 12/14/92 
Bate Completed 12/15/92 

:heckedBy ~ TOM THARP 

hilling Fluid NONE 

By ERIC LARSEN 

Well Materials 

0373 BoreholeNell Id 
STATE PLANE COORDINATES 

North (ft) 5966w56 
East (ft) 149512852 

Ground Surface Elev. (ft) 738.77 
740.50 
65.0 Total Depth (ft) 

Top of Casing Elev. (ft) 
- 

asing: Stainless 
eel, 4' 

ackfii Cement and 
entonite grout 

Im I 
I 

0.8 to 213' - Dark gray (IOYR 4/1) sandy, gravelly silt, ocursional 
bmwnifb ydlow (10YR 6/6) mottling, finn, 40% silt, 30% wry f i e  
to medium grained sand. 25% fme to very coarse gravel, 5% clay in 
occasional pockets, few medium to large cobbles, scattered debris 
(dark brown to black charred material), pieces of red brick at 11.4', 
damp. FA 
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ising. stainless 
Eel' 4' 

ackfill: Cement and 
3ntonite grout 

Lithologic Description E lith 

113 to 37.2' - Y~llcrwish brown (IOYR 5/6) Silty, gravelly Sand, 60% 
my fme to very omme grained sand, 20% f i e  to medium gravel, 
LO% silt, trace day, occasional 1- cobbk, dry to damp, spotty 
daining, little OT M) debris, Occasional zones of clayey silt, clayey Silt 
lntenal with interspersed charred material at 263 to 26.T, d d  
pyisb bmwn o@/stained ._ zone with foot fragments at 33.2 to 
U.T. Fill. 

37.2 to 37.9' - Dark grayish bmwn debris zone, contains wood and 
metal, wil is stained. Fd. 
37.9 to 41.4' - YellawiSh bmwn to olive gray (lOYR5/8 to 5Y 4/2), 
silty clay, soft, moderately plastic, minor f i e  to coarse grained sand, 
very uniform. Fii. 

41.4 to 42.7' - Olive gtay (5Y 5/2) Silty, g r a ~ e l w  sand, fm, trace 
clay, very f i  tovery eoanre sand and gravel. Fill. 

42.7 to 48.4' - Olive gray (5Y 5/2) sand, Silt, and gra~el, 
heterogeneous mixture, loose, non-graded, poorly sorted, 15% Silt, 
40% sand, 45% gravel, spotty dark brown staining in places, 
occasional medium to large cobbles, damp to slightb moist, dark 
grayish brown staining at 46.2 to 465' and 47.4 to 48.4, debris 
(wood) at 45.0 to 45.4" hydrocarbon odor emitted from core be- 
40.0 and 50.0'. Fill. 
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0373 I Borehole/Well Id 

Well Materials 

men: Stainless 
eel, 4' 

hckfii Native 
ediient 

Lithologic D e d p h  

f i  3096Veyfi lo fm grained send, 25% fme toocoarse gravel, 

5/4) silty, sandy gravel, 

chy, damp. ouhrrash. 
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sr 
5- 

SI 

10- 

- 
SI 

15- 

Well Materials 

sing: stainless 
eel, 4' 

l a ~ k f i i :  Cement and 
entonite grout 

, w. Bentonite chip 

I I usa 

Ts 

- 
FL 

- 
GP 

Lithologic Description 

LO to 13' - B m  10 dark b m  (1WR 4/3) gravelly sand With silt 
md clay, sand is Tie grained, 30% gravel, 30% silt/clay, mot& 
ropsoiL 

I3 to 4.1' - Dark b m  p d l y  sand With silt and &y, 30% 
Wclay, 50% very fure grained sand, 20% gravel. Fi 

8.1 to 43'- UnidenWkd material, possibly white lime. Fill. 

43 to 10.4' - Dark yeuawish brcm (1WR 3/6) clayey, silty sand, 
60% Tme to cause grained sand, 40% silt and clay, no gravel. Fi 

10.4 to 13.0' - B m  sandy gravel, 5056 gravel, 30% f ie  to coarse 
&ed sand, 2096 silt/clay. Outwash. 

13.0 to 18.0' - Bmwn sandy gravel, 60% gravel up to 25' in 
diameter (average diameter = OK), 30% f i e  10 cause H a e d  sand, 
10% silt/day, odorous, damp. Outwash. 

180 to 20.0' - B m  gravel, 80% g r a d ,  matrix contains 8056 sand, 
zosb silt/clay. outwash. 



1 

20- 

0 

25- 

0 

30- 

35- 

- 

40- 

45 - 
- - 

~~ 

well Materials 

=n: stainless 
el, 4' 
. .. 

~ k f i i  Native 
dment 

;P 25.0 to 33.4' - Brnwn sandy WW& 70% gra~el ~p to 3.0" in 
diameter (averaF diameter = 0.7"). 20% sand, 10% silt/clay., 
outwash. 

ST 33.4 to 35.0' - Gray siltstone, ealeareous, contains caleaftous 
nodules. Bedrock. 

I TotalDeptb = 35.0'. 



.I 

~~ 

Well Materials 

hsing: stainless 
teel, 4' 

backfill: Cement and 
nntonite grout 

Seal: Bentonite chips 

uscs 
Iithdogic Description Well 

con Ii* Ek 
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Borehole/Well Id 0375 

Well Materials 

20.0 to 22.0' - Grayish b m  gravel, 9096 gravel. OU-. 
reen: stainless 
ml, 4' 

~ Total Depth = 35.0'. 

ackfii Native 
d i e n t  

- 
USCS 

or 
Rock I IW 

220 to 285' - Bmwn gravel, 80% gravel up to 6.0, in diameter 
(average diameter = 053,1096 sand, 10% silt/day. Outwnsh. 

285 to 295' - Gray shale, comprised Of silty clay, tight, d y .  
Bedrodrflont. 
295 to 30.0' - Gravel, 85% grave4 up to 4.0' in diameter (averape 
diameter = 0.43, wet. Ou-. 
30.0 to 312' - SiltyI clam, Sandy gravel, wet. Outwssh. 

31.2 to 35.0' - Gravelly silt, vey dense, competent, contains 
quartuse, siltstoae, and limestone clasts, d y .  Ti. 

I 
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Well Matwials 

killing Company NORTH STAR DRILLING 
killing Method ROTO SONIC 

bate Started 3/5/93 
bate Completed 3/5/93 

:hecked By 

hilling Fluid NONE 

,egged By -~ - ERIC LARSEN 
TOM THARP 

basing: stainless 
teel. 4" 

0376 Borehole/Well Id 
STATE PLANE COORDINATES 

North (ft) 5966%.75 
East (ft) 1494760.63 

Ground Surface Elev. (ft) 700.19 
Top of Casing Elev. (ft) 701.89 - 

Total Depth (ft) 252 

bcldik Cement and 
mtonite grout 

kak Bentonite chips 

Filter Pack 20/4 
quartz sand 

Saeen: Stainless 
steel, 4' 

F 

some fme to coarse grained sand,wet. Fill. 

2.1 to 13.0' - Moderate to dark yellawish brown (10YR 5/4 to 4/2) 
gravelly sand, loose, 65% fme to vey coarse grained sand, 30% fme 
to coarse grad,  trace silt, numerous small to c o b b h  damp, 
becoming wry moist at 11.0'. Outwash. 

13.0 to 21.7' - Moderate yellcmish b m  ( 1 O y R  5/4) sandy mwl, 
mostly loose, 60% fme to vey mame gravel, 25% medium to vey 
coarse grained sand, 15% silt, numerous medium to wry 1- 
cobbles, boulder at 14.4 to 148,  patchy hematitic staining of grains 
wry moist to wet in places, saturated at 165'. Outwash. 
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Sam Well Materials 

rotal Depth = 25.2'. 
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Well Mat& 

Drilling Company NORTH STAR DFULLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started 3/4/93 
Date Completed 3/4/93 
Logged 4) 
Checked By 

ERIC LARSEN 
TOM "HARP 

Casing: Stainless 
steel, 4' 

Borehole/WeU Id 0377 
STATE PLANE COORDINATES 

North (ft) 596522.25 
East (ft) 149m4.87 

Ground Surface Elev. (it) 699.40 
Top of Casing Elev. (ft) 701.02 
Total Depth (ft) 25.0 

Backfii: Cement and 
bentonite grout 

seal: Bentonite chip 

Wter Pack 20/40 
quartz sand 

Screen: stainless 
steel, 4' 

x 

0.0 to 0.4' - Roed gravel. FiU 
0.4 to 15' - Dark yeUawish b m  (IOYR 2/2) sandy Silt, firm, 
'I 

organic, numerous mots, damp. Topsoil. 
15 to 24' - Moderate b m  (5Y 3/4) sandy silt, numerous small to 

llarne cobbles FiU 

2.4 to 120' - Dark pllawish b m  (IOYR 4/2) gravelly sand, loose, 
6096 fme to very eo816e grained sand, 35% T i  to very coarse gravel, 

OUhRash. 
5% silt in places, numerous small to large cobbles, damp. 

120 to 15.0' - Pale to moderate yell& bmwn (IOYR 6/2 to 5/4) 
silty, gravelly sand, slightly soft to loose, 45 to 5056 very h e  to very 

grained sand, 30 to 35% fine to came gravel, 20 to 25% silt, 
numerous small cobbles, silty zone at 13.0 to 13.4'' boulder at 13.7 
to 14.0', damp lo moist. Outwash. 

15.0 to 25.0' - Moderate yell& bmwn (10YR 5/4) sandy gravel, 
loose. 65% very fine to very coarse grevel, 30% f i e  to coarse wed 
sand, 5 - 10% cobbles, few bwlder~, saturated at 17.0'. O~hvash. 
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nckfiu m/40 
lartz sand 

Sam 
Depth - 

T 
m- 

0 
- 

25- 

30- 
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40- 
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Lithologic Description 
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W i l l i a m  L i t t l e  GEOLOGIC LOG MOUND PLANT PAGE : 

- 1 of 2 

- 
ID 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started 3/3/93 
Date Completed 3/3/93 

Checked By 
ERIC LARSEN 
TOM THARP ~ 

LossedBy 

~~ 

Well Mateerials 

Borehole/Well Id 0378 
STATE PLANE COORDINATES 

North (ft) 596376.63 
East 1494789.86 

Ground Surface Elev. (ft) 699.49 
Top of Casing Elm. (ft) 701.61 
TotalDepth(ft) ~ 25.0 - 

~ 

Casing: Stainless 
steel, 4‘ 

Backfik Cement and 
bentonite grout 

seal: Bentonite chips 

Rter Pack 20/40 
quartz sand 

Screen: Stainless 
steel, 4’ 

Iithologic Description rn 
0.0 to 0.7 - Road gravel. Fill. 

0.7 to 1.6’ - Dusky yellawish bmwn (IOYR 2/2) sandy silt, minor 
\clay, slightly rum, organic, mots, damp. TopsoiL 

1.6 to 3.6’ - Moderate yellawish brawn (10Y 5/4) dt ,  soft, mhor 
fme grained sand, trace clay, damp. 

~~ 

3.6 to 55’ - Moderate brawn (5YR 4/4) silty sand, fme to eoarse 

outwash. 
grained, soft to slightly loose, 15% f i  to gravel, damp. 

55 to 11.0’ - Moderate yellowish bmwn (IWR 5/4) sand and gravel, 
loose, 55%very fme to vey coarse grained sand, 40% fme to very 
come gravel, < 5% silt, few small cobbles, damp to moist. Ouhvasb. 

11.0 to 15.0’ - Pale yellawish bmwn (1OYR 6/2) gravelly sand, loose, 
50% very f i e  to very ~)81se wed sand, 30% gravel, 10 to 15% 
silt, numerow medium to large cobbles, moist. Outwash. 

15.0 to 25.0’ - Pale yellowish bmwn to moderate yellowish brawn 
(10YR 6/2 to 5/4) silty sand and gravel, loose, 40 - 45% vey fine to 
my coarse m e d  sand,40 to4546 fme to coarse gravel, 10 to 20% 
silt, numerous small to large cobbles, boulder at 22s to 23.1’’ 
bmwnish gray staining of grains at 16.8 to 173, saturated at 17.0’. 
outwash. 
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~ 

GEOLOGIC LOG 
Project Manager PAGE : 
Yil l ian  L i t t l e  - 1 of 2 MOUND PLANT 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 

ID 

Borehole/WeU Id 0379 
STATE PLANE COORDINATES 

Rock Well Materials 

Drilling Fluid NONE . 
Date Started 12/4/92 

k i n g :  Stainless 
iteel, 4' 

North (ft) mim.70 
East (ft) 1495153.92 

MI Cement and 
xntonite grout 

Date Completed 12/5/92 

Checked By ERIC LARSEN 
TIMFRINAK 

- 
LosgeaBy 

GROUNDWATER 

Ground Surface Elev. (ft) 71638 
Top of Casing Elm. (ft) 718.06 

40.0 Total Depth (ft) 

Lithologic Desaiption 

0.0 to 35' - YeUawish b m  (IOYR 5/8) gravelly clayey silt to silty 
sand, sand is very f i e  grained, 30% gravel up to 3.0' in diameter 
(average diameter 0 O s ) .  Fd. 

35 to 5.0' - Sandy gravel, 25% sand, 70% gravel up to 3.0' in 
d m t e r  (averas diameter = 05'). Fd. 

.5.0 to 8.0' - Yellowish b m  (IOYR 5/8) gravelly clayey silt to silty 
sand, sand is very f i e  grained, 25% gravel up to 2.0' in diameter 
(average diameter = O s ) .  FiI. 

8.0 to 10.0' - Gray to darl m y  (10YR 4/1) gra~eUysand with Silt 
and clay, very f i  grained, 20% gravel up to 1.0- in diameter 
(average diameter = 033, matrix contains 80% very f ie  grained 
sand, 20% silt/clay. Ti 

up to 20- in diameter (average d m e k r  = O S ) ,  mat& contains 
8096 very f i e  grained sand, 20% silt/clay. Til. 

10.0 to 15.0' - Dark gray (10YR 4/1) sand with gravel, 15% gravel 

15.0 to 22.2' - Dark greyish b- (IOYR 4/2) silty sand with 
gravel, 10% gravel up to 2.0' in diameter (average diameter = 033, 
matrix contains 70?4 very f i e  grained sand, 30% silt/clay, uniform 
color and composition. liU. 

IzYYEl 32.90 17:50 12/04/92 
z I 31- 39 I b1/11/93) 



Project m e r  PAGE: 

GEOLOGIC LOG MOUND PLANT Uil l imn l i t t l e  - 2 of 

BMehole/WeU Id 0379 

25- 

30- 

r . 
0 

r 
? -  

35- 

0 

40- 

45 I 

ak kntonite chipa 

Iter Pack 20/40 
lartz sand 

n 

- 
GP 

! 

JithdogicDgcriptioa 

22.8 to 25.0' - Pale bmwn (IOYR 6/3) sandy gravel, 30% sand, 10% 
silt/dey, 60% gravel up to 3.0- in diameter (avwaee diameter = 
0.47. ohash .  

- 

25.0 to 30.0' - Yellawisb bmwn (1WR 5/4) sardy pVelZ% 
up to w diameter (a- diameter 057,2096 fun to eoMe 
grained sand, 5% dt/day. Outwosh. 

30.0 to 35.0' - Yellowhb bmwn (1MR S/4) saad with mlt, Ciay and 
grarel, 15% grad up to 4.0- in diameter (a- diameter = 0.43, 
matrix contains 70% sand, 30% silt/cley, iron and m a n p a  Oxide 
Btainia%deposit on m e  gravel. Outwash. 

35.0 to 40.0' - Sand and gravel, prominant solvent odor. Outwash. 

Total Depth = 40.0'. 



Project  Manager PACE: 

U i l l i m n  L i t t l e  1 of 3 GEOLOGIC LOG MOUND PLANT 
Drilling Company NORTH STAR DRILLING I BorehofelWell Id 0380 
Drilling Method ROTO SONIC STATE PIANE COORDINATES 
Drilling Fluid NONE North (ft) 597109.65 
Date Started 12/16/92 East (ft) 1495394.52 
Date Completed 12/17/92 Ground Surface Elev. (ft) 725.02 

ERIC W E N  Top of Cas@ Elev. (ft) 727.10 
TOM THARP Checked 4) 

Comments: Monitoring well located northeast of overflow pond, approximately 20 ft. east of 
monitoring well 0316. 

Total Depth (ft) 620 - -  __ - 
Logged 4) 

1 

0- 

0 
0 

5- 

0 
10- 

15 - 

0 

20-- - 

- 
A - 

SC 
SC 

GC 

GC 

- 

e - 
m - 

ooo 
100 

ooo 

001 

001 

- 

Well Materials 

hhg: stainless 
teel, 4' 

IacKi: Cement and 
leatonite grout 

0.0 to 13' - Yellowish bmwa (IOYR 5/6) Silty sand, 65% very fine 
to medium grained sand, 30% silt, few small cobbles at 0.0 to 0 3 ,  
,soft, moist Topsoil 

13 to 5.T - Yelhmish brawn (IOYR 5/4 - S/a) silty, gravelly sand, 
55% very f i e  to medium grained m d ,  25% silt, u)sb fie to 
fm gravels, scattered coarse gravels and small cobbles, slightly fvm 
to T i  damp. Fa. 

5.7 to 105' - Dark grayish b m  (2- 4/2) Silty, gravelly sand, 
4596veyfm to f ie  grained sand, Sosbsilt, u) to 25% fme to cause 
gravel, < 5% clay, slightly T i ,  low plasticity, damp. Ti. 

105 to 15.0' - Dark grayish b m  (25Y 4/2) Silty, graVetly sand, 
45% vey f ie  to f ie  grained sand, 30% silt, 20 to 25% fine to conme 
gravel, 5 to 7% clay, rum, lcmr plasticity, damp. Ti. 

15.0 to 18.0' - Y e U d  brawn (10YR 5/4 - 5/6) silty sand and 
gtavel, 15 to 20% silt,4O%veryfie tovery coarse grainedsand, 
40% fm tocoarse gravel and verylarge cobbles, areas of 
hematitic/limonitic staining of graios, soft to loosc, damp. Outwash. 

18.0 to 195' - Y e U h h  bmwa (lOYR5/8) silty gravel with cobbles, 
soft, low to moderate plasticity, 10 to 15% day, 25% silt, 5056 
medium to coafse gravel and very large cobbk @assibk d 



Project llaMgcr PAGE : 

GEOLOGIC LOG MOUND PLANT Y i L l i m  l i t t l e  - 2 of  3 

20- 

0 
25- 

0 

30- 

ST 

0 

3s- 

z -  

40- 

45 - 
- - 

ID - 

0024 

0029 

DO31 

DO32 

Well Materials 

h img  stainless 
teel, 4' 

k&fill: cedrent dira - 
entonite grout 

GRQlNDYATER 

~ 

< lO%mediumtocoarsegrainedBaadhpoclteyvery p22&-. 
195 to 26.4'- YeUowiab b m  (IOYR 5/4) silty, sandy gravel, loose, 
10 to 15%silt, 20 to2546 fme to coawc grained sand, 60 to 7 0 % ~  
fm tovryownr gradswith numerow small to large cobbles, 
occasbd hematitic/limoaitic staining of grains, occs iod  zones of 
tal- deposits, clamp to moist. Outwash. 

~ ~~~ 

26.4 to 27.T - Dark wowiab b m  (IOYR 4/4) sand, f i  to Vwy 
coarse pined, poorly graded, loose, traa medium to come gnvel, 
I< 5% silt, wet. outwash. 

27.7 to 286' - Y d h h h  b m  (1OYR 5/8) silty, Bravelly saad, firm, 

nonplas(ic, 25% silt, 15 toU)96gravel,55%veryfm to medium 
grainedsand,traOedeY, -.Till- 
28.6 to 33.0' - Giayish b m  (2.W 5/2) silty, m~llysaad,prr~ 
firm, slightlyplastie, 3096 silt, 15 to 20% fm to coarse gravels, 5046 
very fme to medium grained sand, scattered mall cobbles, damp. 
Till. 

33.0 to 60.0' - Dark gray (2.W 4/0) shale with interkdded vry 
darlr gray (2% 3/0) limestoae; shale is slightly m a t h e n d  from 33.0 
to 34.0'. soh and crumbly to bard, fissile, moderately competeat, 
numetpus Partings, slightly fossilifemus, dry to moist; limestone is 

non-fractured, OECU~B M intedttant (hia beds, knses and nodules. 
s i g d f i i t  limestone beds at 35.0 - 35.3',36.6 - 368,405 -@A', 
veiybard,partiallyeystalliw, fossiliferous,massive,essrntially 

45.2 - 45.4', 47.3 - 47.4',52.4 - 5W, 53.0 - 53.4',555 - S.T, !%.1 
- 563.56.9 - 575',57.8 58.3',59.0 - 593'. Bedro~k. 

I333 56.65 1637 12/17/92 
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Borehole/WeU Id 0380 
Us(s 

Well Lith Iithdogic Desaiptioa coa Ek 

50- 

55- 

? 

60- 

65- 

70- 

- - 

Well Materials 

iter Pack z0/40 
JUU sand 

xeen: stainlese 
eel, 4' 

lackfii Native 
ediment 

SH- 
Is 

60.0 to 62.0' - NO m q .  . .  

Total Depth = 62.0'. 



P r o j e c t  Manager 
GEOLOGIC LOG MOUND PLANT M i l l i m n  L i t t l e  

Well Materials 

PAGE : 

- 1 of 2 

asing: stainless 
eel, 4' 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 

Date Started 1/7/93 
Date Completed 1/8/93 
-Qgged By 
:heskedBy ERIC W E N  

Drilling Fluid WATER 

TIMFRINAK 

ackfii: Cement and 
entonite grout 

0381 Borehole/Wefl Id 
STATE PLANE COORDmAm 

North (ft) 59698213 
East (ft) 1495399.69 

Ground Surface Elev. (ft) 725.26 
Top of Casing Elev. (ft) 727.85 

37.0 Total Depth (ft) 

fithdogic Description 

0.0 to 05' - Dark gray (1OYR 4/1) clayey silt, mots. Topsoil. 

0 5  to 3.0' - Brawn (1OYR 5/3) silty sand, very fie gmhd 10% 
gravel, 60 to 7056 sand, 20 to 30% silt/clay, abundant roots, moist. 
Fill. 

3.0 to 5.0' -.Dark gray (IOYR 4/1) Silty W d ,  very fm graiaed, 
< 10% grad, 20 to 30% silt/chy, root debris TU. 

5.0 to 25.0' - Dark gray (IOYR 4/1) silty g r a e w  sand, very The 
grained, 20% gravel up to 2.V in diameter (average diameter = 
0.43, angular to subrounded, damp to moist. Ti. . 



Project Manager PAGE : 
GEOLOGIC LOG MOUND PLANT Wl l iwa  L i t t l e  - 2 of 2 

I Borehole/WeU Id 0381 

I Sam1 5 
0 

30 i 

Well Materials =I 
ak Bentonite chips 

Iter Pack 20/40 
~ a r t z  sand 

*n: stainless 
eel, 4- 

I 



Project Manager 

u i l l i r m  L i t t l e  GEOLOGIC LOG MOUND PLANT 

0- 

5- 0 
c -  

a -  
lo- 0 

15- 0 

0 
0 
0 

2.0-- - 

PAGE : 

1 of - 

e - 
ID - 

ooia 

001s 

DO16 
1016 
DO17 

Well Materials 

3aMi Cement and 
entonite grout 

eal: Bentonite chips 

I I usc 
Iithdogic Description 

0.0 to 1.0' -Yellowish bmwn (lOYR5/8) silty send, soft, moist, 
amtains roots. Topsoil. 

fm, m e  gravel, damp. Fd 
1.0 to Xl! - Dark p l l d  b- (IOYR 3/4) silty sand, &&tly 

3.1 to 43' - Dark b m  sandy silt, fm, I~BV plasticity, -C kh, 
minor grave4 minor day, damp. Fa. 

