
I

I.
I

l

Ie
I
I

I
I
Ie
I
I
I

I·
I

FloOd C Properhl f
Ontrel D- . " 0

p Istrict f
lease ROMe L'b

280 I W eturn to I rary
Phoenix, . DurangO

AZ 85009 _

ENGINEER'N' REPORT
t •

FO~- THE PRICE R AD ORAl AGE TUNNEL



I

I.
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I

ENGINEERING REPORT

FOR

THE PRICE ROAD DRAIN TUNNEL

TEMPE, ARIZONA

BY

CRS SIRRINE, INC

UNDERGROUND ENGINEERING DEPARTMENT

216 SIXTEENTH STREET MALL

SUITE 1700

DENVER, COLORADO 80202



I
I .,.
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
.e
I

TABLE OF CONTENTS

Page

1.0 INTRODUCTION 1
1.1 General 1
1.2 Scooe of Work 1
1.3 Report Organization 2

2.0 SUBSURFACE CONDITIONS 3
2.1 Subsurface Exo10ration Program 3
2.2 Summary of Soil Conditions 4
2.3 Summary of Water Conditions 6

3.0 GEOTECHNICAL CONSIDERATIONS a
3.1 Project Description 8
3.2 Previous Tunneling Experience in Phoenix 9
3.3 Ground Characteristics 12
3.4 Temporary Support 14
3.5 Other Facilities 15
3.6 Additional Investigations 15
3.7 Report Limitations 16

4.0 CONSTRUCTION CONSIDERATIONS 17
4.1 General 17

'4.2 Excavation and Face Control 17
4.3 Ground Control 18
4.4 Construction Dewatering 20
4.5 Construction Scheduling 20
4.6 Construction Monitoring 21

SELECTED REFERENCES 22

LIST OF FIGURES

LIST OF TABLES

3



LIST OF FIGURES

1.i Project Locus

2.1 Price Road Drain Tunnel t Sta. 127+00 to 204+28.17
Boring Location Diagram

2.2 Price Road Drain Tunnel t Sta. 33+80 to 127+00
Boring Location Diagram

2.3 Price Road Drain Tunnel t Sta. 10+00 to 33+80
Boring Location Diagram

4.1 Width of Zone of Influence at Ground Surface

4.2 Recommended Instrumentation Program for Test Section

"I

.'
I
I
I

_I
I
I
I

.1
I
I
I

_I
I
I
I

••
I



I

I.
I
I
I
Ie
I
I
I
I.
I
I
I
Ie
I
I
I
Ie
I

LIST OF TABLES

2.1 Price Road Drain Tunnel Summary of Test Borings



1.0 INTRODUCTION

1.1 General

In accordance wi th an authori za ti on from Mr. Burton A. Lewi s, P. E. of
DeLeuw, Cather & CorlDany (DCCO), the Underground Engineering Department
of CRS Sirrine, Inc. (CRSS) performed a subsurface exploration program
for the proposed Price Road Drain Tunnel in Tempe, Arizona. Work on the
project was performed in accordance wi th a letter proposal from CRSS to
DCCO dated December 18, 1986 in \'Ihich CRSS agreed to accomplish three
primary objectives.

1. Describe subsurface soil and water conditions ,at the site as
revealed by subsurface investigations and laboratory tests.

2. Comment on tunnel constructi on issues based on observed subsurface
conditi ons.

3. Comment on construction scheduling issues specifically with respect
to alternatives for timing construction of the tunnel in relation
to construction of adjacent proposed highways and bridge structures.

The first objective listed above (subsurface description) is the topic of
the report entitled, "Site Conditions' Report for the Price Road Drain
Tunnel, Tempe. Arizona" that was published under separate cover in
August. 1987. The purpose of that report was to present the results of
the subsurface exploration performed along the proposed tunnel
alignment. The purpose of this report is to describe the tunneling
project and to set forth our comments, suggesti ons, and recomrnendati ons
for the tunnel based on our knowledge of ground conditions.

The proposed Price Road Drain Tunnel is located as shown on the Project
Locus, Figure 1.1. In general, the tunnel is oriented almost due
north-south, is approximately 18,000 ft long, and is designed for a
finished inside diameter of 18.0 ft. The purpose of the tunnel is to
provide storm water drainage for part of the proposed Outer Loop Highway,
whi ch is part of a 1arger freeway and expressway, project currently under
construction in metropolitan Phoenix. .

All discussion herein is based on a description of the tunnel provided by
Howard Needles Tammen &Bergendoff (HNTB), that was characterized as the
"30 percent" design submittal. Various changes in the location and
configuration of the tunnel and of various inlet, outlet and intermediate
access facilities should be anticipated prior to final release of
contract documents.

1.2 Scope of Work

As described in our proposal dated December 18, 1986, CRSS agreed to
accomplish the following scope of work:

1
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1. Accumulate and evaluate available information about subsurface
conditions and tunneling projects in the Phoenix area and visit the
site of the proposed project.

2. Perform a program of subsurface explorations consisting of large
diameter borings, Becker drill holes, observation wells, and
selected laboratory tests.

3. Provide survey control and obtain required permits and clearances
for the field work.

4. Provide full-time technical monitoring of all field activities.

5. Classify all soil samples obtained during the field work on the
basis of visual classification and the results of laboratory tests.

6. Meet with DCCO to discuss the work after completion of the first
phase of the subsurface exploration program.

7. Provide written description of subsurface soil and water conditions
as soon as possible after completion of field and laboratory work.

8. Make pre1 iminary analyses re1 ating to tunnel construction and meet
with DCCO to discuss various construction alternatives.

9. Finalize engineering analyses and prepare a final engineering
report.

As mentioned above, Work Items 1 through 7 resulted in the preparation of
the ,II Site Condi ti on s Report for Pri ce Road Ora i n Tunnel, Tempe,
Arizona ll

• The work associated with Work Items 8 and 9 is summarized
herein.

1.3 Report Organization

This report is divided into three chapters following the introd\Jction:

Chapter 2.0 Subsurface Conditions - This chapter provides a summary of
subsurface conditions paraphrased from the detail ed descripti on gi ven in
the Price Road Drain Tunnel IIS'ite Conditions Report". The purpose of
this chapter is to provide a concise description of the ground in which
the tunnel would be excavated and to set the stage for discussions of
both the geotechnical and construction considerations.

Chapter 3.0 Geotechnical Considerations - This chapter provides a brief
descrlptl0n of the proJect and relates important project elements to
observed ground conditions. Recorrmendations are provided for important
support, fact control, shaft excavation, and additional investigations.

Chapter 4.0 Construction Considerations - Based on CRSS's understanding
of the ground and the proJect, comments are made in chapter 4.0 about
important construction considerations such as excavation, ground control,
third party impacts, and construction dewatering, scheduling, and
monitoring.

2
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2.0 SUBSURFACE CONDITIONS

2.1 Subsurface Exploration Program

In order to fulfill project objectives, a total of 59 exploratory borings
were completed from January 20 to April 4, 1987 along the proposed tunnel
alignment as summarized in Table 2.1, Summary of Test Borings, and as
shown in Figures 2.1 through 2.3, Boring Location Diagrams. Of this
total, thirteen borings consisted of 36-inch-diameter caisson type
excavations and 46 borings were made with reverse circulation hammer
drilling equipment. Each caisson excavation was temporarily supported
with a steel 1ining equipped with twelve large and three small
observation windows for direct visual inspection of subsurface
condi ti ons. Measurements and observa ti ons made at these windows
consisted of the degree of overbreak, the ease of samp1 ing, the moisture
content, and a visual soil classification. In addition, a 50 to 60 pound
bulk sample of soil was obtained from each of the large windows for the
purpose of additional classification work and laboratory testing.

The 46 hammer borings were 6-5/8 in. diameter and drill ed at
approximately 500 ft center to center spacing along the tunnel. In
addition, a hammer boring was drilled adjacent to each large diameter
boring to provide for a correl ation of avail ab1 e informa tion. Although
no direct visual observation of the ground is possible during hammer
drilling, Standard Penetration Tests were performed at appropriate
sampling intervals. In addition, careful notes were kept of the
character of drill cuttings, blow counts per foot, water content,
relative density, degree of cementation, and overall drill rig

-performance.

The primary objectives of the laboratory testing program were to
determine soil classification and to measure water content. Soil
classification tests were performed on samples from which all particles
in excess of 2-1/2 in. diameter had been removed and consisted
exclusively of sieve tests. When applicable, Atterberg lfmit tests \'1ere
performed on the soil fraction passing the No. 40 sieve.

Data profiles were prepared for all large diameter ~oring explorations.
Informati on such as caving during dri 11 ing, the rate of auger
penetrations, sidewall overbreak, ease of sampling, moisture content, and
the laboratory test results are shown on these profiles.

All of the fi e1 d work described above was performed during full-time
supervision by CRSS' field representatives. These representatives
observed drilling operations and logged sampling activities. A single
field geologist was tasked with logging the large diameter borings and a
supervising project geol ogi st checked each log for consi stency and
accuracy. All fie1 d sampl ing and 1aboratory testing was done in
accordance with applicable ASTM standards.

3
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2.2 Summary of Soil Conditions

The project is located along Price Road near the eastern edge of the City
of Tempe, Arizona. The project area is bounded on the north by the Salt
River, on the east by the cleared Outer Loop Highway right of way, on the
west by the western limit of Price Road, and to the south by a
residential subdivision. The topography of the area is nearly flat with
a gentl e slope northward towards the Sa1t River and south to the South
Shaft from Broadway Road. Surface dra inage in the project area is poor
and muddy conditions develop quickly during rainfall.

Regionally, the project is located in the Salt River Valley portion of
the Phoenix Basin, which is situated in the desert region of the Basin
and Range physiographic province. The proposed site location is
considered to be the active floodplain of the Salt River. Within the
project area, two alluvial terraces were distinguished; the Lehi Terrace
and the Mesa Terrace. These terraces are composed of vari ab ly
consolidated, well graded mixtures of sand, gravel and cobbles with small
amounts of boulders, silt, clay and carbonate cementation and are known
to extend to depths of 800 to 1200 ft below ground surface. Local scour
and redeposition of material within the terraces causes wide soil
compos i ti anal vari ati ons over short di stances. As the river abandoned a
floodplain level, the terrace was covered by a relatively thin veneer of
fine grained alluvium composed of fine sand, silt and clay. Within the
project area the fine grained all uvium varies from loose unconsolf dated
material to extremely hard, rock-like, ca1ichified material.

The site specific soil profile consists of two primary layers of soil:
Unit A, fine-grained alluvium; and Unit B, coarse-grained alluvium, known
locally as the SAND-GRAVEL-COBBLE (SGC) unit. No proposed facilities
except the tops of proposed shafts penetrate the overlying fine-grained
alluvium therefore, it will not be discussed further in this section of
the report. Additional information and graphic representations of the
soil profile are contained in the above referenced Site Conditions Report
that is published under a separate cover.

Unit B soil comprises all of the SGC material s in the Phoenix area. For
the purpose of this report, the top of the SGC soil is defined as that
level where cobbles and boulders were first encountered in the subsurface
explorations. Material within the SGC varies from poorly graded to well
graded, medium dense to very dense and inc1 udes SAND 1enses wi th no
gravel or cobbles, lenses and layers of gravelly COBBLES with very little
sand, and some gap-graded material composed of sandy COBBLES wi th
virtually no gravel. The coarser cobbl e and gravel fracti on tends to be
relatively tabular with the length of the long axis several times that of
the short axis. These tabular pieces conunonly lay with the long axis
horizontal and often overlap and interlock with each other.
Cal iche in the project area is confined primarily to the fine grained
alluvium and to the upper portion of the terrace gravels, particularly
the older Mesa Terrace. Lateral continuity of the caliche is not present
and caliche intensity varies from poorly developed to fully cemented.
Cementation of the SGC consists of coatings of calcium carbonate on
gravel and cobbl es and, 1ess frequently, sl i ght cementati on of the sand
matrix.

4
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In addition to calcium carbonate cementation, it was discovered during
the subsurface exploration program that small amounts of clay within the
SGC also provide a form of cementation. Clay within the SGC occurs as
thin coatings on gravel and cobble-sized particles, as "halos" on sand
grains, and as void in-fillings. The clay frequently "cements" sand
grains onto gravel and cobble-sized particles, provides "cementation" to
deposits of sand, and frequently fills intergranu1ar voids. It ''las
determi ned during the 1arge di ameter down-hole inspecti ons that
approximately 2 to 3 percent by weight of c1 ay was sufficient to add a
binding effect to the SGC material.

Based on observati ons of the SGC stratum in subsurface exp1 orati ons it
was decided that clay content provided the best method of in-situ
classification. Hence, a conscious effort was made during field mapping
to observe and to quantify clay content at various horizons within the
SGC and to characterize the unit on that basis. Unit B1 is the
uppermost subunit with the least amount of clay. It is classified as
clean to slightly clayey, dry to damp, and loose to dense. Most of the
clay appears as thin coatings on gravel and cobble-sand particles.
Locally, moderately to poorly developed calcium carbonate cementation and
crusts of calcium carbonate on the gravel and cobble-sized particles were
observed. When augering to advance 3-ft diameter borings, Unit B1 SGC
material often would not stand in the borehole walls and slight to severe
caving was observed.

Along the tunnel .alignment, Unit 81 first begins at depths from 8 ft to
28 ft below' ground surface, varies in thickness from 15 ft to 40 ft, and
occurs at greater depth below ground surface toward the southern end of
the project. For approximately the southernmost 1300 ft of tunnel, Unit
81 is near or below the crown of the proposed tunnel excavation and is
classified as relatively loose, but containing enough clay to provide a
slight binding effect to the soil.

Unit 82 occurs as a continuous layer beneath Unit B1 and is
classified as slightly clayey, damp and of medium to high density. The
amount of clay in this unit is sufficient to partially fin intergranu1ar
voids. During augering some slight caving was observed in cobbly zones
and frequent chunks of "cemented" sand materi a1 were removed from the
exploration that were difficult to crush with finger pressure.

Unit B2 varies in thickness from 10 ·ft to 30 ft and occurs anywhere
from 30 ft to 60 ft below ground surf ace. Except for a few zones \'ihere
the bottom of the unit is near the proposed tunnel crown in the northern
half of the project. Uni t B2 dips below and remains almost entirely
below the crown for the entire southern half of the project. At no place
does Unit B2 dip below the proposed invert based on the results of
subsurface explorations.

Unit 83 is the lowest subunit identified at the site and represents the
majority of material that will be excavated by the tunnel. In the
northern half of the tunnel Unit 83 comprises the entire face. Near
the midpoint of the tunnel, the top of the unit dips below the proposed
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crown and from there to the end of the project becomes generally a lesser
percentage of excavati on. Near the southern end of the tunnel, Uni t B3
comprises less than 5 ft of ~ateria1 at the invert. -

In accordance with trends discussed above, Unit B3 contains the highest
amount of clay of the three subunits. In general, Unit B3 is
classified as trace clay, damp to moist, and medium to very dense. Wet
zones were occasionally encountered. Because of a higher moisture
content, the clay in Unit B3 is described as "cohesive" rather tiian
"cementati ous. II C1 ay occurrence is such that intergranu1 ar voi ds are
nearly completely filled with clay.

Unit 83 was consistently stable during augering until the auger
penetrated below the water table. When this happened. the soil would not
stand vertically and the borehole walls sloughed repeatedly. In
addition, wet -material would not hold the auger and was difficult to
remove from the hole. As a result of sidewall sloughing and difficulty
of removal, it was not possible to advance the auger in SGC material
significantly below the water table.

Another important characteristic of Unit 83 was the discovery of
several layers of clay-rich material in the vicinity of the proposed
tunnel invert from Sta. 82+00 to Sta. 55+00. These 1ayers ranged from
cl ay-ri ch deposi ts of gravel to layers of c1 ayey material up to two foot
thicl<. A1 though it is difficu1 t to determine the lateral extent of soil
layers from the results of test borings alone, the nature and thickness
of these deposits suggests that they are continuous for a distance of
approximately 2,000 ft.

2.3 Summary of Water Conditions

Groundwater conditions in the site vicinity are influenced by regional
groundwater levels within the SGC soils and by periodic flows that occur
in the Salt River. Regional groundwater levels observed during recent
subsurface investigations are at or below El. 1100 ft. Flow in the Salt
River produces a temporary ground\'#ater mound in the vicinity of the
river. The height and lateral extent of this mound appears to be a
function of the duration and magnitude of river flow. Flows actually
occurred in Sal t River during this study beginning about February 24.
1987 and continuing until about April 19, 1987. Releases from the Salt
River Project varied from 250 cubic feet per second (cfs) on March 16,
1987, to 2600 cfs on March 22, 1987, 300 cfs on March 31, 1987, and at
lower levels until April 19, 1987. The recent subsurface investigations
performed between January and April 1987 and data from groundwater
observation wells installed in February 1987 illustrate both regional and
temporary groundwater conditi ons along the proposed tunnel al i gnment.
Data obtained from borings and wells indicate that regional groundwater
1eve1 s during January and early February, 1987 along the proposed tunnel
a1 ignment were at approximately E1. 1110 to E1. 1085 for the northern
portion of the tunnel alignment between the north shaft (Sta. 190+82) and
Victory Drive (Sta. - 137+00). This groundwater level is from
approximately 10 ft above to 15 ft below the proposed tunnel invert.

6
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South of Victory Drive, groundwater was not encountered in any test
boring. Data obtained from borings and well s after March 16, 1987
indicate a significant rise in groundwater levels in the northern section
of the proposed tunnel al i gnment. These hi gher groundwater 1evel s aroe
interpreted as temporary groundwater levels associated with recharge from
flows in Salt River. Based on the data obtained, the highest temporary
groundwater level occurred at the north shaft location (Sta. 190+82)
where groundwater was encountered at El. 1133, approximately 33 ft above
the proposed invert. From there, groundwater levels dropped steeply to
approximately El. 1105 at about Sta. 185+00, then less steeply to
approximately El. 1100 at about Sta. 165+00. South of Sta. 165+00
temporary groundwater 1evel s were at or below El. 1100 which is below
tunnel invert.

No data regarding groundwater qual i ty were avail ab 1e at the time of this
report. It is our understanding, however, that some potential for
groundwater contamination exists in the general site vicinity. Tests for
groundwater quality in the tunnel vicinity are recommended particularly
shoul d dewatering be necessary during project constructi on.

7
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3.0 GEOTECHNICAL CONSIDERATIONS

3.1 Project Description

As was pointed out in the Introduction, all work on this project was
performed on the basis of a set of undated design drawings provided by
HNTB that was characterized as the 1130 percent ll submi tta 1. Based on
those drawings, the tunnel begins at the north outlet shaft at Sta.
191+/- and extends approximately 18,000 ft to the south inlet shaft at
Sta. 10+/-.- As currently designed, the tunnel will have a finished
inside diameter of 18.0 ft and a very slight upward gradient from north
to south. Invert elevation at the outlet is E1. 1100 (80 ft oe10w ground
surface) and at the inlet is E1 1120 (70 ft below ground surface).
Layout of the tunnel is as shown on Figures 2.1 through 2.3, Boring
Location Diagrams.

The majority of the proposed tunnel alignment falls within a cleared ADOT
right-of-way for the proposed Outer Loop Highway, which is part of a
1arge expressway project currently under constructi on in metropo1 i tan
Phoenix. In addition to inlet and outlet structures, the project
includes five storm sewer connections and six street crossings. At the
southern end of the· a1 i gnment the tunnel passes beneath the Tempe Canal
and the Superstition Freeolay. At the northern end, the tunnel passes
beneath FAA property and a large gravel quarry operation.

Although the project stationing extends from south to north it is most
likely that the tunnel will be built from north to south. Building
tunnel s up-gradient greatly faci1 itates the removal of both water and
tunnel spoil. In addi ti on, it appears that both staging of the project
and disposal of tunnel spoil will be easier near the north end of the
project. Hence, on the basis of this assumption, the remainder of
discussion herein will be provided from the outlet to the inlet even
though this is from high to low stationing.

The proposed outlet structure is located at Sta. 191+/- within a proposed
new interchange and in an existing gravel pit operation. Thirty oercent
design drawings show a fairly steep up gradient at the extreme northern
end of the tunnel followed by a gently sloping canal into the Salt
River. It is our understanding that layout of the outlet and, in fact,
of the entire northern portion of the tunnel is undergoing further study
because of land access problems.

Going south from the outlet, the first major facility encountered by the
tunnel is First Street at Sta. 177+/-, which is shown crossing beneath
the proposed hi ghway. Other major street crossings inc1 ude Universi ty
Drive at Sta. 151+/-, Victory Drive at Sta. 138+/-, Apache Boulevard at
Sta. 124+/-, Broadway Road at Sta. 98+/-, and Southern Avenue at Sta.
45+/-. New bridges are proposed at each of these street crossings; two
of which, Victory Drive and Apache Boulevard, are currently under
construction. Utility line crossings at the above named streets seem to
be fairly typical with 2 to 4 in. diameter gas lines, 4 to 12 in.
diameter water mains, and 8 to 36 in. diameter sewers .

8
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Given belo\'J are brief descriptions of ot,er existing facilities that
wi 11 be crossed by the proposed tunnel.

o Sta. 111+/- Southern Pacific Railroad - It is reported that the
railroad will also be supported by a new bridge.

o Sta. 21+/- Tempe Canal - The Tempe Canal is a concrete lined
facility that is used for water supply. Reportedly it was rebuilt
in the late 1970's and has operated without difficulty since that
time. At the proposed tunnel crossing, the bottom of the canal is
at E1. 1195 or about 55 ft above the crown of the tunnel which is
located at El. 1140. It is reported that the canal always
contains water except during the October-November time frame when
it is dry for about one month.

o Sta. ·18+/- Superstiton Freeway - The Superstition Freeway is a
major, operating highway that was constructed in cut at the
proposed tunnel alignment. Pavement elevation at the tunnel is
E1. 1173 or about 33 ft above the proposed tunnel crown. It is
reported that part of the proposed new highway will pass beneath
the Superstition Freeway at the proposed tunnel alignment so that
highway construction activities will take place within 5 ft of the
proposed crown of the tunnel.

3.2 Previous Tunneling Experience in Phoenix

The Papago Freeway Drainage Tunnel project Papago Project was recently
completed in Phoenix and the purpose of this section of the report is
to describe that project and to indicate \'ihere additional information
about that tunnel can be obtained. One of the primary goals of work
associated with this project was to compare and to contrast subsurface
conditions as encountered on the Papago Project with those anticipated
at Pri ce Road Tunnel. Because the Papago Project is so recent and
cons tructed for ADOT, there is a tendency to assume that tunnel i ng
work for Pri ce Road Tunnel will be si mil ar to the Paoago Project.
This mayor may not be true.

In order to facilitate the transfer of information from the Papago
Project, ADOT requested that subsurface i nves ti gati ons for Pri ce Road
Tunnel be performed by the same persons \'/ho worked on the Papago
Project. In particular, a fairly exte.nsive subsurface investigation
was como1eted along the West Tunnel of the Papago Project just prior
to construction of that tunnel. As requested by ADOT, those same
persons who performed the subsurface study along the Hest Tunnel
worked on the Price Road Tunnel subsurface investigations.

On the basis of work completed to date, the Papago Tunnels \'Iere
constructed in SGC and the Pri ce Road Tunnel will a1 so be constructed
in the SGC stratum. However, the two projects are located
approximately 10 miles apart and the SGC material at Price Road has a
higher clay content than it did at Papago. In addition, ground Hater

9
I Li

I

e·
I
I
I

el
I
I
I

el
I
I
I

el
I
I
·1

e.
I



I

••
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
.e
I

conditions have a significant effect on SGC behavior and the water
situation at Price Road must be carefully evaluated independently of
Papago.

With the above statements in mind, it is the intention of the writers
of this report to be objective in their description of subsurface
conditions at Price Road. The Papago Project will be treated as a
significant, but not conclusive case history with respect to Price
Road Tunnel. Where possible, it will be pointed out what is believed
to be simil ar to the Papago Project and what is bel i eved to be
different.

Prior to the Papago Project almost no tunneling activity took place in
Phoenix. In general, tunnel ing activity was limited to five util ity
tunnel crossings of 1arge streets and hi ghways and performed
exclusively by hand mining techniques. The largest of these crossings
was reportedly the 12th Street crossing of the 1-10 Freeway, which was
approxima tely 11 ft in diameter, about 300 ft in 1ength, and excava ted
very near the top of the SGC stratum.

The Papago Project consisted of three tunnels: the East, the North,
and the West. Both the East and West Tunnels had finished inside
diameters of 21.0 ft, and were 13,550 ft and 13,970 ft in length,
respectively. The North TunQe1 had a finished inside diameter of 14.0
ft and was 6544 ft long. All three tunnels were located from 35 to 45
ft below ground surface to the crown and were excavated within the SGC
stratum with digger shields. .

Construction activities on the Papago Project began with the East and
North Tunnels and difficulty with ground control was encountered
almost immediately. In general, lenses and layers of loose material
near the tunnel crown resulted in running ground conditions that
caused a loss of soil above and behind the 1eading edge of the
shiel d. On the East Tunnel some sinkho1 es developed to the ground
surface and on the North Tunnel voids developed below a fairly
continuous 1ayer of cal i che. Because both the East and North tunnel s
were located primarily within previously cleared ADOT rights-of-way,
the damage caused by lost ground was minimal and did not resul t in
severe disruption of tunneling operations! On the basis of machine
modifications, some chemical grouting, and a change order to fill
underground voids along the North Tunnel, both the East and North
Tunnels were completed without major problems.

The biggest difference between the East and North Tunnels and the West
Tunnel was that the West Tunnel extended directly below downtown
Phoenix. Sinkhole and/or void formation along the West Tunnel was not
acceptable. Based on evaluation of several methods of approach, it
was decided to utilize a continuous program of compaction grouting
along the West Tunnel to facilitate tunneling and to help control
adverse ground behavior. In general, a grout hole was drilled every
10 ft along the entire West Tunnel alignment and a low slump mixture

10· 1':1-



of soil or weak mortar-like material was pumped into the ground
continuously as the tunnel advanced. By rep1 acing ground lost during
tunneling. the compaction grouting program effectively isolated
overlying and adjacent facilities from adverse ground behavior.
Chemical grouting was used at a few locations for extra protection and
ground runs were allowed to occur near the north end of the West
Tunnel because repair work in that vicinity was less expensive than
either chemical grouting or delayed tunneling.

In addition to a fairly comprehensive subsurface exploration program
along the West Tunnel, a detailed risk assessment was performed in
that area. The risk assessment included data accumulated from major
utility and structure owners for the purpose of deciding which
facilities would be at risk during tunneling. S;mu1taneous1y, a
careful review of the results of instrumentation readings showed that
the zone of unstabl e soi 1 extended upward from the tunnel springl i ne
at an angle of about 20 degrees to vertical. Based on this \'Jork. it
was decided to purchase several homes located directly above the
tunnel and to take special care while crossing beneath a large
diameter sewer and two other major utilities. These mitigating
measures allowed the construction of the West Tunnel to proceed quite
smoothly.

. The above paragraphs represent the briefest possib1edescriotion of
tunneling activities on the Papago Project. Given below is a listing
of reports that were prepared as part of the Papago Project and which
wi 11 reported1 y be made av ail ab1e to prospecti ve bidders for Pri ce
Road Tunnel. It is also pointed out that various additional articles
about the Papago Project have been pub1isherl in magazines and journals.

o "Site Conditions Report for the North Tunnel. East Tunnel and \'lest
Tunnel from Sta. 9+00 to Sta. 58+14,11 Phoenix-Casa Grande Highway
Inner Loop Drain Tunnels. Arizona Department of Transportation,
March 1986.

o "Engineering Report for the West Tunnel from Sta. 9+00 to Sta.
58+14, II Phoenix-Casa Grande· Highway Inner Loop Drain Tunnels,
Arizona Department of Transportation, May 1986.

o IISite Conditions Report for the West Tunnel from Sta. 58+14 to
Sta. 146+20." Phoenix-Casa Grande Highway Inner Loop Drain
Tunnels. Arizona Department of Transportation, April 1985.

o "Engineering Report for the West Tunnel from Sta. 58+14 to Sta.
146+20," Phoenix-Casa Grande Highway Inner Loop Drain Tunnels.
Arizona Department of Transportation. May 1986.

o "Report on East Tunnel Instrumentation Sites 12. 13 and 14,"
Phoenix-Casa Grande Highway Inner Loop Drain Tunnels. Arizona
Department of Transportation, March 1986.
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o "Report on North Tunnel Instrumenta ti on through December 1985, II

Phoenix-Casa Grande Highway Inner Loop Drain Tunnels, Arizona
Department of Transportation, April 1986.

o "Report on East Tunnel Instrumenta ti on Si tes 1 through 11 through
December 1985," Phoenix-Casa Grande Highway Inner Loop Drain
Tunnels, Arizona Department of Transportation, June 1986, Vol. I.
and 11.

o "Report on West Tunnel Instrumentation Sites 1 throughout 14,"
Phoenix-Casa Grande Highway Inner loop Drain Tunnels, Arizona
Department of Transportation, October 1986, Vol. I and II.

Four additional reports are currently being prepared and are expected
to be issued in August, 1987. These reports are listed below:

o "Arizona Department of Transportation, Final Report of
Construction, for North Tunnel Contract 1-10-10-3(187)."

o "Arizona Deparment of Transportation, Final Report of
Constructi on, for East Tunnel Contract I-ID-10-3(188). II

o "Arizona Department of Transportation, Final Report of
Constructi on, for West Tunnel Contract I-ID-10-3( 189). II

o "Final Report on North, East, and West Tunnel Instrumentation. II

3.3 Ground Characteristics

One of the most important aspects of successful tunnel ing is an
accurate characterization of ground behavior at the face on the basis
of the results of subsurface explorations. Face behavior is a
function of ground characteristics; the size, shape, depth, and
orientation of the opening; and construction methods employed by the
contractor. All of these variables combined cause the ground to
exhibit a certain "stand-up-time" which will determine to a large
degree how fast the tunnel can be advanced, and consequently, how much
it will cost. On the basis of an evaluation of stand-up-time, a
contractor will select his equipment and method of construction and
prepare a cost estimate. If the ground behaves as he assumed or
better, then the work should proceed more or less as planned.

Al though the above approach sounds fairly straight-forward, it is not
easy to implement. Most obviously, the ground may not be as
described, it may behave differently than the Contractor anticipated,
or it can be subject to such variation either across the face or along
the tunnel that no single piece of equipment or method of construction
would be suitable for an entire project.

The purpose of this section of the report, will be to attempt to
describe the ground along the proposed Price Road Drain Tunnel so as
to assist each prospective Contractor in evaluating behavior of the

12
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ground during tunneling and to select appropriate methods for
excavat;ng, control and temporary support. Nothing stated herein is
intended to relieve the contractor of his responsibility to carefully
review available information on his own and to form his 0\,," opinions
relative to excavation, control, and support of the ground, based on
his own background, experience, and knowledge of tunneling in similar
envi ronments. The sel ecti on of constructi on methods that are
compatible with anticipated ground conditions along the proposed
tunnel is, in fact, the contractor's primary responsibility.

It is anticipated that the entire proposed tunnel will be excavated in
a single geologic deposit: the SGC stratum. Although this deposit is
heterogeneous, it is still only one deposit. No mixed face soil/rock
tunneling or tunneling into the overlying fine-grained alluvium is
anticipated. However, almost all other types of soil can be
anticipated including layers of cobbles and boulders, lenses of sand
or clay, occasional boulders and othet' deposits as shown on the
subsurface profiles and as described on the test boring logs contained
in the previously mentioned Site Conditions Report. No large deposits
of strongly cemented cal iche are anticipated in the tunnel, although
the ground itself can be densely interlocked, "cemented" with clay or
manganese oxide, and difficult to excavate.

Beginning at the north end, excavation will commence in Unit B3 and
proceed up\'iard through Uni t B2 and into Uni t Bl. Based on
informa ti on obtained from subsurface expl orati ons, approxima tely one
half of the tunnel will be entirely \'iithin Unit B3' and almost all
of the rest will be in Unit B3 and Unit B2 combined. The final
1300 ft or, so of tunnel (at the south end) will have as much as one
half of the face in Unit Bl' but generally less. As stated earlier
in this report and in the Site Conditions Report, the primary variable
for differentiating between the various Unit B soils was clay content
with the amount of clay decreasing from a trace in Unit B3 to hardly
any in Unit Bl'

In general, it ;s anticipated that the SGC soil at Price Road ...lill
have good stand-up ground. Uni ts B3 and B2 have suffi ci ent cl ay
content to provide a binding or cementing effect to the soil and Unit
Bl is exposed for on ly a small percentage of tunnel. Both Units
B3 and B2 demonstrated good stand-up characteristics in the large
diameter borings and although Unit Bl showed some caving, it was not
a severe problem except at specific locations. By good stand-up
ground, it is meant that the face of the tunnel will be generally
stable under the action oT'Currently envisioned methods of
excavation. It is ~nticipated that this condition will exist for as
much as 95 percent of the tunnel.

Even though the amount of potential running ground on Price Road Drain
Tunnel is anticipated to occur for no more than 5 percent of the
tunnel, such small amounts of running ground can have a significant
impact on job progress. On the Papago Project, unstable soil
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conditions began with pockets of loose soil near the crown running
away from and above the top edge of the shield. As the void
developed, it propagated above and behind the shield and enlarged as a
voi d toward the ground surface. Depending on the size of the zone of
loose soil and other factors, the run could be of sufficient quantity
to clog the machine's excavation chamber and to result in considerable
additional spoil material. The delay associated with hand-excavating
the excavation chamber and with running additional muck trains can be
si gni fi cant.

Initially on the Papago Project, this problem was addressed by
installing poling plates that could be extended rapidly to bring the
shield back into contact with the ground and to stop or at least
greatly diminish a run. Later, compaction grouting \'Ias used to fill
the void above the shield and to interrupt the propogation of runs up
through the ground. Similar techniques would be possible at Price
Road.

To summarize, it is anticipated that the majority of ground on the
Price Road project will be good stand-up ground with no more than five
percent of the tunnel exposed to running ground conditions. Running
ground conditions are not expected to extend in front of the face to
any great distance, but rather to be concentrated above and behind tile
shield. The tendency for running ground will increase somewhat from
Unit B3 to Unit 61, but pockets of loose soil can be expected to
occur almost anywhere on the project.

Two other ground behavi or variab1 es are the water tab1 e and
cementation above the tunnel. The SGC material was shown to be
entirely unstable when excavated below the \'1ater table during the
1arge diameter boring program. It is strongly reconrnended that the
water table be drawn down to below the proposed tunnel invert prior to
tunnel excavation. Additional discussion of this topic is given in
Section 4.4 Construction Dewatering.

Subsurface explorations suggest that a nearly continuous layer of
poorly to heavily cemented caliche exists above the tunnel, especially
in the southern part of the tunnel. This material has a beneficial
effect on soil lost at the tunnel in that it bridges sinkholes and
prevents or at least delays sinkholes from extending all the way to
the ground surface and damaging surface facilities. Additional
discussion about this topic is given herein in Section 4.3, Ground
Control.

3.4 Temporary Support

Because of the nature of SGC soil, it will be necessary to
continuously support all soil surfaces as excavation progresses. The
specific design of support elements should be left to the contractor
with criteria established by the designer. More oFten t,an not, the
controlling design factor for concrete segments is the handling stress

14



imoosed on the lining by the tunneling machine. In addition, the
specifications must require good contact between the temporary lining
and the ground. Experience on the Papago Project suggests that the
best way to do this may be to p1 ace pea gravel behind the 1ining
rather than to try to expand the lining.

Either precast concrete panels or ribs and solid wood lagging appear
to be acceptable for temporary lining. If lagging is used it is
suggested that fabric be placed above and behind the lining to
minimize the intrusi on of sand into the tunnel.

3.5 Other Facilities

Facilities for this project in addition to the tunnel include inlet
and outl et structures and five proposed drop structures for storm
drains. Very little is known about the detailed layout of these
facilities at this time (August 1987). It is noted that both large
diameter borings and hammer drill holes were conducted near all shaft
and drop structures for use in evaluating ground conditions at those
1oca ti ons.

In general, some sloughing and caving ground can be anticipated at
shafts and drop structures with this behavior being most prevalent in
Unit 61 soil s and decreasing in intensity in the Unit A, 62 and
63 materials. At other locations, it may be necessary to penetrate
almost concrete-1 ike deposi ts of caliche. In general, shaft
excavations are fairly straightforward in the Phoenix area and no
unusual problems for these shafts are suggested by the results of test
borings for this project.

As currently situated, the proposed bottom portion of the outlet
structure may extend below the ground water table in which case
excavation would become very difficult. It is assumed that complete
dewatering of the SGC would be necessary prior to construction of this
structure both to faci1 Hate the work and to maintain a dry working
condition. It is our understanding; however, that the northern outlet
structure may be moved to the south, shortening the tunnel, and
getting the bottom of the shaft up out of the water.

3.6
0

Additional Investigations

It is recol1lnended that two or three additional large diameter borings
be excavated during the bidding period at selected locations so t.~at

representatives of prospective contractors can personally observe the
character and behavior of SGC material during drilling. This work
should also be logged, sampled, and tested similarly to all of the
other holes and the results distributed to all concerned parties in an
addendum to the contract.

It is our understanding that p1 ans are being made to move the north
end of the tunnel up out of the water table prior to construction. If
that is not done, then it is strongly reconmended that observation
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well s be installed and that a large-scale pumping test be conducted
near the north end of the tunnel prior to bidding.

3.7 Report Limitations

Nobody can determine wi th certainty what ground conditions exist
between test borings. For design purposes, the limits of various
strata between the borings are represented as straight 1ine
interpolations of findings at the borings. In addition, the contacts
between vari ous strata are generally gradati onal rather than abrupt.
Persons using the results of subsurface explorations for reasons other
than design. are cautioned to keep the above limitations in mind.

In addition, it must be noted that groundwater level readings are
applicabl e only to the time and pl ace of reading and are subject to
flucuation on the basis of precipitation, runoff, withdrawal, and
other conditions. This is especially true in the vicinity of the Salt
River where flow conditions in the river have a significant impact on
heavy water levels.

Preparati on of this report was performed on the basis of 1imi ted
information about proposed structures. It is recommended that CRSS be
given an opportunity to review final plans and specifications for all
project elements prior to bidding to check that they are compatible
with our interpretation of subsurface conditions.

16



4.0 CONSTRUCTION CONSIDERATIONS

4.1 General

The purpose of this section of the report is to discuss various
construction issues as they relate to observed subsurface conditions.
It is written for the engineer responsible for preparing final plans
and specifications for the project. As stated in Chapter 3.0, each
prospective Contractor for the work must carefully review available
information about the project and form his own opinions about ground
behavior based on his own background, experience, and knowledge of
tunneling in similar environments taking into account his own proposed
construction methods, schedules and equipment.

4.2 Excavation and Face Control

As stated in Chapter 3.0, approximately 95 percent of the tunnel is
expected to be excava ted in good stand-up ground where the face of
excavation will be generally stable under the action of the
anticipated excavation techniques. No large-scale instability of the
face and no significant movement of material into the face from in
front of the excavation are anticipated. In general, it is
anticipated that either a digger shield or a closed face rotary shield
would be used for excavation. Either shield would have to be designed
to negotiate curves in the tunnel.

Although 95 percent of the ground- is anticipated to be stable, it is
noted that the ground is highly variable in terms of composition,
density, and degree of "cementation". The difficulty of ground
excavation can be expected to vary from running to almost rock-like.
In addition, large numbers of cobbles and boulders both individually
and nested can be anticipated. Some II cemen ted II chunks of sand are
possible and, depending on water content, the silt and clay
constituents could be either dusty or sticky. Moist clay may cause
some difficulty with maintenance of the spoil removal system.

Some difficulty with excavation is anticipated when the tunnel
encounters loose, unstable soil near the crown. When this happens,
the soi 1 has a tendency to run away from and above the top edge of the
shield. In order to help control this behavior, it is possible to
install pol ing plates and breasting surfaces near the top of the
shield. In addition, a breasting table could be used to r.tinimize the
amount of soil loss and to help prevent clogging of the excavation
chamber.

It is believed that excavation of SGC material below the water table
would be difficult and would require substantially different methods
of excavati on, face control and support. Dewatering of SGC to be10\'1
the proposed invert is recommended.

17
22.

I

e·
I
I
I

el
I
I
I

el
I
I
I

el
I
I
I

e.
I



I

••
I
I
I
Ie
I
I
I
Ie
I
I
l-
Ie
I
I
I-
•e
I

4.3 Ground Control

Ground loss is defined as the difference between the volume of
material actually removed from the excavation and the volume enclosed
by the excavated dimensi ons of the tunnel. The three major sources of
ground loss during tunneling are:

o Face loss
o Sh i e1d 1oss
o Tail loss

Face losses occur when ground ahead of the tunnel face displaces into
the tunnel. Face losses can result from deformation of soil into the
tunnel or from runs or flows of soil into the face.

Shi el d losses occur between the 1eading edge and the tai 1 of th~

shield. Shield losses are the result of overexcavation by projections
outside the shield, such as poling plates or overcutters, or from
plowing of the shield which occurs when the shield passes through the
ground inclined at an angle to the tunnel axis.

Tail losses occur when the lining emerges from the tail of the
shiel d. Tail losses resul t from collapse of overlying soil onto the
lining or from the incomplete filling of the annular space between the
excavated soil surface and the temporary lining.

A certain amount of ground loss is inevitable during soft ground
tunneling. Ground loss can result in movements throughout the
overlying soil mass and at the ground surface. The magnitude of these
movements depends on the amount of loss and on characteristics of the
soil mass. Depending on what is located above or adjacent to the
tunnel, these movements can be of no concern or can resul t in grea t
hardship.

Shown in Figure 4.1, Width of Zone of Influence at Ground Surface, is
a schematic representation of the zone of influence as anticipated for
the Price Road Drain Tunnel. Al though the exact dimensions of this
zone cannot be known with certainty until tunneling is underway, it is
fair to assume that almost all significant soil movement will take
pl ace wi thin a zone bounded by aline starting at the springl ine and
extending upwards at an _angl e of 20 degrees to the vertical. Any
foundation or utility located outside this zone of movement should be
safe against deformation unless the structure or utility itself is
already at or near a state of distress.

When careful excavation _ techniques are used by the contractor, it
should be possible to limit soil movements to within 6.0 in. at 5 ft
above the crown and to wi thin 1.0 in. at the ground surface. As
ground loss at the machine increases, soil movement will also increase
until sinkholes form at the ground surface. Specifications should
require the contractor to do what is necessary to minimize ground loss
at the face of excavation .
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There are three aspects of the soil at Price Road that are beneficial
with respect to ground control. These are: clay content, bulking,
and caliche layers. Clay content provides a binding effect to the
soil and helps to prevent running conditions. Based on the results of
subsurface i nves ti ga ti ons it appears tha t the maj ori ty of proposed
Price Road Tunnel will have a clay content higher than the Papago
Tunnels. .

Bulking of the soil takes place as material is lost from below and
soil falling into the resulting void increases in volume. Sometimes,
the bulked soil will completely fill a void and stop the progression
of a sinkhole. Although this phenomenon is real and of significant
value for small losses, it does not take place forever. Once the soil
has bulked, all subsequent soil losses at the tunnel are transmitted
di rectly to the surface and resul t in surface settl ement.

Cal iche layers are capable of bridging over some sinkholes and
stopping or greatly slowing the progression of sinkholes to the ground
surface. Although this behavior is beneficial, it is difficult to
predict, and can result in the formati on of voi ds underground. It is
best not to depend on cal iche layers for the protection of surface
facilities. In addition, it is necessary to fill voids below with the
caliche to prevent long-term problems associated with collapse and
settlement of the caliche layer.

As at the Papago Project, it appears that there are two possible
methods to assist with ground stabilization at Price Road Tunnel. The
first would be compaction grouting or the intentional filling of voids
a t or near the face of excava ti on. In essence, a low sl ump soil or
weak mortar is pumped into the ground for the purpose of replacing
soil lost during excavation. This method is effective at insulating
overlying and adjacent facil ities from the potential surface
settlement due to tunnel ing, as long as the losses are not too great
and the soil has enough stability so that there is time to do the
grouting.

For very important facil ities or highly unstable ground, it may be
necessary to stabil ize the ground by grouting prior to tunnel ing. At
Price Road, some form of chemical grouting would be needed for this
purpose and sel ecti on of the type of grout and the techni que of
grouting must be the object of a specific evaluation. After design of
the grouting system, it is recommended that a field test section be
impl emented.

Two areas where chemical grouting might be considered would be the
Tempe Canal and the Supers i ti on Freeway. The canal appears to be
underlain by strong caliche and is probably safe, but less of the
canal woul d have severe consequences for both the canal and the
tunnel. At the Superstition Freeway, the proposed tunnel is located
within 35 ft of the existing pavement, and could cause settlement of
the highway. Other potential problem areas may al so need to be
investigated.
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4.4 Construction Dewatering

Not much is known about t:~e characteris ti cs of the ground that needs
to be dewatered at the north end of the tunnel. It is our
understanding that the tunnel in that area is being redesigned so that
it will not be below the groundwater level. If this does not happen,
then it is recommended that a large scale pumping test be performed to
provide input for design of dewatering components. In addition, it is
recommended that the Contractor be required to retain the services of
an outside, independent consultant to assist him with design of his
dewatering system. Tunnel dewatering should take place only after the
water table has been drawn down to below tunnel invert.

4.5 Construction Scheduling

Tunnel ing is expensive and any specificati on requirement that
interferes wi th a tunnel ing contractor 's ab fl ity to advance the face
is cost1y~ Hence, it is strongly reconmended that potential
schedul ing confl i cts be deci ded in favor of the un interrupted advance
of the tunnel. The optimum schedu1 ing consi derati ons that wou1 d
minimize potential interference between tunnel ing and surface
structures and activities are discussed below.

o Bridges - Proposed new bridge structures whose foundations fall
wi thin the potential zone of influence of the tunnel shou1 d be
constructed after the tunnel has been excavated below each
structure. If that is not possible, foundations should be
located outside the zone of influence from tunnel ing or
instrumentation should be installed to monitor ground movements
during tunnel excavation and remedial action, such as
compacti on grounting, shoul d be readied during min ing below
each structure.

o Outer Loop Highway - The excavation for the depressed highway
shou1 d be made after excavation of the tunnel past the hi ghway
location is complete. If the highway excavation is completed
pri or to tunnel excavati on, the reducti on in overburden stress
may result in some increase in the tendency for instab i1 i ty of
the tunnel face during excavation.

o Utility Relocations Any utility relocations requiring
temporary support required for surface construction activ i ti es
shou1 d require support to be 1eft in pl ace until tunnel
excavation past the util ity. This will reduce the 1 ike1 ihood
for possib1 e near surface sett1 ements resu1 ting from tunnel
excavation causing distress to utilities. AdditionallY,all
uti1 ity relocations which will place util ities outside the zone
of inf1 uence from tunnel ing shou1 d be comp1e ted pri or to tunnel
excavation. Utility relocations which will remain in the
tunnel zone of influence should be relocated after tunnel
excavation below the utility .
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o Tempe Canal - The Tempe Canal is dry for about one month during
the October-November ti me frame each year. Tunnel excavati on
below the canal during the dry period would reduce the risk of
settl ement and resulting distress and flood from the canal to
the tunnel.

o Supersti ti on Freeway Proposed hi ghway interchange
construction at the Outer Loop Highway and Superstition Freeway
includes a possible sub-level interchange ramp below the
existing Superstition Freeway grade. This could result in
open-cut or tunneled construction to within five feet of the
crown of the drain tunnel. Excavation and placement of the
final concrete lining of the drain tunnel should preceed
construction of sub-level interchange ramps.

o Groundwater - At the northern end of the proposed tunnel,
temporary ground\'Jater levels associated \'Jith flows in the Salt
River are above the "tunnel invert. These flows typically occur
between December and March each year. Therefore, excavation of
the northern-most porti on of the proposed tunnel and proposed
north shaft ...,oul d be best accompl ished during April through
November in order to minimize dewatering requirements.

