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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 (CERCLA) 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 (FFAI with the U.S. Environmental Protection Agency 

(EPA) that became 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 at  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 [Finall (DOE 1992~) .  

2. SCOPE OF WELL INFORMATION REPORT 

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

monitoring wells and piezometers installed .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 19931, 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 (DOE 1992a). 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 BOO3 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 

a 

bedrock coreholes (0348, 0349, 0350, 0352 and 03551, 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 1992b), the OU 1 Proposal For Additional Work 

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

(DOE 1992a). 
0 
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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 "Pa followed by a three-digit location code. 

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

conventional monitoring well scheme of 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, 1.15 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. 

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 27/NGVD 29. These tables 

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

datum. 

6. TECHNICAL WELL INFORMATION 

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 01 22 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 borehote 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. 

0 

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 o f 5  I John E. Price - MOUND PLANT 

kptb 

Drilling Company Bower Morner 

Drilling Fluid None 
Drilling Method Cable Tool 

Date Slarted 9/16/89 
Date Completed 9/20/89 
LQgged ey Jeff Manship 
Checked BY Tom Tharp 

well MetcriaL 

Borehole/Well Id 0304 
STATE PLANE COORDINATES 

North (ft) 5%159.94 
East (11) 149454958 

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

IAcKFlLL Cement 
nd bentonite p u t .  

XSING: SIainltV 
lccl. 4'. 

USCS 
6n lith Lithologic Description & 

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

Jokn B. Pr ie r  7 2 of 5 GEOLOGICLOG I MOUNDPLANT I 
BoreholcDVell Id 0304 

wcu MatcrirL 

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

weu &fCri.b 

Project Managor PAGE: 1 MOUND PLANT 

IACKFUL: Cement 
nd bentonite p u t .  

John 8 .  Pr ier  

Figure 7.1. Typical geologic and well information log report (page 3 of 5). 
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Proiocr )luug.r PACE: 

John 0 .  P r i e r  - 4 of 5 GEOLOGIC LOG MOUND PLANT 
Borchole/WeU Id 0304 

sua 
well M.terLb 4 

m 

H 

m u  

Pi33 20.95 1O:SS 09/19/83 

Figure 7.1. Typical geologic and well information log report (page 4 of 5). 
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Figure 7.1. Typical geologic and well information log report (page 5 of 5).  
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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  (Lithology): 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 
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Table VII. 1. Well Construction Pattern Explanations 

:.':.' .: .':' '. ._. ; :. . .  . _  
. . , .  . .  . . .  

. : :. 
, , .:- . 

' . .  . 
: .  .: 
. -. . .' . .. , 

. ,. . . .  :. : :':.': 
:. . .  

Bentonite pellet backfill. F F  

Quartz sand backfill. 

Slotted pipe surrounded by quam sand. 

Solid pipe surrounded by qwm sand. 

Solid pipe surrounded by bentonlte-cement grout 

Solid pipe surrounded by bentonite pellets. 

Solid pipe surrounded by bentonite duny. 
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a 

Table V11.2. Borehole Ldhology Pattern Explanations 
USCS . . ~ ~  

Roa"7L, Description 
I ' I L I  ; I j  I; I 

i ' i ' i  FL Fill IIil l! 

USCS 

NR Norecovery 

OL Organic, silt 6 silty day 

OH Organicday 

SCSM Silty sand 6 dayey sand 

CLSP Interbyered day and sand 

USES 

ST Siltstare 
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MAJOR DIVISIONS TYPICAL DESCRIPTIONS 

(UTILE OR NO 
FINES) 

GRAVEL AND 
5RAVEUY SOIL! 

POORLY-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, UTILE OR NO FINES GP 

COARSE 
GRAINED SOILS 

(APPRECIABLE 

FINES) 
AMOUNT OF 

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

SIZE 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
MIXTURES GC 

FINE GRAINED 
SOILS 

(UTLE OR NO 
FINES) 

MORE THAN 50% 
OF MATERIAL IS 

THAN 
NO. 200 SIEVE 

SIZE 

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

MORE THAN 50% 
OF COARSE 
FRACTION 

RETAINED ON 
NO. 4 SIEVE 

UQUlD LIMIT 
=THAN50 

SAND AND 
SANDY SOILS 

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

INORGANIC CLAYS OF LOW TO MEDIUM 
CL PLASTICITY, GRAVELLY CLAYS, SANDY 

CLAYS, SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC SILTY CLAYS 
OL OF LOW P u s n c T y  

WRE THAN 50% 
OF COARSE 
FRACTION 

PASSlNG NO. 4 
SIEVE 

SILTS AND 
CLAYS 

SILTS AND 
CLAYS 

WELL-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, U T U  OR NO FINES 

:LEAN GRAVELS I Gw I 
SILTY GRAVELS, GRAVEL-SAND-SILT 
MIXTURES I GM I GRAVELS WITH 

FINES 

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

CLEAN SAND I sw I 

SILTY SANDS. SAND-SILT MIXTURES 

CLAYEY SANDS, SAND-CLAY MIXTURES 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF 

FINES) 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR SILTY SOILS I MH I c I 

I 

UQUlD LIMIT INORGANIC CLAYS OF HIGH Pusnc iTy .  FAT 

50 

ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICTY, ORGANIC SILTS 

PEAT, HUMMUS, SWAMP SOILS WITH HIGH 

I 1 

MndGntSollClass/ 12-26-91 NOTE: Dual symbols are used to Indicate bordsrline sou dasstflcatlm. 

Figure 7.2. Unified Soil Classification System chart (Waterways Equipment Station 1953). 
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0 "CL" can represent lithology patterns that symbolize clay, silty clay, sandy clay, or gravelly 
clay (Table V11.2). 

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 



Project Manager PAGE: 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 1 of 3 

Drilling Compaoy NORTH STAR DRILLING Bodole/WeU Id 0322 
Dnhg . .  Method ROTOSONIC DRXLL STATE PLANE COORDITUATES 

Project Manager PAGE: 

GEOLOGIC LOG MOUND - OU9 GORDON HORN - 1 of 3 

Drilling Compaoy NORTH STAR DRILLING Bodole/WeU Id 0322 
Dnhg . .  Method ROTOSONIC DRXLL STATE PLANE COORDITUATES 
Drilling Fluid WATER North (ft) 598865.46 
Date started 3/3/93 East (ft) 1497201.16 
Date Completed 4/1/93 Ground S h c e  Elm. (ft) 809.84 
lnssedBy DALEFulREs Top of Casq Elev. (ft) 811.61 

Comments: 
cbecked By PAULDARR Total Depth (ft) 55.0 

West of gate 8 and north of asphalt lined pond 

casing: stainless 
steel, 4' 

Backfii cement - 
bentonite grout 

Lithologic Description 

0.0 to 0.6, - Dark yeUawish bmwn (1OY 4/2) sandy silt, moist. 
I;ropsoil 
05 to 2.0' - Libt dive (SY 3/2) dty C ~ Y ,  trace b- 
stiff, -20% angular limerdoae dasts, slighcly moist. Probable fill. 
20 to 4.0' - Moderate bmwn (IOYR 5/4) dty, grsnl, 
trace of dive day, 20% angular to subangular grawl T mrurimum 
aize.probeblefill. 
4.0 to 8.0' -Variegated from moderate olive bmwa (SY 4/41 to 
moderate yeUw bmwn (IOYR 5/4) gfawlly ehw d t ,  dense, - 10% 
angular gravel, dy to slightly moist. probably fill. 

8.0 to 10.0' - Dark pllo~ b m  (IOYR S/4) Sandy d t ,  trace Of 

angular gravel up to 2*, dense, piece of concrete at 10', slightly moist 
to moist, slight petroleum odor. Fill. 

10.0 to 12.0' - Grrenish bladr (5GY 2/1) clayey dt, trace 
moderate plasticity, moist, slight petroleum odor. Robable old 
topsoiL 

120 to 15.0' - Moderate yellow bmwn (IOYR 5/4) sandy silt, 
Mmplastic, moist. outwash. 

15.0 to 20.0' - Moderate yellw bmwn ( I o n  5/4) sandy dt, -10% 
~ g u l ~  to subangular to I', stiff, m o a  sandy till. 



Project Menewer 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

I 

PAGE : 

- 2 of 3 

Well Materials 

seal: 1/4' Bentonite 
Ow5 chips 

Filter Pack lono 
coloradosilicasand 

DEPTH I HOUR I DATE 
19.20 I 12:32 l03/3l/ 

IithologicDesaiption 

20.0 to 425' - oliw gny (SY 3/21 sandy silt, -10% a n P h  to 
subangular pvek to 1', slightly moist to moist. Sandy till. 

425 to 55.0' - Medium gray (N4) silty f i e  shale, thin (1/2 - 1 3  
interbeds of fossiliferous limerffone, dry, crumbly. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 coRDoI( m u  

J 

60- 

65- 

m- 

- - 

PAGE : 

- 3 of 3 

Well Materials 

melx stainless 
=I, 4', slot # 16 

akfii collapsed 
orehde material 

. Well con 

P 
x 

Lith 

Borehole/Well Id 0322 

Lithologic Description 

Total Depth = 55.0'. 



Project Manager GEOLOGIC LOG MOUND - OU9 GORDON m N  

~ 

Drilling Method ROTOSONIC DRILL I =ATE PIANE COORDINATES 

PAGE : 

- 1 of 1 

Drilling Fluid WATER 
Date Started 2/6/93 

b DALEFLORES 
BY PAUL DARR 

Date Comuleted 2/7/93 
Top of C a s i  Elm. (fi) 
Total Depth (ft) 20.0 

785.65 

North (it) 597941.22 
East (fi) 1495591.01 

Ground Surface Elm. (ft) 786.12 

Comments: Main Hill thru Guard Post 5, southwest of WD building. 

0- 

- 

B 
B 

3 5- 

B 

10- 

B 

15 - 
B 

20-- 

ID 

ooo5 
1005 

0010 

0015 

oou) 

Well Materials 

Backfii Cement - 
bentonite grout 

seal. 1/4" Bentonite 
chipg 

Wter Pack 10/20 
Colorado silica sand 

ScmXl: stainless 
st4 4', slot # 10 

B a M i  collapsed 
borehole material 

n 0.0 to 05' - 2'Asphalt 011 tap 014' of gravel mad base material 
05  to 85' - V-td d o r ~  from light olin gray (Sy 6/1) to 
grrenieh black (SGY 2/1) gravelly day, -40% gravel and debris, 
deb& include.swood chips, brick pieas, moist. Fill 

85 to 10.0' - light dire gray (SY 6/1) silty day, very dense, pigar 
of asphalt, limestone cia& to 6', dry to slightly moist. Fd. 

10.0 to 16.0' - light olive grey (SY 6/l) silty shale with thin 
cakareous shale lenses and micritic to fossilicerous limestone, dry. 
weathered bedrock. 
color change at 125' to pale olive (1OY 6/2) and light olive bmwa 
(SY 5/61. 

16.0 to 1&0' - Medium bluish gray (5B 5/1) to oliw gray (5Y 4/1), 
silty shale 6th thin beds of calcareous shale and micritic to 
f d e r o u s  limestone, moist to wet be- interval 16.0 and 17.0'. 
weatheredbedrock. 

180 to 20.0' - Medium gray (N5). silty shale with thia fcdiemus 
limestow, dry. Unreeathd bedrodr. 

Total Depth = 20.0'. 



GEOLOGIC LOG 
Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRIU 
Drilling Fluid WATER 
Date Started 2/7/93 
Date Completed 2/8/93 
Loggedw DALE FLORES 

Project Manager PAGE : 1 MOUND-OU9 I GORDON m N  

Ground Surface Elm. (ft) 784.87 
Top of Casing Elev. (ft) 784.69 

BorPhole/WeU Id 0324 
!STATE PLANE COORDMATES 

North (ft) 59792659 

T 

0- 

B 

5- 

B 

10- 

B 

! - 
15 - 

B 

m-- - 

Well Materials L 
wig: stainless 
steel, 4' 
B a c m  cement - 
bentonite p u t  

ooo5 

0010 

Seal: 1/4' Bentonite 
0015 chip 

Filter Pack l O n 0  
Colorado silica sand 

oou) 
stX.ea slainless 
steel, 4', slot # 10 

I 

0.0 to 05' - 3' chick -halt -3. thick road grevel. Fa 
05 to 1.0' - Moderately ~ U C W  brown (IOYR 4/2) candy graVeI, 
-50% amse sand, -50% grawb to 15', moist. Fd. 

1.0 to 6.0' - Moderately oliw brown (SY 4/4) sandy silt, micritic 
limestone lensea, silt matrix slightly f i ,  dry to slightly moist. 
wealheld bedrock. 

6.0 10 115' - Dark greenish gray (5G 4/7) e t h d  ~ley, d-, 
medium to high plasticity, clast of limestone to 4', calcaffous shale 
kMe&verymoist. weathered bedrock 

115 10 120' - Dark greenish gray (5G 4/1) silty clay, trace g r a d ,  
low to moderate plasticity, moist. Weathered bedrock. 
12.0 to 13.0' - Dark greenish gray (SC 4/1) gravelly clay, 40% &vel 
to l', moist to wet. Weathered bedrock. 

13.0 to 205' - Moderately olive bmwn (SY 4/4) s a ~ d y  silt, micritic 
limestone lenses, silty matrix slightly f i l e ,  d y  to slightly moist. 
w e a l h e d  bedrock. 



PAGE : Project Manager 

brehole/WeU Id 0324 

GEOLOGIC LOG I MOUND-OU9 GURDON HORN - 2 of 

e I 

4 
25- 

30- 

- 

35- 

40- 

45 - 

Well Materials 

tckfii collapsed 
mehole material 

PiEel 13.61 1l :U 02/10/93 
z I 13-38 I 07:51 lOS/l  9/43] 

Well lljul LithdogicDescriptioo - 

D5 to 25.0’ - Medium light gray (N6) to medium gray 0, silty 

omiliferous limestone, dry 205 to 249, moist ?A5 to 25.V. 
Jnweatbered bedrock. 

bakwith cakaleoussbale knses, thin beds of miclitic to 

0 



5- 

? -  

10- 

- 
- 

15 - 

20-- - 

Well Materials 

wig stainless 
iteel, r .  

b c k f i i  Cement - 
bentonite grout 

Seak 1/4' Bentonite 
chips 

Fdter Pack: 10/20 
colorado silica sand 

0.0 to 25' - Grayish brown (5yR 3/2) silty Sand, Sand T i  *d* 
mot fvst 6-, tnup of gravel, slightly moist 

25 to 4.0' - Moderate yellow brown (IOYR 5/4) pwlly silt, -20% 
angular gravel, moderate eohesivness, moist. 

4.0 to 16.0' - Light olive (1OY 5/4) to grayish o h  (1W 4/2) silty 
clay, dense, fractures easily, very thin caiareous shale lenses, dry. 
Weathed bedrock. 

16.0 to 19.0' - Medium tight gray (N6) where dry, medium dark gray 
(N4) wbere wet silty shale, f i e ,  interbedded c a l m u s   hale, 
fracture at 17.0', dry to weL Bedrock. 

19.0 to 30.0' - Medium gray (N4) shale, thin beds of fossiliferous 
Limestone, shale fractures ea6ily. Bedrock. 



Project Manager PAGE : 

- 2 Q f  GEOLOGIC LOG MOUND - OU9 GORDON HORN 

Borehole/WeN Id 0325 
I 

1 

T- 
- 

c 
- __ 

25- 

30- 

35- 

40- 

Well Materials 

ren: stainless 
eel, 4, slot f 10 

SH 

Lithdogic Dcscriph 

Total Depth = 30.0'. 



GEOLOGIC LOG 

I 

Project Manager PAGE : 
GORDON HORN - 1 of 2 MOUND - OU9 

Well Materials 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date Started 4/3/93 
Date Completed 4/3/93 

Checked By PAUL DARR 
Losseaw DALEFLORES 

3acm cement - 
nntonite grout 

Borehole/Well Id 0326 
STATE PLANE COORDINATES 

North (ft) 597365.17 
East (ft) 1497091.18 

Ground Surface Elm. (ft) 87552 
87758 

Total Depth (ft) 33.0 
Top of Casing Elm. (ft) 

leaL- 1/4' Bentonite 

hips 

1 

CL 

CL 

0.0 to 10.0' - Variegated coloring: Olive gray (5Y 3/2) to dusky 
yellovPbmwn (lOYR2/2) to moderace yeuaW bmwn (10YR5/4) 
clayey silt, with angular Limestone gravel, brick pieces, 1 R of 
asphalt 6.0 to 7.0'' trace of mota at 95', organic zone 95 to 10.0', 
dry to slightly moist. Fa 

10.0 to 14.0' - Light olive gray (SY 5/2) clay, trace gravel, moderate 
plasticity, mol structures, brown staining, dry to slightly moist. 

14.0 to 18.0' - Moderate olive bmwn (SY 4/4) and light olive gray 
(SY 5/2) silty day, limeslone cobbles, &%its rernnant Mia& 

thin calearwwui lenses, dense, d y  to slightly moist. Weathered 
bedrock. 

18.0 10 193' - Medium my (Ns) 10 dark grey (N3) silty shale, 
fLssile, thin beds of fossiliferous limestone and calcamw shale. 
Bedrock. 

8 t93Y 13.62 13:43 04/03/93 



Project Ilenel)cr 

GEOLOGIC LOG I MOUND-OU9 GORDOW HORN 

25- 

30- 

35- 

40- 

45 - 

- 

PAGE : 

- 2 of z 

t 
a%en:SWuis 
Led, 4', slot # 10 

e 
F 

I 1 uscs 
lorehole/WeU Id 0326 

Ijthdogic Description 

193 to 33.0 -Medium gray 035) limestone and shale, limestone 
e n m  to 3. acperated by dmk, p o d  fractures. Bedrock 

Total Depth = 33.0'. 



lg Method ROTOSONIC DRILL 
-- UIAJ WATER. 

GEOLOGIC LOG MOUND - OU9 

)ate started 4/15/93 
4/15/93 )ate Completed 

C - .  - - - --- 

Project Maneger 

GW)ON HORN 

STAT 
m 

PAGE : 

of 

Well Materials 

casing: stainless 
iteel, 4’ 

k k f ~ ~  Cement - 
bentonite p t  

seal: 1/4‘ Bentonite 
C h i p s  

Saeen: stainless 
steel, 4‘. slot # 10 

I 

I I uscs 

3.0 to 5.0’ - Mdemte yellaw brown (IOYR 5/4) sand and p ~ l  

medium to coarse sand, dy. AUwial gravels. 
with -5056subanplartosubrounded gravels tocobblessize,5096 

5.0 to 25.0’ - Modersk plla~ brown (10YR 5/4) silty sandy gravel, 
-60 to 8096 f i e  to coarse gravels alternates witb sand lenses, fies 

water at 135 ft., saturated. River alluvium. 
-from - 20 - 4056 in SM& and gravels, cobbles to 5”, fmt 



Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 GORDOIl HORN - 2 of 2 
Borehole/WeU Id 0327 

I 

Well Materials 



I I I Proiect 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 

4/14/93 Date Started 
Date Completed 4/15/93 

DALE FulREs L Q d B Y  
- R R  

0328 Bon?hole/Well Id 
STATE PLANE COORDINATES 

North (ft) 601695.63 
East (ft) 1495166.40 

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

116.0 Total Depth (ft) Checked BY PAUL DA 

0- 

A 
A 

5- 

10- 

8 
8 
15 - 

A 

20-- 

Well Materiala 

Lackfi cement - 
entonite grout 

Iithorogic Description 

3.0 to 5.0' - Moderate yellow b m  (IOYR 5/4) sand and g r a ~ e l  
with -50% subangular to subrwnded granls to cobbles Size, 5096 
medium to amme sand, dry. AUWid gravels. 

5.0 to 35.0' - Moderate yeuaW b m  (IOYR W4) silty Sandy p W l ,  

-60 to 8096 fme to coarse grerels alternate with sand lenses, fiaa, 
vary from - u) - 4056 h coarse sands and gravels, cobble to 5', fvst 
water at 135 ft., saturated. River alluvium. 



e 

0 

Well Materials 

Project Wannger 
GEOLOGIC LOG MOUND - OU9 GORDOU HORN 

&de 
Pth - 

T 
10- 

25- 

- 
30- 

35- 

40- 

45- 

- 

PAGE : 

- 2 of 5 

35.0 to 43.0' - Dusky yeuaW b- (10YR UZ) to dark Fuowish 
b r r w  (IOYR 2/2) d, tracc of fiaes, medium @d moderateb' 
well sorted saad, saturated, 

Borehole/WeN Id 0328 



Project Manager 

eoQDoy HORN GEOLOGIC LOG I MOUND-OU9 

480 td 55.0' - fight olive gray sandy silt, f i  sand, trace of clay, 
r i  gravel, M~UIU gravel, dense, st if^, moist. ST to ss till unit has 
interbedded saturated sand lenses. liU. 

PAGE : 

- 3 of 5 

55.0 to 75.0' - Modaate ~ U W  b m  (IOYR S/4) ~ a n d y  gravels, 
T i  to COBIBC gravels, silt varies from trace to - 3046, color 
yellow (IOYR 6/6) when? more silt is pnsent, saturated. 



GEOLOGIC LOG I Project Manager 
MOUND - OU9 eoRDow HORN 

PAC€ : 

- 4 of s 
I 

7 
i 

Ph 
- 

75- 

85- 

90- 

95 

- 

Sam Well Materials 

seal: 1/4’ Bentonite 

chips 

B 
x 

Etorehole/WeU Id 0328 

92.0 to 935’ - Olive gray (SY 3/2) sandy silt, trace of clay, fme 
angular gravel, dense, stiFf, slightly moist to moist. Ti 

935 to lll.v - olive gray (SY 3/21 sandy grave4 coame san4 - 
fm- %gravel varies up to - 4096, poorty graded, saturated. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 eoRDoIl HORN 

- 

- 
00- 

.M - 

110- 

115. 

120 

125 

- 

PAGE : 

- 5 of 5 

Well Materials 

creen: stainless 
Eel, 4', slot # 10 

3ackfii collapsed 
mhole material 

GROUNDWATER 

I ~ 

3omhole/Well Id 0328 

Lithologic Description 

111.0 to 114.0' - Moderate olive brown (SY 4/4) to oliw gray (% 
3/2) day, some limestone clasts, eshiiits remnant bedding fractures, 
very stilf, slightly moist to moist. Weathered bedrock. 

114.0 to 116.0' - Medium gray (N4) silty shale, f d e ,  thin lense of 
limestone, dry. Bedrock. 

Total Depth = 116.0'. 

8 l53Y 13.50 15:OO 04/14/93 



Project Manager PAGE : 

ND-OU9 I -ON HORN GEOLOGIC LOG 
I 

MOUI 

~~ ~~ 

Comments: Vacant lot south of MIM Industries between Lock and Linden Am. 

Drilling Company NORTH STAR DRILLING 
Dnlhg  Method ROTOSOMC DRILL 
lhilline Fluid WATER 

1 

Borehole/Well Id 0329 
STATE PLANE COORDINATES 

North (ft) 601231.83 

5- 

10- 

15 - 

3 -  
20-- - 

Well Materials 

casing: staialess 
steel, 4' 

Backf-i-i Cement - 
bentonite grout 

Jeal: 1/4" Ekntonite 
chips 

Filter P& lono 
Colorado silica sand 

sereeo: stainless 
steel, 4', slot # 10 

GRWNDWATFR 
I 

8 t3EEl 19.00 10:17 03/19/93 

FI. 0.0 to 4.0' - Light brown (5YR 5/6) silty sand, - 30% Tie sand, -20% 
silt, ttre ofdebris, debris include wood pieas, leaves and road base 
gravel, trace of root structure, moist. Fi 

5.0 to 10.0' - Moderate yellow b m  (IOYR 5/4) silty gravel, 60% 
silty and fm sand, 40% gravel, gravel to I n ,  Strong petrdeU 
odor, dry. Fill. 

10.0 to 15.0' - Moderate yellow bmwn (10YR 5/4) silty grawl, 60% 
silty and f i e  sand, 40% gravel, gravel to lP, strong petmleum 
odor, dry. Fill. 

16.0 to 18.0' - Moderate yellow bmwn (IOYR 5/4) sand, medium 
grained, well sorted sand, no gravel, dry to moist. 



GEOLOGIC LOG MOUND - OU9 

e 

Project Manager PAGE : 

WRDW HORN - 2 of 2 

Well Materials 

DEPTH I HQlR I DATE 
19.00 I 10:17 103/19/93 

215 to 25.0' - M e d i ~ ~  darL m y  oJ4) C h P Y  at, trace of 
subangular pvek, grads to lm, matrix o f  silt and clay with 
-8096 dt, vevdense, alightly moist. Ti. 

Total Depth = 23.0'. ~- 



GEOLOGIC LOG MOUND - OU9 

10- 

15 - 

PAGE : Project Manager 
CDRDOll HORN 1 of 7 - 

saml 
T A  

TJth 

O- A GC 
A GC 

'- A GC 

A G( 

rilling Company NORTH STAR DRILLING 
rilling Method ROTOSONIC DRILL 

WATER rilling Fluid 
ate Started 3/7/93 
ate Completed 3/18/93 

hecked By PAULDARR 
DALE FXORES @By 

Well Materials 

0330 Bozthole/WeU Id 
STATE PLANE COORDINATES 

North (ft) 6om.60 
East (ft) 14W22l2 

Ground Surface Elm. (ft) 707.97 
Top of Casing Elev. (ft) 707.43 

175.0 Total Depth (ft) 

sing stainless 
Eel, 4' 

~ ~ k f i k  Cement - 
:ntonite grout 

lithologic Description 

).O to 4.0' - light bmwn (PIR 5/6) saty sand, -30% fie sand, -20% 

pvel, trace o f  mot structures, moist Fd. 
dt, trace of deb& debris includewood pieces, leaves and road base 

10.0 to 15.0' - Moderate yellow bmwn (10YR5/4) silty gravel, 60% 
silty and fie sand, 40% gravel, gravel 10 lr, Strong petroleum 
odor, dry. FiU 

16.0 to 18.0' - Moderate yeuaW bmwn (IOYR 5/4) sand, medium 
grained, well med sand, no gravel, dry to moist. 

18.0 to 215' - Moderate yellow bmwn (lOYR5/4) silty sandy 

-40% coarse sand and silt, poody &ed/graded, wet to saturated. 
gravel, subangular to an- gravels, -60% gravels, Brave1 to 4", 

04/04/93 
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0330 I Borehole/WeU Id 
I 

1 
. .  

Well Materials 

22.17 04/04/93 

Lithdogic Description 

I lllvpel 
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GEOLOGIC LOG MOUND - OU9 GORDON HORN - 3 of 7 
Borehole/WeU Id 0330 

Well Materials IithdogicDescriptioa 

(-SO%), unit has become rey hard, moist with saturated mame 
sandy knses from 525 to 52.9. Sandy till. 

54.0 to 56.0' - olive gray (SY 3/2) silty sand, trace o f  angular 

Sands (-5096), soft, vey moist sandy till. 
pvd, matrix of fm sand and silt with majority of matrix fm 

56.0 to 64.0' - Grayish dive (1wR 4/21 dty SaadY -40% 
atmje sand, -50% subangular to subrounded g r a d  to 4' in 
diameter, - 1096 silt, poorly sorted/-, saturated. Outwash. 

64.0 to 675' - Olive Bray (SY 3/2) silt and silty Sand, trace Of 

angular gravel, matrix of fm sand and silt with majority of matrix 
fme sands (-SO%), dry. Sandy till. 

I 



GE 
Project Manager 

HORN - -4 ZOLOGIC LOG MOUND - OU9 

I luscsl 
I Borebole/WeU Id 0330 

n- 

... ... 

80- 

85- 

- 

90- 

95- 

- - 

well Materials ’ Li-Deseriptioa 

5/4) sandy gravel, fm 
to medium sand, -40% fm to medium gravel, trace dt, saturated 
from 82.0 to 84M, bemmes d y e r  at 84.0 feet. 

85.0 to 95.0’ - Iight olive gray (SY 5/2) sandy gravel, mlt, 
coaf~e sand to fme gravel, gravel subrounded to rounded, trace of 
angular limeatone cobbles, poorly graded/&ed, 96 gravels varies 
from 85.0 to 95.0’ average is -=, saturated. 

95.0 to 111.0’ - Iight o b  gray (SY 5/2) sandy gravel, trace silt, 
coarse sand to fme gravel, gravel subrounded to rounded, trace of 
angular limeatone cobbles, Poorty gtaded/sorted, saturated. 
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Borehole/Well Id 0330 

..I;--.* Well Materials 

. -  . . . _  

111.0 to 115.0' - Moderate olive bmwn (5y 4/4) sand, medium to 
coarse grained sand, trace of gravel to l', Little to no fmes, 
saturated. 

115.0 to 135.0' - Li&t olive gray (5Y 5/2) gra~elb sand, COB= 
sand, f i  gravel, trace of rounded g r a d  to 1 1W. little to no fines, 

coarse sand sham moderstely good Soicing, saturated. 
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Borehole/Well Id 0330 

GEOLOGIC LOG I MOUND-OU9 GORDON HORN - 6 of I 

'i 
J 

30- -- 

35- 

I40 - 

145 - 

150 - 
- 

- - 

~ 

Well Materials lithologic Desaiption 

135.0 to 145.0' - Light o h  gray (SY 5/2) gravelly Sand, co818e 

sand, fme gravel, trace of rounded gravel to 3', little to no f i  
coarse sand exhibits moderately good sort* saturated. 

145.0 to lS3.0' - Light olive gray (W 5/2) gravelly sand, eoar~e 

sand, f i  gravel, trace of rounded gravel to 3.. little to no ftnes, 

co618e sand exhibits moderately good sorting, saturated. 



Project Manager GEOLOGIC LOG MOUND - OU9 GOUDON HORN 

Sam 

PAGE : 

r of 7 - 

Well Materials 

-: stainless 
eel, 4, slot # 10 

h c k m  collapsed 
orehole material 

Lithologic Desaiption 

63.0 to 155.0' - Iight dive gray (5y 5/2) sand, medium sand. trace 
S gravel at 153.0 to no gravel at 155.0'. sand exhibits good sorting, 
little to w r i ,  wet. 

W.0 to 1645' - Light olive gray (5%' 6/1) gravelly sand, coar~e 
and, f i  to coarse gravel, gravel content varies from 10 to 50% 
thrwghout intend, gravel to 3 l/Z inches, little to no fines, poorly 
mled/graded, saturated. 

1645 to 172.0 - Olive gray (5Y 4/1), sandy silt, moderately 
cohesive, trace of wood fragments, some black organic banding, 
moist. 

172.0 to 175.0' - Medium gray OJS) silty shale with fossiliferous 
limestone lenses, highly weathemi, dry. Bedrock 

Total Depth = 175.0'. 



GEOLOGIC LOG 
Projwt Manager PAGE : 

MOUND - OU9 Gow#m HORN - 1 of 2 

DrillingF 
Date star 

~~ 

Drilling Company NORTH STAR DRILLING 
D n h g  Method ROTOSONIC DRILL . .  

iuid WATER I North(ft) 599505.71 

BoreholeDVell Id 0332 
=ATE PLANE COORDINATES 

~ . ,  - 

ed 4/1/93 I East (ft) 1497447.41 
Date Completed 4/2/93 

checked Bv 
GARY STOOPES 
PATJLDARR - - -  

Losseaw 
Ground Surface Elm. (ft) 79432 
Top of Casing Elm. (ft) 793.88 
Total Depth (ft) - 35.0 

~~ 

Comments: In northeast comer of lower parking lot, Mound property. 

I 

T 

0- 

- 
5- 

10- 

B 

15 - 
n -  - 
F .  

lo-- 

Well Materials 

B8Cm cement - 
bentonite grout 

seal: 1/4' Bentonite * 

GROUNDWATER 
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hrehole/WeU Id 0332 

10- 

- 
.... . . 

25- 

- 
30- 

35- 

40- 

45- 

- - 

Well Materials 

Iter Pack lorn 
Jlorado silica sand 

men: stainless 
eel, 4', slot # 10 

wi lono 
M o d o  silica sand 

GROUWDWATER 

Lithotogic Dgaiption 

30.0 to 35.v - tal- siltstoae, interbedded fo65mcro~ 
limestone, abundant fossils, -one lensea not as abundant as in 
interpal 25.0 to 3o.v. 

Total Depth = 35.0'. 



GEOLOGIC LOG MOUND - OU9 
Project Manager PAGE : 

GORDON HORN - 1 of 7 

Sample 

~ 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date Started 4/5/93 
Date Completed 4/7/93 

GARY !STOOPES LogseaBy 
Checked By PAULDARR 

ID 

BoreholeKN Id- 0333 
STATE PLANE COORDINATES 

North (ft) 600547.19 
East (ft) 1494851.90 

Ground Surface Elev. (a) 70034 - 

Top of Casing Uev. (ft) 69955 
Total Depth (ft) 165.0 

~ 

Well Materials 
JSCS 

Rock 
or 

'IS 

- 

asing: stainless 
iteel, 4' 

Lithologic Description 

0.0 to 0.2' - Silty day, grass. roots. Topeoil 

0.2 to 3.0' - Moderate f l a w  bmwn (1OYR 5/4) f i e  to medium 
gravel with -2596 f i e  sand and silt, subrounded to subanplat 
gravelto35inchesF~ 

3.0 to 4.0' - Dark yell& bmwn (1OYR 4/2) silty clay, some fie 

4.0 to 7.0' - hilled through concrete block, old foundation ? 
gravel. m 

hcklilk Cement - 
Kntonite grout 

GROUNDWATER 
i 

2 I Lith 

13.0 to 15.0' - Medium gray (NS) to light gray (N7) f i e  gravel, 
muaded to subrounded, - 25% silt and day, moist to wet. Wet at 
15.0' (water table). 

I I HOUR I DATE 1 
8 13:tl 05/19/93 
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Well Materials 

brehole/Weli Id 0333 

38.0 to 51.0' - Fure to medium gravel, no sand or fmes, very clean 
gravel, wet. 
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I Borehole/Well Id 0333 
I 

sari: Well Materiab 

qter Pack l O n 0  
b l o d o  silica sand 

Screen: Stainless 
Iteel, 4', slot # 10 



PAGE : Project Manager 
GEOLOGIC LOG MOUND - OU9 GURDON HORN - 4 of J- 

Well Materials 

Backfilk 1/4' 
eentonitechips 

Rock 

Borehole/WeU Id 0333 

I I I 



PACE : Projcct Manager GEOLOGIC LOG I MOUND-OU9 GORDON HORN - 5 of 7 

Materials 

I333 15.78 13:tl 05/19/93 

BoreholelWeU Id 0333 

IithdogiC Description 

I95 to 101.0' - Silty sand, crumbly but Semi coherent, moist. 

LO1.0 to 102.0' - Coanre sandy silt and clay With clasts to 1 - 2-, 
iease to semi film and soft. Sandy till to silty and clayey UL 

6th subangular gravel to 3', -25% vey fie sand and silt. Outwash. 
102.0 to 103.0' - Olive gray (SY 4/1) co~c6e sand and fm gravel 

103.0 to 108.0' - Light dive gray (SY S/z) silty thy, with 15 to 20% 
subangular dast 2 - SI dense, f i  dry. m. 

108.0 to 110.0' - Olive gray (SY 4/1) coarse sand and fie p w l  
with subangular to subrounded cobbles to 3', some fines, wet. 

114.0 to 119.0' - Olive gray (SY 4/1) medium to co~c6e sand with 
thin (-13 silt lenses, subangular cobbles 3 4 ,  wet. 

119.0 to 122.0' - Light olive gray (SY 6/l) c a m  sand and fie 
gravel, subangular to subrounded gravels to 3', - 25% fines. 

122.0 to 126.0' - Li@ dive gray (SY 5/2) co~c6e Sand and T i  
gravel, danguhr to subrounded g r a d  to 45', tittle f i a  



..... 

Project Manager PAGE : 

GEOLOGIC LOG I MOUND-OU9 eoRDoLl HORN - 6 of 7 
Borehole/Well Id 0333 

sari 
I I I usa 

......... ~ 

x 

IithdogicDesaiption 

126.0 to 128.0' - Fm gravel, trace gravel to - 2 3 ,  no sand or f i  

128.0 to 143.0' - Light olive gray (5Y 5/2) sand Md fm 
grawb subangular to subrounded gravel to 4-5.. lit& fmes. 

143.0 to 160.0' - Iight olive gray (5Y 5/2) fme to medium gram1 
and amme sand with -30% silt and clay, subangular to subrounded 
gravel to 4-6,. Drilled into limestone boulder at 143.0 to 1435'. 



Project Manager 
GEOLOGIC LOG 1 MOUND-OU9 HORN 

I 

PAGE : 

- 7 of 7 

GROUNDWATER I 

DEPTH 
13:tl 05/19/93 fw 

160.0 to 163.0' - Pale dive (IOYR 6/2) clay, rum, crumbly, dry, 
ehangee color to medium gray (NS) @ - 161.0'. Weathered bedrock 

163.0 to 165.0' - Medium gay @IS) siltstone with l f l  fujsilifcroous 
limestone lenses, dry. Bedrock. 

Total Depth = 165.0'. 

. 



Sam Well Materials 

asing: stainless 
eel, 4' 

ackfik Cement - 
entonite grout 

m. 1/4' Bentonite 
:hips 

Filter Pack: l O n 0  
Colorado silica sand 

saeen: stainless 
steel, 4'. dot # 10 

8 
z 

0.0 to 45' - Moderate *OW b- (10YR 5/4) silty sandy pWlS, 
-50 p ~ b  to cobbles size, graveb subrounded to rounded, p v e b  
used as fi material, good root development. Fii. 

15 to 5.0' - 6 of conmte under gravel, probably old foundation. 

5.0 to 15.0' - Sandy Grave4 little to no fines, moderate good 
grading, pooity sorted, subangular to subrounded, gravels to 2 
inches Alluvium. 

15.0 to 29.0' - Moderate yellow bmwn (10YR5/4) gravelly sand, 
saturated from 15.0 to 29.0'. AUW~IJUL 



.. . 

Project Wenmger 
GEOLOGIC LOG 1 MOUND-OU9 CORDON MORN 

PAGE : 

- 2 of 2 
I 

Sam 
-~ 

Well Meterials 

Erehole/well Id 0334 

. .. 

Total Depth = 29.0'. 
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I of 4 - GEOLOGIC LOG MOUND - OU9 GoRwlll HORN 

killing Fluid WATER North (ft) 598844.46 
bate Started 2/15/93 East (ft) 1494824.70 

0335 ~rilliing Company NORTH STAR DRILLING Borehole/WeU Id 
hilling Method ROTOSONIC DRILL STAm PLANE C O O R D I N A ~  

bate Completed 3/29/93 Ground Surface Elev. (ft) 705.92 
D.FLORI?S/R.MORROW Top of C a s h  Elev. (ft) 705.43 

:heCked By PAULDARR Total Deptb (ft) 
:ommentx In Miamisburg City Park dong sidewalk next to play ground 

81.0 
m€Wd By 

0- 

10- 

15 - 

20-- 

Well Material6 

wing: stainless 
eel,4'tobdtom, 
r s a l  easing to 
1.0' 
adbill: Cement - 
mtonite grout 

1 
I 
I 

J 

i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

D.0 to 05' -Asphalt ovw 4' Of gravel Wbgrede. 

D 5  to 6.0' -Li@ olive b m  sandy silt, -triX composed 015056 
Band and 50% silt with a trace of clay, interval has some blocky 
limadone dasts to T,Verydense, moist 

6.0 to 8.W - Moderate yeuaW b m  sandy silt, mtrb composed of 
5096sand and5056siltwith a trace of clay, interval has some blocky 
limestone dasts to T, light dive bmwn, more lenses of well sorted 
f ie  sand, wwy dense, moist. 

8.0 to 115' - Light olive gray, with gray staining, f ie  sand and silt 
with trace of limestone gravel, gravel to 3', stirr, nonplastie. 