4 3  to 9.8' -Yellowish bmwn (10YR 5/6) silty, gravelly sand, sofl to 
slightly firm, 5056 very Tie to f ie  graioed sand, 20% silt, u) to 25% 
f i e  to coarse grad, 5 to 10% clay, -'anal medium to large 
cobbles, trace medium to vey comae grained send, damp. TiL 

9.8 to 17.2' - Dark grayish b- ( 2 s  4/2) silty, gravelly sand, 
soft to slightly firm, 55% very f i e  to f i e  grained sand, 25% silt, 15 
to 20% f i e  to medium gravel, < 5% clay, occasional small cobbles, 
trace cause gravel, large cobble et 15.7'. damp. Ti. 

17.2 to 182' - Dark gray (SY 4/1) siltstone. hard, dy, few pahn.g~ 
BedmcL. 

18.2 to 19.0' - Grey to dark (SY 5/1 to 4/1) shak, weathered, 
fm to slightly stirr, crumbly, slightly competent in pieces, slightly 



Project nenaacr 
GEOLOGIC LOG MOUND PLANT Uilliaa Little 

Well Materials 

PAGE : 

- 2 of 2 

ilter Pack z0/40 
uartz sand 

Borehole/Well Id 0382 

h n :  stainless 
teel, 4" 

LithologicDescription 

foliated. Bedrock 

19.0 to 315' - Dirk gray (SY 4/1) shale, stifi to hard, becoming 
hard and competent at u).O', foliated, numerous parlhp and 
laminations, highly fossilierws ~ C S ,  carbo-, contains 
montm&hite days, limestone knse/iiterbcd at 25.4 to 25.6' and 
at 30.4 to 30.6'. BedmdL 

H 

315 to 333' -Very dark gray (SY 3/11 limestone, vey hard, 
massive, fossiliferous, partially q s t a l l k ,  intermittant partinp of 
shale, novisible fractures Bedrock. 

333 to 35.0' - Dark gray (SY 4/1) shale, hard, laminated in pleas, 
numemu partins fossiliferous, Bedrock. 

Total Depth = 35.0'. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

late Completed 3 m  

4 B :  

PAGE : 

1 of 2 - 

Well Materials 

8 

casing stainless 
&?el, 4' 

DEPTH HOUR DATE 

13-5 7 15:OS 0 5 I 1 9 l ~  

12.26 04/05/43 

Backcill: cement - 
bentonite grout 

seal: 1/4' Bentonite 
chips 

3ter Pack 10/10 
blorado silica sand 

I luscsl 

0.0 to 2.0' - Fm sand and silt, Wi(h -10% pebbles to l', roots 
p m t  f d  Y, very soft, moist 

2.0 to 7.0' - Dark yellow b m  (IOYR 4/2) &yeY dt With 10% fm 
sand, 3056 clay, fum, moderate plastic, black organic fragments from 
2 to 35', moist. 

7.0 to 8.0' - Dark F U ~ W  b m  (1 OYR 4/21 Silt, fm, 
plastiaty, some fme sand, trace clay, moist. 

80 to 24.0' - M&mte yllawish b m  (10YR 5/4) sandy gra~el, 
fme pawl, conme to fne sand, - 30% rme sand, dt, and clay, p w l  
subrounded to subangular, trace of p w l  to 4 inches, & 
cohesive between 8.0 to 10.0' wet to saturated. Outwash. 



PAGE : Project Hmager 
GEOLOGIC LOG MOUND - OU9 eoRDow HORN - 2 of 2 

Bomhole/WeU Id 0383 

.. 

25- 

3 

30- 

35- 

40- 

45 - 
- 

Well Materials 

U-UXCStainkss 
leel, 4', slot # 10 

3addiu: collapsed 
mehole material 
Well pushed up by 
leaving -1' 

GP 

- 

w.0 to 26.0' - Limestone boulders. abundant f a d s .  . . 

26.0 to 30.0' - Moderate yeuawish b m  (1oyR 5/4) sandy p w l ,  
fm gravel, -3096 fme sand, silt, and clay, gravel subrounded to 
gubangb, trace grad  to 6*, wet to saturated. Outwash. 

Total Depth = 30.0'. 



hate started 4/17/93 
hte Completed 4/17/93 

DALEFLORES 
-PAUL DARR 

@By ~ 

1 
T - 

B 

East (ft) 1494975.W 
Ground Surface Elm. (ft) 725.61 

724s 
40.0 Total Depth (ft) 

Top of Casing Elev. (ft) 

casing stainless 
steel, 4' 

Badbill: cement - I bentonite grout 

seal. 1/4' Beatode 
chips 

moist but not saturated. Lrrwer outwash. 



Project Manager PAGE : 
2 of 2 - GORDON HORN GEOLOGIC LOG MOUND - OU9 

bOrehole/WeU Id 0385 

Filter Pa& 10/20 
c o l o r a d o e i l i c a d  

steel, 4', slot # 10 

.. 

Iw 

Backfii lono 
coloiado silica sand 

Backfll: 1/4' I Bentonitechips 

'-GN 

- 
n 26.0 to 34.0' - Moderate yell- bmwn (IOYR 5/4) to medium gny 

(N4) with mottled coloring of pak yellawish oranp (10yR 8/@ 
o d y  dt, -10 - 20% angular to subanplar gravels, slight pwaty, 
trace &y, 
slightly moist to moist. Sandy till. 

d d h b  bmwn (10R 3/4) Staining ~ W O U ~ ,  

34.0 to 40.0' - Medium gray (N4) shale, fde, has very thin 
calcarrous shale lenses, exhibits good W i g  featuns, moderately 
weathered, Bhak mort competent fnm 38.0 to 40.0', dry. Bedrock. 



a 

a 

well Matelids 

rsiag: stainless 
El, 4' 

bckm cement - 
:ntonite grout 

15 to 2.0' - DarL yellawish brawn (1OYR 4/2) pdy sand, 
medium to fm sand, wme gravel, grawl well rounded, grawl to 1'. 
troQofmotgm 
LO to 5.0' - Grrenish p y  (SY 6/4) silty clay, trace of 
limestone g r a d  dense, moderate plastidty, changes color at 45' to 
moderate olive bmwn (5Y 6/4), slightly moist. 

5.0 to 6.0' - Dark bmwn (IOYR 4/2) to moderate yeUm b m  
(1OYR 5/4) sandy grsvel, trace angular limestone grawl to C, from 
5.0 to 55' mot derelopmmt present, has wnea of clay, possibly 
buried soil horizOn mixed with 
6.0 to 10.0' - Color variegated olive gray (SY 4/1) to moderate olive 
bmwn (SY 4/4) to moderate yeUw brawn (IOYR 5/4) Bandy dty 
clay, trace of h&otte grad, has siltstow fragments and bedding 
featurn within clay, dense, slighUy moist. Fill. 

m a t e d ,  moist. m. 

10.0 to 145' - Moderate yeucrW bmwn (IOYR 5/4) sandy snt, tnur 
of gravels, fm to medium gravels,vydenee, sliehuYmoist. 

145 to 22.0' - M d u m  bluish gray (5B 5/1) to moderate yellm 
bmwn (IOYR 5/4) clay, mottled, trace silt, M, dy. 



Project Wasgar PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 2 of 

Bon&ole/WeU Id 0386 

303: 
33.0 to 395' - Dark yellaw b- (IOYR 4/2) ~ d y  Silty, traQ 
angular fm gravel, dense, nonplastic, slightly moist. Ti. 



Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 3 of 

BoreholeNeU Id 0386 

f Well Materials 

seal: 1/4- Bentonite 

chips 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GORDOH IK#N 

L 

PAGE : 

- 4 of 

T7.0 to 78.0' - Moderate GUM bmwn (1OyR 5/4) sandy gnvrl, 

saturated. 

78.0 to 83.0' - Moderate yellaw b- (10YR 5/4) Bandy graW4 

eoaree grad, gravel tor, trace silt, -60 %angular grave4 

amme nand to fiie gravel, trace angular gravel to 1'. tracc silt, 
pooity satureted. Lawer outwasb. 

83.0 to 87.0' - Moderate yellaw bmwn (10YR 5/4) sand, d u m  
grained send, trace of gravel to T, moderate good sorting, saturated. 

87.0 to 88.0' - Medium gray (N4) silty shale, interbedded 
fossiliraouslimestonelenses, thinlybedded,pawdeydy. 

Total Depth - 88.0'. 



Project llaneger GEOLOGIC LOG MOUND - OU9 GoRDoIl HORN 

- 
T - 

A 
A 

PAGE : 

1 of 4 - 

1 

~rilling Company NORTH STAR DRILLING 

~rilliog Fluid WATER 
Idling Method ROTOSONIC DRLL 

)ate started 3/30/93 
)ate Completed 3/31/93 

:beckedBy - -  - PAULDARR 
GARY STOOPES mggedgr 

Well Materials 

Borehole/Wd Id 0387 
STATE PLANE COORDINATES 

North (ft) 597210050 
East (ft) 149489738 

Ground Surfhe Hew. (ft) 722.82 
Top of Casing Elev. (ft) 722.70 

823 Total Depth (ft) 

king: stainlees 
teel, 4' 

WdiU: Cement - 
entonite grout 

I I urn 
Lithologic Desaiption 

11.0 to 18.0' - Olive gray (5Y 3/2) silty sand, f i e  to medium 

redbrown stainiag throughout (organic material?), 17.0 to 18.0' 
drilled through limestone boulder, dry to moist. Fa 

&lain4 trace gravel to T, soft to semi-fm, cohesive, dark 

18.0 to 20.0' - OLive gray (W 3/2) silty sand, f i e  to medium 
pined, trace f i e  gravel to 2.. subrounded to an- medim 
gravel to 3', moderate plastic, dry to moist 



PAGE : Project manager 
GEOLOGIC LOG MOUND - OU9 CoRDoW HORN - 2 of 4 

orphole/WeU Id 0381 

Well Materials 

n 

IithdogicDesaiption 

1.0 to 27.0' - Moderate @OW brawn (1oYR 5/4) fme sand and silt 
ith - 10 to 15% rounded to subangular f i e  gravel, some clay, 
roderate plastic, soft to fum, material becomes more colv~e p b d  
elow 24'. slightly moist. Sandy and gravelly till. 

,7.0 to 33.0' - Moderate brawn (10YR 5/41 sand and 
ine to d u m  pvd with 60me silt, grad to4 - 6., &aUy 
Dbesive, crumbly, dry. Outwash. 

D.0 to 335' - Lens d medium to coame sand, well sorted, little 
Tmea, dry. 

335 to 40.0' - Coarse sand and fme gravel, - 10 - 2096 fines, grad  
to 2', dry to slightly moist. 37.0 to 375' drilled through limestone 
boulders, wet to saturated at 38'. 

40.0 to 45.0' - NO reaffeY. 



Project Manager PAGE : 
GEOLOGIC LOG MOUND - OU9 GORDON mu - 3 of 4 

I Bomhole/WeU Id 0387 

Sam well Materials 

. . 

seal: 1/4' Bentonite 
chips 

I 
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T 

n- 

80- 

Project llaMOcr PAGE : 

4 of 4 - GORDON HORN 

Well Materials 

p o  to 8231 - ~edium gray 0, siltstone. ~edrodt 

Total Depth = 82.3'. 

nen:Stainkse 
%I, 4', dot # 10 

74.Oto82O'-couSesaad.ndfmegra~lWith -1wbfiaes,m 
medium gravel, subangular, to -3.. 
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Project Manager PAGE : 
MOUND - OU9 CoRDoY W R Y  - I of 3 

Well Malerials 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 4/12/93 
Date Completed 4/12/93 
Lbgsedw DALE FLORES 
CheCkeaBy - - PAULDARR 

asing stainless 
teel, 4' 

BorPholelweU Id 0388 
=ATE PLANE COORDINATES 

North (ft) 59679337 
East (ft) 1494747.75 

Ground Swface Elm. (ft) 70035 
Top of Cas- Hev. (ft) 70288 
TotalDepth(ft) - 60.0 

3ackm Cement - 
Rntonite grout 

ieal: 1/4' Bentonite 
hips 

iltex Pack l O n 0  
blorado silica saad 

dry. 11.0 to 113 silty gravel lens with trace organic material. 
Water at 16.0 to 20.0'. Outwash. 



Project WeMgcr 

GEOLOGIC LOG I MOUND-OU9 GORDOY HORN 

-stAhkss 
eel, 4', slot # 10 

PAGE : 

- 2 of 3 

21.0 to 225' - Moderak 
trace of silt, moderately dense, moist, coarse sand ltnse 22.0 to 223'. 
-till. 

b m  (lOYR5/4) gravelly Sand, 

22.5 to 25.0' - Moderate yuawish b m  (IOYR 5/4) silty gravel, 
-70% fie gavel, -30% coarse saxid and silt. OuhRaSh. 

- 

25.0 to 30.0' - Moderate yeuaW b m  (1OYR 5/4) coar~e saxid and 
fm gravel, gravel to 1'. traQ silt, saturated. 

30.0 to 51.0' - M h k  y ~ U ~ m r  b m  (1WR 5/41 CoIVBc Saad 

to 32.0' and 325 to S.V. 
fm gad, gravel to lo, silt, saturated. Ha8 till lemea at - 315 



Project Weneger PAGE : 
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I 

Well Materials 

51.0 to 56.0' - Medium dark gray (N4) to moderately olive bmwn 
(5Y 4/4) dty shale, fissile, remnant Mia& dry to slightly moist. 
W e a t h d  bedmc)L 

56.0 to 60.0' - Medium light gray (Na) silty shale with lenses of 
fossiliferous limestwe to 4, fmile, crumbles easily, dry. Bedrock 



Sam 
Well Materials 

g 42.93 1754 05/19/93 

s Ez!!El 

UXS 
Lithologic Description or E" Lith RoeL 

I Im I 
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GEOLOGIC LOG I MOUND-OU9 GoRDoll HORN - 2 of 3 
lorehole/Well Id 0389 

Sam Well Materials 

seal: 1/4' Bentonite 
chips 

Filter Pack l O n 0  
coloiado silica sand 

sereen: stainless 
steel, 4" slot # 10 

L O  to 27.0' - Dark yellow b- (IOYR 4/2) silf fm sand to silt, 
rery dense, trace gravel, moist. 

33.0 to 395' - Dark yeucrW bmwn (IOYR 4/2) sandy silty, trace 
angular fme gravel, dmse, nonplastic, slightly moist. Till. 

395 to 7l.O' - Moderate P U ~ W  b m  (IOYR 5/4) silty sandy 
gravel, -6056 angular grave4 gravel to 4'' -40% 
silt. wet to saturated, fvst water. Lower outwash. 

sand and 



Project Manager 
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Pth - 
T 

50- 

55- 

60- 

65- 

m- 

- 

PAGE: 
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Well Materials 

- . -  

I Borehole/WeU Id 0389 

Total Depth = 52.0'. 

L 
- 



5- 

10- 

15 - 

20-- 

Well Materials 

rsing: stainless 
44- 

0.0 to 05' - Moderate yellow bmwn (1OYR 5/4) sand, medium to 
fm nand, p d  mot development, moist. TopsoiL 

05 to 20' - Dark yell- b- (IOYR 4/2) Brerelly eand, 
medium to f i e  sand, m e  graml, grarel well mnded, p m l  to 1'. 
traceofrodsm 
20 to 5.0' - C h d t h  p y  (SY 6/4) silty thy, trace Of angular 
Limcstone g r a d ,  dense, moderate pbtiaty, changes color at 45' to 
moderate olive bmwn (SY 6/4), &&tb moist. 

5.0 to 6.0' - Dark bmwn (1OYR 4/2) to moderate yeUm bmwn 
(1OYR 5/4) sandy grad, trace an- hestone gram1 to 4'' from 
5.0 to 55' mot development p-t, has mes of clay, passib 
bt&d  dl haizon mbed with fd materid, moist. Fill. 
6.0 to 10.0' - color variegated olive gray (SY 4/1) to moderate olive 
brawn (SY 4/4) to moderate @ow b m  (1WR 5/4) Baady dty 
day, trace of limestow gravel, has siltstone fragmenb and bedding 
features within clay, dense, slightly moist. Fill. 



. .. 

PAGE : Project lkvrsaer 
GEOLOGIC LOG MOUND - OU9 eoRwy HORY - 2 of 

Borehole/WeU Id 0390 

Sam 

I 

- I  

ips 

TeeE stainless 
eel, 4" slot # 10 

220 to 27.0' - Dark f l ~  b m  (10YR 4/2) silt, fm sand to silt, 
wry dense, trace gravel, moist. 

. _. .~ . -  

33.0 to 395' - DarL yellcrw b m  (lOyR4/2) candy silt, trace 
angular fm gravel, dense, aonplastie, slight@ moist. Till. 

0 

0 



Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 

Borehole/WeU Id 0392 
STATE PLANE COORDINATES 

Drilling Fluid WATER 
Date Started 3/31/93 

I 

North (ft) 597204B 
East (ft) 1494896.11 

casing: stainless 
stecl, 4' 

Baclbiu:cement- 
bentonite p u t  

. .  

Date Completed 4/1/93 

checked By PAULDARR 
Loggea9. GARY STOOPES 

Project HsMger PAGE : I MOUND-OU9 I GdRDoll HORN 

~~ ~ ~ 

Cmund Surface Elm. (ft) 72.279 
72265 

Total Depth (ft) 45.0 
Top of Casing Elm. (ft) 

*. - : ... .:.: . :.. :: s&f 
e .  . 
-. . 

- ....... 
..*.L . - - .  

0.0 to 0.8' - D u ~  yeuowish b- (1OYR 4/2) dty m d  with - 30% 
KIIUI~~~ mhgular f i e  to medium gravel to 3*, organic fragmente, 
mots, slightly moist. Topoil. 

0.8 to3.0' -Medium gravelwith clasts4 to 6*, -20 tom silt d 
fmsaltd. Fill. 

3.0 to 11.0' - Pale olive (IOYR 6/21 silty sand with m e  day, trace 
T i  gravel, very fm, moderate plastic, 80 to 9.0' drilled through 
liwstoae boulder. FilL 

11.0 to 18.0' - Olive gray (SY 3/2) silty sand, fme to medium 
grained, trace gravel to r, sort to semi-rum, cohesive, dark 
r r d b m ~ n  staining (hroughout (orpanic materid?), 17.0 to ia0' 
drilled thmugb limestone boulder, d y  to moist. FA 

18.0 to 20.0' - Olive gray (SY 3/2) silty sand, fme to medium 

gravel to 3'. moderate plastic, dry to moist 
grained, trace fme gravel to 2'. subrounded to angular medium 



Project manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDOY HORN - 2 of 2 
brehole/Wd Id 0392 

I 

25. 

35 

P 

SamDle I well Materials 

w. 1/4' Bentonite 
:hips 

Titer Pack lOn0 
klorado silica sand 

sereen: stainless 
&eel, 4', slot # 10 

Iithologie Description 

0.0 to 27.0' - Modmte yeucrW b- (IOYR S/4) fme W d  d silt 
sith - 10 to 15% tMlnded to subangular f i e  -1, some day, 
aodcrsteplestic,softtofum,materialbemmesnroncoarsegnind 
dow 24'' slightly moist. sandy and gravelly till. 

33.0 to 335' - Lens of medium to coarst sand, well sorted, little 
f i  dV- 

335 to 40.0' - Coanre sand and fme gravel, - 10 - 2056 fmes, gravel 
to T, dry to slightly moist. 37.0 to 375' drilled through limestone 
boulders, wet to saturated at 38'. 

40.0 to 45.0' - No recaay. 

Total Depth = 45.0'. a 
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Drilling Company NORTH STAR DRILLING Borehole/Well Id 0393 
Drilling Method ROTO SONIC STATE PLANE COORDINATES 

Date Started 11/19/92 East (ft) 1495024.89 
Date Completed 1/5/93 Ground Surface Elm. (ft) 706.79 

Drilling Fluid NONE North (ft) 59669453 

Logged 4r EJARSEN/T.FRINAK Top of Casing Elm. (ft) 708.65 
Checked By - T.THARP/E.LARSEN TotalDepth(ft) - 50.0 - 

Comments: Telescoped monitoring well installation. Located approximatley 25 ft. south of 
piezometer Po03 in the barrow ditch bordering the western edge of the site 
sanitarv landfa. 

king: stainless 
rteel. 4' 

hcklii Cement and 
mtonite grout 

n 

- 
n 
7 

0.0 to 0.7' - Grayish bnrWa (IOYR 5/2) C ~ W  silt pnd send, roots 

\T"Q"iL 
0.7 to 25' - Yellowish brown (1OYR 5/4) silty gravelly sand, very 
fme to fm grained, 5056 sand, 2096 dt, 2096 grad, 10% chy, dark 
gray to black stained a m  at 2.40 to 2.45'. Fill. 
25 to 3.0' -Dark grayish brown (lOYR4IZ) *silt, 50% dt, 20 

I- 30% fure prained sand 10% day. 10 - 2096 mvel. FW. 
~~ 

3.0 to 10.0' - No 

r .. 

10.0 to 10.6' - Dark grayish b- (IOYR 4/2) sandy silt, 50% silt, 
20- 30% rule grained sand, 10 - 20% grad, 10% day. Fill. 
10.6 to 12.0' - Dark brown (IOYR 4/4) sand, well dd, 
minor gravel, trace silt, damp. Fill. 
12.0 to 133' - Pale bmwn (10YR 6/3) sand and gravel, minor silt. 
Fd. 
133 to 15.8' - Silly, p v e l l y  sand, very fme grained, moist, slightly 
rum, dark bmwn to black staining on sand grains and grawk. FA 

151) to 180' - ~ r o w n  (IOYR 5/31 sand, rey rue to 
loose, pockeb of silt, damp. Fd. 

grained, 

iao to lad* - silly, graveiiy sand, very r i  sraiwd, moist, slightly 
T i ,  dark brown to'black staining on sand grains and p w k  Fill. 



Project Mamger PAGE : 

GEOLOGIC LOG I MOUNDPLANT Yillim l i t t l e  - 2 of 3 
brehole/WeU Id 0393 

1 

ni 

027 

lo35 

well Materials 

&g: staid- 
eel, 4' 

&fik ckliient and 
entonite grout 

kak Bentonite 

Filter Pack m/40 
quartz sand 

!b&ZEStainleSs 
steel. 4' 

U S 3  

Rnck 
or IithologicDescription 

D medium grsnl, slightly fm, slightly to moderately pl.stic, 20 to 
5% p v t l ,  10-15% day, day content inaeasee to 25% in placea 

293 to 31.4'- B m ~ n  (1OYR5/3) Sand, pffdormaan * tlymediumto 
coarse pined,  well sorted, few mea of medium to large gravel, 
loose, wet. OuhRpBh. 

31.4 to 365' - Bmwn to dark brown (10YR 4/3) sandy grad, f i e  
toveycoarse grained sand, fine to coarse gravel, some medium to 
large cobbles, trace dt, loose, wet. outwesh. 

365 to 39.0' - Yellawisb bmwn (10YR 5/4) silty, sandy grad, vay 
fine to very coarse grained sand, f i e  to axme gravel, numerous w cobbles, loose, vay moist to wet. Outwash. 

3 . 0  to 40.0' - Gray to dark gray (25Y 6/0 - 4/0) siltstone, 
dcweou, shaley lamhations and heatone inteheds. Bedrock. 
40.0 to 405' - Limeston 
405 to 45.0' - Greenish gray siltstme, calcareous, cornpetat 

e. 

45.0 to 453' - Siltstone, calca~oug 
453to458-Limestow, fossiliferoug 
45.6 to &A' - Siltstone, eplcareous, locally f d e f O U 8 .  



Project lleneaer 
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Lith 

PAGE : 

- 3 of 3 

46.4 to 4 6 9  - Limestone, fossilirerws, fragmented, possibk water 

46.9 to 47.1' - Siltstone, f d i f e r w a ,  strwg partins 
47.1 to 478' - Siltstone, 

pmducingz-. 

47.8 to 48.1' - Limestow , fossilirerous 
48.1 to 48.6' - SiltstoDe ealcareo~g 
48.6 to 488' - Limest~ae, fossiliferoug 
48.8 to 50.0' - Siltstone, calcareous. 