4.6 Construction Monitoring

It is r"ecommended that a IIdue diligence ll type of subsurface
instrumentation program be implemented for Price Road Tunnel. Such a
program would include at least one test section as shown in Figure 4.2
near the beginning of the tunnel for the purpose of checking
assumptions about ground behavior. The test section would include an
array of subsurface settlement points and one line of surface
settlement points. Elsewhere, about ten additional deep settlement
points to within 5.0 ft of the proposed crown should be used.

In addition to subsurface instrumentation, it is recommended that a
IIdefensive II instrumentati on program be used for the specifi c purpose
of showi n9 that no settl ement took pl ace at the 1ocati on of major
structures. This work should be done in combination \'Jith videotape
documentation of existing conditions along the entire tunnel.
Finally, interviews should be conducted with all affected utility
owners so that pre-existing knowledge about the age, type, and
maintenance history of all utilities is known prior to tunneling"and
er:lergency procedures can be established for each utility.
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TABLE 2.1

I PRICE ROAD DRAIN TUNNEL
SUHMARY OF TEST BORIN6S

I tttttttttttttttttttttttttttttttttttttit

Boring Station Collar Depth of aOE Tunnel Croirlo

I
NUlLber NUi!ber Offsett Elevation Boring Elevation Elevation"

(ft) 1ft) (ft) (ftl (ftl
tftftf't' ftttffitt iflttftfl fffflffff fflftttil Ittttl"t ttttitltltt't

Ie LOB-Ol 151+05 270 E 1186.0 87.0 1099.0 1125.2
LDB-02 96+46 250 E 1196.3 93.0 1103.3 1131.1

I
LOB-03 43+70 IB5 E 1191.7 94.0 1097.7 1137.2
LDB-04 166+75 155 E 1181.7 87.0 1094.7 1123.3

LIiB-05 139+00 38 Ii 1188.2 94.0 1094.2 1l26.4
LDB-Ob 125+70 55 E 1190.0 94.0 1096.0 i128.v

I LDB-07 110+20 4'" ~ 1l95.7 92.0 1103. i 1129.B'" ~
LDB-OB 79+20 32 W 1194.6 95.0 1099.6 1132.9
LDB-09 64+bO 75 E 1192.7 87.0 1105.7 1134.4

I
LDB-I0 27+50 20a iI 1191.0 Bl.0 1110.0 1139.9
LOB-11 191+05 16 W 1181. b 56.0 1125.6 1120.9
LDB-12 182+25 38 E 11Bl.9 73.0 lIliB.9 1121.a
LOB-13 15+72 285 \II 1192.0 16.0 1116.0 1142.2I. 8-101 173+10 340 E 1180.5 95.0 1085.5 1122.5
8-102 151+15 270 E 1185.8 100.0 10B5.8 1125.1

I
B-I03 136+78 207 E 1187.6 100.0 10B7.6 1126.9
B-I04 111 +90 218 E 1195.2 99.0 1096.2 1129.7
8-105 96+54 245 E 1196.1 3B.0 1158.1 1130.9
B-I05A 96+54 250 E 1196.1 100.0 1096.1 1130.9

I B-I06 81+Z8 BS E 1193.1 100.0 1093.1 1132.7
8-107 70+18 25 E 1193.0 100.0 1093.0 1133.9
8-108 43+88 185 E 1191.0 100.0 1091.0 1137.1
8-201 167+00 155 E 11Bl.7 86.0 1095.7 1123. v

I 8-202 162+05 82 II 1181.8 89.0 1092.3 1123.7
B-203 156+92 10 II 1182.2 89.0 1093.2 1124.3
8-204 152+40 40 II 1185.0 39.0 1096.0 1125.0

Ie
B-205 146+70 5 W 1186.3 90.0 1096.3 1125.S
B~206 143+00 5 E 1187.3 90.0 1097.3 1126.2
B-207 138+72 55 W 1186.3 9;).0 1096.3 1126.8
B-2c·a NOT DRILLED

I 8-209 129+95 38 W HBB.4 90.0 1098.4 1127.4
8-210 125+95 55 E 1190.0 90.0 1100.0 1127.9

I
I

I·
I ...~"



TABLE 2.1

PRICE ROAD uRAIN TUNNEL
SUMMARY OF TEST BORIN6S

tt.ftf.ffftffff.fffftff••fft.fff.f ••tft

Boring Station Collar Depth of BuE Tunnel Croiln
NUlber Nuaber Offsett Elevation Boring EI evati on Elevationu

(ft) 1ft} (HI IHI (ft)

ftffffftf fff.f.fff ttftt•• tf ftf.ttttt ttftft.ff ttfttt.tt ttttftttt.ttt

B-211 120+98 62 E 11~0.7 90.0 1100.7 1128.5
B-212 116+e,v 45 ~ 1192.9 90.0 1102.9 1129.0
B-213 109+90 38 E 1196.0 89.0> 1107.0 1129.9
8-214 104+40 12 E 1196.8 89.0 1107.8 1130.7
a-215 98+95 20 W 1198.0 89.0 1109.0 1130. B
a-216 92+95 40 W . 1195.3 89.0 il06.3 1131.2
8-217 86+92 32 IrI 1194.4 8B.0 1106.4 1l32.3
8-218 79+45 30 IrI 1193.9 89.0 1104. q 1132.8
8-219 74+20 55 E 1192.8 89.0 1103.8 1133.2
B-220 65+08 70 E 1192.4 89.0 1103.4 1134.3
8-221 61+20 30 II 1191. 7 89.0 1102.7 1l34.8
9-222 56+52 50 E 1191.4 89.0 1102.4 1135.7
9-223 50+80 35 E 1189.2 89.0 1100.2 1136.1
8-224 46t60 65 W 1191.4 89.0 1102.4 1130.7
8-225 41+92 58 W 1190.8 84.0 1106.8 1137.7
8-226 3i+30 80 ii 1192.2 89.0 1103.2 1l35.3
B-227 149+52 15B E 1186.4 79.0 1107.4 1126.1
8-228 96+42 105 E 1196.8 89.0 1107.8 1130.8
8-229 83+59 116 iI 1195.7 79.0 11111.7 1132.4
B-230 52+98 150 E 1190.1 79.0 1111.1 1130.1
B-231 28+80 135 E 1192.1 79.0 1113.1 1139.7
8-232 190+76 20 iI llBl.7 83.0 1098.7 .1I21.v
8-233 1811+90 50 E 1181.3 89.0 1092.3 1121.3
8-234 182+55 42 E 1181.7 83.0 1098.7 1121. 7
8-235 179+35 10 W 1181.3 89.0 1092.3 112LB
8-236 32+.38 14B II li80.9 79.0 1107.9 1i39.0
8-23i 27+i2 205 II 1190.9 79.0 1111.9 11~9. 8
8-238 23+22 145 W 1191.8 79.0 1112.8 1140.9
8-239 15+98 2115 It 1191.4 79.0 1112.4 1142.0

fFROM PROPOSED TUNNEL CENTERLINE
tlBASED ON 30 PERCENT DESI6N.DRAWINGS 5UBHITTED BY HNTB.
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"
CRS Sirrine, Inc.
Suite 1700
216 Sixteenth Street Mall
Denver. Colorado 80202
303820·5210

The purpose of this letter is to transmit to you six bound copies and one
unbound original copy of the Site Conditions Report for the Price Road
Drain Tunnel. The purpose of the Site Conditions Report is to present
the results of the subsurface exploration program performed by CRSS along
the proposed tunnel alignment. This report presents the data obtained
from the program and our interpretation of subsurface conditions along
the proposed alignment.

Since the Si te Conditi OIlS Report contains factual informati on obtained
from along the tunnel alignment, it should be. included as part of the
contract documents. The resul ts of our engineering analysis of the
subsurface information is presented in a separate report entitled
-Engineering Report for the Price Road Drain Tunnel, Tempe, ArizonaN.

The work performed during the subsurface exploration program and the
preparation of this report was performed by CRSS with assistance from our
subcontractor, Brierley and Lyman, Inc., Denver, Colorado.

It has been our pleasure to assist DCCO wi th this challenging project.
Please call us if you have any cOlIIDents, questions, or if you need any
addi ti onal informati on.

August 6, 1987

Dear Mike:

Mr. J. Mike Patterson
DeLeuw, Cather & Coq>any
One Gateway Center
426 North 44th Street, SUite 252
Phoenix, AI 85008

RE: Si te Conditions Report
Price Road Drain Tunnel

0228W

Wi th best regards,
~_ A~;:_... ___

Michael J. obison, P.E.
Project Engl~

i;~rY. pPf/JOVI.""'"

Manager, Underground Engineering Department
Infrastructure Division
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SITE CONDITIONS REPORT

FOR

THE PRICE ROAD DRAIN TUNNEL

TEMPE, ARIZONA

BY

CRS SIRRINE, INC

UNDERGROUND ENGINEERING DEPARTMENT

216 SIXTEENTH STREET MALL

SUITE 1700
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1.0 INTRODUCTION

1.1 Purpose

On the basis of an authorization by Mr. Burton A. Lewis, P.E. of DeLeuw,
Cather &Company (OCCO), CRS Sirrine, Inc. (CRSS) performed a Subsurface
Exploration Program for the proposed Price Road Drain Tunnel located in
Tempe, Arizona. The Price Road Drain Tunnel is part of the drainage
system being constructed in conjunction with the Outer Loop Highway
Project, which is part of a larger freeway and expressway project
currently under construction in metropolitan Phoenix (Figure 1.1, Project
Locus). The purpose of the subsurface expl orati on program was to defi ne
subsurface conditions along the proposed al ignment of the tunnel. This
report presents the data obtained from the program and our interpretation
of the subsurface conditions along the proposed al ignment. The resul ts
of our engineering analyses of the subsurface information, and of
considerations for tunnel construction, construction scheduling, and
geotechnical recommendations are contained in a separate report entitled,
"Engineering Report for the Price Road Drain Tunnel, Tempe Arizona."

1.2 Objectives

The objectives of work performed by CRSS on this project are listed as
follows:

1 • To describe subsurface soil. and water condi ti ons at the si te as
revealed by subsurface investigations and laboratory tests.

2. To comment on tunnel construction issues based on observed
subsurface conditions.

3. To comment on construction schedul ing specifically with respect to
al ternatives for timing construction of the tunnel in relation to
construction of adjacent highway and bridge structures.

1.3 Summary of Work Performed

In order to meet the proposed objecti yes a total of 59 exploratory
borings were conducted along the proposed tunnel alignment. Two types of
borings were used to provi de the necessary data for eval uation of the
alluvium in the Phoenix Valley -- large diameter inspection borings
(LOB's) and small diameter hammer drill borings. The LOB's consisted of
36-in. diameter borings drilled with a caisson drill rig (auger), which
were then lined with a steel inspection casing for down-hole inspection
and sampling. The smaller diameter borings (6-5/8 in. diameter) were
drill ed with a reverse ci rcul ati on hammer dri 11 ri g. Laboratory tes ti ng
consisting of moisture contents, grain size distributions, and where
applicable, Atterberg limits was conducted on samples obtained during
down-hole inspections of the LOB's.

try



1.4 Report Organization

This Site Conditions Report is divided into four major sections, as
foll ows:

Section 1 - Introduction - Summarizes the purpose, objectives and summary
of work performed for this project.

Section 2 - Project Information - Describes the general characteristics
of the tunnel and overlying surface features.

Secti on 3 - Subsurface Exp1 orati on Program - Describes what was done in
the field, the equipment used, the observation made, and how the data was
analyzed.

Secti on 4 - SUlTlJlary of Si te Conditi ons - Describes subsurface soil and
water conditions as revealed by the subsurface exploration program.

2

I ' ,, .

I

.
'1
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

-I
I



I

I.
I
I
I
Ie
I
I
I
I.
I
I
I
Ie
I
I
'I
Ie
I

2.0 PROJECT INFORMATION

The Price Road Drain Tunnel Project consists of an approximately
1a,OOO-foot-10ng by 1a-ft finished diameter drainage tunnel extending
from a point immediately south of the future Outer Loop/Superstition
Freeway interchange to the Salt River. The proposed tunnel, based on 30%
design drawings prepared by Howard Needles Tammen and Bergendoff (HNTB),
wi 11 be ori ented south to north and wi 11 be constructed beneath the
proposed Outer Loop Highway northbound carriageway, adjacent to the
existing Price Road. Current plans are for construction of the tunnel to
be completed prior to construction of the highway. The tunnel layout
relative to Tempe city streets and the Salt River is shown in Figure 2.1,
Project Location Diagram.

The majority of the tunnel alignment falls within the cleared ADOT
right-of-way for the Outer Loop Freeway and crosses six streets, Southern
Avenue, Broadway Road, Apache Boulevard, Victory Drive, University Drive,
and First Street. The alignment is also crossed by the Southern Pacific
Railroad. A bridge is planned at each of these locations. At the
southern end of the a1 ignment, the tunnel passes beneath the Tempe Canal
and the Superstition Freeway. At the northern end of the alignment, the
tunnel passes nearby a City of Tempe Animal Control She1 ter, and beneath
Federal Aviation Administration property and a large asphalt plant quarry
operation. On-going construction activities at this date along the
alignment include construction of two bridges that crosS the Outer Loop
Highway at Apache Boulevard and Victory Drive.

At the onset of the boring program, the proposed tunnel alignment
followed the Outer Loop Freeway's northbound frontage road at a depth of
90 ft below ground surface and the fi rst borings were located
accordingly. Later during the program and as shown in the 30 percent
design drawings, the alignment was shifted westward to its present
location beneath the northbound freeway lanes south of University Drive
and beneath the southbound freeway lanes north of University Drive. The
tunnel invert was a1 so rai sed to approximately 70 ft below ground surface
at the South Shaft (E1. 1120) and to approximately 80 ft below ground
surface at the North Shaft (E1. 1100). The slope of the tunnel from
south to north is constant.

In addition to the tunnel, the project will consist of an inlet shaft and
outlet structure and five drop structures located along the tunnel
alignment.

3



3.0 SUBSURFACE EXPLORATION PROGRAM

3.1 General

Subsurface exp1 orati ons conducted for this study inc1 uded 59 exploratory
borings including 13 large diameter inspection borings and 46 reverse
circulation hammer drill borings. The subsurface explorations were begun
on January 29, 1987 and completed on April 4, 1987. Photographs
illustrating the LOB's and several materials encountered are included as
Photographs 1 through 8. Large diameter inspection borings were drilled
at approximate 1500 ft spacings and reverse circulation hammer drill
borings were drilled at approximate 500 ft spacings along the tunnel
alignment. In addition, hammer drill borings B-227, B-228, B-229, B-230,
and B-231 were drilled at the proposed locations of five drop shafts.

Ouring" the subsurface exploration program, the proposed tunnel alignment
was changed both horizontally and vertically. Horizontally, the tunnel
was shifted westward from the proposed northbound frontage road to the
alignment shown on the 30 percent design drawings submitted by HNTB.
Vertically, the proposed depth to the tunnel invert was raised from
approximately 90 to 100 ft to approximately 70 to 80 ft below ground
surface as shown on the 30 percent design drawings submitted by HNTB.

The alignment shown in the 30 percent design drawings is used exclusively
as the basis of this report. An objective of the subsurface
investigation program was to locate each boring approximately 50 ft east
or west from the proposed tunnel centerline to avoid disturbance to the
ground within the proposed tunnel horizon from drilling activities.
Because of the horizontal change in the proposed tunnel al ignment, four
hammer drill borings, B-203, B-205, B-206 and B-235 penetrated the
proposed tunnel horizon. Several other hammer drill holes were drilled
at offsets less than 50 ft from the proposed tunnel centerline, and other
hammer drill holes were drilled at offsets greater than 50 ft from the
proposed tunnel centerline. The greatest offset to a hammer drill boring
from the proposed tunnel centerl ine is 340 ft. The offsets of each
hammer drill boring are summarized in Table 3.1, Price Road Orain Tunnel,
Summary of Test Borings. Because of the horizontal change in the
proposed tunnel alignment, several LOB's were drilled at offsets other
than 50 ft from tunnel centerline. The closest LOB, LOB-l1, was drilled
at an offset of 16 ft west of tunnel center1 ine, or six .feet west of
tunnel springline. Several other LOB's were drilled at offsets less than
50 ft from tunnel centerline and other LOB's were drilled at offsets

"greater than 50 ft from tunnel center1 i nee The greates t offset to a LOB
from tunnel centerline is 285 ft. The offsets of each LOB are summarized
in Table 3.1.

Three LOB's, LOB-03, LOB-05, and LOB-09 were drill ed before the proposed
tunnel al ignment was raised from an average invert depth of 90 to 100 ft
to an average invert depth of 70 to 80 ft. As illustrated on the data
profile for each of these borings, Figures 3.6, 3.9 and 3.12, the crown
of the proposed tunnel is located closer to the uppermost inspection
window then for the rest of the LOB's.
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Each LOB was drilled and logged from the ground surface, a 3-ft diameter
steel inspection casing was inserted to full depth, and each hole was
inspected from within the cas ing. Down-ho1 e inspecti ons were conducted
from the bottom of each hole to a point approximately 1S to 20 ft above
the proposed tunnel crown.

Each hammer drill boring was drill ed and continuously logged as the
boring was advanced. Logging included recording the hammer blows
required to advance the borings each foot, visual classification of
recovered drill cuttings. and observation of soil moisture conditions.

Survey control was established for each boring location and the as-built
location of each boring was surveyed and reported using tunnel stations
and offsets east or west from the proposed tunnel center1 ine. Borehole
collar elevations were determined based on feet above mean sea level.
All boring locations. collar elevations, depths, bottom of hole
elevations, and approximate proposed tunnel crown elevations are given in
Tab1 e 3.1.

Laboratory testing was conducted on samples obtained during down-hole
inspection of each LDB. Bulk samples were taken to the laboratory for
sieve analyses. determinati on of Atterberg 1imits. and water content
determination .

.Groundwater observations during these subsurface investigations were
limited to observations of groundwater conditions during the drilling and
logging of each borehole. Except for five LDB's.· each· borehole was
backfilled with excavated material following completion of logging. Five
LDB's, LDB-03. LDB-OS, LOB-09. LOB-10. and LDB-13 were left open with
inspection casings installed to full depth to allow prospective tunnel
contractors to inspect ground conditions at these locations. Groundwater
observa ti ons inc1 uded descri pti on of sample moisture during advance of
hammer drill borings. and description of sample moisture and borehole
behavior during LDB drill ing. These observations allowed for a
determination of groundwater 1eve1 s wi thin each boring at the time of
drilling only.

No groundwater observation well s were installed or pump tests conducted
as part of this .subsurface investigation program. Three observation
well s were install ed to monitor water qual ity and groundwater 1eve1 s
along the proposed tunnel a1 i gnment under a separate contract issued to
Dames & Moore by HNTB. The data from this work is presented in Appendix
C, Dames &Moore Water Level Data.
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3.2 Large Diameter Drilling Program

Eleven, 36-inch-diameter borings were drilled and inspected between
January 29, 1987 and April 1, 1987. In addition, two borings were
attempted that could not be completed due to caving soil conditions. The
locations of all thirteen borings, labeled LDB-Ol through LDB-13, are
shown in Figures 3.1 through 3.3, Boring Location Diagrams. The logs of
the large diameter borings (LOB's) are presented in Appendix A, Test
Boring Reports. The location, depth and elevation of each LOB is
presented in Table 3.1.

Drilling difficulties arose where loose, unstable ground was encountered
and borehole walls caved repeatedly, and where the sand-gravel-cobble
stratum (SGC) contained many large cobbles or boulders which were
difficult to pick up on the auger flights. Two of the borings, LDB-ll
and LDB-12 had to be abandoned due to severe caving and slough ing of the
borehole walls and no downhole inspections were conducted. The 11
borings drilled to completion were advanced to an average depth of
approximatel y 85 ft below ground surface. This was generally
accomplished within eight to ten working hours.

All borings were drilled using a Watson 5000 auger drill rig mounted on
an American 65 ton crane, which is connnonly used for caisson drilling.
The Watson 5000 advances the borehole by turning a 4.5-ft-long,
continuous flight auger attached to a rotating Kelly bar. Auger drilling
consisted of rotary advancement of the auger drill bit to its full 4.5 ft
1ength into the soil. The auger was then stopped, 'raised out of the
hole, and the spoils spun off of the auger into a "muck" pile. This
procedure constituted one auger penetration, and was designated as one
"AP" on the Test Boring Report. The auger was then 1owered back into the
borehole and the procedure was repeated until the desired depth of open
hole was obtained.

A geologist was assigned to the drill rig to sample soils during drilling
and to prepare a log of soil classification and remarks concerning water
content, caving problems, cementation, and drilling difficulty. The
soils were logged in general accordance with ASTM Specification 0-2488,
Descripti on and Identifi cati on of Soi 1s (Visual-Manual Procedure), and
ASTM SpecifiCation 0-2487, Classification of Soils for Engineering
Purposes (Unified Soil Classification System, USCS). Specific procedures
and terminology used for describing soil samples are presented on the
first page of Appendix A. The first' four pages of each Test Boring
Report present the logs developed during the auger drilling.

Upon completion of auger drilling, the drill rig was mobilized to the
next location and a 35-in-diameter steel inspection casing was placed in
the drilled hole util izing a second American 75 ton capacity crane. A
total of five inspection casings were fabricated for the project, which
contained a series of twelve, 10-in.-wide x 24-in.-high windows for
inspection and sampl ing of soil strata from the bottom to a point 38 ft
above the bottom of the hole. Three smaller 10-in.-wide x 12-in.-high
windows allowed additional soils inspection to approximately nine ft
above the uppermost sampling window or 47 ft above the bottom of the
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hole. All 15 windows were covered with removable steel doors which were
secured by a steel latch. The doors were opened from inside the casing
in order to perform the downhole inspection of each boring.

After installation of the inspection casing, a field geologist was
lowered to the bottom of the casing in an inspection cage to perform the
initial downhole logging and sampling of each boring. The inspection
cage consisted of two 30-in.-diameter, 1/4-in.-thick steel plates
connected by three 6.5-ft-long sections of 2-1/2-in.-diameter steel
pipe. Expanded metal was used for both the floor and the roof of the
cage to provide better lighting and to facilitate lowering the cage to
the bottom of the cas i ng wi th a mi nimum of hang-ups on the window
hardware. Pages five and six of each Test Boring Report present the log
developed,during the downhole inspection.

At the lowest twelve inspection windows (numbered 1 through 12 on the
log), the logging procedure consisted of first measuring the distance
from the outside of the casing wall to the borehole wall, noted as
"Caliper" on the Downhole Inspection Report. A 50 to 60 pound bulk
sample of the soil component with less than 2.5-in. nominal diameter was
then taken at each \'lindow. The soils were logged in a manner similar to
that described for the auger drill ing log. Remarks concerni ng the water
content of the soil and the ease of sampling were also made in
conjunction wi th logging soil descripti ons and soil strata changes. At
the upper three 10-in.-wide x 12-in.-high windows, soil descriptions were
made, soil strata changes were noted, and observati ons concerning water
content and sampling ease were made. No bulk soil samples were taken at
these upper windows. '

COlll11ents about ease of sampling, recorded in the "Remarks" column of the
Downhole Inspection Report, differentiate between samples that were
picked out with difficulty with a geologist's oick (P*), picked out with
a geologist's pick (P), scooped out by shovel ($), or dug out by hand
(H). The moisture content remarks for various samples were designated
either dry, damp, moist or wet, based on visual inspection, and are noted
in the "Moisture" column.

The initial downhole inspection generally took six to eight hours. A
review inspection of each boring was then performed by the suoervising
project geologist to provide consistency and quality control. This
review inspection took approximately 1.5 hours.

3.3 Reverse Circulation Halll11er Drill Borings

Forty-six, 6-5/8 in.-diameter reverse circulation harrmer drill borings
were drilled and logged between January 20, 1987 and April 4, 1987. All
borings were drilled approximately 79 to 100 ft below ground surface (El.
1086 to El. 1117 ft). The locations of the borings, labeled B-10l
through B-108, B-201 through B-207, and B-209 through B-239, are shown in
Figures 3.1 through 3.3, Boring Location Diagrams. The location, depth
and elevation of each of these borings is presented in Table 3.1.
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The 6-5/8 in.-diameter borings were conducted at approximately 500 ft
centers along the tunnel alignment including borings withln 25 to 30 ft
from each 1arge di ameter boring. Borings were conducted near the LDB I s
to supplement data for the soils encountered in the LDB's and to
correlate data obtained from the smaller borings to observations made
about the soils during the LDB downhole inspections.

All 6-5/8 in.-diameter borings were drilled using a reverse circulation
hammer drill. This type of rig advances a double walled drive casing
\'Iith an International Construction Equipment (ICE) Model 180 diesel pile
hammer which delivers 95 blows per minute at a rated energy of 8100
ft-l bs per blow. The energy can be increased to 12,000 ft-l bs per blow
through the use of a supercharger. Cuttings are removed by air delivered
at 125 psi from a 750 cfm compressor mounted on the rig. The air is
forced down the annular space between the casing wall s where it removes
the cuttings from the bit and returns them to a discharge cyclone (Figure
3.17). The inner sleeve has an inside diameter of 4-1/4-in. and material
very nearly this large can be brought up intact.

A hammer type of drill rig was sel ected for this work because of the
nature of the alluvium in the project area. Advancing a borehole through
the coarse, granular, sand-gravel-cobble alluvium is extremely difficult
utilizing conventional rotary methods. The hammer drill offered
advantages over other types of percussion drilling, such as the provision
of continuous blow count penetration resistance data, the soil material
was removed in 1arge pi eces, and soil i dentifi cat.i on and standard
penetration tests (SPT) could be conducted without removing the drive
casing from the boring. SPT's were conducted in accordance with ASTM
Specification D-1586.

A geologist was assigned to the hammer drill rig to observe the soils
encountered and to prepare a log consisting of soil classification
simi 1ar to that used for the LOB 's, a log of blow counts, and comments
about water content, cementati on, rel ati ve density and the results of
SPT. The soils were logged in general accordance with ASTM Specification
D-2488, Description and Identification of Soils (Visual-Manual
Procedure). and ASTM Specification D-2487, Classification of Soils for
Engineering Purposes (Unified Soil Classification System, USCS).
Specifi c procedures and terminology used for describing soil sampl es are
presented on the first page of Appendix A, Test Boring Reports. .

To interpret hammer drill data t~e following was considered:

1) Type of Material - Sand rich or poor, gap grading, loose sand
pockets between cobbles, amount of clay, etc. Sand rich material
is penetrated much easi er than cobbl e or boul der ri ch material.
Loose sand pockets between cobbles are not readil y i den tifi ab 1e
from penetration data alone. Clay content typically is also not
identifiable from blow count data.

8
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2) Number of hammer blows required to drive the casing one foot, (blow
counts/ft). Typically the blow count data for the materials
encountered were as follows:

Clayey or sandy SILT alluvium - zero to 15 blows/ft
(the casing could be pushed down with hydraulics alone for
zero blows/ft)

SILT alluvium with carbonate cementation -
Weak cementation - 15 to 25 blows/ft
Moderate cementation - 25 to 40 blows/ft
Strong cementation - 40 to greater than 100 blows/ft

Cl ean, loose SAND - 10 to 20 b1ows/ft
Dense or clayey SAND - 20 to 30 blows/ft
Clean, loose sandy GRAVEL or gravelly SAND -

- 20 to 35 blows/ft
Dense or clayey sand and gravel mixtures -

- 30 to 45 blows/ft

Material containing cobbles rarely exhibits blow counts of less
than 45 per foot and frequently exhibits blow counts of greater
than 200 per foot. To evaluate layers that contained cobbles, the
blow counts and penetrati on characteristics of the IImatrix ll

material between individual cobbles was carefully observed.

3)· Presence of any fines, silt or clay, espe"cially cementitious clay
coatings on gravels and cobbles or within sand matrix material. It
was determined during the LOB inspections that the presence of 2 to
3 percent clay, by weight, had an effect in binding the material
together and provided additional strength.

4) Moisture. The air circulation used to remove cuttings from the
borehole drys the material .to some extent. Therefore, any wetness
observed in soil samples from the cyclone was interpreted as
indicating fairly damp material in the borehole.

5) Combustion energy of the diesel hammer. The impact energy
delivered by the hammer to the casing is a function of the
combustion occurring in the hammer cyl inder. When the hammer is
firing ~,ell, the impact energy is higher and the blow counts are
decreased. The bounce chamber pressure (air pressure in the top of
the hammer cyl inder immediately prior to firing) was recorded for
each boring in one foot increments. This data is included in
Appendix A, Hammer Drill Bounce Chamber Pressure Logs. This
information is included based on recommendations from research
conducted into penetration resistance for coarse grained soils
(Harder and Seed). This research recognized the need to
standardize the blow counts recorded using the reverse circulation
hammer drill to account for variations in the operating efficiency
of the hammer. The calculations required for this standardization
were not made for this report because the geologists interpreting
the penetration data and soil logs have considerable experience

9



with interpreting these data without correction. A summary of
bounce chamber pressures for each boring is included in Appendix A,
and correcti on curves are presented as Figure 3.18, Hammer Oril1
Blow Count Correcti on Curves. The bounce pressure data presented
in Appendi x A and the correcti on curves presented as Fi gure 3.18
have been included to allow this correction to be made by others
should that be desired.

3.4 Laboratory Testing Program

The purpose of the laboratory testing program was to provide data for
soil classifications and the development of water content profiles.
Prior to testing, all particles. in excess of approximately 2-1/2-in. in
diameter were excluded from the sample. Laboratory data and gradation
curves are included in Appendix B.

Soil samples obtained from the drilling program were delivered to the
soil testing laboratory by field personnel. Each bulk sample delivered
to the laboratory contained a smaller double-wrapped zip-lock bag
sample. The zip-lock bag sample was removed for immediate water content
testing. The bulk sample was then either tested for soil classification
or stored.

The soil classification tests consisted of sieve analysis and if
applicable, Atterberg limit tests. Laboratory tests were assigned by

. field personnel. The following procedure was used in performing the soil
classification tests: .

1. The bulk samp1 e was weighed, oven dried and then re-weighed for
bulk sample moisture content. The sample was then split in
accordance wi th ASTM procedures. The samp1 es contained in the
double zip-lock bags were tested for water content in accordance
wi th ASTM 0-2216 procedures. The resu1 ts of the water content
determinations on samples in the double zip-lock bags are presented
as "Separate Water Content ll in the Laboratory Test Summary Sheets
in Appendix B.

2. The sample was passed through a series of sieves, with 2-1/2-in.
being the largest. All material retained in the 2-1/2-in. sieve
was discarded. The sieve analysis on the material passing
the17-1/2-in. sieve was performed in accordance with ASTM C-136 and
0-422.

3. On samples designated for Atterberg limit tests, liquid limit and
plastic limit tests were performed in accordance with ASTM 0-4318
procedures. Using this procedure, the plasticity tests are
performed on all material passing the #40 sieve.

10
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All 1aboratory data rel ating to soil cl assifi cati on and water content
testing is tabulated on the four sheets which appear at the front of
Appendix B, SUlIJnary of Laboratory Test Results and Grain Size Analysis
Curves. In addition, a Grain Size Analysis Curve was generated for each
sieve test. Since all particles greater than 2-1/2-in. were discarded,
each grain size curve begins with the fraction finer than the 2-1/2-in.
sieve. A second grain size analysis curve is plotted on the same graph,
which represents the grain size distribution for the fraction of the
material passing the No.4 sieve.

3.5 Data Profiles

To assist in analyzing the conditi on of the ground at each boring, the
geotechnical data obtained from auger logging, downhole inspection and
1aboratory testing was combined into a "Data Profi 1e". The Data Profi 1es
for each Large Diameter Boring reported in this Site Conditions Report
are presented as Figures 3.4 through 3.16, Data Profiles. "

The center col umn of the Data Profile ill ustrates the inspection casing,
which was placed into each boring. The lower 12 large windows are
numbered 1 through 12. The upper three small windows are al so shown,
numbered 13 through 15. The End of Boring elevation (LO.B.), Ground
Surface elevation (G.S.), and proposed Crown of Tunnel elevation are
shown on each data profile.

Geotechnical data obtained during logging of the borehole is presented to
the left of the Boring column. The columns designated IICaving ll and
IIAuger Penetrati on, AP/FTII present data obtained during logging of the
auger drilling operation. The data presented in these two columns comes
directly from Pages 1 through 4 of the Test Boring Reports.

The IICal iper ll
, IISampl ing ll and moisture content IIMC II col umns present data

obtained during the downhole inspecti on operati on. The IICal i peril col umn
is scaled from 0 to 3 ft, and indicates the distance measured from the
wall of the inspection casing to the wall of the large diameter boring.
The IISampling ll column provides an indication of the ease of sampling, as
foll ows:

p* - sample obtained using a geologist's pick, white marks left in
soi 1•

P - sample obtained using a geologist's pick

S - sample obtained using a shovel

H - sample obtained by hand

The IIMC II column indicates whether the sample was Wet, Moist, Damp or
Dry. The data presented in these three columns comes directly from pages
5 and 6 of the Test Boring Reports.

11



Laboratory Test Data is presented to the right of the Boring column. The
Water Content is plotted graphically from 0 to 20 percent in the "W(%)"
column. The "Percent Passing the No. 200 Sieve, Based on 100 Percent
Passing the No.4 Sieve" is plotted graphically form 0 to 40 percent in
the middle column. The "Percent Passing the No.4 Sieve, Based on 100
Percent Passing the 2-1/2-in. Sieve" is plotted graphically from 0 to 100
percent in the far right column.
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4.0 SUMMARY OF SITE CONDITIONS

4.1 General

The project is located along Price Road near the eastern edge of the City
of Tempe, Arizona. The project area is bounded to the north by tile Sal t
River, to the east by the cleared ADOT right-of-way for the Outer Loop
Freeway, and to the west by Pri ce Road. To the south, the tunnel passes
under the Tempe Cana1 and the Supersti ti on Freeway to a poi nt
approximately 500 ft south of the freeway centerline.

The topography of the area is very nearly flat with a very gentle slope
north towards the Salt River and south to the South Shaft from Broadway
Road. Natural ground surface elevations range from El. 1181 ft near the
river to E1. -1197 ft "near Broadway Road near the midpoint of the
al ignment to El. 1191 ft at the South Shaft. Vegetation in the project
area is sparse due to on-going constructi on activiti es and ri ght-of-way
clearing. Vegetation consists primarily of grasses and low lying plants
with occasional Palm or Cottonwood trees and bushes. Surface drainage in
the project area is very poor with muddy conditions developing quickly
during rainfall.

As previously stated in Chapter 2.0, the majority of the proposed tunnel
alignment falls within the cleared ADOT right-of-way for the Outer Loop
Freeway and crosses six major streets and a railroad. At the southern
end of the a1 i gnment the tunnel passes beneath the Tempe Canal and the
Superstiti on Freeway. At the northern end of the al i gnment, the tunnel
passes in front of a City of Tempe Animal Control She1 ter and beneath
Federal Aviation Administration property and a large asphalt plant quarry
operation. On-going construction activities along the alignment include
construction of two bridges which will cross the future freeway.

4.2 Regional Geology

The project is located in the Salt River Valley portion of the "Phoenix
Basin", which is situated in the desert region of the Basin and Range
physiogl'aphic province. Regional geologic structures of the Basin and
Range province result primarily from major deformation during early
Mesozoic to mid-Cenozoic geologic time. Precambrian to t4esozoic rock
units were subject to folding, faulting and intrusion throughout the
Mesozoic and continuing into the early Cenozoic, during the Nevadan and
Laramide mountain-building periods. Further deformation continued by
block faulting through the late Tertiary that resulted in the formation
of up1 if ted faul t block mountain ranges and narrow intermontane valleys
(Wilson, 1962, Pewe. 1978).

The desert regi on of the Basin and Range province is characterized by
numerous fault-block mountain ranges separated by relatively broad
graben-like basins which have been filled with thick deposits of alluvium
through extensive erosion of the adjacent ranges (Wilson 1962).
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The Salt River has contributed to the Phoenix Basin-fill deposits by
transporting alluvium from the Supersition-Goldfiel d-Mazatzal Mountains
in the east. As the basin was filled, the river meandered across the
valley in a complex system of braided channels depositing alluvium in old
channels and diverting flow into new ones.

Wi th each epi sode of upl ifting of the mountains to the north and east,
rejuvenation of the river caused downcutting through the river's existing
floodplain and the formation of a new floodplain. Remnants of the older
dissected floodplains were left intact as alluvial terraces. Within the
project area, along with the present Salt River floodplain, two alluvial
terraces can be distinguished, the Lehi Terrace and the Mesa Terrace.

The present Salt River bed is considered the active geologic floodplain.
The present ri ver . bed and the Lehi Terrace are cons i dered the modern
geologic floodplain. Direct age relationships between the Lehi and Mesa
Terraces are difficult to discern but evidence suggests that the Mesa
Terrace is between 2 and 5 million years old and that the Lehi Terrace is
between 2 million and 10,000 years old.

These terraces are composed of variably consolidated, poorly sorted
mixtures of sand, gravel and cobbles which contain small amounts of
boulders, silt, clay and carbonate cementation. These deposits are known
locally as the SGC (sand-gravel-cobble), and extend to depths of 800 to
1200 ft below ground surface. Local scour and redeposition of the
material within the terraces make for wide compositional variations over
short distances.

As the river abandoned each former fl oodpl ain 1evel the terraces were
covered by a relatively thin veneer of fine grained alluvium composed of
fine sand, silt and clay. This fine grained alluvium was deposited as
overbank deposits during flood events and as windblown dust which has
been reworked and redeposited by wind and sheet wash. Within the project
area the fine grained alluvium varies from loose unconsolidated material
to extremely hard, rock-like, calichified material.

Caliche in the project area is primarily confined to the fine grained
alluvium and the upper gravels of the terraces, particularly the older
Mesa Terrace. In the project area, lateral continuity of the cal iche is
quite varied. The caliche distribution varies between 1) non-calichifie9
material and poorly to moderately cemented cal iche, and 2) poorly to
moderately developed and well developed ~aliche.

Formation of caliche results from in-situ evaporation of near surface
meteoric water. As the water is evaporated, calcium carbonate dissolved
in the water is precipitated in soil voids. The thickness, lateral
continuity and depth of the caliche profile is dependent on the depth of
penetration of soil water, thus its formation is influenced by the amount
of rainfall and the permeabil ity of the soil. Hot dry cl imates are most
favorable to caliche development where rainfall occurs in periodic
thunder showers followed" by renewed sunlight and low humidity promoting
evaporation (Pewe, et. al., 1986).

14
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4.3.1 Soil Conditions
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Unit B, Sand, Gravel and Cobbles (SGC) - This material was deposited by
the Salt River in widespread alluvial terraces as the river meandered
back and forth across the Phoenix Basin. This unit consists of variably
consolidated, poorly-sorted mixtures of sand, gravel and cobbles with
small amounts of boulders, silt, clay and occasional carbonate
cementation. The SGC deposits as referred to in this report encompass
all SAND, GRAVEL and COBBLE layers below the depth at which cobbles are
first encountered within the coarse grained alluvial deposits. Within

Cal i che 1ayers exhibi t a sequence of progressive development over time.
In coarse grained alluvium, caliche first develops as slight coatings on
the underside of individual grains, then begins to fill the voids between
individual grains as the coatings coalesce and merge, and eventually all
voids become completely filled and the material is cemented into a
concrete-like mass. In fine grained alluvium the calcium carbonate first
forms as discrete nodules, then as thin laminations, and with time these
laminations form throughout the soil mass and eventually cement the
material into an extremely hard or rock-like mass.

4.3 Subsurface Conditions

Material possessing no to very weak calcium carbonate
laminations or nodules. (See Photographs 1 and 2)

Material possessing moderate to extremely hard,
occasionally rock-like, calcium carbonate cementation
(Caliche).

Unit A] -

Unit A2 -

Based on information obtained from available geologic literature, borings
for wells and bridge foundations in the project area, and the recent test
boring program, a general ized profil e of SUbsurface soil conditions was
developed and is presented herein. The strata are discussed from the
ground surface downward wi th each discussi on incl uding informati on about
the thickness, lateral variation and typical composition. The soil
strata have been divided into two main units on the basis of soil
composition and depositional characteristics. Subsurface information
developed from the recent test boring program is presented graphically in
Figures 4.2 to 4.5, Subsurface Profiles. The legend and notes
accompanying these Figures is presented as Figure 4.1, Subsurface Profile
Legend.

Unit A, Alluvium - This material is a thin surficial layer of windblown,
sheet wash and overbank deposits of fine-grained soils which cover the
entire project area. This unit consists of clayey to sandy SILT and
clean to silty SAND overlying transitional components of Unit A which
consists of reworked and redeposited sand and gravel mixtures with
varyi ng small amounts of cl ay and silt. Uni t A extends to a depth of
from 8 ft to 28 ft below ground surface wi thin the project area. The
Unit A soils are generally dry to slightly damp and non-plastic to

. moderately plastic. The Unit A soils have been further subdivided into
two sub-groups based on the degree of cementation present:
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the project area these deposits extend to the full depth of all borings
and are estimated to continue to depths of 800 to 1200 ft below ground
surface.

Material within the SGC varies from poorly graded to well graded in
composi ti on, and from medi urn dense to very dense in compactness, and
includes SAND lenses with no gravel or cobbles, lenses/layers of gravelly
COBBLES with very little sand, and gap graded material composed of sandy
COBBLES with virtually no gravel. The cobble and gravel fractions are
generally subrounded while the sand fraction is subrounded to
subangul ar. The coarser cobb1 e and gravel fracti on tends to be
relatively tabu1 ar in that the long axis is several times the short
axis. These tabular pieces comn~>n1y lay with the long axis horizontal
and often overlap and interlock with each other. (See photograph 3)

An attempt was made to determine the re1 ative percentages of cobble and
coarse gravel in the SGC for samp1 es coll ected during the 1arge diameter
boring down-ho1 e inspecti ons. This was done by iso1 ating auger "loads II

of material into separate piles where the cobbles and gravel were then
counted. This data is presented in Table 4.1, SGC Cobble and Gravel
Content.

Cementati on of the SGC vari es from uncemented to moderately cemented wi th
calcium carbonate. The carbonate cementation is limited to the upper
porti ons of the SGC and was not encountered in any boring below a depth
of approximately 35 ft below ground surface. Most cemented SGC zones
were encountered in southern porti ons of the project area. Cementati on
of the SGC consists of coatings of ca1icum carbonate on gravel and
cobbles and less frequently, slight cementation of the sand "matrix"
material.

In addition to calcium carbonate, small amounts of clay within the SGC
provide a form of cementation. Clay within the SGC occurs as slight
coatings on the gravel and cobbles, as slight "halos" on sand grains and
as void in-fillings. The clay frequently "cements" sand grains onto the
gravel and cobbles, provides "cementation" to sand bodies, and frequently
fills intergranu1ar voids and thus lowers the permeability. It was
determined in the large diameter downhole inspections that a relatively
small amount of clcly (approximately 2 to 3 percent by weight relative to
100 percent passing a 2-1/2 in. sieve) appeared to add a binding effect
to the material.

Clay within the SGC stratum also occurs as occasional lenses, layers or
pockets up to 2 ft thick but typically 6 to 12 in. thick. Occasional
cobbles or gravel within the SGC, particularly those of volcanic origin,
have been completely altered to silt or clay with others showing v"arious
stages of weathering. It is possible that some of the clay within the
SGC has resulted from in-situ weathering followed by redeposition due to
groundwater action. The c1 ay content of the SGC generally increases with
depth, where the material has been more continuously inundated by
groundwater and is older and more highly weathered.
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Groundwater movement through the SGC has resul ted in depositi on of a
precipitate of black Manganese oxide (Mn02) on much of the material.
This precipitate occurs primarily on lenses, layers, or pockets of high
permeability material, particularly gravelly COBBLE layers that often
contain voids as large as several inches in diameter beneath individual
cobbles. These layers appear to act as conduits for groundwater flow.

Although wide changes in the grain size, composition, and distribution of
the SGC occur over short distances, it was determined that the cl ay
content exhibi ted trends wi th depth that coul d be traced horizontally
along the entire tunnel alignment. On this basis the SGC unit (Unit B)
was subdivided into three groups based on clay content.
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Uni t Bl -

Unit B2 -

Unit Bl varies from cl ean to containing sl ight traces
of·clay as coatings on gravel and cobbles. This material
ranges in dens ity from loose to dense and is generally
dry to damp.

Permeability of this material although not measured
directly is interpreted to be relatively high due to the
lack of clay in-filling the voids between soil particles,
locally extreme vari ati ons in permeabil i ty exi st where
the soil is unusually sil ty or where lenses of gravelly
COBBLES exist.

When augering to advance the 3-ft di ameter borings
through this Bl Unit, SGC material often would not
stand in the borehole wall sand sl ight to severe caving
and sloughing occurred. Locally, poor to moderate
calcium carbonate cementation or crusts of calcium
carbonate on the gravel and cobbl e components was
observed. (See photographs 2 and 7)

Along the subsurface profil e, this unit varies in
thi ckness from approximately 15 ft to 40 ft and except
for one zone at the south end of the tunnel al i gnment,
the unit occurs entirely above the crown of the tunnel.

Unit B2 occurs below Unit Bl and contains small
amounts of clay as persistent, well developed coatings on
gravel and cobbl es. This cl ay provi des a binding effect
to the SGC and frequently acts as a form of cementa ti on.
Excavati on of Uni t B2 us ing the LDB auger resu1 ted in
cemented chunks of soil that were often difficult to
disintegrate with finger pressure. (See Photographs 2
and 8)

Unit B2 is medium dense to very dense and is generally
damp based on visual classification of moisture content.
Moisture content of the clay generally is at or below its
plastic limit based on visual observation of soil
samples. Within this unit, intergranular v.oids are
parti ally fi 11 ed wi th cl ay and it has therefore been
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Unit B3 -

interpreted to have a generally lower permeab il i ty than
the overlying 81 layer. Many layers or lenses of high
permeability, manganese-stained, gravelly COBBLES exist
within this unit. These layers, containing little sand,
frequently caved sl i ght1y whil e augering the LOB 's. The
1atera1 extent of the high permeabil i ty manganese stained
material is difficult to discern from the available
informati on.

The B2 unit of the SGC varies in thickness from 10 ft
to 25 ft. The base of the unit extends to depths below
ground surface of between approximately 50 ft to 60 ft in
the northern half of the alignment (El. 1125 ft to El.
1140 ft), and to depths below ground surface of between
approximately 60 ft to 70 ft in the southern hal f of the
alignment (El. 1120 ft to El. 1135 ft).

Unit B3 occurs below Unit B2 and is the lowest unit
of the SGC encountered in borings along the proposed
tunnel alignment. This unit is relatively clay-rich and
was logged as "trace cl ay" or "wi th traces of cl ay", wi th
occasional zones of clay-rich material. This unit is
generally medium dense to very dense and is damp to moist
with wet material encountered occasionally. Moisture
content of the cl ay wi thin the B3 uni t is above its
plastic limit and is frequently near its liquid limit
based on visual observation of soil samples. The clay
therefore tends to impart some cohesion to the SGC rather'
than a form of cementation as in the B2 unit.
Permeabil ity of Uni t B3 is interpreted to be rel atively
low due to the clay content. Intergranular voids are
nearly completely filled with clay. (See Photographs 5
and 6)

When encountered below the water table, the clay appears
to be too wet to impart any strength to the SGC
material. When attempting to auger a large diameter
boring below the water table, the SGC would not stand
vertically and the borehole walls sloughed repeatedly.
This wet material would also not hold on the auger and
was di ffi cul t to remove from the boring (see Photograph
4). An open hole could not be advanced and maintained
below the groundNater although the auger was able to
penetrate the ground easily.

Uni t B3 extended to the full depth of all borings and
was first encountered at a depth of 50 ft to 60 ft belm'l
ground surface (E1. 1125 ft to E1.I140 ft) in the
northern half of the alignment. In the southern half of
the al i gnment, the B3 unit was first encountered at
depths of 60 ft to 70 ft below ground surface (El. 1120
to El. 1135 ft).
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Temporary groundwater conditions occur at the northern end of the
proposed tunnel a1 i gnment and are associ a ted wi th recharge from periodi c
water flows in the Salt River. These Salt River flows result from
precipitation and from releases of water managed by the Salt River
Project. Flows in the Salt River produce a temporary groundwater mound
in the vicinity of the river. The height and lateral extent of this
mound above the regi ona1 groundNater 1eve1 is a functi on of the durati on
and magnitude of the Salt River flows.