115 to 125' - Light olive gray to moderate yellowish bmwn with 
gray staining, f i e  sand and silt with trace of limestone gravel, 
gravel to Y, stiff, nonplastic 

12.0 to 13.0' - Olive green clayey silt with 10% f ie  sand, bas trace 
fossil fragments, trace of limestone clasts to 4'. very StiTT, non to 

plasticity, slightly moist to moist 

13.0 to 22.0' - Dark greenkh gray (SGY 4/1) clayey silt, 10% f i e  
sand, has trace of fossil fragments, trace of limestone clasts to 4', 
my stiff, non tolawplssticity,Veryhard mg, slightly moist to 
moist 
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BOrehole/Well Id 0335 

Well Materials 

ieal: 1/4' Bentonite 
.hip9 

22.0 to 27.0' - Medium dark gray OM), silty shale with fossiliferous 
thinly hedded limestone beds, gradational contact from weathered 
clay at 20.0' to distinguishable shale at 23.0', f i d e ,  slight moist 
BedrodL 

RUN #1: 27.0 to 35.9' 
RECOVERY = 10096 
RQD = 45%. 
M d h ~  PY W/O) P- ' tlylunnogeneous-some 
hterbeddedwithliwstone,vnyfomsilif~uswithpar(ingsaloag 
fossil 
no fractures evident, poor RQD may indicate f&uring, however, 
caring chewed up broken pieces pretty well, limestone is micro to 
caanrely aystalline, vuy hard, dense, no visible w t y ,  dy. 

genaally indistina beddink dry along bedding features, 

Hit water at 365'. 
RUN #2: 35.9 to 40.9' 
RECOVERY = 91% 
RQD = 48% 
Medium gray (NS/O) shale, predominately homogenmus - some 
inkheddedwithlimestone,veryfodiferouswith~partingealong 
fossil zows, generally indahct bedding, poor RQD may indicate 
fracturing, hawever, coring ground up broken pieeeS, hit water h the 
fracture zones from 35.95 to 38.12', hestone is mien, to coarsely 
cystalliae, very hard, dense, lower COR is solid, non-fractured, 
matrix is d y  to damp. 

RUN #3: 40.9 to 50.0' 
RECOVERY = 10096 
RQD = 88% 
b y  (N5/0) interbedded shale and limestone, predorntnan ' *  
h o m ~ ~ v e y f ~ e r o u s w i t h ~ n g s a l o n g f o s s a z o n e s ,  
genemuyindist ind~g,dry~gbeddmgfeatuRs,veypoor 
RQD may indicate frpauring hawrver coring ground up broken 
pieces pretty well, limartone is micro to comely -ne, vy 
bard, dense, laver awe is solid, wa-fractured, matrix is dry to 
damp. 



Project Menegcr 
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Iter Pack : #7 
lica sand 

PAGE : 

- 3 of 4 

reen: staid- 
eel, 4‘, dot # 10 

Eackfii #5 silica 
md 

ackfii 1/4‘ 
wtonite chips 

KholelweU Id 0335 

RUN # 4  50.0 to 605’ 
RECOVERY = 10046 
RQD = 47% 
Medium tight gmy (N6/0) inteheddd limestone and shale: 

r d -  shale ism platy to fissile at times, trace mft d i n t  
deformation, some open beddig in limestone, wet to moist almg a- isveyhard,coamlycrystaUinedense,p~ 
damp. 

kewrallyo.1 to 0 2 s  t h i e l r s t f i n ~  trace motw very 

RUN # s  605 to 70.3’ 
RECOVERY = 10056 
RQD = 67% 

Medium tight gray (N6/0), shale interbedded with limestone, trace 
mottles, very fotisiliferous, shale is very platy to fsi le  at times, trace 
soft sediment deformation, some open bedding in limestone, 
limestone is very hard, coarsely crystalline dense, gewrally damp, no 
fractures, some powty developed W i g  fractures in shale, thin 1 - 
2 mal, shale lenses in limestone, wet along padin@ in shale. 

RUN #6: 70.3 to 81.0‘ 
RECOVERY = 10056 
RQD = 78% 

Medium light gmy (N6/0), limestone interbedded with Shale, trace 
mottla, vey fossiliferwa shale isvery platy to f i i  at times, trace 
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Borehole/well Id 0335 

90- 

I 

80- 

85- 

PtY3 36.50 14:42 02/23/93 

Total Depth = 81.03'. 



P 
A 
A 

5- 

10- 

15 - 

20-- 

Well Materids 

kckfilk Cement - 
entonite grout 

Iithdogic Desaiption 

0.0 to 3.0' - Landscape gravel aver 4 inches of asphalt, contain8 

of peat and sand to 3.0 feet. Fill. 
miscellaneousdebrissuehespiecesofw-Apeet material, miam 

3.0 to 35' - Dark yellow bmwn (10YR 5/4) sand, f i e  sand, trace of 
clay, pey dcnse,.trace of angular g r a d  

35 to 10.0' - Moderate yellowish bmwn (1OyR 5/41, graveW sandy 
silt, f i e  sand, -40 to 50% graveb up to 3., dense, moist. crswlly 
till. 

10.0 to 15.0' - Moderately y e l l a ~  b- (10YR 5/4) silty ~ a n d y  
gravel, well graded, f i e  sand to coarse gravel, grad to 2 inch- 
gravel subangular to subrwnded, slightly moist. OuhRaah. 

15.0 to 20.0' - Moderately yellow bmwn (10YR 5/4) silty sandy 
gravel, well graded, fm sand to 
g r a d  subangular to subrounded, slightly moist. Outwash. 

grawl, gravel to 2 inches, 



Project Manager PAGE : 

GEOLOGIC LOG MOUND - OU9 mol HORN - 2 of 6 
Borchole/weU Id 0336 

Sam - 
T 

A 

well Materials Lithologic Desaiptioa 

20.0 to 22.0' - M a t e l y  ycllcrw b- (1OYR 5/4) silty sandy 
gla4weu m f u r e d  tocoarsc gravel, gravel to2inches, 
gravel subangular to subrwnded, slightly moist. Outwash. 
Fust water 22.0'. 
22.0 to 225' - M&te p l l ~  b- (10YR5/4) PnUy silt, 
glavel(-4596), ny dense, moist. Till lease. 

-1, Wcilgruw fme Mad to canlse pe4-gnVel to 2 inches, 
225 to 25.0' - Moderately yellow bmwn (IOYR 5/41 dty sandy 

pvd subangular to subrounded, dightly moist. Outwaah. 

25.0 35.0' - Pale yeuCmr bmwn (IOYR 6/2) to moderate pUm bmwn 
(IOYR 5/4), silty saady p w l ,  fune to conme grovel (-6O%), 30% 
aMfse Band, trace silt, PoOTty &?aded/@ Ou- 

35.0 to 37.0' - Moderate yellow b m  (1OYR 5/4) P V e U y  sand, 
poorty sorted, Saturated. 

37.0 to 53.0' - Pale yellow bmwn (1OYR 6/2) to moderate pUm 
bmwn (10YR 5/4) silty sandy pxl, -6096 f i e  to coarse 
to 3 inches, 3096 coarse sand, trace silt, trace cobbles to5 inch- 
saturated. outwash. 

UP 



3.0 to 54.0' - Olive gray (5Y 4/7) gravelly sandy silt, fme sand, 
~O%pv&submunded to rounded, gravels up to 1 inch,vwystiff, 
bmse, sligh@moist.liU 

4.0 to 63.0' - Moderate FU~W b- (IOYR 5/4) dty sandy 
pvel, 60% fm to come grnvel up to 3.. 30% coanjc sand, 10% silt, 
race of cobbks to 5 inchas, saturated Outwash. 

63.0 to 64.0' - Moderately yeUw bmwn (10YR 5/4) Band, trace 
-1, angular gravel, fmc nand, my  stirr, no plasticity, moist. 
betill. 
64.0 to 645' - Modaate F U ~ W  b- (1OYR 5/41 sand, -30% 
rounded gravel, very stif f ,  nonplastie, moist. hvelly till. 
p t e d  from 63.0 to 64.0 by thin g r a d  len~e. 

645 to 85.0' - Moderate pUm bmwn (IWR 5/4) silty 
granls. -60% fme to coarse gravel up to Y, -30% coame sand, trace 
of silt, poorty g r a d e d / d ,  saturated outwash. 
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Borphole/Well Id 0336 

well Meterials 

seal: 1/4' Bentonite 
chips 

I 

IitbdogicDescription 

85.0 to 87.0' - Moderate yeUm bmwn (10YR 5/41 p-w saad, 
mmse sand, ma? grcnnl. p o D i t y g l a d e d / ~  little to w fie€% 

Saturated. outwash. 

87.0 to 1E.0' - Moderate p U a ~  b- (10YR 5/41 SIty sandy 
gravel, -60% f i e  to conme gmvel up to 3 inches in diameter, 3056 
mmse sand, 10% silt, trace of cobbles to 5 inches, saturated. 



1 
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well Materials 

iker Pack 10/20 
blorado silica sand 

mm 1 0 m  
b b d o  silica sand 

Lackfii 1/4' 
kntonite chips 

B 
x 

105.0 to 110.0' - Moderate yeUw bmwn (1OYR 5/41 graveb sand, 

Batmted. outwash. 
t?olne silk coalam from 105.0 to llO.0', poorty d / g r a d e d ,  

110.0 to 115.0' - Moderate ~ U O W  b- (1OYR 5/41 silty Sandy 

gravel, -6096 fme to coarse grad, -30% coarse sand, some silt, 
poorty graded/sorled, saturated. Outwash. 

115.0 to 121.0' - G h h  gray (5GY 6/l) clay, traQ Of ~ p l a r  
limestone clast, rey dense, vwy thin sand lenses were day 
fractures, remnant beddig features, d y  to slightly moist. 
weathered bedrods. 

121.0 to 125.0' - Dark greenish gray (5GY 4/1) fossitifelous 
limestone grawl, angular limestone p v e l  to 3*, lease of T i  to 
medium sand at 124.0', some silt, interval from 121.0 to 121.75' is 
mixture of broken Ioek and gravel. 



I 
PAGE : Project manager 

GEOLOGIC LOG MOUND - OU9 GORWW HORN - 6 of 

I Bomhole/WellId 0336 

Sam: I well 
well Mataials con T 

I 
I . .  . .  
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rilling Company NORTH STAR DRILLING Borehole/WeU Id 0337 

rilling Method ROTOSONIC DRIU STATE PWINE COORDINATES 
irilling Fluid WATER North (ft) 60037279 
late started 3/21/93 East (fi) 14%201.85 
late Completed 3/21/93 Ground Surface Elm. (ft) 710.10 

DALEFLORES Top of Casing Elm. (fi) 709.74 
'hecked By PAULDARR Total Depth (fi) 
:omments Parking lot of Top Design at 3rd and Mound 

37.0 
O d B y  

0- 

3 

5- 

10- 

15 - 

20-- - 

Well Materials 

hshg stainless 
leel, 4' 

kkfii. Cement - 
entonite grout 

seal: 1/4' Bentonite 
chips 

m Rock 

1.0 to 3.w - m 

3.0 to 35' - Dark yellow bmwn (IOYR 4/2) sand, fme sand, trace of 
day, very &me, trace of angular p v e L  

35  to 10.0' - Moderate y e l l h h  b m  (1WR5/4), pvelly sandy 
silt, fm sand, -40 to 5096 gravels up to 3', dense, moist. GraveUy 
till. 

10.0 to l5.0' - Moderate yellow bmwn (1WR 5/4), silty sandy 
gravel, well graded, fme sand to coarse gravel, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 

15.0 to 20.0' - Moderate yellow bmwn (IWR 5/4), silty sandy 
gravel, well graded, fme sand to coarse gravel, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 
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CORDON HORN 

Borehole/WeU Id 0337 
GEOLOGIC LOG MOUND - OU9 - 2 of 

I I uscs 

35- 

40- 

45 - 

- - 

Well Materials 

m: stainleas 
al, 4', slot # 10 

Litb LithologicDesaiption Gk well c-. 

20.0 to 22.0' - M h k  yellow 514) silty Mndy 
gmel,wtll graded, f m d  tocoarsegrawl, gravel to 2 inches, 
gravel subangular to subrounded, slightly moist. Outwash. 
Fd water 22.0'. 

'22.0 to 223 - Moderate yellow bmwn (1WR 5/4) gramb'& 
gravel (-5%), vwy dense, moist Till lense. 

- GW 

e 

. .  

a 
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Sample 

PAGE : 

- 1 of 

Well hiaterials 

killii Company NORTH STAR DRILLING 
hilling Method ROTOSONIC DRILL 
Mii Fluid WATER 
late Started 4/1/93 

nwd By 
late Completed 4/2/93 

kcked By PAULDARR 
DALEFLORES 

hshg stainless 
teel. 4' 

0340 Borehole/WeU Id 
STATE PLANE COORDI'NAm 

North (ft) 597650.90 
East (ft) 149472350 

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

40.0 Total Depth (ft) 

;eal. 1/4' Bentonite 

qter Pack 10/20 
hlorado silica sand 

keen: Stainless 
iteel, 4', slot # 10 

Backfik 1/4" 
Bentonite chips 

145 to 1s.V - C r a w  Oiive (IOYR 4/2) to moderate yellow brown 
(IOYR 5/4) silt, trace amounts of f i  angular gravel SliehUy moist 
to moist. Ti 

15.0 to 245' - Grayish olii (lOYR 4/2) to moderate yellow brown 
(IOYR 5/4) silt, trace amounts of fie anm gravel, vey dense, 
some amme sand in matrix, moist .Ti  



GEOLOGIC LOG MOUND - OU9 

Sam - 
T 

20- 

. .. 

25- 

Project llsMgcr PAGE : 

CORDoll HORN 2 of 2 

30- 

35- 

40- 

45 - 

- - 

- 
A 

Well Materials 

lackfik 1/4' 
kntonite chips 

n 

245 to 2S.V - Light b m  (5YR S/a) sand, medium sand, weU 
\sortcdeandlenBe,moist 

245 to 35.0' - Olive gray (PI 3/2) sandy clay, nry dense, trace 
amounts of angular gravel, mom clay in matrix, dry. Till. 

35.0 to 38.0' - Olive gray (W 3/2) sandy clay, very dense, trace 
amounts of angular gravel, more day in matrix, dry. TilL 

38.0 to 40.0' - Shale with thinly bedded fossfiifemus limestone 
lensee, shale is frssie, moist from 385 to 39.0', crumbles easily, dy. 
Shale bedrock. Limestone boulders 38.0 - 38s'. 

Total Depth = 40.0'. 
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GEOLOGIC LOG MOUND - OU9 GORDON HORN - 1 of 3 
Drilling Company NORTH STAR DRILLING Borehole/WeU Id 0341 

Drilling Fluid WATER North (ft) 59765038 
Date started 3/29/93 East (ft) 149472837 

3/30/93 Ground Surface Elm. (ft) 706.40 Date Completed 
mSdBY GARY STOOPES Top of Casing Elev. (ft) 705.99 

Comments: 

Ddmg . .  Method ROTQSONIC DRILL STATE PLANE COORDINATES 

CkkedBy PAUL DARR Tdal Depth (ft) 55.0 
On West access road near intersedion of two gravel roads. 

Well Materials 

3ackm cement - 
rmtonite grout 



Project Manager PAGE : 
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brehole/WeU Id 0341 

Well Materials 

seal: 1/4' Bentonite 
chips 

Filter Pack: lorn 
colorado silica sand 

I lithologic Description 

usto26.0'-san4mediumgraiaed, - 1o%fi~weUSorted,  
slightly moist to dry. 

26.0 to 280' - sand gravel, amme to f i e  gravel, angular to 
Bubangular, -20% fies (silt and clay), slightly moist to d y .  

' 

I. 

39.0 to 41.0' - Moderate # l c r ~  b m  (IOYR 5/4) sandy gra~el, 
same grained sand, angular clasts to Y, -25% fiea, slightly 
cohesive, wet to moist. 

41.0 to 56.0' - Medium gray (Ns) siltstone, limestone lenses to 4' 
thick, some fossils pnsent, abundant fossils 50.0 to 56.0', dry to 
slighttymoist 
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GEOLOGIC LOG MOUND - OU9 GORDOW mn - 3 of 5 
Borehole/WeU Id 0341 

50- 

55- 

60. 

65 

n 

Sam Well Materials 

reen: s@inlars 
el, 6, slot # 10 



Well Materials 

asing: slainlem 
eel, 4' 

d d k  Cement - 
entonite grout 

1.0 to 45' - Dark yellawish b m  (10YR 4/2) Silty dey, feW cobbles 
n upper 1 to T, mote f i  6., T i  to very T i ,  slightly moist. 
rops0iL 

IS to 7.0' - Moderate yeuawish b m  (1WR 5/4) medium wed 
sand. trece f i w e U  mted, dry to moist. 

7.0 to 12.0' - Moderate b m  (1OYR 5/4) eOanre Band and 
T m  gravel, daste  gular to sutrrounded, - 20% fie% moist at 8', 
wet to saturated at 10'. 11 to 12' fie gravel lenses with no Ties. 
outwssh. 

120 to 16.0' - Moderate ~ U a w i s h  b m  (1WR 5/4) eoar~e W d  
and f i  gravel with ~ p l ~  to subrounded dasts to 6, fies 20 - 
3056,wel. outwash. 

16.0 to 20.0' - Moderate y e U d h  b m  (lOYR5/4) fie grave4 
trace of rime& well sorted 
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GEOLOGIC LOG I MOUND-OU9 CORDOH HORN - 2 of 

beholelwell Id 0342 
~ 

Well Materials 

28.0 to 30.0' - Modcrate yellowish bmwn (10YR 5/4) fme to medium 
gnveb h * g f a d  to 4 - 5'. 20 - 3096 f m a  

30.0 to 45.0' - Modmte YellQWiBh b m  (1WR 5/4) fme md to 
fm 
traa of fmaL 

rounded to subrounded dasts to 2', fmr albwpk dsete, 

e 

e 
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GEOLOGIC LOG I MOUND-OU9 toRDoy H a w  - 3 of J- 
BoreholeDVeU Id 0342 

I 

50- 

55- 

60- 

65- 

II II 

49.0 to 52.0' - Moderate yeuawiSh bmwn (1OYR S/4) f i e  gravel, 
&rounded to rounded clasts to T, no Ties. 

680 to 69.0' - Moderate yellowish bmwn (1oYR 5/4) fine to medium 
grad and coame sand, Clasts L O T ,  -20% rules. 

69.0 to 75.0' - Light olive gray (SY 5/2) medium came sand and 
silt, with -25% subangular gravel to - 3', semi-rum, moist. sandy 
till. 

dryer& more dense - 735 to 75.0'. 
69.0 to 735' till is & ~ t i l I U o u s  with lenses of outwash - 05' thick. 

I 



GEOLOGIC LOG I MOUND-OU9 
I 

PAGE : 

b of 2 
Project Manager 

GORDON HORN - 

Well Materials 

t333 9.94 15:30 05/19/93 

brehole/Well Id 0342 

Lithologic Description 

75.0 to 820' - Medium gray (NS) come sand and f i e  grayl, pawl 
to Y, 20 - 30% Ties. outwash. 

.. . 

82.0 to 845' - Medium gray (NS) medium to coarse saad, - 1096 
fi* well sorted 

845 to 86.0' - Medium gray (NS) Siltyclay With -20% subangular 
gravels to 25, fm. Till. 

fewpebbles, well sorted 
86.0 to 95.0' - Medium to coarse sand, subrounded to rounded dast, 

95.0 to98.0'-Medium gray (NS) siltysandwith somtclaylensee, 
~ t e ~ & w o o d f ~ t s  

98.0 to 1M.0' - Coarse Sand and T i  grad to -25', - 20% f i  
few 1-2- thick d u m  to f i e  sand lenses 
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Borehole/WeU Id 0342 

USCS zu Iith Ii(hdogicDeScripti0n 

00- 

.a - 

110 - 

11s - 

120- 

125 - 

- - 

Well Materials 

subangular to subrounded gravel to 3.. Color chanp at 117.0' to 
moQrate yellaw bmwn (1WR 5/4). 
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Well Materials 

eal: 1/4" Bentode * 

?Iter Pack lorn 
Morndo silica sand 

iaeen: stainless 
Iteel, 4', slot # 10 

lorohole/WeU Id 0342 

148.0 to 150.0' - Moderate y e l l k h  bmwn (1WR 5/4) conme sand 
and fmegmvel, modysubangulargm~l to2 - 2*, -20% f -  

150.0 to m0' - Moderate yeuowish bmwn (1WR 5/4) conme sand 
and fne ~ m o s t l y m u n d e d  g r a d  to 3.. some gravel subangular 
to angular. 
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A 

165 - 

170- 

175 - 

PAGE : 

- 7 of 7 

Well Materials 

ilter Pack 10/20 
blorado silica sand 

Iacm collapsed 
orehole material 

Borehole/WeU Id 0342 

lithologic Description 

1580 to 160.0' - Moderate F U d h  brawn (IOYR 5/4) coarse sand 
and T i  gravel, mostly subangular gravels to 2 - 3*, -20% Ties. 

160.0 to 1620' - Grayish olive (IOYR 4/2) to medim gray olss) 
silty clay, dense, rum, slightly moist to dry. Weathered bedrock. 

1620 to 163.0' - Medium gray (NS) siltstone and calcareoue 
siltstone, with Tow 1' lenses of limestone. Bedrock. 

Total Depth 5 163.0'. 
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0- 

B 

5- 

10 - 

s -  
E -  

15 - 

B 

20-- - 

PACE : 

- 1 of 5 

asing: stainless 
eel, 4' to bottom, 
1- steel casing to 
1.0' 

Irilling Company NORTH STAR DRILLING 
Irilling Method ROTCSONIC DRIU 

)ate started 
)ate Completed 3/7/93 
asgeaw DALEFLORES 
:hecked By PAULDARR 

Irilling Fluid WATER 
2/23/93 

acldid: Cement - 
entonite grout 

0343 BoreholeNeU Id 
STATE PLANE COORDINATES 

North (ft) 597140.04 
East (ft) 149448525 

Ground Surface Elev. (ft) 6%.70 
Top of Casing Elev. (ft) 6%57 
Total Depth (ft) 105.0 

0.0 to 1.0' - Moderate yellow bmwn (lWR5/4) sand, f i e  md, 
t r e ~  of gravel, upper4' e x h i i i t s d  developed root system, moist. 
Tapsoil 
'1.0 to 4.0' - Dark yellawish bmwn (10YR 4/2) to moderately y e h v  
bmwn (1oyR5/4)sandysilt,somedebrispresent,debrisineludes 
broken glessaadwood fragments,veydense,dytoeliebtlymoid. 
Fd. 

4.0 to 9.0' - Moderately b- (10YR 5/4) silty saad, T i  
sand, no gravel, -5056 fme sand, moderately M, trace of medium 
sand, moist. 

9.0 to 10.0' - Moderately yellow b m  (10YR 5/4) silty mdy 
gravel, -2O%mediumtocoarsesand, -6596wellmundedgravel, 
nome dt, moderately well graded, poorty mrted, moist to wet. 
Auwium. 

10.0 to 19.0' - Moderately yellm bmwn (IWR 5/4) Silty sandy 
gravel, -20% medium to amme sand, -6% well rounded gravel, 
mne silt, moderately well graded, poorly sorted, moist to wet. 
Auwium. 

~ 

19.0 to 20.0' - Moderately yellm bmwn (1WR 5/41 Bandy gravel. 
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I 

PAGE : 

2 of 5 

Sam Well Materials 

Bon?hole/WeU Id 0343 

VBQ silt, well d e d  coarse sand, well rounded axme gravel, 

W.0 to 215’ - Moderate yellow bmwn (IOYR 5/4) silty &ravel, f i e  
p v e l  to 3 inches+ raturatd River allwium. 

pml, craceorrounw grsvcl to 1 inch, wet. 
215 to 21.9’ - Light bmwn srnd kns, medium & WCU aortd, -1. 

21.9 to 23.0’ - Moderate yellow b- (lOYR5/4) Silty SOMiy 
pmd, -60 46 medium well rounded gravel, -2096 medium to conme 
pan4 lome silt, moderatelywell g d e d /  poorlysoded wet 

23.0 to 29.0’ - Moderate yellow bmwn (IOYR 5/4) sand. medium 
B.Ddsomc b i o t i t e 4  muBcovite flakes,wet. 

29.0 to 30.0’ - Moderate yeucrW bmwn (1OYR S/4) silty clayey 
b gravel, fme to coarse gravels, -50% gravels, -5056 clayey silt, moist. 

30.0 to 345’ - Moderate yellow bmwn (IOYR S/4) ~ a a d y  gravel, 
trace silt, fme to coarse gravel, gravel subrounded to rounded, wet. 

345’ to 35.0’ - Gravelly dt ,  fure gravel, math of silt, 6. till 
( l ~ s l i g h t l y m o i s t  

gravel to rure sand, traQ of siltl saturated. 
35.0 to 46.0’ - Moderately yeUm bmwn (1OYR 5/4) pvel, fme 

\ 
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Borehole/Well Id 0343 
USCS 

Well LichdogicDesaiptioa 
Coa Iith EL 

50- 

55- 

B 

60- 

65- 

B 

m- 

- - 

Well Materials 

55.0 to 605' - Medium gray (N5) gravelly, silty, sand, matrix 
comprised of fhe sand and silt, 6. limestone cobble at 595'. sandy 
till. 

5/6) m d ,  asme sand, ~ o m e  silt, 

f i  gravel to f i e  sand, wet. 

605 to 63.0' - Medium dark gray (N4) silty gravel, some come 
sand, -80% gravel angular to subrounded, saturated from 60.0 to 
65.0'. 

63.0 to 65.0' - Medium dark gray (N4) Snty gravel, 8ome medium to 
asme sand, gravel to 1'. moderate @ Sorting of sand, poorfy 
sorted gra* saturated. 

65.0 to 67.0' - Moderate olive bmwn (SY 4/4) silty clay, some 
grad, gravels angular, moist. TU lense. 

67.0 to 75.0' - Medium dark gray (N4) silty P W I ,  -8096 P v e t  
grawl angular to subrounded, gravel to 4 inches, 20% coarse m d ,  
saturated. OUhRash. 
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BoFehole/Well Id 0343 

Well Mataials 

ieal. 1/4' Bentonite. 
. .  .. * 

icreen. stainlese 
*eel, 4, slot # 10 

3ncH1. Bentonite - 
m e a t  p u t  

75.0 t0 m.0' - Light O h  (1M 5/4) sandy dt, w Of MgUb 
gravel, trace of clay, traa of day, dense, moist. Coarse sand lens at 
76.0', Ims saturated, 2nd sand kme at -5 to -.T, kns saturated 
Faint petroleum odor. 

~- ~ 

88.0 to 90.0' - Greenish btedr (SGY 2/1) dam silt, organic rich 
vcy dense, organic rich sand lens at 885', slightly moist. 

90.0 to 94.v - Grayieh o h  (1oY 412) silty clay, trace ~~~ of 
angular limestone cobbles, d y  to slightly moist 

94.0 to 95.0' - Gievel consisting of angular limeslone cobbles. 

95.0 to 105.0' - Medium gray (N4) f d e  silty shale with thinly 
kddedLimaAone 1 5  inches to 4 inches thick, fracture pnscnt .tong 
Liwrdoae baldhp, Limestone fo66iIiferou8, d y .  
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- 

105 - 

110- 

115- 

- 

120- 

125 - 
L 

PAGE : 

- 5 of 5 

I I 

GROUNDWATER 1 

3 
- 

TotalDeptb = 105.0'. 
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A 

5- 
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A 
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PAGE : 

- 1 of f 

Well Materials 

NORTH STAR DRILLING killing Company 
Brilling Method ROTOSONIC DRILL 
hilling Fluid WATER 
Date Started 1/26/93 

&By 
late Completed 2/1/93 

:hecked By PAULDARK 
DALE FLQRES 

ashg stainless 
eel, 4' 

Borehole/Well Id 0344 
!STATE PLANE COORDINATES 

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

Ground Surface Elev. (fi) 70138 
Top of Casing Elev. (ft) 70298 

1755 Total Depth (ft) 

ackfii Cement - 
entonite grout 

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

0.0 to 5.0' - Grayish b m  silty clay, v ~ y  dense, moderate 
plastidty, root structure to 8.. trace fm send, moist. Topoil. 

5.0 to 145' -Yell& b m  silty gravel, gravel both angular 
bloc& to 5' and munded cobbles to 4', 70% gravel, 3096 silty sand. 

145 to 17.0' - Yellawish b m  Sandy gravel, 60% p w l ,  pebble to 
cobble, 40% co816e sand, trace silt, gravel to 4'. fmt water. 

17.0 to 24.0' -Yellowish b m  silty gravel, pd both an@l~lar 
blocky to 5" and rounded cobbles to 4', 7096 gravel, 30% silty sand 
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GoRDol HORN - 2 of t GEOLOGIC LOG MOUND - OU9 

i well Material6 

&r&ole/WeU Id 0344 

Iithdogic Deseriptiw 

28.0 to 31.0' - Y e l l h h  b- 
wwue tad, -20% pebble gravel, little to no f i  moist but not 
saturated. 

sand, -80% medium to 

31.0 to 35.0' - Medium gray (NS) silty gravelly sand, fine sand, The 
to medium gravel, -50% fine sand and silt making up matrix, 5096 
gravel, nonplestie, medium gray below 32.0', moist to wet. Till. 

35.0 to 40.0' - Medium gray (NS) silty gravelly sand, f i e  sand, fine 
to medium gravel, more silt in matrix making till unit denser, 
noaplastic, moiet. 

40.0 to 41.0' - Yellawish bmwn sand, medium sand, m e  grawl, 
gravel to 3inches.Well sorted, -50% medium sand, mokt towet. 

41.0 to 435' - fight grayish bmwn sand, coarse mod, trace pebble 
g r a d  saturated. 

435 to 45.0' - M d t e  yeUawish bmwn sand, w e U  sorted fine 
g m h d  sand, moist but not saturated. 

sand,haecnmethinBand lenses,nogravd, moist 
45.0 to 55.0' - Modeiate yell& b- sand, well sorted medium 



Project Manager PAGE : 
GEOLOGIC LOG MOUND - OU9 eoRDw HORN - 3 of 7 

Borehole/Well Id 0344 

A 

6- 

m- 

7 - 

well Materials 

55.0 to 625' - Moderate yeuawish bmwn (1OYR 5/4) sand, medium 

m e  gravel, moist. 
grained n a n & d  8oile4 hfs thin coarse sand lentws throughout, 

625 to 645' - Medium gray (NS) send, medium sand, veywell 
tmted'moist. 

645 to 65.0' - Medium gray silty gravel with significant cobble size 

fm to medium gravel, -70% silty clay, -30% fine gravel, stifi, moist. 

gra=l, pebble to cobble Size. matrix of conrse sand pebbles and silt. 
-50% gravel -5046 amme sand and silt. 

69.0 to 7l.0' - Moderate olive bmwn, silty day with pebble gravel, 
vey dense, moderate plaatiaty, dry. T i  

71.0 to 75.0' - Druic b- silty gravel, angular to 
gtavd, pebble to cobble 6 k ,  matrix of amme sand pebbles and silt, 
-5O%gravel,-50%caarsesandandsilt. 



.- 
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1 
?& - 

T 

75 - 

80- 

85- 

90- 

95- 

- - 

Well Materials 

Borehole/WeU Id 0344 

I i ~ D e s a i p t i o a  

75.0 to 76.0' - Medium gray (NS) silty gravelly sand, fm to medium 
gravel, -5096 fm sand and silt, -5096 gravel, wnplnstic, moist. 
76.0 to 765' - Grayish olive (1OY 4/2) silty day, fme grad, 
daase, moderate plasticity, occuln as thin- lens in gravel. m. - 

765 to80.0' - D u l r w  b m  dtypvel, -to 
rwnded gravel, pebble to cobble size, matrix of axme saad pebbles 
and silt, -5096 gravel, -50% come sand lrnd silt. Has interbedded till 
l a ~ l ! l a B m O r e C O b b l e S i z e g r a ~ l  

80.0 to 85.0' - Dark yeuawish bmwn silty gravel, ~gulu to rounded 
gravel, pebbk to cobble Size, matrix ofararse sand pebbh and dt, 
-5096 gravel, -5096coarsed and silt Has thin till lens (lens is 
dark yeua5visb orange). 

.. . 

86.0 to 95.0' - Dark yeuawiSh bmwn sandy gravel, little to 00 fm 
gravel pebble size to 1 1/2',ve&aUygrades toeoan# sand with no 
gravel between 86.0 - 95.0', saturated. 

95.0 to 104.0' - Moderate olive bmwn sandy w Band, 
moderate good h g ,  5% gravel > 1/2', little to no fmes 



PAGE : Project Manager 
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00- 

A 

110 - 

115 - 

120- 

125 - 

I 
- 

Well Materials 

BoreholeDVell Id 0344 

lithdogic Desaiptioa 

104.0 to 105.0' - Darlr pllawish b m  dty gravel, S D ~ U I W  to 
rounded gravel, pebble to cobble size, matrix o f  coarse dpebbks  
I d  dt, -50% grawb -50% coarse sand and silt, saturated. 

105.0 to 108.0' - Moderate olive b m  sand, d u m  to coarse, 10% 
pebbles, medium topo0rsorting moist, no r i  

108.0 to 110.0' - fight gray, pebble gram1 lens with coarse sand, 
moist, pebble gravel to lfl,  no rues. 

110.0' - Moderate olive bmwn sand, medium to coarse, 10% pebbles 
medium to poor sorting, moist, no limes. 

116.0 to 125.0' - Moderate olive gray (SY 4/4) sand, medium sand, 
well sorted, trace pebble g r a d  from 116.0 to 125.0', medium Band 
grade3 into sand with no gravel, saturated. 

125.0' for the day. 
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I 

Well Materials 

20.63 09:M 05/19/93 

z 

Rock 

~ 

Bomhole/WeU Id 0344 

IithdogicDeacriph 
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al: 1/4' Bentonite 
ips 

Iter Pa& 10/20 
dodo silica sand 

nen: Stainless 
eel, 4', slot # 10 

Well Materials 3 I 
krehole/weU Id 0344 

175.0 to 1755' - Medium gray weathered silty shale with thin 
lenses of limestme, very dense, moderate plastiaty. 

Total Depth = 1755'. 



- WellMaterials 
ID 

casing: stainless 
steel, 4' 

Backfill: cemmt - 
bentonite grout 

Do05 

1010 

0010 

0015 

7.0 to 105' - Moderately yellawish b m  (IOYR 5/4) sandy Silt 
with trace amounts of clay, dmse, none to low plasticity, 20% p w l  
to l', mostly angular, dy to slightly moist. At 105' color change to 
medium dark gray (N4). At 15.2' limestone clasts in till to -4'. lill 
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Borehole/Wed Id 0345 

Rock 

ilter Pack: lono 
olorado silica sand 

m a :  Stainless 
teel, 4'. slot # 10 

3ackfii collapsed 
mehole m a t e d  

8 
F 

Iithdogic DeMiption 

20.0 to 205' - Medium gravel lcm within till, puisiile water wnc, 
moist but not seturated. 

205 to 28.0' - Color change in till from medium darlr gray (N4) to 
moderate olive bmwn (SY 4/4). 

!a0 to 30.0' - Variegated coloring from moderate yellawish bmwn 
:1OYR 
i/4) to moderate olive bmwn (SY 4/4) silty sand, -10% gravel to 1' 
rubangular to angular, slightly moist. Outwash. 

50.0 to 3.0' - MoQrste y e U d S b  b m  (1OYR S/4) mb' Sand, 

little silt, -60% medium grained Sand, -40% grarel, p v e l  m w ,  
trace come gravel to 3 ln, moist. Sandy till. 

~ 

35.0 to 43.0' - Dark P U d h  (1OYR 6/6) mlty sandy graVel, 
-80% T i  pawl, trae gravel to 2', -20% coarse sand and d t ,  fm 
water ume, saturated from 35.0 to 43.0'. outwash. 

43.0 to 45.0' - Silty sbale with lenses of calcareou shale, f& dy, 
crumbly behv 44.0'. moist 43.0 to 44.0'. BedrpdL 

Tdal wth E 45.0'. 
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Date Completed 4/3/93 
LoggeaBY GARY S O O P E S  
C-4) PAUL DARR 

Project Manager PAGE : I MOUND-OU9 I GORDON HORN I t a t 3  

Ground SurtaCe Elw. (ft) 74531 
Top of Casing Elm. (ft) 744.69 
Total Depth (f't) 53.0 

I . -. - 
I - -  

Drilling Company NORTH STAR DRILLING Borehole/WeU Id 0346 
Dnllrng . .  Method ROTOSONIC DRILL STATE PLANE COORDINATES 
Drilling Fluid WATER North (ft) 597626.90 - 

5- 

B 

10- 

c -  

3 
15 - 

- 

2x3-- - 

sari 
I 

*th - 
T 

0- 

e - WellMaterialS 
ID 

casing: stainless 
steel, 4' 

Backfii: Cement - 
bentonite grout 

0010 

CRQlWDWATER 

FL o,otoo3-Asphalt 

03  10 15' - Fm gravel, 'road gravel'. Fill. 

1 5  to 105' - Dusky yelraw (PI 6/4) to Ii&t olive m y  (PI S/z) 
siltyclaywith f i l  to d u m  gravelsof limestone, angular to 
subangular 1 to So, fm, slightly nu&& Probable fill for parking lot. 

$ 105 to 12.0'- Green black (5GY 2/1) silty clay, moderate plasticity, 
L f i i  organic fragments, slightly moist. 

n 120 to 135' - Dusky yeUm (PI 6/4) silty clay -20% f i e  to come 

135 to 14.0' - Green black (SGY 2/1) Silty clay, modexate plasticity, 
f i i  organic fragments, slightly moist. 

14.0 to 28.0'- Variable color f i  2': dusky yeUm (5Y 6/4) to tight 
olive p y  (PI 5/2) grades into uniform color below 16.W olive p y  
(PI 4/1), silt and clay with pvel  to l', subangular to angular clasts 
to 3'' f', dense, partly crumbly, dry. T I  

w gravels, dense, dry. T I  

fl 
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25- 

30- 

35- 

40- 

45 

PAGE : 

- 2 of 3 

Sam Well Materials 

W l/4" Bentonite 
:hips 

Filter Pa& l O n 0  
Colorado silica sand 

saeen: stainless 
steel, 4', slot x 10 

28.0 to 33.0' - Moderate yellowish b m  (1OYR 5/4) sand, fme to 
medium grained sand, traa fm well sorted, moist to wet at 28.0' 
(wakr table) and belaw. 

33.0 to 37.0' - Pale olive (1OYR 6/2) to l ia t  olive gray (5y 5/2) 
coarse sand and fme gravel, with -7.0 - 3056 silt and b y ,  gravel to 
3.. Bet. outwash. 

37.0 to 39.0' - M h t C  yeuaW b m  (1WR 5/4) eoar~e sand and 
fm grave& trace fmesl wet. 

39.0 to 43.0' - Pale dive (1OYR 6/2) to light olive gray (5y 5/21 
rn sand and f i  gravel,with -7.0 - 30Wsilt and clay g r a d  to 
r, wet. outwash. 

43.0 to 48.0' - Medim blue gray (SB 5/1) Sand and fme 
granl, with -20 - 30% silt and day, gravel to 3=, substantial 
mounts of Limeslone clasts, drilled thmugh limestone boulder at 
45.0 to 465'. wet to m y  moist. 

a 
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GEOLOGIC LOG MOUND - OU9 GORDON HORN - 3 of 3 
I Bon?hole/WeU Id 0346 

T - 
Sam 

Well Materials 

lackf~dk 1/4' 
lentode chipa 

Well con Iitb 

- 
Lithdogic Description 

48.0 to 50.0'- Silty clay, dense, fi, dry at 49.0'. Weathered 
bedrock. 

50.0 toS3.v - siltstonewitb few thin (1 - 23 limestoae lenses, 
fossilsevidentinlimestone.Bedroek. 

Total Depth = 53.0'. 



e 

e 

0 

Project Manager PAGE : 
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0- 

B 

lo- B 

15 - 

5.0 to 135’ - Yellow bmwn to din gray (SY 3/2) sandy clayey silt, 
-8096 fm sand to silt, m e  clay, dense, slight plastidty, trace of 
limestone dasts to 3”, moist. 

135 to 15.0’ - Greenish gray (5G 6/l) with moderate yellow bmwn 
staining (10YR 5/4) dty clay, moderate plasticity, m e  tiatestone 
p b b h  to 6*, moist. 