Total Depth = 50.0'. 
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Yillim Little - 1 of -3- GEOLOGIC LOG MOUND PLANT 
Drilling Company NORTH STAR DRILLING Borehole/Well Id 0394 
Drilling Method ROTO SONIC STATE PLANE COORDINATES 
Drilline Fluid NONE 5 w . 4  . 
Date Started 11/20/92 
Date ComDleted 12/3/92 
Logged BY E.LARSEN/TFRINAK 

East (fi) 1495003.44 
Ground Surface Elev. (it) 70338 
Top of Casing Elm. (!I) 705.08 

Checked By 65.0 
Comments: Telescoped monitoring well installation. Located approximately 100 ft. west of 

monitoring well 0305 and 50 A. south of east-west access road. 

- 
T - 

0 

0 

0 

0 

le - 
ID - 

0003 

001 1 

0015 

Well Materials 

Baclbill: Cement and 
entonite grout 

11 /20/92 2 

Iithologic Description 

0.0 to 0.7 - Derlr b m  (1OYR 3/3) sand, silt, and gravel. mi= 
\clay, - Topsoil. 

0.7 to 21' -Yellowish bmwn (lOYR5/6) silty, grevelly sand, very 
f i e  to coanze gtained, f i  to coame gravel, fum, damp. Fd 

very coarse grained, organic rich, 1096 medium to coarse gravel, 5% 
clay, soft, damp. Fd. 

2 1  to SA' - Very darlr greyish b m  (1OYR 3/2) silty sand, f i  to 

5.4 to 7.1' - Darlr @swish b- (10YR 4/6) sand and gra~el, 
non-homogewous, poorly weed, trace silt, soft, moist. Fd. 

7.1 to 10.3' - Dark yeuawish bmwn (IOYR 4/4) sand and gravel, 
predominantly medium to mmrse grained, poorly sorted fine to 
coarse gravel, few small cobbles, loose, damp to moist. Outwash. 

103 to 113' - Yellowish brown (IOYR 5/6) sandy, gravelly Silt, 50% 
silt, 20% very f i  to medium grained sand, 20% gravel, 10% clay, 
slightly f i  moist. Till. 

day, 4056 silt, 20% very fine to very a)816e gravel. 30% wry f ie  
grained sand, zone of limonite alteration from 22.7 to 23.0'' fm, 
moist. Till. 

113 to 23.0' - Dark gray (IOYR 4/1) d y ,  gra~elly Silt, < 10% 
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GEOLOGIC LOG MOUND PLANT Uilliarn L i t t l e  - 2 of 3 

Well Materials 

hsiogr stainla 
teel, 4' 

Borehole/WeU Id 0394 

23.0 to 25.0 - Yellowish bmwn (IOYR 5/4) sand and gram& f a  to 

d u m  cobbles, zwe8 d minor silt, bmwnish yell- (IOYR 6/8) 
w t e  akes~tioo o f  graios, spotty pyrolucite deposit at 25.0'. very 
soft to loose, wry moist to wet. Outwash. 

rcycoarsegrainedd,veiyfmtovycoarsegrsvel,f~- 

25.0 to 426' - Light yellawish b- (10YR 6/4) Sandy graVel, VeQ' 

fm t o w -  Brained sand, ~ e r y  fm toveiyeoar~e graVel, 
0umerOuS medium to large cobbles, poorty sorted, 10 - 1596 silt. silty 
gravel zone at 27.0 to 284'. very coarse gravel and 
at 363 to 38.8'. kme, saturated. Outwash. 

cobble zone 

426 to 46.T - Dark gray (IOYR 4/1) gravelly, silt, 40% silt, 

3O%veiy fme grained sand (somevery coarse grained sand), 2056 

m0ist.m 
fm to medium gra* 10% clay, slightly plastic, fm, veiy moist to 

e 
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GEOLOGIC LOG MOUND PLANT w i l l i a m  L i t t l e  - 3 of 3 

I Borehole/Well Id 0394 

Well Mateerials 

ak Bentonite chips 
. .. 

men: Stainless 
eel, 4' 

ackfill: m/a 
uartz sand 
ackfii Native 
xiiment 

cobbles, -e cementation of grain8 h-pw-up to 15% clay 
in m s  and pockets, f m  to stiff, dry to damp. Till. 

sane greenish gray clay. Fkdrock. 

wck. Bedrock. 

Total Depth = 65.0'. 

I I I 



Project llanener GEOLOGIC LOG MOUND - OU9 eoRDoy HORN 

- 
T - 

B 
B 

B 

B 

PAGE : 

1 of 4 - 

ooo5 
1005 

00lC 

001: 

illing Company NORTH STAR DRILLING 
$ling Method ROTOSONIC DRIU 

ate  started 2/20/93 
ate  Completed 2/22/93 

rilling Fluid WATER 

&BY 
t=kedBY P A ~ D A R R  ~ ~- 

DALEFLORES 

~ k f i k  Cement - 
:ntonite p u t  

03% Borehole/weU Id 
STA'IE PLANE  coo^^^ 

North (ft) 598433.07 
East (ft) 1496869.76 

Ground SnrtaCe Elm. (ft) 803.25 
Top of Casing Elm. (ft) 80294 

95.0 ~~ Total Depth (ft) ~~~- ~ 

~ 

-. . . . . . . - - 

0.0 to 9.0' - Grayish olive (IOYR 4/2) sandy silty clay, mired with 
sorted debris, debris includes asphdt pieas, concrete and rounded 

y4. of asphalt from parking lot, dry to slightly moist. FA 
lnd to 1'. moderate plsstieity, vely dense, m material averkyed 

. . . - - -. . . . . . . . . - . . .  . . .. 

9.0 to 14.0' - Moderate yeuaW bmwn (1OYR 5/4) to grsyish dive 
(1OY 4/2) candy gravel, b h k y  limestone cobbles to 4*, grew1 to l', 
pveb rounded, more gravel from 14.0 to dry. Fill. 

14.0 to 15.0' - Greenish black (5G 2/1) o r @ c  decompasition m e ,  
strong odor, moist. 

195 to 20.0' - Limestone cobbles to 6.. 
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Borehole/Well Id 0395 

20.0 to 25.0' -No rscavey of am. 

_._ . 

25.0 to 30.0' - c d o r ~ t e d  grayish dive (loy 4/2) to darL 
greenish gray (SGY 4/1) sandy clayey gravel, moderate plasticity, - 
50% grant, gravel to 1'. trace of rounded limestone cobbks, 
moderate organic odor fmm 29.0 to 30.0', moist FU. 

30.0 to 33.0' - Greenish bleck (5GY 2/1) graveuY clay, traa of 
fadifemus limestone cobbks to 6., (raa of Spottyoilysheea, 
moderate organic odor, saturated Fill. 

33.0 to 35.0' - Medium gray (NS) to grayish olive (1OY 4/2) sandy 

silt, -4096dry, -1046fh1e~truxofLimartoDecobblesto6~, 
moist but not saturated. 
35.0 to 37.0' - Medium grey (NS) to greyish olive (1OY 4/2) ~ d y  
silty clay, very dense, trace of mots, matrix composed of -40 to 50% 
silt, -4096 clay, -1096 fme sand, trace of Limeaoae cobbles to 6., 
moist but not saturated. 

siltyclay, veery dense, trace of roots, matrix txmlpod of -40 to 5096 

37.0 to 43.0'- Moderate yeUm brown (IOYR 5/4) sandy silty gmd, 
coarse sand, -50% gravel, gravel subrounded to rounded, -50% 
coar8c sand and d k  poortr grsded/sorled, saturated. OutwMh. 

43.0 to 45.0 ' - Moderate ytllaw b- (10YR 5/4) sandy dt, f ie  
sand, f i  to medium gravel, angular gravel, gravel to l., matrix 
composcdof -6056fiSaadandsilt, -4O%gravels,matrixverym, 
d o r  change to grayish olive (1OY4/2) at 44', sligbttymoisl. 'Ill. 
45.0 to 50.0' - M h k  y e l l a ~  b m  (IOYR S/4) candy dt, f i  
saad, f i  to medium gravrl,angUlargravel, gravel to l', malrir 
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0395 I Borehole/WeU Id 

60- B 

E 

c 
70- I 

Well Materiale 

m n :  Stainless 
tee& 4, slot # 10 

Colorado silica sand 

composed of -60% The sand and silt, -40% grave4 matrixveystiff, 

~wwmois+Tiu. 
cdor to grayish olive (1W 4/2) at 44'. trace of limestoae 

620 to 63.0' - Moderate yeUw bmwn (1OYR 5/4) silty grad, f i  

63.0 to 65.0' - Moderate yeUm bmwn (10YR 5/4) dty sand, 
medium sand, loose, tracegravel to 1'. pod sorting, twno till knsar 
within sand at 635'aad645', till lenses are darkyellawish  range 
(1WR 6/6), sand is saturated. 
65.0 to 67.0' - Dark yellawish orange (1WR 6/6) silty sand, T i  10 
medium sand with silt, trace of clay, trace of till pieces within sand, 

p v e l ,  gravel angular, -10% silt, poorly sorted, saturated. outwash. 

tJace of gravel to 1/2 inch, wet. 
b 

67.0 to 70.0' - Moderate y e l l a ~  b m  (1OYR 5/41 Silty p* - 
70% blocky angular limestow, -3056 sand silt day d u m ,  moist 
but not saturated. 



- 
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GEOLOGIC LOG MOUND - OU9 GORDON HORN - 4 of 2 
Borehole/WeU Id 0395 

T- 
0075 

Well Materials 

Mi 1/4' 
mtonite chips 

8 
B 

n 

- 

73.0 to 735' - Moderate bmwn (5YR 4/4) sandy silt, trace o f  COU& 
d, trsa offm gram& stilf, laWpWdty, m0ist.m 

735 to n.0' - Moderate yelkmr brrrwn (1OYR 5/4) silty sandy 
gmvel, fm to coarse gra- gravel angular to subrounded, -6096 
gravel, -40% co~lse sand and silt, moist. Outwash. 

- 
~ 

- 

n.0 to 80.0' - Moderate jellow b m  (IOYR 5/4) saady silt, fm 
sand, fm to medium gravel, gravel angular to nibrounded, matrix 
made up of -60% fmesand silt, -40% ~IXW~S, mtrixW%'ystiff, 
moistsaadytill. 

grad, fm sand, fm gravel, moderately stiff, matrix made up of 
-5096 f-m d silt, -5096 gravek, slightly moist GnwIly till. 

'81.0 to 815' - Moderate olive bmwn (W 4/4) sat, trace o f  f a  sand, 

80.0 to 81.0' - Modaate @ h ' b m  (1OYR5/4) Sandy silty 

n o g r a m & ~ ~ ~ t y , d y .  

815 to 88.0' - Moderate yeuaW b m  (1WR 5/4) sandy silty 
gravel, fme sand, moderately BW, matrix made up of -5046 fm Baad 
and silt, -5046 gravel, slightly moist. Gravelly till. 

88.0 to 95.0' - Moderate ~ U a w  b m  (IWR 5/4) to olive @" (W 
3/2) sandy dty gravel, fm sand, fm -1, trace of cby, vny 
dense, matrix made up of clayey silt and fme sand. 

0 

a 
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10- 
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Well Materials 

killihg Company NORTH STAR DRILLING 
hilling Method ROTO SONIC 

Bate Started 12/6/92 
bate Completed 12/6/92 

:hesked By ERIC LARSEN 

hilling Fluid NONE 

e l i d  BY TIMFRINAK 

Ising stainless 
Eel, 4'. 

0397 BoreholeDVell Id 
STATE PLANE COORDINATES 

North (ft) 9x70212 
East (ft) 1495024.40 

Ground Surface Elw. (ft) 706.79 
709.27 Top of Casing Elw. (ft) 

Total Depth (ft) 30.0 

a c k f i i  Cement and 
mtonite grout 

;eal: bntonite chipa 

1.0 to 1.1' - B m ~ n  dam sand and g r a ~ L  Fiu 

1.1 to 3.0' - Very dark gray (IOYR 3/1) clayey silt to sand, sand is 
i"wy f i e  grained, some limestone boulders > fir in diameter, some 
roots. FA 

3.0 to 8.0' - Dark grayish bmwn clayey saad with debrig Fill. 

8.0 to 10.0' - BmWn to dark b m  (10YR4/3) Sand, 80% sand, 15% 
day/d2 5% p v e L  Fiu 

10.0 to 11.4' - Bmwn clayey, sandy graml, averse gravel size is 
approximately 0.6, in diameter, black at contact with lower 
lithologv. Fiu 

11.4 to 15.0' - Yellowish bmwn (1OYR 5/41 sand, wry f i e  grained, 
75% sand, 15% silt/clay, 10% gravel. TI. 

15.0 to 23.8' - Dark g r a w  b m  (IOYR 4/2) d t y  sand, fUE 
grained, matrix consists of 70% very fme sand and 30% silt/day, 
10% gravel, angular to rwnded, becoming bmwn and damp at 23.0'. 
m 



Project Manager 

GEOLOGIC LOG I MOUNDPLANT Y i l l i e r n  L i t t l e  

Pth 

m- 

- 
T 

-!m 

0 
:u - 

- 0  

30- 

35- 

40- 

45 - 

- 

PAGE : 

- 2 of 2 

Well Materials 

m a :  stainless 
eel, 4'. 

Lithologic Desrription 

to 273' -Yellowish brawn (lWR5/6) saady gravel, 70% - 

pad,  2m6 sand, 10% Bilt/cley, Wt. outwash. 

273 to 27.8' - Bmwn pawl, average p w l  size is approximately 
0.2- in diameter. outwash. 
27.8 to 30.V - B m ~ n  gravelly sand, vety eolllse Wd, fining 
upwatd 
outwpsh. 

Total Depth = 30.0'. 

0 
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GEOLOGIC LOG Project Mamger PAGE : 
Yillias little - 1 of 3 MOUND PLANT 

. I  P -  - 

Date started 11/8/92 I East (fi) 1495086.63 

milling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilline Fluid NONE 

Date Completed 1 
LogseaBY I: 
Checked Bv E 

~ 

Borehole/WeU Id pool 
STATE PLANE COORDINATES 

North (ft) 596826.14 

./9/92 . . -  
[MFRINAK 
RIC -EN 

Ground S d c e  Ekv. (ft) 717.71 
Top of Casing Elev. (ft) 719.48 
Total Depth (ft) 50.0 

Comments: Piezometer located 25 ft. south of the overflow pond and 75 ft. east of the 
north-south access road. 

e 

ID 
- 
- 

0010 

0015 

0018 

- 

Wd Materials 

bcldilk Cement and 
entonite p u t  

GROUNDWATER 

FL 

0.0 to 15'- No-. 

15 to 3.6'- Greyish b- Czsy 5/2) graWUySand,Veryfi 
g r a b 4  30% graVel,mSaad, l a s i l t  and clay, kKle becoming 
more aunpact with wood and debris at 20 to 3.4'' asphalt at 3.4 to 
3.6'. Fill. 
3.6 to5.0' - Dark grayish b- (2.W 4/2) to yeuawisb b m  silty 
sand with gravel Verycompscted, Very T i  graiaed Fill. 

P- 
gradFill.  

P- * ~veq~igraiwd,compacted,~sand'1046s i l4  

5.0 to 6.0' - Yellawish b m  (10YR 5/4) gravelly saad, 
tlyveq fm grained, 10% silt and day, 7D9b sand, 20% 

6.0 to 10.0' - Darlr yellcrwish b m  (IOYR 4/2) gra=Uy aaad, 

20% gravel up to 24 in diameter ( n m g e  diameter 0.r). Fill. 

10.0 h~ 15.0' - Yellowish bmwn (IOYR 5/4) to light dive bmwn 
(2.W 5/41 gra* sand, P- - tlyvWyfigraiaed,lo% 
silt/clny, 70% sand, 15 - u)96 gravel. Fill. 

15.0 to 175' - Light g r a w  b m  c15y 5/4) to darlr myisb b m  
(2.W 4/2) gravelly sand, v e q  f i e  pined, 10% silt/clay, 60% md, 
3096 g r a d  up to 4.W in diameter (average diameter = 053, wood 
and bkrdr residue at 17.4 to 175'. Fd 

P- * *very f i e  grained, 7046 sand, 15% silt, Bravel 
(a- diameter = 033, few eobbles covered with black to grarish 
white coatiag, unit containswood'wire, aad glass 

175 to 185'- Vt~~datlrgray$h b m  (2% 3/2) sand, 

185 to 20.0' - No m. 

FFTH 1 HOUR I DATE I 
. 36.50 15:s 11/08/92 



Project WMeOar PAGE : 

2 of 3 GEOLOGIC LOG . I MOUNDPLANT Y i L L i a  L i t t l e  - 

- 
T - 

0 

0 

0 

C 
C 

Sam well Ma+ 

.. . . I. I 

-. 
I .  

- . . ..-.. .- 
- 

. .  

. ....-_ 

. -.. 
dBentoaitechips 

ilter Pa& m/40 
uartzsand 

laeen: wc, 2- 

Borehole/Wd Id Pool 

rao to215 - No rcQAcy 

28.0 to 30.0' -No mmwy. 

332 to 35.0' - No feawwy. 

40.0 to 47.0' - Yell& b m  (IOYR S/4) sandy 70% 
up to 3.0- in diameter (a- diameter = 0.49. Outwpsb. 



Project lleneger PAGE: 

GEOLOGIC LOG I MOUNDPIANT Y i l L i a a  L i t t l e  - 3 of 3 
krehole/WelJ Id Pool 

I 

Well Materials 

~ 

well .con 

. . -  
\ 



a 

. . .  

Project hmger GEOLOGIC LOG MOUND PLANT Uil l iun Li t t le  
PAGE : 

1 of 5 - 

bias PVC, 2- 

l r i l l i n g  Company NORTH STAR DRILLING 

lrilling Fluid NONE 
lrilling Method ROTO SONIC 

late started 11/9/92 
late Completed 11/22/92 

:hecked By ~ E J A l 3 S E N f l . W  - 

TJWNAK/E.LARSEN m w  

w i c e m e n t a n d  
rntonitegmut 

Borehole/Well Id Po02 
STATE PLANE COORDINATES 

North (ft) 596821.93 
East (ft) 149509265 

Groand Surface Elm. (ft) 717.71 
Top of Casing Elm. (ft) 719.47 

63.0 TotalDepth(ft) 

I . .  



Project Memoer PACE: I MOUNDPLANT I U i l l i m  L i t t l e  - 2 of 5 .. GEOLOGIC LOG 

wen Ma- 

" C .  . -  
._. 

. .. 

19.0 to Z5.v - No TCQIIICY. 
- . .. 

. .  - _  

.-. . - ... . . . . .  

32.6to35q - No ru=uy. 
' -  

35.0 to 35.6' - Y~uawisb b m  (1WR5/4) to dive PY (SY 4/2), 
ssnd and gre* 15% day/silt, 4096 sand, 45% gravtl up to4 .r  in 
&meter (average diameta = 203. Outwash. 

38.9 to 41M - No -* 

e 

e 

_- 



PAGE: Project Imager 
GEOLOGIC LOG MOUND PLANT Y i l l i m n  L i t t l e  - 3 of 3 

brehole/well Id Po02 
Ecs 
OC Iitho&gicDeseriptioa Pa - 

T 

- - -0 

50- 

55- 

60- 

65- 

70- 

L 

well Mataials 

ieal: Bentonite chips 

Rter Pa& 20/40 

I-- 

Seften:PVc,29 - 

Backfii Native 
sediment 

ul 



GEOLOGIC LOG 

Dril 
Dril 
- 
- 

Project lleneger PAGE: 

1 of Y i l l imn L i t t l e  - MOUND PLANT 

ng Method ROTO SONIC 
ng Fluid NONE 

Date Started 11/7/92 I E a s t m  1495024.47 

~~ 

SI’ATE PLANE COORDINATES 
North (ft) m707.87 

~ 

checked By ERIC LARSEN I TotalDepth(ft) 39.0 - -  

Comments: 

- -  

Piezometer located do= western berm of the site sauita~~ landfill, 153 ft. north 
of east-west access road and 42 ft east of north-south access road. 

e 

ID 

m 

ooo6 

0015 

0016 
1016 

well Materials 

Backmcementand 
bentonite grout 

8 tfY?tEl 26.05 11:45 11/07/92 



Project lbneOer PAGE : 
GEOLOGIC LOG ' I MOUNDPLANT Y i l L i m  Lfttle - 2 of 2 

Borehole/WeU Id Po03 

. -  JJtbdogicDscriptioa 

outwrsh. 
1 

345 to 35.0' -Yellawisb bmwa (1OYR5/3) sand .ad 30% 
coawc giaid sand, XI96 gravel up to 3.0- in diameter (a- 
diamew = 139, wet outwash. 

v 

35.0 to 37.0'- B m  (1OYR6/4) dygreVel3096eoafte 
nand, 7096gravcl up to4.0- in diameter, (avcrqpdi.meta = 159. 
oulwash. 



Project lleneger 

Y i l l i a r a  L i t t le  GEOLOGIC LOG MOUND PLANT 

e - 
m 

PAGE: 

- 1 of 3 

m 

0010 

0011 

Drilling Company NORTH STAR DRIILING 

Drilling Fluid NONE 
Drilling Method ROTO SONIC 

h i e  started 11/10/92 
h i e  Completed 11/18/92 
Logseaw 
checked By 

T-EN 
E.LARSEN/T.THARF’ - -  

0.0 to 0.9’ - (h@b b m  (IOYR 5/2) to b m  (IOYR 5/3) 
,’”p””L 

0.9 to5.0’ - hyhh b m  sand With d s y d  silt, w-te~t, 

pd up to2.W in diameter(- diameter = 057. Landcill 
c e p e  

15% dey/eilt, 61346Velyfm grained sand, 5 - 1096 sand, 5 - 1096 

Borehole/well Id Po04 
STATE PLANE COORDINATES 

North (ft) 596681.67 
East (ft) 1495330.25 

Ground Sarface Elm. (ft) 75430 
Top of C a s h  Elm. (ft) 75631 
Total Depth (ft) 635 



Project Manager PAGE: 
GEOLOGIC LOG MOUND PLANT v i l l i ~  L i t t le  - 2 of 3 

brchole/Well Id wo4 

%- 0 
0 

1 -  

#)- 0 

0 

%- 0 

0 

0 

!z 
- 

45- c 

ic 
ic 

C 

C 

C 

c 

;c 

x 

- 

'ID - 
well Mataials 

ntoaitegrout 

_-  .., 

F""t" .42.70 07:47 

iR 

c 

39.0 to 50.1' - Olive b- (uy 4/4) Silt, 5056 Silt, 10% 
v a y f i  pined ssnd, 3096 T i  tocouse gra* l0%ehy, 
imeasing to2546 at 44M, hycred textile at 39#, d in dahai 
dark gnw bmwn (uy 4/2) from 39.0 to 39.6'. "iL 



Project I4mwer PACE : 

GEOLOGIC LOG MOUND PLANT Yillim L i t t l e  - 3 of 5 
brehole/Well Id Po04 

well Meterials 

iller Pa& m/40 
uarasand 

laeen:wc2- 

Backfill: Native 
sediment 

Total depth = 635’. 



Project Menager PAGE : 
. GEOLOGIC LOG MOUND PLANT U i l l i m  l i t t l e  - 1 of 3 

Po05 rilling Company NORTH STAR DRILLING Borehole/WeU Id 
f l h g  Method R(YT0 SONIC !SI'Am PLANE COORDINAW 

lrilling Fluid NONE I 
Mi69530 

late Started 11/21/92 I East (ft) 1495128.04 - 

'3837 

67.0 

hte Completed &*, -*, a- 

&By 
ERICLARSEN Top of Casing E4ev. (ft) 740.44 

Total Deptb (ft) 'kkd By - TOMTHARP 
:omments: Piezometer located near southern end of upper bench on site Sanitary landfill, 

approximately 75fr d l  - -__ -I of piezometer PO06 and 175 ft. south of southern edge 
of overflow pond 

I I uscs 
wen Materiala 

aclbill:Cemeatd 
mtonite grout 

n 



I -  

Project lbMgcr PAGE: I MOUNDPIANT Y i l l i r  l i t t l e  - 2 of 3 
, .  

GEOLOGIC LOG 

1 

I i ~ D e s c r i p t i m  

ucket o f  dark brown & ~ d t  at 252 to25.4'' iacnrSe in day 
15%) and silt (45%) fm 30.6 to 315, ZOXR OT bkcL shiningad- 
furrsd materid at 31.9 to 32.3" inaesse in medium tocorrse 
pvels at 315 to 325'. Fill. 