Groundwater Data

Groundwater conditions in the site vicinity are influenced by the
regional groundwater levels within the· SGC soils and by the periodic
flows that occur in the Salt River. Regional groundwater levels have a
very low gradient and have exhibited fluctuations of between 150 ft and
200 ft between 1902 and the present time. Generally, regional
groundwater levels dropped consistently in the site vicinity from
approximately E1. 1200 ft in 1902, to E1. 1025 ft in 1976. Since 1976,
groundwater 1eve1 s have risen to between E1. 1050 and E1. 1100 in the
vicinity of the site. Recent regional groundwater level s observed during
recent subsurface investigations and observation wells are at or below
E1. 1100 ft, except for the northern most observation well located
immediately south of the Salt River, in which regional groundwater 1eve1 s
were at approximately El. 1110 ft. This regi ona1 groundwater trend has
resul ted from the conbined effects of groundwater wi thdrawa1 s in the
area, precipitation patterns, and water management programs in the Salt
River Project.

Grounclwater condi ti ons along the a1 i gnment of the Price Road Drain Tunnel
have been analyzed on the basis of the following:

o Arizona Department of Water Resources (ADWR) - Depth to Water and
Altitude of the Water Table, 1983.

o Arizona State University (ASU) , Department of Geology, J.T. Bales,
C.S. Wellendorf and T.L. Pewe, 1986 Ground Water, Tempe
Quadrang1 e, Maricopa County, Arizona.

o Sergent, Hauskins & Beckwith (SHB) Predrilling Survey of
Subsurface Conditions, Outer Loop Highway Project, Phoenix,
Arizona, January 1986, Sheets 6B and 7B.

o CRSS - Observations during recent subsurface investigations.

o Dames & ~ore Informal memoranda and profiles depicting
groundwater levels in observation wells at the site.

Groundwater Conditions

General

4.3.2
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o Dames & Moore - Pre1 iminary Water Level Report for Price Road
Drainage Tunnel, June 15, 1987.

Regi ona1 groundwater conditi ons presented in the map from ADWR, the map
from the ASU Department of Geology, and from SHB are discussed and
sunnnarized in the following paragraphs.

The ADWR map presents groundwater conditi ons for the West Salt River,
East Salt River, Lake Pleasant, Carefree and Fountain Hills subdivisions
of the Phoenix Active Management Area. The data used to develop the map
were well readings obtained in 1982. The section of the ADWR map
surrounding the Price Road Drain Tunnel is presented in Figure 4.6,
Arizona Department of Water Resources, Depth to Water and Altitude of
Water Level, 1983. The wells marked by solid circles indicate normal
water level readings; whereas, the wells marked by open circles indicate
anomalously shallow water level readings.

On the basis of this data, the regional groundrlater gradient in the
vicinity of the site slopes gently to the north and east. The tunnel
alignment is intersected by the E1. 1050 groundrlater contour at two
locations, dividing the tunnel into nearly equal thirds. To the north
and the south of the center third of the proposed tunnel, the grounc1wate'r
e1 eva ti on is below E1. 1050. In the center third of the tunnel, the
groundwater e1 evati on is at or above E1. 1050. It is our understanding
that these contours represent the regional groundwater conditions in the
site vicinity. On the basis of ground surface elevations along the
tunnel alignment, which range from El. 1181 to El. 1197, the minimum
depth to the regional groundwater level is approximately 120 ft below
ground surface.

Two anomalously high water level readings were obtained near the proposed
North shaft location at the Salt River. The elevation of groundwater at
these wells was E1. 1092 and E1. 1112. The ADWR map does not present a
discussion of the cause of the anomalously high water level readings.
Wi th the invert at the North shaft set at E1. 1100, the highest of these
two readings wou1 d be 12 ft above the proposed tunnel invert.

The ASU Department of Geology map presents contours of depth to
groundwater below land surface for the USGS Tempe Quadrangle. The data
used to develop thi s map were the Salt Ri ver Project well records and
water level records, USGS water level records, and Arizona State Land
Department well and water 1eve1 data 'obtained from 1979 to 1980. The
section of the ASU map surrounding the Price Road Drain Tunnel is
presented in Figure 4.7, Arizone State University, Groundwater, Tempe
Quadrangle, Maricopa County, Arizona, 1979-1980.

On the basis of this data, the tunnel alignment is crossed only by the
200 ft depth to groundwater contour. It is not crossed by the 100 ft
contour, although, the 100 ft contour is located just north of the North
shaft. Si nce the maxi mum depth to the proposed tunnel invert is 88 ft
below ground surface, the groundrlater levels indicated by the ASU map are
well below tunnel invert at all locations.
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The ASU map also includes a Ground Water Profile showing changes in the
water table at selected wells located along a north-south line near
Scottsdale Road. This profile illustrates groundwater levels for the
years 1902, 1947, 1955, 1957, 1976 and 1979. The Ground Water Profile
and the profi1 e of the Pri ce Road Drain Tunnel are presented in Fi gure
4.8, Arizona State University, Groundwater Profiles.

Figure 4.8 illustrates the progressive drawdown of the groundwater from
1902 to 1976. The 1955, 1957", 1976 and 1979 groundwater profile lines
are all located below the proposed tunnel invert. The response of the
water table to the wet years of 1978 and 1979 are illustrated by the 1979
groundwater levels. By 1979, groundwater levels between McDowell Road
and Broadway Road had risen to near their 1957 levels. The groundwater
mound in 1979 extended north and south from the Salt River for several
miles. This recharge of the groundwater tab south of the Salt River is
attributed to flood flows in the Salt River channel. North of the Salt
River, the recharge may be attributed to flows in both the Salt River and
Indian Bend Wash.

.The data presented in Sergent, Hauskins & Beckwith's predrill ing Survey
"appears to be ADWR data, based on the local number assigned to the

individual wells. Since this date was contained in the ADWR Study, it
was not analyzed further.

The groundwater data obtained from the subsurface inves ti gati ons
performed by CRSS between January and April 1987 are sunvnari zed on the
subsurface profiles in Figures 4.2 through 4.5. The dates of each
groundwater level are noted on these subsurface profiles.

Groundwater profil es based on data from observati on well s installed by
Dames & Moore during February 1987 are presented in an informal
memorandum for February 9, March 9, and April 6, 1987. Additional data
is presented in the IIpreliminary Water Level Report for Price Road
Drainage Tunnel II dated June 15, 1987. Both the profiles and the
prel iminary report are contained in Appendix C, Dames & Moore Water Level
Data.

River Fl (JiI Data

Fl (JiIS or standing water which occurred in the Salt River began about
February 24, 1987 and continued until about April 19, 1987. Releases
from the Salt River Project began with 250 cubic feet per second (cfs) on
March 16, 1987, increased to 2600 cfs on March 22, 1987, were reduced to
300 cfs until March 31,1987, then continued at lower levels until April
19, 1987.

Sunmary and Conc1 usi ons

Several CRSS borings and all of the Dames &Moore observation wells were
completed prior to the start of flows in the Salt River. Data obtained
from these borings and well s show the regi ona1 groundwater 1eve1 s that
existed during January and early February, 1987. Between the north shaft

21



(Sta. 190+82) and Victory Drive (Sta. 137+00), the regional grounctNater
level varied from approximately E1. 1100 to E1. 1085. At approximately
4500 ft north of the proposed north shaft, at an observation well located
inmediate1y south of the Salt River, the regional grounctNater level was
at E1. 1110. South of Vi ctory Drive, groundwater was not encountered in
any borings and was therefore below E1. 1090 southward to the South Shaft
location (Sta. 10+00). Groundwater levels from the CRSS borings are
indicated on Figures 4.2, 4.3, 4.4. and 4.5. Regional grounctNater levels
are indicated by dates' preceding February 24, 1987.

Groundwater observations made in borings drilled after March 16, 1987 and
groundwater 1eve1 readings from observa ti on well s taken after that date
indicate a si gnifi cant rise in gr.ouncWater 1eve1 s at the northern secti on
of the proposed tunnel a1 i gnment. These hi gher groundwater 1eve1 s are
interpreted as temporary groundwater levels associated with recharge from
flows in the Salt River. Based on the data obtained, the highest
temporary groundwater 1eve1 along the tunnel al i gnment occurred at the
north shaft location (Sta. 190+82) where groundwater was encountered at
E1. 1133. Temporary grounctNater level s reached E1. 1148 at the
observation well located north of the proposed tunnel and immediately
south of the Salt River. As illustrated on Figure 4.2, temporary
groundwater levels during Salt River flows dropped steeply from the north
shaft to approximately E1. 1105 at about Sta. 185+00, then dropped less
steeply to approximately E1. 1100 at aboutSta. 165+00. South of Sta.
165+00 temporary grounctNater 1evel s were at or below El. 1100 and,
therefore coincided approximately with regional groundwater levels.

In conclusion, the temporary grounctNater levels associated with flows in
the Salt River occur very quickly after flows in the Salt River
commence. Groundwater in the vicinity of the proposed tunnel al i gnment
occurs in two modes: regional groundwater levels occurring at or below
E1. 1100 ft, and temporary grounctNater 1eve1 s associated wi th flows in
the Salt River occurring at approximately E1. 1133 at the north shaft
location and at E1. 1100 at approximately Sta. 165+00.

Specific information was not available regarding groundwater quality
along the proposed tunnel a1 i gnment at the time of this report. It is
understood that some potential sources of groundwater contamina ti on may
exist in the general vicinity of the project. It is recommended that
groundwater qual i ty sampl es be taken from observati on well s to determine
water qual i ty. Aquifer characteristi cs were not determined as part of
this study. For dewatering purposes, 'aquifer characteristi cs shoul d be
determined.
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*' BASED ON 30% DESIGN SUBMITTAL FROM HNTB

FIGURE 3.13
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BASED ON 30% DESIGN SUBMITTAL BY HNTB

FIGURE 3.14
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.. BASED ON 30% DESIGN SUBMITTAL BY HNTB
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HAMMER
IMPACT

FIGURE 3.17
REVERSE CIRCULAliON HAMMER DRILL PROCESS

Source:. Harder, L.F. Jr. and Seed, H.B.; Determination of Penetration Resistance
. for Coarse Grained Solis Using the Becker Hammer Drll~ University of california.

Berkeley, Earthquake Engineering Research Center, Report No. UCB/EERC-86/06,
May 1986.
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Harder, L.F. Jr. and Seed., H.B.; Determination of Penetration Resistance
for Coarse Grained Solis Using the Becker Hammer Drill, UniVersity of California,
Berkeley, Earthquake Engineering Research Center, Report No. UCB/EERC-86/06,
May 1986. -
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~ """ ,,,EUT1l CATH" 'N' .........

~. ~ I'ROHI PRICE ROAD DRAIN TUNNEL

NOTES

2. APPROX!MATE TUNNEL ALIGNMENT AND TUNNEL
ELEVAT!ONS A.RE TAI;EN FROM 30 PERCENT DESIGN
DRAWINGS 8Y HNT8.

3. STRA-ilrICAYION LINES SHOWN BETWEEN SOIL LAYERS
ARE BASED ON iNTERPRETATION Of SOIL CONDITIONS
LOGGED AT EACH BORING. ALL STRATIFICATION LINES
INDIC.A.TED REPRESENT TRANSiTIONAL CHANGES IN
SUBSURFACE 501 L CONDITiONS.

4. FOR MORE DETAILED lt~FORMATION ABOUT SOIL UNITS
SHOWN ON SUBSURFACE PROFILES REFER TO SITE
CONDITIONS REPORT, FOR THE PRICE ROAD DRAIN
TUNNEL, TEMPE, ARIZONA.

5. VERTICAL TO HORIZONTAL EXAGGERATION 20 TO I.

6. FOR BORING LOCATIONS, OFFSET FROM TUNNEL
. CENTERLINE AND ELEVATIONS OF BORING COLLAR,

BOTTOM OF EXCAVATION, AND TUNNEL CROWN REFER
TO TABLE 3.1.

7. B-213 REFERS TO- THE LOCATION OF HAMMER DR~LL
BORINGS, LDB-03 REFERS TO THE LOCATION OF 3FT.
DIAMETER, LARGE DIAMETER BORINGS.

I. SEE FIGURES 3J THROUGH 3.3 FOR BORING
LOCATIONS.

~ STANDARD PENETRATION TEST
13....... N-VALUE FOR 1-3/8" LD. SPLIT

SPOON SAMPLER

4-----BORING OFFSET FROM TUNNEL
....:.=......:..:....,. CENTERLINE

- INTERPRETED SOIL STRATA
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UNIT---.......,--+--
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.~... SW--.
..... -.~TOP OF SGC STRATUM
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to

~~ .. USC S SOIL DESIGNATION
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--'- -"'----CHANGES WITHIN SGC SOIL UNIT-
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4-2-87 GROUNDWATER LEVEL
S7....-WITH DATE TAKEN

.----BOTTOM OF EXPLORATION
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SOIL UNIT LEGEND
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NON- CEMENTED, SURFICIAL ALLUVIUM

® CALCIUM CARBONATE CEMENTED, SURFICAL
ALLUVIUM

® SAND- GRAVEL- COBBLE (SGC) WITH NO
CLAY

~
SAND - GRAVEL- COBBLE ( SGC) WITH SMALL
AMOUNTS OF CLAY

~
SAND-GRAVEL-COBBL E (SGC) WITH SOME
CL:.AY

~
? • . INTERPRETED EXTENT OF WELL DEVELOPED

CALCIUM CARBONATE CEMENTATION,

1(/".. INTERPRETED EXTENT OF MODERATELY:$ DEVELOPED CALCIUM CARBONATE CEMENTATION
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LEGEND

FIGURE 4.7
ARIZONA STATE UNIVERSITY, GROUNDWATER. TEMPE QUADRANGE,

MARICOPA COUNTY, ARIZONA, 1979-1980
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Source: ArIZona State University, Groundwater, Tempe Quadrange, Maricopa County.
Arizon~ 1979-1980
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I

.-
TABLE 3.1 I

PRICE ROAD DRAIN TUNNEL
SU""ARY OF TEST BORINGS

Ifffffffffffffflflfffffffllff.ffffffffff

Boring Station Collar Depth of BOE Tunnel CrOlln
NUllber NUlber Offsett Elevation Boring Elevation Elevationf. I(HI (ftl (ftl (HI (ft)

fffHHH ffffHfff ffflHUf fHUlfff UfffHII UffUUf HfHfUffftf

LDB-Ol 151+65 270 E 1fB6.0 87.0 1099.0 1125.2 el
LDB-02 96+46 250 E 1l96.3 93.0 1103.3 1131.1
LDB-03 43+70 lB5 E 1191.7 94.0 1097.7 1137.2

ILOB-04 166+75 155 E llBl.7 B7.0 1094.7 1123.3
LOB-OS 139+00 38 II 118B.2 94.0 1094.2 1126.4
LOB-06 125+70 55 E 1190.0 94.0 1096.0 1128.0
LOB-07 110+20 45 E 1195.7 92.0 1103.7 1129.8 ILDB-OB 79+20 32 II 1194.6 95.0 1099.6 1132.9
L08-09 64+60 75 E 1192.7 87.0 1105.7 1134.4
LDB-l0 27+50 ,20B II 1191.0 81.0 1110.0 1139.9

ILOB-ll 191+05 16 II 11Bl.6 56.0 1125.6 1120.9
L08-12 182+25 38 E 1181.9' 73.0 1108.9 1121.8
LOB-13 15+72 295 II 1192.0 76.0 1116.0 1142.2

8-101 173+10 340 E 1180.5 95.0 10~.5 1122.5 .1
B-I02 151+75 270 E 1185.8 100.0 10BS.8 1125.1
8-103 136+78 207 E 1187.6 100.0 1087.6 1126.9

I8-104 111+90 218 E 1195.2 99.0 1096.2 1129.7 .
8-105 96+54 245 E 1196.1 38.0 1158.1 1130.9
B-l05A 96+54 250 E 1196.1 100.0 1096.1 1130.9
B-l06 81+28 85 E 1193.1 100.0 1093.1 1132.7 I I
8-107 70+18 25 E 1193.0 100.0 1093.0 1133.9
8-108 43+88 18S E 1191.0 100.0 1091.0 1137.1
8-201 167+00 155 E llBl.7 86.0 1095.7 1123,0

IB-202 162+05 82 II 1181.8 B9.0 1092.8 1123.7
8-203 156+92 10 II 1182.2 B9.0 1093.2 1124.3
B-204 152+40 40 II 1185.0 89.0 1096.0 1125.0
B-205 146+70 5 II 1186.3 90.0 1096.3 1125.8 _I8-206 143+00 5 E llB7.3 90.0 1097.3 1126.2
8-207 138+72 55 II 1186.3 90.0 1096.3 1126.8
8-208 NOT DRILLED

I8-209 129+95 38 II 1188.4 90.0 1098.4 1127.4
B-210 125+95 5S E 1190.0 90.0 1100.0 1127.9

I
I

-I
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I
I,. TABLE 3.1

PRICE ROAD DRAIN TUNNEL
S~"ARY OF TEST BORINGS

I ffffftffftffffffffffftfffff"ffffffffff

Bering Station Collar Depth Df BOE Tunntl CrOlln

I
NUlber NUlber Offsett Elevation Boring Elevation Elevationff

(ft) (ft) (ft) (ft) 1ft)
fffffffff ftffftfff fffffffff ffffttfff ffffffftf ffffff'ff fffffffffffff

Ie B-211 120+98 62 E 1190.7 90.0 1100.7 1128.5
8-212 116+00 45 II 1192.9 90.0 1102.9 1129.0
8-213 109+90 ~8 E 1196.0 89.0 1107.0 1129.9
B-214 104+40 12 E 1196.8 89.0 1107.8 l130.7

I B-215 98+95 20 II ms.o 89.0 1109.0 1130.8
8-216 92+95 40 II 1195.3 89.0 1106.3 1131.2
8-217 96+92 32 II 1194.4 89.0 1106.4 1132.3

I
8-218 79+45 30 II 1193.9 89.0 1104.9 1132.8
8-219 74+20 55 E 1192.8 89.0 1103.9 1133.2
B-220 65+08 70 E 1192.4 89.0 1103.4 l134.3
8-221 61+20 30 II 1191.7 89.0 1102.7 1134.8

I 8-222 56+52 50 E 1191.4 89.0 1102.4 l135.7
8-223 50+BO ~s E 1189.2 89.0 1100.2 1136.1
8-224 46+60 65 II 1191.4 89.0 1102.4 1136.7

I.
B-225 41+92 58 II 1190.8 84.0 1106.8 1137.7
B-226 37+30 80 II 1192.2 89.0 1103.2 1138.3
8-227 149+52 IS8 E 1186.4 79.0 1107.4 1126.1
8-228 98+42 105 E 1196.8 89.0 1107.8 1130.8

I B-229 83+59 116 II 1195.7 79.0 1116.7 1132.4
8-230 52+98 150 E 1190.1 79.0 1111.1 l136.1
8-231 28+80 135 E 1192.1 79.0 1113.1 1139.7

I
8-232 190+78 20 II 1181.7 83.0 1098.7 1121.0
8-233 186+90 SO E 1181.3 89.0 1092.3 1121.3
8-234 182+55 42 E 1181.7 83.0 1098.7 1121. 7
8-235 179+35 10 II 1181.3 89.0 1092.3 1121.8

I 8-236 32+38 148 II 1186.9 79.0 1107.9 l139.0
8-237 27+72 205 II 1190.9 79.0 1111.9 1139.8
8-238 23+22 145 II 1191.8 79.0 1112.S 1140.9

Ie
8-239 15+98 265 II 1191.4 79.0 1112.4 1142.0

fFRO" PROPOSED TUNNEL CENTERLINE
ffBASED ON 30 PERCENT DESIGN DRAIlINGS SUBMITTED BY HNTB.

I
I
I
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TABLE 4.1

PRICE ROAD DRAIN TUNNEL
SSC COBBLE and GRAVEL CONTENT
ftfttfttffftffffffffff"fffft
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o
o
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o
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o
o
o

o
o
o

o
1(17" • 12" '. 10")

o
1114" x 6' x 7")

2
6

5
7
5

13
29
27
40

15
3

13

9
6

15

163
127
157
112

79
220
206

219
165

167
lOB
145

343
ISS
100

44
27B
270
500..

176
307
232

155
119

367
252
218

164
215
132

2
2
2
I

2
2
2

2
2

2
2
2

2
2.5

2

(t) approxilately 4.5 auger loads per cubic yard

LDB Saaple Auger Large Sull Large Boulders
hole depth loads Gravel Cob~les Cobbles

nUiber 1ft) (f) (approx. 3") (3" to 6") 16" to 12") (12")
fffftffffftffftftfftfffffltffffffffftffffttftffftfttffttftfltfifftttftftffttfttt

LOB-OS 55
LOB-OB 65
LOB-OB 75
LDB-OB BO

LDB-09 55
LDB-09 65
LDB-09 75

LDB-12 65
LDB-12 70

LOB-I0 55
LOB-I0 6S
LDB-I0 75

LDB-13 45
LOB,.13 65
LDB-13 75



Photograph 2- View down LD8-12. 1) sloughing 81 SGC

~aterial. 2) cobbly BOULDER layer at 18 ft.

below ground surface. 3) B2 SGC material.
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Photograph 1-36 Inch auger in LDB-12. sloughing A1

materlal.14 ft. diameter hole at ground

surface.
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Photograph 3- Boulder removed from LDB-04 at 26 ft.

Photograph 4 

LDS-oS. muck

from below

groundwater

table o,n auger.
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Photograph 7- LDB-10. window

+ 13 • sandy GRAVEL within B1

SGC unit. NOTE: contains small

amounts of clay at this location.

1) Mn02 staining on gravel and

cobbles. 2) clay rich zone- cast

where cobble was removed •

3) Pocket of SAND. 4) edge of

casing window.

Photograph 8- LDB-10. wlndow+6 I

COBBLE layer within B2 SGC unit.

1) Mn02 st,alned cobble.
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Photograph 6- LOB-06. window +7.

Cobbly GRAVEL within B3 SGC unit

showing clay ·cementatlon·.

I
Photograph 5- LOB-oS. window #S.e
sandy GRAVEL within B3 SGC unit. I
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Boulders Material too large to pass
through an opening 12 in.
square.

VISUAL SOIL CLASSIFICATION

Sand Material passing the No.4
sieve and retained on the
No. 200 sieve.

Cobbles Material passing through a
12 in. square opening and
retained on the 3 in. sieve.

No. 200

3 in. 3/4 in.
3/4 in. No. 4

No. 4 No. 10
No. 10 No. 40
No. 40 No. 200

No. 200

Coarse
Medium
Fine

Coarse
Fine

Sieve limit
Fractions Upper Lower

PROCEDURES AND TERMINOLOGY
FOR

DESCRIBING~IL SAMPLES

= II some ll used (if third component compri ses 20
35% of total)

= 1I1itt1e" used (if 12 - 25% of total)
IItrace ll used (5 - 12% of total)
IIc1ean II used (l ess than 5% of total)

= Gravelly, coarse to fine SAND, little si1 t,
trace c1 ay •

- Upper case letters

= Adjective used (if 25 - 50% of total)

Other components

Example

0176W

Major soil component

Secondary component

Third component

Clay

Silt Material passing the No.
200 sieve which is also
non-plastic in character
and exhibits little or no
strength when dried.

Material passing the No.
200 sieve which can also
be made to exhibit
plasticity within a certain
range of moisture contents
which exhibits consider-
able strength when air dried.

Gravel Material passing the 3 in.
sieve and retained on the
No. 4 si eve.

Material Definition
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~ TEST BORING REPORT BORING NO. LOB-Ol
CR88lRRlNE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather & Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 7
EQUIPMENT USED: Watson 5000/7ST American LOCATION: Sta. 151+65

GROUNDWATER CASING SAMPLER R~g:~, ELEVATION: 1186.0
DEPTH TO:

IHRS AFTEJl BOTTOM BOTTOM I\. /
DATE START: 1/28/87

DATE COMP WATER PFCASING OF HOLE TYPE - Auger DATE FINISH: 2/2/87
1/28/8 WD 89( 1) - 87 SIZE 10 - 36 M V DRILLER: Richard Scott

see notes below HAMMER WT ............ / - /"- PREPARED BY: Dave Hallman
HAMMER FALL /~ - 1/ "-

DEPTH
SAMPLE !if'MPLE

'IIN r-oSlUlE CAVING EPTH FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

NOTE: Location = N 881,291.99, E 508,405.56 I
Dry N I

Dry N Brown, dry, SILT, trace fine sand and clay,
with CaC03 and roots present. (ML)

Dry N 3.0 -TOPSOIL-

Dry N Hard. brown, dry, fine sandy, SILT, cemented
4.5 with CaC03' -CALlCHE- (ML)

Dry N
I- 5

0 N

0 N Tan, damp, fine sandy, coarse to fine GRAVEL,
trace medium sand, trace to occasional cobbles,

0 N with traces of silt. CaC03 coatings present witt
pockets of clean and lightly cemented material.

D N -ALLUVIUM- (GP)

I- 10
D N

D N

D N NaTE: Bottom of Excavation/Begin Drilling at
12.0 ft.

D N 13

0 N Brown, damp, clean, fine SAND. (SP)
14.5 -ALLUVIUM-

'- 15
D N

Brown, damp, fine sandy, COBBLES, some coarse
D L to fine gravel. little medium sand. trace coarse

sand. with occasional boulders • (GP)
D L -SGC-

D L

D L NOTE: same as above. but medium to fine sandy
at approximately 18.5 ft.

l- n l 20
20

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE DRILLING

I
:) <(j LOU::E 3-·1 son T -- TUDE NE - NO; ::t~COU;!Tr.r.:D

11-30 MEDIUM UENSE 5- [l MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 OENSE 9-15 STIFF G -- GRAS SAMPLE
51~ VERY OENSE 18-30 VERY STIFF X -- OTHER BORINO NO. I nR_nl IDI

It)
CXI
I

lI'l...
I......

I
I
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TEST BORING REPORT BORING NO.
LDB-Ol

CRISIRRINE PAGE l OF
7

DEPTH S&~E
IN SAMPLE FIELD CLASSIFICATION REMARKSFIET CAVING NUMBER RANGE

tirown. aamp. clean. mea1 um to f1 ne SAND. (SP) ~~ A.I'. from lO to
0 L 21 25 ft.

0 y Brown. damp. coarse to fine gravelly. COBBLES.
some to little medium to fine sand. (GP )

0 y

NOTE: Black manganese (Mn02) staining from
0 y approximately 23 to 24 ft.

0 Y Approximately
- 25 20 A.P. from

0 y NOTE: Traces of cl~ beginning at approximately 25 to 30 ft.
26 ft. Drilling more difficult at approximately

0 L 28 ft.

0 L

D-M N Brown. damp to moist. coarse to fine gravelly.
COBBLES. Some coarse to fine sand. trace clay.

D-M N with occasional boulders. (GP) to (GP-GC) 12 A.P. from 30 to
30 35 ft.

D-M N 31
Rust-brown. damp to moist. coarse to fine sandy •.

D-M N coarse to fine GRAVEL. little cobbles. trace clay.
(GW) to (GW-GC)

D-M N

D-M N

D-M N 16 A.P. from 35 to
I- 35 40 ft.

D-M N 36
Brown. damp to moist. coarse to fine gravelly.

D-M N-L COBBLES. some coarse to fine sand, trace clay.
(GW) to (GW-GC)

D-M N-L

D-M N-L

D-M N-L 40 17 A.P. from 40 to
fo 40 Rust-brown. moist. coarse to fine sandy, coarse 45 ft.

M N to fine GRAVEL. little cobbles, trace clay. (GW-GC

M N 42
Brown, moist, coarse to fine gravelly, COBB~

M N little coarse to fine sand. trace clay. with
occasional boulders. (GW-GC)

M N

M N 45
fo 45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5·,0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LU~-UI 107.--51. VERY DENSE 18·30 VERY STIFF X -- OTHER

I

.
I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

·1
I



I
..

~ TEST BORING REPORT BORING NO. LDB-01

CR88IRRINE PACE 3 OF 7

DEPTH S.rt'~E
IN SAMPLE FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

I

Brown, moist, coarse to fine sandy, COBBLES, 12 A.P. from 45 to
M N little coarse to fine gravel, trace cl!y, with 50 ft.

occasional boulders. (GP-GC)
M N 47

Brown, moist, coarse to fine gravelly, COBBLES:--
M L little coarse to fine sand, trace clay. (GW-GC)

M L

H " 7 A.P. frOll 50 to
50 55 ft.

M N

M I N ,
M N

H N 54

I
Brown, moist, coarse to fine sandy, coarse to

M N fine GRAVEL, little cobbles, trace clay. (GW-r,c) 8 A.P. from 55 to
55 60 ft.

M N

M N

M N

I
M N I 59

I I Black to brown, moist, coarse to fine gravelly,
M N COBBLES, littl e to trace coarse to fine sand, 8 A.P. from 60 to

I- 60 wi th traces of cl ay. (GW) 65 ft.
M N 61 NOTE: Changed augers at 61 ft.

I M N I
Brown, moist, coarse to fine gravelly, COBBLES,

M N some coarse to fine sand, trace clay with
occasional boulders. (GW-GC)

M N

~65
!

M N 65 7 A.P.frolD 65 to
Brown, moist, coarse to fine sandy, coarse to 70 ft.

M N fine GRAVEL, little cobbles, trace clay. (GW-GC)

M N NOTE: Clay has high plasticity.

M N

M N 69 -I
M N I

l- I

I 70

! BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

I
0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON we - WHILE ORILUNG
5·10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ

I 31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-Ol (035,. VERY DENSE 16·30 VERY STIFF X -- OTHER

I
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I
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TEST BORING REPORT BORING NO. LDB-Ol

CR881RRINE PAGE 4 OF 7

DEPTH Str~EIN MOISTURE SAMPLE FIELD CLASSIFICATIONFEET CAVING NU,MBER RANGE REMARKS

M N Dark brown. moist. coarse to fine gravelly. 9 AP from 70 to 75
II COBBLES. some to little coarse to fine sand. ft.

M N Xl 72 trace clay. with occasional boulders. (GW-GC)

M N

M N 74
Grayish-brown. moist. coarse to fine gravelly.

7S M N COBBLES. some medium sand. trace clay. (GP-GC) 10 A.P. from 75 to
80 ft.

M N

M N 77
Brown. moist. medium to fine sandy. coarse to

M N fine GRAVEL. some cobbles. trace clay. with
occasional boulders. (GP-GC)

M N 79
Ian. mofSt. Clean. medium to fine SAND (lens.

80 M N approximately 1 to 2 ft. thick', • (SP) 9 A.P. from 80 to
80.5 85 ft.

M N Brown. moist. coarse to fine sandy. COBBLES.
little coarse to fine gravel. trace cl ay. (GP-GC)

M N 82
Tan. moist. clean. medium to fine SAND. (SP)

M N
83.5

M-W N Brown. moist to wet. medium to fine sandy.
COBBLES. little coarse to fine gravel. trace clay.

,.. 85 M-W L with occasional boulders. (GP-GC )

W L Xl :..86
Brown. wet. coarse to fine gravelly. COBBLES.

W L little coarse to fine sand. trace clay. (GW-GC)

Bottom of Exploration at 87.0 ft.

90
NOTE: Encountered groundwater at approximately
85-87 ft. Material sloughing into borehole.
Terminated exploration at 87 ft.

~ 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5- nJ LOOSE 3'4 !jOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRA8 SAMPLE BORING NO. LDB-Ol fOil-
51. VERY DENSE 16·30 VERY STIFF X -- OTHER
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REPORT BORING NO. LDB-Ol
DOWNHOLE INSPECTIONCA881AAINE PAGE 5 OF 7

DEPTH SAMPLE
IN r,.olSTURI .CALIPER SAMPLE DEPTA

FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

Downhole inspection performed by D. Hallman on 1/30/87.

NOTES: 1- Sample designation ANSA = not sampled
25

2. Ease of sampling:
(p*) =picked, left whit~ marks
(P) =picked
(S) =shoveled
(H) =hand sampled

3. Unless otherwise noted, soil held in
overhang above sample excavation.

_ 30

35 Brown, damp, medium to fine sandy, COBBLES, Cl ay (1) - over-
some coarse to fine gravel. (GP) break appears

consistent with
windows below.

38.0

Brown to rust-brown, damp, fine gravelly, medium (P) medium - quite
0.8 to 39 to fine SAND, little coarse sand, trace coarse dense, has clay also.

40 0 1.1 NS15 40 gravel, with traces of cl aye Contains frequent
layers (up to 6·) of. damp, medium to fine SAND,
with traces of clay. (SPl

D 0.4 to 41.5ARust-brown , damp, coarse to fine GRAVEL, little (P) medium to
0.8 NS14 ~ medium to fine sand, trace cobbles and coarse easily.

42.5 sand, with traces of silt and clay. (GP)
43.0

Dry 43.5 Black, dry, cobbly, coarse to fine GRAVEL, wi~ (P) easily - won't
traces of coarse to fine sand and frequent voids hold in an overhang.
(up to 2·). (GP)

45 :see next page.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-01 lOS51. VERY DENSE 18-30 VERY STIFF X -- OTHER
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BORING NO.
LDB-Ol

DOWNHOLE INSPECTION REPORTCR881RRINE PAGE l:I OF
7

DEPTH SAMPLE
IN

~ISTURE SAMPLE DEPTH
FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

o to 10,7 to 4!) Brown to rust-brown. damp to moist. fine sandy (PI medium -
14 0.9 NS13 46 COBBLES. little coarse to fine gravel. trace cobbles interlocked.

medium sand. with traces of silt and clay. (GP)

47.5

0 11.4 , Brown. damp to moist. coarse to fine gravelly. (P) medium - inter-
to to G12 48 COBBLES. some medium to fine sand. with traces locking is great.
M I~. I 50 of cl aye (GP) Quite a bit of clay

50 NOTE: Higher. caliper for #11 &#12 seems to be still •
51.3 drilling induced overbreak.

1.0 Brown and black. moist~ cobbly. coarse' to fine (P) Hard-interlocked.
14 to G11 51 GRAVEL. little coarse to fine sand. with traces Frequent small voids

1.7 53 of clay. with frequent black (Mn02) staining between gravels.
(coarse sand in pockets). (GP) to (GP-GC)

53.5
Brown. tan and black. moist. coarse to fine - (P) Medium to hard - (
sandy. coarse to fine GRAVEL. little cobbles. slight interlocking;

55 14 0.6 G10 54 with traces of clay. with frequent black and tan quite a bit of cl aYe
56 colored clay pockets (up to 1·). (GW) to (GW-GC)

56.0

IU./ Brown. moist. medium to fine sandy. coarse to (P) Hard - clay and
14 to G9 57 fine GRAVEL. trace cobbles (in layers). coarse interlocking. holds (

10.8 59 sand. with traces of cl ay. with traces of silt. together well.
and frequent tan clay pockets. (GP) to (GP-GC)

59.6
60

Brown and gray. moi st. coarse to fi ne GRAVEL. (P) Hard.
14 1.0 60 little cobbles and coarse to fine sand. with

to G8 62 traces of clay. with frequent small black (Mn02)
1.3 stained layers in-filled with clay. (GW) to (GW-GC~

NOTE: Cobbles predominantly composed of quartzfte~

sandstone. granitics. schist and weathered volcani f-s.
(P) Very hard -

14 0.4 63 Brown. moist. cobbly. coarse to fine GRAVEL. clay ·cementingM

to G7 65 11 ttl e coarse to fi ne sand. with traces of clay. material together.
65 0.6 with occasional black (Mn02) staining and (GWJc 0

medium to fine SAND. trace clay in lenses. (GW- )
NOTE: Gradational change from G5 to G8.

~.l

14 to G6 66 Same as G5. with frequent pockets with more (P) Hard.
~.2 68 coarse sand. (GP) to (GP-GC)

Brown and black. moist. medium to fine sandy.
~.3 69 GRAVEL. some cobbles. trace coarse sand. with (P) Hard-clay and

70 M to G5 71 traces of c1 ay, wi th frequent black (Mn02)JGP ~ to tight interlocking.
~.4 stainina. ( -GC holds toaether well.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILUNG
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM DENSE 5-8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-01 106
51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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DOWNHOLE INSPECTION REPORT BORING NO. LDB-Ol

CRSSIRRINE PAGE 7 OF 7

DEPTH SAMPLE
IN

~ISTUR! SAMPLE DEPTH
FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

0.3 to 69 Brown and black. moist. medium to fine sandy. (P) hard - tightly
M 0.4 G5 71 coarse to fine GRAVEL. some cobbles. trace coarse interlocked and

sand. with traces of clay. with frequent black significant clay as
72.2 (Mn02) staining. (GP) to (GP-GC) binder.

1.1 ~-NOTE: Medium to fine SAND lens. trace cobbles.
M to NS4 72 gravel and clay from approximately 71.1 to 72.4 f • (P) hard -tightly

1.4 74 NOTE: NS4 is the same as G3. with coarse to interlocked grains.
medium sand pockets (beneath cobbles). Clay is

I buff to white in color.
75

0.5 Tan. moist. coarse to fine sandy, coarse to fine (P) hard- well
M to 75 GRAVEL. little cobbles. with traces of clay. with graded, good fnter-

0.7 G3 77 occasional coarse sandy, gravel lenses and .
locking. and cl ay

pockets of cl ay. (GW) to (GW-GC) also helps hold
I together.
I 78.0

M 0.7 78 Tan. moist medium to fine sandy, coarse to fine (P) easi ly - (

G2 80 GRAVEL. trace cobbles and coarse sand. with Material holds up
80 traces of cl~. (GP) well. Moisture too

high for clay to add
NOTE: Sample G2 material appears to continue much strength
to bottom of hole. (W.C. near L.L?)

81
NSl 83 NOTE: Bottom window blocked wi th soil. (

I

85

I

Bottom of casing 86.0 ft. below ground surface.

90

I
!

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-Ol 10151. VERY DENSE i 'S·JD \I'OHY STIFF X -- OTHER
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~ TEST BORING REPORT LDB-02
CR88lRRlNE BORING NO.

PROJECT: Price Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 7
EQUIPMENT USED: Watson 5000/75T American LOCATION: Sta. 96+46

GROUNDWATER DEPTH TO: CASING SAMPLER A~~~~I ELEVATION: 1196.3

HRS AFTER BOTTOM BOTTOM I'\. /
DAlE START: 2/2187

DATE COMP WATER OF CASING OF HOLE TYPE - Auaer DATE FINISH: 2/2187
21?/87 0 NE - 93 SIZE 10 - 36" V DRILLER: Richard Scott

HAMMER WT ~/ - /, PREPARED BY: Dave Hallman
HAMMER FALL / ............. - 1/ ,

DEPTH
SAMPLE

1)'MPLE IIN r,oSTURE CAVING EPTH FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

I Dry N 2 A.P. from 0 to

I
5 ft.

Dry N Tan, dry, SILT, little to trace fine sand", with slight CaC03 cementation. (ML)
Dry N

-ALLUVIUM-
Dry N

Dry N NOTE: Location ~ N 875,773.08, E 508,389.40 7 A.P. from 5 to- 5 10 ft.
Dry N 6

Dry. N Tan, dry, coarse to fine sandy, coarse to fine
GRAVEL, little to trace cobbles, with traces of

Dry N silt and strong CaC03 cementation. (GW)

Dry N -CALICHE-

Drv N 10 18 A.P. from 10 to
f- Tan, dry, cobbly, coarse to fine GRAVEL, little 15 ft.10

Dry L coarse to fine sand, with some CaC03 present.
(GW)

Dry L -SGC-

Dry-D Y

Dry-D Y

Dry-D Y 18 A.P. from 15 to
1-

15 20 ft,
I Dry-D Y

Drv-D Y

Drv-D L

0 L 19
COBBLES:--Brown, damp, coarse to fine gravelly,

l-
n I '-i ttl e coarse to fine sand. (GW)

:10

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOfT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q -- GRAB SAMPLE
51+ VERY DENSE 16-30 VERY STIFF X -- OTHER BORINO NO. I nR.O? I~
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BORING REPORT BORING NO.
LOB-02

TESTCR88IRRINE PAGE 2 OF 7

DEPTH SAMPlE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

Brown. damp. coarse to flne gravelly. COBBLES. 12 A.P. from 20 to
0 L little coarse to fine sand. with slight traces of 25 ft.

clay and occasional boulders. (GW)
0 L

0 L

0 N

25 0 N 6 A.P. from 25 to
30 ft.

0 N
.

0 N

0 N 28
Brown. damp. medium to fine sandy, coarse to

0 N fine GRAVEL. trace cobbles and coarse sand. with
traces of cl ay. (GP )

30 0 N 12 A.P. from 3D to
35 ft.

0 N

0 N 32
Brown. damp. cobb1y. coarse to fine GRAVEL.

0 l some to little medium to fine sand. trace
coarse sand. (GP )

0 l

35 0 l 12 A.P. from 35 to
40 ft.

0 N-l 36
Brown. damp, coarse to fine gravelly. COBBLES.

0 N-l little medium to fine sand. trace coarse sand,
with slight traces of clay and occasional

0 N-L boulders (up to 15~). (GP)

0 N-l

40 0 N-L 19 A.P. from 40 to
~ 45 ft.

0 l NOTE: encountered black (Mn02) stained
cobbles and gravel at approximately 42-44 ft.

0 l

0 L-Y

0 L-Y

~ 45 0 l-Y

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LUIl-Ul! J0'-'51. VERY DENSE 18-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. LDB-02

CR881RAINE PAGE 3 OF 7

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

15 A.P. from 45 to
D L 46 50 ft.

Brown, damp, medium to fine sandy, coarse to fine
D L GRAVEL, trace cobbles, with traces of clay. (GP)

D L 48
Tan to brown, damp, medium to fine SAND, trace

0 N-L ~rine gravel, ·cemented· with traces of clay
(lens?). (SP)

f- 50 0 N-L ilrown, damp,coarse to fine gravelly, COBBLES, 12 A.P. from 50 to
little medium to fine sand, trace coarse sand, 55 ft•

D N-L • with traces of clay. (GP )

0 N-L

0 N-L

D N-L

55 0 N-L 55 10 A.P. from 55 to
Brown, damp to moist, coarse to fine gravelly, 60 ft.

D-M N-L COBBLES, little coarse to fine sand, with traces
of clay and occasional boulders. (GW)

D-M N-L

D-M N-L NOTE: Encountered black (Mn02) stained gravels
at approximately 59 ft.

D-M L

_ 60 D-M L 16 A.P. from 60 to
65 ft.

n_M "'_I 61
Brown, damp to moist, cobbly, coarse to fine

n_M "_I GRAVEL, lit~le medium to fine sand, with traces
of coarse sand and cl aYe (GP )

n_M "'_I

n_M ''''_1

65 n_M M_I 12 A.P. from 65 to
70 ft.

n_M "'-L
n "'_I 67

Brown to tan, damp, fine sandy COBBLES, little
n "'-L coarse to fine gravel, with slight traces of

cl aye (GP)
n "'_1

NOTE: material seems to be qu He dense.
70 n~u 'L' 70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY lOOSE 0·2 VERY SOFT S -- SPLIT SPOON WO- WHilE DRILLING

5·10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
"-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
3'·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-02 I If)51. . VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ Tr:"~T BORING REPORT BORING NO. LDB-02

CR8SIRRlNE ·~ti' PAGE 4 OF 7

DEPTH SAMPLE
IN SAMPLE OEPTH

FIELD CLASSIFICATION REMARKS
FEET CAVING NUMBER RANGE

D-r~ r:-L Brown. damp to moist. coarse to fine gravelly. 12 A.P. from 70 to
COBBLES. little medium to fine sand. with traces 75 ft.

D-M N-L of coarse sand and clay. (GP)

D-M H-L

I

73
Brown to gray. moist, coarse to fine sandy,

M H-L coarse to fine GRAVEL, some cobbles. trace clay.

!rJ-L
! (GW-GC)

75 M i 13 A.P. from 75 to

/N-L I
80 ft.

M

M H-L
-

M ~l-L

H IJ-L

80 M ~J-L 80 16 A.P. from 80 to
Brown to gray. damp to moist. cobbly, coarse to 85 ft.

M N-L fine GRAVEL, little medium to fine sand. with
traces of coarse sand and clay. (GP)

D-M N-L I

D-M lJ-L

D-M I-I-L !

85 D-M N-L 14 A.P. from 85 to
fo- 90 ft •

.M N-L

M N-L
!I/OTE: Encountered a s:nall (6_12"?) lens or 1ayer
~ of: Gray. damp to moist, coarse to fine SAND,

trace fine gravel and clay at approximately 87 ft.
M N-L 88 Sand was ·cemented" into chunks with clav.(SW-~r

M N-L I 89 ----
Gray to brown, moist. medium to fine sandy.

90 M N-L coarse to fine GRAVEL. little cobbles. trace clay. 12 A.P~ from 90 to
(GP-GC ) 93 ft.

M N-L .

M N-L

M N-L
Bottom of exploration at 93 ft.

r- 95 II
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VEi'lY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-e MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DEriSE :}.15 STIFF G -- GRAB SAMPLE BORING NO. LDB-02
51+ V':-:;'{ ~::::.":':" ~a<~o :~nY znFF ! J( -- OTHER 'If._-0. _~ ___ 0__ .. _"_.___ ......_.----
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-- DOWNHOLE INSPECTION REPORT BORING NO. LDB-02
CRS SIRRINE PAGE 5 OF 7

DEPTH SAMPLE
IN •• _ SAMPLE DEPTH

FEET ~IST...... CALIPER NUMBER RANGE

25-

30

35
f-

FIELD CLASSIFICATION

Downhole inspection performed by D. Hallman on 2/3/87.

NOTES: 1. Sample designation ·NS· a not sampled

2. Ease of sampling:
(p*) a picked. left white marks
(P) a picked
(S) • shoveled
(H) • hand sampled

3. Unless otherwise noted, soil held in
overhang above sample excavation.

4. (*) indicates overbreak believed to be
caused by drilling operation rather ttan
unusual ground instability (excessive
borehol e reaming along N si de of boret 01 e).

REMARKS

I

.
I
I
I

el
I
I
I

.1
I
I
I

el

Dry-D 1.6 * '1(

to 2.4
42

NS1~ 43

Brown and gray. dry to damp, coarse to fine
gravelly, COBBLES, trace coarse to fine sand,
with traces of silt and cl~ in pockets, and
frequent voids between gravel and cobbles. (GW)

42.5

(P) hard - tightly
interlocked.

(El

I
I

f- 45 see next page.
N~14 145/46

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3'4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5'8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-02 t 1,\51+ VERY OENSE 18-30 VERY STIFF X -- OTHER I
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DOWNHOLE INSPECTION REPORT BORING NO. LDB-02

CA881AAINE PAGE 6 OF 7

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET I CALIPER NUMBER RANGE

0.4 t 45 Tan and gray, dry to damp, medium to fine sandy, (P) hard - tightly
Dry-D 0.8 NS14 46 coarse to fine GRAVEL, little cobbles, with i nterl ocked. Cl ay

traces of cl aYe (GP ) binder- will hold
<1.5 ft. overhang
over material below.

1.2 48 48.5
0 to NS13 49 Black and brown, cobbly, coarse to fine GRAVEL, (S) easily - loose

1.4 trace coarse to fine sand, with pockets with (porous) gravel layer
~ 50 50.0 traces of cl~ and black (Mn02) staining. lying at angle of

(GW) repose on material
below.

0 1.8 1< 51 Brown. damp, cobbly, coarse to f1 ne GRAVEL, (P) moderate -
to G12 53 little medium to fine sand, trace coarse sand. slight "cemented"
2.4 * with slight traces of clay. (GP ) clay coatings.

54.0
0.4 *

55 0 to NSll 54 (Dense) tan. damp, clean fine gravelly,medium to (p*) very hard - (

1.4 * 56 fine SAND. (SP ) excavated in chunk~.