15.0 to 20.0’ - No reuwery, fell out of core barreL 
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1 ~ 

Well Materials 

B 
F 

Bmhole/Well Id 0347 

Lilllologic Description 

20.0 to 345' - Dark yellaw b m  (lOyR4/1) dty saad, BOW fm 
gravel, matrix composed of -60 fm sand and -40% silt, moist 
%&tilt 

30.0 to 345' - Bmwnisb gray (5Y 4/4) silty sand, r i  gravel, 
matrbrcomposed of -60 f a s a n d  and -40% silt, moist. s a n d y a  

345 to 35.0' - Iight b m  (SYR 5/6) silty graVe1, -50% 
subangular to angular gravel, -5096 d t  and fme saad, pooity 
poorlysortal, drJr to slightly moist. 

35.0 to 40.0' - Moderatelypll~ b m  (IWR 5/4) to light b m  
(5YR S/6) sandy silty gravel, - 5056 subangular to angular gravel, 

' 

-5096 silt and fm sand, poorly gravel, poorly norted, saturated from 
36.0 to 38.0', dry below 38.0'. 

40.0 to 41.0' - Dark pllawish b m  (IOYR 412) sandy gravel, 
Qllv8e sand to T i  gravel, little to no fmes, gravel subangular to 
angular, gfavel to S', seturatsd, -70% gravel, -30% eand, ~tUrnted. 

angular gravel, poorfy graded, saturated. 
41.0 to 42.0' - Dark yellawish brown (1OYR 4/2) fme to coarse 

- 
42.0 to 44.0' - Moderate b m  (1OYR 5/4) sandy gravel, 
gravel subangular, -5046 grad, -5096 fme sand and silt, poorfy 
f-d/m,LiwStwt gravel to 6., wet. 

gravel mbqgdar, -5056 gravel, -5056 fime sand and silt, Poorty 

than 42.0 to 43.0', wet. 

44.0 to 45.0' - Moderate @M b m  (1OYR 5/4) d t y  WWl, 

sorted/greded,Limestone dast to 7 h W  matlixmcobesin 
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I Borehole/WeUId 0347 

Sam 

d 1/4' Bentonite 

lips 

ilter Pack lono 
bhadosilica sand 

staid- 
teel, 4-, slot # 10 

Backmcdlepeed 
bedrock material 

53.0 to 555' - MoQrately p l l ~  brown (IOYR S/4) ~ v e l ,  trace Of 

silt, traa ofcoarse sand, -9056 fme to medium gravel, grad 
subrOunded,~graded,*t. 

55.0 to 65.0' - Moderate dive b m  (SY 4/4) 8 d  trace Of 

h t e  @ d g ,  poorty graded, saturated 
subangular gravel, trace of subangular limestone, coarse sand, 

65.0 to 67.0' - Moderate olive brown (5y 4/4) sand, medium to @ 
mting, trace of gravel, tittle to no fines, saturated. 

~ 

67.0 to 68.0' - Light olive gray (5y 5/1) silty gravel, -6096 fme to 
medium gravel, -4046 silt and clay, 5' cobble of basalt in gravel. 

68.0 to 73.0' - Medium gray (Ns) silty shale, thhb' bedded 
fossiliferous limestone lenses, slightly weathered, fiw 
fractures along lim&m beddh ~ I Z  moist. Weathertd bed& 
Saturated thickness of borehole about W, from YLO to a0'. 

shale, 

Tdal Depth = 73.0'. 
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0348 hilling Company NORTH STAR DRILLlNG BOreboleNeN Id 
hlhg Methd ROTOSONIC DRILL STATE PLANE COORDINATES 

M e  startel East (fi) 1495797.U 

. .  
Jorth (ft) 599090.15 

Gnwnd Sarfaa Elm. (fi) 87639 
876.69 WYJJIAGGE'IT I Top of C a s h  Elev. (ft) 

I Tn'al Depth (ft) 243.7 
Borehole left open for the instabtion of a 

later date. 

0- 

5- 

10- 

15- B 

g -  

B 

20-- - 

x 

I I uscs 

- 

Is 

Is 

0.0 to 3.0' - Dark b-, silt end clay, ofeaaic-rich, little The to 
medium sand, moist TopsoiL 

1.0 to 20' - &awn dty day, Some T i  to ooarse sand, Bomf T i  to 
b anme gnvel, moderate plasticity, damp. 

20 to 3.0' - Gmy limadone, 
Bedrock. 
3.0 to 5.0' - Intermixed layers of lim-e and siltstone, m e  sand, 
dry. Bedrock. 
4.0 to 5.0' - Intermixed l a p  of limestone and Siltetone, aome sand, 
dry, turning gray, then back into bmwn in bottom few inches. 
BedrodL 
5.0 to 14.7' - 8 3/4* hde reamed to 14-77'. 

-thered, fraaurrd, dy. 

RQD = 0% 

Medium to dark gray (N6N3) limestoae, &to 
cyptoaystalline moderately f d i e r o u s ,  some -w wries 
which BR moist. shale hyws to 1' thick, inteibedded, medium gray 
@I), dense, moist, cyptoerystalline. lim&one is very bard. dy. 
RUN #2 : 16.7 to 253' 
RECOVERY = 1- 
RQD = 14% 
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brehole/Well Id 0348 

Sam Well Materials 

.. 

Rock 
IichdogicDapaiption 

Hedium dark &my (N4-W) liIne8t- comely to ayptoayet.lline, 
Ilightlyfossiliferous zones ofal@bmE.- (N3h - o f  

[Crldfiacioa), h i e h l y f r r t d  
'os&, soft, saturated, trace layers of soft, saturated. Shale m e  

RUN #3 : 25.3 to 35.8' 
RECOVERY = 100% 

RUN #4 : 35.8 to 465' 
RECOVERY = loosb 
RQD = 28% 

crystalliae and -mlimcstone aSabme#with la)emOf 
argiuaceous limestone becoming more plwalent and thicker. Iron 
stains still presen~ Trace shale, highlyweathered, saturated. 
Argillaceous limestone moderatelyweathed to highlyweatheffd 
moderately fossiliferous to few fossils, moist to saturated 
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55- 

PAGE : 

- 5 of 10 

60. 

65. 

Well Materials 

70. 

Well con 

RUN #5 : 465 to 57.2' 
RECOVERY = 100% 
RQD = 68% 

Dark gray 053) limestone, mostly argiuaceous variety, slight 
fossiliferous, dry, moderately hard with up to 6. lenses of arvsely to 
fiiely crystalline limestone, moderately fodif&us, dry. Thick shale 
layer from 49.4' (4.8' thick) with 4 1' fmly &e limestone 
knses, ncm fossiliferous (W), imn staining in fracture uwe~, 2nd 
ehale layEffroms6.01 to end. 

RUN 6 6  : 57.2 to 67.7 
RECOVERY = lowb 
RQD = 71% 

Dark gray (N3) limestone, coanrely to Tmely crystalline, coamely 
cr@dlhe more prone to contain foesils, 26' dark gray (N3) shak 
layer, trace fossils, moist to wet starts at 603'. Iron stained 
limestone fracture zone at 62.9' little argillaceous limestone (N3), at 
top of m, slightly fodiferous, moist to wet. 

RUN #7 : 67.7 to 77.2' 
RECOVERY = 96% 
RQD = 54% 

Dark gffenish gray (SG 4/1) shale, highly fractured and weatbefed 
-,wet at 7l.6' dark gray (N3) shale to dark greenish gray (5G 
4/1), dense, horn? slightly fodiferous, moist to r a t  with 

cryptocr)91alline, moderately fdm vey hard, dry, 
d u m  dark gray(N4) lunestow lenses toe thick, eoarselyto 
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Well Materials 
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............ ~. . .  

.GROUNDWATER 

I 1-1 

SH 

. _  - - . .  RUNW:?7.2to87.4'- - - 

RECOVERY = 99% 
RQD = 73% 

stringer of pale yeknvish b m  (IOYR 6/2) smokey quartz at nA', 
dark gmenkb gray (5G 4/1) shale, dense, moderate@ to SlighUy 
fossiliferous, moist to wet. Iansar of dark to medium dark gray 
WN3) limestone, comely to f i l y  w e ,  some -4 
noderate to highly f d i f e m w  dry to moist. 

RUN #9 : 87.4 to 97.4' 
RECOVERY = 10046 
RQD = 9056 

shale Dark @h gray (5G 4/1), dense, moderate to slightly 
foeeiliferws Moist to wet. Lenses of dark to medium dark gray 
(N4-M) lime3tone, coarsely to fmly crystalline, some m-4 
moderate to highly f d f e r o u s ,  dry to moist, highly fractud 
limestone zone at 91.7'. Quartzitic fossil at W' (smokey quartz), 

RUN #10 : 97.4 to 107.6' 
RECOVERY = 10046 
RQD = 84% 
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brehole/WeU Id 0348 

4 - 
00- 

. _  

05- 

L10 - 

115- 

120- 

125 

- 

Sam 

03/09/93 

I 1 %  

Is 

Iithdogic Deeaiption 

oamly to f i i  w e ,  moderately fossiliferws, dry el- ~ n y  
lard,w.A@=- limanone is moderate to bigbly fossilircrws, 
lard, moist to wet. LByers of shale dark gray (N3) to dusky blue 
pen (SBG 3/2), dense, moist. 

R U N  #11: 107.6 to 117.8’ 
RECOVERY = 10096 
RQD = 8946 

Dark gray (N3) limestone, clean to argillaceous, very bad to hard, 
vwy fassilirerous to moderately fassiliferous, m l y  to finely 

dark greenish gray (SGY 4/1), dense, slightly f d e m w  
homogeneous, moist. 

Erystdk. ArgikeOus wiety grading to shak, dark gray (N3) to 

RUN #12 : 117.8 to 1279 
RECOVERY = 10096 
RQD = 80% 

Dark gray (N3) limestone, clean to argillaceous, wy hard to hard, 
vey fossiliferous to moderately CosSiliTerous, m l y  to fmely 
aystalliae. ArgikeOus variety grading to shale, dry gray (N3) to 
dark gredsb gray (SGY 4/1), dense, slightly fossiWerous, 
b- m&t, possible iron s b h h g  at 1195 and 1m.1’. 



Project Manager PAGE : 
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Well Materials 

Boreholelwell Id 0348 

Lithologic Description 

RUN #13 : 127.9 to 1388' 
RECOVERY = 10096 
RQD = 81% 

Medium dark gray (N4) shale, inte&dded with Limestone. 
I i m e s t o n e i s m e d i u m t o l i g h t g r a y ( N s - N 7 ) , f ~ t o ~ ~ ~  . - 

e , v y h a r d .  sligbttyfossilifawg generally 

ope& rough surface, ~ t i n u o u s  Matrix of eore is dIyto damp, 

h o m w u ,  little visual evidence of beddig, tends to break 
bdzontallywith l a p a  offassils. fracture at 137.0'. 90 to 85 deg, 

ebak is b k k y  and brittle at 132.0'. 

RUN #14 : 1383 to 148.7' 
RECOVERY = 10096 
RQD = 65% 

Medium dark gray (N4) shale, mterbedded with limestone. 
Limestone is medium to light gray (Ns-N7), f i e  to coarsely 
cystalline, very hard, slightly fossilireroYs Shale is generally 
h o u q p e o u ,  little visual evidence of bedding, tends to break 
horizontally with l a p s  of fossils, fracture at 137.0' 90 to 85 deg. 
open, rough surface, discontiauous. Matrix of core is dry to damp, 
demedng fossils from run #13, shale is vey platey at 146.1 to 
146.8'. 

RUN #l5 : 148.7 to 159.0' 
RECOVERY = 10056 
RQD = 48% 

Medim drvk W Y  OW, PrrQmmtlY -9 - -  
with iimswm. Limestone is medium to light gray (wN7), f i  to 
comely aystalline, vey hard, slightly lossiliferwg shak is 

1 I HOUR I DATE 1 
n - 03/09/93 
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Well Materials 

Ls 

F 

0348 Borehole/Well Id 

RUN #16 : 159.0 to 169.0’ 
m o w y  loosb 
RQD = 48% 

PRdOminantly medium dark grey (W) shale, shale interbeddd with 
limestone, limestone is medium to light gray (NS-N7), h e  to 
coaraelyeystal l ine,veyhard,sl ightlyfd~Shaleis  
generally homogeneous, tittle visual evkknce of bedding, tends to 
breakhorizontallywithlayersoffossils,cb towryfoseiliferous, 
trace to some limestone laminations, limestone increasing with 
depth, moisture along horizontal bedding planes 

RUN #17 : 169.0 to 179.4’ 
RECOVERY = loosb 
RQD = 67% 

Medium gray (Ns) limestone intehedded with stringers and 
laminations of shale (05 to 20 an thick), cryptocrystalline to 
comely crystalline, clean to wry argillaceous, fossiliferous. Shale is 
non fractured, dry. 

177.7 to 179.4’ - Medium dark grey w) shale, & no disL-13 
bedding, calcareous, trace blebs of limestow. Matrix is fossilifemua, 
dry. 
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Borehole/Wd Id 0348 

: - 
ID 

Well Materials 

GROUWDWATER 

SH 

RQD = 98% 

RUN #i9 : 189.7 to 199.4’ 
RECOVERY = loosb 
RQD = 88% 

PRdOminantty medium dark gray (N4) to olive gray (SY 4/1) shale, 
interbedded with some limestone. shale is slightly to moderately 
cdcwau, 8ome is vey calclveous grading to limestone, 
fodifemu, (Brachiopods) some very mottled with limestone. 
limestone is medium gray 0, coarsely crystalline trace vuggy 
porosity at 1%2. Limestone k d g  with depth, horizontal 
fracture at 1899, matrix is damp. 

RUN #u) : 199.4 to 209.6’ 
RECOVERY = 10096 
RQD = 95% 

Pdomhanlly medium dark gray (N4) to dive gray (SY 4/1) shale, 
inlakdefjwithlimestone . Shale is slightly to moderately 

fodiferous, some very mottled with limestow. Limestone is 
b a t e l y g r a y ,  coarsetycrystalliw. Iimestone lenses M 1 to 3cm 
thielqdamptody. 

8ome isvy c a l m  gradigto limestone 

x 
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Well Materials 

GROUNDUATER i 

Iithologic Demiplion 

tUN #21 : 209.6 to 219.9' 
ZECOVERY = UNREPORTED. 

. 

tQD = UNREPORTED. 

kdomhantly medium dark gray (N4) to olive gray (SY 4/1) shale 
ntedxdded with limestone. Shale is slightly to moderately 
zhtwus, grading to limestone fossiliferous, some vwy mottled with 
hestone. h e s t o n e  is moderately gray, coarsely etystalline. 
limestone knses are 1 to 3 an thick, trace trilobite fragments at 
1163, damp to dy. 

RUN #22 : 219.9 to 230.3' 
RECOVERY = 10046 
RQD = 63% 

Predominantly limestone: interbedded and interlaminated with 
shale, very fossiliferous shale segments (Brachiopods), dry. 

RUN #23 : 2303 to 240.7 
RECOVERY = 10046 
RQD = 63% 



PAGE : Project Manager 
GEOLOGIC LOG 1 MOUND-OU9 GoRDoll HORN - 10 of 

w- 

240. 

245 

w) 

25! 

- 

well Materials 

GROUNDUATER i 

RUN #24 : 240.7 to 248.7 
RECOVERY = 10096 

Total Depth 248.T. 
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FL 

Drilling Company NORTH STAR DRILLING 
D n h g  Method ROTOSONIC DRILL 

Date started 3/18/93 
Date Completed 3/21/93 

checked By PAULDARR 

. .  
Drilling Fluid WATER 

LoggedBy D.WILLIAMS/R.MARROW 

LithdogicDescription 

BoreholelWell Id 0349 
STATE PLANE COORDZNATES 

North (€0 598063.50 

East (fi) 1496060.62 
Ground Surface Elm. (fi) 825.03 

824.97 
Total Depth (fi) 2013 
Top of Casing Elev. (€0 

0.0 to 5.0' -Light bmwa sand and gravel, la rp pisap of roeL, Borne 

with day, dry. Fill. 

5.0 to 10.0' - u t  b m  sand and gravel, large pieces of mk, 
with day, dry. Fill. 

10.0 to l5.0' - Ligb b m  send 
some with day, dry. Fill. 

15.0 to 20.0' - Light brown sand and gravel, larlp pieces of rock, 
some with day, dry. FU 



Project Manager 
GEOLOGIC LOG I MOUND-OU9 GORDON HORN 
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Sam 

0349 Bomhole/Well Id 

1 

20.0 to 235' - Gny, clay/shale with some large pi- of ~4 
hard, 
dy. - 
End of boring at 235'. 
Cable t d  advanced casing thrwgb fa to 38.0'. 

WellMateriaIs 

. . .. . . . 

- 
Well con - 

. . . . - . . 

Lithologic Description 

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

RUN #1: 38.0 to 485' 
RECOVERY = 10056 
RQD = 48% 

Dark greenkb gray (SGY 4/1) to medium gray (NS/O) shale, 
masive, m e  very thinly bedded at 40M, d c d  fractulps at 420', 

frachma, ~ o m e  thinly interbedded with timestone (5 to 3 cm), 
comely aystalliw, hard Limestone is slightly to nry f d e n w s ,  
.(Brachiopods) wet at 38.4, top 38' (38.0 to 3838) may be a chunk 
of ammte? 

digbuy mugb to smooth, wet along fraaure faces and bedding 
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Bor&ole/WeU Id 0349 

I 

~ 

well Materials 

. . .  

GROUNDWATER 1 

Lithologic Description 

RUN #2 : 485 to523' 
RECOVERY = 10056 
RQD = 52% 

Sbaleasabcm,tracerugoseeorel,vayblockyattimes,horizoatel 
bedding, b& easily along bedding phrres, fracture at SO', very 
rwgh stepped dace, wet along Win& 

RUN #3 : 523 to 62.8' 
RECOVERY = 10056 
RQD = 65% 

RUN #4 : 62.8 to 72.8' 
-VERY = 10056 
RQD = 65% 

~ t l y s h a l e : a s a b a v c , & a I e i s g e n e r a U y l e s s f d ~ ~ ,  
trace limestone (2 to 3 an) thick, shale becoming less blodry mort 
competent with depth, moist along bedding (horizontal), mat* is 
dry. 

8 t33Y 72-20 15:30 03/21/93 
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Borehole/WeU Id 0349 

%- 
'5 - 

.. 

Bo- 

85- 

90- 

95- 

- - 

Well Materials 

SI 

RUN #5 : 72.8 to 833' 
RECOVERY = 100% 
RQD = 56% 

Predominantly shale, as above, shale is Benerally less fossiliferous, 
trace Limestone (2 to 3 cm) hick, shalebecoming less blockymore 
competent with depth, moist along bedding (horizontal), matrix is 
dry, fractures along 73.2 to 78S, rough, open, fractures more 
prevalent in limestwe stringers. . . - __ - _ _  __ - . - 

RUN #6 : 833 to 93.0' 
RECOVERY = 10096 

RQD = 46% 

Shale and limest-. intehedded, beds are 3 to 1.0' thick, lithology 
is as above, trace limestone (2 to 3 cm) thick, shale becoming less 
blocky more competent with depth, moist along bedding 
(horizontal), matrix is dry, shale is generally less fossilifemus, trace 
verticsl fractures at 86.0', fractures are open to partiaUy healed, 
trace shale indusions in limestone, some vgr thinly laminated 

RUN #7 : 93.0 to 103.4' 
RECOVERY = 100% 

pRdomiaantiy dark greenish gray (SGY 4/1) shale, bard, very little 
beddingfeatwes, slightiyto moderately fossiliferous, traQwythin 
(2-h) stringers of limestone, limestone decreases with depth, no 
fraaurea,genedydyma~ 

I 
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- 
Pth 

Do- 

05- 

110- 

115 - 

120 

125 

- 

Sam 
~ 

Well Mamialt? 

F 

LQD = 88% 

bdomhantiy dark ~IY&& gray (5GY 4/1) shak, W, wy little 
d i g  features, slightly to moderately fossiliferous. trace vy thin 
2-3cm) stringws of limestone, Limestone decrteses with depth, 
Fnaally dry matrix, no fractures. Mottled aad laminated with 
imestone from 101.0 to 105.0‘. 1075 to 1 W ,  generally less 
’de rous ,  t r a ~  trilobites, matrix is dry. 

RUN #9 : 113.2 to 1185’ 
RECOVERY = 10046 
RQD = 86% 

Redominantly shale, interbedded with some limestone, trace very 
thin 0 - b )  stringers of limestone, limestone -with depth, 
no fractures, perally dry m a t r i ~  

1185 to 120.85’ - Medium tight gray (N4) limestone, massive, very 
fossiliferous, trace shale laminations, T i  to coarsely ystelline, dry. 

12D.9 10 1235’ - Bmwnish gray (5YR 4/1) shale interbedded with 
limestone, shale isverycalcam~~~ grading to argWceo,us limestone, 
fossils carbonaceous to some extent, very hard, no obvious bedding 
i n s h a l e , l i m e s t o n e i s m a s s i v e . v e r y f d ~ ~  

RUN #10 : 1235 to 1335’ 
RECOVERY = 10096 
RQD = 9296 

Medium dark gray 054) shale, msssive, homogewous - rwy few 
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I 

35 

L4! 

15 

Well Materials 

Borehole/WeU Id 0349 

LitbolOgiC Description 

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

Medium dark gray 054) shak, b, - VY few 
obvious bedding feat- abundant fossils (Brachiopods), trace to 
some inmbedded limestone, 8ome silt grading to silty shale, dry. 

RUN #12 : 143.9 to 153.4' 
RECOVERY = 112% 
RQD = 8'7% 

Shale and limestone intehedded, shak/lim&ae sequenas sue 
gradations with some mottles, shale is becoming pndominaatly 
medium dark gray (N4/2), and less silty, no fractures, matrix is dy. 
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160 - 

165 - 

170- 

175 - 
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Well Materials 

Ls 

Is 

Borehole/well Id 0349 

Li~ogieDeScrip(i0a 

RUN ai3 : 1553.4 to 163.6’ 
RECOVERY 10056 
RQD = 92% 

Shale inkhedded with limestone, sheie/limestow wueoas 
gradations with some mottles, shale is becoming predominantly 

interbedded with shale from 157.9 to 160.45’. 

RUN #14 : 163.6 to 173.9’ 
RECOVERY = 100% 
RQD = 89% 

Medium light gray (N6) limeslone, interbedded with ehale, coarsely 
aystalline, fossiiiferous generally thinly (14 an) interbedded, 
P- ‘ tly shale from 167.45 to 169.4’, no fractures, dry. 

RUN #15 : 173.9 to 18435’ 
RECOVERY = 10056 
RQD = 7946 

Medium light gray (N6), limestone and shale, interbedded with 
shale, comely crystalline, fossiliferws generally (hinly (14 an) 
intehedded, no fractures, dry. 
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.I-I," Rock 

I I 

RUN f16 : 1843 to 1945' 
RECOVERY = 10096 
RQD = loosb 

Limestone and shale, intakddcd and sometimes mottled togctber, 
shale medium dark gray (N4), fassiliferous horizontal bedding, some 

lieht gnyO,extrcmelyhard,ararsefycystalline, some fassils 
(Brachiopods) d m  to sriebtlr rqibce~w -e rcy thinly 

depth matrix is damp. 

g f a d e s t o ~ L i m e s t w e ,  Mw-fractud, limestoneismedium 

interhmiaated with shale, shale becoming increasingly siltywith 

RUN #17 : 1945 to 201.25' 
RECOVERY = loosb 
RQD = 10096 

Iime&me a d  shale, interbedded and sometimes mottled together, 
shale is medium dark grayw), foseilifrws horizontal bedding, 
some grades to argillaoeous Limestwe, non-fractured, limestone is 
medium light gray ma), extremely hard, coarsely crys(alline, some 
fossils (Brschiopods) dean to slightlyargikeaus, somevery(hinly 
interlaminated with shale, shale becoming incRasingly silty with 
depthmatrixisdamp. 

e 

e 
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Drilling Company NORTH STAR DRILLING 

Drilling Fluid WATER 
D r i l h  Method ROTOSONIC DRILL 

Date Started 1/6/93 
Date Completed 3/7/93 
~SgedW E.LARSEN/J.HAGGE'IT 
Checked By PAUL D-ARR 

Well Materials 

Borehoie/WeU Id 0350 
!3TATF, PLANE COORDINATES 

North (ft) B5438.04 
East (fi) 1497050.03 

Ground Surface Elev. (ft) 887.40 
88850 Top of Casing Elev. (ft) 

Total Depth (fi) 250.5 

r date. 

NR 

Lithologic Desniptiw 

~~ _____ 

0.0 to 09' - Silty sand witb some gravel, rook Topeoil. 

0.9 to 15' -Silt, sand and gravel, chunks of limestone. Fill. 
Note: The 0.0 to 15' intend wns excavated using a shuvel -served 
aB a pilot hole for initial d a c e  casing installation. 

.15 to 33' - Silt, sand and gravel, chunks ol Limestow. Fill. 
~ ~~ ~ 

3 3  to 6.0' - Iitbdogy uncertain, m e  layering apparent, possibly 
weathered siltstone or limartoae (no split spoon samples coueaed 
during surface casing installation). Weathered bedrock. 

6.0 to 8.0' - Dark gray limestone. hard, trace fassils, actual 
formation probably mnsists of shale witb numerous limestone 
intelbeds. 

8.0 to 115' - Hole reamed to 135' to accommodete core barrel 
~ ~ ~ m l s a m p k t o d e a c f i i .  

RUN #1: 115 to 15.4' 
RECOVERY = 38% 
RQD = 0% 

Medium to dark gray (N5-m) limestone, fodiferous interbedded 
shale and limestone lenses, pieces only to 1' thick 

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

Medium dark gray(N4) limestoae, thicklybedded, witb thinly 
bedded medium gray (NS) shale, limestone is fossiliTerous, limestone 
ishardwithmoisttowetshalebeinghard tosoft. 
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10- 

B 
... . _ _  

25- 

30- 

35- 

40- 

45 - 

1 
- 

Well Materials 
I I uscs 

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

- 

Xithologic Description 

RQD = 50.6% 

Medium gray (NS) limestone fossiliferous, in lenses 1” to 4‘ thick 
with thin (1/32) to 3” layers of dark gray (N3) shale, some shale 
~tained to greenkb gray (X; Ul), shale is wet. 

RUN #5 : 34.7 to 45.1’ 
RECOVERY = 10046 
RQD = 49.746 

Medium gray (NS) limestone fassiliferous, in lenses 1’ to 4. thick 
with thin (1/32) to 3. layers of dark gray (N3) shale, some shale 
stained to greenish gray (5G 2/1), 0.4’ thinly banded 
shale/hmstone lens from 40.25’ to 40.65’. shale is wet. 

RUN #6 : 45.1 to 55.6’ 
RECOVERY = loo% 

, RQD=’73% 
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- 
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RUN #7 : 55.6 to 66.1’ 
RECOVERY = 10046 
RQD = 78% 

G r a y 0  limartone, coarsetycystalliae tocryptoq&dh~ * m W  
clean, dry. Dark gray(N3)shale layers to 13’ thidLAt 65s to 
66.05’ limeatone has 0.4’ wrtical fracture with small calcium deposit 
hide. 

RUN #8 : 66.1 to 76.6’ 
RECOVERY = 9a% 
RQD = 78% 

Gray (NS) limestone, coarsely to cyptoaystalline, clean, m e  
bedding 0) planes, visible with 8 to 12 deg inclinations from 
horizontal, m o d y  dry. Intabedded with dark gray (N3) shale, 
mcstlysparsely fossiliferwswith thin 1/2’bands of fossils, moist. 
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Lithologic Description 

LUN #9 : 76.6 to 86.1’ 
m m y - 7 . .  . ~ - 

LQD = 

RUN #10 : 86.1 to 96.6’ 
RECOVERY 7 98% 
RQD = 95% 

Medium dark gray (N4) limestone, and inteibedded grrenish black 
(SG 2/1) to dark greenish gray (SG 4/1) shale, Limartone has 
abundant fossils while shale is slightly to nonfoedifmous 

RUN #11: 96.6 to 107.1’ 
RECOVERY = 100% 
RQD = ni 
Grrenisb bLsck (5G 2/1) to dark grecnieh gray (SG 4/1) shale, 
h o n q p c o q  dense, medium f a d  amtent, moist to wet, limestone 
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brehole/Weu Id 0350 

Sam Well Materials 

R U N  #12 : 107.1 to 117.6’ 
RECOVERY = 99% 
RQD = 70% 

Medium yellawish green black (SGY S/1) shale, medium f d  
content, deaae, moist to dry, inteheddd with 
limartolle~greytomedium dark gray (N3N4) I- tor thick 
r o s s i l i r ~ ~ ~ t o c y p t o a y s t a l l i n e .  

RUN #13 : 117.6 to 128.1’ 
RECOVERY = 99% 



Project Manager PAGE : 

6 of 10 - GEOLOGIC LOG 1 MOUND-OU9 GORDON HORN 

orehole/Well Id 0350 

Well Materials 
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u 

IitbdogieDesaiption 

R U N  #15 : 138.6 to 149.1’ 
RECOVERY = 10096 
RQD = 86% 

Medium gray (NS) limestwe iaterbedded with shale, dark grrenish 
pay (SG 4/1), dense, homogenemt+ with slight to moderately 
abundant fossils (including mollusks and trilobite parts), to 
limestone, coame to ayptocrystalline, fossiliferous, highly 
weathered/fractd at 141.0’, mes of argillaeou limestone more 
frequent, shale and argiuaceous limestone are moist. 

RUN #16 : 149.1 to 159.6’ 
RECOVERY = 97% 
RQD = 85% 
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Well Materials 

SH 

SH 

SH 

~~ ~ 

Borehole/WeU Id 0350 

Lithologic Desaiptim 

RUN #17 : 159.6 to 164.8 
RECOVERY = 84% 
RQD = 48% 

Medium dark gray to dark gray (N4 to N3) shale, dense, 
homollewous, slightly fossiliferous, moist, interbedded with 

a q h x o u ,  slightly fossilirerous, m l y  to fmely ayahhe, 
-lease% medium dark gray to dark gray (N4 to N3h - 
mosuy dy, mme argiuaceous XJIIes seewd highlymthered, as 
hey-grwnd up duringeoring 
RUN #18 : 164.6 to 172.6’ 
RECOVERY = 98% 
RQD = 9996 

Medium dark gray to darkgray(N4 to N3) shale, dense, 

limestone lenses, medium dark gray to dark gray (N4 to N3), some 

mostly dry, some argillaceou mnes seemed highly weathered, as 
theywere ground up during coring. Af@kem8 firnestwe in upper 
aad lower seaion of core, lom of reeavery due to broken piece of core 
in borehote. 

slightlyfadifmu~, moist, interbedded with 

af@aam& slightly f d e n u l s ,  coanrely to fmly crystalline, 

RUN #19 : 172.8 to 179.6’ 
RECOVERY - loosb 
RQD = 90% 

Dark gray to medium dark gray (NdN3) shale, dense, &@b 
fossiliferous grading to aqik-u dark gray 043) limest- 
f d e m w ,  smne lenses of clean dark gray to medium dark gray 

reaneffd in nm #19 (highly fractured shale). 
(N3-N4) limest~ae. Note: a g  .15 Of OOR ffOm NIl#18 w86 
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RUN #u) : 179.6 to 186.6' 
RECOVERY = 91% 

RUN #21: 186.8 to 1898' 
RECOVERY = 88% 
RQD = 5496 

Dark gray (N3) shale, slightly fossilirerous, dense, moist, intcrbeddd 
with moist rvgiUaceous dark gray(N3) Limadone and m l y t o  
fmlyaystalline dark gray (N3) limestone, fossiliferous Clean 
hWSbl le  is Dredominan@ dy. 
RUN #n : im.8 to m.2' 
RECOVERY = 100% 
RQD = 91% 

Dark gray (N3) shaley, argik=w limestone , moderately 

fossiiifmws, leneee of cleaner medium dark gray(N4) limeetone, 
coarsely to fmely crystalline, with slightly more fossil content. 
Argiuaceous limestone is moist, while clean limestone is dry. 

RUN #23 : uI0.2 to 2W.6' 
, R E C O V E R Y = l m  

RQD = 92% 

Dark p y  (N3) shaley, argillaaous limestone, moderately 
f~~~lensesofdeaneimediumdarkgray054)limestwe, 
coarsely to fmly aystalline, with slightly m m  fossil content. 
&ibceoua limestone is moist, while ekaa limestone is dry. 

I 
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Well Materials 2 
~rehole/WeU Id 0350 

RUN #?A : m.7 to 2202’ 
RECOVERY = 10096 
RQD = 95% 

Medium dark gray (N4) Limadoae, qillacmus, moderately 
fossilifaous, moist. Cuarsely to fmely q & J l h e ,  dry, fossitiferous, 
medium todarkgray(NeN3) shalt lenses Shale layeis and 12. 
thick) at 216.0’ and 219.0’ respectively, dense, homopeous, few 
io6t&moist 

RUN #25 : 220.2 to 229.8’ 
RECOVERY = 10096 
RQD = 93% 

Medium dark gray (N4) limestone, argillaceous limartone slightly to 
moderately fassilierous and clean, limestone being moderately 
foesiliferous, moist with coarsely to fmely m e ,  dry, 
fossiliferous, medium to dark gray (N4-N3) shale lenses. Shale layers 
dense, homogeneous, few fossils, moist- 

RUN #% : 229.8 to 240.1’ 
~ O m Y  = lm 
RQD 5: 92% 

Medium to dark gray OJdEn) limestow, coarsely to fm* 
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brehole/Weu Id 0350 

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

Medium to darkgray(NeN3) limartwe , argillaceous and clean, 
amscly to f i i  crystalline, fossiliferous with little inteheddd 

moist while clean hestone is dry, clean limestone becoming more 
~ g r a y ( N 3 ) ~ ~ d e n s e , m o i s t . A r g i u ~  limestoneiS.Is0 

p d t l l t .  

Tdal Adjusted Depth = 248.0' 
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Drilling Company NORTH STAR DRILLING 

Drilling Fluid WATER 
Drilling Method ROTOSONIC DRILL 

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

E.LARSEN/T.FRINAK 
Checked By PAUL DARR 
LoggedBy 

BoroholeDWell Id 0351 
!FI'A"E PLANE COORDINATES 

North (ft) 59643335 

East (ft) 1497050.28 
Ground Surface Elm. (ft) 886.89 

888.28 Top of Cas- Elm. (ft) 
Total Depth (ft) 20.0 

Well Materials Depth 

0- 

5- 

10- 

s -  
T 

asig stainless 
iteel, 4' 

Sample - 
T 

hckfii: Cement - 
Kntonite grout 

A I D  

eal: 1/4' Bentonite 
hips 

?Iter Pack lO/?D 
blorado silica sand 

heen: Stainless 
teel, 4'. slot # 10 

GROUNDWATER 1 

Lithologic Description 

0.0 to 0.8' - Silty sand with m e  gravel, roots. Topsoil. 

0.8 to 3.3' - silt, saad, and gravel, chunks of limeatone. Fill. 

3.3 to -6.0' - Lithology uncertain, some layering apparent - poseibk 
weathered siltstone or limestone because split spoon samples are not 
being collected must look into borehok to deecnbe tihlw. 
weathered bedrock. 

-6.0 10 7.3' - Darlr gray limest~ae, hard, traa foseils, lithology 
uncertain, formation probably umsists of shale with numerow 
limestowinterbeds. 

7.3 to 10.0' - Fossiliferous limestone with inteheds of cakareous 
siltstone. 

10.0 to 15.0' - Gray limestone, fossiliferous (brachiopods, rugose 
coral, and byaaoans) with thin ( < 053 int- of clay to silty 
clay, thickest limeatone bed 35'' fracturing evident at 135' and 
possibly at 113 bryQoans common in clayey beds. 

15.0 to 20.0' - Gray limeatone with fracturing evident at 162,17.6', 
and 1 8 3 ,  thin clayey siltstone units at 16.0', 172, and 19.0' all < 
l', foesilirerous limestone contains brachiopods, rugose coral, and 
bryazoans 

Total Depth = 20.0'. 

Pi33 11-95 0 9 3 0  02/06/93 
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Well Materials 

NORTH STAR DRILLING Idling Company 
hilling Method ROTOSONIC DRILL 

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

3dced By PAULDARR - 

hilling Fluid WATER 

D.WILLIA.MS/R.MORROW ngseaw 

, Lithologic Description 

Boreholelwell Id 0352 
S A T E  PLANE C o o R D W m  

North (ft) 5%59037 
East (ft) 1495445.98 

Ground Surface Elm. (ft) 738.16 
Top of C a s h  Elev. (ft) 738.45 

1022 Total Depth (ft) 

0.0 to 5.0' - Dark bmwn clay, organic rich, moist at top, damp 
towads bottom, little fhe sand, little fme to medium gravel, fm. 
TOP=% 

5.0 to 10.0' - B m  silty sandy clay, little f ie  to medium grsvel, 
rum, lowplasticity, damp. 

10.0 to 18.0' - Gray clayey silt with sand, f ie  to coarse sand, fie to 
coarse grave4 lmolted, hard, dense, dy.m, 

18.0 to 20.0' - Gray limestone highly weathered, interbedded with 
siltatow, dy. 

I 
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dePth,DamP. 
%5 to 275’ - NO m. 

Borehole/Well Id 0352 

tithdo& Desaiptioa 

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

RUN #2 : 275 to 295’ 
RECOWRY = 108% 
RQD = 37% 

Light gny 0 to medium light gray (Na) limestone, sndee to 
fissik shale at 29.1’; slightly to moderately fossififerwa, fracturw a~ 
open with very rough surfaces - appeam to be discontinuous, damp 
to dry in matri~ shale is fmile to s u b f i e ,  trace fcsSils, medium 
gray OJS), dry, brittle to hard, some hwizontal breaks along possible 

RUN #3 : 295 to 355’ 
RECOVERY = 1004k 
RQD = 32% 

Medium gray (Ns) shale, homogeneous, slightly f i e  in nome 
stringer, no apparent bedding features, damp, very calcareous 
31.4 to 355’ -Medium gray (NS), interbedded shale and limestone, 
limestow is 25 to A’ thick, very fadifemus, f r a c t d  at 45 deg, 
open fracture, interbedded with medium dark gray shale stringers, 
shale is moderately fossiliferous, poorty indurated, very dm~6, 

damp. 
RUN #4 : 355 to 42.1’ 
RECOVERY = 114% 
RQD = 6996 

beddingplanes 

Light din gray (SY 6/1) shale, homogeneous, slightly to moderately 
calearmus,w,tracefossila 

!ime-=,v agiuaceous grading to -lJa shale, very 
36.0 to 421’ - Ii@t olive gray (SY 6/1) to medium gray (N 5)  

fadifemus, micro crystalline to coarsely crystalline in part, W i n g  
m i 0 3  and is generally indistinpishable, 30 deg discontinuous 
fracture at 38.(Y, closed, core generally breaks along fadifemus 

mottledwitb clayey material, senerauydamp, some 
interbeddig(gradat~)withsbale,shaleyscctionare~ 
platy to f - ,  some moisture damp plates (drilling water?). 

a 

. 
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Well Materials 

Borehole/Well Id 0352 

Lithdogic Description 

RUN #5 : 42.1 to 4935’ 

RQD = 56% 
- ~ 

Medium g r a y 0  i n W  limestone/shale, shale becoming 
medium dark gray (M) with depth, shale becoming more competent, 
HeiyfossilirerougLimartoae isvuggyin placesasiaxhtedwith fossil 
beds, bedding is gewrally indistinct but shale sections are platy to 
s u b f ~ n o n o c t f r a c t u r i n & d a m p .  
RUN #6 : 493 to 513’ 
RECOVERY = 98% 
RQD = 44% 

Medium gray 035) interbedded limestone/shale, shale medim dark 
g r a y w ) ,  h m g e e a ~ w i t h  6ome thin limestone in- w11 
fractured, fassiliferous, moderately calcarious, indistinct bedding, 
d.mp. 
RUN 67 : 51% to 61.75’ 
RECOVERY = 100% 
RQD = 58% 

prrdominrrntlylimegtone intabeddedwith thin (2an) #hale 
57.4 to 585‘ - Olive gray (SY 4/1) to medium dark p y  (N4) shale, 
thin (2-3 mm) stringers at limestone, non fractured, fassiliferous, 
slighthl to moderately calcareous, no apparent bedding fractures, 
w=Y*damp. 
585 to 61.8’ - Limestone interbedded With shale, vertical fractures 
at 60.0’. soft shale section at 605’. trace rust staining and slight 
greener than olive gray (SY 4/1) at shale stringer at 605’. 