36.6 to C.Iy - Y d d  b M  (10YR S/4) eaady Silt wilh 
. 

con- abundant vay dark gray to bkcL (1WR 3/1 ta 2/1) debk 
(m ehDmd materia4 win, papa, fabk). Fill. 



Project Miumger PAGE: 

Yilliee Little - 3 of 3 GEOLOGIC LOG MOUND PLANT 

- 
T - 

0 

0 

0 

0 

wen Materials 

laeen: pvc, 2’ 

kddilk Native 
ediment 

. 8 EtE 58.90 15:45 
*I 
11/21/92 

Total Depth = 67.0’ 



PAGE : Project lleneOcr 

pood 

1 of GEOLOGIC LOG MOUND PLANT Uillim Li t t le  - 
~rillingCompany NORTH STAR DRILLING Borehole/weU Id 
)rillhg Method ROTO SONIC 
hilling Fluid NONE 
)ate started 10/25/92 East (fi) 1495115.86 
)ate Completed 10/25/92 Ground Surface E4ev. (ft) 705.87 

ERIC -EN Top of Casing Elm. (ft) 707.78 
:hecked By TotalDepth(ft) TOMTHARP 
:ommen& Piezometer located on the south side of the site Sanitary landfill, 45 ft. directly 

east of monitoring well 0063. 

STATE PLANE COORDINA'IES 
North (€0 596559.47 

.osseaBY ~ 35.0 - -  

well Mat* 

0.0 to 03' - Topsoil 

I 



GEOLOG 
- I=: 2 Of  
IC LOG I MOUNDPLANT I u i l l i a  Little 

1 

Sam 
tp& 

m- 

- 
T 

c -  
- 

b- 0 

- 
30- 

0 

0 
35- 

40- 

45- 

- 

ktckfik Native 
ediment 

10/25/92 3 

a 

Borehole/WeU Id Po06 
1 luscs 

. .  L i ~ D e o a i p t i o n  



Project Manager PAGE : 
GEOLOGIC LOG MOUND PLANT Y i l l i a m  little - 1 of 2 

Po07 hilling Company NORTH STAR DRIUMG Borehole/WeU Id 
hilling Method ROTO SONIC STATE PLANE COORDINATES 
Irilling Fluid NONE North (ft) 59707336 
)ate started 10/22/92 East (ft) 1494981.45 
)ate Completed 10/23/92 Ground Surface Elev. (ft) 70535 

ERIC JARSEN - .  Top of Casing Elev. (ft) 70751 n d B y  
: k k e d  By - TOMTHARP TotalDepth(ft)- 

:omments: Piemmeter located 10 It. west of monitoring well 0046, near the north-west 
comer of the owxflow pond 

40.0 

0 

15- 

20-- 

lasins: wc, 2- ’ 

10/23/92 

OD to 0.8’- Silty saad, p~ f i  grained, rootg TopsoiL 

0.8 to 3.7’ - V - d e  d (1OR 2.513) dty saad, pY f i  
grained,rootfragments,orgaaicmeterial,minorlimestonef~ts 
up to 0.15’ in diameter. m 

103 to 115’ - Darlr b m  ( l m  3/3) dty saod with grave& sand 
i8pYfine to medium grained, trace clay, eubmnQd rraglnent.8 up 
to 0.1’ m diameter, d i  

115 to 15.0’ - YeUowisb b m  (10YR 5/4) 
to coarse grained, poortysorted, somecnbblea,calmeotw grad  
zune from 14.4 to 14.8’, pOelret.8 of silt with miwr day. Ouhpash. 

sand, Wy fun 

15.4 to 19.6’ - Bmssnish yellaw (1MR 6/Q grevellY sand, medim 
to coarse @.&led# poortysorted, fi to coarse grave& 10- 15% 
cobbles up to 03’ in diameter, moist. Outwash. 

g B E  24.20 1 l : l O  

.x L a 5 7  I lll/u/szl 



Project Manqpr PAGE: 

GEOLOGIC LOG I MOUNDPLANT Y f l l i r  little - 2 Q f  1 

40- 

slm 

T A  

0 Gc 

)ep& 

2n- 

K 

P -  
25- o Gc 

O G c  

- 

0 Gc 

O G c  

O G c  

35- 

- 

Icrpen: wc2= 

... 

bckm N a t k  
ediment 

SH 

~ 

TOW depth = 40.0'. 



GEOLOGIC LOG 
Drilling Company NORTH STAR DRILLING eOmhole/Welr Id Po08 

NONE 596683.60 

I Ground Smface Elm. (ft) 70.45 --_ -- Date Completed 2/20/93 
V -  . TIMFRINAK I Tor, of Cas= Elm. (ft) -~ - 702.29 

ERICLARSEN I Total Depth (ft) 61.0 
Piezometer located on west access road, 405 ft. north of piezometer POW, and 275 

- 
Loggea 1 
CheckedBy 
Comments: 

A. north of piemmeter wo9. 

well Materiala 

~ p V c , T  

. .- 

. . .  

leal: Bentonite chips 

0.9 to 14.0’ - Iight p l b k b  b m  (IOYR 6/4) sandy pd, 60% 
gravel up to 3.0-in diameter, 30% fme grained sand, 1096 silt, 
odorrms, thin limonite banding at 10.0’ and 135’. Outwash. 



~ r o j a c t  Dlme+@er PAGE : 

GEOLOGIC LOG I MOUNDPLANT I u i l l i a  l i t t l e  

WGl Matairls 
. .  

. .- . 
- .  

. .  

a 0  to 35.0' - No fec4wev. 



Project WeMgcr PAGE : 
GEOLOGIC LOG I MOUNDPLANT U i l l i m  L i t t l e  - 3 of 3 

brehole/Well Id Po08 

well Materiala p i t h  

- 
scs 
a 

. .  

Total Depth = 61.0'. 



Project Manager PACE: 

GEOLOGIC LOG MOUND PLANT uilliaa L i t t l e  - 1 of 4 

sem - 
[D 

m 

Km5 

Dol0 
LO10 

00l! 

001' 

- 

well Materials 

adbill: Cement and 
wtonite p u t  

emmeter wo8. 

D.0 to 13'- Dark b- clayey sand and gravel with rook Fill. 



. -. . 
Project manager PAGE: 

GEOLOGIC LOG I MOUNDPLANT U i l l i r  l i t t l e  - 2 of 

, .  

. .  . .  

-. . . 
. .  .-. . 

- .  
. -  .~ . .. 

. .  

.. 



Project lknnger PAGE : 1 

GEOLOGIC LOG I MOUNDPIANT u i l l i a  l i t t l e  - 3 of 

Borehole/WeU Id wo9 

.. 

ak Bentonite 

. .  

ehipa 

Bentonite 
bips 



Pro ]act Mutagcr PAGE: 

4 of GEOLOGIC LOG I MOUNDPLANT Y i L L i r  L i t t l e  - 
Borehole/Well Id Po09 

I 

well Mataiale 

rlrfll: Bentonite 
ips 

.! . 

. .  . I .  

-: 



. .  

a 

Project bmger 
GEOLOGIC LOG MOUND PLANT Y i l l i m n  L i t t l e  

PAGE : 

1 of 5 - 

1 

5 

~rillingCompaay NORTH STAR DRILLING 
h d h g  Method ROTO SONIC 
hilhg Fluid NONE 
)ate started 2/22/93 
)ate Completed 2/23/93 

. .  

. .  
TIMFRINAK c 4 B y  _ _  

: k k e d  By 

aclbill: Cement and 
?ntonilegrout 

Pow Borehole/WeU Id 
STATE PLANE COORDINATES 

North (ft) 5%37054 
East (ft) 1494790.87 

Ground Surface Elm. (ft) 699.49 

- Total Depth (ft) 110.0 

e& Bentonite chips 

ilter P& 20/4 
-sand 

kmelr PVC, 2- 

0.0 to 1.1' - &vel. Fill. 

1.1 to 7.1' -Dark b m  (1OYR3/3) cleyeYeiltYsaad,reY f i  
grained, 15% gravel, competent. m 



I 

Project manager PAGE : 
GEOLOGIC LOG I MOUNDPIANT U i l l i r n  L i t t l e  2 of 5 

Borehole/Well Id Pol3 

C 
C 

kckm N a h  
diment 

- 
USC3 
a 

. -  

-- . 

- .  

r 

. _. 



Project llaMger PAGE : 
GEOLOGIC LOG I MOUNDPLANT U i l l i m  L i t t l e  - 3 of 5 

Bodmle/WeU Id pol3 

0 
0 - 

Gc 
Gc - 

Wfik Native 
EdiaKat 

. .. 

. .  

. .  

69.8 to 74.v - Graydawgrapel60 to 7096 p v d  primuily 



Project lbMOer PAGE: 

GEOLOGIC LOG' MOUND PLANT u i l l i r  l i t t l e  - 4 of 5 
I BodolelWellId pow 

I luscsl 

ack2ill: Native 
diment 

+I. 
86.9 to 87.4' - Bmwn sand, - grained 



Project Manager PAGE : 
GEOLOGIC LOG MOUND PLANT Y i l l i a  l i t t l e  - 5 of 5 

Borehole/Wefl Id mu 

110 

115 

17.4 

12 

- 

I 

107.0 to ll0.V - Gray siltstow, cakkou& Shale pertinsa Be!&o& 



Project Mannger PAGE : 

1 of GEOLOGIC LOG MOUND PLANT Uil l iarp  L i t t l e  - 
Po14 k i b g  Company NORTH STAR DRILLING BOrehole/WeU Id 

hilling Method ROTO SONIC STATE PLANE COORDINATES 

)ate started 10/24/92 East (ft) 149515935 
)ate Completed 10/24/92 Ground Surface Elm. (ft) 716.49 
eBY ERIC LARSEN 
:heckedBy TOM THARP 
:omments. 

killing Fluid NONE North (ft) 59718784 

Top of Casing Elm. (fi) 719.10 - -  

TotalDepth(ft) 45.0 ~ 

piezometer located 25 ft. southeast of southeast retention basin near northern 
edge of overflow pond 

Well Materials 

Bsing PVC, 2- 

. .* 

I I uscs 

6.6 to 10.0' - Dark gray (1oyR 4/1) to bmwn (1WR 5/31 dew 
silt, 
moist.Fill. 

fm, medium to vty m gravels up to 0 2  in diameter, 

10.0 to 11.9' - Dark g r ~ y  (lOYR4/1) to yeuawish b m  (lOYR5/4) 
pvellydt, f i i  fw to medium gravel, minor day, trace of very 
fwgrained sand, sli~Uymoist.TiL 
11.9 to 15.0' - V q  dark p y  (IOYR 3/1) graveily silt, fm, 
medium toverycoanre gravel, miaor day, trace of very fm graiaed 
sand,moistm 



Project lbnager PAGE: 
GEOLOGIC LOG I MOUNDPLANT Y i l l i r  L i t t l e  ' - 2 of 2 

wen M8tairh 
. -  

. _. 

. -. 

Backfik Native 
pediwnt 

; .. 

33.0 to 3.9'- Li&t yellassisa brown (lOYR7/4) Madygnvd, dt , 

toeligbtlyfum,fitoverycoanregrainsdsrad,fitowdium 
~,tnced~sattersdLimonite/heMtiteetrining,damp, 
becoming wet at 36.v. outwash. 

43.0 to 45.0' - Darlr g r ~ y  (25YR 4/0) shale, hard, m b l y ,  f& 
caesrrrnrOlds,dry.- 

Totrl depth - 45.0'. 



Project WsMger GEOLOGIC LOG MOUND PLANT U l l l l ~  l l t t l e  

0- 

5- 0 

lo- 0 

0 

15- . 

PAGE: 

1 of 5 - 

0010 

0014 
1014 

Drilling Company NORTH S A R  DRILLING 

Drilling Fluid NONE 
Date started 10/26/92 

-By- .- 
checked By 

Drilling Method ROTO SONIC 

Date Completed 10/26/92 
ERICLARSEN 
TOM T" 

wdl Materials 

Borehole/Well Id pols 
STATE PLANE COORDINA'ZES 

North (ft) 59635210 . 
- East(ft) 149~271.70 

Ground Surface Elm. (ft) 734.99 
Top of Casing Elm. (ft) 73752 

57.0 Total Depth (ft) 

hliillg wc 2. 
1 . _  n 

I i 

. .  
. *  

.. . -. 
.. . 
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Sam : 

1 . . .  . - . .  
. . . . . . 

" .. .. - 
-.. .. - 

.. . . 

. ..! 

~ 

Project muusor PAGE: 
2 of 3 ' M T  u i l l i r  Li t t le  - 

Borrhde/WeU Id pol5 e 

a 

GM- 
GP 



Project lbnsper , PAGE : 
Ylllim L i t t l e  - 3 of 5 GEOLOGIC LOG MOUND PLANT 

e - 
ID 

Well Materials 

Mdik Native 
cdiment 

~ 

GM- 
GP - 
SH 



e 
. 

I S e d  1/4* Bentonite 
chips 

Filter Pack: 10/20 
colorado Silica sand 

I I uscs 

7.0 to 95' - Light oliw (SY 5/2) to ligbt olive b- (SY S/6) 
sand, ~itomediumsand,tnredLsawclay,son,pbstie,coarse 
spad at - 8.0'' moist Alluvium. 

10.0 top 125'- sand, medium to 411118e, sorted, 
Saturated. Alluvium. 

Total Depth = 20.0'. I 



GEOLOGIC LOG MOUND-OU9 . 
Project Imager PAGE : 

GORWW HORN - 1 of 2 

3 5 i 

Drillingcampany NORTH !STAR DRILLING 
DrillingMethod ROTCSONIC DRILL 
Drilling Fluid WATER 
Date started 3/6/93 
Date Completed 3/6/93 

c-BY PAULDARR 
GARY STOOPES -4r - 

10- 

15- 

m-- 

Borehole/WeU Id PO17 
STATE PLANE COORDINA'IFS 

North (fi) W76.71 
E;rst (fi) 1493381.03 

Ground Surface Elm. (fi) 690.49 
690.48 Top of Cas& Hev. (fi) 

Total Depth (fi) 25.0 

ieal: 1/4' Bentonite 
w 

i 

e 
i 
i 
i 
i 

E 

! 
! 
i 
! 

i 
i 
i 

! 
! 

! 
! 
! 
! 
i 

i 

i 

i 

i 
i 

i 

i 

GP 

- 

0.0 to 1.0' - Darkbmam eiltywwen 8orle4 roote in uppers-, 
shell frapmtspment, moist. TopsoiL 

1.0 to7.0' - D d ~ p l b k h  b m  (lUYR4n) d and silt liule to 
n o f i w e l l  sorted, scattend shdl frrrsments, moist. 

9.0 to 95' - Medim gray (NS) dty clay lens, plaetie. moist 

95 to 115' - Modaate f l ~  b m  (1UYR 5/4) eoar~e sand aad 
fure gravel, trace of fm medium sorted sand, moist. Alluvium. 

115 to 135'- Medium li&t p y ( N 6 )  sandygravcl -eand aad 
fm grad, little f i  traQ of cobbles to 3 inches, moist.Amnium. 

135 to 14.0' - color changes to dark yeuawish b m  (1WR a/@. 
14.0 to m.0' - ut b m  
and fm grad, little f i i  trace cobbles to3 inebes, moist. 
Alluvium. 

(SY 6/4) sandy PA, saad 

I 3 3 3  5.80 10:31 03/21/93 



~roject  WnrOar PAGE: 

GEOLOGIC LOG MOUND - OU9 eowKllHoRy - 2 of 

Borehde/wcll Id PO17 

Sam 
P h  

to- 

- 
T 

25- 

30- 

35- 

40- 

45- 

- 

well M.kri.ls 

e 0.01 

. .  

.. . 

I 

I 

. .  



GEOLOGIC LOG MOUND - OU9 

5- 

k o -  

Is- 

m-- - 

PAGE: Project Wsnager 

GoaDow HORN - l o f l  - 

wdl Ma- 

lrillhgcompaay NORTH STAR DRILLTNG 
hdhlgMethod . .  ROTOSONIC DRILL 

WATER 
3/21/93 

hilliog Fluid 
late started 
late Completed 3/22/93 

GARY STOOPES 
:heckedBy PAULDARR 
&By 

- 

~ 

.- 

Pol8 Boddelwell Id 
STATE PLANE COORDINA'IES 

North (ft) 596493.74 
East (ft) 1494322.63 

GronndsnrfaaElev.(ft) 69258 
Top of Casing Elev. (ft) 69228 - 

Total Depth (fa 160.0 

k m C e m e a t -  
lentonite grout 

-. . 
.. 

ater Pa& lorn 
=olorado Silica sand 

scnx$lc pvc T, slot 
size 0.01 

10.0 to 12.0' - Modenrte yem b- (IOYR 5/41 some mF 
cdaining, sandy grave& some silt, fm to conme wd, grsvel to 2 
i n ~ s u b a n g u l a r t o ~ c l a s t g  

12.0 to 125' - Fm sandy silt, ~ o m e  h Y .  

125 to 21.0' - Sandy grave4 some silt, fme m ~ l ,  cobbles to 3 
inches, wtt to saturated at 13.0'. 



Project manager 
GEOLOGIC LOG MOUND - OU9 GORWYHORY 

Sam: 

PAGE: 

of J- 

well Ma- - _  

. 

- . .- 

I. _ .  

... i .  . - 

. . .  

e 
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Project Iknawr PAGE: 

GEOLOGIC LOG MOUND - OU9 Gow#y mRI - 3 of 7 
WklWeIl  Id Pol8 

Sam wen Materich 

57.0 to 61.0' - Dark ysaW b m  (1OYR 4/2) Bandy 
dt, nand, fme grapd, sume cobbles to4 inches 



Project Waagcr PAGE: 

GEOLOGIC LOG MOUND-OU9 _. 1 GowKlll W R Y  of 

pol8 
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- 
GP 

G 

- 
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Projest Manager PAGE: 

GEOLOGIC LOG MOUND-OU9 . eowKIlHoRy 5 of 2 
I Bwebole/welId Pol8 

Sam 
P& - 

T 

30- 

05- 

10- 

115- 

120- 

125 - 



. L. - ,  .. . 
Project wawoqr PAGE: 

-.. GEOLOGIC LOG I MOUND-OU9 - 6 of I 
Borrhoh/wcn Id Pol8 

. I  

wen Ma- 

e- 
nhdemslairl 

I.. 

_. ._.. 

. .  

.- 

. _  



Project Bmaaer PAGE : 
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BoreholeNd Id Po18 

well Mbtefials 



Project Mamger GEOLOGIC LOG MOUND - OU9 OORDQl mw 

I I uscs 

PAGE : 
1 of 1 - 

rilling Company NORTH STAR DRILLING 
nlhg Method ROTOSONIC DRILL 
lilling Raid WATER 
ate started 3/1/93 
ate Completed 3/1/93 
&By 
'kked By - PAULDARR 

. .  

ERIC -EN 

Borehole/Wd Id Po19 
STATE PLANE C O O R D ~ ~  

North (ft) 597930.12 
East (fi) 1493017.44 

Ground Surface Elm. (ft) 690.47 
Top of Casing Elm. (ft) 69031 

11.0 Total Dep& (ft) 



Project Manne8r 
GEOLOGIC LOG MOUND - OU9 mRDa HORN 

sans 

PAGE: 

1 of A - 

hills wc, 2- 

hilling Company NORTH SUR DRILLING 
killing Method ROTOSOMC DRILL 
hilling Fluid NONE 
htc started 2/4/93 

mf#BY 
:hecked By 

hte Completed 2/4/93 
DARLENEWILLIAMS 
PAULDARR - -  

al: 1/4- Bentonite 
ips 

w20 Borehde/Wd Id 
SI'ATEPLANECOORDMATES 

North (ft) 59715154 
East (ft) 149295237 

Ground Snrface Elm. (ft) 691.26 
Top of Casing Elm. (ft) 690.86 
Total Depth (ff) 15.0 

Iter Pack: lono 
h a d o  Silica sand 

m wc, 2-, slot 
z 0.01 

45 to5.0' - Dark brmRn damdt, littk fme sand, mft, M 
pksticity,moisL 



Project Manager 

OOWKY Hal GEOLOGIC LOG MOUND - OU9 

san 

PAGE : 
1 of - 

well Ma- 

Drilling Compaay NORTH STAR DRILLING 
Drilling Method ROTOSOMC DRIU 
Drilling Flwid WATER 
Date started 1/21/93 
Date Completed 1/21/93 

Caeckeagr PAULDARR 

- 

DARLENEWILLIAMS Losgeaw 

haiag wc, 2' 

BorehoWWd Id FO21 
SI'A'lE PL4NE COORDINATES 

North (ft) 597693.93 
East (ft) 14%00161 

G m d  Snrface E4ev. (ft) 745.43 
Top of Casq Eaev. (ft) 74751 

33.0 Total Depth (ft) 

15.0 to 20.0' - Dark bmwn dty clay, little silt, some fm? nand, little 
& ultxmd$ bard, w. Till. 

. 8 I333 11.78 13:w 01/24/93 



PAGE: Project nasOar 
GnRnarrmy zofz GEOLOGIC LOG MOUND-OU9 . 

~ o l e / W d l  Id m2l 
I 

Sam: 

1 . . ... 

~ 

I -.._ . . .  

_ - . . . -  . 

L 

iasen: wc, T, rlot 
Y 10 

-- 
. .1 e 

L 

, *  
.. . 

Tocrl Depth = 33.V. ' 

a 

e 
. .  

. I  



- GEOLOGIC LOG 
Project Wenager PAGE: 

MOUND - OU9 OowKm XORN - 1 of 3 

FL 

Drilling Company NORTH SI'AR DRILLING 

Drilling Fluid WATER 
DnhgMethod . .  ROTOSONIC DRIU 

Datestarted 1/11/93 
Date Completed 1/12/93 

CheCkeaBy PAULDARR 
lmsseaBY TIMFRINAK ~- 

5.0 to 7fl-  very dark gray sil tyeand, pwy fm graiaed, 65%mdl 
3096 dt/&y, 4% grmrd. damp. Fa 

Borphole/well id Po22 
STAIE PLANE COORDINA'IES 

North (ft) 59753453 
East (ft) 1495316.65 

Cmaud Surface Elev. (ft) 730.66 
730.69 

Total Depth (ft) 70.0 
Top of Casing Elev. (ft) 

- 



-.. 
GEOLOG I -  IC LOG I MOUND-OU9 GQwKlllHoRll 

Project Manager PAGE: 

2 of 3 - 
I 1 

~~ 

. -- .. 
. ~. . ,  . 

n 



P r o j r t  manager PAGE: 

GEOLOGIC LOG I MOUND-OU9 CoWKly HQRW - 3 of 3 
Borebole/Wd Id Po22 

I 

r 
Sam Well Materials 

eal: 1/4' Bentonite 
lips 

lereen: pvc T, slot 
ize 0.01 

TotalDeptb = 70.0'. 

I I I I 



saml 

:T 
5- 

10- 

15- 

20-- 

1.6 to 5.0’ - Vqdarlr gray (IOYR 3/l) to b m  clam silt, -5% 
gmVdAnddebrism 

5.0 to 7.6’ -very dark gray silty 8end, pay T i  grained, 65% eand, 
30% silt/day, 4% graptl, damp. m 

I- 
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PAGE: ProJact lhnawr 

Po23 
GEOLOGIC LOG MOUND - OU9 GoRwym#y - 2 o f 5  

. .  I 

25. 

4 

_.-- . .  

. _  

. .. 

saeen: PYC, T, do 
t 10 

- .-. . 

.. 
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Project lmswr PAGE: 

GEOLOGIC LOG MOUND - OU9 cow#Iy HORN 5 of 3 
Bore!hole/Well Id Po23 

GROUWDVAIER 
L 

. . .. 