INTERLAYERED WITH
(P) easy-excavated (

(Dense) tan. damp, clean, medium to fine SAND, in chunks. Very
0.4 tl 57 with pockets containing traces of clay. is?) slight clay halos

D 0.5 G10 58 58.0 on s':r!d grai ns.
Tan, damp, coarse to fine sandy. coarse to fi ne

IGRAVEL,with traces of clay. (GW)
59.5

~ 60
0.8 Black, tan and brown. damp to moist, coarse to (P) moderate - (

D-M to G9 60 fine gravelly, COBBLES, little medium to fine cobbles interlocked
1.0 62 sand, trace coarse sand, wi th traces of cl ~ and and ha s cl ay bi nder,

frequent thin layers with black (Mn02) staining. although some
(GP) pockets are "clean".

3.1 * Black and tan, damp, coarse to fine GRAVEL, (P) hard to (
n tn G8 63 little cobbles and medium to fine sand, with moderate - gravels

3.8 * 65 traces of clay and frequent (4" to 12") layers of i nterl ocked and
'" 65 ·clean" black (Mn02) stained gravel with clay binder present.

65.7 frequent small voids. (GP)

0.0 Tan, damp. medium to fine sandy. COBBLES. (P) Very hard -
n tn 66 little coarse to fine gravel, with traces of silt cobbles interlocked.

0.8 G7 68 and clay and occasional gravel layers with trace Clay acts as binder-
coarse to medium sand and black (Mn02) staining. sand excavated

68.5 (GP) in chunks.
Tan, moist to damp, coarse to fine gravelly.
coarse to fine SAND. with traces of clay andr70 70.3 pockets of cl~ey fine sand. (SW)

r.6 7n171

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING

5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-02 /1351. VERY DENSE 16-30 VERY STIFF X -- OTHER
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~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-02

CR88lRRlNE PAGE 7 OF 7

DEPTH SAMPLE
IN

loIOlST\H SAMPLE DEPTH
FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

0.0 t V 70.31 70 3 (5) hard - cl ay (
0 0.1 G6 71 (Dense) tan. damp. fine SAND. trace medium sand. acts as binder.

71.5 trace cl ay. (Sp-Sr.) excavated in chunks.

0.6 Gray and tan. moist. cobbly. coarse to fine (P) hard - inter- (
M to G5 72 GRAVEL. little coarse to fine sand. trace clay. locked and cl ay

1.1 74 with occasional pockets of black (Mn02) stained acts as binder.
gravel. porous coarse sand and fine gravel. and

74.5 silty cl ay. (GP-GC) -75
1.1 Bl ac.k and tan. moist. coarse to fi ne GRAVEL. (P) easy - poorly

M to G4 75 little cobbles and coarse to fine sand. trace interlocked but
1.4 77 cl~. with frequent small (up to 4" thick) layers cl ay acts as

and pockets of black (Mn02) stained gravel binder.
77.5 (with voids up to 2"). (GW-GC)

0.6 Tan. moist. medium to fine sandy. coarse to fine (P) hard - cl ay (
M to G3 78 GRAVEL. little cobbles. trace coarse sand with cementing material

0.8 79.5 79.5 traces of cl~. (GP) to (GP-GC) together. sand-80 excavated in chunks.

0.7 Tan. damp. medium to fine sandy. coarse to fine (P) easy to (
0 to G2 81 GRAVEL. little to trace coarse sand. trace moderate - gravels

0.9 83 cobbles. with traces of cl~ and Occasional small interloelced
lenses (2· thick) of black (Mn02) stained cl ay coati ngs
gravel. (GP ) cementing finer

material s onto
0.6 gravels.

~ 85 0 to Tan and gray. damp. coarse to fine sandy. coarse (P) moderate to (
0.8 Gl 84 to fine GRAVEL. little cobbles. with traces of hard. Frequent

86 cl~ (sand is predominantly medium sand). (GP) small pockets
(2·-3·) of
"cemented" sand.

NOTE: No groundwater encountered.

Bottom of casing at 89.0 ft. below ground surface.
f-90

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-02 IIl·f51. VERY DENSE 16-30 VERY STIFF X -- OTHER
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LOB-03

5 A,P, from 5 to
10 ft,

8 A,P, from 10 to
15 ft,

5 A,P, from 15 to
.. 20 ft,

BORING NO.

CASING

NOTE: Location =N 870,500,05, E 508,334,32

Brown, damp, medium to fine sandy, coarse to
fine GRAVEl, some to little cobbles, trace coarse
sand, with traces of clay and minor black (Mn02)
staining, (GP)

Light-brown, dry to damp, coarse to fine sandy,
COarse to fine GRAVEL, little to trace silt,
trac'e cobbles (positive reaction for CaC03 with
Hel ), -SGC- (GM)

15,0

10;5

DEPTH TO:

'-EST BORING REPORT

wn NF - 94'

o

o I L

OiL

HAS AFTER BOT rOM BOTTOM
CaMP WATER kJF CASING OF HOLEDATE

GROUNDWATER

1?l4/A7

JOB NO. 11106,00
PAGE NO. 1 of 6
LOCATION: Sta, 43+70

SAMPLER R~g:i, ELEVATION:_..!.1.:..19~l!..l,.:..7 _
DAl E START:-L2L./3u/~8LL7 _

TYPE - Auoer I\. / DATE FINISH:...I.2.L;/4u/~8L.Z _
SIZE 10 _ 36" V DRILLER: Richard Scott

HAMMER WT ."..,/' - / '\ PREPARED By:Alan Howard I
1-__.l--~d,'~__L..,b'~..rAM:,..~E-R_FA-L-L.../..-._~.-;~---- ...v"----'l.'\---_,....__o_av;.;e;",.;,Ha_l;.;l..;,;m_an~--i

DEPTH ~ ! I "0 'I' "MMi'lE I,
IN S·'·'~I'" '1'"'0 I S.b. ••,,.u: . !)f:;;TH FIELD Cl. ASSIFICATION I REMARKSI FEET I I"""'i I". ,,, ! NUU,;E!': j >lANGE I

r-r-j'-- I ~If-.-...j.-~~D....a-rk"""'!'b-r-own--.-d-ry-,-f'!"i-ne-s-a...nd":"y~S":"IL~T~,~t-ra-c-e-c-oa-r-s-e~to-+-"!:'3-A~P,....~fr-o"m~O-t~D-~i

I,I "D-ry" 'I. I~ II II 1 ,0 fine gravel, coarse to medfum sand and clay, (ML) 5 f~,' Ii

I
1\ -TOP SOIL-

'Dry ! N,! Rust-brown, dry, ffne sandy SILT, little clay,
~-r-----l l trac~ coarse to ffne gravel and coarse to medium
i Dry I }J ! i sand, with frequent white nodules of CaCo3
I i I 13,5 (up tol"), -ALLUVIUM- (14.)
I Dry -l_N_~ i,------------:---------1

: i ,;;;-'r,~m to rust-brown, dry, cemented, fine sandy
I- 5 I Dry I N j I $rLi'. lftt"le clay. trace coarse to fine gravel

I _ J Ii! a.id coarse to medium sand, (ML)

~~ I I -CALICHE-
! I I ! i NOTE: frequent cemented nodules up to 3",

Dry-o: ~ I !
Dry-ol N Iii

I I ., ,
I i I Ii
1 Dr)'-OW ~ :
I I

I- 10 i O!"V-D! ~i i
I i
I Ory-DI N

I I

~.•. :v-----------------r---------,
~
CR881ARINE-------,_._-----------------0+----------...,PROJECT: ---:P~r~i..:::c.::.e~R.:..::o:..:::a~d_"O::.:r~a:.:.i.:.:."_T:..:.u:.:.;":.:.;".;:.e1~------------

CLIENT: -.!!O.Eel~e~lJ1!.!lw'"",....:C:<.5a~t:.!.!h.Eer~&~C~omp~a'_'.:"Ly _

CONTRACTOR:__---"E"l!d....:l!:,;r)~g~an!.!....l:C~o::.J."t.l<.lr'_"a""c.::.ti'_'"~g'_C~o"-',....,-:..oIn...."c'-'-, _
EQUIPMENT USED: Watson 5QQ0/75T American

Itl....
........

t-

o....

i i !

i:"1 : I:15m
I-

I L

I

I.
I
I

I

I
I
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I

I

••I .

I
.e
I

NOTE: Occasional boulders up to 18N
,

BLOWS/FT. DENSITY I BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
. 0'"4 VERY LOOSE ! 0-2 VERY SOFT I S -- SPLIT SPOON WD - WHILE DRILLING

5-10 LOOSE I
3-4 sorT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ!31-50 DENSE , g.-I~ STIFF a -- GRAB SAMPLE
51~ 'lEFty O:.U~: r:. ,

HJ<:h) VcRY STiFF X -- OTHER BORINO NO. 1f'5--..----._-- _. .:........_---~---- ...._- LOB-03



E--------------r---------.
CR88lRRlNE TEST BORING REPORT :::~NG2 NO'

OF
~OB-03

DEPTH SAMPLE
IN "'OI:STUf~ SAMPLE DEPTH

FEET I"" CAVING NUMBER RANGE

o L

I- 25

o

o

o

o

o

o

L

L

L

L

L

y

20.5

26.0

FIELD CLASSIFICATION

Brown and gray, damp, cobbly, coarse to fine
GRAVEL, some to little medium to fine sand,
little to trace coarse sand. with traces of cl ay
and occasional boulders (up to 15·). (GP)

NOTE: boulders or nested cobbles from
approximately 26 to 28 ft.

REMARKS

8 A.P. from 20 to
25 ft.

14 A.P. from
25 to 30 ft.

I

.
I
I
I

el
I

30

o

o

o

o

L

y

y

L

28.0

Brown to rust-brown and gray. damp, clean,
medium to fine sandy. coarse to fine GRAVEL,
some cobbles. trace'coarse sand. (GP) 17 A.P. from 30 to

35 ft.

I
I

I- 35

o

o

o

o

o

o

o

L

y

y

L

L

L

L

32.0

Dartt brown and gray. damp. medium to fine sandy.
coarse to fine GRAVEL, little cobbles. trace
coarse sand. with traces of silt and clay
(slight positive reaction for CaC03)' (GP)

NOTE: occasional calcareous nodules (up to 1·)
at approximately 36 ft.

9 A.P. fram 35 to
40 ft.

.1
I
I
I

I
I

I

el

I
-I

17 A.P. from 40 to
45 ft.

GROUNDWATER ABBREVIATIONSSAMPLE IDENTIFICATION

S -- SPLIT SPOON wo- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON t-N_R;.;-;",;,;,NO~T:...;.R;,;E,;;;AD;..~:_::'~---..,

G -- GRAB SAMPLE BORING NO. LOB-03 I I t:.
x -- OTHER

CONSISTENCY

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

Brown. damp, medium to fine sandy. coarse to fine
GRAVEL. some cobbles. trace coarse sand, with
slight traces of cl ay and slight. bl ack (Mn~)

staining. (GP)

41.0

0·2
3·4
5-8
9·15

145·30

BLOWS/FT.

L

L

L

L

L

L

L

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

o

o

o

o

o

o

n

0·4
5'10

11'30
31·50
51.

BLOWS/FT.

II) I- 40
lID
I

II)..
I....
~
'l*:
2
II:o
U.

~I- 45

rsl--...--...- ...--~--...------....---------..,.---....-------_1



=--------------r---~~___,
CR881RRINE TEST BORING REPORT ::=~NG3 NO'

OF
_~OB-03

I

I.
I DEPTH SAMPLE

IN L"OtSTUl~ CAVING SAMPLE Rl~
FEET 1M NUMBER FIELD CLASSIFICATION REMARKS

o L
I o L

46.5

11 A.P. from 45 to
50 ft.

D L

o L

12 A.P. from 50 to
55 ft.

12 A.P. from 55 to
60 ft.

9 A.P. from 60 to
65 ft.

Oarlc brown. damp. medilJ1l to fine sandy. coarse
to fine GRAVEL. little cobbles. trace coarse sand
with traces of silt and cl aye (GP)

Dartt brown, damp, medi lJ1l to fi ne sandy. coarse
to fine GRAVEL. some cobbles, trace coarse sand.
with traces of clay (soil holds together in a
ball when squeezed). (GP)

NOTE: Frequent pockets (1) of clean sandy
GRAVEL and occasional boulders (up to 18-).

NOTE: Fewer cobbles (-little-) at approximately
60 ft. - varies. Increased black (Mn02) staining
of gravel and cobbles and slight clay increase
also at approximately 60 ft.

52

L

L

L

L

L

L

L

L

L

L

o

o

o

o

o

D

D

o

D

D

50 +-_0_+-L_-l

60
-+--~f----"

I- 55 .+-_O_4-_L_-l

I
Ie
I
I
I
I.
I
I

1 11

GROUNDWATER ABBREVIATIONS

S -- SPLIT SPOON wo- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED

U -- UNDISTURBED PISTON ~N.:.:R~-~NO~T-R:;,;EA;;;;D;..,.""""""---_1

G -- GRAB SAMPLE BORING NO. LDIl-O~
x -- OTHER

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

Brown. coarse to fine sandy, coarse to fine
GRAVEL. some to little cobbles, trace to traces
of cl aYe (GW) to (GW-GC

See next page.

63

68

Black and brown. cobbly. coarse to fine GRAVEL.
64 trace coarse to fine sand and clay (black and tan
nClays). (GW-GC)

- 9 A.P. from 65 to
70 ft.

0·2
3·4
5-8
9.15

18·30

BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION

L

L

L

L

L

L

L

L

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

D

M

M

o

M

M

M

M

0·4
5·10

11-30
31·50
51..

BLOWS/FT.

_ 65 +_M_+_L_-l,
II)...
I...

~
~
2
II:

~
~ 70tsl-_..I. ..._--....._ .... ..... ..,.. :... ~

I
I

I
I.

I
Ie
I
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• .-TEST BORING REPORT BORING NO. LOB-03

CR88lRRlNe PAGE 4 OF (j

IDEPTH Ste~EIN SAMPLE FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

M L Brown, mofst, coarse to ffne sandy, coarse to 10 AP from 70 to 75 I
ffne GRAVEL, some cobbles, trace cl~ (GW-GC) ft.

M L TO IBrown, mofst, cobbly, coarse to ffne GRAVEL,
M L lfttle coarse to ffne sand, trace clay. (GW-GC)

M L el
75 M L 9 A.P. frOID 75 to

f- 80 ft.
M L I
M L

M L 78 I
M L Gray, brown and black, mofst, cobbly, coarse

Ito ffne GRAVEL, lfttle medfum to ffne sand,
80 M L trace coarse sand and C11J:'J (behaves 1fke a cl ayey 11 A.P. from 80 to

GRAVEL). (GP-ll:) 85 ft.
M L INTERLAYEREO WITH .1M L Brown, mofst, coarse to ffne gravelly, COBBLES,

lfttle coarse to ffne sand, trace clay. (GW-GC)

IM L

M L

f- 85 M L 7 A.P. frOID 85 to I90 ft.
M L

NOTE: possfblehfgher cl~ content (-lfttle?-) IM L from 88 to 89 ft.

M L

elM L

f- 90 M L 5 A.P. from 90 to III) 94 ft.coI
II) M L 91...
I...

I... M L Tan and gr~, mofst, medfum to ffne sandy,

~
COBBLES. lfttle coarse to ffne gravel. trace

M L cl~ (cream-colored cl ay. not as plastfc as
~ above clays). (GP-GC) I~ M La:
0 Bottom of exploratfon at 94 ft.II.

en f- 95 M L -Ien
~
u

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S-- SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED I"'30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ

3'·50 DENSE 9·15 STIFF G-- GRAB SAMPLE BORING NO. LUlS-U", t 1851. VERY DENSE 18·30 VERY STIFF X-- OTHER
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.DOWNHOLE INSPECTION BORING NO• LDB-03
REPORT

CR88lRRlNE PAGE 5 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

Downhole inspection by D. Hallman on 2/4-5/87.
NOTE: See explanatory notes on p 5/7 on LDB-Ol
boring log.

Rust to tan. damp. fine sandy. coarse to fine (P) moderate tou.o 1:1 :!!.
D 0.7 NS15 48 GRAVEL. little cobbles. trace coarse to medium easy - less clay

sand. with traces of silt and cl~ and occasional than at windows
black coarse sandy gravel pockets. (GP ) 11 to 14.

50
I." 'tl ~ Tan to rust-brown. damp. medium to fine sandy. (P) moderate -

D 1.5 NS14 51 coarse to fine GRAVEL. little cobbles. trace slightly fnte..-
coarse sand. with traces of cl~. (GP ) locked.

52

0.7 Tan to brown. damp. medfllll to fine sandy. coarse (P) hard to (

D 'to NS13 53 to fine GRAVEL. little cobbles and coarse sand; moderate - inter-
55 0.9 55 with traces of cl~ (binding material together). locked and clay

(GP ) ·cementation·.

0.7 Rust-brown to tan. damp to moist. medium to fine (P) moderate - (

D-M to G12 56 sandy. coarse to fine GRAVEl. some to little interlocking and
u.~ 58 cobbles. with traces of clay (decreasing upwards). has slight clay

(GP ) ·cementation·.

0.7 Rust-brown. moist. medium to fine sandy. coarse (P) moderate to· (

60 to Gll 59 to fine GRAVEl. little to trace cobbles. with easy - interlocked
~

M 1.Z 60 traces of cl~ and occasional lenses or layers sl ightly and
61 (up to 6·) of Mn02 stained coarse to fine slight cl ~

gravelly COBBLES (with voids up to 2· to 3·). (GP) ·cementation·.

M 1.1 62 Black and rust-brown. moist. coarse to fine (P) easy - slight (

to G10 64 gravelly COBBLES. trace coarse sand. with traces interl ocki ng but
1.8 of clay and black (Mn02) staining. Frequent poor gradation.

l~ers contain little to trace coarse to fine Cl ay is sticky but
65 sand. Open voids (up to 2·) occur between gravel W.C. near L.l. (?)- 65.5 and cobbles. (GP )

M 0.9 Rust-brown. moi st. medi um to fi ne sandy. coarse (P) hard - fnter- (

to G9 !!:.! to fine GRAVEl. little cobbles. trace to traces locked and has
1.1 67 of clay. with occasional small pockets of black clay ·cementation·.

(Mn02) stained material. (GPl to (GP-OC)

light rust-brown. gray. and black. MOist. medium (P) moderate - (

0.3 G8 68 to fine sandy. coarse to fine GRAVEL. little poorly fnterlocked
M to 70 cobbles. trace coarse sand and cl ay. wi th clay ·cementing·

f- 70 o 6 frequent pockets of black (Mn02l stained coarse sand fnto chunks.
sandY oravel. (GP-Gel

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31·50 DENSE V·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-03 II q51. VERY DENSE 115·30 VERY STIFF X -- OTHER
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DOWNHOLE INSPECTION REPORT BORING NO. LOB-03

CR881RRINE PAGE 6 OF 6

DEPTH SAMPLE
IN '~I-- SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

NOTE: Gray clay within black 1ayers, rust-brown
cl ay otherwise.

M 0.5 G7 71 Black, brown and rust-brown, moist, medium to (P) hard to
to 73 fine sandy, coarse to fine GRAVEL, little moderate - poorly
0.8 cobbles, trace coarse sand and clay, with interlocked, cl ay

frequent layers (up to 4·) stained black with acts as binder.
74.0 MnO,. (GP-OC)

(P) very hard - (

75 M 0.6 74 Tan and gray. moist, medium to fine sandy, i nterl ocked and
to G6 76 COBBLES, little coarse to fine gravel, with cl ay ·cementing"
0.9 traces of clay and frequent pockets of fine material together

gravel and cl ay. (GP ) (sand excava ted
77.0 in chunks).

0.3 Tan and gray, moist, coarse to fine sandy, (P) moderate - (

M to G5 77 coarse to fine GRAVEL, little to trace cobbles, slight i nterl ock i ng.
0.5 79 trace cl ay, with occasional Mn02 stained 1ayers Clay acts as

/pockets (san~ is in coarser and finer pockets). binder.
(GP-OC)

80
0.2 Tan, gray, and black, moist, coarse to fine (P) moderate - (

M to G4 80 sandy, coarse to fine GRAVEL, trace clay, with poorly interlocked
0.3 82 frequent pockets of tan cl ay and black (MII02) but cl ay acts as

staining on gravel. (GP-GC) binder.
82.5

0.2 Tan to gray, moist, coarse to fine gravelly, (P) hard - tightly (

M to G3 83 COBBLES, some to little coarse to fine sand, i nterl ocked.
0.4 85 trace cl ay. (GP-OC)

85

0.2 Tan to gray, moist, coarse to fine gravelly,. (P) very hard - (
M • tn G2' 86 COBBLES, some medium to fine sand, trace coarse tightly inter-

0.3 88 sand and cl ay. (GP-OC) locked, cl ay acts
NOTE: Some cobbles are completely weathered as binder.
but retain their shape.

89 0
0.0 Brown, tan and black; moist, coarse to fine (P) easy - not (

90 M tn Gl 89 sandy, coarse to fine GRAVEL, trace clay, with interlocked well.
0.3 91 frequent layers of black (Mn02) stained coarse Clay possibly has

sandy GRAVEl, trace medillll to fine sand and cl ay. W.C. near L.L., but
(GW-GC) is still quite stick)

and soil holds up
well.

Bottom of casing at 94.0 ft. below ground surface
95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ

31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING MO (J-O51. VERY DENSE 16-30 VERY STIFF X -- OTHER LOB-03
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~ TEST BORING REPORT BORING NO. LDB-04
CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: -Ed Logan Contracting Co., Inc. PAGE NO. 1 of 7

EaUIPMENT USED: Watson 5000/75T American LOCATION: Sta. 166+75

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~~1 ELEVATION: 1181.7

HR5 AF~ ~TTOM BOTTOM "- /
DAlE START: 2118/87

OATE COMP WATER CASING OF HOLE TYPE - Auaer DATE FINISH: 2119/87

z'19/R', WO 82' 89' 87' SIZE 10 36- V DRILLER: Richard Scott-
2/20/8 2 81 8' - 82 5' HAMMER WT ............ ./ - /"\. PREPARED BY: Dave Hallman
2120/8 28 80.5' - 82.5' HAMMER FALL ./ .............. - / "DEPTH

SAMPLE 'is'li1 PLE
IN ~S1U1E CAVING PTH FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Light brown, dry, silty fine SAND, trace clay. 3 A.P. from 0 to 5
CaC03 present. with frequent cemented nodules ft.

Dry N (up to 1/2-). -ALLUVIUM- (SM)

Dry N
NOTE: Location • N 882.814.33. E 508.190.44

Dry N

5 Dry N 7 A.P. from 5 to- 10 ft.
Dry N

Dry N 7
Ian, ary. clean, coarse to t1 ne ::iANU, 11 't'tl e

Dry L fine gravel. -AllUVIUM- (SW)

Dry l 9

10 Dry Y Tan and gray, dry. clean. coarse to fine 13 A.P. from 10
~ gravelly, coarse to fine SAND, little cobbles. to 15 ft.

Dry S -SG~- (SW)

Dry S

Dry S

Dry S

15 Dry S 27 A.P. from 15
~ to 20 ft.

I Dry S 16

Dry-O S Tan. dry to damp. clean. medium to fine SAND.
(SP)

Dry- S 18

Dry-[ S Tan, dry to damp, clean, coarse to fine sandy,
coarse to fine GRAVEL. some cobbles, with

~ 20 n..v~r c; occasional boulders (up to 18-) (GW)
-Tn- IS!'!' n!'xt Daae.)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 sorT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF G -- GRAB SAMPLE
51+ VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. LDB-04 I~ I
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CA881RRlNE TEST BORING REPORT ::~NG :a"OF ~DB-04 I

DEPTH SAMPLE
IN ~"OI:STUI:a:l' SAMPLE DEPTH

FEET I'" CAVING NUMBER RANGE

Dry-D Y

Dry-D Y 22

FIELD CLASSIFICATION

Tan. dry to damp. clean. coarse to fine gravelly.
coarse to fine SAND. little cobbles. (SP)

REMARKS

120 A.P. from 20 to
25 ft.
Sand is predominately
medium to fine.

I
I

I
I

I

I

I

I

el

el
I

.1
I

.1
-I

11 A.P. from 25 to
30 ft.

18 A.P. from 30 to
35 ft.

8 A.P. from 40 to
45 ft.

20 A.P. from 35 to
40 ft.

Tan to brown. damp. clean. medium to fine sandy.
COBBLES. some coarse to fine gravel. with
occasional boulders (up to 16 W

). (GP)

NOTE: Encountered boulder at 26 ft. (20W x
12w x 12 W

).

Tan to brown. damp. clean. coarse to fine
gravelly. COBBLES. some medium to fine sand. trac
coarse sand. with occasional boulders. (GP)

NOTE: Encountered black (Mn02) stained
gravel and cobbles. and slight clay coatings~

from approximately 34 to 36 ft.

Tan to brown. damp. coarse to fine gravelly.
COBBLES. little coarse to medium sand. (GP)

NOTE: Encountered boulder at 34 ft. (24" x
14" x 12 W

).

Brown to light brown. damp. coarse gravelly:-
COBBLES. some coarse to fine sand. with
occasional boulders. . (GP)

Brown. damp. cobbly. coarse to fine GRAVEl •
little coarse to fine sand. with slight
traces of clay as coatings. (GW)

26

31

41

34

N-L

N-L

N-L

N-L

L

N-L

L

N-L

L

L

L

N-L

L-Y

L

L-Y

N-L

N-L

o Y

o

o

o

D

o

D Y

D Y

o

o

D

D

o

o

o

o

o

D

o

D L

D

o L

n

40

25-

30-

35-

:p
~
I......

~
'tl:
~
a:
~

~~ 45

~~-"'--"'--"'-~""-""'-------"'---------""~--""'---------lBLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONSBLOWS/FT.

0-4
5-10

11-30
31·50
51.

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0-2
3·4
5-8
9·15

16-30

VERY SOFT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF

S -- SPLIT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON ~N:.:;:R~-~N;:,;;O;;.:,T....;;,;RE:;.:;A;.::D_~~ --l
G -- GRAB SAMPLE LOB 04BORING NO. - f Z Zx -- OTHER

I
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TEST BORING REPORT BORING NO. LDB-04

CR881RRINE PAGE 4 OF 7

DEPTH SAMPlE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

M N Brown, moist, coarse to fine gravelly, COBBLES, 2 AP from 70 to 75
little coarse to fine sand, trace cl~, with ft.

M N occasional boulders. (GW-GC)

M N

M N

~ 75 M N 6 A.P. from 75 to
80 ft.

M N 76

D-M N Tan, damp to moist, clean, fine SAND.

D-M N

D-M N 79

80 M N Brown, moist, medium to fine sandy, COBBLES, 10 A.P. from 80 to
little to trace coarse to fine gravel, with 87 ft.

M N traces of. clay. (GP)

M N NOTE: Encountered groundwater at approximately
82 ft.

M N

W N 84
Brown, wet, coarse to fine gravelly, COBBLES,

85 W L little coarse to fine sand, trace clay.
. (GW-GC)

W L

w L

... - Bottom· of Exploration at 87.0 ft•

90

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDlUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. LDB-04 12l!51. VERY DENSE 18-30 VERY STIFF X -- OTHER



REMARKS

PAGE 5 OF 7

BORING NO. LDB-04

FIELD CLASSIFICATION

DOWNHOLE INSPECTION REPORT
DEPTH SAMPLE

F~~T !MoISTUFI CALIPER ~t~~i~ ~~

~---------------_r---------,
~
CR881RRINE

I

I.
1-

I
I Downhole inspection performed by D. Hallman on 2/19/87

Ie
I
I
I

25

30

NOTES: 1. Sample designation "NS" • not sampled

2. Ease of sampling:
(p*) • picked, left white marks
(P) • picked
(S) • shoveled
(H) • hand sampled

3. Unless otherwise noted, soil held in
overhang above sample excavation.

Ie
I
I 35

I
Ie

(NW

GROUNDWATER ABBREVIATIONSSAMPLE IDENTIFICATION

S -- SPLIT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED

U -- UNOISTURBEO PISTON ~N~R:..;-~NO~T~R:.:ioE~A0:o:..-- __---~

G -- GRAB SAMPLE BORING NO. LDB-04 /2 r'
x -- OTHER ;;)

See next page.

CONSISTENCY

Same as NS14, but cobbly, coarse to fine GRAVEL, (P) Hard.
and with traces of rust colored clay.

(GP) to (GP-GC)

VERY SOFT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF

0-2
3-4
5-8
9·15

16·30

42
43

BLOWS/FT.DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0.9 to
11 1 NS15n

0-4
5-10

11-30
31-50
51.

45

40

BLOWS/FT.

~
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~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-04

CR881RRINE PAGE 6 OF 7

DEPTH SAMPlE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET I CALIPER NUMBER RANGE

0 0.4 to 45 Black and rust-brown, damp. coarse to fine (P) Easy - little
0.8 NS14 46 46 gravelly, COBBLES, trace coarse sand and cl~.· sand to help hold

,\partfallY stafned black with Mn02 and partfal1y material together.
infilled with rust colored clay. Frequent open
voids and medium to fine sand pockets. (GP-GC)-

0.1 ~ Rust-brown, damp, coarse to fine gravelly, (P) Hard - tightly
0 to 0.6 NS13 49 COBBLES, little medium to fine sand. trace coarse interlocked, clay

sand, with traces of tan clay. (GP) binder.
I- 50

(P) Hard - tightly
0.8 Tan to rust-brown, damp to moist. cobbly. coarse interlocked, clay

D-M to G12 il. to fine GRAVEL, some to little medium to fine binder. Sand fre-
1.1 53 sand, trace coarse sand, with traces of clay. quently -cemented-

(GP) into chunks. Clay
providing more
strength than below.

.<r.1J Tan. moist, medium to fine sandy, coarse to fine
I- 55 M to Gll 54 GRAVEL, little cobbles. trace coarse sand, with (P) Hard - tightly {

1.1 56 traces of cl~ and occasional small l~ers (up interlocked - cl~

to 4-) of Mn02 stained material. (GP) binder.
56.5 -

0.4 Tan, rust-brown and black, moist. coarse to fine (P) Moderate to (
M to G10 57 sandy, coarse to fine GRAVEL. little cobbles, easy ~ gravel layers

0.8 59 trace cl~. with frequent l~ers (up to 6- thick) are loose, cl~
of dry. black (Mn02) stained, cobbly, coarse binder in rest of
to fine GRAVEL with voids (up to 2-). (GP-GC) material.

60
0.3 Tan to brown, moist. medium to fine sandy, coarse (P) Moderate - {

M to G9 60 to fine GRAVEL. some to little cobbles. trace slight interlocking.
0.5 62 cl~. with occasional pockets of well sorted. Cl~ acts as binder.

gravel with black (Mn02) staining. voids and
cream colored cl~ pockets. (GP-GC)

0.5 Brown to tan. moist. medium to fine sandy, (P) Moderate to {

M to 63 coarse to fine GRAVEL, little cobbles, with easy - not fnter-
0.7 G8 65 traces of cl~ and frequent coarse sandy gravel locked. but has

65 1enses. (GP-GC) cl~ binder.
65.5 -

0.2 Brown. moist. coarse to fine gravelly, COBBLES, (P) Hard - cl~ (

M to G7 66 little coarse to fine sand, trace clay, with binder and
0.4 68 frequent pockets of cream colored cl~. (GP-GC) interlocked.

68.5
Brown to tan, moist. coarse to fine sandy. coarse (P) Easy - non- (

0.4 to fine GRAVEL. some cobbles, with traces of clay interlocked, but
70 M +" G6 69 and occasional black (Mn02) stained lenses. clay acts as

0.5 71 (GP) to (GP-GC) binder

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-04 IZb51. VERY DENSE 111-30 VERY STIFF X -- OTHER
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E)

(SE

REPORT BORING NO.
LDB-04

DOWNHOLE INSPECTIONCR88lRRlNE PAGE 7 OF 7

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

0.4 to 69 Brown to tan, moist, coarse to fine sandy, coarse (P) Easy - material
M 0.5 G6 71 to fine GRAVEL, some cobbles, with traces of cl~ is not interlocked

and occasional small lenses of black (Mn02) but cl ay acts as
stained gravel. (GP) to (GP-GC binder.
NOTE: Many cobbles are fractured and weathered.
Brown and tan, moist, coarse to fine GRAVEL, (P) Moderate to (

0.4 little cobbles and coarse to fine sand, with hard - clay binder
M to G5 M traces of clay and frequent small lenses of and slight inter-

u.o 74.5 black (Mn02) stained gravels (up to 2- thick) locking.

"" 75
containing small voids. (GP) to (GP-GC)

M 0.1 ~ Brown to tan, moist, medium to fine sandy, coarse (P) Hard - clay (

to G4 77 to fine GRAVEL, little cobbles and coarse sand~ binder and inter-
0.3 77.0 trace cl~, with frequent small pockets of clay locked.

and black (Mn02) stained material with
occasional voids (up to 3/4-). (GP) to (GP-GC)

O.l
M to G3 78 (Ve~ dense) brown, moist, fine SAND, with (P) Easily to (S) (

U.4 80 occasional gravel and coarse sand pieces. (SP) hard.
80

80.5
Brown, moist to wet, coarse to fine sandy, coarse (

0.4 to fine GRAVEL, little cobbles, trace clay. (GW-G )

W to NS2" 81' NOTE: Standing groundwater inside casing at
0.6 83 81.& ft. below ground surface during downhole

, inspection.
I
! I

I

_ 85 NSl 84 (

86

Bottom of casing at 89 ft. below ground surface.
90

f- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-04
51. VERY DENSE 18·30 VERY STIFF X -- OTHER 127
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~ TEST BORING REPORT LOB-OS
CR881RRINe

BORING NO.

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 7
EQUIPMENT USED: Watson SOOO/75T American LOCATION: Sta. 139+00

GROUNDWATER DEPTH TO: CASING SAMPLER ..~~~~. ELEVATION: 1188.2
DAlE START: 2119/87

IHAS AFTEJ; BOTTOM BOTTOM I\. /DATE COMP WATER bF·CASING OF HOLE TYPE - Auqer DATE FINISH: 2/20/87
?/'lO/S7 WD 91' - 91' SIZE 10 - 36- '\../ DRILLER: Richard Scott
2120/8725 89' - 91' HAMMER WT ........... / - /'\.. PREPARED BY: Bruce Robinson
2/23/87 64 88' - 91 ' HAMMER FALL / ........... - 1/ '\ Dave Hallman

DEPTH
SAMPLE ~MPLE

IN ~STLflE CAVING EPTH FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

Brown, dry, clayey SILT, trace flne sar1cf ana
Dry N 1.0 roots. -TOPSOIL- (ML) 2 A.P. from 0 to 5

ft.
Dry N NOTE: Location 2 N 880,024.32, E 508,083.85

Dry N
Brown, dry, clayey SILT, little to trace fine

Dry N sand, with frequent calcareous nodules (up to
3-) and occasional gravel. (ML)

5 Dry N -ALLUVIUM--
Dry N 6.0 5 A.P. from 5 to

10 ft.
Dry N NOTE: Same as above, but highly cemented from

approximately 6 to 12 ft.
Dry N -CALICHE-

Dry N

f- 10 Dry N

Dry N 4 A.P. from 10
to 15 ft.

Dry N 12.0 -
Dry N

NOTE: Same as above, but not cemented. (ML)
Dry N -ALLUVIUM-

14.5

15 Drv L
I~ Brown, dry, clean, medium to fine sandy, coarse
I Dry Y to fine GRAVEL. little cobbles. trace coarse 9 A.P. from 15

sand• (GP) to 20 ft.
Drv Y -SGC-

NOTE: -Some- cobbles at approximately 18 or
0 y 19 ft.

0 y

I- 20 n v

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 SOrT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF a -- GRAB SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. nA_05 I J.e

~

:I
a:o
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en
en
a:
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co
II'l...
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REMARKSFIELD CLASSIFICATION
DEPTH SAMPLE

IN IuocSTUl~ SAMPLE DEPTH
FEET I"" CAVING NUMBER RANGE

= --------------------r----~L:-=D'::"'"B-'::":05;-------,
CR881RRINE TEST BORING REPORT ::::~G2NO'OF

I

••
I

D Y

D Y

8 A.P. from 25 to
30 ft.

Rust-brown. damp. medium to fine sandy. COBBLES.
some coarse to fine gravel. trace coarse sand.
with traces of cl ay and frequent bl ack (Mn02)
staining on cobbles and gravel. (GP)

NOTE: Varies to sandy GRAVEl with occasional
boulders at approximately 22 ft.; traces of silt
at approximately 24 ft.

18 A.P. from 20 to
21 25 ft.y

y

Y

y

L

D

D

D

o

D25
-+----+--~

I
I
Ie
I
I

D

D

L

L 29

7 A.P. from 30 to
35 ft.

Dart brown and gray. damp. medi lIlI to fi ne sandy.
coarse to fine GRAVEl. some cobbles. with traces
of silt and clay and frequent boulders.

(GP) to (GP-OC)
L

L

L

N-L

L

D

D

D

D

D

30
-+---+--~I

I.
I

"" 35 -t-D_-t_N_-L~

I D N-L 36

10 A.P. from 35 to
40 ft.

11 A.P. from 40 to
45 ft.·

GROUNDWATER ABBREVIATIONS

S -- SPliT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON ~N_R--_N_O_T__RE-A-D.....'WIII''"'''---__t
G -- GRAB SAMPLE BORING NO. LDB-05 /.;: a
x - OTHER I

CONSISTENCY SAMPLE IDENTIFICATION

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

Tan and black. damp to moist. coarse to fine
sandy. coarse to fine GRAVEL. little cobbles.
with traces of tan clay and frequent black (Mn02)
staining. (GW) to (GW-GC)

Dart brown. damp to moist. coarse to fine
gravelly. COBBLES. little coarse to fine sand.
with traces of clay and black (Mn02) staining.

(GW) to (GW-GC)
NOTE: Soil moldable when squeezed in hand.

42

0-2
3·4
5-8
9·15

18·30

BLOWS/FT.

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

D

D-M

D-M

D-M

D-M

D-M

D

0·4
5-10

11-30
31·50
51.

40 D-M
+---i---l

BLOWS/FT.

~
I

~
I

~
~
::I
II:

~
: r- 45 +D'--_I_;.;.N-....;;L'-!

til--...- ....--...--+--...------,...---------r---.....-------...,

I

I

I

I
.-



:m---------------r"'--------.
CA881AAINE TEST BORING REPORT :::~NG1NO'OF ~DB-05

DEPTH SAMPLE
IN IuocSTUl~ SAMPLE DEPTH

FEET I"'" CAVING NUMBER RANGE

o N-L 46

FIELD CLASSIFICATION REMARKS

7 A.P. from 45 to
50 ft.

I

e l
I
I

... 50 -+-D --4_N.;..-...,;;L~

o

o

o

o

N-L

N-L

N-L

L

Rust-brown, damp, coarse to fine sandy, coarse
to fine GRAVEL, little cobbles, with traces of
cl~. (GW) to (GW-GC)

NOTE: Gravels have cream colored clay coatings,
and bl aclc (Mn02) staining. Frequent chunts
of ·cl ~-cemented· sand. 9 A.P. from 50 to

55 ft.

I
el

I

55 -1-D_-+-.....;;.L-l

_ 60 -t-D_--t-_L__-1

o

o

o

o

o

o

o

o

n

n

o

L

L

L

L

L

L

L

N-L

N-L

N-L

N-l

52

58

61.5

64

-
Brown, damp, medillD to fine sandy, coarse to
fine GRAVEL, some to little cobbles, with
traces of cl~ (soil holds together in a ball
when squeezed). (GP) to (GP-GC)

NOTE: Bulge on north side of borehole between
47 and 58 ft. below ground surface is kiclcing
auger to the south.

Light brown, damp, coarse to fine sandy, coarse
to fine GRAVEL, some cobbles, with traces of
cl~ (very little Mn02 staining). (GW)

-',-
NOTE: Medium to fine sandy, cleaner, and little
cobbles at approximately 61.5 ft. (GP)

7 A.P. from 55 to
60 ft.

6 A.P. from 60 to
65 ft.

I
I

el
I
I
I

I
I

,I
el

6 A.P. from 65 to
70 ft.

GROUNDWATER ABBREVIATIONSCONSISTENCY SAMPLE IDENTIFICATION

Brown, damp to moist, cobbly. coarse to fine
GRAVa, some medium to fine sand, trace coarse
sand with traces of cl~ (soil holds together
in a ball when squeezed). (GP) to (GP-GC)

BLOWS/FT.

N-L

N-L

N_I

DENSITY

D-M

n_M

n

D-M

BLOWS/FT.

65 D-M N-LmI- -t-=r-.>.:...-+-":"--=---1
I

¥!
I....
~
~
2a::
~
: 70 +In''----4-Jull::--~I

~~_.-._......_.-.-.....~_....._-----...,---------..,.-_...I...._------1
0·4
5·10

11-30
31-50
51.

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0·2
3·4
5-8
g.15

18·30

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

S -- SPLIT SPOON WO- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON I-'N_R_-_N_O_T__RE_A;;:D~~~~__----I
G -- GRAB SAMPLE BORING NO. LOB-OS 1" Z'-x _ OTHER ~(_l

I
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TEST BORING REPORT BORING NO. LOB-OS

CA881AAINE PAGE 4 OF 7

DEPTH SA~E
IN CAVING SAMPLE RlHGE FIELD CLASSIFICATION REMARKS

FEET NUMBER

0 N-L 71 See previous page. SAP from 70 to 75
ft.

0 N-L Light brown, damp, clean, medium to fine sandy,
coarse to fine GRAVEl, 11 ttl e cobbles, trace

0 N-L 73 coarse sand. (GP )

O-M N-L Dane brown, damp to moist, medium to fine sandy,
coarse to fine GRAVEL, little cobbles, trace

75 O-M N-L coarse sand, with traces of clay and frequent 6 A.P. from 75 to
pockets of rust-brown medium to fine sand. (GP) 80 ft.

D-M N-L 76

0 N-l Tan, damp, clean, medium to fine sandy, coarse
GRAVEL, little cobbles, trace fine gravel and

n N-I coarse sand. (GP)
78.5

0 N-L
Tan to brown, damp, coarse to medium sandy,

80 0 N-L coarse gravel, little cobbles, trace fine gravel 7 A.P. from 80 to
and fine sand, with traces of clay. (GP) to 87 ft.

n N_l (GP-GC)
NOTE: Soil forms a ball when squeezed in hand.

0 N-L

0 N-l

n N-l

I- 85 0 l-l 85 8 A.P. from 85 to
90 ft.

0 N-l Tan, damp, coarse to medium sandy, coarse to
fine GRAVEl, little cobbles, trace coarse sand,

n U_I with traces of clay as coatings on gravel, and
frequent black (Mn02) staining on gravel.

14_W N_L (GP) to (GP-GC)

14_W N_' 89
Black and rust-brown, moist to wet, cobb1y,

90 14_W N_I coarse to fine GRAVEL, little to trace coarse 11 A.P. below 90
to fine sand, trace clay. (GW-GC) ft. (penetrated

", U_I ~ Black (Mn02) staining with rust- to 94 ft.:!.: hol e
brown c1 ay between gravel s. stayed open to

", v 91 ft.)
Brown, wet, cobbly, coarse to fine GRAVEl, little

", v coarse to fine sand. (GW)
NOTE: Groundwater table at approximately 91 ft.

", v

Bottom of Exploration at approximately 94 ft.
95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LOB-OS 13,51. VERY DENSE 16-30 VERY STIFF X -- OTHER
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REMARKSFIELD CLASSIFICATION
DEPTH SAMPLE

IN "'''OCSTUlIEl SAMPLE DEPTH
FEET ,.. CAVING NUMBER RANGE

• --------------------r-----L-oB--O-,S,...-----.,

CA881AAINE TEST BORING REPORT ::::GsNO'OF

Downhole inspection performed by O. Hallman and
A. Howard on 2/20/87 and 2/23/87.

I
I

2S

NOTES: 1. Sample designation "NS" a not sampled

2. Ease of sampling:
(p*) a picked, 1eft white mart s
(P) • picked
(5) • shoveled
(H) • hand sampled

3. Unless otherwise noted, soil held in
overhang above sample excavation.

el,
I
I

~ 3S

.1
I
I
I

40
el

on
If'
on..
I

~
lI: Rust-brown, damp, cobb1y, coarse to fine GRAVEL, (P) Moderate to easy-
I some medium to fine sand, trace coarse sand, with sand breaks loose
2 0.3-1.C NS1S 44.0 occasional boulders (to 18"), traces of clay without clay as binde
en 4S IO.5-0_E 4S 0 throughout and occasional clayey sand pockets. some interlocking of
en ~ (GP 1 to (GP-GC 1 cobb1 es and ol'avel.
f)~-.....L.-__I---.....L.-~~-....I.------__r------ __--""'""-li~__.-."-IooIiooli~O;;;';;'~.,..W";;;'O~.:....j

I

••
I

S -- SPLIT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON ~N_R--_N~O-T_R:;,EA;;;D-~~~----I

G -- GRAB SAMPLE BORING NO. LOB-OS 137-
x -- OTHER

BLOWS/FT.

0'4
5'10

11-30
31·50
51.

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

BLOWS/FT.

0-2
3·4
5-8
9·15

111·30

CONSISTENCY

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

I
I

N)
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DOWNHOLE INSPECTION REPORT BORING NO. LOB-OS

CRBBIRRINE PAGE t: OF ..
DEPTH SAMPLE

IN MOISTURE SAMPLE DEPTH
FIELD" CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

46.0 -
(P) Moderate to easy-

47.0 Same as NS13. but with little cobbles and coarse gravel lenses are
0 0.3-0." NS14 48.0 to fine sandy pockets. (GP ) loose.

Rust-brown. damp. medium to fine sandy, coarse to (P) Moderate - clay
50 fine GRAVEL. trace cobbles and coarse sand. with acts as binder.

50.0 traces of clay and frequent black (Hn02) gravel le ses
0 0.5-0.~ NS13 51.0 51.2 with voids (up to 2R

) and clay pockets within. (GP
Brown and gray. damp, medtum to f1ne sandy.
COBBLES, some coarse gravel, trace silt and clay.
with occasional fine gravel and coarse sand.

53.0 CGP-GC)
1.0-1. Brown to rust-brown, damp, medium to fine sandy, (P) Hard to moderate

0 53.0 coarse to fine GRAVEL, some to little cobbles. cobbles and gravel
NS12 55.0 trace coarse sand, with traces of silt and clay, interlocked. Clay

55 10.7-0.( occasional clayey fine sand pockets and frequent acts as binder.
rust-colored clay pockets. (GP) to (GP-GC)
Grayfsh-brown and gray. damp. medium to fine (P) Moderate to hard-
sandy, coarse to fine GRAVEL. some to little gravel and cobbles

0 b 5-0.7 56.0 cobbles. trace coarse sand, with traces of silt(?) interlocked. Holds
Gll 58.0 and clay. frequent black (Mn02) staining and an overhang well.

occasional clay pockets. (GP)

59,0
P.l-0.2 Tan and gray, damp. fine sandy, coarse to fine (P) Moderate -

I- 60 0 59.0 GRAVEL. little cobbles, trace coarse to medium gravel s interlocked.
G10 61.0 sand, with traces of clay. occasional black Clay present. but (

[L1-0 5 (Hn~) staining of cobbles and gravel and not binder as below.
61.5 coarse to medium sand pockets. --- (GP )

p.4 Gray to brown. damp.-medium to fine sandy, coarse (P) Hard to moderate-
In 62.0 to fine GRAVEl, some to little cobbles (varies), cobbles somewh~t (

G9 64.0 trace coarse sand, with traces of clay, interlocked.
b '_07 occasional black (Ho02) staining on cobbles and

occasional rust-brown clayey fine sand pockets.
I- 65 (GP). to (GP-GC)

Grayish-brown, damp to moist, medium to fine Hard to moderate-
I n_M b7_' n G8 65.0 sandy. coarse to fine GRAVEL. some cobbles, trace gravel and cobbles (

67.0 coarse sand. with traces of clay and occasional slightly interlocked•
black (Hn02) stained coarse sandy gravel lenses. Cl ay helps bind

67.7 (GP) to (GP-GC) sand together.
r-- NOTE: Clay pockets associated with coarser rraC~lO

p.7 Brown and gray, damp to moist, medium to fine (P) Hard - gravels C
In_,. 68.0 sandy, coarse to fine GRAVEL. little cobbles. are well interlocked.