RUN #a : 61.8 to n5’ 
RECOVERY = 100% 
RQD = ?7% 

Olive gray (SY 4/1) to medium dark gray (N4) interbedded shale 
and limestone, thinly interbedded very fossilifemus, bedding is 
horimntal breaking dong f a d  zunes, some open horizontal 
fractures at 67.75’ and 685‘,20 deg fracture at 7lS, wet dong 
fractures, shale is moderately calcareous and moderately hard, lime 
seetroasan?veylight. 

RQD = 21% 
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Borehole/WeU Id 0352 

Iight to medium gray (N3 - NS) limestone interbedded with shale, 
aome ny coamly crystalline, very hard, trace fossils, discontinuous 
fracture at R8', closed, tight, shale is moderately calcareous and 
moderately hard, Lime seaions are wry light, dry to damp. 

RUN +lo : 735 to ?7S 
RECOVERY = loosb 

-RQD-= 89% - - - .  _ .  - 

vay fassiiirerous, miao to rulelyaystAb% plains dean to veiy 

arg iuuw grades to shale, dry'wet in bedding. 

735 to 74.1' - limestone: M abavc trace interbedded with shale, 

74.1 tons - shale: 88 abope, stringers or ~imestone, slighur 

RUN #ii : 775 to a.0' 

fdcmus,waxyinpart,homogeneous,modemtelytovy 
cakueoue gradii to limestone, no fractwes, no visible bedding. 

RECOVERY = 10096 
RQD = 83% 

84.9 to 86.7' - Medim dark gray (N4) i n t u  sh& and 
limestone, shale is platy to blocky, not vey competent, bedding 
splits along fossiliferous lam limestone is ny hard, awsely 
ystalliae at times, slightly f d e r o u s ,  beds are generally 1 an 
thick, shale beds are 5 an thick, -dry,wet along bedding 
P- 
86.7 to 87.2' - Iight p y  (N7) limestone, very hard, mottled with 
shale, 

bedding, damp tomoist in matrix. 
RUN #12 : 88.0 to 92.0' 
RECOVERY = No& 
RQDpNotreported 

to some fossils, T i  toaarselycqstdhe,  damp. 
87.2 to88.0'-sbale:~4 to moderate Poorty defined 

Medium light gray (N6) to olive p y  (5Y 4/1) limestone i n t u  
with dude, rodif- beddiing breaks along fossil layen in shale 
material, mottled in part, soft sediment deformation Bpparent at 
shale/limestoae contact, wet along beddii  
RUN #13 : 92.0 to 102.2' 
RECOVERY = loosb 
RQD = 61% 

Medium gray to medium dark gray (NS to N4) limestone 
in(erbedded with eha)e, shale is 10 - 2 cm thick, platy to f i e #  
brittle, very fossiliferous, moderately cakarwus, some grades to 
l i m e h e ,  limestone is ayptoerystalliDe to fmly c y t a l b e ,  slighw 
to~yargillaceous, massive with novisible bedding, veiy hard, 
slight&faazilifemu,gwerallybrealPPalongmiao~tioneat 
# w g i k u w  mat* matrix is dry, wet along beddig pl.aar 
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hilling Company NORTH STAR DRILLING Boreholelwell Id 0353 
. .  

1 

1 

Sam: 

mhng Method ROTOSONIC DRILL 

late started 2/8/93 
late Completed 2/9/93 

:hecked By PAUL DARR 

hil lhg Fluid WATER 

DALEFLORES ~ S S e a B y  

Well Materials 

Casing: Stainless 
steel, 4' 

Backfill: Cement - 

STATE PLANE COORDINATES 
North (ft) 59624180 
East (ft) 1495668.78 

Ground Surface Elm. (ft) 744.95 
Top of Casing Elm. (ft) 747.07 

18.0 Total Depth (ft) 

bentonite grout 

seal: 1/4' Bentonite 
chips 

Filter Pack 10/20 
Colorado silica sand 

Sereen: Stainless 
steel, 4'. slot # 10 

m 

Ts 

n 

- 
s): 16.0 to 18.0' - Medium dark gray (N4) silty shale with tw bedded 

fadifemus limestone lenses, fdle, pawdey dy. Bedrock 

TotalDepth = 18.0'. 



I I , - -  GEOLOGIC LOG 
Drilling Company NORTH STAR DRILLING Bomhole/Well Id 0354 
D n b g  . .  Method ROTOSONIC DRIU SATE PLANE COORDINATES 
Drillim Fluid WATER 595602.10 

Date Completed 4/20/93 
hWdBY GARY STOOPES 
checkid By PAULDARR - - 

Ground Surface Elev. (ft) 767.95 
T11.01 Top of C a s i  Elev. (ft) 

Total Depth (ft) 23.0 
Comments: On Mound south property. Approximately 1/4 mile south of fence line, near 

power lines, access through gate 100. 

Project Manager PAGE : I MOUND-OU9 I GORDON HaRN I l o f 2  

Well Materials 

casing stainless 
steel, 4- 

f3acHkcement- 
bentonite grout 

Sed 1/4‘ Bentonite 
Ehips 

Filter Pack lorn 
Colorado silica sand 

kreen: stainless 
5tee1, 4’, dot # 10 



PAGE : Project Manager 
2 of 2 - GEOLOGIC LOG MOUND - OU9 GURDON HORN 

bmhole/WeU Id . 0354 
I 

well Materials 

. . . - .. .. . ._ . 

L i ~ l o g i c  Desaiption 
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e - 
ID - 

3015 
101s 

- 

PAGE : 

- I of 8 

well Materials 

Drilling Company NORTH STAR DRILLING 

Ihilling Fluid WATER 

I-widBy D.WILLIAMS/RMARROW 

Drillinpr Method ROTOSONIC DRIU 

Date started 1/25/93 
Date Completed 2/21/93 

~ 

checked By PAULDARR - -  - 

0.0 to 5.0' - Dark b m  dew silt, becomes darker tawarde bottom, 
little fm sand, trace organics, damp. ToQsoiL 

Borebole/Wd Id 0355 
=ATE PLANE COORDINATES 

North (fi) 597274.72 
East (fa 1496581.W 

Ground Surfaoe Elm. (il) 796.99 
796.81 Top of Casing Elm. (f't) 

Total Depth (fi) - - 201.7 

I 

CL 

V//A 
4.0 to 5.0' - Bmwn day little silt, little fme sand, little conme gravel, 
dry, gray limestone gravel at 4.9 to 5.0'. 
5.0 to 10.0' - Greenish gray clay, trace mottling. trace silt, dense, 

. . . .  ! B i l L  
' / / / A  

CL 85 to 95' - Greenish gray clay, trace mot&& trace sat, dense, 
hard, tracea of limestone bedrock, dry. 
95 to 10.0' - Greenish gray day intermixed with lenses of silt and 
fme sand, trace mottling, dense, hard, silt and sand are white, dry. 
10.0 to 14.0' - Greenish gray clay, trace mottling, deck=, hard, dry. 

14.0 to 15.0' - Gray day h a d  pieces of limestone softer than abave, 
some moist to wet lenses. 

s m  15.0 to 16.0' - Gray siltstone/claystone, hard, dry. 
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lorehole/WeU Id 0355 

- .. ._ 

25- 

30- 

35- 

40- 

45 - 

- 

Well Materials 

F 

I I *  

Lithologic Description 

25.0 to 26.0’ -No rccowly. 

RUN #1: 26.0 to 26.8’ 
RECOVERY = 10056 
RQD = 0% 

Medium gray (NSB Limestone, dense, cryp- ,very 
argikeow grading to shale. 

RUN 6 2  : 26.8 to 34.8’ 
RECOVERY = %% 
RQD = 15% 

Light gray to medium gray (N7 to Ns) limestone, cryptocystalliw, 
~ t o ~ a r p i l k r c e o u s , ~ ~ w i t h t h i n ( 1 - 2 m m ) k ~ o f  
shale, slightly fordifemu, no fractures, hdistina beddhg, dry. 
RUN #3 : 34.8 to 35.05’ 
RECOVERY = 10056 
RQD = 0% 

fight gray (N3) limestone, hard, dense, very argillaceous, d y .  
RUN #4 : 35.1 to 44.1’ 
RECOVERY = 10056 

RQD = 74% 

Dark greenish gray (SGY 4/1) shale, homageneous, dense, non 
fordifemus, no apparent bedding fractures, interbedded with 
m i y  c r y s e e  hestone at 35.85 to 36.05’’ 36.4 to 36.65’’ 37.25 
to 3755’’ 395 to 39.T’ noll fractured, dry. 

RUN M : 44.1 to 54.4’ 
RECOVERY = 10056 

RQD = 81% 



Project Manager 
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I 

PAGE : 

- 3 of 8 

RUN #6 : 54.4 to 57.4’ 
RECOVERY = lowb 
RQD = 73% 

Shale, as above, interbedded with limestwe stringers from 563’ 
dawn, few fossils, poorty dmloped bedding, slightly fmile (lma), 
dry. 
RUN #7 : 57.4 to 63.4’ 
RECOVERY = lowb 
RQD = 096 

 hale, as above, some mottkd with Cystalline limestone. 

Depth cofipetion 63.4 to 665’. 

RUN #8 : 665 to 765’ 
RECOVERY = lowb 
RQD 5: 51% 

O h  gray (W 4/6) shak, massive, some inteibedded with limestoae 
(2-8 an) limestone is coarsely crystalline and vuggy, indistinct 
bedding in shale, shale tends to block in flat smooth surfea, 
limestone tends to be more fossiliferous, dry matrix some moisture 
alonsbeddingsurfaces 



Project Manager PAGE : 
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Well Materials 

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

ml 
8 52.20 15:OO 02/21/43 

SH 

SH 

u 

SH 

Is 

- 

Borehole/WeU Id 0355 

L i ~ D e s a i p t i o n  

RQD = 47% 

shrrk, trace limestone at 7&4', 2 an thick M aban,dy. 

RUN #10 : 82.2 to 92.6' 
RECOVERY = low6 
RQD = 86% 

Shale, M abast, trace limestone, dry. 

RUN #11: n 7  to 94.0' 
RECOVERY = 100% 
RQD = 85% 

Light gray (NZ) limestone, banded and mottled with stringers of 
light dive gray (5Y 4/1) shale very fossiliferous, very f i e  to fmeb 
cgs ta lh  limestone, thinly layered (2-5 mm) shale stringers 
(hrouehout shaletendstobe mon cossiliferous,beddinginshale 
tends tobreak along fossil lam no apparent fractures, damp to 
d y d  
RUN 612 : 94.0 to 955' 
RECOVERY E: 100% 
R Q D = 9 4 %  ' 
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SH 

RUN 15 : 121.7 to 131.4’ 
RECOVERY = loosb 
RQD = 98% 

Dark gray (N3) to olive gray (SY 4/1) shale, massive, mottled with 
some limestone, some limestone stringers from 3 to 5 cm thick, some 
fossils, shale and bedding break along fossil layers, limestone is 
massive and very hard coarsely crystalline, dry, shale is damp. 

A 

SH 

Lithologic Description 

Dlive gray (SY 4/1) to medium dark gray (N4) shale, mottled with 
trace to Some limestone stringers, massive, clean to very fossiliferous, 
no fractures, no obvious bedding features, dry. . 

955 to 1013’ - limestone, non fractured, very hard. 
RUN #13 : 1013 to 111.2’ 
RECOVERY = 1 m  
RQD = 98% 

Medium dark gray (N4) to olive gray (SY 4/1) shale, mottled with 
6ome limestone. 

RUN #14 : 111.2 to 121.7 
RECOVERY = 1 m  
RQD = 92% 

Shale and limestone: interbedded, cored breaks easily along bedding 
planes associated with fossiliferous shale stringers, limestone is f i e ,  
very coarsely crystalline and massive, no distinguishable fractures, 
wet along bedding planes. 



GEOLOl 

35- 

140- 

145- 

150- 

- - 

Well Materials 

- 6 of 8 
I 

nrehole/Well Id 0355 

Lithologic Description 

UJN #16 : 131.4 to 1415' 
ECOVERY = loosb 
KQD = 74% 
ihale, intehedded with some limestone, gradational, Limestone is 3 - 
10 cm thick, dry. 

RUN #17 : 1415 to 1515' 
RECOVERY = looOm 
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 Materials 

PAGE : 
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breholeflell Id 0355 

Lithologic Description 

LQD = 74% 

bale as above mottled-and interbedded with limestone, 
IOnfraCtUred. 

RUN #19 : 156.0 to 171.0’ 
RECOVERY = 126% 
RQD = 76% 

Shale and limestone: interbedded, shale as above nonfractured. 
Limestone is becoming dark gray (N3), micro crystalline, very 
argillaceous grading shale, dry to damp. 

RUN #20 : 171.0 to 181.3’ 
RECOVERY = 109% 
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 predominanUy clean. 
177.1 to 1813’ - Dark gray (N3) to medium dark gray (N3) shale, 
trace interbedded with limestone, predominantly homogeneous, 
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Project Manager PAGE : 
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Well Materials 

F 

.- 

Lithologic Description 

nonfractured, 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, 
thinly interbedded. Vertical fracture at 187.81’, smooth,,unhealed, 
looks like mechanical fracture, fracture is discontinuous. 

-~ __  

RUN #22 : 191.8 to 201.7 
RECOVERY = 9’7% 
RQD = 73% 

Medium dark gray (N4) shale, mottled interbedded with limestone, 
no fractures. 

Total Depth = 201.7’. 
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Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date Started 1/18/93 
Date Completed 1/24/93 
m g e d  BY DALE FLORES 
Checked By PAULDARR 

I 

Borehole/Well Id 0356 
STATE PLANE COORDINATES 

North (ft) 595011.45 
East (ft) 149535358 

Ground Surface Elev. (ft) 704.07 
706.24 Top of Casing Elm. (ft) 

Total Depth (ft) 1820 

)epth 

b 

5- 

lo- 

15- 

20 

Well Materials 
Sam 

T A  

B GC 

B GC 

GROUNDUATER 

king:  Stainless 
leel, 4' 

Lackfdk Cement - 
sntonite grout 

'Is 

iC-Gh 

GP 

GP 

0.0 to 1.0' - Dark brown silty clay, very dense, moderate plasticity, 
root structures, moist. Topsoil. 

1.0 to 9.0' - Rust b m  to yellowish b- (10YR S/4) silty clay, 
trace f i e  grained sand, moderate plasticity, wry dense, has areas of 
gray and rust eolort?d zones, moist to wet. 

9.0 to 10.0' - Moderate yellowish brown (10YR 5/4) silty clayey 
gravel, some f i e  gravel, some coarse to f i e  sand, -50% silty clay, 
. gravel to 2', gravel subrounded to rounded, trace angular Limestone. 

10.0 to 105' - Moderate yellowish bmwn (10YR5/4) silty sand, very 

105 to 14.0' - Moderate yellowish bmwn (IOYR 5/4) siltyclayey 
gravel, some f i e  gravel, some coarse to f i e  sand, -50% silty clay, 
gravel to 2", gravel subrounded to rounded, trace angular limestone. 

i"0iSt. 

14.0 to 16.0' - Moderate yellowish b m  (10YR5/4) sandy gravel, 
f i e  gravel to amme sand, -20% sand and silt, gravels subrounded, 
some angular limestone clasts. 

16.0 to 165' - Moderate yellowish brown (IOYR 5/4) gravelly sand, 
sand, f i e  gravels, saturated. 

165 to 235' - Sandy gravel, -50% f i e  to coarse gravel, -30% coarse 
sand, -20% silty clay, trace of cobbles to 4 inches, moist. 
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Well Mataials 

23.5 tosxo, - Gray 5 yellowish b m  (10YR 5/4) silty clay, some 
angular to rounded g G i  to Coarse gmve~, some Tie sand,- 
m a t h  composed of -50% silty clay, my stiff/dense, reddish bmwa 
shining at interface of gravel above and silty clay, moist, out of 
saturated me. m 

- - 

32.0' to 325' - Silty sand, medium to fme sand, trace f i e  gravel. 

325 to 345' - Light dive gray (SY S/2) silty clay, some  gular to 
rounded gravel, fm to coarse gravel, m e  fme sand, matrix 
composed of -50% silty clay, vwy stiff, very dense, moist. TiL 

345 to 37.0' - Moderate yellaw b m  (1OYR 5/4) gravelly sand, 
f i  pve4, trace o f  cobbles gravel, -5096 medium to coarse sand, 
-4096 Tie gravel, saturated. 

37.0 to 40.0' - Medium gray (NS) to olive bmwn sandy silt, fie 
grained sand, trace of medium grained sand, very dry, crumbly. 

40.0 to 445' - Send, medium to amme, well sorted, has silt lease 1 
to 3 inchef3 thid& Saturated. 

445 to 45.0' --Medium m y  (NS) to olive bnrwn ssltdy silt, fm 
pmcdsrad, trace o f  medium grained saad,verydty, crumbly. 
45.0 to 46.0' - Moderate yeuaW b m  (IOYR 5/4) ssndy gra* 



Sample 

T 
J 

55- 

60- 

65- 

70- 

1 
- 

Well Materials Lithologic Description 

46.0 to 47.0' - Light bmwn sand lense, medium grained trace gravel, 
pturated. 

47.0 to 52.0' - Light b m w n  sandy gravel, loose, sand to fine gravel, 
saturated. 

52.0 to 57.0' - Light b m w n  sand, medium wed sand, trace silt, 
trace f i e  gravel, saturated. 

57.0 to 695' - Olive b m  to gray b m  sandy gravel, coar~e sand 
to f i e  gravel, coarse gravel lense at 62.0', gravel lense to 4' thick, 
Little sand, saturated. 

695 to 72.0' - Olive bmwn sand, trace f i e  gravel, moderate good 
sorting, saturated. 

72.0 to n.0' - Olive b m  to gray b m  sandy gravel, sand 
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Bo- 

85- 

90- 

95 - 

- - 

PAGE : 
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Well Materials Lithologic Description 

to fine gravel, coarse gravel lense at 62.0', gravel lense to 4' thick, 
little sand, saturated. 

n.0 to 80.0' - Moderate yellowish bmwn (10YR 5/4) sand, trace fine 
gravel, coarse sand, wet but not saturated. 

80.0 to 85.0' - Sand, medium to ccnuse sand, moderate good sorting, 
little to no fines, trace gravel, wet. 

85.0 to 87.0' - Brownish gray sand, medium grained sand, little to no 
fines, trace gravel, well sorted, wet. 

87.0 to 90.0' - Brownish gray sand, medium to mame 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 yellowish bmwn (10Y R 5/4) silty sandy 
gravel, -40% f i e  to coarse gravel saturated. Outwash. 

95.0 to 105.0' - Moderate yellowish brown (IOYR 5/4) sandy gravel, 
coarse sand, 95 sand to gravel varies, little to no fines, gravel to 2', 
saturated. 
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Well Materials 

1 

0356 Borehole/WeN Id 

Lithologic Description 

105.0 to 115.0' - Moderate to light yellowish b m w n  (lOYR5/4) 
sandy gravel, coarse sand, % of sand to gravel varies, little to no 
Ties, gravel to T, saturated. 

115.0 to 125.0' - Moderate olive brown (SY 4/4) sandy gravel, fine 
to coarse gravel, -5% gravel >lo, saturated. 

125.0 to 135.0' - Light olive bmwn (SY 5/6) sand, medium sand, 

I 23.86 1 0 9 : O l  b5/19/931 
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- 
pth 

- 

30- 

135- 

140. 

145, 

150 

Well Materials 

GRWNDUATER . 
p tEPiW 22.17 17:12 1/24/93 

Lithologic Description 

rell sorted, little to no limes, pebble gravel lense at 127.0 to 1275, 
ret but not saturated. 

135.0 to 145.0' - Olive gray (5Y 3/2) sand, medium grained, well 
mted, no fies,  no gravel, moist. 

145.0 to 150.0' - Olive gray (SY 3/2) sand, coarse sand, moderate 
good sorting, wet. 

150.0 to 165.V - Moderate yellowish brown (10YR5/4) gravel, f i e  
gravel, no fines, piece of 4' angular limestone, gravel to 1 1/2 inches, 
saturated. 



Project Manager 
GEOLOGIC LOG MOUND - OU9 CORDON HORN 

i 
PAGE : 

- 7 of -8- 

55- 

60- 

.6- 

170- 

175- 

- 

Well Materials 

ieal: 1/4' Bentonite 
:hips 

Filter Pack 10/20 
Colorado silica sand 

Screen: stainless 
steel, 4', slot # 10 

L 

Lithologic Description 

. .  

165.0 to 1815' - Moderate yellowish -mwn (10YR5/4) gravel, f i  
gravel, no fmes, gravel to 1 5  inches, saturated. 

I 23.86 1 0 9 : O l  b5/19/93] 
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Borehole/WeU Id 0356 

Sam 
Well Materials 

I 

~ 

Lithologic Description 

1815 to 182.0’ - Greenish gray (5GY 4/1) silty shale, moderately 
fmile, thinly bedded limestone lenses, trace fossils in limestone, dry. 

T~tal-Depth = 1820’. 

I 23.86 109:Ol b5/19/931 



0- 

5- 

- 
10- 

15 - 

20-- - 

Well Material6 

asing. Stainless 
eel. 4'. 

lackfill: Cement and 
entonite p u t  

GROUNDWATER i r-1 
8 34.00 

X L  

5.0 to 10.0 - Grayish bmwn clayey Silt to sand with gravel and 
debris, sand is very fme grained. FA 

10.0 to 15.0' - Clayey sand, very fine grained, 10% gravel, some 
wood debris. Fill. 

15.0 to 20.0' - Bmwn to grayish bmwn clayey silt to silty sand, sand 
is very fme grained, 1556 gravel, some wood and copper wire. FA 
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Well Materiels 

creen: Stainless 
teel, 4'. 

hkfdk Native 
aliment 

""I 
NR 

FL 

7 

GP 

NR 

- 
GP 

25.0 to 27.8' - Brawn clayey to silty sand with gravel and debris, 
Sand is vev The grained. FA 

27.8 to 30.0' - Gravel, 80% gravel, 20% Sand, Silt, and clay. 
outwash. 

30.0 to 35.0' - No lecomy. 

35.0 to 40.0' - Gravel, 80% gravel, 20% sand, silt, and clay. 
outwssh. 

40.0 to 47.8' - Gravel, very axme grained, 9oa6 gravel, 10% sand, 
average gravel size is approximately 1.8- in diameter. Outwash. 

e 
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Well Materials 

ackfii. Native 
diment 
. ~ . - ~ .  - 

GROUNDUATER I 

Well con 
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e - 
ID - 

0003 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 

Date Started 1/4/93 
Date Completed 1/7/93 

Checked By TOM THARP 

Drilling Fluid NONE 

~ g g e d  By TIMFRINAK 

Well Materials 

Borehole/WeU Id 0372 
STATE PLANE COORDINATES 

North (€0 5w93.75 
East (fi) 149533122 

Ground Surface Elw. (ft) 754.30 
756.46 

T~tdDepth(ft) - 620 
Top of Casing Elw. (ft) 

h c W i  Cement and 
antonite p u t  

GRUJNDUATER 
DEPTH 

Zl= 

USCS 

& Lith LithOrogk Description 

4.7 to 5.0' - B m  silty clay, contains debris and peper. Fill. 
5.0 to 311' - Dark grayish bmwn silty clay to clayey silt with 
gravel, contains debris (paper and plastic). Fii. 



PAGE : Project Manager 

0372 
2 of 3 GEOLOGIC LOG I MOUNDPLANT Y i L L i m  L i t t l e  - 

orehole/WeU Id 
1 

5ingstainless 
el, 4' 

. .... .. .- 

ckfii  Cement and 
atonite grout 

kak Bentonite chips 

51.2 to 32.0' - B m  silty clay to clayey silt, competent, 10% 
pvel, no debris. Basal landfill liner. 
32.0 to 35.0' - Yellowish b m  gravelly, silty sand, very f i e  
grained, 60% sand, 2056 silt/clay, 20% gravel up to 1.8' in diameter 
(average diameter = 0.4"), areati of gray staining from 32.0 to 33.0'. 
Basal landfi liner. 

35.0 to 38.0' -Yellowish brown silty, gravelly sand, very f i e  
grained, 20% gravel, mes of gray silty clay. Basal landfi Liaer. 

38.0 to 395' - Yellowish b m  (1OyR S/8) and g r a w  b m  (ZSY 
S/2) clayey silt to silty sand, very fme grained, 10% gravel, zones 
with black residue. B a d  landfi liner. 

395 to 40.0' - DarL grayish b m  (2- 4/2) Snty sand. Very f a  
grained, vwy mmpacl, hard, 10% silt/clay, gravel up to 1 1 '  in 
diameter (average diameter OY), angular to subangular. TU. 

40.0 to 50.0' - Dark brown (IOYR 3/3) clayey to silty sand, 20% 
gravel up to 2.V in diameter (average diameter = 0.4'), 60% very 
f m  grained sand, 20% silt/day, damp at 42.0', moist at 45.0'. Ti. 
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Well Materials 

xk Bentonite chips 

Iter Pack 20/40 
uartz sand 

e n :  Stainless 
eel, 4' 

Eu I Lith LithdogicDesaiption 

50.0 to 51.0' - No recovery. Top of bedrock estimated at 50.0'. 

51.0 (0 51.4' - Medium gray siltstone, local dark gray shaley 
* ~cakwwu,fosSiliferwaBedmek. 

52.0' - Limestone, fossiliferous 

520 to 525' - Medium gray siltstone, local dark gray shaley 
partine calcareous, fossilirerous Bedrock. 
525 to 52.8' - Siltstone, calcareous, some limestone interbeds. 
52.8 to 55.0' - Siltstone, 
55.0 to 60.0' - Siltstone, c a l ~  interbeds of fossiliferous 
limestone beginning at 559, fracture zone at 555 to M.0', dark gray 
staining along fractures Bedrock. 

60.0 to 62.0' - No recovery. 

Total Depth = 62.0'. 



T 
1 

5- 

- 

15 - 

20-- - 

! - 
ID - 

Well Materials 

rsing: Stainless 
Zl, 4‘ 

ackfii Cement and 
mtonite grout 

x 

I I uscs 
Lithologic Description 

0.0 to 0.8’ - Yellowish bmwn to dark gray (10YR 5/6 to 4/1) silty 
sand, soft, trace gravel, numerous roots, damp. Fd. 

0.8 to 213’ - Dark gray (IOYR 4/1) sandy, gravelly silt, occasional 
brownish yellow (IOYR 6/6) mottling, firm, 40% silt, 30% very f i e  
to medium grained sand, 25% f i e  to very coarse gravel, 5% clay in 
occasional pockets, few medium to large cobbles, scattered debris 
(dark bmwn to black charred material), pieces of red brick at 11.4’, 
damp. Fd 
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& i  Cement and 
mtonite grout 

GROUNDWATER 

hrehole/WeU Id 0373 

fithdogic Description 

!13 to 37.2' - YeUowish b- (10YR 5/6) Silty, ~ W U Y  W d ,  60% 
m y  T i  to vey conrse grained sand, 20% f i e  to medim grad,  
Losb silt, trace clay, occasional large cobble, d y  to damp, spotty 
itahhg, little or no deb&+ occasional wnes of clayey silt, clayey silt 

nterval with interspersed charred material at 263 to 26.7'. dark 
grayish bmwn organic/stained zone with root fragments at 33.2 to 
u.r.-Fill. _._ ._ 

37.2 to 37.9' - Dark grayish bmwn debris zone, contain6 wood and 
metal, soil is stained. Fd. 
37.9 to 41.4' - YeUwkh bmwn to olive gray (IOYR 5/8 to !% 4/2), 
silty clay, soft, moderately plastic, minor fine to coarse grained sand, 
wry uniform. Fd. 

41.4 to 42.T - Olive gray (SY 5/2) silty, gra-lly sand, fUm, trace 
day,vetyfi  tow coarse sand and gravel. FA 

427 to 48.4' - Olive (SY 512) sand, silt, and gre~el, 
heterogeneou3 mixture, loose. non-graded, poorly sorted, 15% silt, 
40% sand, 45% gravel, spotty dark bmwn staining in places, 
occasional medium to large cobbles, damp to slightly moist, dark 
grayish bmwn staining at 46.2 to 465' and 41.4 to 48.4'. debris zone 
(wood) at 45.0 to 45.4'. hydrocarbon odor emitted from core between 
40.0 and 50.0'. Fill. 
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Well Materials 

al: Bentonite chips 

~. 

men: Stainless 
eel, 4" 

hckfii Native 
ediient 

Iithologic Descriptioa 

48.4 to 49.2' - Pple dive (5Y 6/4) &.lorn, f i  to ~ e y  

fum, 30% very fme to fi graiwd sand, 25% fme to 00816e gravel, 

5Y S/4) silty, sandy gravel, 

clay, damp. outwash. 
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well Materials 
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sing: stainless 
el, 4' 

rilling Company NORTH STAR DRILLING 
rilling Method ROTO SONIC 

ate Started 12/5/92 
ate Completed 12/6/92 

hecked By ERIC -EN 

rilling Fluid NONE 

0-d By TIMFRINAK 
~ _ _  

ddii: Cement and 
ntonite grout 

Borehole/WeU Id 0374 
STATE PLANE COORDINATES 

North (fi) 5%559.25 
East (n) 1495l23.53 

Ground Surface Elev. (it) 706.19 
Top of Casing Elm. (ft) 708.10 

35.0 Total Depth (fi) - 

eak Bentonite chips 

USCT 

E' Lith RDck Lithologic Description Or 

0.0 to 13' - B- to dark b m  (10YR 4/3) gravelly W d  With Silt 
and clay, sand is f i e  grained, 30% gravel, 30% silt/clay, roots. 

1 3  to 4.1' - Dark b m  p w l l y  sand With silt and day. 30% 
silt/day, 50% wry fme Med sand, 20% p w l .  FA 

4.1 to 43'- Unidentified material, possiblywhite lime. Fill. 

4 3  to 10.4' - Dark yellowish bmrm (10YR 3/6) clayey, silty sand, 
f i e  to coarse grained sand, 40% silt and clay, no gravel. Fill. 

GP 10.4 to 13.0' - Bmwn sandy gavel, 50% gravel, 30% f i e  to coarse 
grained sand, 20% silt/clay. Outwash. 

13.0 to 18.0' - Bmwn sandy gravel, f50% p v e l  up to 25' in 
diameter (average diameter = 0.4"), 30% f i e  to coarse grained sand, 
10% Silt/day, odomus, damp. outwash. 

GP 180 to 20.0' - Bmwn gravel, 80% gravel, matrix contains 8056 sand, 
20% Silt/clay. Outwash. 



- 
T - 

0 

.. 

0 

Well Materials 

keen: Stainless 
leel, 4' 

. . .. 

Backlill: Native 
Eediment 

L 

GP 25.0 to 33.4' - Brown sandy gravel, 70% gravel up to 3.0' in 
diameter (average diameter O.T), 20% sand, 10% Silt/cley: 

33.4 to 35.0' - Gray siltstone, calcareous, contains calcareous 
nodules. Bedrodt 

I Total Depth = 35.0'. 
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casing: Stainless 
steel, 4' 

PAGE : 

- 1 of 2 

Backfill: Cement and 
bentonite p u t  

killing Company NORTH STAR DRIJLING 
killing Method ROTO SONIC 
killing Fluid NONE 

bate Completed 12/8/92 

:hecked By ERIC LARSEN 

)ate Started 12/8/92 

mgged By TIMFRINAK 

seal. Bentonite chips 

0375 Borehole/WeU Id 
STATE PLANE COORDINATES 

North (ft) 597074.08 
East (fi) 149498033 

Ground Surface Elev. (fi) 705.20 
Top of Casing Elev. (ft) 707.25 

35.0 Total Depth (fi) 

USCS 
Well Lithologic Description 
a n  iZc 
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20- 

E -  
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-- --0 
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25- 

0 

30- 

SI 
- 
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40- 

45 - 
- 
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Well Materials 

men: Stainless 
eel, 4' 

Lackfii Native 
ediment 

Borehole/Well Id 0375 

Lithologic Description 

20.0 to 22.0' - Grayish b m  grad,  90% gravel. Outwash. 

22.0 to 285' - Bmwn gravel, 8056 gravel up to 6.0' in diameter 
(average diameter = 05'). 10% sand, 10% silt/clay. Outwash. 

285 to 295' - Gray shale, comprised of Silty clay, tight, dry. 

295 to 30.0' - Gravel, 85% gravel up to 4.0' in diameter (average 
diameter = 0.47, wet. Outwash. 

t BedrockIloet. 

30.0 to 313' - Silty, clap)', Wdy gravel, wet. OuhRash. 

31.2 to 35.0' - Gravelly silt, very dense, competent, contains 
quartuse, siltstone, and lime~tone clasts, dry. Ti 

Total Depth = 35.0'. 
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;ethod ROTO SONIC 
uid NONE 

Casing: Stainless 
6 t d .  4' 

STATE PLANE COORDINATES 
North (ft) 5966%.75 

Backfii Cement and 
bentonite grout 

Date Started 3/5/93 
Date Completed 3/5/93 

ERIC LARSEN bssedBy 
Checked By TOMTHARP 

ieal: Bentonite chips 

East (ft) 1494760.63 
Ground Surface Elev. (ft) 700.19 
Top of Casing Elev. (ft) 701.89 

- - _  Total Depth (ft) 25.2 

3lter Pack 20/40 
luartz sand 

Screen: Stainless 
;teel, 4' 

F 

Iithologic Description 

0.0 to 0.7' - Road WW Ffi 
47 to 15' - Dark yellowish brown (10YR 2/2) sandy silt, finn, 
organic, numerous mots, damp. Topsoil. 

'15 to 2.1' - Pale yellawish bmwn (10YR 6/2) Silty gravel, loose, 
me fm to coarse grained send, wet. Fill. 

2.1 to 13.0' - Moderate to dark yell& brown (10YR 5/4 to 4/2) 
gravelly sand, loose, 65% fine to very come grained sand, 30% f i e  
to coam gravel, trace silt, numerous small to large cobbles, damp, 
becoming vwy moist at 11.0'. Outwash. 

~ 

13.0 to 21.7' - Moderate yellawish bmwn (IOYR 5/4) sandy gravel, 
mostly loose, 60% fine to very axme gravel, 25% medium to very 
coarse grained sand, 15% ait, numerous medium to very large 
cobbles, boulder at 14.4 to 14.8'. patchy hematitic staining of grains, 
very moist to wet in places, saturated at 165'. Outwash. 
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I Borehole/Well Id 0376 

-1 

T A  
Pth 

20- 

- 0  

.-. 

25- 

30- 

3 

35- 

-1 

40- 

45 - 

I 
- 

Well Materials 

z 
F 

E I" 

GM 21.7 to 253' - Modemk yellawish b m  (1OYR 5/4) dty gravel, 
loose, 6046veryfme tovery coarse gravel, 30% silt, < 10% very f i e  
to coarse grained sand, numerous medium to very large cobblf& 

Total Depth = 251'. 
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Sample 
Ikptb - 

T 

0- 

5- 

10- 

I 

1s - 

B - 0  
0 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started 3/4/93 
Date Completed 3/4/93 
Losged BY ERIC LARSEN 

. _  

Checked By TOM THARP 

DO17 
1017 

Borehole/WeU Id 0377 
STATE PLANE COORDINATES 

North (ft) 596522.25 
East (fi) I~WMN 

Ground Surface Elev. (fi) 699.40 
Top of Casing Elev. (ft) 701.02 
Total Depth (ft) 25.0 

Well Materials 

casing stainless 
Pteel, 4' 

Ehcwdk Cement and 
bentonite grout 

W: Bentonite chips 

ater Pack 20/40 
luartz sand 

RWNDUATER 
i 

60% h e  toveryeoarse grained sand, 35% The tove~~coarse pve-l, 
< 5% silt in places. numerous small to large cobbles, damp. 

sand, 5 - 10% cobbles, few boulders, saturated at 17.0'. Outwash. 

l33Y 17.15 09:40 03/04/93 
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I 

Well Materials 

- 
Well con 

BoreholehVell Id 0377 

fithdogicDescription 

- .-. .. . - . 

Total Depth = 25.0'. 
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0- 

5- 

10- 

c 
15 - 

a -  0 

20-- 

~ 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started 3/3/93 
Date Completed 3/3/93 
mzdBy ERIC LARSEN 
Checked By TOM THARP 

Well Materials 

Borehole/Well Id 0378 
STATE PLANE COORDINATES 

North (ft) 596376.63 
East (n) 1494789.86 

Ground Surface Elev. (fi) 699.49 
Top of Casing Elev. (fi) 701.61 
Total Depth (fi) 25.0 

~ 

Casing: Stainless 
5tee44' 

l3ackfii Cement and 
bentonite grout 

seal: Bentonite chips 

Filter Pack: 20/40 
quartz sand 

Screen: Stainless 
Eteel, 4' 

GROUNDWATER 
DEPTH I HOUR I DATE 
16.90 I 10:35 103/03/93 

0.0 to 0.7 - Road gravel. Fill. 
~~~ 

0.7 to 1.6' - Dusky ~ l l a w i s h  b m  (IOYR 2 0 )  sandy silt, minor 
\clay, slightly f i  organic, roots, damp. Topsoil 

1.6 to 3.6' - Moderate yellowish b m  (1OY 5/4) silt, soft, minor 
f i e  grained sand, trnce clay, damp. 

3.6 to 55' - Moderate brown (5YR 4/4) silty sand, f i e  to coarse 
grained, soft to stightly Iwse. 15% fuK to coame gravel, damp. 
Outwash. 

55 to 11.0' - Moderate yellowish brown (10YR5/4) sand and gravel, 
loose, 55% vey f i e  to very cnarse grained sand, 40% fine to very 
amme grawl, < 5% silt, few small cobbles, damp to moist. Outwash. 

11.0 to 15.0' - Pale yellowish brown (IOYR 6/2) gravelly sand, loose, 
50% very f i e  to very coarse gained sand, 30% gravel, 10 to 15% 
silt, numeroua medium to large cobbles, moist. Outwash. 

~~~~~~ ~ 

15.0 to 25.0' - Pale yellawish brown to moderate y e l l h h  b m  
(10YR 6/2 to 5/4) silty sand and gravel, loose, 40 - 45% very fine to 
ve.ry cnarse grained sand, 40 to4556 f i e  to coarse gravel, 10 to 2056 
silt, numerous small to large cobbles, boulder at 225 to 23.1'. 
b m $ h  gray staining of grain6 at 16.8 to 179,  saturated at 17.0'. 
outwash. 
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Borehole/Well Id 0378 

LilldogicDescriptiion 

Total Depth = 25.0'. 



I 597179.70 
.- _ _  -- ,.VI." . North (ft) 

0- 

5- 

lo- 

15 - 

20-- - 

1 of GI - 
I 

idling Company NORTH STAR DRILLING BoreholeNeU Id 0379 
irilling Method ROTO SONIC =ATE PLANE COORDINATES 
trilling Fluid 

1495l53.92 
late Completed 12/5/92 Ground Surface Elm. (ft) 71638 

718.06 
40.0 :hecked By ERIC LARSEN 

:omments: 

NnN'E 1 

late Started 12/4/92 East (ft) 

WlFd By TIMFRINAK Top of Casing Elev. (ft) 
Total Depth (ft) 

Monitoring well located 10 ft. southwest of piezometer PO14, north of overflow 

SI 

pond. 

pth 

wing: stainless 
eel, 4' 

ackfii Cement and 
entonite grout 

GROUNDWATER I 

n 

- 
n 

lithologic Description 

0.0 to 35' - Yellowish b m  (10YR5/8) graveUy clayey silt to silty 
sand, sand is very fme grained, 30% gravel up to 3.0' in diameter 
(average diameter = 03.). Fi. 

35 to 5.0' - Sandy gravel, 25% sand, 70% gravel up to 3.0- in 
d m t e r  (average diameter = 09). Fa. 

5.0 to 8.0' - Yellowkh 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 = 0.33. FdL 

8.0 to 10.0' - Gray 10 darlr gray (10YR 4/1) gravelly sand with Silt 
and clay, very fm grained, 20% g r a d  up to 1.0' in diameter 
(averas diameter = 033, matrix contains 80% very fme pbd 
sand, 20% silt/clay. Ti 

up to 2.0- in diameter (average diameter = 0.33, matrix contains 
8096 very fm grained sand, 20% silt/clay. Ti. 