- 



- 
Project km@er PAGE: 

1 of - GEOLOGIC LOG MOUND - OU9 WRDa HORN 

m Drilling Company NORTH STAR DRILLING BoreholeNd Id 
lnllrngMethod . .  ROTaSONIC DRILL =ATE PLANE COORDINATES 
milling Fluid WATER North (ft) 59716202 
late starid 1/21/93 East (ft) 1495644.22 
late Completed 1/22/93 GmandSurfaceEle!v.(ft) 74L.60 . 
:h&edBy PAULDARR Total Depth (ft) 
:omments: 

DARLENEWILLIAMS- Top of Casing Elev. (ft) 744.18 

Just north of building 87. 
43.0 

&BY 

I- 

b 

i ? -  

15- 

20-- - 

h g :  wc, T 

. . . -. . - 1  . . .  

-- 

9.0 to 10.0' - Y d h  b- candy silt and ~lay, lit& fmeS to eOaree 
p~poortysorted,modemtetohighplastieity,dy. "ill. ~ 

10.0 to l3.0' - Bmwn sandy dtyclay, little f i  to coarse gnms 
poortysortbd, moderate to high plastiaty, dy.m 

. .  

13.0 to 15.0' - Gray sandy silty clay, little f i  to coarse gravel, 
poorlysorted, moderate to high plasticity, trace of f i  sand lensm 
-uk dy. Till. 

15.0 to 20.0' - Gray sandy day, 6ome silt, little gravel, dense. m 



~roject  Mumger 
GEOLOGIC LOG I MOUND-OU9 GORWYHORY 

I 

PAGE: 

z of z 

5.m 

. .- 
. -  

TOW Depth = 43.0'. 



a 

GEOLOGIC LOG MOUND - OU9 l 
a 

- -  - 

~ r o j r t  WensOat 
GuRDaHoRy 

dhng . .  Method ROTOSONIC DRILL 

ate started 
ate Completed 2/2/93 
@BY 
&MBY PAULDARR 

ililling Fluid WATER 
- -  2/2/93 - 

DARLENEWILLUMS 

PAGE: 1 -  1 of 2 

STAlE PLANECOORDINA'IES 
North (ft) 5%238.43 

East (ft) 149497956 
Ground Sorlace Elm. (ft) 703.77 
Top of Casing Ekv. (ft) 703.77 - 

Total Depth (ft) 25.0 

Sam 

ssing Pvc32- 

l a c k m c e w n t -  
e n t o n i t e p t  

seal: 1/4' Bentode 
chipa 

0.0 tow - S.ndygrav& host, frea4 dry. Fa 

fignoel,moisf 
05 t o 4 9  - Darkbm Aweand, Orgsnic rich, little silt, little 

45 to 5.0' -Sandy gravel, little silt, loose, slight petrdeum odor, 
.nsukrtosubrounded,dy. 
5.0 to lo.v - sandy grevd, little silt, loose, slight petrokum odor, 
.nsukrtosubrounded,dy. 



GEOLOGIC LOG. 

2s 

i 

- wenM.tai.b - 

* 0.01' .. .- 

, .. - . . - - 

1 

.. . . .. 

T~tddepth = 25.0'. - 

. .  

a 
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I Project lbMOar PAGE: 
GEOLOGIC LOG I MOUND-OU9 

Sam 

95 to 10.0' -Transition from sandy silt and day to sandy 
10.0'. 

10.0 to 23.0' - Moderate yeuowiSa b m  (1OYR5/4) Silty, Bandy: 
g r a d  witb -25% dt, f i e  to medium sand, subrounded grascls to 
2'. 

at 

I 
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Well MatdalB 
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GEOLOGIC LOG I MOUND-OU9 GoRDQlHoRtl - 3 of 6 
brphole/Wd Id w26 

Well Materials 

8; 
x 

. .- 
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PAGE: Project manager 

. GEOLOGIC LOG I I MOUND - OU9 ODWKlll HORN - 4 of 

Borrholt/wdl Id Po26 

Rnck 



Project lleneger 

GEOLOGIC ,LOG MOUND - OU9 eoRwIy HORN 

Lob 

110 

1U 

1% 

12 

- 

PAGE : 

- 5 of 6 

Well Materials 

S 



PAGE : Project lbMger 
GEOLOGIC LOG I MOUND-OU9 #lwKII IK#l - 6 of 6 

I 

Sam WeIl Materids 

I .  



wdl Maw 

. .  

. .  
. .  

1 



PAGE: Project mmser 
Gumanm#y 2- of z GEOLOGIC LOG I MOUND-OU9 

Borehok/Wd Id Po27 

. .. 

e 



Project Manager GEOLOGIC LOG MOUND - OU9 GoRDoli HORN 

well Maw 

PAGE : 
1 of t - 

hilling Company NORTH STAR DRILLING 

hilling Fluid WATER 

nsseaw 
:heckwlBy 

rmiUrg Method ROT-ONIC DRILL 

)ate started 2/2/93 
)ate Completed 2/2/93 

. .  

DARLENEWILLIAMS . 
PAULDARR 

BoreholeNd Id FOB 
S A T E  PLANE COORDMA'IES 

North (rt) 596075% 
East (rt) 1494W.93 

Ground Surface Edev. (rt) 709.72 
TopofCaSingElev.(ft) 7l1.98 

30.0 - Total Depth (fi) - 



. . _  
PAGE: Project lbnaOar 

Po28 
GOWKYHORY 2 o f z  GEOLOGIC LOG I MOUND-OU9 

Borrhole/well Id 

r 
r 

bo 

35 

4 

4 

5 Well hmuiah 

. -  
Iter Pa& lorn 
Dkrdo8ilicarrnd 

- -  

195 to 21.V - riltydry, lOme fm to d U m  nod, tnoe 
grrsd, modatePlstidty,Qy.TEu. 
21.0 to 23# - Gray 8ilty dry. 

. ... . .. 

. .  
.- 

. .  



Pro jcct Mawger 
- 1  GEOLOGIC - LOG MOUND - OU9 G u R D a  HORN 

cpsine: wc, 2- 

PAGE : 

- 1 of 2 

Bddmcewnt- 
bentonite p u t  

Drilliag Corn- NORTH STAR DRILLING 

Drilling Rnid WATER 
D n h g  . .  Method ROTOSONIC DRILL. 

Date started 3/6/93 
Date Completed 3/6/93 

GARY STOOPES- 
PAULDARR 

- -_ -  - 
Losseaw 
c-BY 

~~ 

0.0 to 2.0' -Grayish (1OYR7/4) f i  &d. Road 

Borehok/Wd Id Po29 
=ATE PLANE COORDINATES 

. 1494820.62 
C m d  Surface EJtv. (ft) 701.65 

703.75 

North (ft) 595915.09 

Top of C a s h  Ekv. (ft) 
Total Ikpth (ft) 28.0 - 

20 toS.0' - Duslty@hkb b m  (1OYRVZ) sandy Silt, 8ome 

organic matter and mota, trace pebbles, The grad, fm sand, 
medium plasticity, moist. 

5.0 to 6.0' - Dark- b m  (lOYR4n) sandy Silt, 8ome 

orgmia3 matter and mots, traa p e b b b  fm F* f= saad, 

-1096 Silt, amme Band, grSvel8 to SD p o o r f y m  dry to moist. 

medium plasticity, moist 
6.0 to 11.0' - Moderate yeucrW b m  (IOYR 5/4) 8and, 

14.0 to 16.0' - Dark y e l l d S b  (IOYR 6/6) Wdy 
~11u6e sand. trace cobbles in dty/fme sand matrir 

16.0 to 18.0' - Dark fld oraage (IOYR 6/6) sand, same silk 
fm toconme! sand, modeiate Sorting cobble dasts at intertaCe 
with 18.0 to zuy unit, moist 



Project MaM@er PAGE: 

2 of GEOLOGIC LOG MOUND - OU9 GORWY lloRy - 
Borth&/Wdl Id Po29 

I 

Total Depth - 2w. 

. . .  . .  

e 

0 



Project Ibr 
GEOLOGICLOG. I MOUND-OU9 I 

Comments: Westaccessroad. 

Date ComDleted 

10- 

15 - 

z 

m-- - 

wdl Materials 

CllOUWOYATER 

10.0 to 15.0' - D a r k m h  to moderate b m  candy- Borne 

silt, loose, sub- petroleum odor, some broken pieaS, dry. 
m 



Project Mmaoer PAGE: 
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- .  GEOLOGIC LOG MOUND - OU9 GoRDQllKlRy 3 of 

brehole/Wel Id Po30 

wen MAterialB 
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. c  

i 

. .  



I 

- 
~ r o j a c t  llnagar PAGE: 

GEOLOGIC LOG I MOUND-OU9 GowKly HORN - b of ’I 
Bonhok/well Id Po30 

I 1 

seal: 1/4- Bentonite 
chips 

-- 
&ole m a t e d  



Project Ihnawtr PAGE: GEOLOGIC LOG I MOUND-OU9 CORwIl mn - 5 of 

Borehole/Well Id Po30 
I 

1 - WellMatahJs 
ID 

. .  

. .  . .  

. .- 

l~.Oto120.0'-Mediumdarlrgrey~)~sand,trace8ilt, 
trace clay, fme sands, fm to medium gravel, subrounded, saturated. 
outw&dl. 



Project I(nrgar 
GEOLOGIC LOG I MOUND-OU9 eowKll HORN 

I 

PAGE: 

- 6 of 7 

145.0 to 149.0’ - Sd, fw a 
- .  



Project manawr PAGE: 
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lolthoklwdl Id PO31 

- 
D 

-wellM.& . 

rren: wc, 2.; slot 
10 



- 
Project bnmger GEOLOGIC LOG MOUND - OU9 CORWW HaRl 

5- 

10- 

15- 

20-- 

PAGE: 
- 1 of 2 

I 
ep& - 

T 

0- 

NORTH STAR DRILLING hilling Company 
hrllrng . .  Method ROTOSONIC DRILL 
h l h g  . .  Fluid WATER 
bate started 2/1/93 
bate Completed 2/1/93 
e m  

- .  

DARLENE- 
:hecked By -PAULDARR 

Borehole/WeN Id Po32 
SI'A'TE PLANE CooRDNm 

North (fi) 99568271 
- pmst(ft) 1495043.91 

Ground surface Elev. (at) 707.60 
Top of Cas& Elev. (ft) 

-Total Depth (ft) 
70955 
35.0 - 



Project Manager 
GEOLOGIC LOG MOUND - OU9 eowKlIIm#li 

3! 

4 

4 

PAGE : - 2 of 

az 
x 

n 

.- . - .  
~. 

Totrl Depth - 35.0’. 

a 

e 



Sam 

.. ... . 

a d i l k  cement - 
Yltonitegrout 

;eal: l/4' Bentonite 
bipa 
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Project Mmager PAGE: 

GEOLOGIC LOG I MOUND-OU9 oow#l HORN of 2 
Borrhole/wdl Id Po33 

- . -.- 

. :. 2 : 

P 
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Ijtba&gieDaaiptioa - . .  .. 
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Project llawgar PAGE: 1 

I .. . GEOLOGIC ~ LOG MOUND - OU9 eoRDol mw - 3 of 5 
Borrbole/Well Id pQ33 

. .  

', 

. .  

_ .  

DATE 1 
ai 20.79 06/04/93 

r h  1.47 I I d  

. .  . -  
, 

.*-- . . . 

. .  
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Project lbMgar PAGE : 

GEOLOGIC LOG I MOUND-OU9 6oRDwm - 4 of 2 

Sam 1 wen M.tai.lr 

. _ -  

. . . 

aorrhorc/wcil Id Fo33 



P& - 
T 

Do- 

. -  

os- 

110- 

115 - 

120- 

125 - 

~rojact  Mmwwr PAGE: 
GEOLOGIC LOG MOUND - OU9 e o R w y m  - 5 of 5 

Po33 
USCX 

WdlMatUiah E Iitb 

Tolal Depth = 1ls.V. 



Project HaMoor PAGE: 1 
1 of 1 - GEOLOGIC LOG MOUND - OU9 BDRDQl HORN 

Po34 killing Company NORTH STAR DRILLING Borrhde/wdl Id 
HImg Method R m O N I C  DRILL 
hilling Fluid WATER 
)ate started 3/17/93 East (ft) 1494661.74 
bate Completed 3/17/93 Ground S h  Elev. (ft) 69122 

691.00 GARY SrOOPES 
2D;O &By 

:heckedBy PAULDARR Total Depth (ft) 
: O ~ l X l t s :  Near trailer park - 100 ft. west of Dayton - Cia Pike Rd, -1/2 mile south of 

STATE PLANE COORDMA'IES 
North (ft) 595669.71 

. .  

Top of Casing *. (ft) 
~ ~~ 

Miamisburgatylimits 

Sam wen Materials 

casing wc, 2- 

seal: 1/4' Bentonite 
chipa 

Filter Padr lorn 
~Omdoailicasand 

serrcn: wc, 2', slot 
sizc 0.01 

120 to 180' - Gravelly Sand, -10% silt, gravels too, subanguht to 
an&u,verywet to saturated at 12 h. 



Project nawgcr 
GEOLOGIC LOG 

Northern piezometer duster between bike path and river, west of Old Main Ave. 
/ Cirtcirmati - Dayton F5ke road. 

! - 
lD 
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brthok/Wd Id Po35 
I 

. . .. .. . .. . 

. .  

. .. 

, .- 

. -  
I 

. .  

I .  

. -  

rdrl D@I = 25.0'. 

. .  
I- . 



.- I - - . _ _  I -.e- 

nlhgcompany . .  
nllrag Method 
rilling Fluid 
ate started 
ate completed 
oggeaw ~- 

-BY 

. .  

lomments 1 

I 

NORTH SM.R DRILLING Borrholc/wen Id Po36 

WATER North (ft) 99791282 

GARY STOOPES ,. Top of Casing E4ev. (ft) 68835 

ROTOSONIC DRILL -ATE PLANE COORDINATES 

3/19/93 - rn t ( f t )  ~ 149347950 

3/19/93 Ground Snrtaa Elev. (ft) 688.14 

PAULDARR TotalJkpth(ft) - -  

Flood plain of G. Miami R i m  access through MCD gate. Part of Pieunneter 
duster of 4. All four within - 10’ of each other. Lithologic Qscriptioos taken 

60.0- 

Sam 

; 5- 

10- 

15- 

20-- 

from P 

wdl Materiala 

lackfill:cewnt- 
entmitegrwt 

!8 borehole 1% 

>- 
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6omholePell Id Po36 

well mt* 

. . .. . . .. . . 

_. .. . . 

. . . . , .__ 

. .  

- . -. 

, .. 

.. - 

I - I%= 

-.  . 

. . .  

._ . 
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GEOLOGIC LOG MOUND - OU9 OoRWlllKRw 

Sam 

PAGE: 

- 3 of 5 

well Mataials 

' a ?  
: 



GEOLOGIC LOG' MOUND - OU9 

Sam 

PAGE: Project lbMgar 

e o w K y ~  1 of L - 

. -  ~ 

. .. . 

hilling Company NORTH SIAR DRILLING 
h d b g  Method ROTOSONIC DRILL 

bate started - - 4/27/93 
bate Completed 4/27/93 

. .  
hilling Fluid WATER 

43FdBy ~ ~ ~ ~ ~ 

GARY STOOPES, 
P A U L D M  :becked By 

. . .  

. -  

. .  

pQ37 Bom!hole/well Id 
STATE PLANE COORDINA'IES 

N o h  (ft) 597905.00 
East (ft) 1493483.00 

C m d  Surface Elev. (ft) 688.43 
6882 
85.0 Total Deptb (ft) 

Top of Casing Elev. (ft) 

. .. . .  
. .  ... 

- . .. 

. * .  -.. 
c- . 

.-. - . .  

_ _  

. .  

_._ .. 



Project knmger PAGE: 

- 2 of 4 GEOLOGIC LOG' I MOUND-OU9 CORDoll HORN 

Pa 

m- 

- 
T 

- 
- 

* .  

25- 

- 

30- 

35- 

40- 

45- 

- 

. .  . 

. . .. 
.~ ~. . .. 

. .  
... -_. 

.>-. . ' . 

-- 

.. . 

-- . . .. 

30.0 to 31.0' - Moderately da& gray (N4) grad, fme gravel, 
moQratelyweusorted,drolmded,srturatedAlluvium. 

35.0 to 51.0' - Moderate yeuaslr b m  (lm 5/41 sandy P V &  

fm to coarse sa&, fm gnvel little to no fm limestoat dssts, 
chis till like knse at 35.0'. Alluvium. 
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3 of G o w K I w m  - - GEOLOGIC LOG MOUND - OU9 
Bomhole/Well Id Po37 

L 

._ . .. 

... - ..-*_.. 
.-.>. . .  

. -- 
.. . .. - 

,. .: . .. .... . 
. .. . ~ - .~ - . . - ._ .. 
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brrbole/WeU Id m7 

85- 

90- 

95- 

- 

well Materiale 

-. . ._ 

.. .. 

' I  

. .  s 
,-=. 

a 

e 
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GEOLOGIC LOG MOUND - OU9 
PAGE: Project Wmser 

OoRwWnaaw 1 of 5 - 

Sam 
P& - 

T 

0- 

! 5- 

10- 

15- 

rilling Company I NORTH STAR DRILLING 
nlllng Method ROTOSONIC DRILL 
riiliq Fldd WATER 
ate Started 3/2/93 
ate Completed 3/19/93 

. .  
._ 

GARY SrOOPES 
PAULDARR 

&BY 

Po38 Borehole/well Id 
STATE P L A N E C ~ R D ~ ~  

North (ft) 597900.80 
Eost (ft) 149347539 

Ground Surface Elev. (ft) 687.88 
687.87 
103.0 Total Depth (ft) 

Top of Casing Elev. (ft) 

ai 
x 

-DEPTH H Q ~ R  DATE 
5.60 03mm 
4-98 '4:43 - 
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GEOLOGIC LOG I MOUND-OU9 GORWY HORN - 2 of 5 

brehole/Well Id Po38 
I I urn 

a 

5s 

. .  

a 

.. . 

a 
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GEOLOGIC LOG I MOUND-OU9 CowKyllORw - 3 of 5 
breholelwell Id Po38 

wen Mataiale 

.. . 

.. 
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GEOLOGIC LOG MOUND - OU9 GORWWHORW - 4 of 5 
Borehole/Wd Id Po38 

Sam 
Depth - 

T 

n- 

80- 

85- 

- 

90- 

seal: 1/4' * 

a 
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bmhole/WeU Id Po38 
I us<s 

! - 
ID 

wen Ma- 



GEOLOGIC LOG 

10- 

Project Men6ger PAGE: MOUND - OU9 eoRbolHoRy - 1 of 1 

120 to 23.0' -pale yellarrrish b m  (1OYR6/2) traa 
f i  coarse sand, cobbles to4 inches, me. 

DriUing Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRIU 
Drilling Fluid WATER 
Date started 3/9/93 
Date Completed 3/9/93 
Losgeaw GARY!?TOOPES 
c-BY PAULDARR 

Borcbole/wJI Id Po39 
SIA'IE PLANE COORDINA'IES 

North (R) 59509239 
East (fo 1493740.18 

CronwlS~~fhElev.(ft) 689.35 
689.22 Top of Casing Elcv. (a) 

Total Depth (ft) 20.0 



_ .  . '! 

m .  
PAGE: Project lbwOar 

1 of 2 
7 

GEOLOGIC LOG MOUND - OU9 GORWYHORY 

Dnllrng . .  Company NORTH STAR DRILLING Borehole/wen Id -Po40 

Drilling Fluid WATER North (ft) 59!Xma 
Drilling Method RCYl'OSONIC DRILL SI'ATE PLANE COORDINATES 

Date started . 3/9/93- - -. East (ft) 1493748.05 
Date Completed 3/9/93 G d  SIvkce Ele!v. (ft) 689.41 

LoggeaBy 
checked By PAULDARR Total Depta (ft) 
Comments: 

- - _  

GARY SI'OOPES Top of Casing Fkv. (ft) 689.01 

420 
By G. Miami Rivw, east of bikepath - 1/2 mile north of railroad crtxshg bridge. 
Lithologic descxiptions taken from PO42 borehole log. ._ 

Sam - 
T 

0- 

3 5- 

z 

10- 

15- 

- 

20-- 

- -  I 

wdl Ma- 

. .. 

.. .. 

I I us(s 

... . 

8.0 to9.0' - D u l r m  (1OYR6/6) gad, tna 
eilt lad day (-lo%), amKe sand, fure to d u m  gad, nnmded to 
epbrounded,saturated. 

silt lad day (-lo%), amKe sand, fure to d u m  
endin& roMded tosubnwndsd, saturated. 

9.0 to l2.0'- Pak- b- (1OYR6/2) eaadygrapd, w 
amduate 



~ -- - -  -- . 
Project manager PAGE : 

GEOLOGIC LOG I MOUND-OU9 COwKIl HORN - 2 of 

Borrhole/Wdl Id Po40 
. A .  - --. .. -. 

wen Ma- - . . . . - -. 

37.Oto38.0'-Girvenysand 
38.0 to43.0' - Mokrate yetkwish b m  (1oyR5/4) 
8ome silt and clay, coarse sand, fun to medium gravel, poor Sortiag 
wet. 

saad, 

~~ 

T d  Depth = 42.0'. 



5 

.. 
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Bodole/Wdl Id Po41 

I . I  
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Boreholelwell Id Po41 

50 

5s 

6E 

6! 

7 

L c 

Totd Depth = 52.0'. 



e 
. .- 

e 

ProJcet GEOLOGIC LOG MOUND - OU9 GuRoal H m Y  
PAGE: 

- 1 of 5 



~roject  Manmwr PAGE: 

GEOLOGIC LOG I MOUND-OU9 GORWY HORN - 2 of 3 
Borrhok/well Id Po42 

. -  

I_ . 

37.0 to 38.V - Graveuy saad 
38.0 to 43.0’ - Modaate yellawish b- (IOYR S/4) p = ~  d 

wet. 
8omc dt M d  day, colllst sand, r i  to medium grave4 pootsortink 



. .. -- 

Project Narmger PAGE: 

GEOLOGIC LOG MOUND - OU9 GollDolHoRy - 5 of 5 
BoreholeDUelI Id Po42 

Total Depth - 685’. 



APPENDIX C 

GEOLOGIC LOGS OF SOIL BORINGS 
I I 



Sam - 
T - 

0 

0 

a 

C 

~ 

Well Materials rithdogic Description 

~ 

D.0 to 0.8’ - Pale bmwn (1OYR 9/4) clayey sand and e L  Fill. 

D.8 to 1.4’ - Black asphalt mixed with sand and VL Fill. 
1.4 to 25’ - Yellowish brown (IOYR 3/4) clayey sand and p w L  
Fi 
25 to 5.0’ - Olive bmwn (25Y 4/4) h y e y  sand and gra-1, 
abundant glass and metal debris. 

5.0 10 6.1’ - Olive brown c l e w  sand and gravel, e~ntainS gless, 
concrete at 5.8 to 6.1’. Fi 

6.1 to 75’ - B- (10YR 4/3) silty sand, 60% sand, 20% Silt, 10% 
gravel, 10% clay. Outwash. 

75 to 95’ - Brown sand, pined,  80% sand, 10% silt and 
clay, 10% gravel with average diameter of 05”. Outwash. 
95 to 10.0’ - Pale yellow (25Y 7/4) sand, predominantb’ h e  

h grained, 90% sand, > 5% gravel, < 5% silt. Outwash. 

10.0 to 135’ - Pale brown (1WR 6/3) sand and gravel, 10% silt, 
40% sand, 50% gravel up to 3.4 in diameter. Outwash. 

135 to 14.2’ - Pale brown silty, gravelly sand, 20% silt, 50% sand, 
i30?6 gravel, wet. outwash. 

143 to 15.0’ - right yell&& b m  (IOYR 6/4) sandy silt, 
competent, weak plasticity, 60% silt and clay, 30?6 sand, 10% gravel 
Ti 
15.0 to 21.8’ - Dark yellowish brown (IOYR 4/4) sand, competent, < 
10% silt, 5056 very fme grained sand, 25% sand, 5% - 15% gravel up 
to 35’ in diameter (average diameter = 05’). TI. 



Project Manager PAGE : 
2 of Yillimn Li t t le  - GEOLOGIC LOG I MOUND PLANT 

e Sam 
q& 

20- 

- 
T 

0 
- 0  

25- 

- 0  
- 

30- 

- 

%- 0 

0 

40- 

45 - 
- -47+7E7%-] 

x 

ID - 

0023 
1023 

0028 

0035 

0038 

Well Materials 

. 