G7 70.0 trace coarse sand, with traces of clay. frequent Cl ay hel ps as
I- 70

., n ., clay pockets and occasional fine gravel lenses.(GP binder.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON we - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U-- UNDISTURBED PISTON NR - Nor READ
31.50 DENSE 9-15 STIFF G-- GRAB SAMPLE BORING NO. LOB-OS /3.351+ VERY DENSE 16-30 VERY STIFF X -- OTHER
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DOWNHOLE INSPECTION REPORT BORING NO. LDB-05

CR881RRINE IPAGE 7 OF 7

DEPTH SAMPLE
IN SAMPLE DEPTft

FIELD CLASSIFICATION REMARKSCALIPER RANGEFEET NUMBER

I70.6
ran, mOlst, flne gravelly, coarse to med1fJ11 SAND, (P) Easi ly - cl ay (S
trace coarse gravel, with traces of clay and binder makes sand

I14 0.2 11. occasional layers/pockets (up to 4" thick) of moldable and ~olds

to G6 73 fine sandy, fine GRAVEL, trace silt. it into chunks.
0.4 (SP) to (SP-SC)

73.5 Gradational Change el-
Tan, damp to moist, medi fJII to fine sandy, coarse (P) Moderate - (W

f- 75 to fine GRAVEL, trace cobbles, with traces of gravels are inter-

ID-M [O.4-0.f cl~ as coatings on undersides of gravels. (GP) locked.
G5 1.!:!

iO.5-O.f 76.5 76.5 (P) Moderate to (N[

Tan, damp to moist, coarse to fine gravelly, easy-sand frequently I0.8-1.C medilJll to fine SAND, with occasional cobbles and in weakly ·cemented"
D-M 77 slight traces of clay on sand and as coatings on chunk s. Slight

G4 79 coarser material. (SP) interlock i ng of
0.6-0.S gravel s. I79.5

80 Tan, damp to moist, medifJII SAND, trace fine (P) Easy to (S) (S[
gravel and coarse and fine sand, with occasional hard - frequently .1D-M 0.5-0.8 cobbles and coarse gravel, and traces of clay. (SP excavated in

G3 !Q.:! weakly "cemented"
0.5 82.0 82.3 chunk s.

!-"'Gray to brown, moist, coarse to fine gravelly, (P) Hard-tightly (SI ICOBBLES, little fine sand, trace coarse to medium interlocked. Sand
0.9 sand, with traces of cream-colored clay. Has excavates frequently

M G2 83 frequent layers (up to 6") of black (Mn~) as ·clay-cemented"

I85 stained gravel containing some coarse to medium chunks.
f- 85 ~.l sand, partially inff1led with black and rust-

brown cl ays. (GP) to (GP-GC)

I.4 (NI
M NSl 86 ...

88

el8 NOTE: NSl • same as G2.

W

f- 90 W I'"co
I

'" Bottom of casi nQ at 91 ft. below ground surface....
I I......

~ I'l*:
:I
II:
0
II. -Ien 95en
1I.
u

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON wo- WHILE DRILLING

I5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STlF F U -- UNDISTURBED PISTON NR - NOT READ

31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-05 I~ l/51. VERY DENSE 16-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT LOO-06
CR881RRINE

BORING NO.

PROJECT: i'rlCe Koao uraln I unnel

CLIENT: OeLeuw. Cather &Company JOB NO.
11106.00

CONTRACTOR: Ed Logan Contracting CO., Inc. PAGE NO.
I of 6

EaUIPMENT USED: Watson 5000/75T American lOCATION:
Sta 2951+25

SAMPLER R~g~~l ELEVATION: 1190.0
GROUNDWATER DEPTH TO: CASING

DAl E START: 2/23/87,HIlS AFTEI'
WATER BOTTOM BOTTOM - Auger f\. / DATE FINISH: 3/2/87DATE COMP k:lF CASING OF HOLE TYPE

2/23/87 WI) NE - 93 SIZE 10 - Jo- V DRILLER: Richard Scott

HAMMER WT "'-..../ - /'\. PREPARED By:Bruce Robinson
HAMMER FALL / ........... - 1/ "-

DEPTH !SAMPLE
IN OOISTURE CAVING SAMPLE ' DEPTH FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Reddish-brown, dry. silty fine SAND. trace 2 A.P. from 0 to
cobbles, with roots and CaC03 present. (SMI 5 ft.

Dry N 2+ -TOPSOIL-
-

Dry N
NOTE: From 2-8 ft. showed strong CaC03

Dry N cementation. -CALICHE-

5 Dry N 4 A.P. from 5 to
- 10 ft.

Dry N NOTES: 1. Approximate Location a N 878,692.00,
E 508,130.00.

Dry N 2. Boring was obstructed by construction
activities prior to survey.

Dry N 8.0

I
I

Dry N !. I
I Reddish-brown, dry, silty, medium to fine SAND,

I
10 Dry I N 1ittle coarse to fine GRAVEL. (SP) 11 A.P. from 10 to

I- -ALLlNIU~ 15 ft.
Dry N

,
Dry ! N II •

Dry N I 13

I
Brown, dry, meOlUlD to nne sanoy, coarse to

Dry N fine GRAVEL, little cobbles. (GP)

I
-SGC-

15 Dry N 15 12 A.P. from 15 to
f- Tan, dry, clean, coarse to fine sandy, coarse 20 ft.

I Dry ~ to fine GRAVEL, little cobbles. (GWI

Dry-D L 17
Brown, dry to damp, clean, coarse to fine sandy,

D L coarse to fine GRAVEL, little cobbles, with
traces of clay. (GWI

D L
NOTE: Soil will clump together in hand with

_20 D L pressure, but has less than 21 clay present.
One or two boul ders noted al so.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOrT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF C -- GRAB SAMPLE
51. VEilY OENSE I 115-30 VERY STIFF X - OTHER BORINe NO. LDB-06 13~-------..:....-
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b

REMARKS

Ib A.fI. from 20 to
25 ft.

FIELD CLASSIFICATION

:see preVl0us page.

N-L

L

o

o

DEPTH SAMPLE
IN "'''OIiSTIJI~ SAMPLE DEPTH

FEET I'" CAVING NUMBER RANGE

• -------------------.----~L=D=-B-=06~----,
CR881RRINE TEST BORING REPORT ::::NG~NO'OF

25

30

35

o

o

o

o

o

o

o

o

o

o

o

o

o

o

N-L

L

L

L

L

L

L

L

L

L

N-L

N

N

N

25
--Brown. damp. coarse to fine sandy. coarse to

fine GRAVEL. some cobbles. with traces of clay.
(GP) to (GP-GC)

NOTE: Encountered black (Mn02) staining and
slight traces of clay as coatings on gravel.

NOTE: Encountered a zone of coarse to fine
sandy. COBBLES. with less clay and mostly coarse
to medi lIIl sand from approximately 28-30 ft.

31
~ Reddish-brown. damp. medillll sandy. coarse to fine

GRAVEL. little cobbles and fine sand. trace
coarse sand. wi th traces of cl ay. (GP) to (GP-GC

NOTE: Black (Mn02) staining at approximately
35 ft.

11 A.P. from 25 to
30 ft.

7 A.P. from 30 to
35 ft.

5 A.P. from 35 to
40 ft.

I
el

I
I
I

.1
I
I

o N

o N I

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo - WHILE ORILLING
S-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE S-S MEDIUM STIFF U -- UNDISTURBED PISTON ~N_R--_NO_T-R-E-AD-"""~I'I!""'~~-_;

31·S0 DENSE 9-1S STIFF G -- GRAB SAMPLE BORING NO. UJ"-uo I ":J.L.
Sl. VERY DENSE 18-30 VERY STIFF X -- OTHER JV

L..-.......;~_.......;.;;..,;.....:...;;,;.;::.:;._.J.-_.......;.:.-_~~.:.__.....L_~_.......;.......;.;.;..... ...J..... _

I
I

I

I
-.

5 A.P. from 40 to
45 ft.

GROUNDWATER ABBREVIATIONSCONSISTENCY SAMPLE IDENTIFICATION

Brown. damp. med1l11l sandy. coarse to fine
GRAVEL. little cobbles and fine sand. trace
cl ay. (GP-GC)
NOTE: This material is darker in color. and
clay makes soil more moldable than above 41 ft.

41

BLOWS/FT.DENSITY

N

N

N

N

N

N

N

o

o

o

o

o

o

o

BLOWS/FT.

It) - 40
CQ
I

It)..
I

~
'II:
2
II:o
~

~ 45

t5l--....r.--.l--.....--+--"'-------...,.---------...,.---....--------I
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NO
'
OF

~B-06
DEPTH SAMPlE

IN Io"OliSTUl-t SAMPLE DEPTH
FEET I'" CAVING NUMBER RANGE

I

I.
I
I

D

D

N-L

N-L

FIELD CLASSIFICATION

See previous page.

REMARKS

8 A.P. from 45 to
50 ft.

D N-L
I
Ie
I
I
I
I.
I
I

50

55

60

D

D

D

D

D

D

D

D

0-14

D-M

0-14

0-14

D-14

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

53 -
Brown to tan, damp, coarse to medium sandy,
coarse to fine GRAVEL, trace fine sand. with
occasional cobbles and traces of cl~.

(liP) to (GP-GC)

NOTE: GRAVElS have coatings of cream colored
clay as cementation.

8 A.P. from 50 to
55 ft.

7 A.P. from 55 to
60 ft.

8 A.P. from 60 to
65 ft.

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNDISTURSED PISTON J-ON_R_-_N_O_T__RE_AiiiD__~~~--__l
31·50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-06 /37

____5_1+ VER-.,;.Y_D.;;;E.:.;.NS;;;E~ ........__1_8•..;30__....;,V,;;,ER..;.Y~ST;...IF;...F__l_.~x-- OTHER

7 A.P. from 65 to
70 ft•

Sand grains are
mostly medium to
fine.

GROUNDWATER ABBREVIATIONSCONSISTENCY SAMPLE IDENTIFICATION

Dark brown, moist, coarse to medium sandy.
coarse to fine GRAVEl. little cobbles, trace
cl~. (GP-GC)
NOTE: Black (14n02) staining, and gray clay
cemented to gravels. Possible perched ground
water at approximately 68 ft. in gravel-rich
l~er. Heavy rainfall during 2/24-26/87.

Reddish-brown, wet. coarse to med1um sandy,
coarse to fine GRAVEL, trace clay. (GP-GC)
NOTE: Cl~ coatings on all gravel and cl~ey

sand in pockets. lumps together in balls.

64

68

BLOWS/FT.DENSITY

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-t

M-W

W

14

14

0-14

14

14

\II70

65 14

BLOWS/FT.

~
~
I....
~
~
:Ia::
fZ
(I)
(I)
A.

Ul--.....-----.....--+--...------,----------~-- .....-------~
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I'
I
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TEST BORING REPORT BORING NO. LDB-06

CA881AAINE PAGE 4 OF 6

DEPTH SAMPlE
IN CAVING SAMPLE RIH'"m FIELD CLASSIFICATION REMARKSFEET NUMBER

See previous page.
M-W N-L 71 10 AP from 70 to 75

~Tan to brown, moist, medium to fine sandy, coarse ft.
14 N-L to fine GRAVEl, little cobbles, trace cl~.

(GW) to (GW-GC)
M N-L NOTE: Clay occurs as coatings on all gravel

grains and makes soil moldable.
M N-L

75 M N-L 7 A.P. from 75 to
80 ft.

M N-L

M N-L 77
Light-brown, moist, coarse to medilD sandy,

14 N-L coarse to fine GRAVEL, little cobbles and fine
sand, with traces of cl~ • (GP )

M N-L NOTE: lower percentage of clay, more poorly
graded sand.

80 M N-l 9 A.P. from 80 to
85 ft.

14 N

W N

W N 83
Tan to grayish-brown, moist, coarse to medilD

W N sandy, coarse to'fine GRAVEL, little cobbles,
trace fine sand and cl~. (GP) to (GP-GC)

f- 85 W N NOTE: Creamy clay, very moldable, adhered to 4 A.P. from 85 to
gravel grains and bl ack (Mn02) staining. on 90 ft.

M-W N gravel.

M N- NOTE: Stopped drilling at 83 ft. on 2/24/87;
Resumed drilling at 81.5 ft. on 3/2/87 (minor

14 N caving) • Soil is wet from recent heavy rainfall.

14 N

_ 90 M N 3 A.P. from 90 to
94 ft.

M N 91
Brown, moist, coarse to fine sandy, coarse to

M N fine GRAVEL, trace clay. (GP) to (GP-GC)
NOTE: Cobble-sized blocks of cl~-cemented

M N 93 coarse sandy, coarse to fine gravel with black

N
~Mn02) coatings on some gravel in isolated pocket! •

M
Gray to brown, moist to wet, clean, medillll to

:- 95 M_W N fine SAND. (SP)
Bottom of EXDloration at 94.0 ft.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0·2 VERY SOFT S -- SPliT SPOON WO-WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-a MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G _ GRAB SAMPLE BORING NO. lDB-06 1~851. VERY DENSE 16·30 VERY STIFF X -- OTHER
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DOWNHOLE INSPECTION REPORT BORING NO. LDB-06

CR88IRRINE PAGE 5 OF 6

DEPTH SAMPLE
IN MOISTURE SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

NOTES: 1. Downhole Inspection performed by
David Hallman on 3/2/87 and 3/3/87.

2. See page 5 of 7 of boring log LDB-Ol
for additional explanatory notes.

0.6 to 47 Rust-brown and black, damp, coarse to fine GRAVEL CP) Moderate -
D 1.0 NS15 48 little cobbles and medium to fine sand, trace interlocked, and

coarse sand, with traces of clay and frequent clay acts as binder.
layers/pockets Cup to 6·) of black (Mn02) stained
gravel containing open voids (up to 1·). (GP )

_ 50 50.0
0.7 to 50 Rust-brown to tan, medium to fine sandy, coarse (P) Hard to

D 0.8 NS14 51 to fine GRAVEL, some to little cobbles, with moderate - inter-
traces of c1 ay. (GP ) locked and clay

acts as bi nder •.

0.5 to 53 Rust-brown to tan, damp, medium to fine sandy, (P) Hard - inter- (

D 0.7 NS13 54 coarse to fine GRAVEl, with traces of clay and locked and c1 ay
occasional boulders. (GP) acts as binder.

f- 55 55.0

Tan and gray, damp, coarse to fine gravelly, CP) Hard· tightly (

0.5 I COBBLES, some to little medium to fine sand, traCE interlocked.
D to ..§! coarse sand, with traces of clay and-occasional Slight clay binder.

0.6 G12 58 layers (up to 6· thick) of black (Mn02) stained,
cobb1y, coarse to fine GRAVEL, with traces of

i coarse to fine sand, clay and open voids (up to 2" ).
i I 59.2 (GP)

1°·8-1.0 I
I

.60 D-M I 59.2 Tan to gray, damp to moist, coarse to fine (P) Hard· inter- (.

Gll 61 gravelly, COBBLES, some medium to fine sand, locking and clay
0.7-0.S trace coarse sand, with traces of clay. CGP) acts as binder.

! I
I 1°·4 I Tan and gray, moist, medium to fine sandy, CP) Moderate - ~,

M ito G10 I 62 COBBLES, some coarse gravel, little fine gravel, cobbles interlocked.

r· 7 64 trace coarse sand, with traces of clay in C1 ay binder·
, I pockets and frequent small voids (up to 1/2·). extreme gap grading

I 64.5 CGP) to CGP-GC) made sampling easier.
roo 65 Black, tan and rust-brown, dry to wet, coarse to (P) Hard to easy - C

0.6 ! fine gravelly, COBBLES, trace coarse sand and cobbles and gravel
Drv-W to G9 65 clay, with voids"Cup to 1·x2·x1"). (GP-GC) are tightly inter·

1.1 67 - INTERLAYERED WITH (12" layers) - locked with
Brown, damp, medium to fine sandy, COBBLES, occasional looser
little coarse to fine gravel, trace clay. (GP·GC) pockets. C1 ay not
NOTE: Porous areas are dry, visible water present providing much

~8.3 in frequent pockets containing high amounts of c1av. strength.
° 4-0.S i Brown to rust-Drown, damp, coarse to t1.ne Cp*) pay acts as

D G8 68.3 gravelly, coarse to medium SAND, trace fine sand ·cement·. Sand
roo 70 In ,.n " 70 and clay, with occasional cobbles and pockets excavated in

nf e1 av rC;W.SCl • n ,.hllnlf"

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LDB-Q6 13<?51.. VERY DEliSE 18·30 VERY STIFF X -- OTHER

~
I

It)-I--
~
~
2
II:o
II.

fn
fn
a.
U

I:e

I
.e
I

I

I
I

Ie
I

I

Ie
I
I

I
I

·e
I

I



I
-.

I
I

I
I

I

I

I

I

I

I

.
I

N£

S)

E~I

I

N)

.1
w) I

(Nt

~ DOWNHOLE INSPECTION REPORT BORING NO. LOB-06

CA881AAINE PAGE 6 OF 6

OEPTH SAMP\.E
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

70.5
Tan, damp, cobbly, coarse to fine. GRAVEL, little (P) Very hard -

10.6-0. ~ fine sand, trace coarse to medium sand, with interlocked with
0 G7 7Z.~ traces of silt and clay in pockets. (GP) clay ·cementation".

O. s--O. 7? 1ITan, damp, medium to fine SAND, trace coarse to (S) Hard.
73.0 fine gravel, with traces of clay. (SP)

Tan, damp to moist, medium.to fine sandy, COBBLES (P) Hard.
some coarse gravel, trace fine gravel, with
traces of clay. (GP) to (GP-GC)

75 74 A
~

~O-M 0.4-0.1 G6 Tan to rust-brown, damp to moist, cobbly, coarse (P) Very hard - (

D.6-0. 76.0 to fine GRAVEL, little medium to fine sand, trace interlocked with
coarse sand, with traces of clay. (GP) clay ·cementation".

Sand excavated in
P.4 Tan to gray, damp to moist, cobbly, coarse to cemented chunks.

O-M to G5 77 fine GRAVEL, some medium to fine sand, trace (P) Hard to moderate
lJ.5 79 coarse sand, with traces of clay and occasional - interlock ed wi th (

layers/pockets (up to 3" thick) of black (MnOZ) clay as binder. Sand
stained coarse sandy, coarse to fine GRAVEL, with frequently excavated

I- 80 voids (up to lIZ"). (GP) in small "cemented"
NOTE: Coarse sand and fine gravel are relatively chunks.

0.1(*) An A

[to ~ Rust-brown, moist, coarse to fine sandy, coarse (P) Moderate to (

M 0.3 G4 8Z to fine GRAVEL, little cobbles, trace clay, with easy - poorly inter-
. occasional layers/pockets (up ·to lZ") of black lock.ed cl ay, too

83.0 (MnOz) stained, cobbly, coarse to fine GRAVEL, moist to act as
0.1(*) trace coarse to fine sand and clay with voids "cement" WC near LL(.)

M Ito G3 83 between gravel and cobbles. (GW-GC) (P) Hard-inter- (

P.4 B5 Tan to rust-brown, moist, medium to fine sandy., locked with clay as

~ 85 coarse to fine GRAVEL, little cobbles, trace binder. Soil .mol ds
clay, with trace coarse sand in pockets and well due to clay
frequent pockets of buff colored clay. (GP-GC) and frequently

.0(*) excavated in chunks.
M 0 GZ 86 Tan to rust-brown, moist, medium to fine sandy, (P) Hard - tightly (

0.1 88 coarse to fine GRAVEL, little to trace cobbles, interlocked with
trace (1) clay, with occasional layers containing clay as binder.
traces of rust-brown silt. (GP) to (GP-GC) Sand frequently

excavated in
M-W D.O(*) Tan, moist to wet, coarse to fine sandy, coarse "cemented" chunk s.

I- 90 0 Gl 89 to fine GRAVEL, trace clay, with occasional (P) Moderate to (
P.1 91 cobb 1es. (GP-GC) easy - s11 ght inter-

QC\Q lock ing, but too
I NOTE: Black (MnOz) stained material, with moist for clay to

trace black clay, below 90.9 ft. act as "cement".
Clay provides

NOTES: 1. (*) Indicates false caliper-material considerable
from above has filled casing annulus. cohesion even

Z. Groundwater at 93.5 ft. though W.C. near L.L
Bottom of casing at 94 ft. below ground surface.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.IS STIFF G -- GRAB SAMPLE BORING ~!O. LiiB-06 J ..
51. V::RY Cl:.~SE 18-30 VERY STIFF X -- OTHER /1";

1ft
CD
I

1ft...



~ TEST BORING REPORT BORING NO. LDB-07
CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: OeLeuw, Cather & Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 6
EQUIPMENT USED: Watson SOOO/7ST American LOCATION: Sta. 110+20

GROUNDWATER DEPTH TO: CASING SAMPLER R~g:i, ELEVATION: 1195.7
DAl E START: 3/5/87

HR:i AFTEf; BOTTOM BOTTO~ , /DATE COMP WATER oF CASING OF HOLE TYPE - Auger DATE FINISH: 3/6/87
3/6/87 we NE - 92' SIZE ID - 36 M V DRILLER: Willy Bridge

HAMMER WT ........... / - /'\. PREPARED BY: Bruce Robinson
HAMMER FALL /'-..... - / "-

DEPTH
SAMPLE stE'i1fl1

E IIN WJISlU1E CAVING FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

Llgnt Drown, ary, Sllty l;LAT, Ilttle nne sana, i
Dry N 1 with traces of roots. (CL) 13 A. P. from 0 to 5

~ -TOPSOll- ft.
Dry N

NOTE: Location • N877.144.18. E 508,159.45
Dry N

Extremely hard. cemented (CaC03), tan. dry.
Dry N coarse to ffne sandy. coarse to ffneGRAVEL.

little cobbles. (GW)

i- 5 Dry N NOTE: Very hard. highly cemented. Requfred 10 A.P. from S to
core barrel on auger to penetrate. 10 ft.

Dry N 6 -CAlICHE-

Dry N
Lfght tan. dry, coarse to fine sandy. coarse to

Dry N fine GRAVEL, trace cobbles. (GW)
NOTE: Boulder encountered at 5-1/2 to 6 ft.

Dry N
-CALICHE-

_ 10 Dry N 12 A.P. from 10
to 15 ft.

Dry N-L 11

Dry N-L Light brown. dry, coarse to ffne gravelly COBBLE,
little medium to fine sand, trace coarse sand.

Dry N-L (GP)
-SGC-

Dry N-L

_ 15 Dry N-L 6 A.P. from 15
to 20 ft.

Dry N-L

Dry N 17

Drv N Light brown. dry. medium to ffne sandy. coarse
to fine GRAVEL. little cobble, trace coarse sand.

Ory N (GP)

i- 20 nzov N

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOrT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE
51.. VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. LOR-07 141
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I
REMARKS

11 A.P. from 20 to
25 ft.

FIELD CLASSIFICATION

NDry

.---------~-----, ••
CA881ARINe TEST BORING REPORT :=~NG2NO'OF ~OB-07 '. I

DEPTH SAMPlE
IN IuocSTUl~ SAMPLE DEPTH

FEET ,... CAVING NUMBER RANGE

~ 25 +-O_---1_N_-4

o

o

o

o

N

N

N

N

22
Reddish-brown. damp. coarse to fine sandy.
coarse to fine GRAVEL. little cobble. with
traces of clay. (GW) to (GW-GC)
NOTES: '1. Gravel coated by thin rus1;y day.

2. Black (Mn02) staining on gravel
a,nd cobb1es.

3. Cobbles get larger and more frequent
with depth.

12 A.P. from 25 to
30 ft.

I
el

I
o N

o L

~ 30 +-O~---1--.,;N.;..-..;;L~

_ 35 -+-O_~_L_-1 I

I
I

I
el

.1
I

9 A.P. from 30 to
35 ft.

9 A.P. from 35 to
40 ft.

-
Rust-brown. damp. coarse to fine sandy. coarse to
fine GRAVEL. little cobble. trace clay. (GW-GC)
NOTE: Frequent black (Mn02) staining on gravel
and cobb1es.

36

N

N-L

L

L

L

L

L

L

L

o

o

o

o

o

o

o

o

o

I

I

I

I
-.

BORING NO. LOB-07 /1./1..

GROUNDWATER ABBREVIATIONS
wo- WHILE DRILLING
NE - NOT ENCOUNTERED
UR - NOT READ

SA:... PLE IDENTIFICATION
s- SPLIT SPOON
T-TUBE
U- UNDISTURBED PISTON
G- GRAB SAMPLE
X-OTHER
NR- NO RECOIERY

CONSISTENCY
VERY SOFT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF

HARD

40 12 A.P. from 40 to
Tan-brown. damp. coarse to fine gravelly. COBBLE. 45 ft.
little coarse to fine sand. with traces of clay.
NOTE; Black (Mn02) staining present 'in small
quantities. (GP)

0-2
3-4
5-8
9_15

1ll-3O
3,.,

BLOWS/FT.

L

L

DENSITY
VERY LOOSE

LOOSE

MEDIUM DENSE I'
DENSE

VERY DENSE

o

o

0-4
5-10

11-30
31.50
51.

BLOWS/FT.

~'ll: _

~ 0 L ~Rust-brown. damp. coarse tD fine sandy. coarse
e to fine GRAVEL. little cobble. trace clay.
~ I- 45 -t-'0 1_~L_-I NOTE: Much greater percentage of clay and black
Q, (Mn02) staining. (GW-GC)
(JI--....---I...- ....- .....""--....---...;:.--....,....--------..,..----I~------__l

co 40 0 Lco -+-'---+-~--1
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~ BORING REPORT BORING NO.
LOB-07

TESTCA88lAAlNE PAGE
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b

DEPTH S~~EIN CAVING SAMPLE ~GE FIELD CLASSIFICATION REMARKSFEET NUMBER
~ A.P. from 4~ to

0 L 46 50 ft.
~rown, damp, coarse to fine sandy, COBBLES, some

0 L gravel, trace clay.
NOTE: Black (Mn02) staining present. (GW) to

0 L (GW-GC)

0 L-N 49 -
~Dark brown, damp, coarse to fine gravelly,

50 D N COBBLES, some coarse to fine sand, trace clay. 6 A.P. from 50 to
- NOTE: Black (Mn02) staining present. (GW) to 55 ft.

0 N (GW-GC) .
0 N

0 N 53
uark brown, moist, coarse to fine gravelly,

M N COBBLES, little coarse to fine sand, trace clay
with occasional boulders. (GW) to (GW-GC)

55 M N 10 A.P. from 55 to
f- 60 ft.

M N-L

M L 57
~rown, moist, coarse to fine sandy, coarse to

M L fine GRAVEL, some cobbles, trace clay with
occasi ana1 boulders. (GW) to (GW-GC)

H L

60 H N-L 60 10 A.P. from 60 to
Da~ brown, moist, coarse to fine gravelly, 65 ft.

H N COBBLES, some coarse to fine sand, trace clay.
(GW) to (GW-GC)

M N

M N 63
Tan brown, moist, coarse to fine sandy, coarse to

M N fine GRAVEL, little cobbles, trace clay. (GW-GC)

65 M N 65 12 A.P~ from 65 to
Dark brown, moist, coarse to fine gravelly, 70 ft.

M N COBBLES, some coarse to fine sand, trace clay.
(GW) tD (GW-GC)

H N 67
Rust-brown, moist, coarse to fine sandy, coarse

M N to fine GRAVEL, little cobbles, trace clay.
(GW-GC)

M PI I

70 H N

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 '/ERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD-WHILE DRILLING
5-10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 lolEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBEO PISTON NR - NOT READ
31·50 DENSE J 9·15 STIFF G-- GRAB SAMPLE BORING NO. LU~-UI /4351. '/C:'· . : E: Sf I 16-:'0 VERY STIFF X -- OTHER

~...-~ - - - .. ___.___rl....
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TEST BORING REPORT BORING NO. LDB-07

CR881RRINE PAGE 4 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

M N 71 8 AP from 70 to 75-Dank brown. moist. coarse to fine sandy. coarse ft.
M N to fine GRAVEL. little Cobbles. trace clay.

(GW-GC)
M N 73

Brown. moist. coarse to fine sandy. coarse tD
M N fine GRAVEL. little cobbles. trace cl ay.

(GP) to (GP-GC)
75 M N 5 A.P. from 75 to

80 ft.
M N 76

Dank brown. coarse to fine gravelly. COBBLES•
M N some coarse to fine sand. trace clay. .

NOTE: Encountered boulder 16M x 15 M X 9M
•

M N (GW-GC)

M N 79
Tan to brown. moist. coarse to fine gravelly.

~ 80 M N COBBLES. some coarse to fine sand. trace clay. 7 A.P. from 80 to
(GW) to (GW-GC) 85 ft.

M N

M N 82
Dank brown. moist. coarse tD fine gravelly.

M N COBBLES. some coarse to fine sand. trace clay.
NOTE: Material molds well. (GW-GC)

M N 84 -
Gray to brown. moist. coarse to fine sandy.

I- 85 M N coarse to fine GRAVEL. little cobbles. trace 4 A.P. from 85 to
clay. (GW) to (GW-GC) 90 ft.

M N

M N

M N 88
Gray to brown. medium to fine SAND. little to

M N trace. coarse to fine gravel. trace clay.
(SP-SC)

90 M N NOTE: Clay providing cementation to sand. 2 A.P. below 90 ft.

M N

M N

Bottom of Exploration at 92.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S-- SPLIT SPOON WD- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G-- GRAB SAMPLE BORING NO. LDB-07 JLJL/51. VERY DENSE lIS. 30 VERY STIFF X-- OTHER -
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~ DOWNHOLE INSPECTION REPORT BORING NO. LOB-07

CR881RRINE PAGE 5 OF 6

DEPTH SAMPLE
IN CALIPER SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

NOTE: DownhD1e inspection perfDrmed by D. Hallman
on 3-6 and 3-9-87. (P) Moderate to easy (

IU.O ~o NS15 45.8 Rust-brown and black, damp, coarse to fine sandy, - pODr .in ter1 ock ing
D 1.0 46.8 coarse to fine GRAVEL, little cobbles, with traces c1 ay binder to c1 ay

of clay. Frequent sma11 pockets of black (Mn~) "cementation" with
stained material with numerous small voids. with occasiDna1 chunks

of sand.
Light brown to rust-brDwn, damp, medium to fine (P) Moderate - (

U I.U ~o NS14 48.8 sandy, coarse to fine GRAVEL, little to trace slight interlocking,
~ 50 1.3 49.8 cobbles, -with traces of clay. Contains occasional c1 ay binder.

small layer of slightly black (Mn02) stained
material with voids up to (1" x 1" x 3").

Light brown, coarse-to fine gravelly, COBBLES, (P) Moderate - (

D 10.9 tD NS13 .ll& little medfum to fine sand, with slight traces sl ight interlock ing,
1.1 52.8 of clay. (GP) slight c1 ay

"cementation".

54.5

~ 55 Black and rust-tan, (Mn02) stained), dry to (P) Hard to easy - (

Dry-I" II.U-I.~ 54.8 moist, coarse to fine gravelly, COBBLES, little Interlocked in
G12 56.8 to trace coarse to fine sand, trace clay. clumps. Clay W.C.

10.5-0•• Frequent voids between gravels and cobbles (up approaching L.L.
to 1/2" x 1" x 2"), areas with voids are dry. High permeability

(GW-GC) in Zones.

10.6 to Rust-brown and black, moist, coarse to fine (P) Hard - inter- (

M 0.8 Gll 57.8 gravelly, COBBLES, little medium to fine sand, locked and cl ay
59.8 with traces of clay and frequent small pockets "cementation."

I- 60 of black (Mn02) stained gravels and cobbles.
(GP) to (GP-Ge)

Rust-brown, moist. coarse to fine gravelly, (P) Hard - inter- (
1.0-1~4 COBBLES, little medium to fine sand, trace coarse locked clay binder.

M G10 60.8 sand, with traces of clay and frequent black Sand frequently
0.9 62.8 (Mn02) staining on gravels and cobbles (isolated, excavated in

not 1ayers) • (GP) to (GP-Ge) "cemented" chunks.

-INTERLAYERED-
Black, dry, cobbly, coarse to fine GRAVEL, with (P) Easy to hard. (

- 65 Dry-M 0.3 to 63.8 traces of coarse to fine sand and black, orangish,
0.6 G9 65.8 and gray cl ays. Very porous, large (1"x1"x2")

voids -~-

Brown, moist, medium to fine sandy, coarse to fine
GRAVEL,- little cobble, trace coarse sand with
traces of cl ay. (GP) to (GP-Ge)

M 0.2 to G8 !!:! Light brown, orangish and black, coarse to fine (P) Easy to hard- (
p.5 _68.8 sandy, coarse to fine GRAVEL, little (small) cob- Gravel interlock s

69 b1es, trace clay. Frequent small (up to 4" thick) in clusters.
~,,,ers of "act ("'02) stafned coarse sandY. Material molds

70 coarse to fine GRAVEL which have been infi11ed easily.
with orangish clay. (GP) to (GW-GC)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0'4 VERY LOOSE 0-2 VERY SOFT S-- SPLIT SPOON wo- WHILE DRILLING
5'10 LOOSE 3'4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5·B MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G- GRAB SAMPLE BORING NO. LOB-OJ I L/.s-"t:'''''' !"~··4S~ Ill. 30 VERY STIFF X -- OTHER---
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~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-07

CASS.AAINE PAGE 6 OF 6

DEPTH SAMPlE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

Tan, moist, cObbly, coarse to fine SAND, lfttle (P) Hard, fnterlocked
M-W b.7 to G7 69.8 ~arse to ffne gravel, wfth traces ~f clay. clay bfnder.

1.0 71.8 (SP) to (SP-SC)
Rust-brown, mofst to wet, medilll to ffne sandy,
coarse to ffne GRAVEL, trace coarse sand, with
traces of clay and occasional cobbles.

(GP) to (GP-GC) (P) Very hard -
M-W b.4 to 72.8 (Relatfvely dense), brown, moist to wet, medfum interlocked and

P.6 G6 74.8 to fine sandy, coarse to fine GRAVEL, little to clay bfnder. Sand
75 trace cobbles, with traces of clay. frequently fn

NOTE: Frequent small pockets containing visible chunks. Material fs
water on ma.terfal. (GP) not moldable•.

ID-M D 3 t.o G5 75.8 Light brown, damp to moist, cObbly, coarse to (P) Very hard -
10.4 77.8 ffne GRAVEL, little medium to fine sand, wfth tfghtly interlocked

traces of cl ay. (GP) in Clusters, clay
·cementatfon.· Sand
matrix frequently

79 4 excavated in chun~s.

80 M D 2 to 79.4 Brown, mOfst, cobbly, coarse to fine GRAVEL, (P) Moderate to (

P.4 G4 80.8 little fine sand, trace silt. (GP-li4) hard - interlocked
cobbles and gravel.

Dark brown, mofst, coarse to fine GRAVEL, lfttle
cobbles and medi ... to fine sand" trace coarse (P) ~derate-slight (

sand, with traces of sflt and clay, and occasfonal interlockfng, clay
1M 0, 1 to 81.8 small layers/pockets'(up to 2·) of black (Mn02) not providing ·ce-

0.2 G3 83.8 stafned materfal. (GP) to (GP-GC) mentation·. Materfal
~ rown and gray, damp to mofst, coarse to ffne molds easily.

gravelly, COBBLES, little to trace coarse to

- 85 R4 R ~4 .... •" ...11 w4+h + ........ '" of ,.l~v. (GP\

G2 84.8 Brown, mofst, COBBLES, lfttle coarse to ffne (P) Very hard-nested (

1M n , +" 86.3 gravel. lfttle to trace fine sand, wfth traces of cobbles, matrfx not
p.4 ~3 sflt and clay. Contafns frequent pockets of . providfng strength.

vfsfble water behind cobbles. '(GP-GM) Materfal above does
not hold up well.

Tan, moist, coarse to fine gravelly, COBBLES, (P) Hard - fnter- (

1M IlL' +" 87.8 little medium to fine sand, trace coarse sand 1ocked cl ay bfnder.
0.3 Gl 89.8 and clay. (GP-GC)

90 11m
Tan, moist, medfum to fine SAND, trace fine (P*) clay bfnder.
gravel and clay. (SP-SC)

M 0.5-0.£

Bottom of casfng at 92.6 ft.

t- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-e MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE i·15 STIFF G -- GRAB SAMPlE BORING NO. LOB-07 /~651•. VERY DENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. LDB-08

CR881RRIHE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw. Cather ,. Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co•• Inc. PAGE NO. 1 of 6
EQUIPMENT USED: Watson 5000/75T American LOCATION: Sta. 79+20

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~, ELEVATION: 1194.6
DAlE START: 3/3/87

DATE
It1IO AFTe'I

WATER c:a~~::a o~JtE TYPE Auger I\. / DATE FINISH: 3/4/87COMP -
3/4/87 WD NE - 95' SIZE 10 - 36- V DRILLER: Willy Bridge

HAMMER WT ........... / - /'\. PREPARED BY: Bruce Robinson
HAMMER FALL /"- - 1/ '\

DEPTH
SAMPLE ~"fltEIN ~sn.RE CAVING FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Darit brown. dry. silty fine SAND. little clay. 3 A.P. from 0 to 5 I
-TOPSOIL- (SM) ft.

Dry N 2.0
L,gnt brown. dry. s1lty. fine SAND. little clay.

Dry N trace fine gravel and roots. (SM)

-ALLUVIUM-
Dry N 4.0

I- 5 Dry N NOTES: 1. CaC03 cementation below 4.0 ft. 4 A.P. from 5 to
2. Location • N874.047.95. E 508.110.51 10 ft.

Dry N-L -CALICHE-

Dry N-L

Dry N-L 8.0
Light brown. dry. medium to fine sandy. coarse

Dry N-L to fine GRAVEL. trace cobbles and coarse sand.
-ALLUVIUM- (GP)

_ 10 Dry N-L 10 A.P. from 10
to 15 ft.

Dry N-L NOTE: CaCD3 occurs in gravel size silty
clumps and as coatings on gravel.

Dry N

Dry N

Dry N 14

_ 15 Dry N-L Tan to brown. damp. medium to fine sandy. coarse 11 A.P. from 15
to fine GRAVEL. little cobbles. trace coarse to 20 ft.

0 L sand and s11 t. -SGC- (GP) to (GP-GM).

D L NOTE: CaC03 occurs only as coatings on
gravel.

0 L

D L 19
Reddish-brown. damp. coarse to fine sandy.

_ 20 n L coarse to fine GRAVEL. some cobbles. with traces
of clav. (GW)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOrT T - TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g-15 STIFF a - GRAB SAMPLE
51. VERY DENSE 111-30 VERY STIFF X - OTHER BORINO NO. I nR-llA '47
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TEST BORING REPORT BORING NO. LOB-08 ••CR881RRINE PAGE 2 OF 6

DEPTH SAMPLE

IIN SAMPLE DEPTH
FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

12 A.P. from 20 to
D L NOTES: 1. CaCOJ occurs as coatings on gravel 25 ft. Iand cobbles.
D L 2. Large boulder encountered at 19 ft.

3. Reddish-brown clay sticking to gravel.

I0 L

0 L NQ-TE: 20- x 12- x 9- boulder brought out at
24 ft.

el25 0 L-Y 14 A.P. from 25 to
30 ft.

0 Y

0 Y I
0 Y 28 - I0 Y Dark brown. damp. coarse to fi~e sandy. coarse

to fine GRAVEL. little cobbles. with traces of
_ 30 0 Y cl aye (GW) 15 A.P. from 30 to I35 ft.

0 Y NOTE: Black (Mn~) staining and dark reddish-
brown clay on gravel.

el0 Y 32
Dark reddi sh-b rown. damp. medf un to fi ne sandy.

0 Y coarse to fine GRAVEL. little cobbles. with
black (Mn02) staining. (GP )

I0 Y
NOTE: Coarse to fine sand/cl~ matrix holding

.. 35 0 Y gravels together (no reaction for CaC03). 17 A.P. from 35 to
40 ft. I0 Y GRADING TO

0 Y

IDark brown. damp. mediun to fine sandy. coarse
0 Y to fine GRAVEL. little cobbles. with black (Mn02)

staining as coatings. (GP)
0 L-Y el
0 L 21 A.P.40 from 40 to

II)
45 ft.eD

I
I

0 LII)...
I......

0 L 42

~ Brown and creamy-white. damp. mediun to fine

I0 L sandy. COBBLES. little coarse to fine gravel. (GP
~ NOTE: Hard. dry. creamy clay coatings on cobbles.
::E 0 L 44a:
0 III.

U) 45 n I.
U)
CL.
U -.BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD-WHILE DRILLING

5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LOB-OS /48 I51.

,
VERY DENSE 111-30 VERY STIFF X -- OTHER



TEST BORING REPORT BORING NO. LOB-OS

CR88IRRINE PAGE 3 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTR

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

15 A.P. from 45 to
0 L Dark brown. damp. medium to fine sandy. COBBLES. 50 ft.

little coarse to fine gravel. trace coarse sand
0 L and clay. (GP-GC)

NOTE: C1 ay also occurs as coatings on gravel
0 L 48 and cobbles. -
0 L Brown and crea~ white. damp. coarse to fine

sandy. COBBLES. little coarse to fine gravel.
50 0 L trace coarse sand and clay. with creamy clay 13 A.P. from 50 to

coatings on gravel and cobbles and some black 55 ft.
0 L (Mn02) staining. (GP-GC)

0 L

0 L 53
Reddish-brown. damp. medium to fine sandy. COB-

0 L BLES, little coarse to fine gravel, trace CDarse
sand and clay, with creamy clay coatings on grave

55 0 L 55 and very little black (Mn02) staining. (GP-GC) 11 A.P. from 55 to
~ 60 ft.

0 L Dark brown, damp, medium to fine sandy. COBBLES,
little coarse to fine gravel, trace coarse sand.

0 L (GP)
NOTE: Increased black (Mn02) staining.

0 L

0 L 59
Light brown. damp, clean, fine SAND, trace

"" 60
0 L coarse to fine gravel. (SP) 7 A.P. from 60 to

65 ft.
0 L 61

~.Rust-brown, damp. coarse to fine gravelly.
0 L medium to fine SAND, little cobbles. (SP)

NOTE: Sand grains cemented to gravel with c1 ay
0 L 63 (slight clay traces).

0 L
.

Rust-brown. damp, coarse to fine gravelly,
coarse to fine SAND, little cobbles (SW)

65 0 L GRADING TO 5 A.P. from 65 to
"" Brown, damp, coarse to fine gravelly. medium to 70 ft.

0 N-L fine SAND. little cobbles, trace coarse sand.
(SP)

0 N-L NOTE: Occasional cobble-size chunks of gravel
cemented by compact, dry, medill1l to fine sand.

0 N .with traces of clay.
~ Brown, m01 st, coarse to f1 ne grave IIy, meal um

M N 69 to fine SAND, trace cobbles and clay. (SP-SC)
NOTE: Molds easily in hand, reddish clay

I- 70 M N coatings on gravel.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S-- SPLIT SPOON WD-WHILE ORILLING
5-10 LOOSE 3-4 SOFT T-- TUBE HE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G-- GRAB SAMPLE BORING NO. LDB-OS /4951. VERY DENSE 111·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. LDB-08

CR881RRINE PAGE 4 OF 6

DEPTH S~~E
IN SAMPLE FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

M N 71 4 AP from 70 to 75
Dark brown. moist. medium to fine sandy. coarse ft.

M N to fine GRAVEL. little cobbles. trace clay.
(GP-GC)

M N NOTE: Very cl~ rich and all gravel and cobbles
coated wi th st icky cl ~.

M N

75 M N 3 A.P. from 75 to
80 ft.

D-M N

D N 77
Creamy white to brown. moist. medi .. to fine

D N sandy. coarse to fine GRAVEL. little cobbles.
trace coarse sand and cl~. (GP-GC)

0 N

80 D N 80 3 A.P. from 80 to
Light brown. damp. medillll to fine sandy. coarse 85 ft.

D N to fine GRAVEL. little cobbles. with traces of
cl~. (GP) to (GP-GC)

D N ~NOTE: Black (Mn~) staining and crellDlY clay
coatings. .

D-M N Dark brown. damp. medium to fine sandy. coarse
to fine GRAVEL. trace cobbles and clay. (GP-GC)

D-M N GRADING TO
Light brown. damp. medillll to fine sandy. coarse

~ 85 D N to fine GRAVEL. trace cobbles. with traces of 8 A.P. from 85 to
cl~ and black (Mn02) staining. . (GP) 90 ft.

D N-L

D N-L

D-M N-l 88
light brown. damp. medillll to fine sandy. coarse

O-M N-L to fine GRAVEL. trace cobbles. (GP)

90 M N-L

M N-L 91 ? A.P. below 90 ft.
Dark brown to black. moist. coarse to fine

'" N-L sandy. coarse to fine GRAVEl. little cobbles.
trace clay. (GP-GC)

M N-L
~Tan to grayish-brown. moist. medium to fine sandy

'" N-l 94 coarse to fine GRAVEL. trace cobbles. with traces
of creamy cl~ and black (Mn02) staining. (GP)

95 lot "_1
Rnttlllll /)f ~ "t 95.0 ft.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON WO- WHILE ORILlING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPlE BORING NO. LOB-08 /-S*t;51. VERY DENSE 111-30 VERY STIFF X - OTHER
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~ DOWNHOLE INSPECTION REPORT BORING NO. LOB-OS

CRSSIAAINE PAGE 5 OF 6

DEPTH S~~E
IN SAMPLE FIELD CLASSIFICATION REMARKS

FEET CALIPER NUMBER RANGE

NOTES: 1- Downhole inspection performed by D.
Hallman on 3/4 - 3/6/S7.

2. See page 5/7 of LDB-Ol boring log for
explanato~ notes.

Gr~ and tan. dry to damp. ¢oarse to fine (P) Hard to (

Drv-D 1.2 to ~ gravelly. COBBLES. little coarse to fine sand. moderate - Inter-
1.7 NS15 49.5 with slight traces of cl~ (predominantly as lock ing cobbles

50 coating on gravels and cobbles) and occasional and gravel. slight
boulders • (GP ) cl~ binder.
NOTE: Many large cobbles.

51. ray and tan. dry to damp. coarse to fine (P) Hard - tightly (

Drv-D 0.6-0. 51.5 gravelly. ~OBBLES. trace coarse sand. with traces interlocked, clay
l.l-l.~ NS14 52.5 52.7 of medium to fine sand (in pockets) and slight "cement" in sand

~ tr...s .f cl.y. O,.n ,.'ds Cu, to ."-,") eccur greatly contributes
between gravels and cobbles (very high to stability.
permeability). . (GW)

foe 55 0 0.7 to ~ Rust-tan. gr~ and black. damp. medium to fine (P) Hard to moderate- (

1.0 NS13 55.5 sandy. coarse to fine GRAVEL. some cobbles. Interlocked. Clay
little to trace coarse sand. with slight traces ·cementation."
of cl~. frequent mall pockets of black (Mn02)
stained material and occasional boulders. (GP)
Rust-tan and gray. damp. cobbly. coarse to fine (P) Moderate - (

1.6(*) !?2. GRAVEL. some to little medium to fine sand. trace Interlocked and has
0 to 1.9 G12 59.5 coarse sand with slight traces of clay and occa- slight cl ay

sional layers of black (Mn02) stained material. "cementation."
(GP )

I- 60 (*) NOTE: Material on this side of casing has
caved slightly and increases upwards to

nA_n c 61 o aDDroximatelv 4 ft. 25 ft. UD.

0 0.5-0.1 !l.:..Q. Tan •. damp. medium to fine SAND. with slight (p*) Moderate - (

Gll 62.5 traces of cl~ (as "cementation·) and occasional Clay cementation.
0.S-o.9 cobbles. (SP) Sand finer than G10.