10.0 to 15.0' - Dark gray (IOYR 4/1) sand with g r a d ,  15% gravel 

15.0 to 22.2' - Dark grayish b m  (10YR 4/2) silty sand with 
gravel, 10% gravel up to 2.0' in diameter (averas diameter - 033, 
matrix contains 70% very fme grained sand, 3056 silt/clay, unifonn 
wlor and composition. 7ill. 

P t E  32.90 17:SO 



Project Manager PAGE : 

GEOLOGIC LOG MOUND PLANT Uillim l i t t l e  - 2 Qf 

eal: Bentonite chips 

ater Pack: m/40 
uartz sand 

kxeen: stainlees 
(eel, 4' 

bmhole/Well Id 0379 

Lithologic Dgcription 

lzs to 25.0' - Pale b m  (1WR 6/3) sandy gravtl, 30% sand, 10% 
&/day, 6096 p w l  up - to 3.0- in diameter (a- diameter - 

15.0 to 30.0' - Yellawish bmwn (1WR 5/4) 
sp to 3.W diameter (average di.metaO53,20% fure to e o ~ e  

= 

).49.<)utwash. 

pined saad, 5% SilVclay. outwash. 

gnvel, 75% gnwl 

~ 

30.0 to 35.0' - Ydlawish b m  (10YR 5/4) d With silt, dsy and 
gravel, 15% gravel up to 4.W in diameter (a- diameter - 0.43, 
matrhr contains 70% sand, 30% Silt/cley, iron and m ~ e s e  oxide 
ataining/depaiit on some gravel Outwssh. 

35.0 to 40.0' - Sand aad gravel, prominant sotvent odor. Outwash. 

Total Depth = 40.0'. 
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Drilling Company NORTH STAR DRILLING 

Drilling Fluid NONE 
Drilling Method ROTO SONIC 

Date Started 12/16/92 
Date Completed 12/17/92 
Loggeaw ERIC LARSEN 
Checked By TOM THARP 

~ 

Sam 

Borehole/Well Id 0380 
!STATE PLANE COORDINATES 

North (ft) 597109.65 
East (fi) 149539452 

Ground Surface Elm. (ft) 725.02 
Top of Casing Hew. (ft) 727.10 
Total Depth (ft) 62.0 

ic 

ic 

? - 
ID - 

ooo4 
1004 

Do09 

Do14 

Do17 

Well Materials 

Hsins;stainless 
teel, 4' 

lackfii Cement and 
entonite grout 

Well con 

n 

Lithologic Description 

0.0 to 13' - Yell& b- (10YR 5/6) silty sand, 65% ~ e r y  f i  
to medium grained sand, 30% &It, few small cobbles at 0.0 to 0.3'. 

.soft moist Toosoil. 

13 to 5.T - YeUawish bmwn (10YR 5/4 - 5/6) silty, gravelly mad, 
55% very f i e  to medium grained sand, 25% silt, 20% very fme to 
T i  gravels, scatted coarse gravels and small cobbles, sligbtly fum 
to T i ,  damp. m. 

5.7 to 105' - Dark grayish b m  (2s 4/2) Silty, gravelly Send, 
45%~ery f i e  to f i e  grained sand, 30% silt, 20 to 25% f i i  to coarse 
graveb < 5% clay, slightly rum, law plasticity, damp. Tu. 

105 to 15.0' - Derk grayish b- (25Y 4/2) silty, p ~ l l y  sand, 
4596veryfie to h e  grained sand, 30% silt, 20 to 25% fine to coarse 
gravel, 5 to 7% clay, rum, law plasticity, damp. Ti. 

15.0 to 180' - Yellowish b m  (IOYR 5/4 - 5/6) silty Band and 
gravel, Is to 20%silt, Mvery f i e  t o v e y  coarse grained sand, 
4096 fme to coarse gravel and very large cobbles, areas of 
hematitic/limonitic staining of grains, soft to loose, damp. outwash. 

180 to 195' - Yellowish bmwn (IOYR 5/8) silty gravel with cobbles, 
Son, low to moderate plestiaty, 10 to 15% clay, 25% silt, 5056 

Imedium to m gravel a d  vey large cobbles (possrble small 
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ir 
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lasing: stainless 
eel, 4’ 

Bo&ole/well Id 0380 

boulders) <1046mediumtoeoarsegrainedsandinpockets,ry 
moisL o u ’ ~  

19.5 to 26.4’- YeUcmrish bmwn (1OYR 5/4) silty, sandy gravel, loose, 
10 to lS%silt, 20 to2596 fme to coarse p i n e d  wd, 60 to7046very 
fm tomyamme gravelswitb numerous emall to lage cobbles, 
occasional hematitic/limonitic slainiag of grains, occasional mes of 
calcamoudepoaits,damptomoiR Outwash. 
- -  

26.4 to 27.T - Dark yllowkh bmwn (IOYR 4/4) sand, fme to very 
coarse gdned, poorlygraded, loose, trace medium to axme grad,  
< 5% sat, wet. outwash. 

27.7 to 286’ - Yellcrwish b m  (IOYR 5/8) silty, gravelly sand, fm 
nonplas(ie, 25% silt, 15 to 20% gravel,55%veryfm to medium 
grainsd-4 traceCleY,damp.rn 

fum, Sliglltlyplestic, msilt, 15 tom fm to axmep* 50% 
28.6 toU0’ - Grayish b m  (25Y5/2) silty, gra~l lysaad,W 

my fm to medium grained sand, scatted emall cabbies, damp. 
m 

33.0 to 60.0’ - Dark gray Cxsy 4/0) shale with interbedded ry 
dark gray (2.W 3/0) Limartoae; shale is slightly wcathmd from 3.0  
to 340, soft and crumbly to hard, fmile, moderately competent, 
numerou8 partins slishtly fdmus, dry to moist; limartone is 

non-fractud, o~cure M intermittant thin beds, knscs and nodub 
very- partiauyaystalline, fdmus, massive, essentially 

= @ i t  limestone ~UIS at 35.0 - 353’36.6 - 36.8’,405 - 40.8’’ 
45.2 - 45.4’’ 473 - 47.4’, 52.4 - 52.6’, 53.0 - 53.4‘,555 - 55.T. 56.1 
- 563’56.9 - 575’’ 57.8 - 583’. 59.0 - 593’. Bedrock 
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PAGE : 
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65- 

m- 

c 

UXS 
Well con Iich &k 

ID - 

Borehole/WeU Id 0380 

Lithologic Descriptioa Well M a t e d  

ieal:Bentwiteehips 
. . -  _ _  

ter Pack 20/40 
artz sand 

reen: stainless 
9,4‘ 

ackfdk Native 
ament 

I 1 - 1  

60.0 to 62.0’ - NO ECOVW)’. 

Totel Depth = 62.0’. 



- 
r - 

3 

0 
0 

0 

Well Materials 
ID 

casing: stainless 
steel, 4' 

ooo4 
ooo4 

OOlC 
lOlC 

Ool! 

ackfiil: Cement and 
entonite grout 

B 
z 

Litbdogie Description 

5.0 to 25.0' - Dark gray (10YR 4/1) silty gravelly send, veq f i e  
grained, 20% gravel up to 20. in diameter (average diameter = 
0.43, angular to subrounded, damp to moist Ti. 



Project Manager PAGE : 1 GEOLOGIC LOG 1 MOUNDPLAN' ' 2 of z Uillien L i t t l e  - I 
I 

~ 

0381 I Borehole/WeU Id 
I 

Well Materials 

&. Bentonite chips 

iker Pack 2 0 M  
uartz sand 

creen: stainless 
teel, 4' 

_ _  - ._ ._ - _ .  

LS.0 to 29.0' - Gray tal- siltstone with interbedded limestone, 
~ossiliferous limestone beds from 2.0 to 25' thick, possible water 
producing noes at 26.0'. 27.0', 27.T, and 29.0'. Bedrock 

29.0 to 30.0' - calcareous siltstone with interbedded shale, shak 
beds up to 05' thick. Bedrock 

30.0 to 37.0' - Calcareous siltstwe with interbedded limestone, 
limestone beds up to 1.7 thick, siltstone is locally fossiliferous with 
occasiorral shale beds < 0.4' thick, no obvious water producing 
zones Bedrock 

Total Depth = 37.0'. 
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Well Materials 1 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started 12/16/% 
Date Completed 12/16/92 

ERIC LARSEN Lossed By - _  
Checked By TOM THA&P 

Borehole/WeU Id 0382 
STATE PLANE COORDINATES 

North (ft) 596601.67 
East (fi) 1495444.40 

Ground Surface Elev. (fi) 738.25 
74050 Top of Casing Elm. (fi) 

Total Depth (!I) 35.0 

%ig: stainless 
teel, 4" 

0- 

5- 

r -  

3 -  

lo- 

15- 

- 
20-- 

lackfill: Cement and 
entonite grout 

ST 

0 

0 

0 

0 
0 
0 

d Bentonite chips 

lithdogic Description 

0.0 to 1.0' - Yell& b m  (IOYR 5/8) silty sand, soft, moist, 
contains rootaTopsoil 

Ti, some gravel, damp. Fa 

3 

1.0 to 3.1' - Darlr yeuowiSh b m  (10YR 3/4) silty sand, slightly 

3.1 to 43' - Dark b m  sandy silt, Ti, Im plastidty, rich, 
minor gravels, minor clay, damp. Fa. 

4.3 to 9.8' - Yellowish b m  (IOYR 5/6) silty, gravelly sand, soft to 
stigh~fi,5096veryfmetofiegrainedsand,2056silt,20to25% 
T i  to awse gravel, 5 to 10% clay, occasional medium to large 
cobbles, trace medium to wry coarse grained sand, damp. Ti. 

9.8 to 17.2' - Dark grayish b m  (25Y 4/2) silty, graVeUy Wd, 
soft to slightly Ti, 55% very fme to fine grained sand, 25% silt, 15 
to 20% fme to medium gravel, < 5% clay, d o n a l  small cobbles, 
trace coarse gravel, large cobble at 1S.T. damp. TU 

~~ ~ 

17.2 to 182' - Dark gray (5Y 4/1) siltstone, hard, dry, few parhps 
Fkdnxk. 

18.2 to 19.0' - Gray to dark gray (SY 5/1 to 4/1) shale, weathered, 
T i  to slightly sticf. aumbly, slightly competent in places, slightly 



Project Manager PAGE : 

2 of GEOLOGIC LOG I MOUNDPLANT uillima Lit t le  - 
Borehole/Well Id 0382 

Well Materials 

ilter Pack 7.0/40 
uartz sand 

creen: Stainless 
.eel, 4“ 

B 
J 

I I us 
IithdogicDescriptioa 

rdieted. Bedrock 

19.0 to 315’ - Dark gray (SY 4/1) shale, stiff to hard, becoming 
hard and competent at u).O’, fdated, numerous partinos and 
l a m i n a t i o n s , h i g b l y f d ~ u m e s , c a r b o n ~ e o n t a i n s  
montmodkmite days, Limestone lense/imterbed at 25.4 to 25.6’ and 
at 30.4 to 30.6‘. Bedrock. 

315 to 333’ - Vey dark gray (SY 3/1) limestone, vwy hard, 
massive, fdm partiauy crystalline, intermittant partiass of 
shale, aovisiile fractures. Bedrock. 

333 to 35.0’ - Dark gray (SY 4/1) shale, hard, laminated in pieces, 
numerw8 partings, f d e r o u ,  carbonaceou. Bed& 

Total Depth = 35.0’. 
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5- 

10- 

z -  
c 

15 - 

1 20-- 

PAGE : 
1 of 2 - 

I 

qth - 
T 

0- 

Irilling Company NORTH STAR DRlLLING 

Irilling fluid WATER 
Bate Started 3/24/93 

&By GARY STOOPES - _ _  

3ledced By PACDARR 

Irilling Method ROTOSONIC DRIU 

Date Completed 3/24/93 

Well Materials :d 

Borehole/WeU Id 0383 
STATE PLANE COORDINAm 

North (ft) 59713834 
East (ft) 1494477.15 

Ground Surfam Elm. (ft) 6%39 
Top of Casing Elm. (ft) 6 % B  

30.0 Total Depth (ft) - ~ 

casing: stainless 
steel, 4" 

Backfdk Cement - 
bentonite grout 

seal: 1/4' Bentonite 
chips 

Wter Pack: 10/20 
Colorado silica sand 

LO to 2.0' - FW sand and silt, with -10% pebbles to 1'. roots 
,resent f i  Y, very soft, moist. 

LO to 7.0' - Dark yeuaW b m  (1OYR 4/2) claw d t  with 10% f i  
land, 30% day, fh, moderate plastic, black organic fragments from 
1 to 35', moist. 

8.0 to 24.0' - Moderate y e U d  bmwn (IOYR 5/4) sane gravel, 
fme gravel, coarse to fure sand, -30% f ie  sand, silt, and clay, gravel 
subrounded to subangular, trace of gravel to 4 inches, 
cohesive between 8.0 to 10.0' wet to saturated. Outwasb. 



Project bnagcr 

GEOLOGIC LOG I MOUND-OU9 GORDON HORN 

25- 

30- 

35- 

40- 

45 - 

PAGE : 

- 2 of 2 

0 Well Materials 

.... 

Lackfill: collapsed 
mehole metend 
Vell pushed up by 
leaving -1' 

GRWNDWATFR 4 

GP 

H.0 to 26.0'- - Limestone boulders, abundant fossils. . 

26.0 to 30.0' - M h t e  ~ I l d  b m  (1OYR 5/4) ~ d y  PA, 
h e  gravel, -30% fme sand, silt, and day, gravel subrounded to 
Bubangular, trace gravel to 6, wet to saturated outwash. 

TotalDepU~ = 30.0'. 



Sam 
P h  - 

T 

0- 

- 
B 

5- 

88ing: stahless 
eel, 4' 

t&iik Cement - 
mtonite grout 

seal: 1/4' Bentonite 
chips 

clay, slighUy moist to moist. Sandy tiU 
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Bol.ehde/We4l Id 0385 

B 

25- 

30- 

35- 

40- 

45 - 
- - 

c - 
ID 

Well Materiale 

Iter Park 10/20 
olorado silica sand 

creen:stainless 
eel, 4', slot # 10 

laddm lorn 
blorado silica sand 

L 

Lithologic Description 

20.0 to 2.6.0'- Mockate @law bmwn (1OYR 5/4) sandy, silty, 
p v d ,  -SO%angulartosUbangular~d, 3wbmedium tosand, 
20% silt, moia towet. 6 till lensewithia gram1 at 235 to 24.0'. 
Outwashbecomingmorrmt below till lense. 

26.0 to 34.0' - Moderate ycuCmr bmwn (1oYR S/4) to medium gray 
(N4) with mottled d h g  of pak yellawish orange (1OYR 8/6) 

trace clay, da& reddish bmwn (10R 3/4) staining thu#~out,  
slightly moist to moist Sandy till. 

Sandy dt, -10 - u)96 MgUk to SUbangUk F W k  Slight phstidty, 

34.0 to 40.0' - Medium gray (N4) shale, f d e ,  has very (hia 

calcareous shale lenses, h i b i t e  good bedding features, moderately 
weathered, hale more competent from 38.0 to 40.0', dy. B e d d  

Total Depth - 40.0'. 
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Drilling Company NORTH STAR DRILLING Boreholelwell Id 0386 

Drilliag Fluid WATER North (ft) 597345.22 
Date started 3/22/93 East (ft) 1494953s 

Logseam DALEFLORES Top of Cas& Elm. (ft) 72657 

Drilling Method ROTCSONIC DRILL =ATE PLANE COORDINATES 

Date Completed 3/23/93 Ground Surface Elm. (ft) 72682 

checked By PAUL 
Comments: AccesS 

0315,Q 

saa 
kp th  - 

T 

0- 

5- 

10- 

B 

15 - 

20-- - 

hsing: stainless 
teel, 4' 

kkm cement - 
entonite grout 

lARR I TotalDepth(ft) 88.0 
hru gate 33 just west of Mound boundary fence. West of cluster OU7, 
47. 

0.0 to 05' - Moderate yellow bmwn (1OYR 5/4) sand, medium to 
\fm sand, good root development, moist. TOPSOL 

05 to 20' - DarL yeuawiSh b m  (lOYR4/2) gnvelly & 
medium to fme sand, some grawl, g r a d  well rounded, graxl to lo, 
traceolrootam 
20 to 5.0' - Gismish p y  (SY 6/4) silty clay, trace of ~ g ~ l a r  
limestone gravel, dense, moderate plasticity, changes color at 45' to 
moderate olive bmwn (SY 6/4), slightly moist. 

5.0 to 6.0' - Dark bmwn (IOYR 4/2) to moderate yeUm bmwn 

5.0 to 55' mot development present, has mnea of day, passibh/ 
buried soil horizon mixed with fill material, moist. Fill. 
6.0 to 10.0' - color variegated olive gray (SY 4/1) to moderste olive! 
b m  (SY 4/4) to moderate yellaw bmwn (IOYR 5/4) sandy dty 
clay, trace of hestone gravel, has siltstone fragments and bedding 
features within day, dense, slightly m o a  Fill. 

( 1 m  5/4) sandy @'We& MgUh hl- g r a d  t0 4'. fm 

10.0 to 145' - Moderate yell- b m  (1WR 5/41 mdy dt, trace 
of gmets, fure to medium gravels, vy dense, eligbtlyrnoist. 

145 to 22.0' - Medium bluish gray (5B 5/1) to moderate yellow 
b m  (1OYR 5/4) clay, mottled, trace silt, Btirr, dry. 
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0386 I Borehole/well Id 

Well Materials 
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PAGE : 

- 3 of 4 

Well Materials 

I 

seal: 1/4' Bentonite 
chips 

I..IE Rock 
rjthologic Description 
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e 
Well Materials 

ilter Pack: ton0 
dorado silica sand 

Borehole/Well Id 0386 

'78.0 to 83.0' - M h t C  yellaw bmwn (IOYR 5/4) sandy Pvet 
coarse sand to fme tr%a angular gravel to l', trace silt, 
poorly graded/sorted, saturated. Lcrwer outwash. 

83.0 to 87.0' - Moderate yelkrw bmwn (IOYR 5/4) sand, W u m  
grained sand, trace of gravel to T, moderate good sorting, saturated. 

87.0 to 88.0' - Medium gray w) silty shale, interbedded 
\fo&lifem limestow lenses, thidy bedded, pawdey dv. 

Total Depth 88.0'. 



I sample 

9 
'- A 

A 

- 

10- 

15- 

20-- - 

Well Materials 

sing stainla 
el, 4' 

Mi: Cement - 
ntonite grout 

I lusts I 

I I * J F  I 
I I 
I I I 

0.0 to 0.8' - Dark y d l d  b m  (1WR 4/2) Silty sand With - 3096 

.ouaded subangular f ie  to medium gravel to Y, organic fragments, 
oats, slightly moist. Topsoit 

1.8 to 3.0' -Medium gravel with dasts 4 to 6', -20 to 30% silt and 
rUredFU 

b e  gravel, WIY T i ,  moderate phstic, 8.0 to 9.0' drilled thrwgh 
limestone bod&. FA 

3.0 to 11.0' - P& dive (IOYR 6/2) silty sand with clay, trace 

11.0 to 18.0' - Olive gray (5Y 3/2) silty sand, fme to medium 

mibrown staining throughout (organic mated?), 17.0 to 18.0' 
drilled through limestone boulder, d y  to moist. Fd. 

pined, trace gravel to 2-, soft to semi - f i ,  cohesive, dark 

18.0 to 20.0' - olive gray (SY 30) dty sand, fme to medium 
gmined, trece f i e  gravel to 2*, subrounded to an- medium 
pvel to r, moderate plastic, dry to moist 
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0387 Borohole/WeU Id 

mple 

A I D  

. .~ 

well Materials . IithobgicDesaiption 

+ 

20.0 to 27.0' - Moderate yellow bmwn (1oyR5/4) fme sand and silt 
with - 10 to 15% rounded to subangular f i e  gravel, some clay, 
moderate plastic, soft to fum, m a t e d  becoma more co818e greined 
belaw 24'' slightly moist. sandy and gravelly till. 

33.0 to 335' - Lens of medium to c0816e sand, well wr(ed, little 
h=% dry. 

335 to40.0' -Coarse sand and f i  ~ w l ,  - 10-20% f m q  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 
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0387 Borehole/Well Id 

I 

well mterialn 

8 40.19 17:so 05/19/43 

x €3zB 

46.0 tos2.0' -coanreSaad and f i  gravel with 20 to3096Coaree 

52.0 to 58.0' - Coanre to medium Sand with - 20% gravtl to 1'. tr%ee 
finar 

58.0 to 68.0' - Moderate yeUaow bmwn (IOYR 5/4) coarse sand and 
f i  grad,  traa medium grad  angular to subrounded 3 - 4., -25% 
ria, moist to wet. 

68.0 to69.0' -Coarse to medium sand lenswith trace Ties. 

69.0 to 74.0' - Moderate yellow bmwn (1WR 5/4) coarse sand and 
T i  
f i  moist towet. 735 to 74.0' moie coarse medium gravel, 

tr%a medium gravel angular to subrounded 3 - 4', -25% 

angular, up a to 5'. 

--v --- 
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4 of 4 - GEOLOGIC LOG I MOUND-OU9 CORDON HORN 
I 

I 

Well Materials 

Iter Pack: Ion0 
dorado silica sand 

m: stainless 
tal, 4" dot # 10 

Borehole/Well Id 0387 

Iithdogic Desaiption 

74.0 lo 82.0' - COanre sand aod f i e  gravel with -10% fines, trace 
d u m  gravel, subangular, to -Y. 

182.0 to 823' - Medium gray @IS), siltstone. Bedrock. 

TOM Depth = 823'. 



e 
- -  

a 

e 

GEOLOGIC LOG MOUND - OU9 PAGE : Project Dknager 

CoRDoY HORN - 1 of 3 

I sample I 

t d h g  Company NORTH STAR DRILLING 
irilling Method ROTOSONIC DRILL 

WATER hilling Fluid 
late started 4/12/93 
late Completed 4/12/93 

: k k e d  By PAULD- 
DALE FLOm 

_ _  &By ~~ 

well Materials 

0388 Borehole/Well Id 
STATJZ PLANE COORDINATES 

North (ft) 59679337 
East (it) 1494747.75 

Ground SUrtaCe Elm. (ft) 70035 
Top of Casing Elev. (ft) 70288 

60.0 Total Depth (ft) - 

wing: stainless 
eel, 4. 

& cement - 
mtonite grout 

seal: 1/4' Bentonite 
chips 

Filter Pack: lorn 
C Q l ~ s i l i C a s a n d  

Water at 16.0 lo 20.0'. Outwash. 
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4 
25- 

30- 

35- 

- 
- 

40- 

li 

well Materials 

abm:stainless 
teel, 4'. slot # 10 

Backfill:cdlepsed 
borehole material 

Borehole/WeU Id 0388 

21.0 to 225' - Moderate yeuawish brown (1WR 5/4) gravelly sand, 
trace of silt, moderately dense, moist, coarse sand lense 22.0 to 223'. 
-till. 

30.0 to 51.0' - Moderate yeuaW brown (1WR 5/41 
fm gnvel, gravel to l', trace silt, saturated. Has till larses at - 315 
to 32.0' .ad 325 to 33M. 

w d  md 



Project Manager 
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Well M a W  

PAGE : 

- 3 of 3 

51.0 to 56.0' - Medium dark gray (N4) to modereteb olive bmwn 
(SY 4/4) silty shale, f d ,  remnant bedding, dry to sightly mist. 
Weathered bedrock. 

56.0 to 60.0' - Medium light gray (Na) silty shale with knses of 
fossiliferous limedone to 4'. f d e ,  crumbles easily, dry. Bedrock 

Total Depth = 60.0'. 

lzYY2l 20.83 13:48 05/19/43 
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PAGE : Project llaneger 

GoRooll HORN 1 of 3 - 

5- 

10- 

15- 

20-- 

?illing Company NORTH STAR DRILLING 
dlhg Method ROT-ONIC DRILL 
lrilling Fluid WATER 
ate started 3/24/93 

OggeaBY 
ate Completed 3/24/93 

D A L E F L O W  
PAULDARR 

well Materials 

0389 Borehole/Well Id 
STATJ3 PLANE COoRDMm 

North (ft) 597337.46 
East (ft) 1494949.43 

Ground Surface Elev. (ft) 726.66 
726.44 
520 Total Depth (ft) 

Top of C a s h  Elm. (ft) 

Lithologic Description 

1.0 to 05' - Moderate yrUcrw bmwn (10YR5/4) sand, medium to 
h e  sand, good root development, moist. TopsoiL 

35 to 20' - Dark y e l l b h  b- (IOYR 4/21 Bravelly saad, 
medium to fme wand, some gravel, gravel well rounded, graVet to l', 
traceofrootaFill. 
2.0 to 5.0' - Greenish gray (5Y 6/4) silty Gley, t m  Of mgUh 

limestone gravel, dense, moderate plasticity, changes color at 45' to 
moderate olive bmwn (5Y 6/4), di&@' moist. 

5.0 to 6.0' - Dark bmwn (IOYR 4/2) to moderate ~ U O W  b m  
( 1 m  5/4) sandy gravel, mce ~ g ~ h  hes tone  gravel to 4', from 
5.0 to 55' root development present, has zones of day, possibly 
buried soil horizon mixedwith fill maw, m d  Fill. 
6.0 to 10.0' - color variegated olive gray (5Y 4/1) to moderate olive 
bmwn (5Y 4/4) to moderate ~ I l l l a w  bmwn (1oYR 5/4) sandy dty 
da~,trrocOfLiwstone p v d ,  has siltntone fragmentaandbedding 
featurn within clay, dense, slightly moist. Fd. 

10.0 to 145' - Moderate pUaw bmwn (1WR 5/4) sandy dt, trace 
of gravels, fm to medium gravels, very dense, m&tly moia 



Project Manager PAGE : 

GEOLOGIC LOG 1 MOUND-OU9 GORDON HORN - 2 of 3 

Well Materials 

seal: 1/4' Bentonite 

chips 

Fdter Pack: 10/20 
colorado silica sand 

screen: stainless 
steel, 4" slot # 10 

GROUnDYATER 

Borehole/Well Id 0389 

22.0 to 27.0' - D d  @law b m  (1OYR 4/2) silt, fm Sand to dt, 
vev dense, trace gravel, moist. 

33.0 to 395' - Dark y e U a ~  b m  (1OYR 4/21 d Silty, 
IUI- fm gravel, dense, noaplastic, slightlr m0ist. Till. 

395 to 7l.O' - Moderate yeucrW b m  (IOYR 5/4) Silty sandy 
gravel, -60% angular  gravel^, g r a d  to 4'. -40% coarse sand and 
silt, wct to Satwated, fust water. Lawer outwash. 



Project Manager 

GEOLOGIC LOG MOUND - OU9 GoRDol H a l  

- .  

50- 

55- 

60- 

65- 

70- 

PAGE: 

- 3 of 3 

. i  

Lith Lithologic Desaiption 

Total Depth = 52.0'. 
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5- 

10- 

15 - 
- 

20- - - 

Drilling Company NORTH mAR DRILLING 
Drilling Method ROTOSONIC DRILL 
Drilliag Fluid WATER 
Date! started 3/29/93 
Date Completed 3/29/93 
m2PjBY DACEFLORES 
CklCedBy PAULDARR - 

- 

USC3 
Well Materials Ljtb Iithologic Desaiption 

Boreholelwell Id 0390 
SATE PLANE COORDINATES 

North (ft) m29.69 
East (ft) 1494945.87 

Ground Surface Elm. (ft) 72654 
72637 Top of Casing Elev. (ft) 

Total kptb (fk) 35.0 

Bacm cement - 
bentonite grout traceofrootsm 

2.0 to 5.0' - GRenish gray (PI 6/4) silty day, t- Of 
limestame grad, dense, moderate plastiaty, changes color at 45' to 
h t e  olive bmwn (SY 6/4), slightly moist. 

5.0 to &0' - Dark bmwn (10YR 412) to moderate yellow brawn 
(1OYR 5/4) sandy gravel, trace angular limestone gravel to 4', from 
5.0 to 55' root development present, has zones of clay, possibly 
buried soil horizoa mixed with fill materid, moist. Fill. 
6.0 to 10.0' - Color variegated olive gray (5Y 4/1) to moderate olive 
brown (W 4/4) to moderate flow bmwn (IOYR 5/4) m d y  silty 
clay, trace of limestone gravel, has siltstone fragments and bedding 
features within clay, dense, slightly moist. Fill. 

of gravels, fme to medium gravels, ny dense, slightly moist. 

brown (10YR 5/4) clay, mottled, trace dt, etiff, w. 



&- 
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GEOLOGIC LOG MOUND - OU9 eoRDoy HORN - 2 of 2 
Bol.ebole/WeU Id 0390 

USCT 
lithologic Desaiption ggfl I ich & Well Materials 

kal: 1/4' Bentonite 
chips 

Screen: Stainless 
steel, 4', slot # 10 

GROUWDYATER 

8 I333 34.61 17:55 05/19/43 

yeUm bmwn (IOYR 4/21 silt, f i e  sand to silt, 

33.0 to 395' - Dark yellaw b- (1OYR 4/2) sandy silt, trace 
angular f i e  gravel, dense, nonplastic, slightly moist. Till. 

Total Depth = 35.0'. 

I 
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1 of - GEOLOGIC LOG MOUND - OU9 GORDOH HORN 

hilling Fluid WATER North (fi) 597204.85 

~rilling Company NORTH STAR DRILLING Borehole/Well Id 0392 
killing Method ROTOSONIC DRILL STATE PLANE COORDINAm 

bate Started 3/31/93 East (ft) 1494896.11 
bate Completed 4/1/93 Ground Surface Elm. (ft) 72279 
5 Top of Cash Elm. (fi) 72265 

:omments: 
-45.0 

e 
~hecked By PAULD- 1 

Located out gate 33 Mound Property. -300' S.W. of gate between main railroad 
and spur of railroad into Mound Plant. Paired with 0387. 

Sam - WellMateiials 
tD 

casing stainless 
steel, 4- 

Backfilk cement - 
bentonite grout rule sand Fill. 

3.0 to 11.0' - Pale dive (IOYR 6/2) silty sand with m e  clay, trace 
fme gravel, very fum, moderate plastic. 8.0 to 9.0' drilled through 
lime8tone boulder. Fill. 

11.0 to 18.0' - Olive gray (SY 3/2) silty sand, fme to medium 

r e d b m  staining throughout (organic material?), 17.0 to 18.0' 
drilled through limestone boulder, dry to moist. Ffl. 

grained, trace gravel to 2'. soft to semi-fm, cohesive, dark 

- .  
:.!:.::: SM 

::.*. .. _. ;- . 
18.0 to 20.0' - Olive gray(% 3/2) silty sand, fme to medium 

gravel to 3.. moderate plastic, dy to moist. 
::... .. .- :- . ~~trace f~gra~to2= , subroundedtoangularmedium 
. .  ... 
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brehole/Wel Id 0392 

Sam well Materials 

ieal: 1/4' Bentonite * 

mer Pack lorn 
>lorado silica sand 

Screen:Stainlees 
Eteel, 4'. slot # 10 

lithologic Description 

D.0 to 27.0' - M-k YCIW b m  (IOYR 5/4) fm raDd d d t  
6th - 10 to 15% munded to subangular fme grad, some clay, 
noderate plastic, soft to fm, material becomes mom coarse Med 
 low 24'. slightly moist. Sandy and gravelly till 

33.0 to 335'- Lens of d u m  to coarse sand, wtll sorted, tittle 
fines, dy. 

335 to 40.0' - Coarse sand and fme gravel, - 10 - 20% fmes, gravel 
to 2"' dy to slightly moist 37.0 to 375' drilled through limeatone 
boulders, wet to saturated at 38'. 

40.0 to 45.0' - No raanry. 

Total Depth 5 45.0'. 



R NDWAT 

24.20 10:55 11/19/92 
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well Materials 

leal: Bentonite chip 

'iter Pack m/40 
sand 

h?elXStainleSs 
bl, 4' 

I I- 

BorPholelWell Id 0393 

to medium gnvel. slightly fm, slightly to moderately plastic, 20 to 

Till. 
25% g r a ~ l o - 1 5 %  day, clay content incrpasar to 25% in places. 

25.7 to 165' - Gmvele and cobbks, ~ o m e  sand, miaor Silt, cobbles 
up to 035' in diameter, saturated. Outwash. 
1 

165 to 293'- Li&t yellawish brown (lOyR6/4) saad amd VI, 
poorty sorted, d d  large cobbles, loose, 8atumtd. outwaeh. 

292 to 31.4'- Brown (1OYR 5/3) sand, predominantly medium to 
coanregrained,welld,fewumesofmediumto~Iznvel,  
loose,wet. outwash. 

31.4 to 365' - Brown to dark brown (10YR 4/3) sandy gravel, fme 
toveycoarse grained sand, fa to coarse gravel, some medium to 
large cobbles, trace silt, loose, wet. Outwash. 

365 to 39.0' - Yellawish bmwn (IOYR 5/4) silty, sandy grad, 
fme to very coarse grained sand, fue to coarse gravel, numemuti 
large cobbles, loose, very moist to wet. Outwash. 

39.0 to 40.0' - Gray to dark gray Czsy 6/0 - 4/0) dtstone, 
calcar#Wrs, shaley l a m i ~ h  and h c a b a ~  htchds. BedrocL. 
40.0 to 405' - limestone. 
405 to 45.w - GmeniSb gray siltstow, calaveous, competent 



Project Manager PAGE : 

GEOLOGIC LOG MOUND PLANT Y i l l i a s r  Little - 3 of 3 

Backf-ll m/40 
quartz sand 

GROUNDWATER 

Borehole/WeU Id 0393 
JSCS 

Rock or Lithologic Description 

46.4 (0 469 - Limestoae, f d w  fragmented, possible water 
T-lS producingztme. 

46.9 to 47.1' - Sitstone, f d i f e r o u s ,  s m g  partings. 
- - __ 

47.1 to 47.8.- Siltstone,-* - 
47.8 to 48.1' - Limestow, fo66iliferOug 

48.1 to 486' - sitstone cal- 
48.6 to 48.8' - Limestone, fossiliferoug 
48.8 to 50.0' - Sitstme, calcareous. 

- - 

Total Depth = 50.0'. 

[DEPTH I HOUR I DATE { 
24.20 1 0 5 5  11/19/92 

B I 9.78 I 101/09/931 



GEOLOGIC LOG 

Comments: Telescoped monitoring well installation. Located approximately 100 ft. west of 
monitoring well 0305 and 50 ft. south of east-west access road. 

Project Manager PAGE : 

MOUND PLANT Uil l iam L i t t l e  - 1 of 3 

GC 

GC 

GC 

GC 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTO SONIC 
Drilling Fluid NONE 
Date Started i i / m m  
Date Completed 12/3/92 
LQgged BY E.LARSEN/T.FIUNAK 
Checked By T.THARP/EURSEN 

Well Materials 

Borehole/Well Id 0394 
STATE PLANE COORDINATES 

North (a) 596489.48 
East (fi) 1495003.44 

Ground Surface Elev. (fi) 70338 
Top of Casing Elm. (fi) 705.08 
Total Depth (fi) 65.0 - 

h i i g :  stninless 
teel, 4' 

3ackf11: Cement and 
mtonite grout 

F 

lithologic Description 
I 

Ts 0.0 to 0.7 - Dark bmwn (1OYR 3/3) -4 silt, aod gravel, minor szj 
f%. \clay, mota. Topsoil. 

:::: 
; l ; l  
I '  

:::: :::: 
0.7 to 2.1' - Yellawish bmwn (IWR 5/6) dty, gravelly sand, very 
f i e  to coarse pined, fme to coarse gravel, firm, damp. Fa 

vey coarse grained, organic rich, 10% medium to COBIS~ gravel, 5% 
clay, soft, damp. Fa 

21 to 5.4' -Very dark grayit& bmwn (10YR 3/2) silty sand, f i  to 

5.4 to 7.1' - Dark Pllawish b m  (1WR 4/6) Sand and gra~el, 
non-homogeneous, poorly sorted, trace silt, soft, moist. Fa. 



Project Manager 
GEOLOGIC LOG I MOUNDPLANT UiLLiasl L i t t l e  

I 

0 

0 

0 

0 

0 

PAGE : 

- 2 of 3 

Sam Well Materials 

GROUNDUATER i 

tEYEel 20.50 0 9 : l O  11/20/92 

23.0 to 25.0 - Yellmkh brown (1OYR 5/4) sand and gravel, f i e  to 

d u m  cobbles, zone6 of minor silt, bmwnish pllaw (IOYR 6/S) 
limonite alteration of grains, spotty pyroluate deposit at S . W ,  very 

-e---* f i  tovy-  graveb few _ _ _  - 

to loose, very moist to wet. outwash. 

25.0 to 42.6' - Light pllawiSh b- (1WR 6/4) Sandy graVel, 
fme to very coarse grained sand, very fm to very coarse gravel, 
numerous medium to large cobbles, poorly 8orted, 10 - 15% silt, silty 
gravel zoae at 27.0 to 28.4', very coarse gravel and large cobble mne 
at 363 to m, loose, MtUmted OUtWasb. 

426 to 466 - Dark p y  (10YR 4/1) p ~ l l y ,  sandy silt, 40% silt, 
30%- fm grained sand (somevery coarse pined sand), 2046 
fm to medium gravel, 10% clay, slightly plastic, T i ,  very moist to 
moistmu. 

a 

a 



Project Manager PAGE : 
MOUND uil l im L i t t l e  - 3 of 3 GEOLOGIC LOG PLANT 

Borehole/Well Id 0394 

Well Materiale 

ilter Pack 20/40 
uartz sand 

creen: stainless 
!eel, 4' 

kickfill: m/40 
uam sand 
kkfii: Native 
ediment 

I I 

LithdogicDgerip(ion 

46.7 to 50.1' - Dark gray to Vey dark gray (10YR 4/1 to 3/l) 

cobbles, calcaftclus cementation of 
in zones and pockets, fm to stiff, dry to damp. Till. 

gravelly,sandysilt,uMesof~coarselimestonegrawlaad 
in places, up to 15% clay 

50.1 to 520' - Medium dark gray (?Gl) shale, hard, foliated, fissile, 
slightly crumbly, contains minor silt. Bedrock. 

52.0 to 555' - Dark gray to bmwn limestow, fossilifemus, contains 
some &h gray clay. Bedrock. 

555 10575'- Greenish gray-d and gravel, 9056 gra~el up to4'h 
diameter (average diameter = 0.753, well rounded to anplar, 
matrix consist of silty sand. 

575 to 60.0' - Greenish gray calcareous siltstone with inteheds of 
limestone, siltstone is crumbly, fossilidemus timestone beds up to 2. 
thick. Bedrock. 

60.0 to 61.0' - Calcareous shale to shaley Limesme, fossiliferws, 
\pmminant partings. Bedrock. 

61.0 to 63.8' - Limestone, fossiliferous. competent. Bedrock 

~ 

63.8 to 65.0' - Gray shale, c o n t a i ~  layeta of calcareous siltstone and 
shaley limestone, fossilifemq mcks/fraaures, wt, water 
prcducingzone. Bedrock. 

Total Depth = 65.0'. 



I 
Project Manager PAGE : 

1 of 4 - GEOLOGIC LOG MOUND - OU9 GoRDol HORN 

rilling Company NORTH STAR DRILLING Borehole/WeU Id 0395 

rilling Fluid WATER North (ft) 598433.07 

rilliing Method ROTOSONIC DRIU STATE PLANE C O O R D ~ ~  

2/B/93 East (ft) 1496869.76 ate Started 
ate Completed 2/22/93 Ground S h e  Elev. (ft) 803.25 

DALEFLORES Top of Casing Elm. (ft) 802.94 oggeam 
kMBY PAUL DARR TotalDepth(ft) 
omments: N.W. executive parking lot. 

95.0 - - - 

1 
Well Materials 

lsing stainless 
?el, 4' 

lCWi cement - 
:ntonite grout 

B 
F 

Lo to 9.0' - Grayish dive (10YR4/2) sandy silty clay, mixed with 
msorted debris, debria includes asphalt pieces, concrete and rounded 
pa-1 to l', moderate plasticity, vwy dense, fill material d y e d  
~y 4. of asphalt fran parking lot, dry to slightly moist. FU. 