JSCS 
Rock 
ar 

w 
n 

.!a 

- 
GM- 
GP 

h: 

PGP 

- 
GP 

- 
GW 

PGP 

Borehole/Well Id BOO1 

218 to 222' - Gray (1OYR 5/1) silty sand, zones of limonite 
alteratioll.Till 

222 to 23.6' - B m  (IOYR S/3) sand, 20% silt and day, 50% f i e  
grained sand, 24% sad, 1096 gravel, fossilirefoue limestone 
fragments from 233 to 23.6'. m. 

25.0 to 26.9' - Olive yellaw Crsy 6/6) silty, sandy gravel, sand is 
fme grpined, 5056 to 70% gravel. Outwash. 

126.9 to 273' - Olive b m  (25Y S/4) silty clay with fme par(ingg 

273 to30.0' - Olive- Crsy 6/6) sand md granl lO%dt, 
5096 sand, 40% gravel, wet at 28.1'. Outwash. 

30.0 to 31.2' - sandy gravel, sand is V ~ I Y  

70% gravel up to 35' in diameter (average diameter = 053. 
O U M .  
31.2 to 325'- Gravel, 10% ccww wed sand, 90% gram1 up to 
2.W in diameter (average diameter 5 053. O u M .  
325 to 333'- Sandy grad, 3 0 9 6 ~ y ~ o a n r e  pi114 Sand, 70% fm 
gravel up to 1.0- in diameter (average diameter - 0.23, grading 
upward outwash. 
33.3 to 35.9' - Light yellawish bmwn (10YR 6/4) sand and gavel, 
sand is oxme grained, 80% gravel up to 3.0' in diameter (average 
diameter = 1.0"). Outwash. 

grai~~d, 30% d, 

35.9 to 36.6' - Light p l l d  b m  (1OYR 6/4) sand and vl, 
up to 15' in diameter (average 

-36.6 to 37.6' - Sandy gravel, 30% VCY wed m d ,  70% 
g r a d  up to 1.0, in diameter (average diameter = 0.23, grading 
upward. outwash. 
37.6 to 38.4' - Sand Md gr~ml, sand iS ~ e r y  ~llv6e grained, silty 

, matrix, g r a d  up to 3.0- in diameter (average diameter = 1.43. 
Outwash. 
38.4 to 40.0' - Gray (SY 5/1) siltstone, duueous, contains 
Limestone int- Bedroek. 

Total depth = 40.0'. 



Project Manager 

W i l l i a m  L i t t l e  GEOLOGIC LOG MOUND PLANT 
PAGE : 

- 1 of 2 

. _  -- --- _ _  
Date started 11/3/92 I East (ft) 1495024.00 

~~ 

Drilling Company NORTH STAR DRILLING 
DrillingMethod ROTO SONIC 
Drilline Fluid NONE 

BoreholeNeU Id Boo2 
STATE PLANE COORDINATES 

North (€0 59652200 

before water was wnetrated Above mrd and elev. estimated. 

Date Completed 11/3/92 
Logseaw TIMFRTNAK 
Checked By ERIC LARSEN 

~ 

~~ 

Sample 

T A I D  

0 GC ooo5 

0 GC 0010 

0 GC 0015 

0 GC 0018 
0 GC 1018 

Ground Surface El-. (ft) 703.00 
Top of Casing Elev. (ft) 
Total Depth (ft) 25.0 

NA 
- - - 

Well Materials Lithologic Description 

0.0 to 13’ - Bmwn silt, 10% gravel up to 0.25’ in diameter. Fd. 

1 3  to 1.7’ - Gray fassiliferous limesme boulder. Fill. 

in diameter. F i  
1.7 to 3.9’ - gray  ley and silt, pockets of gravel up to 20‘ 

3.9 to 5.0’ - Dark bmwn (SYR 3/3) clayey sand, very fme pined, 
10-mclay,8096sand FilL 
5.0 to 8.1’ - Dark b- clayey silt, approximately 10% 
rounded, minor limestone fragments 4 mm in diameter. Fa 

8.1 to 9.1’ - B m  (10YR 3/4) silty, clayey gravel, approximately 
40 to 60% wame gravel up to 1.V in diameter, subangular to 
rounded. Fill. 
9.1 to 10.0’ - B- gravelly clay, gravel iS Vey 

10.0 to 10.8’ - Dark bmwnish gray (WR 3/1) ~le)rey, graVeUy Silt, 
grained. Fill. 

20% gravel up to 20 mm in diameter. Fill. 

10.8 to 11.9’ - BKWU to dark bmwn (10YR4/4) sand and gravel, 
d is v e y  coame grained, -vel up to 3.4 in diameter (averape 

diameter = 4.0 mm), approximately 10% silt and clay. Outwash. 
11.9 to 143’ - Reddish bmwn (5YR5/3) gravelly sand, medium to 
wycoarae grained, p o o r t y s o ~ ,  2056 gravel up to3.0.h 
diameter, wet at 14.0’. Outwash. 

143 to 155’ - Yellowish bmwn (10YR 5/4) clayey, silty sand, fure to 
vey coarse graiwd, poorfy sorted, competent, 0% sand, 30% 
&/day, 1096 grawl up to 1.0, in diameter. Ti 
155 to 18.0’ - Grayish bmwn (10YR 5/2) sandy, clayey silt, 7056 silt 
and day, 30% sand, 10% gravels up to 1.0’ in diameter. l i l L  

18.0 to 20.0’ - Pak b- (1OYR 6/3) silty, graVdly sand, < 10% 
clay, 20% gravel up to 20‘ in diameter, zmes o f  very fme sand, thin 
m e  o f  limonite at contact with till (18.0‘). Outwash. 



Project manager PAGE : 
GEOLOGIC LOG MOUND PLANT Uillim l i t t l e  z of 

Well Materials 

~ 

Borebole/WeU Id Boo2 

litbologie Descriptio0 

20.0 to 23.2' - Yell& b m  (IWR 5/6) silty sand and grad, 
55% vuy fm grained sand and silt, < 5% clay, 40% gravel. 
outwash. 



GEOLOGIC LOG 
Project Manager PAGE : 

1 of Ui l l imn L i t t l e  - MOUND PLANT 
~~ 

Drilling Company NORTH STAR DRILLING 

Drilling Fluid NONE 
Drilling Method ROTO SONIC 

Date started 11/3/92 

T 

0- 

5- 

10- 

ls- 

20-- - 

Borehole/Well Id Boo3 
STATE PLANE COORDINATES 

North (ft) 5%524.00 

East (ft) 149507200 

. ft. Abovecoordinatesar 

Date Completed 11/3/92 

checked By ERIC W E N  
Loggedw - TIMFRINAK 

Well Materials 

Ground S d c e  Elev. (ft) 710.00 
NA 

Total Depth (ft) 415 
Top of Casing Elev. (ft) 

Well con 

ion are estimated 

l i t b c d o g i c ~ h  

0.0 - 25.0’ - No core sample collected. 



Project manager PAGE : 
GEOLOGIC LOG MOUND PLANT uillian l i t t l e  - 2 of 2 

Sam 
Ph - 

T 
20- 

- 

25- 

- 0 
0 

Well Materials 

Borehole/Well Id Boo3 

Lithdogic Description 

25.0 to Z75’ - Y d k h b  b m  (5yR S/4) Bravelly Sand, wdium 
m 30% gravel, wet/satureted. outwash. 

275 - 293’ - Yellowish b m  gravelly sand, 6056 sand. 30% gravel, 
10% silt and day, wet. Outwash. 

293 to 29.7’ - Olive (SY 5/3) clayey dt, laminated. 

29.7 to 35.0’ - Yellawish b m  gra~el, 80% gravel Up to 35” h 
diameter (average diameter 0.753,17% sand, 3% silt/chy, 
we4/satwated. outwash. 

3.0 to 37.1’ - Y e U d  b m  sand and gravel With clay md silt, 
sand is wry h e  to coarse graiwd,5osb p v e L  Outwash. 

37.1 to 415’ - Light p y  (25Y 7/1) siltstow, calcareous, m b l y ,  
weak parting, irregular, dark gray shaley laminations, fragments of 
calcamous palm q u i n a  (biomicrite). Bedrock 

Total Depth = 415’. 

Borehole caved at 22.0‘ pmentingwater level measurement, 
estimated water table at 26.0’. 

I) 

I) 



GEOLOGIC LOG 

e 

Project Mansger PAGE : 

GORDON HaRN - 1 of 1 MOUND - OU9 

ID 

Drilling Company NORTH STAR DRILLING 
D n h g  Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 3/9/93 
Date Completed 3/9/93 
-9. D.WILLIAMS/J.HAGGE'IT 

. .  

~ 

Checked By PAULDARR 

0017 

m 

Borehole/Well Id 0348 
STATE PLANE COORDINATES 

North (ft) 599090.15 
East (ft) 1 4 9 m . w  

Ground Surface Edev. (ft) 87639 
Top of Casing Elm. (ft) 876.69 
Total Depth (ft) 248.7 

well Materials 

hing information - 
0. diameter steel 
mm surface to 10'. 

I. diameter steel 
'rom surface to 155'. 

Lithologk Description 

0.0 to 3.0' - Dark bmwn, silt and clay, organic-rich, little f ie  to 
medium sand, moist. Tapsoil. 

1.0 to 2.0' - Brawn silty clay, some fie to amme sand, some f i i  to 
.coarse gravel. moderate ~lastieity. damo. 

20 to 3.0' - Gray limestone, highly weathered, fractured, dry. 
Bedrock. 
3.0 to 5.0' - Intermixed layers of limestone and siltstone, some sand, 
dry. Bedmck. 
4.0 to 5.0' - Intermixed layers of limestone and siltstone, some sand, 
dy, turning gray, then back into bmwn in bottom few inches. 
Bedmck. 
5.0 to 14.T - 8 3/s' hole reamed to 14.T. 

Nde: 
Bedrock lithology fmm 14.0 to 249.0' is comprised of shale 
intermixed with thin layers of limestone. 

Note: 
-hole information - lo' diameter from surface to 1(y; 

3 7/8" diameter from 10 to 248.7'. 

Total Depth 2487'. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 COROOU HORN 

Sam 

PAGE : 

- 1 of 2 

Well Materials 

Drilling Company NORTH STAR DRILLING 

Drilling Fluid WATER 
Dnllrng Method ROTOSONIC DRILL 

Date Started 3/18/93 
Date Completed 3/21/93 
Logseam D.WILLIAMS/R.MARROW 
checked By PAULDARR 

. .  

M g  information - 
0' diameter steel 
rom surface to 38'. 

Bol.ehole/WeU Id 0349 
STATE PLANE COORDINATES 

North (ft) 59806350 
East (ft) 1496060.62 

Ground Surface Elm. (ft) 825.03 
Top of Casing Elm. (ft) 824.97 
Total Depth (ft) 2013 

- 

Lithologic DeMiption 

0.0 to 5.0' - light bmwn sand and gravel, large pieces of mk, m e  
with clay, dry. Fd 

5.0 to 10.0' - Light bmwn sand and gravel, large pi- of rock, some 
with clay, dry. Fa. 

10.0 to 15.0' - fight bmwn sand and gravel, large pieces of rock, 
some with clay, dry. Fill. 

15.0 to 20.0' - Light bmwn sand and gravel, large pieces of rock, 
m e  with clay, dry. Fd. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

- 
T 

B 
- 

PAGE : 

- 2 of 

Sam Well Materials L 

003 

- 

asing information - 
Y &meter steel 
om Buriace to 38'. 
.. 

4' diameter steel 
rrom surface to 40'. 

F 

D.0 to 235' - Gray, day/shale with m e  lage pieces of gravel, 
Lard, 
iry. Bedrock. 
End of boring at 235'. 
Cable tool advanced casing through fd to 38.0'. 

Note: 
Bedrock litholw from 23.0 to 201.0' is comprised of shale 

_ _  __. . __ 

intermired with thin layersoflimestow. 

Note: 
Borehole information - 10" diameter from surface to 38'; 
3 7/8* diameter from 38' to bottom of hole at 2013'. 

Total Depth = 2013'. 



Project Manager PAGE : 

GEOLOGICLOG I MOUND-OU9 I GOROOM HORN I -  1 of 1 
Drilling Company NORTH STAR DRILLING 
D m  Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 1/6/93 

Bomhole/WeU Id 0350 
STATE PLANE COORDINATES 

North (ft) 596438.04 
East (ft) 1497050.03 

Date Completed 3/7/93 

Checked Bv PAULDARR 
LosgeaBY E.LARSEN/J.HAGGETI' 

~ 

Comments: Near south edge of SMPP Hill, loo" WSW of security bunker facility; loo' SE. of 
Weston Qum staging area. Borehole left open for the installation of a monitor well 

Ground Surfice Elm. (ft) 887.40 
Top of Casing Elm. (ft) a8850 
Total D e ~ t h  (ft) 250.5 

~ 

at a la1 
~~ ~ 

Well Materials 
Sam 

kpth - 
T 

0- 

5- 

10- 

15 - 
- 

- 

l5-- 

ZEB z 

= a s i n g i d o ~ t i o n -  
lQ diameter steel 
iom surface to 8'. 

I' diameter steel 
'mm surface to 12'. 

te. 

- 

FL 

Ls 

Lithologic Description 

0.0 to 0 9  - Silty sand with some gavel, mots. Topsoil. 

0.9 to 15' - Silt, sand and grevel, Chunks Of limeat~ae. FilL 
Note: The 0.0 to 15' interval was excavated Using a shovel - u e d  
as a pilot hole for initial surface casing installation. 
15 to 33' - Silt, sand and grawl, chunks of limestone. FilL 

33 to 6.0' - Lithology uncertain, some layering apparent, possibly 
weathered siltstone or limestone (no split spoon samples collected 
during surface casing iastallacion). Weathered bedrock. 

6.0 to 8.0' - Dark gray limestone, hard, trace fossils, actual 
formation probably consists of shale with numerous limestone 
interbeds. 

8.0 lo 115' - Hole reamed to 135' to accommodate core barrel 
guides, no sample to hi 

Note: 
Bedrock lithology from 8.0 to W.0' is comprised of shale intermired 
with thin l a m  of limestone. 

Note: 
Borehole information - IQ diameter from surface to 8'; 

3 718' diameter from a to WS. 

Total Depth = 2505' 
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PAGE : 

of 

e t d  2/6/93 I Grow 

~ 

later date. 

mgged By- - D.WILLIAM/R.MORR-OW 

- 
ID 

Top of Casing Elm. (ft) 738.45 ~~~ 

Well Materials 

king information - 
3. diameter steel 
om surface to 20'. 

~ 

Lithologic Description 

0.0 to 5.0' - Dark bmwn clay, Organic rich, moist at top, damp 
tcrwards bottom, little fm sand, little fme to medium gravel, f i .  
TOPSOL 

Note 
Borehole information - 10. diameter from surface to UY, 

3 7/8* diameter from 20 to 102'. 

5.0 to 10.0' - B m  silty sandy clay, little fme to medium gravel, 
rum, lawplasticity, damp. 

. . . . .  

10.0 to 18.0' - Gray clayey silt with sand, fine to coarse sand, f ie  to 
coarse gravel, unsorted, hard, dense, dry. Ti, 

180 to 20.0' - Gray limestone highly weathered, interbedded with 
siltstow,dy. 
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brehole/WeU Id 0352 

Well Materials 

' diameter steel 
om surface to 21.8'. 

IithdogicDescription 

Note: 
Bedrock lithology from 22.0 to 102.2' is comprised of shale 

. . . . . intefirixedwith thin layers of limestone, 

Total Depth = 102.2'. 



Project Manager GEOLOGIC LOG MOUND - OU9 GORDON HORN 

0- 

5- 

10- 

15 

PACE : 

1 of 2 - 

u) 

I 

Iithologic Description 

0.0 to 5.0' - Dark b m  d e p y  silt, becomes darker tawards bottom, 
little f ie  sand, trace organig, damp. TopsoiL 

Well hiaterials 

lsing information - 
' diameter steel 
)m surface to 26'. 

I u= 

8.0 to 85' - Sand and gravel and broken rock, loose, dry. 

85 to 95' - Greenish gray clay, trace mottling, trace silt, dense, 
h a d ,  traces of limestone bedrock, dry. 
95 to 10.0' - Greenish gray clay intermixed with lenses of silt and 
f i e  sand, trace mottling, dense, hard, silt and sand are white, dry. 
10.0 to 14.0' - Greenish gray clay, trace mottling, dense, hard, dry. 

14.0 to 15.0' - Gray clay hard pieces of limestone softer than above, 
some moist to wet lenses 

15.0 to 16.0' - Gray siltstone/claystone, hard, dry. 

16.0 to 17.0' - Gray limestone and siltstone/daystone, intermired 
lam dry. 

I 
Pea 52.20 15:00 02/21/93 
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Sam Well Materiale 

' diameter steel 
Om surface to 2T. 

I I m  

Lithologic Description 

m.0 to 25.0' - Dark gray shale intermixed with lenses of silt and fme 
raacswdy: 

25.0 to 26.0' - NO -. 
Note: 
Bedrock lithology from 25.0 to 2U2.0' is comprised of shale 

Note: 
Borehole information - 10. diameter from surface to 26'; 

intermidwith(hinlaywS0flimestone. 

3 7/r diameter from 26 to 201.7'. 

Total Depth = 201.T. 
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e - 
ED 

Drilling Company NORTH STAR DRILLING 

Drilling Fluid WATER 
Drilling Method ROTCEONIC DRILL 

Date started 2/9/93 
Date Completed 2/9/93 
Logseaw 
checked By PAULDARR 

DALEFLORES 

ooo5 

0010 

1010 

0015 

OOU) 

BoFehole/WeU Id 0384 
STATE PLANE COORDINATES 

(ft) 598393.03 
East (fa 149691724) 

Ground Surface Elev. (ft) 803.02 
Top of Casing Elm. (ft) 
Total Depth (fi) 

N/A 
320 

3addik Cement 
mtonite grout 

)ep&. 

0- 

5- 

10- 

15- 

20 

Sam 

T A  

B GC 

B GC 

B G C  

B GC 

B GC 

Iithdogic Description 

0.0 to 05' - &halt 
05 to 0.9' - Moderete dive b- (5Y 4/4) aSpbalt and -vel 
mixed with furesand artd siltydey. 

gravels, roots upper 2', thin bands of black -C m t d ,  
scattered debris includes asphalt, concrete, and limestone clasts, 
moistFill. 

0.9 to 4.0' - Gmykb dive (5GY 3/2) sandy silt With -20% 

4.0 to 5.0' - Limessoae dasts to 5'. 

5.0 to 6.0' - CNShed asphalt. 

6.0 to 105' - Color mica fraa moderate yell& bmwn (10YR) to 
medium gray(N5) sandydt with -20% grevels, roots upper2', thin 
bands of black orgaaic material, scattered debris include6 asphalt, 
concrete, and limestone clasts, moist. Fill. 

105 to iim - olive gnea QGY 3/21 p~lly silty clay, u)~b 

11.0 to 16.0' - CReniSh black (5G 2/1) sandy silt, little to no 
gravels, organic rich, moist. 

16.0 to 20.0' - Grayish oliw (1OY 4/2) sandy &)ley silt, Wilh thin 
beds of fossiliferous limestone and calcaftous shale, low to moderate 
plastiaty. Weathered bedrodL 
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Bomhole/WeU Id 0384 

Bacm cement - 
bentonite grout 

. . - . . .. . . . 

Lpe 

UL 

- 
Is 31.0 to 32.0' - Medium grey OJS) silty shale with thin fossitiferoue 

limsstoae beds up to l'thick, dry to 315, moht b e h 3 1 5 ,  possible 
f&ulezme.Bedrak. 

Total Depth = 32.0'. 



sample 

0340/0341 €or additiom v 

aelbill: cement - 
ntonite grout 

in of lithology. 

Iithologic Description 

15.0 to 34.0' - Grads in dense matrix of f i e  sand and silt, dry. 
m 



Project llsMgcr PAGE: 

2 of GEOLOGIC LOG MOUND - OU9 eoRwy - 
Borrhole/Well Id 0391 

USCT 
W e l l M a W  I i t h d o g i c ~ t i o n  E Iih & 

I I 1-1 

1 n 

.. . . _. ... 

a 34.0 to 35.0' - W e a t h d  Bedrock 

Total Depth = 35.0'. 
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Sam 

PAGE : 
1 of - 

used fr 

Well Materiale 

rilling Company NORTH STAR D W G  
nlhg . .  Method ROTCXONIC DRIU 

late started 4/18/93 
ate Completed 4/18/93 

k k e d B Y  PAULDARR 

lilling Fluid WATER 

oggeagr ~ DALEFLOW 

Bacm: collepeed 
borehole m a t d  

03% Boroholelwell Id 
STATE PLANE COORDINATES 

Nortb (ft) 5%65925 
East (ft) 1493357.80 

Ground Snrlace Elm. (ft) 68957 
Top of Casing Elm. (ft) 
Total Depth (8- 

N/A 
1620 

m W A. to ground surf: 

G 
! as backfill. 

Iithologic Description 

13.0 to 25.0' - Pale y e U h h  brawn (1OyR 612) sandy grevel, trace 
of fines, 8096 -vel pebble to 2- with trace of cobbles, math coarse 
Band and fm gravel, water table at 13.0'. River Alluvium. 



GEOLOGIC LOG I MOUND 

i L 45.0 to 84.W - cdorehanges fmm modcrate yellcmrbm to light 
olive jpay (SY 6/1) coarse sand and pebble jpad, little to no fmw 
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Borehole/WeU Id 03% 
GEOLOGIC LOG MOUND - OU9 GORDON HORN - 3 of 7 

Sam 
Pth - 

T 

50- 

Well Materials Lithologic Description 
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Pth - 
T - 

n- 

80- 

85- 

90- 

i 

.. . . . .  

&hole/WeU Id 03% 

lithologic Description 

84.0 to 84.65' - Olive gray (5Y 3/2) dense silt with trace of fme 
gravel, ~wplastic, slightly moist. Till. 
84.65 to 855'- Olive gray (5Y 3/2) T i  sand with trace ddt, dl 
eorted, 00 gram4aret. 
855 to 875'-0live gray(% 312) dense silt with trace of T i  

kase seperatessandytill from more dense till from 865 to 875'' 
gravel, non-plestic, 8. till le- very Bandy at 86.0'. vey thin g r a ~ l  

pghtly moist. 

875 to 95.W - Olive gray (5Y 4/1) fme to medium well sorted sand 
with trace of gravel, sand becomes cuarser with 40% pebble gravel at 
95.0'. saturated. 



Project Manager 

GEOLOGIC LOG MOUND - OU9 GURDUI HaRN 
I 

PAGE : 

- 5 of I 

115 ! 
F 

. .  . .  ~ . .. . .- 

105.0 to 133.0' - right olive gray (SY 6/1) colv~e sand and fie 
gravel, trace of silt# poorty sorted/graded, saturated. 
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GEOLOGIC LOG MOUND - OU9 WRDON HORN - 6 of 7 
Borehole/Well Id 03% 

I 

Sam Well Materials Rock 

133.0 to 134.0' - DarL greenish gray (SGY 4/1) clay lenses stiff, 
moist. 

134.0 to 139.0' - Olive p y  (5Y 4/1) COME sandy p ~ l  Poarty 
trace of fines. saturated. 

. . . . . . . 

a 
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brehole/WelI Id 03% 
I 

Sam - 
ID 

Well Materials 1 

Total Depth = 162.0'. 



APPENDIX D 

COORDINATES FOR MONITORING WELLS 

AND PIEZOMETERS 

Table D. 1 Horizontal Coordinates: North American Datum of 1983 (NAD831, 
Ohio Coordinate System, South Zone 

Elevations: North American Vertical Datum of 1988 (NAVD88) 

Table D.2 Horizontal Coordinates: North American Datum of 1927 (NAD27), 
Ohio Coordinate System, South Zone 

Elevations: National Geodetic Vertical Datum of 1929 (NGVD29) 





DESCRIPTION 
POINT NO. 