- INTERLAYERED WITH - Sampled slightly
Tan. damp. coarse to fine gravelly. coarse to easier.

n 7_1 fine SAND with slight traces of cl~ (as cementa- (p*) Hard- with
0 G10 63.9 tion). occasional cobbles. and frequent pockets/ cl~ cementation. (

~ 65 65.1 lenses of fine SAND (clean to trace silt) and of Chunk s of sand are
0.S-o.9 coarse to fine SAND. both with slight traces of moderately to very

l;:lay. difficult to crumble
with finger pressure.

n o_1 11 (Relatively dense) tan to rust-brown. damp. (p*) Hard - very (

~ coarse to fine gravelly. coarse to fine SAND. dense with clay
n G9 6S.5 little to trace cobbles (small). with slight "cementation".

0.7-o. 11 traces of cl ~. Sand is in coarser and finer Excavated in large
zones and in frequent lenses (up to S") of medium "cemented" chunks. (

to fine SAND. little coarse sand. trace fine grave
- 70

0.4 to GS ~ with traces of clay. (SW)/(SP)
0 0.6 71.5

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 '/ERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. LOB-OS /SI51. VERY OENSE 111·30 VERY ST"'~ X - OTHER
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~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-08
CA881AAINE PAGE 6 OF 6

DEPTH SAMPl.E
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

0.4 to 69.5 (Relatively dense) tan to rust-brown, damp, (p*) Hard-very dense.
n IO_n G8 71.5 coarse to fine gravelly, coarse to fine SAND, Clay acts as binder.

with traces of clay and occasional cobbles and
pockets of fine gravel. (SW)

7? ~/Rust-brown and black. damp, coarse to fine
GRAVEL. little cobbles and clay, little to trace (P) Easy - noninter-

0.3 to 72.5 medium to fine sand, with traces of silt and lock ing, <:lay holding
n In 4 G7 74.5 frequent black (HnOZ) staining on gravels. (GC) material together.

GRADES TO Clay is moderately
I- 75 Rust-brown, damp, silty, coarse to fine GRAVEL, plastic.

trace medium sand and clay, with lenses/pockets
76 _n nf CLAY little silt (UD to 8" thick l. (GM) (P) Easy-poorly

0 O.Z to G6 76.0 Tan. damp, fine sandy, coarse to fine GRAVEL, lit- interlocked with wide
n A 77 .1 771 t1 e cobb1 es (small) with sl i llht traces of c1 ay. (GP) gap in grain size.

Tan, damp to moist, medium to fine sandy, coarse (P) Very hard-
to fi ne GRAVEL, 11 ttl e to trace cobb1es (small, tightly inter10d<ed,
under 6" diameter) with strong traces of clay. c1 ay acting as

78.5 (GP) to (GP-GC) "cementati on n. Sand
D-H 0.4 to G5 79.5 79.5 Tan, damp, medium to fine SAND, trace coarse to excavates in chunks.

80 n I: fine gravel and coarse sand. (SP)
ACL5

Tan, damp to moist, medium to fine sandy, fine (P) Moderate - Poor
GRAVEL, little coarse gravel, 1i ttl e to trace interlock ing,

D-M 0.3 to 81.5 cobbles (in nested clusters), trace coarse sand, clay binder, sand
n I: G4 83.5 with traces of clay ·and occasional lenses (up to frequently excavated

4" thick) of relatively dense, medium to fine in "cemented"
84.0 SAND. with trac~s of c1av and cross beddino. (GPI chunks.

,.. 85 Tan and gray, damp, medium to fine sandy, coarse (P) Moderate to
0 0.3 to 84.5 to fine GRAVEL, little cobbles (predomiaant1y easy - slight inter-

In r: G3 86.5 small), trace coarse sand, with slight traces of 1od< ing, 1i ttl e
clay in pockets and occasional pockets of black clay bind~r. holds
(Ho0Z) stained fine GRAVEL. (GP) . an overhang well.

A7 _5
n In ~ ion 87.5 (Relatively dense) tan, damp, medium to fine (P) Hard to moderate-

0.5 GZ 89.5 SAND, little fine gravel, trace coarse gravel very dense, cl ay
and coarse sand, with slight traces of clay, one acts as binder.
8" lens of clean med~um to fine SAND, and

~ 90 occasional cobbles. (SP)
NOTE: Black sand partings exhibit cross-bedding.

NS1 90.5 Sandy GRAVEL (? )

9Z.5
NOTE: Casing settled into soil at bottom of
borehole -- could not open window '1.

95 Bottom of casino at 95 5 ft. below llround surface.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPl.IT SPOON wo- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. LDB-08 15Z51. VERY DENSE 111·30 VERY STIFF X -- OTHER
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CR881RRINE TEST' BORING REPORT BORING NO. LDB-09

DEPTH
SAMPLE ~~~REIN IoSTURE CAVING FIELD CL ASSIFICATION REMARKSFEET NUMBER RANGE

Brown. dry. clayey Sill. trace nne sana ana

Dry N 1 roots. -TOPSOIL- (ML) 2 A.P. from 0 to 5
ft.

Dry N Brown. dry, clayey SILT, little to trace fine
sand, with-frequent calcareous nodules and

Dry N occasional gravels. (ML)
-ALLUVIUM-

Dry N

I- 5 Dry N 6 A.P. from 5 to
10 ft.

Dry N NOTE: Location • N872,583.00. E 508.224.05

Dry N

Dry N

Dry N

I- 10 Drv N 10 9 A.P. from 10
Same as above but contains little gravel and to 15 ft.

Dry N CaC03 cementation. (ML)

-ALLUVIUM-

Dry N

Dry N

Dry N 14
Brown. dry. coarse to fine sandy. coarse to fine

II)

N GRAVEL. little cobbles. trace silt. (GW-GM) 6 A.P. from 15CD 15 Drv
I l-

to 20 ft.II) -SGC-...
I Dry N...

, ...
Drv N...

0...
n,.v N

'It::
2
a: n..v N
l(
II) n.." NII) I- 20a:
u

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOrT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEOIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE
51. VERY DENSE 18-30 VERY STIFF X - OTHER BORINe NO. I nR_Oq I~E

JOB NO. 11106.00
PAGE NO. 1 of 6
LOCATION: Sta. 64+60

ELEVATION :_-::1~1~92':_::."::7----
DAl E START:--=3~/::.J.9/:.::8:.:.7 _
DATE FINISH:_3;;.</....:.1"",0/....:;8..;..7 _
DRILLER: Willy Bridge
PREPARED BY: Bruce Robinson

v
'/ '\

36"
Auger

CASING SAMPLER ac:g~~1

TYPE -

SIZE 10 -

HAMMER WT """"'./

HAMMER FALL ./,

DEPTH TO:
iHR:i AFTEF BOTTOM BOTTOM

DATE COMP WATER OF CASING OF HOLE

PROJECT: -:P:-:-r:-:-ic::.:e~Ro::.:a:.:d:...D:=-:r~a:.:.in::--:T:-=u:.:.:nn::.:e:.:.l _
CLIENT: ....:Do.::e:.::L""euw::.:.;.&._C:;.;:ao.::th"'"e;;.:r--:;;.&....;C;.;:omp=a;,;.;ny~----------
CONTRACTOR:__---'Eo.::d'-L:.;o:.;;g""an;.;,....;;C":'o~nt:':r~a.;;.ct:;.;:i.;.;n.....g ....;C....:.o ,"""'""I..;..nc;.;.'-- _
EQUIPMENT USED: Watson 5000/15T American

GROUNDWATER

3/10/87 WD NE - 87'
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I'

Ie
I
I
I

I

I.
I

I

I

I
I

II
I
.-



E -------:---------~---------,
CR881RRINE TEST BORING REPORT :::~NG zNO'

OF
~DB-09

DEPTH SAMPlE
IN L."OCSTUflEj SAMPLE DEPTH

FEET I"" CAVING NUMBER RANGE

Dry N

FIELD CLASSIFICATION

(See previous page)

REMARKS

7 A.P. from 20 to
25 ft.

I

e. I

I
Dry

Dry

N-l

N-l I
D

25 D

D

D

D

N-l

l

l

l

l

24

26

Rust-brown. damp. coarse to fine sandy. coarse
to fine GRAVEl. little cobbles. (GW)

Same as above. but is medium to fine sandy and
trace coarse sand. (GP)

22 A.P. from 25 to
30 ft.

el
I
I

D l

30 -4-=D~--1---=-l---!

D

D

D

D

35 D

n

n

n

n

l

l

l

l

l

u

u

u

29

36

Brown. damp. coarse to fine gravelly. COBBLES.
some medium to fine sand. trace coarse sand.

(GP)
NOTES: 1. Bulge on north side of borehole

between 29 and 33 ft. kiCk ing aliger
south.

2. Black (MnOz) stained at approximately
33 ft.

Rust-brown. damp. medium to fine sandy. coarse
to fine GRAVEL. little cobbles. trace coarse
sand. with traces of clay and black (Mn02)
staining. (GP) to (GP-GC)

15 A.P. from 30 to
35 ft.

6 A.P. from 35 to
40 ft.

I
el

I
I
I

el
I
I
·1

el

14 A.P. from 40 to
45 ft.

NOTE: Frequent large cobbles.

Rust-brown. damp. coarse to fine sandy. COBBLES.
some coarse to fine gravel. with traces of clay.

(GW) to (GW-GC)

42

BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

I

I

I

DENSITY

n

n

n

n

BLOWS/FT.

_ 40 -+-,n"----+--l:u"--I

~
~
I....
~
~
~
1IC

~

: ~ 45 -+-"~-~-olo-~fsl-_...I.__...._ .....__...__... ...,. ...,. ..L.. ~

0-4
5-10

11'30
31-50
51.

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0-2
3·4
5-8
9·15

18·30

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

S -- SPLIT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON ~N:.:;R:.;;-;.:N::O~T_RE;.::A:.=D~-----__1

G - GRAB SAMPlE BORING NO. LDB-09 / -1"-,1x-- OTHER ...,..,
I
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TEST BORING REPORT BORING NO. LDB-09

CR88IRRINE PAGE 3 OF 6

DEPTH St.MP\.E
IN SAMPLE EPTR

FIELD CLASSIFICATION REMARKS
FEET CAVING NUMBER RANGE

45 8 A.P. from 45 to
0 L Rust-brown. damp. coarse to fine sandy. coarse 50 ft.

to fine GRAVEL. little cobbles. with traces of
0 N-L clay and black (Mn02) stainfng. (GW) to (GW-GC)

0 N-L 48
Light brown. coarse to fine sandy. coarse to fine

0 N GRAVEL. trace cobbles. with traces of clay.
(GP) to (GP-GC)

f- 50 0 N 9 A.P. from 50 to
55 ft.

0 N

0 N 52
. Lfght brown. damp. medfUlD to fine SAND. with

0 N traces of clay. (SW) to (SW-SC)

0 N 54
Rust-brown. damp. coarse to ffne sandy. coarse to

55 D N ffne GRAVEL. trace cobbles and clay wfth black 14 A.P. from 55 to
(Mn02) stainfng on gravel. (GW-GC) 60 ft.

0 N-L

D L

0 L

0 L

60 D N-L 9 A.P. from 60 to
65 ft.

n N

n u
.

. F.?

Lfght brown. damp. coarse to fine sandy. coarse
n u to ffne GRAVEL. little to trace cobbles. with

n
traces of clay and frequent black (Mn02) staining

N on gravel s. (GW) to (GW-GC)

"" 65 n N 1':1: 4 A.P. from 65 to
Lfght brown. damp. coarse to ffne sandy. coarse 70 ft.

n u to fine GRAVEL. lfttle cobbles and trace to
traces of clay• (GW) to (GW-GC)

n u

n u

n u

ft 70-70
(See next oaael

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SP\.IT SPOON we - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMP\.E BORING NO. l..s~51. VERY DENSE 18·30 VERY STIFF X -- OTHER LDB-D9
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CR88lRRlNE TEST BORING REPORT ::::G4NO·

OF
~DB-09

DEPTH SAMPLE
IN IuocSTUl~ CAVING SAMPLE ~~

FEET I"" NUMBER FIELD CLASSIFICATION REMARKS

I

e
I

M N

~ 75

I- 80

D

D

D

D-M

M

M

M

M

M

M

M

M

M

M

N

N

N

N

N

N

N

N

N

N

N

N

N

N

74

83

Light brown and black. damp. coarse to fine
sandy. coarse to fine GRAVEL. little cobbles.
trace clay. with frequent black (Mn02) staining
on gravel and cobbles. (GW) to (GW-GC)

Light brown. moist. coarse to fine sandy. coarse
to fine GRAVEL~ trace cobbles and clay.

(GW-GC)

Brown. moist. coarse to fine sandy. coarse to
fine GRAVEL. trace cobbles. (GW)

- GRADING TO -

5 A.P. from 70 to 75
ft.

9 A.P. from 75 to
80 ft.

I
I

el
I
I
I

el
I
I

M • N
Light brown. moist. coarse to fine sandy. coarse
to fine GRAVEL. little cobbles. trace to traces
of cl ay. (GW-GC)

Bottom of Exploration at 87.0 ft.

I
el

I- 90
f
II)...
I..
~
~
:I
II:

fZ
~ - 95
t51--....L.--lI---....---,.I--...-------,---------'"T"------------l

S -- SPLIT SPOON WD- WHILE ORILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON I-ON.R.-.....NO.T_R..EA;;;D;;.. -l
G -- GRAB SAMPLE BORING NO. LDB-09 /.5',/
x -- OTHER 10

BLOWS/FT.

0·4
5·10

11-30
31-50
51.

DENSITY

VERY LOOSE
LOOSE

MEDIUM OENSE
DENSE

VERY DENSE

BLOWS/FT.

0-2
3·4
5-8
9·15

18-30

CONSISTENCY

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

I
I
I

el
I
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DOWNHOLE INSPECTION REPORT BORING NO. LDB-09

CR881RRINE PAGE 5 OF 6

DEPTH SAMPLE
IN CALIPER SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

Downhole inspection by D. Hallman on 3/11/87.

D 0.8 to 41.4 Rust-colored. damp. coarse to fine GRAVEL. little (P) Moderate- sl i ght (

1.2 NS15 42.4 medium to fine sand. little to trace cobbles. interlocking. slight
43.0 trace coarse sand with slight traces of clay. (GP) clay "cementation."

f- 45 D 0.5 to 44.4 Tan to rust-brown. damp. coarse to fine GRAVEL. (P) Hard - inter- (

0.4 NS14 45.4 little (small) cobbles and coarse to fine sand. locked. 'cl ay
wi th traces of cl ay. (~W) "cementation. "

Tan. damp. coarse to fine gravelly. COBBLES. (P) Hard - tightly (

0.5 to 47.4 little coarse to fine sand. with slight traces interlocked. slight
D 0.8 NS13 48.4 of clay. (GW) clay "cementation."

- 50 50.0
Rust-brown and black. damp. cobbly. coarse to (P) Moderate - (

fine GRAVEL. little medium to fine sand. trace slight interlocking.
D 0.9 to G12 50.4 coarse sand. with traces of clay and frequent slight clay

1.3 52.4 black (Hn02) staining in poorly developed "cementation."
layers up to 6" thick. (GP)

0.7-0.( 53 9
D 0.6-0. Gll 53.9 Tan. damp. medium to fine SAND (very uniform). (p*) Hard- clay (

55 54 9 54 9 NOTE: Very slight clay coatings on sand grains "cement". Sand
0.9-1.1 "cementing" into a hard mass. slight cross- chunk s are hard to

bedding visible. (SP) disintegrate by
finger pressure.

n 0.5 t.n Rust-brown and black. damp. coarse to fine
0.7 G10 56.4 GRAVEL. little cobbles and medium to fine sand. (P) Moderate to (

58.4 trace coarse sand. with slight traces of clay easy- poorly inter-
and frequent black (Hn~) staining of gravels locked. slight
and cobbles (not in layers). (GP) clay "cementation."

60 Tan and black. damp. medium to fine sandy. coarse (P) Moderate - (

0.9 to 59.4 to fine GRAVEL. little to trace (small) cobbles. slight interlocking.
n 1 ? G9 61.4 trace coarse sand. with slight traces.of clay and low clay content.

frequent lenses/layers of black (Hn02) stained
material containing voids. (GP)

Light brown and black. damp (small) cobbly. (P) Moderate to easy- (
0.5 to B.:.! coarse to fine GRAVEL. little medium to fine poor interlocking.

" " .. G8 64.4 sand. trace coarse sand with slight traces of low clay content.
clay and frequent layers (up to 6" thick) of VoidS present - high

65 black (Mn02) stained coarse to fine gravelly permeab i1i ty.
COBBLES trace coarse to fine sand. (GP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 YERY lOOSE 0·2 VERY SOFT S -- SPliT SPOON wo- WHILE DRilliNG
5'10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 1~-751. VERY DENSE 18·30 VERY STIFF X -- OTHER LDB-09
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~ DOWNHOLE INSPECTION REPORT BORING NO. LOB-09

CR881RRINE PAGE 6 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKS
FEET CALIPER NUMBER RANGE

65 8 (See Drevi ous Da(l~ \
U-I'I IU.:l to G7 65.8 Rust-brown, damp to moist, coarse to fine (P) Ver.y hard-

0.6 67.4 gravelly, COBBLES, some medium to fine sand, interlocked, clay
trace coarse sand with traces of clay. "cementation."

(GP) to (GP-GC)

Light brown to tan, damp to moist, medium to (P*).Very hard -
O-M IU.3 to 68.4 fine sandY, COBBLES (predominantly less than 8") clay "cementation,"

_ 70 0.5 G6 70.4 little coarse to fine gravel with traces of clay. slight interlocking.
(GP) to (GP-GC) Sand excavated in

"cemented" chunks.

0.7-1.C
72.~rown, moist, coarse sandY, fine GRAVEL, some (P) Moderate -

M 72.4 coarse gravel, little (small) cobbles, and medium interlocked but
0.7-0.f G5 73.4 to fine sand, trace clay, with frequent black clay W.C. approach-

(Mn02) staining of material. (GP-GC) ing L.L.
74.7 NOTE: Frequent gravels and cobbles completely

f- 75 altered to clay.
M 0.5 to 74.7 Light brown, moist, coarse to fine sandy, coarse (P) Very hard- (

0.7 G4 76.4 to fine GRAVEL, little cobbles, with traces of interlocked, clay
clay (frequent zones of trace clay) and one 6" "cementation" •
lens/layer of coarse sandy, coarse to fine GRAVEL, Sandy pock ets
trace medium to ffne sand with traces of clay and excavated in

78.1 small vofds between gravels. (GW) to (GW-GC) chunk s.
0.3 to ~.l. Ian, RlCn s't, coarse to t1 ne sanoy, coarse to f1 ne (P) Hard - inter- (

M 0.5 G3 79.4 GRAVEL, little (small) cobbles, with traces of locked, clay bfnder.
clay. (GP)

.. 80

Tan, damp to moist, cObbly, coarse to fine (P) Hard - inter- (

o to p.4 to 80.4 GRAVEL, little medfum to ffne sand, trace coarse locked, cl ay
M 0.6 G2 82.4 sand, with slight traces of clay. Sand is in' binder.

coarser and finer zones/pockets. (GP)
83.1

0.4-0.5 Tani damp, coarse to fine GRAVEL, lfttle medium (P) Moderate to - (

83.4 to fine sand, little ~ trace (small) cobbles, easy - slight inter-
f- 85 0 Gl 85.4 trace coarse sand, with frequent poorly developed locking, no clay

~ .2-0./1 clay coatings "cementing" sand onto gravel and binder. Does not
occasional large cobbles (up to 12"). (GP) hold an overhang

well.

Bottom of casing at 88.2 ft.

90

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON wo- WHILE ORILLING
5·10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31·50 OENSE 9·15 STIFF G - GRAB SAMPLE BORING NO. LOB-09 1.$"851. VERY DENSE 111·30 VERY STIFF X -- OTHER



~ TEST BORING REPORT BORING NO. LDB-l0
CRBB1RR1NE

PROJECT: Price Road Drain Tunnel

CLIENT: DeLeuw. Cather &Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co •• Inc. PAGE NO. 1 of 6

EaUIPMENT USED: Watson 5000/7ST American LOCATION: Sta 27+50

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~1 ELEVATION: 1191.0

DAlE START: 3/11/87
DATE

It1tO AF"IDl
WATER OFIIQ~:O oW'~6f: TYPE Auqer r'\. / 3/11/87COMP - DATE FINISH:

~111/87 we NE - 81· SIZE ID - 36- V DRILLER: Willy Sri dge
HAMMER WT ""'-..../ - /"- PREPARED BY: Bruce Robinson
HAMMER FALL /"""-. - Y '\

DEPTH
MaSlUU! SAMPLE lj,A~~EIN CAVING FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

0 N Dart brown. damp. clayey SILT. trace roots. 2 A.P. from 0 to 5
-TOPSOIL- (ML) ft.

0 N 2
Light brown. d~. si1~. fine SAND. with traces

Dry N of roots and small (1/16 - 118-) CaC03 nodules.
-ALLUVIUM- (SH)

Dry N 4
Llgnt Drown. ary. Sll'ty. flne SANO. w1tn (;a(;03

roo 5 Dry N nodules and laminations. (SM) 3 A.P. from 5 to
10 ft.

Dry N -CALICHE-

Dry N

D~ N

Dry N NOTE: Location • N 868.841.13.E 508.007.84

I- 10 Dry N 3 A.P. from 10
to 15 ft.

Dry N

Dry N 12
Light brown. dry. si1~. fine SAND. with traces

Dry N of clay. (SH)

-ALLUVIUM-
Dry N

I - 15 Dry N 3 A.P. from 15
to 20 ft.

I Dry N

Dry N

Drv N

Orv N

- 20
n,.v tJ

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOfT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q - GRAB SAMPLE
Sit- VERY DENSE IS-30 VERY STIFF X -- OTHER BORINO NO. I nR_ln tS9
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REMARKS

2 A.r. trom ~U to
25 ft.

FIELD CLASSIFICATION

(See previous page.)
N

NDry

Dry

• --------------------r-----L=D.".-B-=lO,.---~
CR88lRRlNE TEST BORING REPORT ::;~NG~NO·OF

Dry N

Dry

25 D

D

o

N

N

N

N

24.5
Llgnt brown•.damp. fine sandy. coarse to fine
GRAVEL. little silt. with traces of clay. (GM)

-ALLUVI UM-

3 A.P. from 25 to
30 ft.

I
el

I
o

D

30 D

o

o

o

o

N

N

N

L

L

L

L

28
Rust-brown. damp. coarse to fine san~. coarse
to fine GRAVEL. little cobbles. with traces of
clay. (GW) to (GW-GC)

-SGC- 6 A.P. from 30 to
35 ft.

I
I

.1
I

35 D

o

L

L

6 A.P. from 35 to
40 ft. I

D

o

L

L-Y

37 -Same as above with black (Mn~) staining on
gravels and cobbles. (GW) to (GW-GC) I

I
I

I

el

I
-.

? A.P. from 40 to
45 ft.

GROUNDWATER ABBREVIATIONS

S -- SPLIT SPOON WD-WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON I-"N_R_-__NO_T__R_E_AD......~"'!"""---""'1

G -- GRAB SAMPLE BORING NO. LDB-10 /LO
x -- OTHER P

CONSISTENCY SAMPLE IDENTIFICATION

VERY SOFT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF

Rust-brown. damp. clean. medium to fine SAND.
trace gravel. with traces of coarse sand. (SP)

GRADING TO
Brown. damp. coarse to fine sandy. coarse to
fine GRAVEL. little to trace cobbles. (GW)

41

0-2
3-4
5-8
9·15

18·30

BLOWS/FT.

Y

L

L

L

L

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

D

D

D

D

D

0-4
5-10

11-30
31-50
51.

BLOWS/FT.

_ 40 -+-D_--+_Y_-l:a
I

II)...
I

~
:jt
2
IlC

f2
~ 45 -t-Wn'---1_ LIo..-~

fsl--....-- -...,j,--...--....------..,.---------..,.---...-------~
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.TEST BORING REPORT BORING NO. LDB-10

CA88IRRINE PAGE 3 OF 6

DePTH
1:,,!f\tEIN SAMPLE FIELD CLASSIFICATION REMARKS

!'EET CAVING NUMSER GE

6 A.P. from 45 to
D N (See previous page.) 50 ft.

D N 47 -
~rown. moist. coarse to fine sandy. coarse to

M N fine GRAVEL. trace cobbles. with traces of clay
and frequent black (Mn02) staining on gravel.

M N (GW) to (GW-GC)

50 M N 50 9 A.P. from 50 to- -Rust-Drown. moist. coarse to fine sandy. coarse 55 ft.
M N to fine GRAVEL. little cobbles. with traces of

clay. (GW) to (GW-GC)
M N

-

M N 53
Rust~rown. moist. coarse to fine sandy. coarse

M N to fine GRAVEL. trace cobbles. with traces of
clay and frequent black (Mn~) staining on

55 M N gravel. (GW) to (GW-GC) 9 A.P. from 55 to
I-

60 ft.
M N

M N 57 -Same as above but contains little cobbles and
M N no black (Mn02) staining. (GW) to (GW-GC)

M N 59
Light brown. moist. medium to fine SAND. trace

_ 60 M N coarse to fine gravel. (SP) 9 A.P. from 60 to.
60.5 65 ft.

M N Rust-brown. moist. coarse to fine sandy. coarse
to fine GRAVEL. little cobbles. with traces of

M N clay. (GW) to (GW-GC)

M N

M N

I- 65 M N 8 A.P. from 65 to
70 ft.

M N

M N

M N 68
Light brown. dalllp. medium to fine SAND. trace

M N coarse to fine gravel and coarse sand. (SP)

f- 70 M N

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0·4 VEFlV LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WO - WHILE DRILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. LDB-10 /, I51. VERY DENSE 18·30 VERY STIFF X -- OTHER

I
I
Ie
I
I
I
I.
I
I
I
Ie
I
I'

••I .

I

I

••



I

I
I

el
I

REMARKS

9 AP from 70 to 75
ft.

6 A.P. from 75 to
80 ft.

FIELD CLASSIFICATION

Light brown. moist. coarse to fine sandy.
coarse to fine GRAVEL. little cobbles. trace
clay. (GW-GC)

Same as above but contains frequent black
(Mn02) staining on gravel and cobbles. (GW-GC)

71 (See previous page.)

75

N

N

N

N

N

N

M

M

M

M

M

M75

~ I
-~-----------r-------'eC::AAlNE TES~,BORING REPORT :=~NG 4

NO
"OF ~DB-l0 I

IN IuoliSTUF~ SAMPLE DEPTH
FEET ,... CAVING NUMBER RANGE

M N

M N I

80

M

M

M

N

N

N
Bottom of Exploration at 81.0 ft.

2 A.P. below 80 ft. I
el

I
~ 85 I

I
el

I
I

-I
-IGROUNDWATER ABBREVIATIONSSAMPLE IDENTIFICATIONCONSISTENCYBLOWS/FT.DENSITY

90 -+----1---l

95

BLOWS/FT.

i
I

~
I......

~
:;I:
2a::
~
en
en

&p.---""--.....--.....-....,.I..o--""-------..,.----------r---.....---------l
0-4
5·10

11-30
31·50
51.

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0·2
3-4
5-B
g.15

115-30

VERY SOFT
SOFT

MEDIUM STIFF
STIFF

VERY STIFF

S -- SPLIT SPOON WD- WHILE DRILLING
T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON I-iiN..R_-_N_O_T__R_EA_D...~_~---_1

G - GRAB SAMPLE BORING NO. LOB-10 I''''
x-- OTHER ~ '-

I



S',

NF

SE

S~

NE

Nt·

S)

~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-10

CR881RRINE PAGE 5 OF 6

DEPTH SAMP\.E
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

Downhole inspection by D. Hallman on 3/12/ and 3/1 /S7.
36.0 NOTE: CaC03 present-strong show, but not "cement.

Tan, dry to damp, coarse to fine sandy, coarse to (P) Mod~rate to easy (

Dry p.3 to ~ fine GRAVEL, little (small) cobbles, with pockets slight interlocking.
to 0 p.6 NS15 37.5 containing traces of clay and pockets of clean Clean material was

material. easy to sample.

~A7

Black, gray and rust-brown, dry to damp, coarse (P) Moderate to very (

I- 40 Dry 2.3 to l2..:i to gravelly, COBBLES, little to trace coarse to easy-slight inter-
toO 2.S(*) NS14 40.5 fine'sand with slight traces of clay, black locking, slight clay

(Mn02) staining and voids (up to 2"x3"xl"). (GP) "cementation" (in
zones). Very high

42.3 NOTE: This layer has actual overbreak of approxi- permeab i1i ty •
~ .5-1.e I---. mately 1 ft. from material above.

42 Rust-brown, damp, medium to fine sandy, coarse to (P) Moderate - poor (
D 1.3-1.6 NS13 44 fine GRAVEL, little cobbles, trace coarse sand, interlocking, slight

with traces of clay. (GP) clay ·cementation.·

_ 45 447

Black and tan to rust-brown, damp, coarse to fine (P) Moderate to (

P.S to 45.5 gravelly, (OBBlES, little to trace coarse to fine easy- poorly inter-
D b.9 G12 47.5 sand (in coarser and finer zones) with slight locked, very slight

.traces of clay. (GP) clay"cementation."
Holds overhang well.

.0-1.3 Tan, gray and brown, damp, cobbly, coarse to fine (P) Moderate- (
D Gll 48.5 GRAVEL, little medium to fine sand, with traces interlocked, slight

I- 50 50.5 of coarse sand and clay (slight). (GP) cl ay "cementati OR."

p.5-0.9
51.2 (P) Moderate -poorly (

lfust';'orown and black, .dry to damp, coarse sandy, interlocked, clay
n"" ; .A tn fine GRAVEL, little coarse gravel, trace medium cementation. OCca-
to D ~.O (*) G10 51.5 to, fine sand, with traces of clay and frequent sionally excavated

53.5 black (Mn02) staining. (GW) in small ·cemented"
NOTE: Same material as 56.6 to 5;.7 ft. chunks.

~ust-brown, damp, coarse to fine sandy, coarse to (P) Hard-interlocked, (
fine GRAVEL, little cobbles, with traces of clay clay "cementation."

I- 55 o 9 to and frequent layers (up to 6") of black (Mn02) Excavated in occa-
D .2 54.5 stained, dry, coarse to fine gravelly, COBBLES, sional large chunks.

G9 56.5 contains voids up to l"x 2"x 1/2". (GP) Voids, high
M.o/13rown and black, dry to damp, coarse sandy, fine permeab i1 i ty.

GRAVEL, with traces of coarse gravel, medium to
fine sand and clay, black (Mn02) staining. (GW)

I; +n ....... 57 7. lack and rust-brown, damp, cobbly, coarse to (P) Hard to moderate- (
57.7 fine GRAVEL, little coarse to fine sand with interlocked, clay

In A G8 I 59.5 traces of clay and frequent layers (up to S") of "cementation."
, black (MnOz) stained material containing many Cobbles are in zones/

I- 60 I/;n n "m",l1 VI\{d< (GP) to (GP-GW) layers, pockets of ClilY
(See next Daae.) rich moldable material •

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SP\.IT SPOON WD- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMP\.E

BORING NO. IlJ351. VERY DENSE 115-30 VERY STIFF X -- OTHER lDB-10

Ie
I
I

I

I
I
•-

I

I
I

I
I
Ie
I

I

••I '
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~ DOWNHOLE INSPECTION REPORT BORING NO. LOB-10
.~CR881RRINE 6 6PAGE OF

I

DEPTH Str..!fl;.E !
IN CAUI'ER SAMPLE FIELD CLASSIFICATION REMARKS I

FEET NUMBER RANGE

1

(P) Hard-inter- i
;

Rust-brown and gray, damp, coarse to fine locked, clay "cemen- i
.6 to ~ gravelly, COBBLES. little coarse to fine sand tation." Sand matrix i

0 '.5 G7 62.5 (in coarser and finer zones/layers). with traces excava~d in "cementec~
of clay and occasional boulders. (GP) chunks. Voids hal f I

filled with clay.
Rust-brown and gray. damp. COBBLES. little coarse I

!
to fine gravel. trace medium to fine sand with (P) Moderate to hard- :(

.5-2.2 63.5 traces of coarse sand. slight traces of clay and interlocking, clay
65 0 (*) G6 65.5 occasional boulders. (GP) cementation-sand matri'

•0-2.0 NOTES: 1• . Many large cobbles. material excavated in i
2.(*) Overbreak as great as 2.5 ft. to the chunk s. Oitfi cul t to !

66.5 NW. Hole is "egg shaped" at this elevation. crumble in fingers. j
b.5-0.6 Rust-brown and gray. damp. cobbly. coarse to fine (P) Moderate to hard-I:

~ GRAVEL. little coarse to fine sand (in coarser interlocked in groups!
0 G5 68.5 and finer zones/pockets) with traces of clay and Clay binder to I

~.3-0.4 occasional weakly developed black (MnOz) staining. cementation-sand
I

j
(GP) to (GP-GC) frequently excavated iRust-brown. gray and black. moist. coarse to fine in small ·churk s." I

,. 70 ~.2 to gravelly. COBBLES. little coarse to fine sand (in I
M ~.5 G4 ~ coarser and finer pockets). with traces of clay (P) Very hard- (

71.5 and occasional thin zone containing black (M~02) tightly interlocked,
staining. (GP) to (GP-GC) clay binder.

72.0 NOTE: Possible boulder at 69 ft. (P*) Moderate to
Light brown, damp. medium to fine SAND. with hard- clay binder,

~ 5-0 6 73.3 traces of clay. (SP) to (SP-SC) very slightly
mol dab le.

n tn :l.4 to .Ed l1 ght brown. damp to moist. coarse to fine sandy • p*) Very hard - I
•

M P.5 G3 74.5 fine GRAVEL. with traces of clay and occasional interlocked, clay
,... 75 coarse gravel. Sand is in coarser and finer· zones. binder.

(GP) t9 (GP-GC)
n 1'n :l.:} 1'.0 GRADES TO (p*) Very ha~ - ,

\

M p.5 G2 75.5 Brown. damp to moist. medium to fine sandy, tightly interlocked,
71.5 coarse to fine GRAVEL. trace (small) cobbles and clay binder.

coarse sand, with traces of clay. (GP) to (GP-GC) Material is not
78 0 moldable.

Brown to gray, moist, coarse to fine gravelly. (P) Very hard - i
COBBLES. little coarse to fine sand, with strong tightly interlocked

~.3 to .!!:i traces of clay• (GW) to (GW-GC) and has clay binder.
80 1M fl4 G1 80.5 Material is slightly

NOTE: Cobbles are predominately under 8 in. moldable.
diameter.

Bottom of casing at 83.5 ft.
NOTE: Casing sink into the di sturbed soil at .

,... 85 the bottom of the hole. I
i
;

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS I
0·. VERY LOOSE 0-2 VERY SOFT S -- SPUT SPOON wo1 WHILE ORILLING ; I,

3~~
I

5-10 LOOSE: SOFT I T -- TUBE NE - NOT ENCOUNTERED I
11'30 MEDIUM DENSE 5'8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ !
31.50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. LOB-10 I'~ i51. VERY DENSE 18·30 VERY STIFF X -- OTHER ,
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~ TEST BORING REPORT BORING NO. LDB-11
CR88lRRlNE

PROJECT: Price Road Drafn Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 3

EQUIPMENT USED: Watson 5000/75T American LOCATION: Sta. 191 +()5

CASING SAMPLER B~g:~l ELEVATION: 1181.6
GROUNDWATER DEPTH TO:

DAlE START: 3/23/87
DATE MRS AFTEF WATER BOTTOM

o~O~6~~ Auger '\. / 3/24/87COMP !oF CASING TYPE - DATE FINISH:
3/24/8 we 56' - 56.6' SIZE 10 - 36- V DRILLER: Willy Bridge
3/25/8 29.5 52.5' - 56.2' HAMMER WT ,/ - /"- PREPARED BY: Bruce Robinson
3/27/8 69.5 49.1' - 55.6' HAMMER FALL /""'" - / "-
DEPTH SAMPLE ~li1PLEIN IoOSTURE CAVING PTH FIELD Cl ASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Brown, dry, silty fine SAND, trace c1 ay, with 3 A.P. from 0 to 5
roo~s. -TOPSOIL- (SM) ft.

Dry N
2.5

Dry L - -
Brown, dry, silty fine SAND, trace clay.

Dry l -ALLUVIUM- (SM)

_ 5 D L 3 A.P. from 5 to
10 ft.

D L NOTE: Location • N885,222.00,E 507,947.00

D L 7

D L Brown, damp, clean, coarse to fine gravelly,
coarse to fine SAND, trace cobbles. (SW)

D L -AlLUVIUM-

_ 10 D-M Y NOTE: Becomes moist at approximately 11 ft. 11 A.P. from 10
to 15 ft.

D-M Y

.
M Y

M S 13
Brown, moist, coarse to fine sandy, coarse to

M S fine GRAVEL, little to trace cobbles, (GW)
-SGC-

15 H S INTERBEDDED WITH 26 A.P. from 15
I,... to 20 ft.
I H S Brown, moi st, clean, coarse to fine sandy, coarSE

to fine GRAVEL, with traces of cobbles• (GW)
H S 17

M S Brown, moist, coarse to fine gravelly, COBBLES,
some coarse to fine sand. (GW)

H S
NOTE: Slight but noticeable silt content in

- 20 M S 20 layers. (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 sorT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF a -- GRAB SAMPLE
Sit· VERY DENSE 111-30 VERY STIFF X - OTHER BORINO NO. LDB-ll 16.5

~
2
a:
~
en
en
a::
(,)

......

\I)
CD

\I)...

...
o...

I

I.
I"

I
Ie
I

I
I

Ie
I
I
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I

I
I

I
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o. ITEST BORING REPORT BORING NO.· lDB-ll

CRSSIRRINE PAGE i: OF oJ

DEPTH Str..'ri:tEIN SAMPLE FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

20 48 A.P. from 20 to
D S light brown. damp. clean. fine SAND. (SP) 25 ft.

D-M S

14 S 23

14 S Brown. moist. coarse to fine sandy. BOULDERS.
some cobbles and coarse to fine gravel. (GW)

25 14 S GRADATIONAl TO 21 A.P. from 25 to
"" Same as above. but with little coarse to fine 30 ft.

14 S gravel. clay coatings on gravel. and black
(Mn~) staining. NOTE: Zone from

14 S GRADATIONAl TO 26' to 33' exhibited
Brown. moist, coarse to fine sandy, COBBLES, continued caving

14 S little coarse to fine gravel. with frequent throughout drilling
boulders. (GW) of this boring.

14 S 29- -Dark brown. moist. coarse to fine sandy. coarse
30 14 S to fine GRAVEL. some cobbles. with occasional 33 A.P. from 30 to

boulders. clay coatings and black (Mn02) 35 ft•.
14 S 31 staining on gravel. (GW)

14 S Brown. moist. coarse to fine gravelly. COBBLES.
some coarse to fine sand. with frequent boulders

14 S (up to 20·). (GW)

14 S

_ 35 14 S 20 A.P. from 35 to
40 ft.

M S

M ~ 37 .

NOTE: Same as above. but with layers containing
M S cream-colored clay as coatings on gravel.

(GW) to (GW-GC)
M s 39

Dark brown. moist. coarse·to fine sandy. coarse
40 M Y to fine GRAVEL. litt'e cobbles. with traces of 10 A.P. from 40 to

clay and black (Mn02) staining on gravels. 45 ft.
14 l (GW) to (GW-GC)

M L

M L 43
NOTE: Same as above. but with trace clay.

M L . (GW-GC)

I- 45 lot I

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENnFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.1S STIFF G _ GRAB SAMPLE

BORING NO. lDB-ll 16651. VERY DENSE 111·30 VERY STIFF X -- OTHER



- 70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WD- WilLE DIULUNG
5·10 LOOSE 3·4 SOFT T -- TUBI NI - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-a MEGRIM STIFF U - UNDISTURBED PISTON NR - NOT READ
31.50 DENSE g.15 STIFF G - GRAB SAMPU BORING NO. IftJ 751. VERY DENSE 11·30 VERY STIFF X - OTHIR LOB-ll

65 -+----1---1

.. 60 -1---+-_--1

LOB-ll

3

REMARKS

7 A.P. from 45 to
50 ft.

11 A.P. from 50 to
55 ft.

PAGE 3 OF

BORING NO.

(GW-GC)

FIELD CLASSIFICATION

NOTE: Wet soil at approxi.ately 49 ft.

NOTES: 1. Continued caving from zone 26 to 33
ft. below ground surface - some
boulders• .any large cobbles and
black (Mn02) staining in this
zone.

2. Groundwater free-standing at 53 ft.
at 9:50 a._.

3. Groundwater free-standing at 56 ft.
Ai' "!M A .11I.

Borehol e abandoned at 56 ft.

(See previous page.)
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~ TEST BORING REPORT LDB-12
CR881RRINE

BORING NO.

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw. Cather &Company JOB NO. 11106.00
CONTRACTOR: Ed Logan Contracting Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Watson 5000/75T American LOCATION: Sta. 182+25

GROUNDWATER DEPTH TO: CASING. SAMPLER ..<:2~~, ELEVATION: 1181.9
3/24/87

HH::i AFTER BOTTOM BOTTOM i\. /
DAlE START:

OATE COMP WATER Pi' CASING OF HOLE TYPE - Auaer DATE FINISH: 3/26/87
"''''''0'' "'0 725' - 73.0' SIZE 10 - 36" '\J DRILLER: Willy Bridge
3/27/87 24 70 4' - 71.9' HAMMER WT ""'" ./' - /'\. PREPARED BY: Bruce Robinson

HAMMER FALL /~ - 17 '\
DEPTH

SAMPLE ~J1lPLEIN t-oSTURE CAVING PTH FIELD Cl ASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Light brown, dry, fine SAND, little s11 t, 4 A.P. from 0 to 5 I
with roots. -TOPSOIL- (SM) ft.

Dry N 2
Tan to brown and black, dry, crossbedded. fine

Dry L 3 SAND. -ALLUVIUM- (SP)

Dry Y-S Brown. dry, crossbedded. coarse to fine sandy,
coarse to fine GRAVEL. with some black (Mn02)

_ 5 Dry Y-S staining at approximately 7. ft. (GW) 6 A.P. from 5 to
-ALLUVIUM- 10 ft.

Dry Y-S

Dry Y-S NOTE: Location • N884. 338.00. E 508,003.00
(approximate)

Drv Y-S 8
Reddish-brown, damp, silty fine SAND, interbedded

Dry Y-S with light brown. clean, dry, fine SAND. (SM/SP)
-ALLUVIUM-

... 10 Drv Y-S 10 8 A.P. from 10
Brown, dry, coarse to fine sandy. coarse to fine to 15 ft.

Dry Y-S GRAVEL. -ALLUVIUM- . (GP)

Dry Y-S 12

Drv S Brown, dry. clean. coarse to fine SAND. little
coarse to fine gravel. (SW)

Drv S INTERLAYERED WITH

I~ 15 Drv S Brown, dry, medium to fine sandy. coarse to fine 32 A.P. from 15
GRAVEL. some cobbles. (GP) to 20 ft •.

I Drv S -SGC-
NOTE: Predominant zone for caving problems

Drv S from approximately 12 to 18 ft.

Orv I; 18
Brown and gray, dry, cObbly, BOULDERS, little

Orv V_I; coarse to fine gravel. trace coarse to fine
sand. (GW)

I- 20 n"", v_<:.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 i VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOrT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF; U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF C -- GRAB SAMPLE
51 .. VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. I no_" J~e

......
...
o...
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BORING REPORT BORING NO.
LDB-12

TESTCR881RRINE PAGE
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..

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CAVING NUMBER RANGE

(See preVl0Us page.) 22 A.P. from ~u to
Dry Y-S 21 25 ft.

Brown and gray, damp, med1 um to f1ne sandy, coars
D Y-S 22 to fine GRAVEL, trace cobbles and coarse sand,

~occasional boulders. (GP)
D Y-S NOTE: Same as above, but with little medium to

fine sand and frequent large cobbles and boulders
0 Y-S (GP)

25 0 Y-S 57 A.P. from 25 to
"" NOTE: Difficult to describe the composition of 30 ft.

0 Y-s the material between 24 and 32 ft. due to caving
from 0 to 12 ft. from ground surface.

D Y-S -

D Y-S

D Y-S

30 D Y-S 67 A.P. from 30 to
35 ft.

D Y-S

0 L-Y

D L-Y 33
NOTE: Same as above, with cream-colored clay

D L-Y coatings on gravel. (GP) to (GP-GC)

35 D-M L-Y 8 A.P. from 35 to
40 ft.

D-M L-Y

D-M L 37
Cream-colored and brown, moist, coarse to fine --

M L gravelly, COBBLES, some medium to fine sand,
with traces of clay. (GP) to (GP-GC)

M L

40 M L 40 17 A.P. from 40 to
Light brown, moist, medium to fine SAND, with 45 ft.

M L traces of clay (acting as cement). (SP) to (SP-SC

M L 42
Light brown, moist, cobbly, coarse to fine GRAVEL

M L little medium to fine sand, trace coarse sand,
with traces of clay.

M L (GP) to (GP-GC)
NOTE: Black (Mn02) staining at approximately 45 t.

45 M I

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S-- SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G-- GRAB SAMPLE BORING NO. LDB-12 1~151. VERY DENSE 145·30 VERY STIFF X-- OTHER

I

I
.e

I
Ie
I
I
I
Ie
I
I
I

I
I
I
Ie
I



I

I
REMARKS

ts A.fI. from4~-to

50 ft.

FIELD CLASSIFICATION

(See previous page.)LM

m ------------r-----o-;;n;-:;------,.I___ LOB-12

CR88lRRlNE TEST BORING REPORT ::NO,NO"Ol' -.- .I
DEPTH SA~E

IN L"OtSTUl~ SAMPLE DE
FEET p" CAVING NUMBER RANGE

M

M

L

L 48 I
M

50 M

M

L

L

N-L

-

51

NOTE: Same as above, but is moist to wet with
lenses containing trace cream-colored clay.

(GP-GC)
14 A.P. from 50 to
55 ft.

el
I

M

M

N-L

N-L

NOTE: same as above 48 ft. (GP, to (GP-GC)

I

M N-L

M

55 M

M

M

60 M

M

M

M

M

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N-L

N

62

NOTE: Grading to medium to fine sandy, GRAVEL
at appr~ximately 62 ft.

Light brown, moist, medium to fine sandy, coarse
to fine GRAVEL, little cobbles, with traces of
cream-colored clay, and black (Mn~) staining
on gravel. (GP) to (GP-GC)

6 A.P. from 55 to
60 ft.

8 A.P. from 60 to
65 ft.

I
.1

I
I
I

el

I
I

I
-I

11 A.P. from 65 to
70 ft.

69

BLOWS/FT.DENSITY

N

N-L

N

N

M

M

M

M

BLOWS/FT.

:g ~ 65 +M__+-_N_-l
I•I•

~
~
:2
II:
~ Brown, moist, cObb1y, coarse to fine GRAVEL,
en 70 M L little medium to fine sand, trace coarse sand,
~1-_....L__.L.._.....l__...,A.__...._...::.wi.:.;th;;..tr:;.:ao:;ce:;;,;s;..::,of:,-;:c..re:;;,;a.m-;.c:;;,;oo.;l,;;,or.,e.d;.c.,l.a..,v.ool(,;;,GP;')"-jit..oool(,;;,G..P-..G.C.:.i' ---\

CONSISTENCY SA~PLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4
5-10

11-30
31-50
51.

VERY LOOSE
LOOSE

MEDIUM DENSE "
DENSE

VERY DENSE

0-2
3-4
5-8
1-15

18-30
31··

VERY SOFT S- SPLIT SPOON WD-WHILE DRILLING
SOFT T- TUBE

MEOIUM STIFF U- UNDISTURBED PISTON NE - NOT ENCOUNTERED
STIFF Q- GRAB SAMPLE !-oolU:.:;R_-_N~O_T...,;,;;RE_A_Di..:-:':""~_~_"'"

VERY STIFF X - OTHER BORING NO. LOB-12 J7fJ
HARD HR- NO RECO/ERY

I



m--------------~---------,-- 0 NG REPORT BORING NO. LDB-12
CR88tAAINE TEST B RI PAGE 4 OF 4

I

••I " DEPTH SAMP",!