9.0 to 14.0' - Moderate yeUaw brown (10YR 5/4) to p@ dive 
(1OY 412) sandy gravel, bloeky Limeatoae cobbles to 4., gravel to l', 
gravels mnded, more gravel from 14.0 to 15.0'. dy. Fill. 

14.0 to lS.0' - Greenish black (5G 2/1) orgaak decomposition m e ,  
strong odor, moist 

195 to 20.0' - Limestone cobbles to 6. 
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Borehole/WeU Id 0395 

Well Materials 

I 

I: 

20.0 to 25.0' -No naweydcorc 

25.0 to 30.0' - cdorvafiegated grayish dive (1W 4/2) to dark 
gee&& gray (SCY 4/1) sandy clapy gravel, moderate plrstidty, - 
5096 gravel, gravrl to 1', trace o f  rounded limestoae cobbles, 
moderate organic odor from 29.0 to 30.0', moist. F U  

30.0 to 33.0' - Greenieh b M  (SGY Ul) gravelly clay, traQ o f  

fossiliferws limestone cobbles to 6., tract of spotty oily sheen, 
moderate d c  odor, saturated. Fill. 

33.0 to 35.0' - Medium gray @S) to grayish olive (1OY 4/2) sendy 
siltyclay,verydense, trace o f  mots, matrix composed o f  -40 to5096 
silt, -4096 clay, -10% fm m d ,  ttur o f  limestone cobbles to 6., 
moist but not saturated. 

silty clay, very dense, trace of mots, matrix composed of -40 to 5096 
silt, -40% clay, -1096 fme sand, trace of limestme cobbles to 6, 
moist but not saturated. 

37.0 to 43.0'- Moderate yellow b m  (IOYR S/4) sandy dty grave4 
coarse sand, -50% gravel, gravel subrounded to rounded, -5096 
coarse sand and dt, poorfy g r a d e d / d ,  saturated. outwash. 

35.0 to 37.0' - Medium gray (NS) to grayish Olive (1OY 4/2) sandy 

43.0 to 45.0 ' - Moderate yellow b m  (IOYR 5/4) sandy dt, fm 
sand, fm to medium pvel, angular gravel, gravel to 1.. matrix 
compased of -M fme sand and silt, -40% grave4 matrix Vcy stilf, 
cdor change to grayish olive (1OY 4/2) at 44', slightly& "ill. 
45.0 to 50.0' - Moderate yeuaW b m  (IWR 5/4) sandy dt, fme 
saad, fm to medium grave& angular gravel, gravel to l', matrix 
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e - 
ID 

Well Materials 

ieal: 1/4' Bentonite 
m= 

a b  Padc lorn 
hiorado silica sand 

iaeen: stainless 
Iteel, 4', dot # 10 

3aclbill: lorn 
klorado silica sand 

I 1 %  

B&hole/WeU Id 0395 

IithdogicDescriptioa 

50.0 to 55.0' - Grayish olive (1OY 4/2) fw &ed sandy silt, 
made up offme sand and silt 6096,4096 gravels, angular 

pebble size to subrwnded gravel to l', matrix very stiff, slightly 
moiRsMdytilL 

620 to 63.0' - Moderate yellow bmwn (IOYR 5/4) silty grnvel, fme 
\gravel, gravel angular, -1096 silt, poorly sorted, eatursted. ouhRB8h. 
63.0 to 65.0' - Moderate y e u c l ~  b m  (IOYR 5/4) silty saad, 
mediumsand,loose, tracegravel to l', goodsobg, two till lenses 
within sand at 635'4 645', till lenscs me darkyellowishoraage 
(IWR 6/6), sand is saturated. 
65.0 to 67.0' - Dark yeuawish orange (1OYR 6/6) silty sand, fme to 
medium sand with silt, trace of day, trace of till pieces within sand, 
trace of gravel to 1/2 inch, wet. 

% 

67.0 to 70.0' - Moderete yeuaW b m  (1OYR 5/4) silty pd, - 
70% blodry angular limestone, -30% sand silt clay mixture, moist 
but not saturated. 

70.0 to 73.0' - Moderate yellaw b m  (1OYR 5/4) silty gra~el, -30% 
blocLy angular limestone, -70% sand silt clay mixture, moist but not 
seturated. 



Project Manager 
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addilk 1/4* 
entonite chips 

PAGE : 

- 4 of 4 

Ii-Deseription 

7'3.0 to 735' - Moderate b m  (5yR 4/4) ~ d y  silt, o f  COMC 

send, trace dfm g r a d  8tifl, lawplaaicity, moist. Till. 

735 to 77.0' - Moderate yeuoW b m  (IOYR 5/4) Silty sandy 
gravel, fm to coarse gravek, gravel angular to subrounded, -6096 
gravel, -40% coarse sand and silt, moist. Outwash. 

77.0 to 80.0' - Moderate ycuaW b m  (IOYR 5/4) Sandy dt, fun 
sand, fme to medium ml, gravel angular to subrounded, matrix 
made up of -6096fueaaadsilt, - 4 w b g r ~ &  matrixVery6t8% 
moist. Sandy till. 
80.0 to 81.0' - M h t e  b m  (1OYR 5/41 sandy Silty 
gravel, fm w fraeglavel, h t e l y s t i f f ,  matrix made up o f  

1" g r a d  moderate density, dy. 

-5046 frae eand silt, -5046 gravels, slightly moist. Gravelly till. 
bl.0 to 815' - Moderate dive brown (% 4/4) d t ,  trace of fm sand, 

815 to 88.0' - Moderate yeuaW b- (10YR 5/4) Sandy silty 
gravel, fm Sand, moderately stiff, matrix made up of -5096 f i  sand 
andsilt. -5096gravel,slightlymoist.Graveuytill. 

88.0 to 95.0' - Moderate yeuaW b m  (IOYR 5/41 to dive gray (m 
3/2) sandy silty gravel, fm sand, fme gravel, 
dense, matrix made up of clayey silt and fme sand. 

of clay, V ' W  

Total Depth = 95.0'. 



GEOLOGIC LOG Mol 
I - - _ _  W i i g  Company NORTH S 

-.. - - .. . nn-n c n n  

Project Manager PAGE : 
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TAR DRILLING Borehole/Weu Id 0397 
I. - 
triuing Memoo nu I v o v d C  STATE PLANE COORDINATES 
irilling Fluid NONE North (ft) 59670212 

kntn I'nmnlPren U f  ui 7L Ground Surface Elw. (fi) 706.79 
A 16/92 East (ft) 1495024.40 

nf Casing Elm. 709.27 (ft) 
SEN 30.0 

:ommentea Well located amroximately 8 !I. south of piezometer poO3. 

0- 

- 
ST 

5- 

SI 

10- 

SI 

15 - 

20-- - 

Well Materials 

kkfii Cement and 
entonite grout 

seal: Bentonite chips 

iq#wkSand Fdter Pack 20/N 

FL 

- 
n 

3.0 to 1.1' - B m  c l a m  d and gravel. Fill. 

1.1 to3M-V~darkgray(lOYR3/1)cla~si l t  tosand,sandiS 
vwy f i e  grained, some limestone boulders > 6.4 in diameter, 6ome 
roots. Fa 

3.0 to &CY - Dark grayish bmwn clayey sand with debris. Fd 

80  to 10.0' - B m  to dark bmwn (10YR 4/3) sand, 8056 sand, 15% 
clay/silt, 5% grad. Fd 

10.0 to 11.4' - B m  clayey, sandy gravel, average gravel size 
approximately 0.C in diameter, black at contact with lower 
lithology. Fd. 

11.4 to 15.0' - Yellawish bmwn (10YR 5/4) sand, very f i e  grained, 
75% sand, 15% silt/clay, 10% gravel. Till. 

15.0 to 23.8' - Dark Brayish b m  (IOYR 4/2) silty Sand, very fm 
grained, matrix consists of 70% very fme sand and 30% silt/clay, 
10% gravel, angular to rounded, becoming b m  and damp at 23.0'. 
Tiu. 
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GEOLOGIC LOG MOUND PLANT U i l l i a n  L i t t l e  - 2 of 2 
I 

Well Materials 

BoreholehVell Id 0397 

Lithologic Description 

gravel, 20% Band, 10% silt/clay, wet. outwash. 

27.3 to 27.8' - Bmwn gravel, average gravel size m approximately 
0.2- in diameter. outwash. 
27.8 to 30.0' - Bmwn gravelly sand, very conme grained, f h g  
upward 
outwash. 

Total Depth = 30.0'. 



APPENDIX B 

GEOLOGIC LOGS OF PIEZOMETERS 

. .. 



GEOLOGIC LOG 
Drilling Company NORTH STAR DRILLING I Bo~bole/WeU Id PO01 

Project Manager PAGE : 
MOUND PLANT M i l t i a n  l i t t l e  - 1 of 3 

Drilling Method ~~ ~ ROTO SONIC 
Drilling Fluid NONE 

STATE PLANE COORDINATES 
No* (ft) 596826.14 

0.0 to 15'- No-. 

Date Started 11/8/92 
Date Completed 11/9/92 
LWFd4. TIMFRLNAK 
Checkedgr ERIC LARSEN- 

1 5  to 3.6' - Giayish b m  (ZSy 5/21 gravellysaad,vWy f i  

moie compact with wood and debris at 20 to 3.4" asphalt at 3d to 
3.6'. Fill. 

grained, 305% grave& 6046Sand, lrnsilt and day, lease, beaming 

3.6 to5.0' -Dark grayish b m  (25Y4/2) to yellawisb b- dty 
sand with gravel, very compacted, vey fure graiaed. Fill. 
5.0 to 6.0' - Yd& b m  (1MR 5/41 gravelly sand, 

tiyveqfim pined, losbsilt and day, 70%sand, 20% P- 
g r a d  Fill. 

P- tly~f~graiaed,compeeted,7oLAbsaad,1osbdt, 
u)sb gravel up to 2.W in diameter (average diametn - 0.7"). Fill. 

6.0 to 10.0' - Darlt yellawish b m  (1MR 4/21 gravelly sand, 

East (fi) 1495086~53 
Ground Surface Elm. (fi) 717.71 
Top of C a s h  Elm. (ft) 719.48 
Total Depth (fi) 50.0 

10.0 &I 15.0' - Yellawish bmwn (lWR5/4) to ligbt dire bmwn 
w 5/41 gravelly -4 P- - tlyveryfuregreined.lo% 
dt/clay, 70% sand, 15 - 2096 gravel. Fill. 

15.0 to 175' - Light grayish b m  (2s 5/4) to d d t  Brayish b m  
W 4/21 gravelly sand, vwy f ie  g r a i n 4  10% W h y ,  60% sand, 
309% p v d  up to 4.V in diameter (average diameter = OS?, wood 
and black residue at 17.4 to 175'. Fii 
175 to 185'- V~rydark grayish b m  05y 3/2) send, 
P- * tlyvey fm grained, 70% sand, 15% silt 15% gravel 
(a- diauteter = 033, few cobbles OOyeRd with black to grayhb 
white coating, unit contains wood, wire, and ghs. Fill. 

185 tom.O' - Noreangs 
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Bom&ole/Well Id wO1 
I I uscs Sam well Materials 

ilter Pa& 2W40 
uartz sand 

IR 

33.2 to 35.0' - No namy. 

40.0 to 47.0' - Yellawish b m  (IMR S/4) sandy gravCl, 7096 pd 
up to 3.W in diameter (everap diameter - 0.43. Outwash. 



Project ttanafwr PAGE: 

GEOLOGIC LOG MOUND PLANT Y i l l i a  Little - 3 of 3 
kmhole/Well Id pool 

I 

55 

611 

61 

Sam e 
Well Materiala 

ID - 
Well con 

8 I 33-52 I I1 1 /30/92j 



well Materials 

Ladbill: cement and 
entonite grout 



PAGE: Project lbnegcr 
GEOLOGIC LOG MOUND PLANT U i l l i r n  L i t t l e  - 2 of 5 

breholelwell Id wo2 

. .  
. - .  . . .  

.- . * .  

. . .  - . .  

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

. . -. . . . . - 

32.6toSM -No m==y. 

i 

38.9 to 41.0’ - No m- 

. -  

e 

. . 

D 

B 
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Borohole/well Id Po02 

well Materials 

d Bentonite chips 

creen: PVC. 2- 

LaMi Native 
& a t  

I I 

Total Depth = 63.0'. 
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Yillicr little - 1 of 2 GEOLOGIC LOG MOUND PLANT 
~ ~ ~~ - 

Drilling Company NORTH STAR DRILLING Borehole/Well Id Po03 
Drilling Method ROTO SONIC STATE PLANE COORDINATES 
Drilling Fluid NONE North (ft) 596707.87 
Date Started 11/7/92 East (ft) 1495024.47 
Date Completed 11/7/92 C m d  Surface Eiev. (ft) 706.79 

checked By ERIC LARSEN Total Depth (ft) 39.0 
Comments: 

TIM- Top of Casing Elm. (ft) 709.28 LogseaBy -~ 

Piezometer located along western berm of the site sanitary landfill, 153 ft. north 
of &-west access road and 42 ft. east of north-south access road. 

T- 
5- o 

0 

10- 

- 

15- 0 

0 
0 

20-- 

e 

ID 

0015 

0016 
1016 

well hfataiats 

asing pvc, 2‘ 0.0 to 25’ - Bmwn silty ~ d ,  ~y fm grained, 15% grs~el. Fill. 

25 to 35’- No RmVeIy. 

35 t o 4 6  - B m ~ n  silty sand and pd, sand i s V y f i  &d 
Fill. 
4.6 to 5.0’ - Grey sandy, 

5.0 to 6.4’ - Light bmwn (1OYR 5/4) dty &y, 10% m d Fill. 
6.4 to 7.8’ - Grayish b m  (IOYR 5/2) silty &y, a p p d t e l y  

silt, 15% &revel, 20% ~ e y  fm 
graincdseDdFill. 

15% grad (average diameter = 053, contain8 metal debris. Fa 
7.8 to 9.2’ - Dark bmwn to black fill mats amtains metal debris 
and white precipitate Fill. 

anusegrained,amtainsmelaldebris.Fill. 
10.0 to 105’ - Yellowish bmwn silty, clayey sand ad gravel. Fill. 

9.2 to 10.0’ -right yellawish bmwn siltyeand aad gravel, saad ie 

105 to 125’-Light b& gr~y(2.W 6/2) sand and pd, 

= 053. Outwash. 
poorty sorted, 35% p v e l  up to 25’ in diameter (average diameter 

125 to 15.0’ - Yellawish bmwn (1WR 5/4) silty sand, 10% day, 

(average diameter = Om. TU. 
15.0 to 159’ -Yell& bmwn (IOYR 5/4) silty, gravelly sand, 10% 

20% eilt, 5096 fur0 grained d, 5% coame d, 15% p w l  

day, 2056 silt, 4056 fm grained saad, 30% pvel m 
gravel.m 

laday, -silt, 3046 rigreinedsand, 1556~4 mgrad up 

155 to 15.8’ - Pale b m  (lm 7/4) silty d ad grevel,4056 

15.8 to 20.0’ - B m  (IOYR 4/3) silty Band dth gravel, 

to 2.LT in diameter (average diameter = 0.47. 



PAGE : ~ r o j c c t  Mmnger 
GEOLOGICLOG' ~ I MOUND PLANT Y i l l i m  L f t t l e  - 2 of 

wdl Ma- 

il* Pack: 20/40 
uartzsand 



~~ ~~ - 

Project kitmger PAGE: 
GEOLOGIC LOG -1 MOUND PLANT 1 yillim I -  1 of 3 

Drillii Method ROTO SONIC 

Date started 11/10/92 
Drilling Fluid NONE 

-~ 

Drilling Company NORTH STAR DRILLING I Borehole/Well Id Po04 
STATE PLANE COORDINATES 