PO02 
PO2 BM 
Po03 
P003BM - 

PO04 
PO04 BM 
PO04 GRD 
Po05 
PO05 BM 
PO06 
PO06 BM 
PO06 GRD 
Po07 
PO07 BM 
Po07 GRD 
PO08 
PO08 BM 
PO08 GRD 
Po09 
PO09 BM 
PO09 GRD 
PO13 
PO13 BM 
PO13 GRD 
PO14 
PO14 BM 
PO14 GRD 
PO15 
PO15 BM 
PO15 GRD 
PO16 
PO16 GRD 
PO1 7 
PO17 GRD 
PO18 
PO18 GRD 
PO19 
PO19 GRD 
PO20 
PO20 GRD 
PO21 
PO21 BM 
PO21 GRAVELDR 
PO22 
PO22 PVM'T 
PO23 
PO23 PVM'T 

PO24 
PO24 BM 

NORTH I NG (Y) EAST1 NG (lo 

597271.324 

5971 51.303 

597131 .OM- 

5971 38.71 9 

597002.909 

597516.720 

5971 27.075 

596973.701 

59681 4.078 

597631.152 

596795.555 

597479.935 

596920.460 

596937.325 

598373.643 

597595.227 

598137.001 

597979.747 

597972.754 

597605.25 1 

1464034.310 

1463966.099 

1464271.692 

1464069.61 0 

1464057.354 

1463929.303 

1463707.229 

146371 6.444 

1463732.456 

1464101.167 

146421 2.989 

1462307.237 

1462323.488 

1463264.548 

1461960.918 

1461895.449 

1464943.226 

1464258.578 

1464261.366 

1464!j85.749 

ELEVATION FIELD SURVEY 

71 7.70 
71 6.36 
707.51 
705.78 
754.54 
753.05 
752.53 
738.67 
737.10 
706.01 
704.53 
704.10 
705.74 
704.09 
703.58 
700.52 
699.20 
698.68 
699.95 
698.43 
697.81 
699.87 
698.33 
697.72 
71 7.33 
71 5.40 
71 4.72 
735.75 
733.75 
733.22 
687.26 
687.32 
688.71 
688.72 
690.51 
690.81 
688.54 
688.70 
689.09 
689.49 
745.74 
744.21 
743.66 
728.92 
728.89 
728.64 
728.62 

742.41 
740.52 

426 
427 
369 
370 
406 
407 
409 
376 
377 
387 
388 
389 
441 
442 
443 
134 
135 
1 36 
131 
132 
133 
123 
124 
125 
454 
455 
456 
41 7 
41 8 
41 9 
201 
202 
113 
114 
156 
157 
193 
194 
195 
196 
496 
497 
498 
521 
522 
523 
524 

477 
478 



DESCRIPTION 
POINT NO. 

PO24 GRD 
PO25 
PO25 GRD 
PO26 
PO26 GRD 
PO27 
PO27 BM 
PO27 GRD 

PO28 BM 
PO28 GRD 
PO29 
PO29 BM 
PO30 
PO30 BM 
PO30 GRD 
PO31 
PO31 BM 
PO31 GRD 
Po32 
PO32 BM 
PO32 GRD 
PO33 
PO33 BM 
PO33 GRD 
PO34 
PO34 GRD 
PO35 
PO35 GRD 
PO36 
PO36 GRD 
PO37 
PO37 GRD 
PO38 . 
PO38 GRD 
PO39 
PO39 GRD 
PO40 
PO40 GRD 
Po41 
Po41 GRD 
Po42 
Po42 GRD 

-PO28 

WELL 0005 

NORTHINGO EASTINGO ELEVATION FIELD SURVEY 

596681.960 1463920.959 

597626.1 95 1 463662.032 

596692.763 1464019.777 

596518.824 - 1463911.248 - 

596358.71 3 1463761.936 

596353.463 1463762.757 

596466.823 1464060.262 

596126.397 1463984.960 

596207.054 1464233.749 

5961 13.464 

598339.164 

598356.270 

598348.453 

598344.255 

595536.357 

595533.205 

595529.022 

595524.825 

1463603.012 

1462423.494 

1462422.697 

1462426.191 

146241 8.583 

1462681.662 

1462689.528 

1462671.666 

1462685.241 

739.83 
702.00 
702.00 
703.86 
704.10 
703.95 
702.32 
701.62 
710.21 . 
708.82 
707.95 
701.98 
700.44 
702.16 
700.46 
699.88 
701.58 
699.51 
699.20 
707.78 
706.35 
705.83 
702.43 
700.68 
699.96 
689.23 
689.45 
686.28 
686.39 
686.58 
686.37 
686.51 
686.66 
686.10 
686.1 1 
687.45 
687.58 
687.24 
687.64 
687.31 
687.53 
687.36 
687.38 

479 
578 
579 
159 
160 
575 
576 
577 
580 - 

581 
582 
121 
122 
118 
119 
120 
584 
585 
586 
597 
598 
599 
587 
588 
589 
143 
144 
31 2 
313 
316 
31 7 
314 
315 
31 0 
31 1 
109 
110 
111 
112 
107 
1 08 
105 
106 

597554.238 14631 47.522 692.36 1 70 



DESCRl PTlON 
POINT NO. 

WELL 0005 GRD 
WELL 0007 
WELL 0007 GRD 
WELL0020 -~ 
WELL 0020 GRD 
WELL 0028 
WELL 0028 GRD 
WELL 0033 
WELL 0033 GRD 
WELL 0042 
WELL 0042 GRD 
WELL 0046 
WELL 0046 GRD 
WELL 0063 
WELL 0063 GRD 
WELL 0106 
WELL 0106 GRD 
WELL 0108 
WELL 0108 GRD 
WELL 0111 
WELL 01 11 BM 
WELL 011 1 GRD 
WELL 0112 
WELL 0112 BM 
WELL 01 12 GRD 
WELL 01 13 
WELL 0113 BM 
WELL 01 13 PVMT 
WELL 01 14 
WELL 01 14 BM 
WELL 01 14 GRD 
WELL 01 15 
WELL 0115 BM 
WELL 0115 GRD 
WELL 0115 RIM 
WELL 01 16 
WELL 01 16 BM 
WELL 01 16 GRD 
WELL 01 17 
WELL 0117 BM 
WELL 01 17 GRD 
WELL 0118 
WELL 01 18 GRD 
WELL 0119 
WELL 0119 BM 
WELL 0119 GRD 
WELL 0120 
WELL 0120 BM 
WELL 0120 GRD 

NORTHING(Y) EASTING(X) 

597523.466 

598272.799 

598551.828 

59841 0.426 

598277.470 

59751 8.007 

597017.129 

597550.314 

597457.83 1 

59841 3.61 6 

1462548.380 

14641 49.761 

1464206.549 

1465444.967 

1465292.853 

1463946.363 

1463997.451 

1462846.523 

14621 95.127 

1465675.1 00 

59841 7.223 1465457.370 

599525.968 1464859.01 1 
- -  . - .. 

599058.647 1464535.649 

599045.335 1464546.501 

599050.370 1464542.033 

59851 6.927 1464707.320 

600530.764 1464678.598 

597987.055 1464790.533 

598568.376 1464689.045 

ELEVATION FIELD SURVEY 

690.74 171 
694.46 197 
692.18 198 
749.18 -5% 
746.69 530 
786.84 531 
784.37 532 
776.74 504 
773.51 505 
762.28 499 
761.20 500 
706.84 444 
704.48 445 
705.64 390 
703.10 391 
693.86 191 
692.18 1 92 
688.27 199 
685.46 200 
779.02 507 
778.26 508 
777.54 509 
773.84 501 
772.99 502 
772.28 503 
873.30 61 0 
874.06 611 . - .  

874.04 61 2 
872.14 600 
872.68 601 
872.61 602 
872.30 606 
872.86 608 
872.73 609 
872.98 607 
871.66 603 
872.71 604 
872.61 605 
801.82 563 
801.03 566 
800.62 567 
704.94 323 
705.33 324 
741.41 486 
740.73 487 
740.20 488 
821.03 559 
820.31 560 
81 9.85 561 



DESCRIPTION 
POINT NO. 

WELL 0121 
WELL0121 BM 
WELL0121 GRD 
WELL 0122 
WELL 0122 BM 
WELL 0122 GRD 
WELL 0123 
WELL 0123 BM 

WELL 01 24 
WELL 0124 BM 
WELL 0124 GRD 
WELL 0125 
WELL 0125 BM 
WELL 0125 GRD 
WELL 0126 
WELL 0126 BM 
WELL 0126 GRD 
WELL 0127 
WELL 0127 BM 
WELL 0127 GRD 
WELL 0128 
WELL 0128 BM 
WELL 0128 GRD 
WELL 0129 
WELL 0129 BM 
WELL 0129 GRD 
WELL 0130 
WELL 0130 BM 
WELL 0130 GRD 
WELL 0137 
WELL 0137 GRD 
WELL 0138 
WELL 0138 BM 
WELL 0138 GRD 
WELL 0151 
WELL 0151 BM 
WELL0151 GRD 
WELL 0152 
WELL 0152 BM 
WELL 0152 GRD 
WELL 0153 
WELL 0153 BM 
WELL 0153 GRD 
WELL 0154 
WELL 0154 BM 
WELL 0154 GRD 
WELL 0156 
WELL 0156 BM 
WELL 0156 GRD 

~ - -_ - - - -WELL-oi=-GRD - . -- . - - - _. - - - 

NORTHING0 

r n 2 . 5 6 1  

598080.21 5 

59791 4.403 

. - . . . - - -. . . ._ - 

597788.924 

597763.1 1 6 

597602.979 

597560.460 

597549.51 3 

597280.235 

596903.734 

597780.771 

600123.923 

59771 7.005 

597429.689 

5971 35.835 

596862.185 

596627.432 

EAsTlNG(X) 

1466733.709 

14641 67.088 

1463688.035 

_ _  . .- 

1463653.099 

1464330.576 

1463642.164 

1462857.926 

1462859.246 

1463607.243 

1462604.629 

1464012.080 

1464263.915 

1464485.954 

1463895.903 

1463893.752 

146391 1.316 

1463488.763 

ELEVATION FIELD SURVEY 

887.50 
886.34 
885.73 
742.35 
741.34 
740.38 
705.10 
704.15 

--703.58 - 
705.15 
704.17 
703.51 
721.47 
720.60 
720.03 
705.58 
704.62 
704.04 
694.12 
692.86 
692.16 
693.66 
692.37 
691.87 
699.49 
700.23 
700.13 
692.06 
692.98 
692.98 
723.66 
721.50 
697.83 
698.71 
698.58 
740.61 
738.92 
738.10 
704.94 
703.50 
702.85 
704.10 
702.49 
701.85 
702.67 
701.80 
701.16 
689.91 
690.77 
690.79 

472 
473 
474 
525 
526 
527 
1 76 
177 
1 78- - - - -_ - - - 
1 79 
180 
181 
469 
470 
471 
161 
162 
163 
1 82 
183 
184 
185 
186 
187 
300 
301 
302 
115 
116 
117 
449 
450 
320 
321 
322 
480 
481 
482 
435 
436 
437 
366 
367 
368 
401 
402 
403 
153 
154 
155 



DESCRIPTION 
POINT NO. 

NORTHING (Y) EASTINGO ELEVATION FIELD SURVEY 

WELL 0157 
WELL 0157 BM 
WELL 0157 GRD 
WELL 0158 - _ _  
WELL 0158 BM 
WELL 0158 GRD 
WELL 0159 
WELL 0159 GRD 
WELL 0160 
WELL 0160 GRD 
WELL 0301 
WELL0301 BM 
WELL0301 GRD 
WELL 0302 
WELL 0302 BM 
WELL 0302 GRD 

WELL 0303 GRD 
WELL 0304 
WELL 0304 BM 
WELL 0304 GRD 
WELL 0305 
WELL 0305 BM 
WELL 0305 GRD 
WELL 0306 
WELL 0306 BM 
WELL 0306 GRD 
WELL 0307 
WELL 0307 BM 
WELL 0308 
WELL 0308 BM 
WELL 0308 GRD 
WELL 0309 
WELL 0309 BM 
WELL 0309 GRD 
WELL 0310 
WELL 0310 BM 
WELL 0310 GRD 
WELL 031 1 
WELL 0311 BM 
WELL 0311 GRD 
WELL 0312 
WELL 0312 BM 
WELL 0312 GRD 
WELL 0313 
WELL 0313 BM 
WELL 0313 GRD 
WELL 0314 
WELL 0314 BM 
WELL 0314 GRD 

WELL 0303 

59661 7.143 1463489.825 

594481.231 146421 7.535 - . - . - .. 

594482.608 14631 10.21 4 

594493.181 1463109.077 

598315.343 1463120.972 

597543.05 1462864.299 

597577.970 1463435.925 

596622.998 1463488.361 

596937.466 1464025.391 

5971 16.731 1463892.789 

597292.326 1463965.879 

597090.424 1464164.81 7 

!j96947.158 1464039.216 

597126.596 1463893.215 

598315.918 1463128.788 

598190.895 1463973.945 

597293.821 1463963.212 

597857.41 3 1464654.589 

690.31 
690.99 
690.89 
702.06 
700.89 - 
700.28 
689.02 
689.77 
689.40 
689.84 
692.48 
693.01 
692.99 
690.96 
691.81 
691.85 
694.78 
695.12 
690.08 
690.79 
690.72 
709.86 
708.59 
707.84 
704.1 3 
702.56 
701.94 
716.16 
714.62 
750.36 
748.86 
747.74 
71 0.26 
708.74 
708.27 
703.66 
702.48 
701.81 
692.98 
693.47 
693.42 
731.30 
729.90 
729.27 
716.12 
714.68 
71 4.03 
742.71 
741 52 
741 .OO 

147 
148 
149 
633 
635 
636 
loo . 
101 
102 
103 
307 
308 
309 
188 
189 
190 
164 
165 
150 
151 
152 
395 
396 
397 
360 
361 
362 
433 
434 
381 
382 
383 
392 
393 
394 
363 
364 
365 
303 
305 
305 
545 
546 
547 
430 
431 
432 
483 
484 
485 

__ 



DESCRIPTION 
POINT NO. 

WELL 0315 
WELL 0315 BM 
WELL 0315 GRD 
WELL 0316 
WELL 0316 BM 
WELL 0316 GRD 
WELL 031 7 
WELL 0317 BM 

- . - - - - - -WEl;l;-031-7-GRD-- - - _ _ _  

WELL 0318 
WELL 0318 BM 
WELL 0318 GRD 
WELL 0319 
WELL 0319 BM 
WELL 0319 GRD 
WELL 0320 
WELL 0320 BM 
WELL 0320 GRD 
WELL 0322 
WELL 0322 BM 
WELL 0322 GRD 
WELL 0323 
WELL 0323 GRD 
WELL 0324 
WELL 0324 GRD 
WELL 0325 
WELL 0325 BM 
WELL 0325 GRD 
WELL 0326 
WELL 0326 BM 
WELL 0326 GRD 
WELL 0327 
WELL 0327 GRD 
WELL 0328 
WELL 0328 GRD 
WEU 0329 
WELL 0329 GRD 
WELL 0330 
WELL 0330 GRD 
WELL 0332 
WELL 0332 PVMT 
WELL 0333 
WELL 0333 GRD 
WELL 0334 
WELL 0334 GRD 
WELL 0335 
WELL 0335 GRD 
WELL 0336 
WELL 0336 GRD 
WELL 0337 

- - - 

597785.099 

597553.618 

596650.847 

NORTHINGO EASTINGO() 

- 

595956.386 

595466.300 

599308.094 

598384.307 

598369.663 

597713.733 

597808.1 24 

6021 30.41 3 

602138.048 

601 674.1 34 

601672.903 

599948.182 

600989.885 

600983.51 1 

599287.504 

600822.930 

600815.300 

1464020.726 

1464325.847 

1463964.268 

- .. - -. . 

14661 57.481 

1464088.709 

1464294.274 

14661 42.731 

1464532.996 

1464642.91 9 

146551 1.875 

1466031.975 

1464111.240 

14641 10.723 

1465356.995 

1465365.451 

1466389.194 

1463795.759 

1463793.953 

1463767.71 6 

1465145.1 76 

14651 44.829 

ELEVATION FIELD SURVEY 

724.03 
722.63 
721.81 
725.1 1 
723.60 
722.84 
703.60 
702.53 

-701.73- 
810.53 
009.27 
808.20 
701.44 
700.23 
699.67 
704.28 
703.12 
702.39 
009.84 
808.62 
808.07 
783.88 
784.35 
782.92 
783.10 
797.1 2 
795.76 
795.19 
875.81 
874.71 
873.75 
696.55 
696.92 
696.80 
696.88 
705.74 
706.18 
705.66 
706.20 
792.1 1 
792.55 
697.78 
698.57 
698.50 
698.73 
703.66 
704.15 
708.26 
708.46 
707.97 

446 
447 
448 
463 
464 
465 
572 
573 
-574- - - __ .- - - ._ - - - 
51 3 
514 
51 5 
594 
595 
596 
61 7 
61 8 
61 9 
516 
51 7 
51 8 
676 
677 
678 
679 
552 
553 
554 
350 
351 
352 
337 
338 
339 
340 
329 
330 
331 
332 
51 9 
520 
333 
334 
335 
336 
31 8 
319 
325 
326 
327 



DESCRIPTION 
POINT NO. 

NORTHING0 EASTINGO ELEVATION FIELD SURVEY 

WELL 0337 GRD 
WELL0340 
WELL 0340 GRD 
WELL 0341 
WELL0341 GRD 
WELL 0342 
WELL 0342 GRD 
WEU 0343 
WELL 0343 GRD 
WELL0344 
WELL 0344 BM 
WELL 0344 GRD 
WELL0345 
W E L L M B M  
WELL 0345 GRD 
WELL 0346 
WELL 0346 PVM'T 
WELL 0347 
WELL 0347 BM 
WELL 0347 GRD 
WELL 0348 INNER CASING 
WELL 0348 OUTER CASING 
WELL 0348 GRD 
WELL 0349 INNER CASING 
WELL 0349 OUTER CASING 
WELL 0349 GRD 
WELL 0350 INNER CASING 
WELL 0350 OUTER CASING 
WELL 0350 GRD 
WELL 0351 
WELL0351 BM 
WELL0351 GRD 
WELL 0352 INNER CASING 
WELL 0352 OUTER CASING 
WELL 0352 BM 
WELL 0352 GRD 
WELL 0353 
WELL 0353 GRD 
WELL 0354 
WELL 0354 BM 
WELL 0354 GRD 
WELL 0355 INNER CASING 
WELL 0355 OUTER CASING 
WELL 0355 GRD 
WELL0356 
WELL 0356 BM 
WELL 0356 GRD 

_ .  

WELL 0370 
WELL 0370 BM 
WELL 0371 

598094.198 

598093.677 

596612.246 

597583.472 

595965.608 

598068.591 

598069.962 

59781 8.357 

599532.979 

598506.490 

596881.1 79 

596876.491 

597033.757 

596685.212 

596045.531 

59771 7.777 

595455.163 

597273.030 

5971 45.548 

1463665.834 

146367O.m 

1463491 .eo7 

1463427.441 

1464086.620 

1465437.751 

1465048.556 

1464034.452 

1464739.636 

1465002.400 

1465990.338 

1465990.586 

1464387.306 

1464609.777 

1465262.41 8 

l e 2 2 . 1 7 2  

1464294.079 

1464042.387 

1463966.034 

708.33 
704.40 
704.50 
704.22 
704.63 
690.58 
690.72 
694.80 
694.93 
701.21 
700.35 
699.61 
754.32 
752.88 
752.03 
742.92 
743.54 
725.22 
723.77 
723.12 
874.92 
875.51 
874.62 
823.20 
824.23 
823.26 
886.73 
886.94 
885.63 
886.51 
885.86 
885.12 
736.68 
737.77 
737.10 
736.39 
745.30 
743.18 
769.24 
767.34 
766.18 
795.04 
796.09 
795.22 
704.47 
703.02 
702.30 
71 8.51 
71 6.46 
707.50 

328 
1 72 
1 73 
1 74 
175 
145 
146 
166 
1 67 
591 
592 
593 
491 
492 
493 
494 
495 
451 
452 
453 
61 3 
61 4 
61 5 
556 
557 
558 
357 
358 
359 
354 
355 
356 
413 
41 4 
41 5 
41 6 
420 
421 
568 
569 
570 
549 
550 
551 
620 
621 
622 
428 
429 
371 



DESCRIPTION 
POINT NO. 

NORTHINGM EASTlNG(X) ELEVATION FIELD SURVEY 

WELL0371 BM 

WELL 0372 
WELL 0372 BM 
WELL 0373 
WELL 0373 BM 
WELL 0373 GRD 
WELL 0374 

- - -  WEL;I;0374-BM 
WELL 0374 GRD 
WELL 0375 
WELL 0375 BM 
WELL 0375 GRD 
WELL 0376 
WELL 0376 BM 
WELL 0376 GRD 
WELL 0377 
WELL 0377 BM 
WELL 0377 GRD 
WELL 0378 
WELL 0378 BM 
WELL 0379 
WELL 0379 BM 
WELL 0379 GRD 
WELL 0380 
WELL 0380 BM 
WELL 0380 GRD 
WELL 0381 
WELL0381 BM 
WELL0381 GRD 
WELL 0382 
WELL 0382 BM 
WELL 0382 GRD 
WELL0383 
WELL 0383 GRD 
BORING 0384 PVMT 
WELL 0385 
WELL 0385 GRD 
WELL0386 
WELL 0386 GRD 
WELL 0387 
WELL 0387 GRD 
WELL 0388 
WELL 0388 BM 
WELL 0388 GRD 
WELL0389 
WELL 0389 GRD 
WELL 0390 
WELL 0390 GRD 
WELL0392 

- 

597137.129 1464272.665 

5971 33.981 1464070.086 

597002.695 1464065.027 
.. . -- - _ .  - 

59751 7.442 1463922.191 

5971 40.226 1-702.41 0 

596965.757 1463716.545 

596820.161 1463731.444 

597623.010 1464095.742 

597552.941 1464336.159 

597425.438 1464341.258 

597045.053 1464385.736 

597581.778 1463419.338 

598836.610 1465858.675 
598071.586 146391 7.303 

597788.535 1463895.615 

597653.856 1463839.368 

597236.831 1463689.586 

597780.777 1463891.460 

597773.012 1463887.897 

597648.203 1463838.089 

705.68 372 

754.69 
753.16 
738.73 
737.24 
737.00 
706.33 
-704.86- 
704.42 
705.48 
703.99 
703.43 
700.12 
699.02 
698.42 
699.25 
698.31 
697.63 
699.04 
698.29 
71 6.29 
715.19 
71 4.61 
725.33 
723.75 
723.25 
726.08 
724.28 
723.49 
738.73 
737.1 5 
736.48 
694.43 
694.62 
801.25 
723.1 1 
723.84 
724.80 
725.05 
720.93 
721.05 
701.1 1 
699.27 
698.58 
724.67 
724.89 
724.60 
724.77 
720.88 

404 
405 
378 
379 
380 
384 
385- - 
386 
438 
439 
440 
137 
138 
139 
128 
129 
130 
126 
127 
457 
458 
459 
466 
467 
468 
460 
461 
462 
41 0 
41 1 
412 
168 
169 
675 
543 
544 
541 
542 
535 
536 
140 
141 
1 42 
539 
540 
537 
538 
533 



DESCRIPTION 
POINT NO. 0 
WELL 0392 GRD 

- -WELL0393 - - -  ---_ - - - 
WELL 0393 BM 
WELL 0393 GRD 
WELL 0394 
WELL 0394 BM 
WELL 0394 GRD 
WELL 0395 
WELL 0395 PVMT 
BORING 0396 GRD 

NORTHINGO EASTINGO ELEVATION FIELD SURVEY 

596932.952 1463944.961 

598875.853 146581 1.283 

5971 02.968 1462300.376 

721.02 534 

373 

705.02 375 
703.31 398 
702.29 399 
701.61 400 
801.17 51 1 
801.48 512 
687.80 674 

706.88 -~ 
705.58- - 374- - 





DESCRIPTION 
POINT NO. 