North (ft) SMia7.67 
East (ft) 1495330.25 

~- 

Date Completed 11/18/92 
J-wZedBy 
cbecked Bv E.U&ENKTHAFtP 

T-EN 
Ground Surface Elm. (ft) 75430 
Top of Casing Elm. (rt) 75631 
Total Deuth (ftl- -635 _ _  

~~~ 

Comments: Piezometer located on east side of lined landfill. Telescoped completion - surface 
casing installed to top of basal landf'ii liner (approximatley 315 ft. below ground 
d a c  

? - 
ID - 

0010 

0011 

well Materials 

lac= Cement and 
lentoniteput 

OB to 0.9' - Groyisb b m  (1WR 5/2) to b m  (lOYR 5/3) 
tmsoiL 

0.9 (05.0' - Grayieb b m  sand with day d silt, v~ye~mpetent,  
15% &y/silt, 6046Veyfm Sand, 5 - 10% sand, 5 - 10% 
gravel up to 2.W in diameter (a- diameter = 057. Landcill 

113 to 15.0' -NO v. 

15.0 to 19.0' - Gray to darlr m y  daw, dty  sand With gravel, sand 
isvetyfmegraiwd,amtaiasdebris,moist.Fill. 

19.0 to 19.4' - C k & &  gray day, p e ~  plastic, damp. FW. 
19.4 to 20.0' - Dark m y  fill, c~atainS deb&. 

. 8 If339 62.70 07:47 11/18/92 



... . 

Project Mmaeer PAGE: 
GEOLOGIC LOG MOUND PLANT uillim l i t t l e  - 2 of 3 

brehole/Well Id Po04 

. +- 

.~ . 

--- I 

b . .  

39.0 to 50.1’ - Olive b m  (ZSY 4/4) Bravelly silt, 5056 d4 1096 
v a y f i i  pined sand, 30% rure to CDIVGC grevel1096 day, 
-to25%at 44.0’’ layerpd textile at 39.0’’ sail iestrined 
dart myish bnrwn (25Y 4/2) from 39.0 to 39.6’. Till. 



Project llaneger PACl 

3 of GEOLOGIC LOG Y i l l i m n  L i t t l e  

Sam well Materials 

PVC, 2. 

hkfii Native 
ediment 



GEOLOGIC LOG MOUND PLANT 

of oved 

PAGE : Project hmaer 
U i l l i c r  L i t t l e  1 of 3 - 

aelbill:crmentand 
stonite grout 

inllrng Company NORTH STAR DRILLING 
lrilling Method ROTO SONIC 

late Started 11/21/92 
hte Completed 11/21/92 

. .  

lrilling Fluid NONE 

e w  ERICLARSEN 

IW pond. 

Po05 Borehole/WeU Id 
STATE I"E COORDINAm 

North (f't) 59669530 
East (fi) 1495128.04 

Ground Surface Elev. (f't) 738.77 
740.44 
67.0 

Top of Casing Elm. (ft) 



- -  
Project  lbMOer PAGE: 

Y i l l i m  L i t t l e  . - 2 o f 3  . . GEOLOGICLOG I MOUNDPIANT 

wen M.(airls - .- 

reing wc 2. 
. *  

. ’ .  

1 ‘  

I .  

.. 

podretord.rlr bmWn dayeydt 8t 253 to 25.4’. iwruse in day 
[15%) .nd silt (45%) from 30.6 to 313, zone of black stah& and 
dmmd materid at 31.9 to 323’’ iaaease in medium to coarse 
pd at 315 to 325’. 

. .  

36.6 to 40.0” Y d k L  b m  (1OYR5/4) &silt With graPel, , 
contains abundant vay dark gray to black (IOYR 3/1 to Ul) deb& 
(ww4 cbprred lMw win, paper, fabrie). Fill. 

.. . 



Project I(eneear PAGE: 
GEOLOGIC LOG I MOUNDPIANT . Yillim L i t t l e  - 3 of 3 

brehole/WeU Id m 
Wdl Materials 

!akmtoniteehips 

. .  . .  

)adbill: Native 
ediment 

Jscp 

Rodr 
OI 

92% 

FL 

GM- 
GP 

2 s  

SH 

632 to 635' - Light bmwnish gray (2% 6A) dam silt, fm some 

635 to 655' - Dark gray (25Y 4/01 shale, -thered, slightly m, 

655 to 67.0' - Dark gray (25Y 4/01 shak, 
competent, fdiated, moist, intermittant limestme clasts and lenses, 
day filling fractwes and voidg BedrodL 

pey fm to fure gravel# minor vy fiae to fiae sand, damp. 

nlmampetent, friabkj slightly f0Iiate.d weathered bedrock. 
to hPr4 

Total Depth = 67.0' 



a 

a 

'nmmentc. Piezometer located on the soul 

Sam 

T A  
epth 

0- 

0 GC 

0 GC 

lo- 0 GC 

*- 0 c( 

o a  
o a  

: - 
ID - 

ooo5 

ooo7 

0010 

0015 

00lC 
101t 

11.1 to 21.6' - Light yellawish b m  (IOYR 6/4) sandy gravel, W 
fme tom coanre pined sand, fme to come gravel, subangular to 
subrounded, Poortymrted, trace silt, damp to moist. Outwash. 



Project WsMwr PAGE: 
GEOLOGIC LOG MOUND PLANT U i l l i m  L i t t l e  - 2 of 

hrchole/WelI Id pood 

- 
T - 

_. 

0 

0 

0 

.1 

well Materiale 

.- . 

hckm Native 
tdiment 

- .  . .. 

. .  



a 

e 

e 

5- 0 

10- 

0 1 15 

1 
!@ 15.4 to 19.6‘ - BraRnish @ow (1MR 6/6) gravelly sand, medium 

[4-$ to c0an.e grained, pooilysor(ed, f i  to coarse gravel# 10 - 1596 
cobbles up t o o 3  in diameter, moist outwash. ; T.: 

A 

I 
SM- I 



.Project u r  PAGE: 

2 of 2 Ui l l i #m L i t t l e  - GEOLOGIC LOG I MOUNDPIANT 

hdbill: Native 
ediment 

7 

._ . . 

Borpholelwell Id Po07 

38.6 to 4.0' - Grey (SY 6/l) dtsbne, m b l y ,  f i ,  p.r(ings d 
BhlcBedmcL. 

Total depth = 4.0'. 



GEOLOGIC LOG MOUND PLANT 

!sal 
)eP& - 

'I 

0- 

C 

0 
5- 

0 

10- 

0 

b- 

z 
0 

Project llaneger PAGE : 
Y i L L i m  L i t t l e  - 1 of 3 

. . WellMateridS 

Drilling Company NORTH STAR DRILLING 

Ihilliag Fluid NONE 
Drilling Method ROTO SONIC 

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

checked By ERICLARSEN 
- TIMFRINAK LoggeaBY 

casing WG2' 

.- . 

Borehole/Well Id wo8 
STATE PLANE COORDINATES 

North (fi) 596683.60 
East (ft) 1494765.46 

Ground Snrface EJev. (fi) 700.45 
702.29 
61.0 Total Depth (ft) 

Top of Casing Elm. (ft) 

Bacldik Cement and 
xntonite gmut 

Seak Bentonite chipa 

Filter Pa& 20/40 
quartzsand 

h.een: PVC, 2- 

0.0 to 0.9' - D d  b m  (75Y 3/2) sandy grevel With d t  and day, 
50% gravel 30% ssnd, 20% dey/dt, odwws, wet. Fill. 

0.9 to 14.0' - Light yellawieh b m  (IOYR 6/4) sandy pd, 60% 
grawl up to 3.W in diameter, 30% f i e  grained sand, 1096 silt, 
odorws, thin limonite banding at 10.0' and 1 3 3 .  Outwasl~ 

14.0 (0 2l2 - Yell& brown (IOYR S/6) sandy gravel, 60 to 7096 
grad, inaeased day amtent, damp at fi.0'. Outwash- 



Project lbMger PAGE: 

GEOLOGIC LOG I MOUNDPIANT u i l l i r  l i t t l e  of 5 
I 

wdl Ma- 

.- ._^ . 

.._ 

mckfill: Nat& 
diment 

1 

NR 

breholelwell Id Po08 

z&O to 35.0' - No le€ovuy. 

. .i 



a 

a 

a 

Project Weneger PAGE : 

MOUNDPLANT Wllim L i t t l e  - 5 of 3 
. 

GEOLOGIC LOG 
Borehole/WeU Id Po08 

well Materials 

Total Depth = 61.0'. 



GEOLOGIC LOG MOUND PLANT 
PAGE : I Project  Hrmaer 

uilli- L i t t l e  

. I Easttfi) I 

hilling Method ROTO SONIC 
Po09 
es STATE PLANE COORDINATI 

bate Completed 2/23/93 
TIMFRINAK 

- ERICLARSEN 
&By 

Ground Surface Elm. (fi) 69958 
Top of Casing Elm. (fi) 701.72 

81.0 Total Depth (fi) 

ep& - 
T 

0- 

0 

5- 0 

lo- 0 
0 

Gs- 0 

0 

Wd Ma- 

0.0 to 1.2'- Dark brown clayey sand and -1 with roots Fill 



Project  lbmger PAGE: 

GEOLOGIC LOG I MOUNDPLANT Y i l l i m  L i t t l e  of 

. - .  

- ---.. " . -  

BOrrhole/WeU Id Po09 

. .. . 
1_.  

I 

0 

. 

0 



PAGE: Project Dlannger GEOLOGIC LOG I MOUNDPLANT uillim Little - 3 of 4 
Bon?hole/WeU Id Po09 

Sam 

T A  
P~ 

. .  

0 Gc 

*- 0 Gc 

0 
60- 

0 
0 

65- 

0 

70- 

- c 

Well Mataials 

. .  

aljentonitechips 

Iter Peck 20/4 
l v t z d  

reen: wc, 2' 

aekfill: Bentonite 
lips 

59.0 to 63.v - Gray clayey, gravelly silt with sand, wy Competmt, 

Band isrey fm grained, 30% grsvel, angular to rounded. abundant 
wood frapents, some partially eoatified at 620 to 63.V, contains 
dastsof hestone, fossils,andquartzu=meterialAllwialdepasit 

63.0 to7l.V -Green to greenish graydayey, graveuysiltwitb sand, 
wy competent, sand is very fm grained, 30% gravel, angular to 
~ a m t a i n s l i m e s t o a e a n d s o m e q ~ c l a s t s , d y .  Alluvial 
deposit 



Project hnaaer PAGE : 
GEOLOGIC LOG I MOUNDPLANT bllllir Lit t l .  A of 

bnhole/WeU Id wo9 
I 

73.0107w - Giamisb gnydt withsiltstoae ckstq dry, Crumbly. 



Project Manager GEOLOGIC LOG MOUND PLANT ufllim L i t t l e  

sari 

PAGE: 
1 of 5 - 

- 
T - 

0 

0 

0 

C 

c 

c 

~rilling Company NORTH STAR DRlLLING 
kdhg Method ROTO SONIC 
hilling Fluid NONE 
late started 2/22/93 
)ate Completed 2/23/93 

:hecked By ERIC-N 

. .  

_ _ _  - 
&By TIMF€uNAK 

001: 

001: 

001 

Borehole/WeU Id pol3 
STATE PLANE C O o R D ~ ~  

N o d  (ft) 5%37054 
East (ft) 1494790.87 

Ground Surface Elm. (ft) 699.49 
Top of Casing Elm. (ft) 701.64 
TotalDepth(ft) - 

- 110.0 - 

well Materials 

Baclbill: Cement and 
bentonite gout 

&ak Bentonite chips 

saeen: PVC, 2. 
. -  

L i ~ D e s a i p ~  

1.0 to 1.1' - Gravel m 

,.1 to 7.1' - Derk b m  (10YR 3/3) clayey silty Sand, fm 
pine4 15%gravel,oompetent.m 



- 
Project lleMOar PAGE : 

GEOLOGIC LOG I MOUNDPLANT uillim L i t t l e  - 2 of 5 

'Sam 
T J ~  

m- 

- 
T 

_ _  . - 

25- 0 
0 

.. 

%- 0 

- 

35- 0 

0 

40- 

0 

- - 

well MaLiikl 

.._ . . - . . 

. ... 
._ 

bckm Native 
diment 

. . . . .  

. . -  .. 

. -  

. . . .  

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



Project Mfmwer PAGE : 
3 of . GEOLOGIC LOG MOUNDPIANT Yillim L i t t l e  - 

-~ 

Well Materials 

ladbill: Native 
ediment 

Borehole/WeU Id Pol3 



PAGE: Project hnnger 
GEOLOGIC LOG MOUND PLANT uillim l i t t l e  - 4 of 5 

Borehole/well Id Pol3 
I 

well Materials 

kkm Native 
Ediment 

.. 

I IWI 

0 

. .. . 

e 



Project Manager PAGE : 

MOUNDPLANT Y i l l i a  little - 5 of 
. 

GEOLOGIC LOG 
pol3 

100- 

105 - 

110- 

115, 

120 

125 

I 

Sam well Ma- 



~ 

edge of overflow pond 

7 

well Materials 

d i l k  Cement and 
atonite grout 

.. . . 

I I- - 
10.0 to 11.9' - Dark g r ~ y  (1OYR 4/1) to yellcrwish b m  (10YR 5/4) 
pvelly dt, fum, fine to medium gravel, minor clay, trace of ny 
fme grained sand, slightly moist. Ti 
11.9 to 15.0' -Very dark gray (1OYR 3/1) grevelly dt, firm, 

medium tovaycoaree gavel, minor clay, trace of vey f i  @ed 
WmOistTill. 

15.0 to 26.T - Very dark greyish b m  (1OyR 3n) gravellY dt, 
fum, 35% clay frwn 23.0' to 26.7, few poekets of fme 
&Till. 

d, 



.Project MmOQer PAGE: 

GEOLOGIC LOG I MOUNDPLANT Y i l l i r  l i t t l e  - 2 of 2 

Sam well Materiala 

_ - -  

Filter Pack m/40 
quartz sand 

... * . .  .. 

. .  

e 

.. 

0 



Project Manaaer 
GEOLOGIC LOG MOUND PLANT U i l l i m  L i t t l e  

0- 

5- 

10- 

15. 

2n - 

PAGE: 

1 O f  3 - 

0 

Drilling Company NORTH S A R  DRILLING 
Drilling Method ROTO SONIC 

Date started 10/26/92 
Date Completed 10/26/92 
W B y -  
checked By TOM "HARP 

Drilling Fluid NONE 

ERICLARSEN 

- 
ID - 

Do05 

0010 

0014 
1014 

Pol5 Borehole/Wd Id 
STATE PLANE COORDINATES 

North (ft) 5%3!i210 .- 
East (ft) 1495271370 

Ground Snrface Elm. (ft) 734.99 
Top of Casing Elev. (ft) 73752 

57.0 Total Depth (ft) 

wdl Materials 

lesing wc 2- 



2 
ic 

2 

Gc 

I 

PAGE: P r o l r t  lkrvgrr 
.- GEOLOGIC LOG MOUND PLANT Yillim l i t t l e  - 2 of 5 

Pa -Pk- 1 w d ~ * -  - E Liti & 
Bor&ole/WeU Id Po15 

-.  IitbokgicDesrip(i00 - . -  US(S - 
- .  - 

T ID 

0 m- 

- .  

0 -- 

__ _ _  

25- 
I 

30- 

C 

35- 

40- 

c 



Project MMager PACE: 

MOUNDPLANT Yilllm Ll t t lc  - 5 of 5 
. 

GEOLOGIC LOG 
Pol5 

sample 
Ep* - 

T 

r 
r -  

- 0  
r -  
r 

50- 

0 

60- 

65- 

70- 

- - 

Well Matfdb? 

GRDUWDYATER 

iM- 
GP - 
SH 

- 

g E 49.20 11:s 
DATE 

10/26/92 
- 
7 

11/24/92 



I 

iriUing Company NORTH STAR DRI 
d u g  Method ROTOSONIC DRILL 
willing Fluid WATER 
late started 3/16/93 mt (ft) 1493364.46 
late Completed 3/16/93 Cronnd Surface Elm. (ft) 689.09 

689.03 
mn 

&By GARY STOOPES - 

:hecked By PAULDARR 
:ommen& 

SI'ATE PLANE COORDINATES 
North (ft) 59703629 - 

. .  

Top of Cas% Elev. (ft) 
Total Depth (ft' 

On east bank of Great Miami River onMCD property - 5(y west of bikepath as 
the Dath leaves top of le-- - 

Project Mnnaser GEOLOGIC LOG I MOUND-OU9 GORWW HORN 

T 

0- 

5- 

10- 

15- 

20-- 

PAGE : 
- 1 of 1 

-~ 

Well Materials 

I 

I e cement - 
htonite grout 

seal: 1/4. Bentonite 
chips 

Filter Pack: 10/20 
colorado silica sand 

saeen: wc, 2=, slot 
size 0.01 

0.0 to 05' - DPrk yellowishbmwn 

125 to 14.0' - Moderate yell* bmwn ( l a  5/4) sandy p~l, 
T i  gravel to 3 in&e4 pOorlysorted, satwated. Alluvium. 
145 to20.0' - Medium darlr p y ( N 4 )  sandygrevcl, granl, 
trace of cobblee to 4 iaches, traa of dt, saturated. Alluvium. 

TotalDeptb = 20.0'. 



Project Manager GEOLOGIC LOG MOUND - OU9 eoRDoH HORN 

well Materids 

PAGE : 

- 1 o f 2  

I 

Drilling Company NORTH STAR DRILLING 
DrlllIng Method ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 3/6/93 
Date Completed 3/6/93 
InggeaBY GARY STOOPES 
c-BY PAULDARR 

7.0 to 9.0' - Moderete ycllowisa bmWa (IOYR 5/4) eand, ~ 0 8 1 8 ~  

eand,Bome fhegra~tracefraes,moietAllwium. 

Bo~bole/WeI Id PO17 
STATE PLANE COORDINATES 

North (ft) M76.71  
East (fi) 1493381.03 

Groand SPrtaa Ekv. (ft) 690.49 
690.48 Top of Casing E4ev. (ft) 

Total Depth (ft) 25.0 

115 to 135' - Medium li@t gray 056) sandy gra* coar~e d and 
rure gravel, little rme.& trace of cobbles to 3 inches, moist. Auwium. 

135 to 14.0' - color ehangeS to dark @Id b m  (IOYR a/@. 
14.0 to 20.0' - u t  b m  p y  (SY 6/4) sandy g r a d  QUVB~ sand 

Alluvium. 
and fm gravel, little fraes, traa cobbles to 3 in- moist 



Prolect lbMOer PAGE: 
GEOLOGIC LOG I MOUND-OU9 towKy naRl of 2 

lorehdelwdl Id PO17 
I 

ID - 

. .  

-- 
DEPTH I HOUR I DATE 
5.80 I 1031  Imnl 

L 



GEOLOGIC LOG MOUND - OU9 

Sam 

PAGE: Project Manager 
COwKIl ItmI 1 of 7 - 

- 

well Ma- 

rilling company NORTH SIAR DRILLING 
n h g M e t h d  . .  ROTOSONIC DRILL 

WATER 
3/21/93 

rilling Fluid 
ate Started 
ate Completed 3/22/93 ogseaw GARY mOOPES 

PAUL DARR 

seal: 1/4' Bentonite 
chips 

Pol8 Bodde/well Id 
S I ' A ' I E P L A N E C ~ ~ ~ ~  

Nortb (ft) M93.74 
East (fi) 1494322.63 

CmdSnrlaccElev.(ft) 69258 
Top of Casing Ek. (ft) 69228 
T d  Depth (ft) 160.0 

Filter Pack: 10/20 
coloiado Silica sand 

eelc WC r, slot 
: 0.01 

10.0 to 120' - Moderate yellaw bmwn (1OYR5/4) some orant3e 
etainiag Sendygravel, some silt. f a  to coarse sand, gravel to2 
~subaagulartomundeddastg 

120 to 125' - Fi sandy silt, ~ o m e  day. 

125 to 21.0' - Sandy gravel, some silt, fme gravel, cobbles to 3 
inches, wet to saturated at 13.0'. 



....- 

PAGE: Project )bMgcr 

bmhok/WdId = Pol8 

GEOLOGIC LOG I MOUND-OU9 GowKll HORN - 2 of 

- 
D 

wdl mtairls 
.- -- . 

. .. - . . . . - 



Project Menager PAGE: I GEOLOGIC LOG MOUND - OU9 eolioQl HORN - 5 of f 

k&l~md Id Po18 
sass 

63.0 to 64.2' - Moderate yeucrW b- (1WR 4/2) sandy dt, fim 
sand, soft, aligbt plastic, moist. 

sand, subangular gravel to 2 inches, fm, moderate plasticity, moist. 
sanblm 
66.0 to 75.0' -Dark medium gray (N4) &d aud gravel, subangular 
tosubmunded grad to4 inches, some silt, trace clay, f i i  

cohesipe,moist. sandtogravellytiu 

64.2 to 66.0' - Dark medium p y ( N 4 )  ~andydt, trace pd, fm 



Project Hmwer PAGE: 
4 of - GEOLOGIC LOG I MOUND-OU9 eoRDoll rmRl 

Pol8 
I 



PAGE: Project Manfmer 

Po18 

GEOLOGIC LOG MOUND - OU9 tow#ll HORN - 5 of 
I 

I I urn 

1120 to 116.w - sandygravel# coarse sand, fme grave4 cobbles to 
r. 

116.0 to iiav - sand, fme to medium, well sorted 

11aO to 1x0' -sand ~ o m e  silt, very fme to fme tmd,  good sorting, 

124.w. 
t r a o e d  frapeatl3 - l a w ,  incrfme in silt and day from 1220 to 



-. 
~ r o j a c t  Hanaser PAGE: 

GEOLOGIC LOG MOUND - OU9 Gomalm - 6 of 

Bonholc/Wcll Id Pol8 



. 

e 

a I 

1 
Borehole/W& Id Pol8 

155.0 to 16o.V- Medium derlr gray siltstone with timestone layers I 
to2iwbes(hidqlimeatone has abundant fossile. 

Project mna@ar PAGE: 
GEOLOGIC LOG MOUND - OU9 C O R D Q l m  - 7 of 7 

- 
Depu - 

155. 

160. 

165 

170 

in 



Project Manager 
GEOLOGIC LOG MOUND - OU9 GatDQl mn 

casing wc, 2- 

Bnckmcaneat- 
Bentonite grout 

sesl: 1/4- Bentonite 
chipg 

Filter Pa& m/40 
Colorado silica sand 

slxea PVC 2: slot 
size 0.01 

PAGE: 

- 1 of 1 
Drilling Company NORTH STAR DRILLING 
DdllllgMethod ROTOSONIC DRILL 
LhlImg Fluid WATER 
Date started 3/1/93 
Date Completed 3/1/93 
Lossedw ERICLARSEN 
c-w PAULDARR 

. .  

. .  
Bomhole/WeIl Id m i 9  
STATE PLANEcooRDII+km 

North (fi) 597930.12 
East (fi) 1493017.44 

Ground Surface Elm. (ft) 690.47 
Top of Casing Elev. (ft) 69031 
Total Depth (ft) 11.0 



Project lbMOar 
GEOLOGIC LOG MOUND - OU9 OODwIl HORN 

leal: 1/4’ Bentonite 
hips 

PAGE: 

- 1 of A 

ater Pa& l orn  
hlorado Silica sand 

lilling Company NORTH STAR DRILLING 
lnllrng . .  Method ROTOSONIC DRILL 

NONE iriUiag Fluid 
ate started 2/4/93 
ate Completed 2/4/93 

!becked By PAULDARR 
DARLENEWILLIAMS d B Y  . _  

screen: PVC, 2=, slot 
b? 0.01 

Po20 BoreholeNd Id 
=ATE €”E COORDINAm 

North (ft) 59715l.54 
East (ft) 149295237 

G m d  SnriaCe Elm. (ft) 691.26 
Top of Cashkg Elm. (ft) 690.86 
Total Depth (ft) L5.0 

4 5  to 5.0’ - Dark bmwn dam dt, little f i e  saod, soft, law 
plastidty,moisf 

TotalDepth = 15.0’. 



well Materiale 

1 3 : s  01/24/93 2ziA 

10.0 to 15.0' - Bmwnish gray silty day, 8ome fme -, unsorted. 
hard, dense, little f a  grad, 00 limestone, dry. Till. 

15.0 to 20.0' - Dark brown dty day, little silt, some fm sand, little 
fm gravel tlfmfk4 h a d  dy. Till. 



Project ManaQer PAGE: 

GEOLOGIC LOG I MOUND-OU9 GowKlllKRy z of 2 
I 

Sam - 
ID 

. -  . 
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Project Weneger PAGE: 
GEOLOGIC LOG MOUND - OU9 GORDUU IKIIIN - 1 of 3 

DriUing Company NORTH STAR DRILLING Borehole/well Id Po22 

Drilling Fluid WATER North (ft) 597536.53 

LosseaBY TIMFRINAK Top of Wing Elev. (ft) 730.69 

Dnllrng . .  Method ROTmONIC DRILL STA'TE PLANE COORDINATES 

Date started 1/11/93 -t (fi) 1495316.65 
Date Completed 1/12/93 Ground S d e  Elm. (ft) 730.66 

checked By PAULD- Total Depth (ft) 70.0 
Comments: Approximately 8 fl. north of PO23 at Treatment Plant fad@. 

well Materirls 

Pvc 2" 

3ac%filt.Cewnt- 
aentanitegrwt 

0.0toO.T-GreydtyCleywith~dFill. 
0.7 to 1.6' - Dark brcRpn (75YR 3/2) dty Cky. Fill. 

1.6 to 51y - Vay darir my (1OYR 3/1) to brcRpn &w silt, -5% 
p v d d d e b r i g r n  



Project lbrrrgar PAGE: 
GEOLOGIC LOG I MOUND-OU9 eow)(IyHoRH - 2 of 3 

I 

40- 

45- 

g -  

wen M.tai.b 

. .  

.. - . 

.- 

- .. 
. .  
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a 

~rojcct  lbnagcr 
GEOLOGIC LOG MOUND - OU9 GuRDalHoRIl 

PACE : 

- 3 of 3 

Ph - 
T 

50- 

55- 

60- 

65- 

m- 

JSCT 

Rock 
a 

1 

BomholehVd Id m22 

I i ~ D e S c r i p ( i 0 a  well Materials 

E& 1/4' Bentonite * 

laeen: wc, 2', slot 
ize 0.01 

Total Depth = m@'. 



i 
Project lbMgcr PAGE: 

7 1 of 3 GEOLOGIC LOG MOUND - OU9 GoRDoll mn 
hilling Company NORTH STAR DRiLLING Borphole/Wd Id Po23 

hilling Fluid WATER North (ft) 59752954 
hdhg Method ROTOSONIC DRILL =ATE PLANE C O O R D N W  

)ate started 1/7/93 East (ft) 1495319.45 
bate Completed 1/18/93 Ground Surhce Elm (ft) 73039 

730.41 &BY ERICLARSEN 

. .  

Top of Casing Elev. (ft) 
. 

- 

Sam 
ep& - 

T 

0- 

5- 

:heckedBy PAULDARR 

Well Moterials 

47.0 Total Depth (ft) 

0.otoo.T-GreysiltychywithlPdm 
0.7 to 1.6' - Dark b m  (75YR 3/2) silty day. 

1.6 to 5.0' - V ~ I Y  Qrlr p y  (1oyR 3/1) to c b ~ q .  silt, -5% 
grdMddebrigm 

5.0 to 7.6' -Very dark gay silty sand, T i  grained, 65% sand, 
30% dt/dsy, 4% gratrel, damp. m 
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GEOLOGIC LOG . I MOUND-OU9 GowKym#y - 2 of 3 
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L 
wenMa&. 

. I  
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knhole/well Id Po23 
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0 

PAGE: Project WsnsOcr 
3 o f 5  - . GmDa W R Y  

50- 

55- 

60- 

65- 

m- 

wen Material6 



a 
... 

a 

a 

Sam 
well Mataials 

sing Pvc 2. 

.. 

. .  . 

.- 

. .  

9.0 to-10.0' -Yellow bmwn Imdy silt and clay, Little T i  to CCWSG 

gravel, poortyeor(ed, moderate to high Plasticity, dry. Tu 
10.0 to 13.0' - Bmwn sandy silty clay, Little fm tocoarac gnvd, 
poortysorted, modcrate to high plasticity, @.Tal. 

13.0 to lS.0' - Gray Bandy silty day, little T i  to come gravel 
poorly t z a t d ,  moderate to high plasticity, trace of fm sand lenses 
throuehout,drY-Tal. 

15.0 to 20.0' - Gray sandy clay, 60me silt, Little gravel, dense. Tu 



Project Ihnnger 
GoRmIlHoRy GEOLOGIC LOG I MOUND-OU9 

. . .  ... 

- . ._ 

PAGE: 

2 of z 

. _ .  

- -  . 

-, >. 

knhole/wdl Id POZA 

. .  

. .  

a 

0 



Project lleMOer 
eoRww lIQLl 

GEOLOGIC LOG MOUND - OU9 

Well Materiale 

PAGE: 
I of - 

=esing PVC, 2- 

Drilling Compauy NORTH STAR DRILLING 
D n h g  . .  Method ROTaONIC DRIU 
milling Fluid WATER 
Date staried 2/2/93 
Date Completed 2/2/93 
J-QBFdBY DARLENEWILLIAMS 
checked By PAULDARR 

;eal: 1/4' Bentonite 
hips 

lterPadc lorn 
;olorado silica sand 

iaeen: PVC, r, slot 

Borehole/well Id Po25 
STATE PLANE COORDINA'IES 

North (f't) m238.43 
East (f't) 149497956 

Grollad Sprlace Elm. (ft) 703.77 
703.77 
25.0 Total Depth Ut) 

Tap of Casing Eh. (ft) 

8 
B 

0.0 to o s  - s.odygrs7nl, IC-, rrrsb, dy. m. 

fmegrave4,moist 

\ 

05 to45  - Dark b m  clayeyeand, organic rich, tittle silt, little 

45 to 5.0' - sandy gravel, tittle silt, loose, slight petroleum odor, 
aasubrtosubrwnded,dy. 
5.0 to 10.0' - sandy granl, tittle silt, loose, slight petroleum odor, 
angulartosub-dry. 

10.0 to 11.0' - Saady gravel lease, tittle dt, slight petroleum odor, 
anRulartosubroundeddrv. 



Project Mmtoer PAGE: 

GEOLOGIC LOG 1 MOUND-OU9 eowKw HORN - 2 of 2 
Bor&ok/Wd Id Po25 - 

S 

dc 0.01' 
- .  

.. . 

1 

.. . 

~. 

- .  

- .  

.- _ -_ -  . - ... . . 

. .  Totddeptb = 25.v. -I . 

.. . 

' .  
t. . 



. .  . .. 

I- GEOLOGIC LOG . I MOUND-OU9 - 
Project llaMger PAGE: 

1 of 

Sam 
epth - 

T 

0- 

5- 

10- 

well Material6 

95 to 10.0' -Transition fnnn sandy silt aud day to sandy gravel at 
1o.w. 

10.0 to 23.0' - Moderate yelkrwish b- (1OYR 5/4) silty, sandy. 
gravel with -25% silt, fme to medium sand, subrounded e to 
2,. 



Project hrmeer PACE: 

GEOLOGIC LOG MOUND - OU9 OoWKly tmRw - 2 of 6 
Borehok/Wl Id Po26 

30- 

35- 

40 

45 

I . .  

- . - .  

- .. - 

. 
. -  - > .  
. .  _.. . 

. .  
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Project WeneOer PAGE: 
GEOLOGIC LOG I MOUND-OU9 G o R o Q l ~  - 3 of 

brehole/Wd Id Po26 

Well Materials 

. -  

65.Oto66.S'-ll& as above with more sand and gravel in ma* 
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Project llenegcr 

GEOLOGIC ,LOG MOUND-OU9 . MRwIlHoRIl 
I 

PAGE: 

- 5 of 

110 

LU 

11 

125 

- 

Sam Well Materials 
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GEOLOGIC LOG MOUND - OU9 CowWllHoRtl - 6 of 6 

Bortbde/well Id Po26 

Sam 

. I  

X PYYY 23.00 12:W 04/19/93 



GEOLOGIC LOG MOUND - OU9 
PAGE: Project Manager 

Gow#Iy HORN - 1 of z 

15 to 5.V - Dark b m  to olive b m  gravelly day, h e  to coarse 
gra*dense,mOist.m 

GEOLOGIC LOG MOUND - OU9 

17.0 to 20.0' - Yellmisb b m  silty day, f i e  to coarse sand, gravd 
to 2-, high plastiaty, pey M. Till. 

PAGE: Project Manager 
Gow#Iy HORN - 1 of z 

Drilling Company NORTH S A R  DRILLING 
DnhgMethod ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 1/9/93 
Date Completed 1/9/93 
M B Y  

. .  

DALEFulREs 
C W B Y  PAULDARR 

Po27 

59624925 

BorchdeN4 Id 
=ATE PLANE COORDINA'LES 

North (ft) 
East (fi) 1495078.43 

crollnd surkce Elev. (ft) 70339 
Top of Casing Elev. (ft) 705.72 

40.0 Total Depth (fi) 

Drilling Company NORTH S A R  DRILLING 
DnhgMethod ROTOSONIC DRILL 
Drilling Fluid WATER 
Date started 1/9/93 
Date Completed 1/9/93 
M B Y  

. .  

DALEFulREs 
C W B Y  PAULDARR 

Po27 

59624925 

BorchdeN4 Id 
=ATE PLANE COORDINA'LES 

North (ft) 
East (fi) 1495078.43 

crollnd surkce Elev. (ft) 70339 
Top of Casing Elev. (ft) 705.72 

40.0 Total Depth (fi) 
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I .  
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- 

b&ok/Wcll Id Pon 

TOW Depth = 40.0'. 



Project Manager GEOLOGIC LOG MOUND - OU9 OORWY HORN 

nddikcemmt- 
mtonite grout 

PAGE: 

1 of - 

'Bentonite 

NORTH STAR DRILLING hilling Company 
Mug . .  Method ROTCSONIC DRILL 

M e  started 2/2/93 
)ate Completed 2/2/93 

:hecked By - -  PAULDARR 

hilling Fluid WATER 

DARLENEWILLIAMS mgseagr 

Borehole/Wd Id Po28 
STA'IE €"E COORDINATES 

North (ft) 596U75.26 
East (fi) 1494969.93 

C r o d  SnrLace Elev. (fi) 709.72 
Top of Casing E k  (fi) 711.98 
Total Depth (fi) 30.0 



~ r o j r t  llanwer PAGE: 

GEOLOGIC LOG I MOUND-OU9 GomalKlRy - 2 of 

Bonhdelwell Id Po28 
I 

well M.tairrb 
. .  

!Le 0.01 

- _.. 



GEOLOGIC LOG MOUND - OU9 

5- 

10- 

15 - 

s z -  

20-- 

PAGE: Project hnwer 

CORDol tmRn - 1 of 2 

0.0 to 20' - Grayish or(Lllse (10YR 7/4) grave4 rim2 grained. mad 
fill. 

NORTH STAR DRILLING killing Company 
Mmg . .  Method ROTOSONIC DRILL 
hilling Fluid WATER 

3/6/93 M e  started 
)ate Completed 3/6/93 

GARY STOOPES &By 
:hl!Cked By PAULDARR 

14.0 to 16.0' - Dark ~Udsb a g e  (1OYR 6/6) sandy 
coarse sand, trace cobbles in dty/fme sand matm 

Borehok/%'d Id Po29 
=ATE PLANE COORDINAm 

N d  (ft) 595915.09 
East (ft) 1494820.62 

Ground Snrface Elm. (ft) 701.65 
703.75 Top of Cash m. (ft) 

Total Depta (ft) 28.0 

16.0 to 18.0' - Dark yellawish (1OYR 6/6) sand, SOIIW dt, 
f i  tocoarsesand, moderatesorting, largecobbledastsat interface 
with 18.0 to ZZM unit, moist 

18.0 to ZZM - Darlr (lOYR6/6) dtysand, - 10% 
fun? gravel, fme sands, moderate plasticity, mhw cohd% 



Project WarOer PAGE: 

GEOLOGIC LOG I MOUND-OU9. OowKIHtIaml - 2 of 2 
Borrhde/wdl Id Po29 

I 

SMl 

-. 
kreea wc, 2-, olat 
lici 0.01 

- "' 
. ...- . 

. .  . . .  

L 
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Project lbnsger PAGE: 

1 of GORDON HORN - * _  GEOLOGIC LOG MOUND - OU9 
Drilling Company NORTH STAR DRILLING Boreholelwell Id Po30 
DnllrnffMethod . .  ROTCSONIC DRILL STATE PLANE COORDINATES 
Drilline Fluid WATER 

~~ 

Datestarted ~ 2/9/93 East (a) 1494821.45 
Date Completed 2/17/93 Ground SnrIace nev. (ft) 701.65 

checked By PAULDARR Total Depth (ft) 176.0 
Comments- West access road. 

BY 703.93 DARLENEWILLMMS Top of Casing Elev. (R) 

T - 
FL 

GP 

- 

35 to 5.0' - Dark ~ U a w i s b  b m  (1WR 4/2) silty day, mottled. . 
damp, bwplseticity, some mttiagwwd at top. Fill. . 

5.0 to 10.0' - Moderate y d b k h  b m  (1OYR5/4) srndy mnl, 
some dt, subnmdai, loose, petrolturn odor, some brolren picaa, 
dy. 

10.0 to lS.0' - Du- yeuawieh to moderate b m  candy gravel, 
silt, loose, subrounded, petroleum odor, ~ o m e  bmken piaeS, dry. 
FilL 





Project lwwer PAGE: 1 
GEOLOGIC LOG MOUND - OU9 GORDOY HORN - 3 of 

brehole/Wd Id Po30 

Wen Mataials 

. . 
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Bomhok/WeH Id Po30 

. .  . .  



Project lbneOer 
GEOLOGIC LOG MOUND - OU9 GoRDol lloRN 

I 

PAGE: 

- 5 o f 7  

@ 

00- 

05- 

110- 

1U- 

- 
T 

-. 

L 

im- 

125 - 
- 

- 
D 

- 

well Materiala 

GROUWDYATER 

. -  -. 

lU.O to 120.0' - Medium dark gmy (N4) gravelly sand, trace dt, 
trace day, fme sande, fme to medium gmvel, s u b d d ,  saturated. 
outwash. 

120.0 to 129.0' - Medium dark gmy (N4) sand, (raa gmvel, fun 
s a n d , f m t o C o a n r e ~ m r n t e d .  



L 

Project lhnaoer 
GEOLOGIC LOG MOUND - OU9 C O w K l l m  

a l e / W e U  Id Po30 

PAGE: 

- 6 of I 

145.0 to 149.0’ - slid, fw W& 

.- 



PAGE: Project Manager 
GEOLOGIC LOG MOUND - OU9 eoRDoll HORN - 7 of 1 

Borebole/Well Id Po30 

P a  - 
T 

55- 

I 

~~ 

Total Depth = 176.0'. 



Sam 
well Material8 

reing: pvc, 2' 

1 sand, signifiit cobbles toc. 

80 to 9.0' - Yellow bmwn gravelly day, moderate plasticity, angular 



Project lbnagcr PAGE: 
GEOLOGIC LOG I MOUND-OU9 eoRwlll rmRl - 2 of2 

brehok/Well Id Po31 

Total Depth - 3.0'. 



Project bnwer GEOLOGIC LOG MOUND - OU9 OoRWly HORN 
PACE: 

- 1 of 2 
Drilling Company NORTH STAR DRILLING 

D n h g  Fluid WATER 
DnllmgMethd . .  ROTOSONIC DRILL 

Date s- 2/1/93 
Date Completes 2/1/93 

Lossearn 
c-w PAULDARR 

. .  

DARLENEWILUAMS 
- _  

BorehoWWeU Id Po32 
SI'A'IE PLANE COORDINATES 

North (ft) 59568277 
Elut (ft) 1495043.91 

Croand Sarface Elev. (ft) 707.60 
Top of Casing Ekv. (ft) 70955 

35.0 - Total Depth (ft) 



PAGE : Project Mmagar 
GEOLOGIC LOG MOUND - OU9 oowK1H mw - 2 of 2 

brehole/Wd Id FQ32 
I 

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

. . .  

rsen: wc, T, dot 
de 0.01 

n 

. ~- 

- 
n 



Sam well MAterials 



Project Manager PAGE : 
GEOLOGIC LOG I MOUND-OU9 GORWY HORN of 

Bor&ole/Wdl Id Po33 
-. 

Wen M.tai.b . ,  

--- 

n 

36.0 to 395' - Darlr gray gravelly clay, some medium sand, fm 
grapel,oliehuYmoistm 
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3oreholelWell Id Po33 

55 

ID 
I 

-. . .. 

I -  

, .  
.u 

. .  

. . .  

_ .  

. .  



. _ _  
Project Mansuer PAGE: 

GEOLOGIC LOG I MOUND-OU9 GowKIwI##y - 4 of 5 
Bomhole/Wdl Id Po33 

.. . . 
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Boreholt/wdl Id Po33 

Sam - 
ID 

- 
L 



Project Mmasrtr GEOLOGIC LOG MOUND - OU9 ODRDOl HORN 

wen Marials 

PAG€: 

- 1 of 1 

kal: 1/4" Bentonite 
chips 

hilling Company NORTH SAR DRILLING 
hrllrng Method ROTOSONIC DRILL 
killing Fluid WATER 
M e  started 3/17/93 
)ate Completed 3/17/93 
mgseaw 

. .  

GARY SrOOPES a :hcckedBy 

scran: W G  2-, slot 
BiZe 0.01 

Po34 Borrhdelwdl Id 
STATE PLANE COORDINATES 

North (ft) - 59566977 
Fast (ft) 149466L74 

C m d  Surface Elev. (ft) 691.22 
[ 691.00 

20.0 Total Depth (ft) 

-collapsed 
bodolematerial 

6.0 to 8.0' - Moderate yellm b m  (IOYR 5/41 silty -4 some 
day, trace fme gravel, soft, moist. 



5 COmmL9lts: 
/ Cicinnati - Dayton Pike road. 

Ts 

GP 



Project Nanager PAGE : 
- 2 of 2 GEOLOGIC LOG I MOUND-OU9 eowKy HORN 

Borehok/Wdl Id Po35 
I 

35 

4 

4 

wen Material8 

?kll: wc, 2-, SlO 
tO.O1 - . - 

-.. 

. .. 

. .. 

row Depth = 25.V. 



. -  

from E 

well Materials 

asing Pvc 2- 

IRckmCewnt- 
entonitegmut 

18 borehole log. 
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P r o j a t  luwtager PAGE: 

GEOLOGIC LOG I MOUND-OU9 OOwKll I##Y of 3 
BoreholehVelI Id Po36 

7 - 
ID 

well Ma- 

. .- 

I.. - 
I,.. - .  . . 
.. 

.. 

. . -  - 

. .. 

35.0 to 51.0’ - Modaate y ~ u a W  b m  (IOYR 5/41 saady gnVele, 

thin till like lense 8t 3sM.Alluvium. 
fi toooarsc sands, fm grrnrd tittk to w fraes, - dasts, 

i 



Project NnnDger PAGE: 
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~~reholemdl Id Po36 



Project Mnnmger GEOLOGIC LOG MOUND - OU9 aoRwynanw 

10- 

15- 

PAGE: 

- 1 of A 

well Mataisls 

Drilling Company NORTH STAR DRILLING 

Drilling Fluid WATER 
D n b g  Method ROTOsONIC DRILL 

Date started . 4/27/93 
Date Completed 4/27/93 

. .  

LosgeaBY GARY STOOPES 
c-By PAULDARR 

0.0 to'4.9' - Dark y ~ l l d d t  b m  (1wR 5/4) &m silty 
modeddycobmk, fm saad, some silt and day, moist. TopsoiL 

Borehole/WeJl Id Po37 
=ATE PLANE COORDINA'LES 

N o h  (ft) 597m5.m 
East (ft) 1493483.00 

Ground SprEace Elev. (ft) 688.43 
688.28 
85.0 

Top of c?sing Elm. (ft) 
Total Depth (a) - 

. .  
.= 



Project lbnegar PAGE : 

. GEOLOGIC LOG. I MOUND-OU9 Gow)(II1 HORN - 2 o f 4  

W e / W c l l  Id Po37 

.... 
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GEOLOGIC LOG MOUND - OU9 bow)(yHoRy - 3 of 4 
brehole/WeU Id Po37 

- .  . . -  

. .  

.. . 

. -  



. Project lbMgar PAGE: 

GEOLOGIC LOG I MOUND-OU9 GmDoHHoRy - 4 of 

brrhole/Wed Id Po37 
I 

rren:WCT,Slot 
m 0.01 

. . .  . 

.. 

.. .- . 

. .  



Project llan8aer GEOLOGIC LOG MOUND - OU9 OQRWYHORY 

I s a m  

PAGE: - 1 of 5 

P& - 
T 

0- 

I 
I 

: 5- 

10- 

1s- 

rilling Company NORTH STAR DRILLING 
nlllng Method ROTOSONIC DRILL 
rilling Fluid WATER 
ate Started 
ate Completed 3/19/93 
ogseagr 
hkedBY 

. .  

. 3/2/93 - -  

GARY STOOPES 
PAULDARR 

- 

1 

Po38 Boreholemd Id 
STATE PLANE COORDINA'LFS 

North (a) 597900.80 
East (a) 1493475s 

Ground Surface Elm. (a) 687.88 
68787 
103.0 Total Depth (fi) 

Top of Casing Elm. (fi) 



~roject  lbMget PAGE: 

GEOLOGIC LOG MOUND - OU9 GowKly HORN - 2 of 5 
Borehole/Wd Id Po38 

well mtaiale 

... . . 



Project menneer PAGE: 
GEOLOGIC LOG MOUND-OU9 GoRwyI##r - 3 of 5 

I Borohole/WellId Po38 

Sam 

ic 

wen Materid6 



Project llwvOar PAGE: 
GEOLOGIC LOG MOUND - OU9 GowKIi H W Y  - 4 of 5 

I Borrbde/wJ1Id Po38 

saan: wc, T, dot 
size 0.01 



Project aeruwer PACE: 
GEOLOGIC LOG I MOUND-OU9 6uuDon WORN - 5 of 5 

BoFebole/WeU Id Po38 

Sam 



GEOLOGIC LOG 

iakn: wc 2,. elat 
ize 0.01 

Pro jet Menager PAGE: 
MOUND - OU9 OowKllillORw - 1 O f L  

35 to 8.0' - Pale yetlawish bmwn (1OYR6/3) sandygravel, trace d t  

subrwnded,alightlymofsL 
a d  day(-lo96), amYseEmd# fine to medium rwllLdtd to 

Drilliag company NORTH STAR DRILLING 

Drilliag Flaid WATER 
Drilling Method ROT-ONIC DRIU 

Date started 3/9/93 
Date Completed 3/9/93 

GARY STOOPES 
PAULDARR 

IasgeaBY 
c-w 

a0 (0 9.0' - DarL- (1OYR 6/6) traa 
silt and day(-lo%), aranreeand, rm tomcdium grave4 KnJuded to 
sub- saturated 
9.0 to 110' - Pale 
silt and day(-lo%), 411118e sand, fne to medium gnvel modemte ~ 

~ r o u n d c d t o s u b r o u n d e d , M t ~ ~  

b m  (1OYR 6/21 mdy graveS trace 

BonhoWWeN Id pos9 
=All3 PLANE C O o R D ~ ~  

North (fi) 59m2.39 
East (fi) 1493740.18 

GnWrnaSarkaEIev.(fi) 68935 
68922 Top of Casing Ekv. (ft) 

Total Depth (fi) 20.0 - 

Total Depth = 20.0'. 



I -  Project Manager I PAGE: . .  
* GEOLOGIC LOG I MOUND-OUT Y ’ eowKIlHoRY - 1 of 1 I I 

r/Wd Id 

sem - ”  

wen Materiale 

addilkcement- 
entonitegrout 

. - - _ _  
.I . 

. -. 
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Project Nenager PAGE : 

GEOLOGIC LOG .- I MOUND-OU9 GORWY W R Y  - 2 of 2 
brrholC/well Id Po40 

3! 

4 

4 

. .  
Well Materials . - . . -.. 

.. . . .. 
_ .  

A .  

. .  . ., 

Rock 

GP 

- 
GW 

- 
sp 

.. . . .  

Total Depth = 42.0'. 
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GEOLOGIC LOG 
Project Manager PAGE: 

MOUND-OU9 OORDol W R Y  1 of 5 

5 

Drilliag Company NORTH STAR DRILLING 
Dnllrng . .  Method ROTOSONIC DRILL. 

10 

Borchole/Well Id Po42 
SI'A'IE PLANE COORDINATES 

DEPTH I HOUR I DATE 
104/04/93 

Drilling Fluid WATER 
Date started 3/7/93 - 

Date Completed 3/8/93 

InggeaBY GARY SX'WPES 
c-BT PAULDARR 

N h  (W 595080.8fj 
E;rst (it) 149374337 

Ground Surface am. (fi) 689.15 
689.13 Top of Casing Elm. (fi) 

Total Depth (fi) 685 



Project lbMgcr PAGE: 1 
GEOLOGIC LOG I MOUND-OU9 GORDOYHORY - 2 of 3 

lorehok/WeU Id m2 

WenMaIcrials ~ . .. ... 

37.0 to 38.v - Gladly Mod 

8ome ai11 aad day, warne sand, fure to medium p v e 4  poor sosting, 
38.0 to 43.0' - Modaatc fl&Sb b m  (1OYR 5/41 VptllY sand, 

wet. 
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wen Materids 

crecn: PVC, T, slot 
?e 0.01 
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GEOLOGIC LOGS OF SOIL BORINGS 



r r v j - b  maw- PAGE: 1 I L o f Z  I MOUNDPIANT I uillirm L i t t l e  
I 

in0 Pnmnanv NORTHSTARDRILLING I Boreh 
h d h g  . .  Method ROTO SONIC 

)ate Started 11/4/92 
)ate Completed 11/4/92 

killing Fluid NONE 
PLANE COORDINATES 

North (ft) 596574.00 
East (ft) 1495011.00 

Ground Surface Elev. (ft) 705.00 
1 TIMFRINAK I Topo’ 

Sam 
~ 

well Materials 

x 

Lithologic Description 

0.0 to 0.8’ - Pale bmwn (1MR 9/4) clayey sand and gravel. Fill. 

0.8 to 1.4’ - Black asphalt mixed with sand and graveL Fll. 
1.4 to 25’ -Yellowish bmwn (1WR 3/4) d a w  sand and p v e L  
m 
25 to 5.0’ - Olive b m  Crsy 4/4) e l a ~ y  Baad and gra~el, 
abundant glasa and metal debrig Fi. 

5.0 to 6.1’ - Olive bmwn clayey sand and gravel, Blass, 
concrete at 5.8 to 6.1’. F I  

6.1 to 75’ - Bmwn (10YR4/3) silty sand, 60% Sand, 20% silt, 10% 
gravel lo%elay. outwash. 

75 to 95’ - Bmwn sand, coarse grained, 80% sand, 10% silt a d  
clay, 10% gravel with average diameter of 05’. Outwash. 
95 to 10.0’ - Pale yellow (25Y 7/4) sand, predominantly fm 
grained, 90% sand, > 5% gravel, < 5% silt. Outwash. , 

10.0 to 135’ - Pale b m  (IOYR 6/3) sand and gravel, 10% dt, 
40% sand, 50% gravel up to 3.0‘ in diameter. Outwash. 

135 to 14.2’ - Pak bmwn dty, gravelly sand, 20% silt, 50% m d ,  
130% gravel, wet. Outwash. 

143 to 15.0’ - Li&t p U d h  b m  (10YR 6/4) sandy dt, 
competent, weak plasticity, 60% silt and clay, 30% sand, 10% gravel. 
TI 
15.0 (0 21.8’ - Dark yellawish bmwn ( I M R  4/4) sand, competent, < 
10% silt, 50% very fme grained sand, 25% sand, 5% - 15% gravel up 
to 35’ in diameter (average diameter = 05’). Ti. 



Project Manager PAGE : 
2 of 2 - GEOLOGIC LOG MOUND PLANT YilL iea  L i t t l e  

Boo1 I Borehole/WeU Id 

Pb 

20- 

- 
T 

- 0 
0 

. ._ 

25- 

- 
- 0  

30- 

35- 0 

e 
;C 
iC - 

ic 

GC 

Gc 

Well Mataiale 

1, fossiliferous limestone 

273 to 30.0’ - O l k  vellarrp (UY 6/6) saad and & 1096 Silt, 
5096 aand, 40% gravel, wet at 28.1’. Outwash. 

30.0 to 31.2’ - Sandy gravel, sand i s ~ e y e o a r ~ e  grained, 3O%sand, 
70% gravel up to 35’ in diamtter (average diameter = 053. 
Outwash. 
313 to 325’ - Gravel, 10% eoar~e grained sand, 90% gre~el up to 
2.W in diameter (average diameter = 053. Outwash. 
325 to 33.3’ -Sandy gravel, 30%vwycoarse grained sand, 70% f i e  
,gravel up to 1.0. in diameter (average diameter = 0.23, grading 
IW--twash. 
333 to 35.9’ - Light yeuawish b m  (IOYR 6/4) sand and 
d is conme grained, 80% gravel up to 3.0- in diameter (average 
diameter = 1.03. outwash. 
35.9 to 36.6’ - Light pU&h b m  (10YR 6/4) sand and greveZ 

is auuse grained, gravel up to 15’ in diameter (average 
diameter 5: 05”). Outwash. 
36.6 to 37.6’ - Sandy gravel, 30% vy come grained sand, 70% 
grad up to 1.0’ in diameter (average diameter = 033,  grading 
upward.OuhRash. 
37.6 to 38.4’ - S d  and gravel, sand is W c o a r ~ e  p i n e d ,  silty 
matrix, gravel up to 3.0. in diameter (average diameter = 1.43. 
Outwash. 
38.4 to 40.0’ - Gray (SY 5/1) siltstone, calcareous, contains 

Total depth 5 40.0’. 



Project Manager PAGE : 

GEOLOGIC LOG MOUND PLANT Y i t l i m n  Little - 1 of 2 
Drilling Company NORTH STAR DRILLTNG Borehole/WeU Id Boo2 

Drilling Fluid NONE North (ft) 5%52200 

LQBPdBY TIMFRINAK Top of Casing Elev. (ft) NA 

Dnllrng Method ROTO SONIC STATE PLANE COORDINATES 

Date started 11/3/92 East (ft) 1495024.00 
Date Completed 11/3/92 Ground Surface Elm. (it) 703.00 

checked Bv ERIC LARSEN Total DeDtb (ftl 25.0 

. .  

- -. 

Comments: Exploratory boring located west of monitoring well 0309 and south of east west 
access road near Area 2 Groundwater level not recorded boring was terminated 

5- 0 

- 

lo- 0 

l5- 0 

- 
0 
0 

20-- - 

A - 

GC 

GC 

GC 

G c  
Gc 

- 

ID - 

0010 

0015 

0018 
1018 

- 

before 

Well Materiala 

ater was mnetrated Above coord and elev. estimated 

Lithologic Description 

0.0 to 1.3' - B m  silt, 10% gravel up to 0.25' in diameter. FA. 

1 3  to 1.7' - Gray fossilirerous limestow boulder. FilL 
1.7 to 3.9' - Greenish gray clay and silt, pockets of gravel up to 2.r 
in diameter. Fill. 

3.9 to 5.0' - Dark bmwn (5YR 3/3) clayey sand, very f i e  grained, 

5.0 to 8.1' - Dark bmwn clayey silt, approximately 10% gravel, 