PO01 
PO01 BM 
PO01 GRN 
PO02- - -_ 

PO02 BM 
PO03 
PO03 BM 
PO04 
PO04 BM 
PO04 GRD 
PO05 
PO05 BM 
PO06 
PO06 BM 
PO06 GRD 
PO07 
PO07 BM 
PO07 GRD 
PO08 
PO08 BM 
PO08 GRD 
PO09 
PO09 BM 
PO09 GRD 
PO1 3 
PO13 BM 

PO1 4 
PO14 BM 
PO14 GRD 
PO1 5 
PO15 BM 
PO15 GRD 
PO1 6 
PO16 GRD 
PO1 7 
PO17 GRD 
PO1 8 
PO18 GRD 
PO19 
PO19 GRD 
PO20 
PO20 GRD 
PO21 
PO21 BM 
PO21 GRAVELDR 
PO22 
PO22 PVM'T 
PO23 
PO23 P W  

P013GRD - 

NORTHINGM EASTINGO() 

597237.167 1495498.245 

597238.959 - 1495504,261 

5971 18.938 1495436.050 

597098.687 1495741.643 

5971 06.354 1495539.561 

596970.544 1495527.304 

597484.356 1495399.255 

597094.715 1495177.196 

596941.341 14951 86.409 

596781.718 1495202.41 9 

. . - . . . - 

597598.787 1495571.120 

596763.189 1495682.938 

597447.598 1493777.204 

596888.125 1493793.460 

596904.973 1494734.51 5 

598341.312 1493430.901 

597562.897 1493365.418 

598104.628 1496413.184 

597947.381 1495728.534 

597940.387 1495731.322 

ELEVATION FIELD SURVEY 

71 8.33 
71 6.82 
71 6.56 
718.32 ~ 

716.98 
708.13 
706.40 
755.16 
753.67 
753.15 
739.29 
737.72 
706.63 
705.15 
704.72 
706.36 
704.71 
704.20 
701.14 
699.82 
699.30 
700.57 
699.05 
698.43 
700.49 
698.95 
698.34 
71 7.95 
71 6.02 
71 5.34 
736.37 
734.37 
733.84 
687.88 
687.94 
689.33 
689.34 
691.13 
691.43 
689.16 
689.32 
689.71 
690.1 1 
746.36 
744.83 
744.28 
729.54 
729.51 
729.26 
729.24 

423 
424 
425 

427 
369 
370 
406 
407 
409 
376 
377 
387 
388 
389 
441 
442 
443 
134 
135 
136 
131 
132 
133 
1 23 
124 
1 25 
454 
455 
456 
41 7 
418 
41 9 
201 
202 
113 
114 
156 
157 
193 
194 
195 
1% 
496 
497 
498 
521 
522 
523 
524 

- 426 - - 



DESCRIPTION NORTHINGO EASTINGM 
POINT NO. 

PO24 
PO24 BM 
PO24 GRD 
PO25 
PO25 GRD 
PO26 
PO26 GRD 
PO27 

PO27 GRD 
PO28 
PO28 BM 
PO28 GRD 
PO29 
PO29 BM 
PO30 
PO30 BM 
PO30 GRD 
PO31 
PO31 BM 
PO31 GRD 
PO32 
PO32 BM 
PO32 GRD 
PO33 
PO33 BM 
PO33 GRD 
PO34 
PO34 GRD 
PO35 
PO35 GRD 
Po36 
PO36 GRD 
PO37 
PO37 GRD 
PO38 
PO38 GRD 
PO39 
PO39 GRD 
PO40 
PO40 GRD 
Po41 
PO41 GRD 
Po42 
PO42 GRD 

- P027-BM -- - - - . - - __ - 

597572.882 

596649.596 

597m.835 

-397 
.. . -. -. - - .- 

596486.460 

596326.352 

596321.102 

596434.455 

596094.030 

5961 74.683 

596081.106 

598306.823 

598323.929 

598316.112 

59831 1.914 

595504.01 6 

595500.864 

595496.681 

595492.484 

1496055.702 

1495390.903 

14951 32.007 

1495489.722 

1495381.1 91 

1495231.893 

1495232.71 4 

1495530.203 

1495454.896 

1495703.686 

1495072.963 

1493893.474 

1493892.678 

1493896.172 

1493888.563 

1494151.609 

14941 59.474 

14941 47.61 3 

14941 55.1 87 

ELRlATlON FIELD SURVEY 

743.03 
741.14 
740.45 
702.62 
702.62 
704.48 
704.72 
704.57 

-702.94- 
702.24 
710.83 
709.44 
708.57 
702.60 
701.06 
702.78 
701.08 
700.50 
702.20 
700.13 
699.82 
708.40 
706.97 
706.45 
703.05 
701.30 
700.58 
689.85 
690.07 
686.90 
687.01 
687.20 
686.99 
687.13 
687.28 
686.72 
686.73 
688.07 
688.20 
687.86 
688.26 
687.93 
688.15 
687.98 
688.00 

477 
478 
479 
578 
579 
159 
160 . 
575 
-576- -. -. . - _ _  - - 
577 
580 
581 
582 
121 
122 
118 
119 
120 
584 
585 
586 
597 
598 
599 
587 
588 
589 
143 
144 
31 2 
31 3 
31 6 
31 7 
31 4 
31 5 
31 0 
31 1 
109 
110 
111 
112 
107 
108 
105 
106 



DESCRIPTION 
POINT NO. 

WELL 0005 
WELL 0005 GRD 
WELL 0007 
WELL0007GRD _ _  
WELL 0020 
WELL 0020 GRD 
WELL 0028 
WELL 0028 GRD 
WELL 0033 
WELL 0033 GRD 
WELL 0042 
WELL 0042 GRD 
WELL 0046 
WELL 0046 GRD 
WELL 0063 
WELL 0063 GRD 
WELL 0106 
WELL 0106 GRD 
WELL 0108 
WELL 0108 GRD 
WELL0111 
WELL 0111 BM 
WELL 011 1 GRD 
WELL 01 12 
WELL 0112 BM 
WELL 01 12 GRD 
WELL 01 13 - _ .  . 

WELL 01 13 BM 
WELL. 01 13 PVMT 
WELL 01 14 
WELL 01 14 BM 
WELL 01 14 GRD 
WELL 01 15 
WELL 0115 BM 
WELL 01 15 GRD 
WELL 0115 RIM 
WELL 01 16 
WELL 0116 BM 
WELL 01 16 GRD 
WELL 01 17 
WELL 0117 BM 
WELL 01 17 GRD 
WELL 01 18 
WELL 01 18 GRD 
WELL 01 19 
WELL 0119 Bh4 
WELL 01 19 GRD 
WELL 0120 
WELL 0120 BM 
WELL 0120 GRD 

NORTHING(Y) EASTINGO ELEVATION FIELD SURVEY 

597521.885 

597491.1 25 

598240.433 

598519.462 

598378.050 

598245.095 

597485.643 

596984.764 

59751 7.967 

597425.496 

598381.238 

598384.846 

599026.277 

599012.965 

59901 8.001 

598484.556 

600498.398 

597954.683 

598536.005 

149461 7.494 

1494018.347 

-1 49561 9.71 9- 

1495676.509 

149691 4.928 

1496762.81 2 

1495416.316 

1495467.401 

1494316.491 

1493665.094 

14971 45.059 

1496927.331 

1496005.61 5 

149601 6.467 

1496011.998 

14961 77.282 

14961 48.605 

1496260.489 

14961 59.007 

692.98 
691.36 
695.08 
692.80 
749.80 
747.31 
787.46 
784.99 
777.36 
774.13 
762.90 
761.82 
707.46 
705.10 
706.26 
703.72 
694.48 
692.80 
688.89 
686.08 
779.64 
778.88 
778.16 
774.46 
773.61 
772.90 
873.92 
874.68 
874.66 
872.76 
873.30 
873.23 
872.92 
873.48 
873.35 
873.60 
872.28 
873.33 
873.23 
802.44 
801.65 
801.24 
705.56 
705.95 
742.03 
741.35 
740.82 
821.65 
820.93 
820.47 

1 70 
171 
197 
198 
529 -~ 

530 
531 
532 
504 
505 
499 
500 
444 
445 
390 
391 
191 
192 
199 
200 
507 
508 
509 
501 
502 
503 
61 0 
61 1 
61 2 
600 
601 
602 
606 
608 
609 
607 
603 
604 
605 
563 
566 
567 
323 
324 
486 
487 
488 
559 
560 
561 

- 



DESCRIPTION 
POINT NO. 

NORTHING0 

WELL 0121 59841 0.1 74 
WELL0121 BM 
WELL0121 GRD 
WELL 0122 598047.849 
WELL 0122 BM 
WELL 0122 GRD 
WELL 0123 597882.042 
WELL 0123 BM 

WELL 0124 597756.564 
WELL 0124 BM 
WELL 0124 GRD 
WELL 0125 597730.750 
WELL 0125 BM 
WELL 0125 GRD 
WELL 0126 597570.61 9 

-------------WEL;L-o123 - _ _  _ _  

WELL 0126 BM 
WELL 0126 GRD 
WELL 0127 
WELL 0127 BM 
WELL 0127 GRD 
WELL 0128 
WELL 0128 BM 
WELL 0128 GRD 
WELL 0129 
WELL 0129 BM 
WELL 0129 GRD 
WELL 0130 
WELL 0130 BM 
WELL 0130 GRD 
WELL 0137 
WELL 0137 GRD 
WELL 0138 
WELL 0138 BM 
WELL 0138 GRD 
WELL 0151 
WELL 0151 BM 
WELL0151 GRD 
WELL 01 52 
WELL 0152 BM 
WELL 0152 GRD 
WELL 0153 
WELL 0153 BM 
WELL 0153 GRD 
WELL 0154 
WELL 0154 BM 
WELL 0154 GRD 
WELL 0156 
WELL 0156 BM 
WELL 0156 GRD 

597528. 

59751 7. 

13 

66 

597247.875 

596871.394 

597748.407 

6oO091.561 

597684.636 

597397.326 

597103.471 

596829.821 

5MS95.075 

EASTING(X) ELWATION FIELD SURVEY 

1498203.669 888.12 
886.96 
886.35 

1495637.045 742.97 
741.96 
741.00 

14951 58.013 705.72 
704.77 

-- -Ml4..20. 
14951 23.075 

1495800.531 

14951 12.139 

1494327.894 

1494329.21 4 

1495077.21 0 

1494074.600 

1495482.034 

1495733.91 8 

1495955.909 

1495365.855 

1495363.703 

1495381.265 

1494958.724 

705.77 
704.79 
704.13 
722.09 
721.22 
720.65 
706.20 
705.24 
704.66 
694.74 
693.48 
692.78 
694.28 
692.99 
692.49 
700.1 1 
700.85 
700.75 
692.68 
693.60 
693.60 
724.28 
722.12 
698.45 
699.33 
699.20 
741.23 
739.54 
738.72 
705.56 
704.12 
703.47 
704.72 
703.1 1 
702.47 
703.29 
702.42 
701.78 
690.53 
691.39 
691.41 

472 
473 
474 
525 
526 
527 
1 76 
177 

-1 78L- - - - - _. - - - - - 
1 79 
180 
181 
469 
470 
471 
161 
162 
163 
182 
183 
184 
185 
186 
1 87 
300 
301 
302 
115 
116 
117 
449 
450 
320 
321 
322 
480 
481 
482 
435 
436 
437 
366 
367 
368 
401 
402 
403 
153 
154 
155 



DESCRl PTlON a POINT NO. 
NORTHINGO EASTlNG(X) ELEVATION FIELD S U R W  

WELL 0157 
WELL 0157 BM 
WELL 0157 GRD 
WELL 0158 - 

WELL 0158 BM 
WELL 0158 GRD 
WELL 0159 
WELL 0159 GRD 
WELL 0160 
WELL 0160 GRD 
WELL 0301 
WELL0301 BM 
WELL0301 GRD 
WELL 0302 
WELL 0302 BM 
WELL 0.302 GRD 
WELL 0303 
WELL 0303 GRD 
WELL 0304 
WELL0304 BM 
WELL 0304 GRD 
WELL 0305 
WELL0305BM - 
WELL 0305 GRD 
WELL 0306 
WELL 0306 BM 

WELL 0307 
WELL 0307 BM 
WELL 0308 
WELL 0308 BM 
WELL 0308 GRD 
WELL 0309 
WELL 0309 BM 
WELL 0309 GRD 
WELL 0310 
WELL 0310 BM 
WELL 0310 GRD 
WELL 0311 
WELL 0311 BM 
WELL 0311 GRD 
WELL 0312 
WELL 0312 BM 
WELL 0312 GRD 
WELL 0313 
WELL 0313 BM 
WELL 0313 GRD 
WELL 0314 
WELL 0314 BM 
WELL 0314 GRD 

WELL0306GRD - 

596584.787 1494959.786 

594448.857 ~ 1495687.44_1. . 

594450.257 1494580.142 

594460.831 1494579.005 

598282.994 1494590.951 

59751 0.657 1494334.267 

597W.613 1494905.898 

596590.642 1494958.322 

596905.101 1495495.340 

597084.367 1495362.740 

597259.962 1495435.830 

597058.058 1495634.767 

596914.793 1495509.165 

597094.233 1495363.166 

598283.568 1494598.768 

598158.530 1495443.903 

597261.457 1 4 W . 1 6 3  

597825.043 14961 24.545 

690.93 
691.61 
691.51 
702.68- _ _  
701.51 
700.90 
689.64 
690.39 
690.02 
690.46 
693.10 
693.63 
693.61 
691.58 
692.43 
692.47 
695.40 
695.74 
690.70 
691.41 
691.34 
710.48 
709.21 
708.46 
704.75 
703.18 
702.56 
71 6.78 
71 5.24 
750.98 
749.48 
748.36 
710.88 
709.36 
708.89 
704.28 
703.10 
702.43 
693.60 
694.09 
694.04 
731.92 
730.52 
729.89 
716.74 
91 5.30 
71 4.65 
743.33 
742.14 
741.62 

147 
148 
1 49 
633 
635 
636 
100 . 
101 
1 02 
103 
307 
308 
309 
188 
189 
190 
164 
165 
150 
151 
152 
395 
396 
397 
360 
361 
362 
433 
434 
381 
382 
383 
392 
393 
394 
363 
364 
365 
303 
305 
306 
545 
546 
547 
430 
431 
432 
483 
484 
485 

- ~- . 



DESCRIPTION 
POINT NO. 

WELL 0315 
WELL 0315 BM 
WELL 0315 GRD 
WELL 0316 
WELL 0316 BM 
WELL 0316 GRD 
WELL 0317 
WELL 0317 BM 

-- WELL0317GRD - -  

WELL 0318 
WELL 0318 BM 
WELL 0318 GRD 
WELL 0319 
WELL 0319 BM 
WELL 0319 GRD 
WELL 0320 
WELL 0320 BM 
WELL 0320 GRD 
WELL 0322 
WELL 0322 BM 
WELL 0322 GRD 
WELL 0323 
WELL 0323 GRD 
WELL 0324 
WELL 0324 GRD 
WELL 0325 
WELL 0325 BM 
WELL 0325 GRD 
WELL 0326 
WELL 0326 BM 
WELL 0326 GRD 
WELL 0327 
WELL 0327 GRD 
WELL 0328 
WELL 0328 GRD 
WELL 0329 
WELL 0329 GRD 
WELL0330 
WELL 0330 GRD 
WELL 0332 
WELL 0332 PvM7 
WELL0333 
WELL 0333 GRD 
WELL0334 
WELL 0334 GRD 
WELL 0335 
WELL 0335 GRD 
WELL 0336 
WELL 0336 GRD 
WELL 0337 

._ 

NORTHINGM 

597752.735 

597521.252 

596618.483 

. - ~  

599054.539 

595924.01 7 

595433.928 

599275.712 

598351.937 

598337.292 

597681 -355 

597775.745 

602098.054 

602105.689 

601641.759 

601640.528 

599915.798 

600957.530 

600951.156 

599255.148 

600790.559 

600782.928 

EASTINGO() 

1495490.680 

1495795.800 

1495434.21 2 

.- - .~ ... 

1497627.445 

1495558.641 

1495764.200 

149761 2.697 

1496002.956 

14961 12.879 

1496981 329 

1497501.930 

1495581.268 

1495580.750 

1496827.01 5 

1496835.471 

1497859.165 

1495265.773 

1495263.966 

1495237.708 

1496615.187 

149661 4.839 

ELEVATION FIELD SURVEY a 
724.65 
723.25 
722.43 
725.73 
724.22 
723.46 
704.22 
703.15 
702.35 - 

811.15 
809.89 
808.82 
702.06 
700.85 
700.29 
704.90 
703.74 
703.01 
81 0.46 
809.24 
808.69 
784.50 
784.97 
783.54 
783.72 
797.74 
796.38 
795.81 
876.43 
875.33 
874.37 
697.17 
697.54 
697.42 
697.50 
706.36 
706.80 
706.28 
706.82 
792.73 
793.17 
698.40 
699.19 
699.12 
699.35 
704.28 
704.77 
708.88 
709.08 
708.59 

446 
447 
448 
463 
464 
465 
572 
573 
574 - - 

51 3 
51 4 
515 
594 
595 
596 
61 7 
61 8 
619 
516 
51 7 
51 8 
676 
677 
678 
679 
552 
553 
554 
350 
351 
352 
337 
338 
339 
340 
329 
330 
331 
332 
51 9 
520 
333 
334 
335 
336 
31 8 
319 
325 
326 
327 



DESCRIPTION 
POINT NO. 

NORTHING(Y) EASTING(X) ELEVATION FIELD SURVEY 

WELL 0337 GRD 
WELL 0340 
WELL 0340 GRD 

WELL0341 GRD 
WELL 0342 
WELL 0342 GRD 
WELL 0343 
WELL 0343 GRD 
WELL 0344 
WELL 0344 BM 
WELL 0344 GRD 
WELL 0345 
WELL 0345 BM 
WELL 0345 GRD 
WELL 0346 
WELL 0346 PVM7 
WELL 0347 
WELL 0347 BM 
WELL 0347 GRD 
WELL 0348 INNER CASING 
WELL 0348 OUTER CASING 
WELL 0348 GRD 
WELL 0349 INNER CASING 
WELL 0349 OUTER CASING 
WELL 0349 GRD 
WELL 0350 INNER CASING 
WELL 0350 OUTER CASING 
WELL 0350 GRD 
WELL 0351 
WELL0351 BM 
WELL0351 GRD 
WELL 0352 INNER CASING 
WELL 0352 OUTER CASING 
WELL 0352 BM 
WELL 0352 GRD 
WELL 0353 
WELL 0353 GRD 
WELL0354 
WELL 0354 BM 
WELL 0354 GRD 
WELL 0355 INNER CASING 
WELL 0355 OUTER CASING 
WELL 0355 GRD 
WELL0356 
WELL0356BM 
WELL 0356 GRD 
WELL 0370 
WELL 0370 BM 
WELL 0371 

-- - WELL 0341 - 

598061 .a38 

598061.31 7 

596579.890 

597551 .116 

595933.239 

598036.21 4 

598037.589 

597785.993 

599500.608 

598474.1 1 7 

596848.800 

596844.112 

597001.390 

596652.843 

596013.157 

597685.400 

595422.791 

597240.666 

5971 13.184 

1495135.81 5 

14951 40.677 

1 494961.768 

1494897.41 3 

1495556.553 

1496907.709 

149651 8.51 3 

1495504.407 

1496209.606 

1496472.362 

1497460.287 

1497460.535 

1495857.256 

1496079.724 

1496732.360 

1496992.126 

1495764.005 

1495512.338 

1495435.984 

708.95 
705.02 
705.12 
704.84 
705.25- 
691.20 
691.34 
695.42 
695.55 
701.83 
700.97 
700.23 
754.94 
753.50 
752.65 
743.54 
744.16 
725.84 
724.39 
723.74 
875.54 
876.1 3 
875.24 
823.82 
824.85 
823.88 
887.35 
887.56 
886.25 
887.13 
886.48 
885.74 
737.30 
738.39 
737.72 
737.01 
745.92 
743.00 
769.86 
767.96 
766.00 
795.66 
796.71 
795.84 
705.09 
703.64 
702.92 
719.13 
71 7.08 
708.1 2 

328 
1 72 
173 
1 74 

-175 
145 
146 
166 
1 67 
591 
592 
593 
491 
492 
493 
494 
495 
451 
452 
453 
61 3 
61 4 
61 5 
556 
557 
558 
357 
358 
359 
354 
355 
356 
41 3 
41 4 
41 5 
41 6 
420 
421 
568 
569 
570 
549 
550 
551 
620 
621 
622 
428 
429 
371 



DESCRIPTION 
POINT NO. 

WELL0371 BM 

WELL 0372 
WELL 0372 BM 
WELL 0373 
WELL 0373 BM 
WELL 0373 GRD 
WELL 0374 

_ _  - WELL0374BM - - 

WELL 0374 GRD 
WELL 0375 
WELL 0375 BM 
WELL 0375 GRD 
WELL 0376 
WELL 0376 BM 
WELL 0376 GRD 
WELL 0371 
WELL 0377 BM 
WELL 0371 GRD 
WELL 0378 
WELL 0378 BM 
WELL 0379 
WELL 0379 BM 
WELL 0379 GRD 
WELL 0380 
WELL 0380 BM 
WELL 0380 GRD 
WELL 0381 
WELL0381 BM 
WELL0381 GRD 
WELL 0382 
WELL 0382 BM 
WELL 0382 GRD 
WELL 0383 
WELL 0383 GRD 
BORING 0384 PVMT 
WELL 0385 
WELL 0385 GRD 
WELL 0386 
WELL 0386 GRD 
WELL 0387 
WELL 0387 GRD 
WELL0388 
WELL 0388 BM . 
WELL 0388 GRD 
WELL 0389 
WELL 0389 GRD 
WELL 0390 
WELL 0390 GRD 
WELL 0392 

NORTHING(Y) 

597104.763 

597101.615 

596970.330 
.. .- 

597485.079 

5971 07.866 

596933.397 

596787.801 

597590.645 

597520.575 

597393.071 

59701 2.685 

597549.421 

598804.230 
598039.221 

597756.170 

597621.491 

597204.472 

597148.41 2 

597740.648 

597615.838 

EASTINGO 

1495742.61 5 

1495540.037 

1495534.971 
_ .  

1495392.144 

14951 72.378 

14951 86.51 0 

1495201.406 

1495565.695 

1495806.112 

149581 1.210 

1495855.686 

1494889.31 0 

1497328.637 
1495387.260 

1495365.571 

14953O9.324 

14951 59.555 

1495361.41 6 

1495357.853 

1495308.045 

ELEVATION FIELD SURVEY 

706.30 

755.31 
753.78 
739.35 
737.86 
737.62 
706.95 
705.48 
705.04 
706.10 
704.61 
704.05 
700.74 
699.64 
699.04 
699.87 
698.93 
698.25 
700.46 
698.91 
71 6.91 
715.81 
715.23 
725.95 
724.37 
723.87 
726.70 
724.90 
724.1 1 
739.35 
737.77 
737.10 
695.05 
695.24 
801.87 
723.73 
724.46 
725.42 
725.67 
721.55 
721.67 
701.73 
699.89 
699.20 
725.29 
725.51 
725.22 
725.39 
721.50 

372 

404 
405 
378 
379 
3 8 0 .  
384 
385 - ._ 

386 
438 
439 
440 
137 
138 
1 39 
128 
129 
130 
126 
127 
457 
458 
459 
466 
467 
468 
460 
461 
462 
41 0 
41 1 
41 2 
168 
169 
675 
543 
544 
541 
542 
535 
536 
140 
141 
1 42 
539 
540 
537 
538 
533 



DESCRl PTI ON 
POINT NO. 

WELlO392 GRD 

- _  -~ ~ WEk0393 ~- 
~ ~~ 

WELL 0393 BM- 
WELL 0393 GRD 
WELL0394 
WELL 0394 BM 
WELL 0394 GRD 
WELL 0395 
WELL 0395 PVM'T 
BORING 0396 GRD 

NORTHINGO EASTINGO() ELEVATION FIELD SURVEY 

596900.588 149541 4.91 0 

598843.473 1497281.246 

597070.633 1493770.351 

721.64 534 

707.50 
-70620 
705.64 
703.93 
702.91 
702.23 
801.79 
802.10 
688.42 

373 
-374- ~- - . - . 

375 
398 . 
399 
400 
51 1 
51 2 
674 