rounded, minor limestone fragments < 4 nun in diameter. Fi 

lO-zosbcla~,8O%~d Fill 

8.1 to 9.1' - Brawn (1OYR 3/4) silty, dayey grad, approximately 

rounded. Fi 
40 to 60% coarse gravel up to 1.0- in diameter, subangular to 

9.1 to 10.0' - Brawn gravelly clay, gravel is very 
10-0 to 10.8' - Dark b h h  gray (SYR 3/1) clayey, gravelly Silt, 

grained. Fill 

20% gravel up to 20 mm in diameter. Fd. 

10.8 to 11.9' - B m ~ n  to dark b- (IOYR 4/4) sand a d  gravef, 
very come grained, gravel up to 3.0, in diameter (average 
er = 4.0 mm), approximately 10% silt and day. Outwash. 

11.9 to 143' - Reddish brown (SYR 5/3) gravelly sand, medium to 
very coarse grained, poodysoded, 20% gravel up to3.V in 
diameter, wet at 14.0'. Outwash. 

143 to 155' - Yellowish bmwn (IOYR 5/4) clayey, silty sand, f ie  to 
very coarse graiwd, poorty sorted, competent, 60% sand, 30% 

155 to 18.0' - Grayish b m  (IOYR 5/2) sandy, clayey silt, 70% silt 
and clay, 3096 sand, 10% gravels up to 1.0- in diameter. liU. 

silt/clay, 10% gravel up to 1.0- in diameter. lid. 

18.0 to 20.0' - Pak brawn (1WR 6/3) silty, gravelly sand, < 10% 
clay, 20% grad up to 2.0. in diameter, zones of very f ie  sand, thin 
m e  of limonite at contact with till (18.0'). Outwash. 



Project  Manager PAGE : 

z of Yillim L i t t l e  - GEOLOGIC LOG MOUND PLANT 
I Borehole/well Id Boo2 

Sam 
well Materiats 

M- 20.0 to 23.2' - Yell- brown (1WR 5/6) dty sand and p* 
55% veq fm gr&d sand and silt, 
outwash. 

3M 5% clay, 40% gravel. 

SP 23.2 to 24.4' - Yellowieh brown (IOYR 5/4) sand, medium grained, 

, 



GEOLOGIC LOG 

Well con 

Project Manager PAGE : 
1 of - MOUND PLANT Uil l imn L i t t l e  

Lith 
- 

Drilling Company NORTH STAR DRILLING 

Drilling Fluid NONE 
Drill@ Method ROTO SONIC 

Date started 11/3/92 
Date Completed 11/3/92 

CheCkedBy ERIC LARSEN 
TIMFRINAK 

- Logged BY 

Lithologic DeMiption 

BoreholeNell Id Boo3 
STATE PLANE COORDINATES 

North (ft) 596524.00 
East (ft) 1495072.0 

Ground Surface Elev. (ft) 710.00 

Total Depth (ft) 
Top of Cash Elev. (€0 NA 

415 

~~ 

0.0 - 25.v - No coce sample collected. 



Project llsnsger PAGE : 

2 of Yillim L i t t l e  - GEOLOGIC LOG MOUND PLANT 

well Materials 

GROUWDUATER i 

Wd con 

bx&ole/Well Id Boo3 

Lithologic Description 

25.0 to 275' - Ydawish b- (SYR 5/4) grarellY sand, medim 
pined, 30% gravel, wet/saturated. outwash. 

275 - 2 9 2  - Y e U d  bmwn grawlly sand, 6096 send, 30% gravel, 
10% silt and day, wet. outwash. 

29.2 to 29.T - Olive (SY 5/3) el aye^ silt, kminated. 

29.7 to 35.0' - Yellawish bmwn gravel, 80% gravel up to 35' h 
diameter (average diameter 0.753,17% sand, 3% siltlclay, 
wet/Saturated. outwash. 

35.0 to 37.1' - Yellawish bmwn sand and gravel with clay and silt, 
Band ie vcry fme to amse pined, 5096 gravel. Outwash. 

37.1 to 415' - Light gray (25Y 7/1) siltstone, calcareous, crumbly, 

calcaraw palm cocquina (biomicrite). Bedrock 
weak parting# irregular, dark gray shaley laminations, fragments of 

Total Depth = 415'. 

Borehole c a d  at 22.0'prwentingmter level measurement, 
astimated water table at 26.0'. 

0 

. 

0 

0 



GEOLOGIC LOG 

Sam 

Project Manager PAGE : 

GoRoow HORN - 1 of J- 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 

checked By - PAULDARR 
LosgeaBy 

. .  

D.WILtIAMS/J.HAGGE'IT 

DO17 

Dozo 

Borehole/Well Id 0348 
!STATE PLANE COORDINATES 

North (€t) 599090.15 
East (ft) 1495797.u 

Croand S d c e  Elm. (ft) 87639 
Top of Casing Elm. (ft) 876.69 
Total Depth (ft) 248.7 

Well Materials 

h i n g  infomation - 
.Om diameter steel 
iom surface to 10'. 

I' diameter steel 
iom surface to 155'. 

Lithologic Description 
I 

0.0 to 3.0' - Dark b-, silt and clay, Oganic-rich, little f i  to 
medium sand, moist Topsoil. 
1.0 to 20'- Brown siltyday, some f i e  to ooersesand, some T i  to 
coaree gravel, moderate plasticity, damp. 

20 to 3.0' - Gray Limestone, highly weathered, fractud, dry. 
Bedrock 
3.0 to 5.0' - Intermixed layers of limestone and siltstone, some sand, 
dry. Bedrock 
4.0 to 5.0' - Intermixed layers of limestone and siltstone, some sand, 
d y ,  turning gray, then back into bmwn in bottom few inches. 
Bedrock 
5.0 to 14.T - 8 3/4' hok to 14.77'. 

Note: 
Bedrock lithology from 14.0 to 249.0' is comprised of shale 
intermixed with thin layers of limestone. 

Note: 
Borehole information - lo' diameter from surface to 1(y; 

3 7/8" diameter from 10 to 248.7. 

Tdal Depth 248.7'. 



Drilling Company NORTH STAR DRILLING 
Drilling Method ROTCXONIC DRIU 

Borehole/Well Id 0349 
=ATE PLANE COORDINATES 

Drilling Fluid WATER 
Date Started 3/18/93 

C k k e d B y  PAULDARR I TotalDept€-(ft) 2013 
Comments: Located m security area along side of road near WD building south, side of Main 

Hiu Borehole left open for installation of a monitor well at a later date. 

North (ft) 59806350.  
East (ft) 1496060.62 

-~ ~ 

Well Materials 

~~ 

Date Completed 3/21/93 
-4) D.WILLIAMS/R.MARROW 

h i n g  information - 
10' diameter steel 
'iom surface to 38'. 

Ground Stuface Elev. (ft) 825.03 
Top of Casing Hev. (ft) 824.97 

Project Manager PAGE : I MOUND-OU9 I GoRoow HORN 1 of 

Lithologic Description 

0.0 to 5.0' - Light bmwn sand and gravel, lage pieces of rock, some 
with day, dy. Fa 

5.0 to 10.0' - Light bmwn sand and gravel, large pieces of rock, some 
with clay, dry. Fd. 

10.0 to 15.0' - Light bmwn sand and gravel, lage pieces of rock, 
some with day, dry. Fill. 

15.0 to 20.0' - Light bmwn sand and gravel, large pieces of rodq 
8ome with day, dry. m 



Project llaneger 

GEOLOGIC LOG 1 MOUND-OU9 CoRDoW HORN 

well Materials 

PAGE : 

- 2 of 2 

rSinginforma(i0n 
1. diameter steel 
m surface to 38’. 

. diameter steel 
rom surface to 40 

- 
ith 

20.0 to 235’ - Gray, clay/sh.le with some large piecea of pawl, 
hard, 
dy. Bedrock. 
Ead of boring at 235’. 
Cable tool advanced casing through fill to 38.0’. 

IJote: _ _  . _ _  __ 

Bedrodr lithology from 23.0 to 20lM is comprised of ehak 
intermbredwiththinlayersoflimestone. 

Note: 
BoRhole information - 10. diameter from d a c e  to 38’; 
3 7/8. diameter from 38’ to bottom of hole at 2013’. 

Total Depth = u)13’. 

0 

e 



Drilling Company NORTH STAR DRILLING 
D n h g  Method ROTOSONIC DRILL 
Drilling Fluid WATER 

1/6/93 Date started 
Date Completed 3/7/93 

. .  

LogseaBY E.LARSEN/J.HAGGE'IT 
checked w-- PAULDARR 

at alat 

Well Materials 

brehole/WeU Id 0350 
STATE PLANE COORDINATES 

North (ft) 5W38.04 
East (fi) 1497050.03 

Ground Surface Elev. (ft) 887.40 
88850 Top of Casing Elev. (ft) 

Total Depth (ft) 250.5 

k i n g  infomation - 
r ~ m  surface to 8'. 
(r diameter steel 

" diameter steel 
rom surface to 12'. 

Project Reneger PAGE : [ MOUND-OU9 1 CORDON HORN 1 of 1 

8 date. 
1 -~ ~- 

Lithologic Description 

0.0 to 0.9' - Silty sand with some gravel, mots TopsoiL 

0.9 to 15' -Silt, sand and p ~ l ,  Chunks of limndone. Fiu 
Note: The 0.0 to 15' interval was excavated Using a shovel - erved 
as a pilot hole for initial surface Casing installation. 

33 to 6.0' - Lithology uncertain, some layering apparent, passib& 
weathered siltstone or limestone (no split spoon samples collected 
during surface casing installation). Weathered bedrock. 

15 to 33' - Silt, Sand md gravel, Chunks of limestone. Fill. 

6.0 to 8.0' - Dark gray limestone, hard, trace fossils, actual 
formation probably consists of shale with numerous limestone 
interbedg 

8.0 to 115' -Hole reamed to 135' to acarmmodete core barrel 
guides, no sample to desaibe. 

Note: 
Bedrock lithology from 8.0 to 250.0' is comprised of shale intennixed 
with thin l a m  of limestone. 

Note: 
Borehole information - lo' diameter from surface to 8'; 

3 7/8' diameter from 8 to 2505'. 

Total Depth = 2505' 



GEOLOGIC LOG MOUND - OU9 

Sam 

PAGE : Project Manager 

1 of 2 - GORDON K # N  

wing information - 
T diameter steel 
om surface to 20'. 

hilling Company NORTH STAR DRILLMG 
D d h g  Method ROTOSONIC DRIU . .  
lrilling Fluid WATER 
late Started 1/23/93 
hte Completed 2/6/93 

'-BY - PAULDARR 
D.WILLIAMS/R.MORROW &BY 

I uscs 

0352 Bon?hole/Well Id 
STATE PLANE COORDINAm 

North (fi) 5%59037 
East (fi) 1495445.98 

Ground S d c e  Ekv. (fi) 738.16 
738.45 
1022 Total Depth (fi) 

Top of Casing Elm. (fi) 

rjthologic Description 

0.0 to 5.0' - Dark b m  clay, organic rich, moist at top, damp 
towards bottom, little f i  sand, little f i e  to medium gravel, fm 
TopeoiL 

N o k  
Borehole information - l(r diameter fw surface to UY; 

3 7/8. diameter fmm 20 to 102'. 

5.0 to 10.0' - Bmwn silty sandy clay, little f i e  to medium gravel, 
rum, lowplasticity, damp. 

10.0 to 18.0' - Gray clayey silt with sand, f i e  to conme sand, f i e  to 
auuse gravel, unsorted, hard, dense, dy. TI, 

18.0 to 20.0' - Gray limestone highly weathered, interbedded with 



Project Manager 
GEOLOGIC LOG I MOUND-OU9 GoRDoIl HORN 

Sam 

PAGE : 

- 2 of 2 

Well Materials 

diameter steel 
Om surface to 21.8'. NR 

Lithologic Desaiption 

Note: 

i n t d e d  with thin l a p  of limestone. 
Bedrock lithdogy fmm 22.0 to 1022 is comprised of shalt 

- -  - - ~ - - -  - - 

Total Deptb = la'. 



0 
. 

a 

e 

Project Manager GEOLOGIC LOG MOUND - OU9 GORDON HORN 
PAGE : 

1 of 2 - 

Well Materials 

rilling Company NORTH STAR DRJLLING 
n l h g  Method ROTOSONIC DRILL 

ate Started 1/25/93 
ate Completed 2/21/93 
&BY D.WILLIAIiB/R.MARROW 

. .  
rilling Fluid WATER 

PAULDARR 

sing information - 
1. diameter steel 
om surface to 26'. 

Borehole/Well Id 0355 
STATE PLANE COORDINATES 

North (€0 ~ 2 7 4 . 7 2  
East (ft) 1 4 r n l . U  

Ground Surface Elev. (ft) 7%.99 
Top of Casing Elev. (ft) 7%.81 
Total Depth (ft) 201.7 

ml 
8 52.20 15:oo 02/21/93 

z 

Ius<s I 
Jithologic Description 

3.0 to 5.0' - Dark b m  clayey silt, becomes dark- tawards bottom, 
little fme sand, trace organic& damp. Topsoil. 

4.0 to 5.0' - Brown clay little silt, little fme sand, Little ~ o ~ l ~ e  g r a d ,  
dry, gray limestone grawl at 4.9 to 5.0'. 
5.0 to 10.0' - Greenish gray clay, trace mottling, trace silt, dense, 
hard, dry. 

8.0 to 85' - Sand and gram1 and broken r ~ e k ,  loo~e,  dry. 

85 to 95' - Greenish gpy clay, trace mottling, trace silt, dense, 
hard, traces of limestone bedrock, dry. 
95 to 10.0' - Greenish gray clay intermixed with lenses of silt and 
f ie  sand, trace mottling, dense, hard, silt and sand are white, dry. 
10.0 to 14.0' - Greenish gray clay, trace mottling, dense, had, dry. 

14.0 to 15.0' - Gray day hard pieces of limestone softer than a&, 
some moist to wet lenses. 

15.0 to 16.0' - Gray siltstone/claystow, hard, dry. 

16.0 to 17.0' - Gray limestme and siltstone/claystone, intermixed 
layers, dry. 



Project Manager PAGE : 

- 2 of 2 GEOLOGIC LOG I MOUND-OU9 GORDOH HORN 

brehole/WeU Id 0355 

well hiaterials 

.- 

" diameter steel 
mm surface to 2T. 

I lNR 

Lithologic Deseriptim 

0.0 to 25.0' - Dark gray shale intermixed with lenses of silt and f i e  
4-w.  

15.0 to 26.0' - NO m. 
Note 
Bedrock litholosy from 25.0 to 202.0' is comprised of shale 

Note 
Borehole information - 10. diameter from surface to 26'; 

intermbredwiththinlayersofh~me. 

3 7/8* diameter from 26 to 201.7'. 



20 il 

- 
ID 

m10 

I010 

0015 

m 

- 

adbill: Cement 
?numite grout 

-- 8 .I 

FL 

- 
CL - 
OL 

Lithologic Desaiption 

0.0 to 05' -+halt 
05 to 0.9' - Moderak olive braRn (SY 4/41 -halt and P w l  
mi.edwith T i  d and siltyday. Fill. 
0.9 to 4.0' - Grayish olive (5GY 3/2) sandy. silt with -20% 
grarels, roo& upper 2'. thin bands of black 
scattered debris indudes asphalt, conate, and limmone dasts, 
moistFill. 

4.0 to 5.0' - Limestow dasts to 5'. 

material, 

5.0 to 6.0' - CNShed 

6.0 to 105' - colorvari~ fmm moderate yellawish braRn (1oyR) to 

bande of black &c material, scattered debris indudes asphalt, 
concrete, and limeatone dasts, moist FilL 

medium p y ( N 5 )  sandysilt with -2056greVels, roots upper T, thin 

105 to 11.0' - G & s ~  olive green (5GY 3/2) silty day, 20% 

11.0 to 16.0' - Greenish black (SG 2/1) sandy silt, little to no 
grawls, organic rich, moist. 

16.0 to 20.0' - Grayish olive (1OY 4/2) sandy dam silt, with thin 
beds of fossilifemu limestone and calca~~u shale, law to moderate 
plastiaty. weathered bedrock. 



Project Hemawr PAGE: 

GEOLOGIC LOG MOUND - OU9 Gow#w HWW - 2 of 2 
hl.ebole/WeU Id 0384 

I 

4 

sar Well Materials 

rdbill: Cement - 
ntonite grout 

B 
F 

I22 I "  xithdogic Desaiption 

D.0 to 31.0' - Moderate dire b m  (SY 4/4) Witb Breyish blue 
pY2n (SBG 5/2) staiaing Baadyclajeysilt,With thin beds of 
'Ossilifaws limestone and calcareous shale, low to d t e  
htiaty. color change to olive brown (SY S/a) at 25.0'. Weathend 
KdmcL. 

31.0 to 32.0' - Medim g r ~ y  (NS) silty &de With thin fossitiferous 
limadaae beds up to 1" thick, dry to 315, moist belaw 315, pocsiik 

fraaunzone.BedrocL 

Total Depth = 32.0'. 



Project Wanager 
GEOLOGIC LOG MOUND - OU9 GORDON HORN 

I s a m  

PAM : 

- 1 of 2 

nckfik Cement 
mtonite grout. 

hilling Company NORTH STAR DRILLING 
M m g  Method RmOSONIC DRILL . .  

Fluid WATER 
)ate started 4/5/93 

msseaw 
)ate Completed 4/5/93 

:hecked By - PAULDARR 
DALEFLDRES 

m of lithology. 

Lithologic Desrription 

0391 BoreholerWeU Id 
STATE PLANE C O O R D W m  

North (ft) 59763256 

East (ft) 1494743.70 

N/A 
35.0 

Ground Surface Elm. (ft) 706.00 
Top of Casing Elm. (ft) 
Total Deptb (ft) 

0.0 to 7.0' - Dark bmwn silt, dense, moist. 

7.0 to 15.0' --Moderate yeucrW b m  (1WR 5/4) Silty candy gr~rrel, 
dy. upper outwash. 

15.0 to 34.0' - Gravels in dense matrix of f i e  sand and silt, dy. 
m 



PAGE: Project kmger 
GEOLOGIC LOG I MOUND-OU9 eowKIl HORN - 2 of 

I 

well Materials 

kreho1erWeU Id 0391 

U t h o l o g i c ~ ~  

34.0 to 35.v - W e a t h d  Bedrock. 

k p t h  = 3.v. 
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GORDON HORN GEOLOGIC LOG MOUND - OU9 

ID 

PAGE : 

I of - 

used fr 

Drilling Company NORTH STAR DRILLING 
Drilling Method ROTOSONIC DRILL. 

Date started 4/18/93 
Date Completed 4/18/93 
Lossearn DALEFLOW 
checked By -PAULDARR - 

hilling Fluid WATER 

well Materials 

Borehde/WeU Id 03% 
STAI'EpL4NECOORDINATES 

North (ft) 596659.25 
East (ft) 149339.80 

Ground Surface Elev. (ft) 68957 
Top of Casing Elev. (fi) N/A 
Total Depth (fi) 1620 

f3ackfii collapsed 
e o l e  material 

m l3 ft. to ground surf 

'Is 

SM 

GP 

- 

e as backfii 

I i ~ c D e s c r i p t i o n  

0.0 to 1.0' - DUS~Y y e U ~  b m  (1OYR 2/2) Sand, fw sand with 
trace of fines, slightly cohesive, good mot development upper feet, 
maist upper6., digbtlymoist below C.TopsoiL 

1.0 to 13.0' - D u s l r y ~ l h  b m  (IOYR 2/2) eiltysand, - 10% 
fures, slightly plastic, moist to wet, dark yellawish bmwn (1OYR 4/2) 
bebw7ft., good d g .  Native eoil horizon. 

13.0 to 25.0' - Pale yAbwish bmwa (IWR 6/21 sandy -1, trace 
of fm 80% g r a d  pebble to 2" with trace of cobbles, matrix amme 
eand and T i  grad, water table at 13.0'. River Alluvium. 
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Bomhole/Well Id 03% 

30- 

35- 

- 

40- 

45- 

c 

well Materials Rock 

, 

45.0to84.0’- cdorchangea from moderate yellow bmwa to l@t 
o h  gray (W 6/l) comae Mnd and pebble little (0 M) fm- 
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hrehole/WeU Id 03% 
I 

Sam 

pyF] 
8 13.00 0930 04/18/93 
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Borehole/Well Id 03% 

85 

90 

9! 

Well Mataials 

I333 13.00 W:30 04/18/93 

Rock 

84.0 to 84.65‘ - Olive gray (SY 3/2) dense silt with tna of fme 
gravel, Waplestie, slightly moist. Till. 

-Waop*=t. 
84.65 to 855’ - Olive gray (SY 3/2) fm Band with trace o f  silt, well 

855 to 875’ - Olive gray (SY 3/2) dense silt with trace of fme 
gravel, nobplastic, 8’ till lense very sandy at 86.0‘’ very thin gravel 
knseseperatessandytill from more dense till fiwn 865 to 875’’ 

875 to 95.0‘ - Olive gray (SY 4/1) fme to medium well sorted sand 
with trace of gravel, sand becomes coawerwith 40% pebbk gravel at 
95.0’. satulated. 

95.0 to 1 6 0 ’  - Medium to co~c8e sand and pebble gra~l, poorty 
gredal, moderatt sating, T dense dark grrcnish gray(5GY 4/1) 
clay tense at 101.0 h, 



Project llannger 
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I 

PAGE : 

- 5 of 7 

Well Materials 

hrehole/Well Id 03% 

105.0 to 133.0' - Light olive grey (SY 6/1) amme sand and f i e  
p l ,  trace of silt, poorty scnted/graded, saturated. 
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Borehole/Well Id 03% 

Sam - 
A 

well Materials 

F 

133.0 to 134.0' - Dark 
moist 

134.0 to 139.0' - O h  p y  (5y 4/1) 

p y  (SGY 4/1) clay lense, stif f ,  

sandy p~l, poorty 
gmd€s& trrce of r i  saturated. 

139.0 to 140.0' - Dark grrenish gray (SGY 4/1) clay lensc, M, 
~ ~ b k s e a s i l y , H e y d y .  

140.0 to 160.0' - O h .  p y  (SY 4/1) 4 ~ w I ,  Poorty 
g d l X &  trace of f i  saturated. 
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brehole/Well Id 03% 
I 

Well Materials 7 

160.0 to 1620' - Medium gray oIJ4) to medium dark p y  (Ns) dty 
shale, f a  fractures easily, moderatdyweathd, thin limestone 
b, &%its pod bedding feat- in more competent Isyeis, f d  
fraewnta,veydy. 

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 (NAD27L 
Ohio Coordinate System, South Zone 

Elevations: National Geodetic Vertical Datum of 1 929 (NGVD29) 



wO1 

Po01 em 
unnm 

COORDINATE v m s  
OF 

MONIToRa3G WELLS AbfD PIEZ- 

I 

. .  

. .  

-531 1- 717.71 423 
71620 424 
715.94 425 



DESCRIPTION 
POINT NO. 

NORTHINGCI) EASTINGO() ELEVATION FIELD SURVEY 

Po02 
PO02 BM 
Po03 
P003BM - _ _  ~ 

PO04 
PO04 BM 
PO04 GRD 
wo5 
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 
PO13 GRD 
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 PVM'T 

597271.324 

5971 51.303 

597131.054 
- - . -  ~ 

1464034.310 

1463966.099 
1464271:692 -~ - - 

71 7.70 
716.36 
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 
714.72 
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 

426 
427 
369 

407 
409 
376 
377 
387 
388 
389 
441 
442 
443 
134 
135 
136 
131 
132 
133 
123 
1 24 
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 

597138.71 9 1464069.61 0 

1464057.354 597002.909 

597516.720 1463929.303 

5971 27.075 1463707.229 

596973.70 1 146371 6.444 

59681 4.078 1463732.456 

1464101.1 67 597631.152 

596795.555 1464212.989 

1462307.237 597479.935 

596920.460 

596937.325 

598373.643 

597595.227 

5981 37.001 

1462323.488 

1463264.548 

1461 960.91 8 

1461895.449 

1464943.226 

597979.747 

597972.754 

1464258.578 

9 464261.366 

5976d5.251 1464585.749 742.41 
740.52 

477 
478 

PO24 
PO24 BM 



DESCRIPTION 
POINT NO. 

PO24 GRD 
PO25 
PO25 GRD 
PO26 , 

PO26 GRD 
PO27 
PO27 BM 

NORTHINGO EASTINGO 

596681.960 1463920.959 

597626.1 95 1463662.032 

596692.763 1464019.777 

ELEVATION FIELD SURVEY 

739.83 479 
702.00 578 
702.00 579 
703.86 159 
704.10 160 
703.95 575 
702.32 576 
701.62 577 

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 

L 

WELL 0005 

596358.71 3 

596353.463 

596466.823 

596126.397 

596207.054 

5961 13.464 

598339.164 

598356.270 

598348.453 

598344.255 

595536.357 

595533.205 

595529.022 

595524.825 

1463761.936 

1463762.757 

1464060.262 

1463984.960 

1464233.749 

1463603.01 2 

1462423.494 

1462422.697 

1462426.191 

146241 8.583 

1462681.662 

1462689.528 

1462677.666 

1462685.241 

708.82 
707.95 
701.98 
700.44 
702.1 6 
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 
606.58 
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 

581 
582 
121 
122 
118 
119 
1 20 
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 
1 05 
106 

597554.238 14631 47.522 692.36 1 70 



DESCRIPTION 
POINT NO. 

WELL 0005 GRD 
WELL 0007 
WELL 0007 GRD 
WELL 0020 
WELL 0020 GRD 
WELL 0028 
WELL 0028 GRD 
WELL0033 
WELL 0033 GRD 
WELL 0042 
WELL 0042 GRD 
WELL 0046 
WELL 0046 GRD 
WELL0063 
WELL 0063 GRD 
WELL 0106 
WELL 0106 GRD 
WELL 0108 
WELL0108GRD - 

WELL0111 
WELL0111 BM 
WELL 0111 GRD 
WELL 01 12 
WELL 01 12 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 0115 GRD 
WELL 01 15 RIM 
WELL 01 16 
WELL 01 16 BM 
WELL 01 16 GRD 
WELL 0117 
WELL 0117 BM 
WELL 0117 GRD 
WELL 0118 
WELL 0118 GRD 
WELL 0119 
WELL 0119 BM 
WELL 01 19 GRD 
WELL 0120 
WELL 0120 BM 
WELL 0120 GRD 

NORTHINGO 

597523.466 

598272.799 

598551.828 

59841 0.426 

598277.470 

59751 8.007 

59701 7.1 29 

597550.314 

597457.831 

598413.616 

59841 7.223 

599525.968 

599058.647 

599045.335 

599050.370 

598516.927 

600530.764 

597987.055 

598568.376 

EASTINGO ELEVATION FIELD SURVEY 

1462548.380 

14641 49.761 

1464206.549 

1465444.967 

1465292.853 

1463946.363 

1463997.451 

1462846.523 

1462195.127 

1465675.100 

1465457.370 

1464859.01 1 

1464535.649 

1464546.501 

1464542.033 

1464707.320 

1464678.598 

1464790.533 

1464689.045 

690.74 
694.46 
692.18 
749.1 8. 
746.69 
786.84 
784.37 
776.74 
773.51 
762.28 
761.20 
706.84 
704.48 
705.64 
703.10 
693.86 
692.18 
688.27 
685.46 
779.02 
778.26 
m.54 
773.84 
772.99 
772.28 
873.30 
874.06 
874.04 
872.1 4 
872.68 
872.61 
872.30 
872.86 
872.73 
872.98 
871.66 
872.71 
872.61 
801.82 
801.03 
800.62 
704.94 
705.33 . 
741.41 
740.73 
740.20 
821.03 
820.31 
819.85 

171 
197 
198 
529 
530 
531 
532 
504 
505 
499 
500 
444 
445 
390 
391 
191 
1 92 
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 NORTHINGO EASTINGO 
POINT NO. 

ELNATION FIELD SURVEY 

WELL 0121 
WELL 0121 BM 
WELL0121 GRD 
WELL 0122 
WELL 0122 BM 
WELL 0122 GRD 
WELL 0123 
WELL 0123 BM 
WELL0123 GRD - _ _  

WELL 0124 
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 
WELL0151 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 

- 

598442.561 

598080.215 

59791 4.403 

- 

597788.924 

597763.116 

597602.979 

597560.460 

597s!3.513 

597280.235 

596903.734 

597780.771 

600123.923 

59771 7.005 

597429.689 

5971 35.- 

596862.185 

596627.432 

1466733.709 

1464167.088 

1463688.035 

~ . ~~- 

1463653.099 

1464330.576 

1463642.164 

1462857.926 

1462859.246 

1463607.243 

1462604.629 

1464012.080 

1464263.91 5 

1464485.954 

1463895.903 

1463893.752 

146391 1.316 

1463488.763 

887.50 
886.34 
885.73 
742.35 
741.34 
740.38 
705.10 
704.15 

705.1 5 
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 

- .703.58-- 

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 



DESCRl PTlON 
POINT NO. 

NORTHING (Y) EASTING(X) ELEVATION FIELD SURVEY 

WELL 0157 
WELL 0157 BM 
WELL 0157 GRD 

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 
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 
WELL0308BM 
WELL 0308 GRD 
WELL0309 
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 0158 - 

596617.143 

594481.231 
- . - 

594482.608 

594493.181 

59831 5.343 

597s43.005 

597577.970 

596622.998 

596937.466 

5971 16.731 

597292.326 

597090.424 

-7.158 

5971 26.596 

59831 5.91 8 

598190.895 

597293.821 

597857.41 3 

1463489.825 

146421 7.535 
.. 

1463110.214 

1463109.ow 

1463120.972 

1462864.299 

1463435.925 

1463488.361 

1464025.391 

1463892.789 

1463965.879 

1464164.817 

1464039.21 6 

1463893.215 

14631 28.788 

1463973.945 

1463963.212 

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 
704.13 
702.56 
701.94 
716.16 
71 4.62 
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 
71 4.68 
714.03 
742.71 
741.52 
741 .OO 

147 
148 
149 
633 
635 
636 
100 . '  
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 0317 
WELL 0317 BM 

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 
WELL 0333 
WELL 0333 GRD 
WELL0334 
WELL 0334 GRD 
WELL 0335 
WELL 0335 GRD 
WELL0336 
WELL 0336 GRD 
WELL 0337 

- -WELL 0317-GRD - - 

NORTHING0 

597785.099 

597553.61 8 

596650.847 

-- _ _  
599086.921 

595956.386 

595466.300 

599308.094 

598384.307 

598369.663 

59771 3.733 

597808.1 24 

602130.413 

602138.048 

60 1 674.1 34 

601 672.903 

599948.182 

600989.885 

600983.51 1 

599287.504 

600822.930 

60081 5.300 

EAST1 NG (X) 

1464020.726 

1464325.847 

1463964.268 

14661 57.481 

1464088.709 

1464294.274 

14661 42.731 

1464532.996 

1464642.91 9 

1465511.875 

1466031.975 

14641 11.240 

1464110.723 

1465356.995 

1465365.451 

1466389.194 

1463795.759 

1463793.953 

1463767.71 6 

14651 45.1 76 

1465144.829 

ELEVATION FIELD SURVEY e 
724.03 
722.63 
721.81 
725.1 1 
723.60 
722.84 
703.60 
702.53 
701.73 
810.53 
809.27 
808.20 
701.44 
700.23 
699.67 
704.28 
703.12 
702.39 
809.84 
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 

.. ~ I .. 

446 
447 
448 
463 
464 
465 
572 
573 

- 5 ~ ~ - . - -  574 - - - ~ _ _  

51 4 
51 5 
594 
595 
596 
61 7 
61 8 
61 9 
516 
51 7 
518 
676 
677 
678 
679 
552 
553 
554 
350 
351 
352 
337 
338 
339 
340 
329 
330 
331 
332 
519 
520 
333 
334 
335 
336 
31 8 
31 9 
325 
326 
327 



DESCRl PTlON 0 POINT NO. 
NORTHING (Y) EAST1 NG (lo ELEVATION FIELD SURVEY 

WELL 0337 GRD 
WELL0340 
WELL 0340 GRD 

W E L L q l  GRD 
WELL 0342 
WELL 0342 GRD 
WELL0343 
WELL 0343 GRD 
WELL0344 
WELL0344 BM 
WELL 0344 GRD 
WELL0345 
WELL0345BM 
WELL 0345 GRD 
WELL0346 
WELL 0346 PVMT 
WELL 0347 
WELL0347BM - 

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 
WELL0354 BM 
WELL 0354 GRD 
WELL 0355 INNER CASING 
WELL 0355 OUTER CASING 
WELL 0355 GRD 
WELL0356 
WELLO356BM 
WELL 0356 GRD 
WELL 0370 
WELL 0370 BM 
WELL 0371 

- WELL0341 - -  _ _ _  

598094.198 

wQ@.sn 
59661 2.246 

597583.472 

595965.608 

598068.591 

598069.962 

59781 8.357 

599532.979 

598506.490 

596881.179 

596876.491 

597033.757 

596685.212 

596045.531 

~ 7 7 1 7 . m  

595455.163 

597273.030 

5971 45.548 

1463665.834 

146367o.e 

1463491.807 

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 

1465522.1 72 

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 
723.1 2 
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 
718.51 
71 6.46 
707.50 

328 
1 72 
1 73 
1 74 
1 75 
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 
415 
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 

WELL 0374 GRD 
WELL 0375 
WELL 0375 BM 
WELL 0375 GRD 
WELL 0376 
WELL 0376 BM 
WELL 0376 GRD 
WELL 0377 
WELL 0377 BM 
WELL0377GRD - 

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 
WELL0389 
WELL 0389 GRD 
WELL 0390 
WELL 0390 GRD 
WELL0392 

- 

NORTHINGO EASTINGO 

597137.129 1464272.665 

5971 33.981 1464070.086 

597002.695 1464065.027 

59751 7.442 

597140.226 

596965.757 

596820.161 

597623.010 

597552.941 

597425.438 

597045.053 

597581.778 

598836.61 0 
598071.586 

597788.535 

597653.856 

597236.83 1 

597780.717 

597773.012 

597648.203 

1463922.191 

1463702.41 0 

146371 6.545 

1463731.444 

1464095.742 

1464336.159 

1464341.258 

1464385.736 

146341 9.338 

1465858.675 
146391 7.303 

1463895.61 5 

1463839.368 

1463689.586 

1463891.460 

1463887.897 

1463838.089 

ELEVATION FIELD SURVEY e 
705.68 372 

754.69 404 
753.16 405 
738.73 378 
737.24 379 
737.00 3 8 0 .  
706.33 384 

-704.86 -385- - - __ __ 
704.42 
705.48 
703.99 
703.43 
700.12 
699.02 
698.42 
699.25 
698.31 
697.63 
699.84 
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 .ll 
699.27 
698.58 
724.67 
724.89 
724.60 
724.77 
720.88 

386 
438 
439 
440 
137 
138 
1 39 
128 
129 
130 
1 26 
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 



. .- 

DESCRIPTION 
POINT NO. 

WELL 0392 GRD 

WELL 0393 
WELLO393BM 
WELL 0393 GRD 
WELL 0394 
WELL 0394 BM 
WELL 0394 GRD 
WELL 0395 
WELL 0395 PVM7 
BORING 0396 GRD 

NORTHING0 EASTINGO ELEVATION FIELD SURVEY 

721.02 

5971 37.961 1463966.51 7 706.88 
705.58 
705.02 

596932.952 1463944.961 703.31 
702.29 
701.61 

598875.853 146581 1.283 801.17 
801.48 

5971 02.968 1462300.376 687.80 

534 

.. 
373 
374 
375 
398 
399 
400 
51 1 
512 
674 



DESCRIPTION 
POINT No. 

Table D.2 



DESCRIPTION 
POINT NO. 

NORTHINGO EASTING(X) ELEVATION FIELD SURVEY 

597237.1 67 14W98.245 718.33 
71 6.82 
716.56 
71 8.32 
71 6.98 
708.13 
706.40 
755.16 
753.69 
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 
716.02 
715.34 
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 
426 
427 - -  

369 
370 
406 
409 
409 
376 
377 
387 
388 
389 
441 
442 
443 
134 
135 
136 
131 
132 
133 
123 
1 24 
125 
454 
455 
456 
41 7 
41 8 
419 
201 
202 
113 
114 
156 
157 
193 
194 
195 
196 
496 
497 
498 
521 
522 
523 
524 

_ _  _ _  

Pool 
PO01 BM 
PO01 GRN 
P002.. - - - - - 

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 
PO13 
PO13 BM 
PO13 GRD 
PO1 4 
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 PVMT 
PO23 
PO23 PVMT 

597238.959 

5971 18.938 

597098.687 

. . - . -. . . 1495504.261 

1495436.050 

1495741.643 

- .- - _ _ ~  

597106.354 

596970.544 

1495539.561 

1495527.304 

597484.356 1495399.255 

597094.71 5 1495177.196 

596941.341 14951 86.409 

596781.718 1495202.41 9 

1495571.1 20 597598.787 

596763.189 1495682.938 

597447.598 

596888.125 

596904.973 

598341.31 2 

597562.897 

5981 04.628 

1493777.204 

1493793.460 

1494734.515 

1493430.901 

1493365.418 

1496413.184 

597947.381 

597940.387 

1495728.534 

1495731.322 



DESCRIPTION NORTH IN G(Y) EASTING (lo 
POINT NO. 

ELEVATION FIELD SURVEY 

PO24 
PO24 BM 
PO24 GRD 
PO25 
PO25 GRD 
PO26 
PO26 GRD 
PO27 
P027-BM--- -~ 

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 

597572.882 

596649.596 

597593.835 

sx660.397 
-~ ._ ._ - 

596486.460 

596326.352 

596321.1 02 

596434.455 

596094.030 

5961 74.683 

596081.106 

598306.823 

598323.929 

598316.112 

598311.914 

595504.016 

595500.864 

595496.681 

595492.484 

1496055.702 

1495390.903 

1 4951 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 

14941 51.609 

14941 59.474 

14941 47.61 3 

14941 55.187 

743.03 
741.14 
740.45 
702.62 
702.62 
704.48 
704.72 
704.57 
702.94 
702.24 
71 0.83 
709.44 
708.57 
702.60 
701.06 
702.78 
701.08 
700.50 
702.20 
700.13 
699.82 
706.40 
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 

580 
581 
582 
121 
122 
118 
119 
120 
584 
585 
586 
597 
598 
599 
587 
588 
589 
143 
144 
31 2 
31 3 
316 
31 7 
31 4 
315 
310 
31 1 
109 
110 
111 
112 
107 
108 
105 
106 

577- 



DESCRIPTION 
POINT NO. 

WELL 0005 
WELL OOO5 GRD 
WELL 0007 
WELL 0007 GRD 
WELL 0020 
WELL 0020 GRD 
WELL 0028 
WELL 0028 GRD 
WELL0033 
WELL 0033 GRD 
WELL 0042 
WELL 0042 GRD 
WELL0046 
WELL 0046 GRD 
WELL 0063 
WELL 0063 GRD 
WELL 0106 
WELL 0106 GRD 
WELL 0108 - 
WELL 0108 GRD 
WELL 0111 
WELL0111 BM 
WELL 0111 GRD 
WELL 01 12 
WELL 0112 BM 
WELL 0112 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 01 15 GRD 
WELL 0115 RIM 
WELL 01 16 
WELL 0116 BM 
WELL 01 16 GRD 
WELL 0117 
WELL 0117 BM 
WELL 0117 GRD 
WELL 0118 
WELL 0118 GRD 
WELL 01 19 
WELL 0119 BM 
WELL 01 19 GRD 
WELL 0120 
WELL 0120 BM 
WELL 0120 GRD 

_ _  

NORTHINGO EASING@) 

597521.885 

597491.1 25 

-598240i433 

598519.462 

598378.050 

598245.095 

597485.643 

596984.764 

59751 7.967 

597425.496 

598381.238 

149461 7.494 

149401 8.347 

149561 9.71 9 -~ 

1495676.509 

149691 4.928 

1496762.81 2 

14-1 6.31 6 

1495467.401 

149431 6.491 

1493665.094 

14971 45.059 

598384.846 1496927.331 

599493.596 1496328.980 

599026.277 1496005.61 5 

59901 2.965 149601 6.467 

59901 8.001 149601 1.998 

598484.556 14961 77.282 

600498.398 1496148.605 

597954.683 1496260.489 

598536.005 1496159.007 

ELEVATION FIELD SURVEY 

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 
778.1 6 
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 
1 97 
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 



DESCRl PTlON 
POINT NO. 

WELL 0121 
WELL0121 BM 
WELL0121 GRD 
WELL 0122 
WELL 0122 BM 
WELL 0122 GRD 
WELL 0123 
WELL 0123 BM 

WELL 0124 
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-01 23-GRD-- 

NORTHINGO 

598410.174 

598047.849 

597882.042 

-- ~- - __ ~ 

597756.564 

597730.750 

597570.61 9 

597528.1 13 

59751 7.1 66 

597247.875 

596871.394 

597748.407 

6oO091.561 

597684.636 

597397.326 

597103.471 

596829.821 

596595.075 

EAST1 NG 

1498203.669 

1495637.045 

1495158.013 

14G23.07T 

1495800.531 

1495112.139 

1494327.894 

1494329.21 4 

1495O77.210 

1494074.600 

1495482.034 

1495733.91 8 

1495955.909 

1495365.855 

1495363.703 

1495381.265 

1494958.724 

ELEVATION FIELD SURVEY 0 
888.12 
886.96 
886.35 
742.97 
741.96 
741 .OO 
705.72 
704.77 
~ _ _  704.20 
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 78 
179- -- 
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 

-- - __ 



DESCRIPTION 
POINTNO. 

WELL 0157 
WELL 0157 BM 
WELL 0157 GRD 

WELL 0158 BM 
WELL 0158 GRD 
WELL 0159 
WELL 0159 GRD 
WELL 01 60 
WELL 0160 GRD 
WELL 0301 
WELL0301 BM 
WELL0301 GRD 
WELL 0302 
WELL 0302 BM 
WELL 0302 GRD 
WELL 0303 
WELL 0303 GRD 
WELL0304 
WELL0304 BM 
WELL 0304 GRD 
WELL 0305 
WELL 0305 BM 0 WELL0305GRD 
WELL 0306 
WELL 0306 BM 
WELL 0306 GRD 
WELL 0307 
WELL 0307 BM 
WELL 0308 
WELL 0308 BM 
WELL 0308 GRD 
WELL0309 
WELL 0309 BM 
WELL 0309 GRD 
WELL 0310 
WELL 0310 BM 
WELL 0310 GRD 
WELL0311 
WELL 0311 BM 
WELL 0311 GRD 
WELL 0312 
WELL 0312 BM 
WELL 0312 GRD" 
WELL 0313 
WELL 0313 BM 
WELL 0313 GRD 

- WELL0158 _ _  

WELL 0314 
WELL 0314 BM 
WELL 0314 GRD 

NORTHINGO 

596584.787 

594448.857 

594450.257 

594460.831 

598282.994 

59751 0.657 

5975661 3 

596590.642 

596905.101 

597084.367 

597259.962 

597058.058 

-1 4.793 

597094.233 

598283.568 

598158.530 

597261.457 

597825.043 

EASTING(X) 

1494959.786 

1495687.447 

1494580.142 

1494579.005 

1494SXW1 

1494334.267 

1494905.898 

1494958.322 

1495495340 

1495362.740 

1495435.830 

1495634. 

1495509. 

1495363. 

67 

65 

66 

1494598.768 

1495443.903 

1495433.163 

14961 24.545 

ELEVATION FIELD SURVEY 

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 
71 0.48 
709.21 
708.46 
704.75 
703.18 
702.56 
71 6.78 
715.24 
750.98 
749.48 
748.36 
71 0.88 
709.36 
708.89 
704.28 
703.10 
702.43 
693.60 
694.09 
694.04 
731.92 
730.52 
729.89 
71 6.74 
71 5.30 
71 4 .S  
743.33 
742.1 4 
741.62 

147 
148 
1 49 
633 
635 
636 
100 : 
101 
102 
103 
307 
308 
309 
188 
189 
190 
164 
15 
150 
151 
1 52 
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 NORTH I NG (v) EASTl NG (lo 
POINT NO. 

ELEVATION FIELD SURVEY a 
WELL 0315 
WELL 0315 BM 
WELL 0315 GRD 
WELL 0316 
WELL 0316 BM 
WELL 0316 GRD 
WELL 0317 
WELL 0317 BM 

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 PVMT 
WELL0333 
WELL 0333 GRD 
WELL0334 
WELL 0334 GRD 
WELL 0335 
WELL 0335 GRD 

' WELL0336 
WELL 0336 GRD 
WELL 0337 

__ - --.WELL 031-7-GRD.-- - - ~ 

597752.735 

597521.252 

59661 8.483 

_ _  ~ ._ - 

599054.539 

595924.01 7 

595433.928 

599275.712 

598351 937 

598337.292 

597681.355 

597775.745 

602098.054 

602105.689 

601 641.759 

601 640.528 

59991 5.798 

600957.530 

600951.156 

599255.148 

600790.559 

600782.928 

1495490.680 

1495795.800 

1495434.21 2 

_- 

1497627.445 

1495558.641 

1495764.200 

149761 2.697 

1 m 2 . 9 5 6  

14961 12.879 

1496981.829 

1497501.930 

1495581.268 

1495580.750 

1496827.01 5 

1496835.471 

1 497859.165 

1495265.773 

1495263.966 

1495237.708 

1 49661 5.1 87 

1496614.839 

724.65 
723.25 
722.43 
725.73 
724.22 
723.46 
704.22 
703.15 

-702,s 
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 
795.01 
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 
51 5 
594 
595 
596 
61 7 
61 8 
61 9 
51 6 
517 
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 
318 
31 9 
325 
326 
327 



DESCRIPTION 
POINTNO. 

WELL 0337 GRD 
WELL0340 
WELL 0340 GRD 
WELL 0341 
WELL0341 GRD 
WELL 0342 
WELL 0342 GRD 
WELL0343 
WELL 0343 GRD 
WELL 0344 
WELL 0344 BM 
WELL 0344 GRD 
WELL0345 
WELL 0345 BM 
WELL 0345 GRD 
WELL 0346 
WELL 0346 PVMT 
WELL 0347 

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 
WELL0354BM 
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 

WELL0347BM - 

NORTHING(Y) EASTINGO() 

598061.838 

598061,317 

596579.890 

S7!X1.116 

m . 2 3 9  

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 

1495135.815 

1495140.677 

1494961.768 

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 

ELEVATION FIELD SURVEY 

708.95 
705.02 
705.1 2 
704.84 
705.25 
691.20 
691.34 
695.42 
695.55 
701.03 
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 
743.80 
769.86 
767.96 
766.80 
795.66 
796.71 
795.84 
705.09 
703.64 
702.92 
719.13 
71 7.08 
708.12 

- I 

328 
1 72 
1 73 
1 74 
1 75 
145 
146 
166 
1 67 
591 
592 
593 
491 
492 
493 
494 
495 
451 
452 
453 
61 3 
61 4 
615 
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. 

NORTHING0 EASTINGO() ELEVATION FIELD SURVEY 

WELL0371 BM 706.30 372 

WELL 0372 
WELL 0372 BM 
WELL 0373 
WELL 0373 BM 
WELL 0373 GRD 
WELL 0374 

WELL 0374 GRD 
WELL 0375 
WELL 0375 BM 
WELL 0375 GRD 
WELL 0376 
WELL 0376 BM 
WELL 0376 GRD 
WELL 0377 
WELL 0377 BM 
WELL0377GRD - 

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 
WELL0389 
WELL 0389 GRD 
WELL 0390 
WELL 0390 GRD 
WELL0392 

-WEI;L-0374-BM-- 

5971 04.763 1495742.61 5 755.31 
753.78 

597101.61 5 1495540.037 739.35 
737.86 
737.62 

596970.330 1495534.977 706.95 
- __I-__ 705.48- 

597485.079 

5971 07.866 

596933.397 

596787.801 

597590.645 

597520.575 

597393.071 

597012.685 

597549.421 

598804.230 
598039.221 

597756.1 70 

597621.491 

597204.472 

597748.41 2 

597740.648 

59761 5.838 

1495392.144 

14951 72.378 

14951 86.51 0 

1495201.406 

1495565.695 

1495806.112 

149581 1.21 0 

1495855.686 

1494889.31 0 

1497328.637 
1495387.260 

1495365.571 

1495309.324 

14951 59.555 

1495361.416 

1495357.853 

1495308.045 

705.04 
706.10 
704.61 
704.05 
700.74 
699.64 
699.04 
699.87 
698.93 
698.25 
700.46 
698.91 
716.91 
715.81 
71 5.23 
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 .XI 

404 
405 
378 
379 
3 8 0 .  
384 

386 
438 
439 
440 
137 
138 
139 
1 28 
129 
130 
1 26 
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 

-385----- 



DESCRIPTION 
POINT NO. 

WELL 0392 GRD 

WELL 0393 
WELL0393 BM 
WELL 0393 GRD 
WELL0394 
WELL0394 BM 
WELL 0394 GRD 
WELL0395 
WELL 0395 PvM7 
BORING 0396 GRD 

NORTHING0 EASTINGO 

5971 05.596 1495436.467 

596900.588 14-1 4.91 0 

598843.473 1497281.246 

597070.633 1493770.351 

ELEVATION FIELD SURVEY 

721.64 534 

707.50 373 
706.20- 374 
705.64 375 
703.93 398 
702.91 399 
702.23 400 
801.79 51 1 
802.10 51 2 
688.42 674 