IN ""'OliSTU-l CAVING SAMPLE 2L.~
FEET pi' HUMBER FIELD CLASSIFICATION REMARKS

I
I
Ie
I
I
I
Ie
I
I
I
Ie

~ 75

80

85

w

w

w

L

L

L

71 (See previous page.) 4 A.P. below 70 ft.
Light brown. lDOist to wet. JDedilll to fine sandy.
coarse to fine GRAVEL. trace cobbles, with traces
of cream-colored clay.

~
73 NOTE: Clay water content is near liquid limit

and is providing ve~ little cohesion.
. (GP) to (GP-GC)

Dark brown. wet, coarse to fine gravelly.
COBBLES, little coarse to fine sand. with traces
of clay. lGW\ to lGW-GC\

NOTE: Botto. of Exploration at approximately
73 ft. Auger penetrated to approximately 76 ft.
Borehole remained open to 73 ft., just below
the groundwater:' table.

I
I
I
.-
I

co 90co
I..,
I..,

~
'l*:
~
a:
0....
en

... 95en
Q,.
u

BLOWS/FT.

0-4
5-10

11-30
31·50
51.

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE "
DENSE

VERY DENSE

BLOWS/FT.

0-2
3-4
5-8
i.15

18-30
:It•.

CONSISTENCY

VERY SOfT
SOflT

MEDIUM srlFF
STIFF

VERY STFF
HARD

SA~PI.E ICENTIFICATION

s- SPLIT SPOON
T-TUa
u- UNDISTURBED PISTON
Q- GRAIl SAMPLE
X-OTHER
NR- NO RECOtERY

GROUNDWATER ABBREVIATIONS

WD- WHILE DRILUNG

NE - HOT ENCOUNTERED
UR - NOT READ

BORING NO. LDB-12 /7/
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~ TEST BORING REPORT LDB-13
CR881RRINE

BORING NO.

PROJECT:
I'rlCe Koaa uralO I unnel

CLIENT: DeLeuw, Cather &Company JOB NO.
11106.00

CONTRACTOR: Ed Logan Contracting Co., Inc.
PAGE NO.

I of 6

EQUIPMENT USED: Watson 5000/75T American
LOCATION:

Sta. 15+72
1192.0

GROUNDWATER DEPTH TO: CASING SAMPLER ..<.?2~~, ELEVATION:
3/27/87DAlE START:

DATE HH:> AFT~ WATER BOTTuM
o~~6~; TYPE - Auger I\- / DATE FINISH: 3/30/87COMP PFCASING

3/20/87 we NE - 76.0' SIZE 10 - 36- V o DRILLER: Willy Bridge

- HAMMER WT '-..../ - /'\. PREPARED BY: Bruce Robinson
- HAMMER FALL /~ - 1/ '\

DEPTH SAMPLE ~~~REIN IOSTUlE CAVING FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

Dry N Light brown, dry, clayey SILT. with traces of 3 A.P. from 0 to 5
fine sand and moderate to well-developed laminar ft.

Dry N CaC03 cementation. (HL)
-CALICHE-

Dry N

Dry N
NOTE: Location aN 867,656.12,E 508,510.10

I- 5 Dry N 3 A.P. from 5 to
10 ft.

Dry N

Dry N

Dry N

Dry N

I- 10 Dry N 3 A.P. from 10
to 15 ft.-

Dry N

Dry N

Dry N GRADES TO

Dry N

15 Dry N 3 A.P. from 15
l- to 20 ft.

1 Dry N

D N
Brown, damp, clayey SILT. little fine sand, with

D N moderately developed laminar CaC03 cementation.
(ML)

D N -CALICHE-

t- 20 D N

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0.. VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SorT I T -- TUBE NE - Nor ENCOUNTERED

II-3D MEDIUM DENSE 5-8 MEDIUM STIFf U-- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G-- GRAB SAMPLE
51~ VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. LDB-13 172.

--
I/)
CD
I

I/)-
-o-
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TEST BORING REPORT BORING NO. LDB-13

CA881AAINE PAGE, 2 OF 6

DEPTH SAMPLE
IN CAVING SAMPLE DEPTA

FIELD CLASSIFICATION REMARKSFEET NUMBER RANGE

21 (See previous page.) 3 A.P. from 20 to
D N 25 ft.

Rust-brown, damp, medium to fine sandy, coarse
D N to fi~e GRAVEL, trace silt, with traces of clay

and slight CaC03 cementation and crusts on
D N gravel. (GP-GM)

-CALICHE-
D N

~ 25 D N 4 A.P. from 25 to
30 ft.

D N

D N 27
Gray to brown, damp. coarse to fine gravelly,

D N COBBLE, little medium to fine sand, trace coarse
sand, with traces of clay. (GP) to (GP-GC)

D N -SGC-

30 D N 10 A.P. from 30 to
35 ft.

Dry N 31
same as above but little coarse to fine sand.

Dry N (GW) to (GW-GC)
-

Dry N
Same as above but dry and no clay. (GW)

Dry N

35 D N 35 11 A.P. from 35 to
Same as above with slight traces of clay. (GW) 40 ft.

D N

D L 37
Rust-brown. damp, coarse to fine sandy. coarse

D L to fine GRAVEL, with black (Mn02) staining on
gravels. (GW)

D Y 39 GRADES TO
Rust-brown. damp, medium to fine SAND, trace

40 D Y coarse sand, with streaks of black (Mn°2 ) 14 A.P. from 40 to
staining. (GP) 45 ft.

D L
Rust-brown, damp, coarse to fine gravelly,

D L 42 COBBLE, some coarse to fine sand. (GW)

D L Rust-brown, damp,. coarse to fine sandy, coarse
to fine GRAVEL, little cobbles, with black (Hn02)

D L staining on gravel s. (GW)

~ 45 in I

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. LDB-13 /1.951. VERY DENSE 111·30 VERY STIFF X -- OTHER



TEST BORING REPORT BOA/Ne NO. LDB-13

CASSIAAINe PAGE 3 OF 6

DEPTH SA~E
IN CAVING SAMPLE ~GE FIELD CLASSIFICATION REMARKSFEET NUMBER

45 10 A.P. from 45 to
D L-N Rust-brown. damp. coarse to fine sandy. COBBLES. 50 ft.

little coarse to fine gravels. with slight trace
D N 47 of clay and black (Mn02) staining. (GP)

D N Dark brown. moist. coarse to fine gravelly.
COBBLES. little coarse to fine sand. with traces

D N of clay. and frequent black (Mn02) staining
on gravels and cobbles. (GW) (GW-GC)

50 D L 50 22 A.P. from 50 to
~ Same as above with no clay. (GW) 55 ft.

D L

D L 52
Rust-brown. damp. coarse to fine sandy. coarse

D L to fine GRAVEL. little cobbles. with slight
traces of clay and black (Mn02) staining.

D L (GW) to (GW-GC)

55 D L 19 A.P. from 55 to
60 ft.

D L

D L 57
Rust-brown. damp. coarse to fine gravelly.

D L-N COBBLES. little coarse to fine sand. with slight
traces of clay•. (GW) to (GW-GC)

D N

60 D N 8 A.P. from 60 to
~

65 ft.
D N 61

same as above but no cl ay coatings. (GW)
0 N

D N 63
Dark brown to black. moist. coarse to fine sandy.

M N coarse to fine GRAVEL. little cobbles. trace
black clay. with black (Mn02) staining. (GW-GC)

~ 65 M N INTERBEDDED WITH 3 A.P. from 65 to
Dark brown. damp. coarse to fine gravelly, 70 ft.

M N COBBLES. little coarse to fine sand. with traces
of clay. (GW) to (GW-GC)

M N

M N

M N

~ 70 M u

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON we - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNOISTURBED PISTON NR - NOT READ
31.50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. LDB-13 /7'151. VERY DENSE , 18·30 VERY STIFF X -- OTHER - ...

I
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-- ORING REPORT BORING NO. LDB-13
CR881RRINE TEST B PAGE A OF t:

I

Ie
I

DEPTH SAMPLE
IN L"ClIS1U~ SAMPLE DEPTH

FEET Ill" CAVING NUMBER RANGE FIELD CLASSIFICATION REMARKS

I
I

M

M

M

M

N

N

N

N

72

(See previous page) 8 A.P. from 70 to 75
ft.

-Light ~rown. moist. coarse to fine gravelly.
COBBLES. little medium to fine sand. trace coarse
sand. with traces of clay. . (GP) to (GP-GC)

Ie
I
I
I
Ie
I
I
I

75

80

~ 85

M N 75
Light brown. moist. medium to fine SAND. with

76 traces of clav actina as cement (SP\ to (SP-SC\

Bottom of Exploration at 76 ft.

~
ll:
2
~
lI.

~~ 95

tsl--....__..._ ......_-~-_ ...._-----""""---------""""---""'-- -I

I
I
I
Ie
I

~ - 90
I.,
I.,

BLOWS/FT.

0-4
5-10

11-30
31-50
51.

DENSITY

VERY LOOSE
LOOSE

MEDIUM DENSE "
DENSE

VERY DENSE

BLOWS/FT.
0-2
3-4
5-8
9·15
18-30
31.'

CONSISTENCY

VERY SOFT
SOl"T

MEDIUM STIFF
STIFF

VERY STI'F
HARD

SA:....PLE IDENTtFICATION

S- SPLIT SPOON
T-TUH
U- UNDISTURBED PISTON
Q- GRAB SAMPLE
X-OTHER

, NIt- NO RECOIEAY

GROUNDWATER ABBREVIATIONS

WD - WHILE DRILLING
NE - NOT ENCOUNTERED
UR - NOT READ

BORING NO. LDB-13 175
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BORING NO.
LDB-13

DOWNHOLE INSPECTION REPORTCA881RRINe PAGE 5 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET CALIPER NUMBER RANGE

Downhole inspection performed by Dave Hallman
on 3/31/87.

Gray. dry to damp. (small) cobbly coarse to fine (P) Moderate - slight
Dry p.z to ~-' .~ GRAVEL. little medium to fine sand. trace coarse interlock ing. Clay
to D p.4 NS15 28.0 sand. with traces of clay and slight CaC03 "cementation."

coatings on gravel and cobb~es. (GP) to (GP-GC)

- Rust-brown and gray. damp. coarse to fine GRAVEL. (P) Hard -

r- 30 little cobbles and coarse to fine sand. with interlock ing. and
p.4 to~ 30.3 strong traces of clay. slight CaC03 coatings on clay cementation.

D P.8 NS14 31.3 gravel and CaC03 nodules in sand (small 1/4"
diameter maximum). (GP) to (GP-GC)
NOTE: Cobbles under 6" in diameter.

-CALICHE (SGC)-
33.0

Tan to rust-brown. dry to damp. coarse to
Dry ~.1-1.4 .Ed fine sandy. CDarse to fine GRAVEL • 1ittle (P) Easily - (

to D .3-1.5 NS13 34.3 cobbles. (GP) slight interlocking.

r- 35 NOTE: Sand is lacking somewhat in the upper nearly "cl ean".
"medi um" range.

(P) Very easily to (

Rust-brown. dry to damp. cobbly. coarse to fine moderate - inter-
Dry P.9 to 36.3 GRAVEL. little coarse to fine sand (zoned coarser locked in clumps.
toO ~.l . G12 38.3 and finer) with slight traces of clay. (GP) pock ets wi th clay

38.0 "cementation."
8 to 12 inch lens(?) of medium to fine SAND. with

38.9 slioht traces of clay. (SP)
Tan to light brown and gray. damp. medium to fine (P) Very easily - (

_ 40 D 1).9 to 39.1 sandy. coarse tD fine GRAVEL. trace (small) cob- poorly interloCked.
.1 G11 41.1 blest with slight presence of clay and occasional slight clay "cementa-

lens (up to 8") of medium to fine SAND.' (GP) tiona in zones.·
GRADES TO Holds an overhang

Rust-colored. damp. coarse to fine gravelly.· (weakly though).
COBBLES. little medium to fine sand. trace coarse (P) Easy - poorly (

In .4 to 42.0 sand. with traces of clay. frequent voids under interlocked. slight
.6 G10 44.0 and between gravel/cobbles (up to 3/4" x 2" x 3") clay "cementation.·
*l and occasional black (Mn02) staining. (GP)

44.5
NOTE: - -

45 Stratigraphic change at 44.5 ft. based on
density (ease of sampling) and slight color change

n .1;_1-7 45.3 Rust-brown. damp. cobbly. coarse to fine GRAVEL. (P*) Very hard- (

(*) G9 47.3 little medium to fine sand. trace coarse sand. tightly interlocked.
/;_1 7 with slight traces of clay and occasional slight clay "cementation."

black (Mn02) staining on cobbles. (GP) Sand frequently
(*) NOTE: Overbreak seems to be due to drilling excavated in small
process. not material instability. "cemented· chunk s.
Tan to rust-brown. damp. coarse to fine gravelly. (P) Very hard - (

P.l-0.2 48.5 COBBLES. little coarse tD fine sand. with traces tightly interlocked.
... 50

,~ r.A ~ 50.1 of clay and occasional black (Mn02) staininq. (GP) clay ·cementatiDn.
.1-1.3 ISeenext page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT 5 - SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3'4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIF F U-- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g·15 STIFF G-- GRAB SAMPLE BORING NO. LDB-13 /7b51. VERY DENSE 18-30 VERY STIFF- X - OTHER
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~ DOWNHOLE INSPECTION REPORT BORING NO. LDB-13

CR88lRRlNE PAGE 6 OF 6

DEPTH SAMPLE
IN SAMPLE DEPTH

FIELD CLASSIFICATION REMARKSFEET -...1... ...- CALIPER NUMBER RANGE

Bl ack. and tan, dry to damp, coarse to fine (P) Easy to moderate. I
gravelly, ~OBBLES, trace coarse to fine sand, NOTE: Frequent voi ds-

•6-2.0 with traces of clay and Mn02 staining• high pe~meability.

52.0 (GP) to (GP-GC)
52.0 Black. and brown, damp, cobbly, coarse to fine (P) Hard-interlocked,

D .3-1.5 G7 53.3 GRAVEL, little coarse to fine sand, with traces clay "cementation."
of clay and frequen~.black. tMn02) staining. Sand frequentl y

54.0 (GW) to (GW-GC) excavated in small
.9-2.1 Rust-brown, damp to moist, cobbly, coarse to fine "cemented" chunks.

55 D to *) .§1:1 GRAVEL, some to little medium to fine sand with (P) Very hard-
M .3-1.8 G6 56.3 traces of coarse sand and clay and with occasional interlocked and

bl ack. (Mn02) staining. (GP) to (GP-GC) cl ay "cementati on."
(*). NOTE: Overbreak. seems to be due to drilling,

56 9 not material instability.
.2-1.8 57.7 Black. (Mn02 stained) dry, coarse to fine (P) Hard to easy -

D 57.3 ~;raVel1Y. COBBLE~. trace coarse sand with traces Due to difference in
*) NS5 59.3 of medium to fine sand. (GP) cl ay con tent and

. NOTE: Voids up to 2" X 3" xl". interlock. ing. NOTE:
~.9-1.6 59.3 Rust-brown, damp, cobbly, coarse to fine GRAVEL, High permeability

f- 60 little coarse· to fine sand, with intermittent for 56.9-57.7 layer.
traces of cl ay. (GW) to (GW-GC) (P) Hard - inter- (

D to ~.9 to 60.3 Rust-brown, damp to moist, medium to fine sandy, lock.ed, clay "cemen-
M .1 G4 62.3 COBBLES, little coarse to fine gravel, with tation." Sand fre-

traces of clay. (GP) to (GP-GCl quently excavated in
small (2" dia. max.)

Rust-brown to rust colored, moist, (small) "cemented" chunk s.
cobbly, coarse to fine GRAVEL, little medium to (P) Hard - inter- (

M ~ 1 to !H fine sand, trace coarse sand, with traces of locked, clay binder.
P.5 G3 65.3 clay, traces of silt in pockets and occasional

f- 65 black. (Mn02) staining. (GP) to (GP-GC)
65.5

Black. and rust-brown, damp to moist, coarse to (P) Hard to easy - (

fine gravelly, COBBLES, little coarse to fine sand interlocked in zones,
I

n ..~ ~ A +" 66.3 with traces of clay and frequent layers (up to 10" sand rich areas were
toM P.8 G2 68.3 thick.) of black. (Mn02) stained, dry to moist, hard.

coarse to fine gravelly, COBBLES, trace coarse
sand and clay, with traces of medium to fine sand.
See notes below. (GP-GC)

f- 70 'n..v h.1; tn 69.3 Black. and li ght brown, dry to rnai st, coarse to (P) Easy - poorly (

toM P.9 Gl 71.3 fine gravelly, COBBLES, trace clay with trace to interlocked. Clay
traces of coarse to fine sand (in layers) and W.C. approaching
Mn02 staining. (GP-GC) L.L.
NOTES: 1. Material excavated as clayey masses.

2. Occasional layers with large voids
73.3 (UD to 2" x 3" X 1/2") that are dry.
---' Tan to rust-brown, damp to moist, medium to fine

sandy, coarse to fine GRAVEL, with traces of clay.
"- (GP) to (GP-GC)

75 Bottom of casing at 74.3 ft.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 OENSE g.15 STIFF G -- GRAB SAMPLE BORING51+ VERY DENSE 18·30 VERY STIFF X -- OTHER

NO. LDB-13 /77
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Hammer Drill Boring Logs
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~ TEST BORING REPORT BORING NO. Bl0l
CR88lRRlNE

PROJECT:
I"rll;;e KoaO Uraln lunnel

CLIENT: DeLeuw, Cather &Company
JOB NO.

11106.00

CONTRACTOR: Layne Western Co., Inc.
PAGE NO.

i of 4

EQUIPMENT USED: Reverse Circulation Hammer Drili Rig
LOCATION:

Sta. 173+10

SAMPLER D~g~~, ELEVATION: 1180.5
GROUNDWATER DEPTH TO: CASING 1/21/S7DATE START:

HRSAFTER
WATER

BOTT~M BOTTOM db1 wall -- -- 1/21/S7DATE COMP io" CASING OF HOLE TYPE DATE FINISH:
1/21/S" WD 94 95 95 SIZE 10 4-1/4" -- -- DRILLER: Mike Mottet

--
-- -- -- -- HAMMER WT -- -- -- PREPARED BY:

Dave Hallman
-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING ~MPLER

SAMPLE ~~~REIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER e I~~ES
NUMBER RANGE

FOOT

- 0 i
a NOTE: Locat1on a N883,447.78, E508,313.05 I
0 Tan, dry, clean, fine SAND, CaC03

present but not acting as cement (S?)
0 -ALLUVIUM-

1

~5
0

0 6.0
-

0 Tan, dry, clean, fine SAND, trace coarse to fine gravel and
coarse-medium sand, CaC03 present but not acting as cement (S?)

3 -ALLUVIUM-

14
NOTE: possible slight cementation from 10 to 12 ft.

I- 10 24
10.5

35
.

29 Tan, dry to damp, coarse to fine gravelly, coarse to fiile
SAND, trace cobbles, with traces of CaC03 (SW )

19 TO

14 Coarse to ffne sandy, coarse to fine GRAVEL, trace cobb1es,
with traces of CaC03 (not cemented) (GW)

I- 15 9
-SGC-

11

19

29 ~O

42
See next page

~ 20 43

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF a -- GRAB SAMPLE
510· VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. I 7~ DIU
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~ TEST BORING REPORT BORINQ NO. ..,n1

CA881AAlNE PAGE 2 OF 4

DEPTH CASING SAMPl~ Ste~E
IN

BMir
S BLOW SAMPLE FIELD CLASSIFICATION AND REMARKSPER RANGEFEET II INCHES NUMBER

Gray to brown, dry, coarse to fine GRAVEL, little to trace
21 cobbles and coarse to medium sand (no CaC03) (GW)

25 22.0-
90 Gray to brown, dry, coarse to fine gravelly, COBBLES,

with traces of sand. (GW)
88

~ 25 52

68 26.0 ---
37 Tan, dry, coarse to fine sandy, COBBLES, trace coarse to

fine gravel (GP)
32

-44

30 30

29

30
NOTE: Large cobble at approximately 32 ft.

70 NOTE: Circulation clogged - blow counts
misleading from approximately 33 to 35 ft~

144

35.0

- 35 119
Tan, dry, coarse to fine sandy, coarse to fine

39 GRAVEL, with occasional _cobbles and very sl ight

- CaC03 coatings (GW)
.11

.10

40

~ 4", All 40,0
Brown to black, moist, Mn02 stained, coarse to fine

?4 GRAVEL, trace coarse sand, with traces of clay (GP)

?7 42.5
"'Brown, damp, coarse to fine sandy, coarse to fine -

?l; GRAVEL, with traces of clay (GW)

AI;

f- A"45

BLOWS/FT, DENSITY BLOWS/FT, CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPlIT SPOON wo- WHILE DRILUNG
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. J79 810151. VERY DENSE 111·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. ---
CA88IAAINE PAGE 3 OF 4

DEPTH WING
SAI1

R StE~E
IN LOWS SAMPLE FIELD CLASSIFICATION AND REMARKSFEET PER NUMBER RANGE

FOOT IS I HES

Brown. damp. coarse to fine sandy. coarse to fine
47 GRAVEL. trace cobb1es. wi th traces 0 f cl ay (GW)

42

54

41 49 0
Brown, III) i s t. medium SAND. trace clay. (soil holds together

50 32 in a ball) (SP-SC)
51.0

35 -
Brown. lII)ist. coarse to fine sandy, coarse to fi ne GRAVEL,

62 little to trace cobbles. with traces of cl ay (GW)

43

66

55 42 55 0i-
Tan. damp, medium to fine sandy, COBBLES. little to

72 trace gravel, with traces of clay (GP)

71
."

60 58.0
Rust-brown. damp. coarse to fine sandy, coarse to fine

50 GRAVEL. trace cobbles and clay (GW-GC)

I- 60 44

1.,

11"7 62.0
Brown, damp, coarse to fine sandy, COBBLES. some coarse to

1:1: fine gravel. trace clay (GP-GC)

1:11

I- 65 ';1

7it

1:-'

itA

Ill:

~~

70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON wo - WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-e MEDIUM STIFF U -- UNDISTURBED PISTON NR- NOT READ
31·50 DENSE '.1' STIFF G -- GRAB SAMPLE BORING NO. Jlo,,. VERY DENSE le·30 VERY STIFF X -- OfHER 8101



~ TEST BORING REPORT BORING NO. mOl

CRS SIRRI:qe PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BlOrS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT IS Il:eHES NUMBER

Brown to ru st-brown, mist, coarse to fine GRAVEL,
29 trace cobbles and clay (GW-GC )

52

49

52 I()TE: Little tD trace cobbles at approximately 74 ft

75 52
~

45

36 NOTE: Large cobble at approximately 77.5 ft.

61

52

80 43

57

46

44

47 84.0
Black to brown, mist, Mn02 stained, coarse to fi ne ---

85 36 GRAVEL, 1ittle cobbles, trace coarse to fine sand,
~

with traces of clay. (GW)
36 86.0

Brown, wet, coarse to medi 1ft san'dy, cOarse to fi ne --
44 GRAVEL, little cobbles, trace fine sand and 'clay (GP-GC)

65
88.5

68
Brown, mist" coarse, to fine sanqy, COBBLES, little

~ 90 72 COarse to fine gravel, with traces of clay (liP )

96
NOTE: Hole caved to 8 ft. after casing was pulled.

66 92.5
~Brown, wet, clean, medium to fi ne SAND, trace

- coarse to fi ne gravel. (SP )
'1'U

94.0 NOTE: Groundotater at approxmately 94.0 ft.
93 Brown, wet. medium to fine SAND. trace fine

95 gravel and clay. (SP-SC)
Bottom nf n .1i' qS; fi'

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY lOOSE 0·2 VERY SOFT S -- SPLIT SPOON WO-WHILE DRllUNG
5'10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 8·15 STIFF, G -- GRAB SAMPLE BORING NO. l.el B10l
51. VERY DENSE 111·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B102
CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: Deleuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: layne Western Co., Inc. PAGE NO. 1 of 5
EQUIPMENT USED: Reverse Circulation Hammer Drill Ri 9 LOCATION: Sta. 151+75+

CASING SAMPLER a~g~il ELEVATION: 1185.8
GROUNDWATER DEPTH TO:

BOTTOM DATE START: 1/21/87
HRSAFTER

~~~ ~1 wall 1/21/87DATE COMP WATER OF HOLE TYPE -- -- DATE FINISH:
1 1?1 IA7 wn NE 100' 100' SIZE 10 ..1/4" -- -- DRILLER: Mike Mottet

-- -- -- -- -- HAMMER WT - -- -- PREPARED BY: Dave Hallman
-- -- -- -- -- HAMMER FALL - -- --
DEPTH CASING ~MPLER

SAMPLE ~~f~EIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER
6 .::gES

NUMBER RANGE
FOOT

- 0

n NOTES: 1- Pushed casing first 1.5 ft.
2. Survey coordinates could not be obtained due to

1 construction activity. Approximate location • N881,317,
E 508,405; which is 25 ft north of LDB-Ol.

~ Brown, moist, siltY,'medium to fine SAND, trace clay (SM)
-AllUVIUM"

4 4.0

~5
12 Tan, dry, medium to fine sandy, coarse to fine GRAVEL,

with CaC03 coatings on gravel. (GP)
2Q

-CALlCHE-
?CI

?~

?I;

~ 10 4A

11;

?4

':II; 13 0
Brown, dry, fine gravelly, coarse to fine SAND, with

14 CaC03 coatings (SW)
14 I; _AI I IIVTIII._

I- 15 ~?

Brown, dry, coarse to fine sandy, coarse to fine GRAVEL,
?Q 1i ttl e to trace cobb1es (no reaction for CaC03 with HCl) (GW)

-SGC-
An

':In

."

I- 20
.,n

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0"4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-. SOFT T -- TUBE NE - NOr ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF o -- GRAB SAMPLE
51. VERY DENSE 11S-30 VERY STIFF X -- OTHER BORINe NO. /~2.

tHU~

I

Ie
I
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- ITEST BORING REPORT BORING NO. Rln?

CA881AAINE PAGE 2 OF 5

DEPTH CASING SAMPLr SAMPLE IIN BLOWS B~~ SAMPLE DEPTH
FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT II INCHES NUMBER

Rust-brown. dry. coarse to fine sandy.coarse to fine I22 GRAVEL. trace cobbles (very slight reaction for CaC03
with Hel) (GW)

19

I21

50

I
25 32

25.5
42 Brown. mist. coarse to fine sandy. coarse to fine

-- .._~

IGRAVEL. little cobbles. with traces of clay coating coarser
27 material (no reaction for CaC03 with Hell (GW)

I54

47

I_ 30 44
».5

48 Tan. dry. nedi \Ill to fine sandy, COBBLES. elI
1ittle coarse to fine gravel (GP )

57

53 I
66

34.7

... 35 53 Brown to rust-brown, damp. coarse to fine sandy. Icoarse to fine GRAVEL.1ittle cobbles. ~th traces
27 of cl ay as frequent coatings (GW)

I. 41;

44 _I54

40 32 40.0

I~ Brown, lIDist, clean, fine SAND, little nedium sand
I

In 16 will hold together in a ball when squeezed. (SP)
~

I
~

~

13 I~ 42.5
41 Brown. damp. coarse to fine GRAVEL. little cobbles

~ and coarse to fine sand. with traces of clay as coatings (GW)
::I

4~ ·1a::
0
II.

0 45 A? 45.0 e.,0
Go <:PI> na v+ """a
U

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING

5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED •11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. I kd B102
51. VERY DENSE 111.3O VERY STIFF X -- OTHER



~ TEST BORING REPORT BORING NO. 0'"''
CR88lRRlNE PAGE 3 OF 5

DEPTH CASING SAMPL~ S~MPLE
IN BLOWS B~~ SAMPLE D PTH

FIELD CLASSIFICATION AND REMARKSFEET PER NUMBER RANGE
FOOT lllNCHES

Brown, moist, coarse to fine sandy, coarse to fine
43 GRAVEL, trace clay as coatings and throughout sand,

with occasional cobbles (GW) to
40 (GW-GCl

44
48.5

49 Tan to brown, dry, coarse to fine sandy, COBBLES, little
to trace coarse to fine gravel, with traces of clay. (GP)

50 80

64

68

I NOTE: Gradational change downward.
49 I

Brown, damp, coarse to fine gravelly, COBBLES, li ttle
56 coarse to fine sand (GW)

54.5

55 68 I

I Rust-brown, moist coarse to medium sandy, COBBLES, little,
33

I

coarse to fine gravel, trace fine sand and clay (clay will
bind sand together in a ball 1 (GP 1 to

29 (GP-GCl

1\1

1A

I, I
1\4 1 !

60
NOTE: Coarse to fine sandy and less cl ay at

41\ approximately 60 ft. (GP 1

1;4 - i 62.0I
~s:l

,,~ Dark brown, moist, coarse to fine gravelly, COBBLES, little

I coarse to fine sand, with traces of cl ay (GW) to

65 no (GW-GC)

4/i

"n

70

I;'l

I.. , I
~ 70

I

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5·10 LOOSf 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 UEDIUU DENSE 5-0 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 CENSE 11.'5 STIFF G -- GRAB SAMPLE BORING NO. 184 B10251+ V:':RY O;:: •.,!: 1e-1O VERY STIFF X -- OTHERI .___ ~~_', ._ .•.•. _-1_. .-I

I
I

I
I

I •.
I

I

I
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I

I

I

I

••

••I .



TEST BORING REPORT BORING NO. n"" ..
CRS SIRRlt~e PAGE 4 OF 5

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

Dark brown. mist. coarse to fine sandy. COBBLES. some
48 coarse to fine gravel. trace clay (GP-GC)

34

62 73.0
Tan. dry. COBBLES. little coarse to fine gravel and coarse

100 to fine sand. with very slight clay coatings (GW)

75 116

93

113

77 .5
64 Dark brown. mist. coarse to fi ne san elY. coarse to fi ne

GRAVEL. trace clay (GW-GC)
64

79.5

- 80 96
Brown. damp. COBBLES. little coarse to fine gravel and

qq coarse to fine sand. with traces of clay and frequent
pockets (1) of mist. coarse to fine sandy. coarse to fine

67 GRAVEL. trace clay (GW)
.

89

66

"" 85
81

6A

NOTE: Frequency of sanelY GRAVa pockets increases
7t:. downward. perhaps becomes interl ayered.

lit:.

88.5
7n

Brown. mist, coarse.to fine sanelY. coarse to fine

90 ? GRAVEL. trace clay (GW-GC)

?

44 92.0

')7 Gray-brown. mist. CLAY. little silt (high plasticity) (CH)

1e:: 94.0

I- 95 '7 Brown. mist.medium to fine SAND. with traces of clay (SP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON we - WHILE DRILLING

5-'0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 11·15 STIFF G -- GRAB SAMPLE BORING NO. J~s51. VERY DENSE 18·30 VERY STIFF X -- OTHER B102
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E---------------r--------,
CR881RRINe TEST BORING REPORT :::NG :O·OF ;,n?

(SP)

(GW-GC)

FIELD CLASSIFICATION AND REMARKS

Brown, mist, coarse to fine gravelly, COBBLES,
some coarse to fine sand, trace clay

Brown, mist, medium to fine SAND, with traces of clay
96:0

+......:::.:~---+---+__---t-----:::-_:__-_:__:__~----:_:_-----.._-----------
Bottom of Exploration at 100 ft.

DEPTH CASING SAMPL~ S~~E
IN BLOWS B~~if SAMPLEPER RANGEFEET FOOT SINCHES NUMBER

89

88

79

107

~ 100 57

I

Ie
I
I
I

~ lOS

Ie
I I

I
110 +--+---1

I
I:e
I
I

:8_ 115

I
II)...
I..

~
'It
:2
a:
f
~~120tsl-_...I.__..._.-I__....__... ...,. ..... ~

I
BLOWS/FT.

0-4
5-10

11-30
31·50
51.

DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
LOOSE 3·4 SOFT T -- TUBE ME - NOT ENCOUNTERED

MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON MR - NOT READ
DENSE g-15 STIFF G -- GRAB SAMPLE BORING NO.

I~'
Bl02

VERY DENSE 18-30 VERY STIFF X -- OfHEq ,.•.- - -------~
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~ TEST BORING REPORT BORING NO. BI03
CR881RRINE

PROJECT:
t'rlce Koaa uralO lunnel

CLIENT: DeLeuw. Cather & Company
JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc.
PAGE NO. 1 of 5

EQUIPMENT USED: Reverse Clrculat;on Hammer Drill Rig
LOCATION: Sta. 136+78

CASING SAMPLER R~g~i, ELEVATION: 1187.6
GROUNDWATER DEPTH TO:

DATE START: 1/22/87
HRSAFTEIl

WATER ~~:c
BOTTOM

~l wall -- -- 1/22/87DATE COMP OF HOLE TYPE DATE FINISH:
Iru./Ij WD ~Ij. -lIlI IUU IUU SIZE 10 ~1/4' -- -- DRILLER: Mike Mottet
-- -- - -- -- HAMMER WT 1-- -- -- PREPARED BY: Dave Hallman-- -- - -- -- HAMMER FALL 1-- -- --
DEPTH CASING~~ SAMPLE ~~~E

_
IN BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

181~~ES
NUMBER RANGE

FOOT
~ 0 NDTE: Survey coordinates cOUld not be obtained due to

8 construction activity.
Brown. moist. medium to fine SAND. trace silt and ·clay (SP-SM)

15 -ALLUVI UM-

16 3.0 NOTE: Approximate Location • N881.812, E 508.105

19

1-- 5 29 Hard. tan to brown. dry, SILT, trace fine sand and clay.
strongly cemented with CaC03 (ML)

28 -CALICHE-
6.5

30
Brown. moist. coarse to fine gravelly. medium to fine SAND.

35 with traces of clay (no CaC03) (SP)
-ALLUVIUM-

27

I- 10 27 NOTE: Pockets contain trace clay

20

28

18 13.0
Brown. damp. coarse to fine sandy, coarse to fi ne

30 GRAVEL. little to trace cobbles (GW)
..SGC-

~ 15 36

I 59 16.0
Brown. dry. coarse to fine GRAVEL. little cobbles.

22 trace coarse to fine sand (GW)

4~

?!; 19.0
Gray to brown. dry. cobbly. coarse to fine GRAVEL.

-20 (:,7 little coarse to fine sand (GW)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g-15 STIFF G - GRAB SAMPLE

J!175'" VERY DENSE 18-30 VERY STIFF X -- OTHER BORINe NO. BI03

'II::
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~ TEST BORING REPORT BORING NO. Aln'l

CA881RRINE PAGE 2 OF 5

DEPTH ~ING SA~R 1L~EIN ~~ B~ SAMPLE GE FIELD CLASSIFICATION AND REMARKS
FEET FOOT 81 HES NUMBER

42

? 22.0
Gray to brown. cry. coal"Se to fine san~. fine GRAVEl.

22 little coarse gravel (GP)

19 24.5
IBl"OWn. dry. medilD to fine sandy. COBBLES.

25 27 trace coarse to fine gravel. (GP)

86

47

75

60

30 68

74 31.0
Brown. damp. coal"Se to fine sandy. coarse to fine

42 GRAVEL.lfttle cobbl eSt with slf ght traces of c1 ay as
coatings and occasional pockets (up to 6-) of loose gravel (GW)

111

58

"" 35
39

43

7'l

7R (Very dense) brown. damp. coal"Se to fi ne sandy. COBBLES.
1ittle coarse to fine gravel. wflth slfght traces of clay

71\ as coatings (GW)

40 135

110

63

71;

7? 44.0
Brown. damp• coarse to fine sandy. coarse to fine

"" 45
.., GRAVEL. with slight traces of clay as coatings (GW)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT I - SPLIT SPOON WD- WtlLE DRILLING
5-10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-' MEDIUM ITIFI' U - UNDISTURBED PIIltlH Nit - NOT READ
31·50 DENSE ,-1S STII'I'

.
Q - GRAIl SAMPLE

51. VERY DENSE ",30 V!ltY ITII'I' X -- OfH!R
BORING NO. /83 8103



TEST BORING REPORT BORING NO. R1n~

CR88lRRlNE PAGE 3 OF 5

DEPTH CASING SAMPL~ SAMPLE
IN B~~S BL~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSRANGEFEET FOOT SI~HES NUMBER

46

68
NOTE: Traces of cl ay occur as well developed coatings

63 at approximately 48 ft.

44

~ 50 Ii' Brown, damp .. coarse to fine sandy, coarse to fine GRAVEL,
1ittle to trace cobbles, with traces of clay. (GW)

4Q

I;R

NOTE: "Clean" pocket at approximately 52.5 ft.
41

53
54.5

- 55 5A
Brown, damp, coarse to fine gravelly, coarse to f1 ne SAND,

10 trace clay with occasional cobbles. (SW) to
(SW-SC)

T1

42

54

- 60 30 600
Rust-brown, damp, clayey, medium to fine SAND (SC)

'Xl

61 .5
7? Brown, damp, coarse to fine sandy, coarse to fine

GRAVEL, some cobbles, with traces of clay throughout (GW)
c::n

I::n

- 65 I::?

1::0

lin

67.5 -7? Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
trace clay (GW) to

A'" (GW-GC)

r- -70 w.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0'4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WI) - W"LE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE '-15 STIFF G -- GRAB SAMPLE BORING NO. laCi B103
51. VERY nF.NSE 1"-30 VERY STIFF X -- OTHER

I
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~ TEST BORING REPORT BORING NO. R10 3

CR881RRINE PAGE 4 OF 5

DEPTH CASING SAMPL'!.R SAMPLE
IN BLOWS

Bf& SAMPLE DEPTH
FIELD CLASSIFICATION AND REMARKSPER P R RANGEFEET FOOT IS I HES NUMBER

70.5
60 Brown to gray, damp, coarse 1D fine gravelly, COBBLES,

little 1D trace coarse to f1 ne sand, wi ttl traces of
83 clay (GW)

152
74.0 --

96 jBrown, lIDist to damp, coarse to fine sandy, coarse to
fine GRAVEL, little cobbles, trace c1 ay (GW) to

75 54 (G\oi-GC)
~

77

67 NOTE: Black (MnOZ) staining from approximately 76.0 to 77.5 ft.

87

73

80 62-
77

71

70

72

85 73
~

85.8
63 Brown, lIDist, coarse to fine sanqy, coarse to fine -

GRAVEL, trace clay (GW) to
42 (GW-GC )

59

52
89.5

- cj) 53 Brown, damp, coarse to fine sandy, COBBLES, little
coarse to fi ne gravel, wi th traces of clay. (GP)

96

95

100
94.0

73 ~Brown, lIDist, coarse to fine SAND, with traces of clay ( SW)

I- 95 ?J C11:i n
:see neX1: Daae

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0'4 VERY LOOSE 0·2 VERY SOFT 5 -- SPLIT SPOON WD- WHILE DRILLING
5-'0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

'1-30 MEDIUM DENSE 5-B MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE e·15 STIFF G -- GRAB SAMPLE BORING NO. lerO B103
51. VERY DENSE 1e·3O VERY STIFF X -- OTHER



TEST BORING REPORT BORING NO. D,n ..

CA88lAAlNE PAGE 5 OF 5

DEPTH CASING
S~rir

SAMPLE
IN BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET rJST SINCHES NUMBER RANGE

Brown. mist. coarse to fine sandy. coarse to fi ne GRAVEL.
48 with traces of clay (GW)

96.5
80 Brown. lIDist. coarse to fine sandy. coarse to fine

GRAVEL. SOIll! to little cobbles. with traces of clay (GW)
84

83

~ 100 88

Bottom of Exploration at 100 ft.

NOTE: Groundwater at approximately 99 ft.

_105

,.110

115

rHO

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENnFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT 5 - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 M£D1UM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 1t.15 STIFF G -- GRAB SAMPLE BORING NO. IQI 810351. VERY DENSE 1&-30 VERY STIFF X -- OTHER

I

.1
., I

I
I

el
I
I
I

.1
I
I
I

el
I
I
·1

-I
I



~ TEST BORING REPORT BORING NO. B104
CA881AAINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 5
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 111+90

CASING SAMPLER a~g~~1 ELEVATION: 1195.2GROUNDWATER DEPTH TO:
DATE START: 1/20/87

HRSAFTER
WATER ~TOM BOTTOM

11>1 wall 1/21/87OATE COMP CASING OF "OLE TYPE -- -- DATE FINISH:
1/21/87 WD 99' 99.0' 100.0' SIZE 10 -1/4- -- -- DRILLER: Mike Mottet
-- -- -- -- - HAMMER WT 401 -- -- PREPARED BY: Tom '4anton
-- -- -- -- -- HAMMER FALL ~- -- -- and Dave Hallman
DEPTH CASING ~MPLER

SAMPLE ~ME AND REMARKSIN BLOWS BlOWS FIELD CLASSIFICATIONFEET PER Is ,::g:es NUMBER RANGE
FOOT

.- 0
I

10 NOTE: Location· N877,320.51, E508,329.66 I.
10

Brown, dry, SILT (ML)
15 -ALLUVIUM-

22

__ 5 32

24
6.5

34

34
Dry, fine sandy, coarse to fine GRAVEL, trace silt (GP-GM)

24 -ALLULVIUM-

__ 10 22
10.5

34 Dry, fine sandY, coarse to fine GRAVEL, some cobb 1es,
trace silt -SGC- (GP-GM)

25 12 0
12.5 Drv coarse fon 4'in" C:ANn t t'lJ \

21

23
NOTE: Increased cObbles at approximately 15 ft. (GP-GM)

-- 15
?4 15.0

1;4

4R Light brown, dry, cobbly, coarse to fine GRAVEL,
trace coarse to fine sand (GW)

AD

?l; llLO

f- 20 ?A See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS
o-c VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T - TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DeNSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g-15 STIFF Q -- GRAB SAMPLE
5'" VERY DENSE 18-30 VERY STIFF X - OTHER BORINe NO. I 9 J. Bl04

1ft
CD
I

1ft
9"

I
9"
9"

I

I

I
I

Ie
I

I

.-

I
I

Ie
I

I
I

I

••
I
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~ TEST BORING REPORT BORING NO. R1n4

CAS SIAAI~le PAGE 2 OF 5

DEPTH CASING SAMPl~ SAMPLE
IN BLOWS B~~if SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 8 INCHES NUMBER

Brown, dry, medium to fine sandy, coarse to fine GRAVEL,
28 with occasional cobbles (GP)

28

39

53
24.8

38 I.
~ 25 Brown to tan, dry to damp, coarse 1D fi ne SAND, trace

fine gravel, with traces of silt. (SW)
10 . 26.0

Gray to brown, dry, cobbly, coarse 1D fi ne GRAVEL. li ttl e
53 coarse to fi ne sand (GW)

84

40
29.5

]) 23 Tan, damp, fine gravelly. medium fine SAND (SP)
30.5

34 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL (GW)

44
32.7 _.

-'43 -""Brown to gray, dry, cobbly, coarse 1D fine GRAVEL, little
coarse to fine sand. (GW

79

35 56 35.0
Brown, damp, coarse 1D fine sandy. coar.se to- fine GRAVEL:--- -

37 little cobbles (GW)

60

45

74
39.5

40 45 Brown, damp, medium 1D fine sandy, coarse to fi ne GRAVEL (GP)

44

46

32
43.5

76 Brown to damp to dry, coarse 1D fine gravelly, --gray,
COBBLES, trace sand (GW)

45 90

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON we - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. 193 6104
51. VERY DENSE 18·30 VERY STIFF X - OTHER_._-

I

••
I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

-.
I
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TEST BORING REPORT BORING NO. Qinn.

CR881RRINE PAGE 3 OF 5

DEPTH lASING SAMPLER SAMPLE
IN LOWS B~~S SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT & INCHES NUMBER

45.5
45 Brown, noist, coarse to fine sandy, fine GRAVEL, little

to trace coarse gravel, with traces of silt (no reaction
37 for CaC03 with Hel) (GP)

26
48.5

57 Brown to gray, dry to damp, coarse to fine gravelly,
COBBLES, (GP)

~ 50 72 49.8
'-

Brown, noist, coarse to fine sandy, coarse to fine
34 GRAVEL (GW)

57 51 7 .._---"
Brown to gray, dry, medium to fine sandy, COBBLES (GP)

63

50

~ 55 57
55.5 -------_._.

40 Brown, dry to damp, medium to fine sandy, coarse to fine
GRAVEL (GP)

39

37 NOTE: Hit a small pocket of very dense, damp, s11 ty fine
SAND (no reaction for CaCOJ with HCll

44

~ 60 36 Rust-brown, noist, medium to fine sandy, coarse to fine
GRAVEL, trace cobbles and silt (GP-GM)

43 NOTE: Circulation blocked off at approximately 61.5 ft

'1'1//; 62.0 --
"1
~7

Brown, noist, coarse to fine GRAVEL, with traces of clay

~ 65 :17 ·cementing· sand onto gravel. (No reaction for CaCO 3
with HCll (GW)

':t':t

47 67.0
Brown, damp to noist, coarse to fine sandy, coarse to

63 fine GRAVEL, little cobbles, with traces of clay as
coatings and cementing sand to coarser material. (GW)

65

~ 70
1:,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY· SOFT S - SPLIT SPOON we - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NA - NOT READ
31·50 DENSE 11.15 STIFF G -- GRAB SAMPLE BORING NO. I 9.1/ 810451. VERY DENSE 1&·30 VERY STIFF X -- OTHER



~ TEST BORING REPORT BORING NO. III n.t

CR881RRINE PAGE 4 OF 5

DEPTH ~INi SAMPLr SAMPLE
IN B~

DEPTH;g SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET e I HES NUMBER

Brown. mist. coarse to fine sandy. coarse to fine GRAVEL.
62 some cobbles. with slight traces of clay as coatings (GW)

49

~q

73.5
68

Rust-brown. mist. coarse to fine sandy. coarse to fine

r- 75 !;n GRAVEL. 1ittle to trace cobbles. with traces of cl ay
throu~out and as coatings. and occasional ·clean· pockets (GW) to

47 (GW-GC)

1;7 NOTE: Circulation clogged briefly at approximately 77 ft.

?

46

80 60

53

52 .
!;n 83.0

NOTE: Hydraulic fitting broke on drill rig motor. End of --
? drilling fOr 1-20-87. pulled casilng back to 79 ft.

NOTE: Large cobbles at approxilllllte 84.5 ft

- 85
1~

(Very dense) brown. lIDist. coarse to fi.ne GRAVEL. l{ ttle
I:Q cobbles. and coarse to fine sand. trace clay (GW) to

(GW-GC )
QO

, ...
11:0

!Xl
117 (Dense) brown. mist. coarse to fine gravelly. COBBLES.

little coarse to fine sand. with traces of clay as
t:t: coatings (GW)

1"t:

QA

a, 94 0

...
95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD- WilLE DRILUNG

5·10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED
"-30 MEDIUM DENSE 5-e MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
3'1-50 DENSE 1-15 STIFF G -- GRAB SAMPLE BORING NO. I 95" 810451. V!RY DENSE 18-30 VERY STIFF X -- OTHER

1

.
'I
1
I

el
I
I
I

.1
I
I
I

el
1
I
I

-I
I
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TEST BORING REPORT BORING NO. 8104

CA881RRINE PAGE 5 OF 5

DEPTH
;JG

SAMPLr W"Jri:.EIN '§rS Bt.I SAMPLE FIELD CLASSIFICATION AND REMARKSFEET 81 HES NUMBER RANGE

Brown. llQi st. fine gravelly. coarse to lII8d1111 SAND. (SP) to

45 trace clay (SP-SC)
96.5

85 -SGC- (GP-GC)

97.7
39

Brown. llDist. clean••dilll to fine SAND. subangular 1D
14 subrounded (80S quartz) (SP )

34 !l9.£ 99.5

_100 50/4 Sl 100.C (Very dense) brown. wet. fine gravelly. coarse to fine
SAND. trace clay (SW) to

(SW-SC)
Bottoll of Exploration at 100 ft.

NOTE: Ground water encountered at approxinsately 99 ft.

1-105

-110

115

.

-120

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT • - SPLIT SPOON WD-W"I.E DRILUNG
5-10 LOOSE 3·4 SOFT T - TUI. NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM ST." U - UNDISTURBED PISltlN NR- NOT READ
31·50 DENSE 8-15 STI" G - GRAa SAMI'LI lORING NO. I~ 8104
51. VERY DENSE 18-30 ·VERV STI" X - OfHER
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~ TEST BORING REPORT BORING NO. B10S
CR881RRIHE

PROJECT: Prlce Road Drain Tunnel

CLIENT: DeLeuw, Cather & Company JOB NO. lllO6.00

CONTRACTOR: Layne Western Co., Inc.
~A.GE NO. 1 of 2

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 96+54

GROUNDWATER DEPTH TO: CASING SAMPLER ..<?2~~, ELEVATION: 1196.1
DAlE START: 1/22/87

I~: ~TTOM BOTTOM
OATE WATER CASING OF HOLE TYPE Idb1 wall -- -- DATE FINISH: 1/22187
1/22/8 WD NE 38' 38' SIZE 10 4-1/4- -- -- DRILLER: Mike fobtt.et-- -- -- -- -- HAMMER WT 1-- -- -- PREPARED BY: Dave Ha11 man
-- -- -- -- -- HAMMER FALL - - --
DEPTH CASING ~MPLER

SAMPLE ~PLE
IN BLOWS BLOWS TH FIELD CLASSIFICATION AND REMARKSFEET PER

8 I~ES
NUMBEl! RANGE

FOOT
.-

- NOTE: Location ~ N87S,781.30, ES08,384.40.w
Light brown, dry to damp, fine sandy SILT. trace clay,
with CaC03 present (Ml )

-ALLlNIUM-
?

?

_5 ?

?

21
7.5

70 Brown to gray, dry, coarse to fine sandy,
coarse to fi ne GRAVEL. with CaC03 coatings on gravel (GW)

53 -ALLUVIUM-

!- 10 52

48

40 NOTE: less CaC03 present at approximately 12.5 ft.

32

25

~ 15 26 15.0
Brown to gray, dry. coarse to fine sandy, COBBLES,

77 trace coarse to fine gravel. with CaC03 coatings (GP )
-SGC- .

49

60

75 18.5

f- 20 68 See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S --, SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-C SO" T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIFF II -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 'STIFF G -- GRAB SAMPLE

I ClI-..51. VERY OENSE 18-30 VERY STIFF X OTHER BORINO NO. RlOl>

I

.1
I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

-I
I



I

•• ~ TEST BORING REPORT BORING NO. R'O S;

I CRSSIRRINE PAGE 2 OF 2

DEPTH CASING SAMPLr SAMPLE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE

I
FEET FOOT lllHCHES NUMBER

Brown to gray. dry. coarse to fine gravelly. COBBLES.

60 some coarse to fine sand. with occasional CaCOJ coatings (Gil)

I 6g

1:;7 NOTE: No IlDre CaC03 below 28.5 feet.

Ie 44

I 25 4A

t;n

I 1:;1:;

1:;4

I 52 NOTE: No returns from approximately 28 to 38 ft: drill bit clogged (1)

I

30 71
I
I I.I

/;/;

I
All .

,,1:;

I
141;

35
,I:;/; I

I

I 1Rn

, n"f NOTE: Drill bit definitely clogged - pUlling casing.

Ie .,."..

Bottom of Exploration at 38 ft.

I 1I)r- 40 NOTE: The drill bit broke (piece still in hole).
CD Will redrill hole 5 ft. to the east. (B105A).I
II)

I
...
I......

~I ~
:::Ia::.- 0
u.
en

r- 45en
II.
(,,)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

I 0·. VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WO-WHILE DRILLING
5'10 LOOSE 3·. SOFT T - TUllE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR- NOT READ
31·50 DENSE Q.15 STIFF

.
G -- GRAB SAMPLE

51. VERY DENSE 115-30 VERY STIFF X -- OTHER
BORING NO. /92 8105



-m-----.,.------------,-----------,
CR881RRINE TEST BORING REPORT BORING NO.__Bl0_5A__

PROJECT: '_IOc:_l\_u''T1AT,auauW'ri:ialll_'ITT1I..FIl"Ill;r.;-'c'''T''':nrnii'lll''lll''lT"_~-- _

CLIENT: --;D-::e::':[=.eu:-w"T.,=ca-.:th=e:-rl"':&~C_oTmb=.a:::"n_y- _

CONTRACTOR: --n['::'ay;:::n:-:e~w;:-e...,.s'Tte:;:m~C.,o~.'ft';;-I"tlnr;:c;;;;.=-rr.:;n-...".....------
EQUIPMENT USED: Reverse C1rculat10n Hammer Dr' II Rig

I
I

I

el

.1
. I

11106.00
JOB NO.----T"I...,onf~5---

PAGE NO'---~StallT".-a961::+~5:l1:4-

LOCATION: ---iMlra9~6-.r-i--
ELEVATI 0 N:--T"7'lr"rT'D"T""--

DAT E START:_-;-I/7'21"l2n/'n'8...' _

DATE FINISH :_u17:n:2:-=2-:78:a::7=~_
DRILLE

Mike Mottet
R:---~~T:'T'-=:=-Dave HallmanPREPARED BY: _

dbl wal

CASING SAMPLER a~g~~1

4-1/4

FIELD CL ASSIFICATION AND REMARKS

NOTES: 1. Location· N 875,781.30, E 508,389.40
2. 8105A is approximately 8 ft north of LDB-02.

TYPE

SIZE ID

HAMMER FALL --

HAMMER WT

DEPTH TO:

9

1/22/17 WD NE 100' 100

GROUNDWATER

- 5

17

17

27

30

3.5

Tan, dry, SILT,little fine sand, trace clay, with CaC03
present

-ALLUVIUM-

NOTE: With trace fine gravel below 3.5 ft.

(14..)

(It. )

I
I

35

31 7.0
Brown, dry, medium to fine sandy, fine GRAVEL,
1ittle coarse gravel, with CaCO 3 as coatings

-ALLUVIUM-
(GP )

.1
I

48

I- 10 -t---"4l~~I--_-i

80

10.0
Tan, dry, coarse to fine sandy, coars,e to fine GRAVEL,
trace cobbles, with CaC03 as coatings

-SCG-
(GW)

I
40

~7

BLOWS/FT. DEt<lSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE ORILLING
5-10 LOOSE 3-4 sort T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q -- GRAB SAMPLE

R1nC:1I /Qt}51. VERY DENSE 111-30 VERY STIFF X OTHER BORINe NO.

In
CD

15I I-
In..
I....

..
0..
'It:
2
a:
~
II)
II) I- 20a:
u

/;1

on

/;7

7')

00

....

14.5
Tan, dry, cobbl y, coarse to fine GRAVEL, some coarse to
fine sand, with sli ght CaC03 as coatings (GW) I

I
·1

-I
I



,t!.':!d.
~ TEST BORING REPORT BORING NO. B105A

CR88lRRlNE PAGE 2 OF 5

DEPTH CASING SAMPL~R SteM~E
IN B~~S B~ SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET FOOT 8 I HES NUMBER

60

63
22.5

Brown. damp. marse to fine sandy. coarse to fine GRAVEL, ---49
trace cobbles. with slight clay coatings and no CaC03

53 present (GW)

25 59

70

54
-

45
~Brown. damp. clean. III!dium to fine SAND (SP)

40-
29.5

30 43 Brown. damp. marse to tine sandy. coarse to fine
GRAVEl. with occasional cobbles (GW)

44 lQ.
Coarse to fine gravelly. medi 11II to ftne SAND

35 (Interl ayered?) (SP)

61

44 34.0
fine sandy. COBBLES. -Brown to gray. dry. coarse to

I- 35 90 1ittle coarse to fine gravel (GP)

60

1?6 37.0
Loose. brown. damp. coarse to fine sandy. coarse to

30 fine GRAVEL (GW)

?9

39.5

- 40 ? Brown. dry, coarse to fine sandy, COBBLES. 11 ttle to
trace coarse to fine gravel (GP)

83

"

104

I- 45 711

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT 5 - SPLIT SPOON WD- WilLE DRILLING
5-10 LOOSE 3·4 SOFT T - tUBE NE - NOT ENCOUNtERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NA - NOT READ
31·50 DENSE 8.15 STIFF . G-- GRAB SAMPLE m05A51. VERY DENSE 18·30 VERY STIFF X-- OTHER BORING NO. 2.ot>I

I
I

I
I

I

.-

I
I

Ie
I

I

I.
I

I

I

••
I



IiIIiiiI TEST BORING REPORT BORING NO. Mn...

CA881AAINE PAGE 3 OF 5

DEPTH CASING SAMPLER SAMPLE
IN BLOWS B~~S SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT fiNCHES NUMBER

Brown, dry, coarse to fine sandy, coarse to fine GRAVEL,
47 little cobbles (cobbles concentrated in layers) (GP)

85

68

44 NOTE: Slight clay coatings on gravel at approximately
53.5 ft.

50 52
50.5 --

80 Brown to gray, dry, coarse to fine gravelly, COBBLES,
trace coarse to fine sand (GW)

244

123

96 54.5
~Brown, damp, clean, nedium to fine SAND, with

- 55 54 1itt1e to trace coarse to fine gravel in layers (SP)

33

31
57.5

99 Brown to gray, dry, coarse to fine gravelly, COBBLES,
1ittle to trace coarse to fine sand, with occasional

134 clay coatings (GW)

~ 60 170

139 61.0
Brown to gray , dry, cobbly, coarse to fine GRAVEl, 11 ttle

An coarse to fine sand, with sl ight clay coatings (GW)

A4

63.0
l?n Brown and gray, dry, COBBLES, little coarse to fine

gravel, trace coarse.to fine sand (GP )

~ 65 135

lq?

1 "11

?4?

11:7

69.5

- 70 "" (Dense) brown, damp, clean, fine SAND (SP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILUNG

5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 1·15 STIFF G -- GRAB SAMP\.E BORING NO. ? ("'1/ Bl05A51. VERY DENSE 18·30 VERY STIFF X -- OTHER

If
."..
I..

~
~
::Ea::o
1&0

en
en
Q.
(,,)

I

.1
I
I
I

el
1
I
I
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I
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~ TEST BORING REPORT BORING NO. DIne: A

CR881RRINE PAGE 4 OF 5

DEPTH CASING
S~~rlR

SAMPlE
IN BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 81 HES NUMBER

(Dense) brown. damp. clean. fine SAND (SP)
65 71.0

Gray. dry. coarse to fine gravelly. COBBLES. trace
267 coarse to medium sand. with slight clay coatings (GP)

238

142

I- 75 141

153 NOTE: Same as above. but little to trace coa rse to fi ne
sand at approximately 76 ft.

142 .
239 78.0

Brown, damp. medium to fine san~. coarse to fine GRAVEL (GP)
70 79.0

Gray. dry, coarse to fine gravelly. COBBLES. trace coarse

~ 80 154 to fine sand (GP)

'1A

114 A.L
Brown. damp. coarse to fine san~. coarse to fi ne GRAVEL.

35 with slight clay coatings (GW)
83 2

121 Brown to gray. dry. coarse to fine gravelly. COBBLES.
little tn trace coarse to fine sand, with clay coatings

I- 85 132 and traces of cl ay throu!tlout (GW)

95

lA4

,.,,,

77

I- 90 113

lAl

"'1'

BA 93.0 -Brown, damp. medium to fine san~. coarse to fine GRAVEL.
Q" with traces of clay (GP)

Q4 '1

I- 95
,1:, See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON we - WHILE DRILLING
5-,0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 1t.'5 STIFF G -- GRAS SAMPlE BORING NO. ZO~ B105A5'. VERY DENSE ,8·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. R10liA

CRSSIRRINE PAGE 5 OF 5

DEPTH CA~G SAMPl~R Str~E
IN 8~ER 5 8~ SAMPLE FIELD CLASSIFICATION AND REMARKSFEET FOOT e t HES NUMBER RANGE

Brown to gray. dry tD damp. coarse to fine gravelly.
178 COBBLES. little to trace coarse tD fine sand. with

traces of clay as coatings
326

468

164

~ 100 183

Bottom of Exploration at 100 ft. .
NOTE: Used a different bit and a slightly damaged bit inner
sleeve on this hole. Blow counts may be erroneously high.
Hammer isn't firing as well eigher. misses every now and then.

105

NOTE: Quite a bit of material caved back into the hole
each time the driller pulled the casing up a few feet to
check that his bit was clear. The ho le caved to 40 ft.
after casing was pulled.

_ 110

_ 115

120

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD - WtlLE DRILLING
5·10 LOOSE 3-4 SOFT T - TUllE NE - NOT ENCDUNTERED

11·30 MEDIUM DENSE 5-e MEDIUM STIFF U - UNDISTURBED PISTON NR- NOT READ
31-50 DENSE 11·15 STIFF G - GRAIl SAMPLE BORING NO. Zn -;' B105A
51. VERY DENSE 111·30 VERY STIFF X - OTHER . ...
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~ TEST BORING REPORT BORING NO. B106
CR881RRIHE

PROJECT:
. l\;\: l\.U41l unll n I unne I

CLIENT: DeLeuw, Cather & Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 5

EQUIPMENT USED: Reverse circulation Hammer brill Rig LOCATION: Sta.81+28
1193.1

GROUNDWATER DEPTH TO: CASING SAMPLER llI~g~~I ELEVATION:
1/23/87DATE START:

HRSAFTER WATER ~c!Is~
BOTTOM TYPE Icbl wall -- - 1/23/87DATE COUP OF HOL£ DATE FINISH:

' .... 'u wu Nt. IUU IUU SIZE 10 j4-l/4w -- -- DRILLER: Mike Mottet
-- -- -- -- -- HAMMER WT - -- -- PREPARED BY: Dave Hallman
-- -- -- -- -- HAMMER FALL foe- -- --
DEPTH CA~ING So\MPLER SAMPLE !itlmEIN BL WS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER II .::gES NUMBER RANGEFOOT
~ 0 NUl t.:>: I. usng a new artl I on on UllS nOI e

4 2. Location· N874.254.25. E508.220.53
Tan, dry, SILT, trace fine sand and clay,

6 cemented_ with CaC03 (Ml )

-CALICHE-
16

18

~5
24

29 6.0
Tan, dry, fine SAND, trace medium sand. with

23 CaC03 present (but not cemented) (SP)
7.5 -ALLUVIUM-

18
I--

16 Tan, dry. medium to fine SAND. little to trace fine
gravel. with CaC03 present (but not cemented) (SP)

fee 10 49 -ALLUVIUM-

54 NOTE: -Little- coarse to fine gravel with CaC03 coatings
at approximately 10 ft.

~A

14.0
43

15.0 Tan. dry. clean. medium to fine SAND (lens) (SP)

... 15 28

? Brown to gray. dry, coarse to fine sandy. coarse
to fine GRAVEL. with CaC03 as coatings (GW)

fi~ -ALLUVIUM-

50 18.0
Brown, dry. coarse to fine san~. coarse to fine

Rn GRAVEL, little cobbles. with slight CaC03 coatings (GW)
-SGC-

I- 20 40

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0--4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3... SOFT T- TUBE NE - NOf ENCOUNTERED

11-30 MEDIUM DENSE Soli MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31 w 50 DENSE g-15 STIFF G - GRAB SAMPLE
51. VERY DENSE 111-30 VERY STIFF X - OTHER BORINO NO. 2,.0 ¥ BIUb
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~ TEST BORING REPORT BORING NO.
"", I:

CA88lAAlNE PAGE 2 OF 5

DEPTH CASING SAMPLER SAMPLE
IN BLOWS B~~ifS SAMPLE DEPTR

FIELD CLASSIFICATION AND REMARKSPER RANGE, FEET FOOT IS INCHES NUMBER

Brown to tan, dry, coarse to fine sandy, coarse to
42 fine GRAVEL, little cobbles (no CaC03) (GW)

56

50

49

25 50

5R 26.0 _.._. -- -.. - -,

Relatively loose, rust-brown, dry, coarse to fine sandy,
44 COBBLES, 1ittle to trace coarse to fine gravel in

pockets and lenses, wi th traces of s11 tin pockets (GP)
"lq

36

30 40

51

61

Ii'

56

roo 35 4Q

1::4

':10

7':1 NOTE: Same as above, but without silt and with
slight clay coatings.

."

roo 40 rr

40 5
1::':1 Brown, dry to damp, coarse to fine sandy,

coarse to fine GRAVEL, little cobbles (GW)
"0

117 43.0 -Gray to brown, dry, coarse to fine gravelly,
0':1 COBBLES, 1ittle to trace sand in looser pockets (GWI

~~

45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 1..,5 STIFF G -- GRAB SAMPLE BORING NO. :z 0 .:s-B10651. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R1n Ii

CA881AAINE PAGE 3 OF 5

DEPTH ~ING SAMPLER SAMPLE
IN LOWS B~~S SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT elNCHES NUMBER

119 46.3 -
/Relatively loose, tan to gray, coarse to fine sandy,

55 coarse to fine GRAVEL, with occasional cobbles. (GW)

32

33

50 89
i-

145

115 52.0
NOTE: Cobble caught in bit and no cuttings returned from

62 53.0 49.5 to 55 ft. Possible sand lens from approximately (SP?)
1\52 to 53 ft.

352

55 400+
Brown. dry, coarse to fi ne gravell y, COBBLES,

143 1ittle to trace coarse to fine sand (GW)

97

86 58.0
Brown, damp, medium to fine sandy, coarse to fine

57 GRAVEL, with traces of clay as coatings (GP)

60 33

29
61.5

61 Brown to rust-brown, damp, medium to fine sandy,
COBBLES, 1ittle coarse to fi ne gravel, with traces

58 of clay as frequent coatings, and occasional pockets
with traces of si 1t (GP)

94

65 113

75 66.0
Brown, damp, coarse to fine sandy, coarse to fi ne

66 GRAVEL, with traces of cl ay (GW)

65
68.5

78 Brown to gray, dry to damp, coarse to fine gravelly,
COBBLES, trace coarse to fine sand, with traces of

70 l?n clay as coatings (GP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT 5 -- SPLIT SPOON WD-WHlLE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM OENSE 5-e MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE '·15 STIFF G - GRAB SAMPLE BORING NO. Bl06 :20~51. VERY DENSE 1e.3O VERY STIFF X -- OfHER

PI!.OJ:},
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~ TEST BORING REPORT BORINC NO. n,n<:

CA88lAAlNE PAGE 4 OF 5

DEPTH CASING SAMPLr SAMPLE
IN BLOWS B~~r SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT SINCHES NUMBER

Brown. damp. coarse to fine gravelly. COBBLES, trace
68 coarse to fine sand, with traces of clay (occasional

clayey sand balls came up with cuttings.) (GP)
123

112

163

- 75 179

119

109 NOTE: 77 ft - not getting enough ai r to bit.
Raised casing up approximately 10 ft (hard to pull up).

210 a lot of material had caved back into hole.

75
NOTE: No returns from approx. 79 ft to 81 ft: pulled casing -

- 80 lB3 had a damaged inner sleeve and were loosing air. Therefore.
blow counts since approx. 71 ft. are probably misleading.

250+

234
NOTE: High blows and no retums from approximately 82 to 85 ft:

330 missed some counts. Talked to Dave Broerman of Dames and Moore.
PUlling all the casing to check bit then re-start from 85 ft.

?

"" 85
?

125

5R Brown. mist, cobbly, coarse to fine GRAVEL," some to little
coarse to fine sand, trace clay. Sand coming out in frequent

91 cl ayey ball s (GWI to
tGW-GC)

65

"" 90
12

66
q1 .Ii

A? Brown to gray, damp, COBBLES. little coarse to fine
sand, 1ittl e to trace coarse to fine gravel, with

1n1 traces of clay (GP)

11lt

- 95 ' ..,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 8.15 STIFF G -- GRAB SAMPLE BORING NO. '207 B10651+ VERY DENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. """,
CR88IRRINE PAGE 5 OF 5

DEPTH CASING
Sti'R ~.JriiE

IN B~WS SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET FOOT 'I HES NUMBER

87
Q6.5 -

Q7 (Dense) brown, lIDist, coarse to fine sandy, coarse
to fine GRAVEL, trace cobbles and clay. (GWj to

R7 (GI-GC )

7A

100 '''0

Bottom of ~xploration at 100 ft.

-105

110

~115

120

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WD- WHILE DRILLING
5'10 LOOSE 3·4 SO" T -- TUIE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-' MEDIUM STIFF U - UNDISTURBED PISTON NR- NOT READ
31·50 DENSE ••15 STIFF G -- GRAB SAMPLE BORING NO. 2. Od'Bl0651. VERY DENSE la·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO.
Bl07

CRSSIRRINE

PROJECT:
t'nce Koaa uraln lunnel

CLIENT: DeLeuw. Cather &Company
JOB NO.

11106.00
Layne Western Co •• Inc. I of 5CONTRACTOR: PAGE NO.

EQUIPMENT USED: Reverse Clrculatlon Hammer Drlll Rlg
LOCATION:

Sta. 10+18
1193.0

GROUNDWATER DEPTH TO: CASING SAMPLER R~g~~I' ELEVATION:
1/23/87DATE START:HRSAFTER c;pBOTTOM BOTTOM lib1. wall -- ,-- 1/23/87DATE COMP WATER CASING OF HOLE TYPE DATE FINISH:

1/"a{87 WD Nt. lUU lUU SIZE 10 -1/4 -- -- DRILLER: Mike Mottet
-- -- -- -- -- HAMMER WT - -- -- Dave Hallman

PREPARED BY:.- -- -- -- -- HAMMER FALL - -- --
DEPTH CASING ~MPLER SAMPLE ~JllPLEIN BLOWS BLOWS PTH FIELD CLASSIFICATION AND REMARKSFEET PER

~ I~~ES
NUMBER RANGEFOOT

- 0

2 NOTE: Location = N873.138.28. E508,171.83

8 (Hard) tan. dry, SILT, little fine sand, trace
clay, CaC03 cemented (ML)

14 -CALICHE-

18

5 18
~

34

20

22

26

~ 10 20
10.5

27 Brown, dry. coarse to fine sandy, coarse to fine
GRAVEL, little cobbles, with CaC03 as coatings (GW)

42 -SGC-

36

46

J5 34

I 39

47
NOTE: CaC03 decreasing downwards

41

41

~20 31

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

D-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF C -- GRAB SAMPLE , 6107Sit· VERY DENSE 18-30 VERY STIFF X-- OTHER BORINO NO. ;,~ ,~:

....
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I
It)..



E-------------'------r---------,
CR88lRRlNE TEST BORING REPORT ::::NG :o·OF 5
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DEPTH CASING SAMPLER SAMPLE
IN BLOWS Bl;WS SAMPLE DEPTH

FEET rJ~ IS IrcHES NUMBER RANGE FIELD CLASSIFICATION AND REMARKS

I
I
Ie
I

43

25 -+-_3_9-t__-;

37

36

Brown. dry. coarse 1D fine sanelY. coarse 1D fine
GRAVEL. little cobbles. with occasional slight
clay coatings (No CaC03)

NOTE: This material seems fairly loose to
-medfLn dense-

(GW)

I
II.
I

46

65

"Jt\ 75
~ ON -+-_~__~

70

85

?

29

28.0

32.5

Brown 1D gray. dry. coarse to fine gravelly.
COBBLES. some coarse to fine sand. with
occasional slight clay coatings

Brown. dry to damp. coarse to fine sandy.
COarse to fine GRAVEL. 1ittle cobbles

-

(GW)

(GW)

I
I

I- 35 -+-_5_1--l__~

51

99

43

36.0
Brown to gray. dry. coarse to fine sandy.
COBBLES. 1ittle coarse to fine gravel. with
frequent cl aycoatings and loose sand an d
gravel pockets (GP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON wo- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR- NOT READ
31-50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. .2 / I;; Bl0751+ VERY DENSE 1e-3O VERY STIFF X -- OTHER

(GW)

Brown to gray. cobbly. coarse to fine GRAVEL.
some coarse to fine sand

NOTE: Occasional slight clay coatings (varies).

40.0

70

49

45

66

61

40 112
II) '- -+-.....:...:.::..~---I
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~ TEST BORING REPORT BORING NO. 8107
CR88lRRlNE PAGE 3 OF 5

DEPTH CASING SAMPl", ~~EIN BLOWS B~~ SAMPLE FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 8 INCHES NUMBER

73
46.5

85 Gr~, etry. • 11ttle coarse to flne
gravel and coarse to fine sand (GP )

99

141 NOTE: Possible boulder at approxmately 48.5 ft.

50 98 50.0
I- ISrown. ory to damp. CObbly. coarse to fine GRAVEL.

47 some coarse to fine sand. with occasional pockets
with traces of clay as coatings (GW)

96

I'"

55 70

57

75

98 58.0
Brown to gr~. dry. coarse to fine GRAVEL. little

49 cobbles and coarse to fine sand. with occasional
clay coatings (GW)

f- 60 54

76 61.0
Gray to brown. etry, coarse to fine gravelly. COBBLES, --

122 trace coarse to fine sand (GP)

228
NOTE: Quartzite boulder .at approximately 62 ft.

190

I- 65 105

126
66.5

95 Brown. damp. coarse to fine sanc\y. coarse to fine --
GRAVEL (GW)

26

45

_ 70 76 NOTE: Trace cobbles at approximately 70 ft.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE HE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 MEDIUM STIF F U - UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 8·15 STIFF G -- GRAB SAIIPL£ BORING NO. Z II 8107
51. VERY OENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. RlO7

CA88lAAINE PAGE 4 OF 5

DEPTH 1tlING SAMPL~ SAMPLE
IN LOWS B~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET PER NUMBER RANGE
FOOT elNCHES

58
Brown, dry to damp, coarse to fine GRAVEl, little

39 cobbles and coarse to fine sand, with slight clay coatings (GW)
72.5

72
Gray, dry, coarse to fine gravelly, COBBLES,

91 trace coarse to fine sand (GP )

75 76

123

117
77.5

53 Dark brown, damp, CLAY, little to trace silt (Cl)
78.5

53 Brown, noist to damp, coarse to fine gravelly,
medium to fine SAND (SP)

80
uu

·81.5

~4 Brown, nofSt to damp, coarse· to fine GRAVEl, little
~. coarse to fine sand, little to trace cobbles, with

traces of clay (GW)

53

85 55

104

95 .
87.5

63 Brown, noi st to damp, coarse to fine san<1Y, -
coarse to fine GRAVEL, with occasional cobbles

50 and trace clay (GW) to
(GW-GC)

f- 90 61 90.0
Brown to gray, damp, coarse to fine gravelly, COBBLES,

116 some coarse to fine sand, with traces of clay as coatings (GW)

84

100

84

I- 95 117 95.0
See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT 5 - SPLIT SPOON WD- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T - TUBE HE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 OENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. Z l.l B10751. VERY DENSE Ie· 30 VERY STIFF X -- OTHERI
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~ TEST BORING REPORT BORING NO. 1l1n7

CR881RRINE PAGE 5 OF 5

DEPTH CASING SAMPL~i'l SAMPLE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

Brown, moist, coarse to fine sandy, coarse to fine
77 GRAVEL, some cobbles, trace clay (GW) to.

INTERLAYERED WITH (GW-GC)
71 Brown to gray, damp to moist, coarse to fine gravelly,

COBBLES, some coarse to fine sand, with traces of clay (GW)
lOq

Rl

100 1'10

Bottom of Exploration at 100 ft.

105

~1l0

.

115

120

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. ~. / ... :;:" B10751. VERY DENSE 18-30 VERY STIFF X -- OTHER ..~

, .. ( 'f' •..~
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~ TEST BORING REPORT BORING NO. B108
CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 5

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig . LOCATION: Sta. 43+88

SAMPLER a~~~~1 ELEVATION: 1191.0
GROUNDWATER DEPTH TO: CASING 1/24/87DATE START:

HRSAFTER
WATER

'pt:BOTTOM BOTTOM dbl wall 1/24/87DATE COMP CASING OF HOLE TYPE -- -- DATE FINISH:
1/24/8 WD NE 100' 100' SIZE ID -1/4" -- -- DRILLER: Mike Mottet

-- -- -- -- -- HAMMER WT - -- -- PREPARED BY:
Dave Hallman

-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING ~MPLER

SAMPLE ~ll1PLE

IIN BLOWS BLOWS PTH FIELD CLASSIFICATION AND REMARKSFEET PER
~ l:;ges NUMBER RANGE

FOOT

~ 0
I

3* NOTES: 1. (*) Indicates partial blows (Hammer not fully hitting.) I
2. Location s N870,S10.07, ES08,334.80

4* 3. Boring B-108 is approximately 10 ft north of LDB-03.

4*

4* Brown, damp, SILT, little clay, trace fine sand,
CaC03 cemented (ML)

- 5 5* -CALICHE-

10 6.0
Tan, damp, medium to fine sandy, fine GRAVEL, with

14 occasional coarse gravel, and traces of silt.
Partially cemented with CaC03 (GP)

11; -CALICHE-

20

-. 10 30

42 11.0
Tan, damp, medium to fine SAND, little fine gravel,

25 tra~e silt, with CaC03 cement (SP-SM).
-CALLICHE-

,~

'1; 14.0
Brown' to gray, dry, cobbly, coarse to fine GRAVEL,

l- 15 Q1 some coarse to fine sand (no CaC03) (GW)

-SGC-
AQ

1:1:

1:.,

18.5
'U

- 20
.,,, See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q -- GRAB SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. 2. III lHUO
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CICl
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10-1--

I

I
I

I.
I ..

Ie
I
I
I

I
I

I.
I

I
Ii

I



TEST BORING REPORT BORING NO. a1nQ

CA881AAINE PAGE 2 OF 5

DEPTH CA~G SAMPL,R SAMPLE
IN BL S B~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT & IrlHES NUMBER

Brown, damp, coarse to fine sandy, coarse to fine
42 GRAVEL, little to trace cobbles, with traces of clay (GW)

30

23

37

25 31 25.0
Brown to gray, dry to damp, cobbly, coarse to fine -

55 GRAVEL, little coarse to fine sand (GW)

52

123

158 29.0
Rust-brown, damp, medi lID to fine sandy, coarse to

30 34 fine GRAVEL, with traces of silt and occasional
cobbles (GP)

71

37 NOTE: Loose fine gravel pocket at approximatelyl 32.5 ft.

30

56

- 35 43 Brown, dry to damp, coarse to fine sandy, coarse to fine
GRAVEL, little to trace cobbles with frequent 4- to 6-

41 layers or pockets of looser materials (GW)

.
76

47 38.0
Brown to gray, dry to damp, cobbly, coarse to fine GRAVEL,

A? some to little coarse to fine sand (GW)

4n 40

71

61> 42.0
Relatively loose, brown, dry to damp, medium to fine

37 . sandy, coarse to fi ne GRAVEL. (GP)

11:

44.5

f- 45
I;Q See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-& MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO• .2./ s- B108
51. VERY DENSE 1&·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. .. ,nD

CR881RRINE PAGE 3 OF 5

DEPTH ~G
SAii"

SteM~E
IN B~ERS SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET FOOT el HES NUMBER

Brown to gray. dry. medium to fine sandy. COBBLES.
81 trace coarse to fine gravel (GP)

100 47.2
(Relatively dense) brown. damp. medium to fine san~.

58 coarse to fine GRAVEL, with slight clay coatings (GP)

51

50 :17 50.5

56
Brown to gray. dry to damp. coarse to fine sandy.

88 coarse to fine GRAVEL. little cobbles. with small
pockets of looser material

43

93

- 55 121
55.8

A' Brown. damp. coarse to f1 ne sandY. coarse fine --to
GRAVEL. with slight clay coatings (Gil)

31

27

S8.5
60 NOTE: Interlayered with gray-brown. dry. cobbly.

coarse to fine GRAVEL. trace coarse to fine sand

-60 56 (coarser layers slightly less frequent) below 58.5 ft. (Gil)

11;

1:1

NOTE: traces of clay at approximately 63.5 ft.
1:1\

I:?

... 65 c:n

1!7 NOTES: Trace clay. sand is coarse to medi lID at 66 ft (GIl-GC )

AD

AI!

68.2
I:n

- 70
.... See next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE o·a VERY SOFT S - SPliT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TUIE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-e MEDIUM STIF I' U - UNDISTURBED PISTQH NR- NOT READ
31·50 DENSE 1-15 STI,.,. .

G - GRAI SAMPU
51. VERY DENSE 18·30 VERY STIFF X - OTHER

BORING NO. '2. /£ B108
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TEST BORING REPORT BORING NO. al08

CR88lRRlNE PAGE 4 OF 5

DEPTH CASING SAMPl~R SAMPLE
IN BLOWS Bl~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PE RANGEFEET FOOT 8 INCHES NUMBER

Brown and brownish-gray. damp. coarse to fine sandy.
68 coarse to fine GRAVEL. little cobbles with traces

of clay in pockets (GW)
50

58

52

75 48-
47

54

56 78.0

73 Brown to gray. dry to damp. coarse to fine gravelly.
COBBLES, trace coarse to fine sand (GP)

80 83 80.0
r- Brown. damp to mist. medium to fine sandy. coarse

46 to fine GRAVEL. 1ittle coarse sand. trace cl ay (G?) to
(GP-GC )

54

43

42

85 49-
43 NOTE: Coarse to fine sandy below approximately 85 ft.

45

55

54
NOTE: On cobble at approximately 89 ft.

- 90 83

53
91.5

34 Brown. mist. fine gravelly. medium to fine SAND,
trace coarse gravel and clay (SP-SC)

26
93.5

43

I- 95 1;7 see next page

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0'4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

1'-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE e·15 STIFF G -- GRAB SAMPLE BORING NO. 2/7 B108
51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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'1f·'Jd,
~ TEST BORING REPORT BORING NO. .. ,nt>

CR881RRINE PAGE 5 OF 5

DEPTH ~SING SAMPW SAMPLE
• IN

'r!SrS B~~ SAMPLE DEPTH
FIELD CLASSIFICATION AND REMARKSFEET & INCHES NUMBER RANGE

Brown, moist, coarse to fine sandy, coarse to fine GRAVEL.
trace clay (GW-GC 1

uo>

44

/;~ NOTE: Little cobbles approximately 98 to 100 ft.

... 100 A2

Bottom of Exploration at 100 ft.

.

105

110

"-115

"-120

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3'4 SOFT T -- TUBE NE -,foT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31·50 DENSE e-15 STIFF G - GRAB SAMPLE BORING NO. -,. ...

B10851. VERY DENSE 1&·30 VERY STIFF X -- OTHER .,;. 1(."

I

I.
I"

I
I
Ie
I
I
I
I.
I
I
I

I
I

I



I
I

~ TEST BORING REPORT 8-201 -

ICR881RRINE
BORING NO.

PROJECT: Price Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

ICONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EaUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 167+00

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~~1 ELEVATION: 1181.7
DATE START: 2/24/87 IHRSAFTER BOrTOM BOTTOMDATE COMP WATER po CASING OF HOLE TYPE db 1 wall -- -- DATE FINISH: 2/24/87

2/24/87 WD NE 86' 86' SIZE"ID 4-1/4- -- -- DRILLER: Terry Leither
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C. Budinger

el-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING ~MPLER ~fpPLEIN BLOWS BLOWS SAMPLE PTH FIELD CLASSIFICATION AND REMARKSFEET PER

8 I~~ES
NUMBER RANGEFOOT

I- 0

0
NOTES: l. ApprDximate location =N 882,839, E 508,190

0 2. Boring B-201 is approximately 25 ft north of ILDB-04.
12 3. Boring was obscured by construction activities

prior to survey.

I12

.- 5 21

el22

14 .

IBrown, dry, silty fine SAND, little coarse gravel, trace clay,
lA with frequent nodules of cemented silty sand (CaC03) .cSM-SC)

-ALLUVIUM-
11 I

.. 10 11

10 11.0 ITan to gray, dry, clean, medium to fine SAND, trace
0 coarse to fine gravel. (SP)

el1

10 14.0

'"
Tan to gray, dry, clean, coarse to fine gravelly, (SW) ICI)

~ 15 21 coarse to fine SAND, trace cobbles.I"'. -SGC-..
I 19..

I..

~
17

12 18.0 .1'II:
~
a: 13 NOTE: More medium to fine SAND at approximately 18 ft. (SP)0
Yo elen q
~~ 20
(,)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING I5-10 LOOSE 3-4 son T - TUBE NE - Nor ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g-15 STIFF G-- GRAB SAMPLE
51. VERY DENSE 18-30 VERY STIFF X-- OTHER BORINO NO. _..' " j B-WI

-. :
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~ TEST BORING REPORT BORING NO. R_?n1

CR881RRINE PAGE ? OF d

DEPTH C~G SAMPLr SAMPLE
IN BL S B~~ SAMPLE DEPTfl

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT SINCHES NUMBER

14 21.0
gravel at approximately 21 ft.NOTE: More

19

350
NOTE: Rock fragments coming up drill pipe at approximately

294 23 ft: on cobble or boulder

~ 25 73 Medium to fine sandy. coarse to fine GRAVEL. little cobbles (GW).
68 26.0

59

55 Dry. clean. cobbly. coarse to fine GRAVEL. little coarse
to fine sand (GP)

43

30 51 NOTE: Looser pockets of coarse sand and fine gravel
between cobbles

71

43

~

~ 35 68

58

54

78

126 . 39.0 -
~40 96 NOTE: Slight clay coatings on gravels at approximately 39 ft.

88

58 8rown. damp. coarse to fine gravelly. C08BLES. little medium to
fine sand. trace clay (GP-GC)

61

41

~ 45 ,nl;

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TueE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNOISTURBED PISTON NA - NOT READ
31-50 DENSE 9-15 STIFF G - GRAB SAMPLE BORING NO.

_. '-.
') ~20151. VERY DENSE IS-30 VERY STIFF X -- OTHER .,..,...
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~ TEST BORING REPORT BORING NO. 8-201
CA88lAAINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

66

60 NOTE: Encoun tered black (Mn02) stained gravels at
approximately 47 ft

59

73 49.0 -
50 59 Damp, brown,. coarse to fi ne sandy, coarse to fine GRAVEL,

little cobbles, trace clay (GW-GC)
62

154 NOTE: Encountered boul der ~t 54 ft. Hammer energy stayi ng
consistent.

54.0

19655
f-

174 Damp, brown to rust-brown, coarse to fine gravelly. COBBLES,
1ittle to trace medium to fine sand, with traces of cl ay (GP) to

124 (GP~GC )

146 58.0

64 Rust-brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
little cobbles, with traces of clay. (GW) to

60 87 (GW-GC)

70 TO

99 Cobbly, coarse to fine GRAVEL, little coarse to fine sand,
with traces of clay (GW) to

91 (GW-GC)

143

... 65 402 NOTE: Drill bit plugged at 63.5 ft. Blow counts are misleading
from approximately 63 to 73 ft.

276
I

245 NOTE: No cuttings returned from 65 to 73 ft

182

76

70 134

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 ; MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 2.2/ 8-201
51. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R...?f'I1

CR88lRRlNE PAGE 4 OF 4

DEPTH CASING SAMPlir SAMPlE
IN BL~S B~~ SAMPLE DEPTH FIELD CLASSIFICATION AND REMARKSP R RANGE

FEET FOOT 8 INCHES NUMBER

110

163
NOTE: No cuttings returned from 65 ft to 73 ft.

MA-,-
Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,

f- 75 62 little cobbles, trace clay (GW-GC)

55

100 NOTE: Drill bit clogged from 76 to 79 ft: ~o cuttings returned;
blow counts are misleading

127

171

80 250+ NOTE: Hammer energy low, very few cuttings returned -
gravelly COBBLES (1)

226

165

250+

471

~85
294

273

Bottom of Exploration at 86.0 ft.

_90

~ 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
, 0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING

5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTEREO
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - HOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. Z22. Bo201
51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 6-202
CA881AAINE

PROJECT:
']\;t= KUdO urd In I unnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 162+05

GROUNDWATER DEPTH TO: CASING SAMPLER DC:~~!, ELEVATION: 1181.8
DATE START: 3/3]/87

HRSAFTER lIOTTOM lIOTTOM lbl wal 4/1/87DATE COMP WATER ~CASING OF HOLE TYPE -- -- DATE FINISH:
"'flfljl wu Ij,+' n IJ l:l~ l:l~ SIZE 10 4-1/4N -- -- DRILLER: Terry Leither
-~ee rIOte at cpttom ot page '+/Fi -- HAMMER WT -- -- -- PREPARED BY: Alan Howard &-- -- -- -- -- HAMMER FALL -- -- -- Dave Hallman

DEPTH CASING ~MPLER
SAMPLE !jt'~EIN BLOWS BlOWS FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE

FOOT INCHES

- 0

0 Dark reddish-brown. damp. clayey SILT. trace fine sand,
with roots. (ML)

1 2.0 -TOPSOIL-
Reddi sh-brown, dry to damp. clayey SILT. trace fine sand. (ML)

7 -ALLUVIUM-

12 NOTE: Location a N882.316.96. E 508.001.73
4.5

13 -5
~

11
NOTE: Same as above. but with moderate to weak. laminar.

13 CaC03 cementation. (ML)
-CALICHE-

17

18

10 19 10.0
~

17 NOTE: Little fine sand below 10.0 ft. (ML)

16 12.0

16 Tan. dry. clean. fine SAND. trace fine gravel and
coarse sand. (SP)

12 -ALLUVIUM-
14.5

15 22
1'-

NOTE: Little coarse to fine gravel below 14.5 ft. (SP)
I 30 -ALLUVIUM-

25 17.0

19 (Relatively loose) gray and brown. dry. clean. coarse
to fine sandy.coarse to fine GRAVEL. little to trace

27 cobbles. (GW)
-SGC-

I- 20 41

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
()-04 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T - TUBE NE - NOr ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q - GRAS SAMPLE

8-20251. VERY DENSE 18-30 VERY STIFF X - OTHER BORINe NO. 223

....
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~ TEST BORING REPORT BORING NO. B-202
CR881RRINE PAGE 2 OF 4

DEPTH CASING SAMPLr SAMPLE
IN " BLOWS· BLOW SAMPLE' OEPn1

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT elNCHES NUMBER

\See prevlous pagel
50 21

24

L
(Relatively loose) brown and gray, dry, clean, coarse
to medium sandy,coarse to fine GRAVEL, trace cobbles

l
and fine sand. (GP)

,

2125- 25.5
20

NOTE: Possible coarse to medium SAND layer, with some
15 amount of gravel, from 25.5 to 28 ft. (S?)

16 28

50

4030
Brown and gray, dry, medium to fine sandy, coarse to fine

71 GRAVEL, some to little cobbles, trace coarse sand. (G?)

47

51
33.5

37
(Relatively loose) light rust-brown, damp, medium SAND,

35 trace fine gravel and coarse and fine sand, with traces of,.. clay in pockets (1) (SP)

36.5
16

57

76
Brown, dry to damp, medium to fine sandy, coarse to fine

40 64 GRAVEL, little cobbles, trace coarse sand, with slight
f-

traces of clay as coatings. (GP)

'A

42
Brown, damp, coarse to medium SAND, trace fine gravel and

24 fine sand, with traces of clay. (SP)
NOTE: Sand forms a ball when squeezed together.

39 44

~ 45 41 (see next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S - SPliT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM DENSE 5'B MEDIUM STIFF U -- UHOISTURB£D PISTON NR - NOT READ
~.50 DENSE 9.15 STIFF G --" GRAS SAMPlE BORING NO. B-20251. VERY DENSE 16·30 VERY STIFF X -- OTHER 2:2<;1
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~ TEST BORING REPORT BORING NO. B-202
CRSSIRRINE PAGE 3 OF 4

DEPTH CASING SAMPl~R SAMPlE
IN BLOWS BLOW SAMPLE DEPTH FIELD CLASSIFICATION ANp REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

88
Light brown and gray, dry to damp, medium to fine

91 sandy, coarse to fine GRAVEL, little to trace cobbles,
trace coarse sand, with slight trac~s of clay. (GP)

123

71 49

10650

98 Brown, damp, cobbly, coarse to fine GRAVEL, little coarse
to fine sand, with traces of clay. (GW) to

106 (GW-GC)

110 TO

little coarse to fine129 Coarse to fine gravelly, COBBLES,
sand, with traces of clay. (GW) to

55 128 (GW-GC)

164 NOTE: Frequent balls of clayey sand (up to 1.5·) in returns.
56.5

89

88

72 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
1i ttl e (small) cobbles, with strong traces of clay. (GW) to

60 54 (GW-GC)

60

66 NOTE: Returns are intermittently moldable.

73

47 64
Brown, damp, medium to fine SAND, with traces of clay. (SP) to

65 29 NOTE: Returns are slightly moldable. (SP-SC)
65.5

82
Brown. damp. medium to fine sandy, COBBLES, little to

80 trace coarse to fine gravel, with traces of clay. (GP) to
(GP-GC)

110 68

68 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
trace (small) cobbles, with traces of clay. (GW) to

roo 70 ".; (GW-GC)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPlf IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SI'OOfl wo- WHILE ORILUNG
5·\0 LOOSE 3·4 SOFT T -- TUllE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·\5 STIFF G -- GRAll SAMPLE BORING NO. 8-202
51. VEl'lY OENSE 16-30 VERY STIFF X -- OTHER :z;;Z~
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~ TEST BORING REPORT BORING NO. Q.?f\?

CR881RRINE PAGE "- OF .~

CEPTH CASING ISAMPLER SAMPlE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

71

105 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
little cobbles, with strong traces of clay. (GW) to

94 (GW-GC)

74 NOTES: 1. Returns are almost moldable.
2. No cobb1es from 74 to 76 ft.

75 65

56

74
77 .5

50 Rust-brown, damp to moist, medium to fine sandy, coarse to
78.5 fine GRAVEL, with slight traces of clay. (GP)

26 Brown, moist, clean, fine SAND, little medium sand. (SP)
--z..:.3

80 59

97 Brown, moist, coarse to fine sandy, coarse to fine GRAVEL,
little to trace Cobbles, trace clay. (GW-GCl

46

57 NOTE: Returns are "mol dab 1e.

57
84.5

I- 85 36 Brown, moist to wet, coarse to fine gravelly, medium to fine
SAND, with slight traces of cl ay. (SP)

28

86.7
'R

Brown moist to wet, medium to fine sandy, coarse to fine
C;/; GRAVEL, with traces of cl ay. (GPl to

(GP-GC)
117

90 Bottom of Exploration at 89.0 ft.

NOTE: Sounded casing when it was pu 11 ed back to 79 ft -
soil caved to 80 ft. No water noted to 80 ft. Water
was possibly encountered at 84 ft while drilling.

I-
95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENC;Y SAMPLE IDENTIF1CATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo - WHILE DRILLING
5·10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MECIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G-- GRAB SAMPLE BORING NO. B-20251. VERY DENSE 18·30 VERY STIFF X-- OTHER ~2~
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~ TEST BORING REPORT BORING NO. B-203
CR881RRINE .

PROJECT: Price Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB 'NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Circulation Hammer Drill Ri q LOCATION: Sta. 156+92

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~it ELEVATION: ]]82.2
DATE START: 3/3J/87

HRSAFTER BOTTOM_ BOTTOM
DATE COMP WATER io'= CASING OF rlOLE TYPE dbl wall s -- DATE FINISH: 3(31/87

3/31/8 WD 88-89 89' 89' SIZE 10 4-1/4" 1-3/8" -- DRILLER: Terry kef ther

-- -- -- -- -- HAMMER WT -- 140# -- PREPARED BY: Alan Howard

-- -- -- -- -- HAMMER FALL -- 30· --
DEPTH CASING ~MPLER

SAMPlE 1f~~AEIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER
61~ES

NUMBER RANGE
FOOT

- 0
Dark brown, SILT, little clay, trace fine sand, withdamp,

7 1.0 rOQts. -TOPSOIL- fML)

14 NOTE: Location = N 881,810.65, E 508,105.29

15 Brown, dry, fine sandy, SILT, little to trace clay,
trace coarse to fine gravel, with laminar, weak, CaC03

18 cementation. (ML)
-ALLUVIUM-

- 5 15

19

Jq

" ~IOTE: No returns from approximately 2 to 7.5 ft - pull ed
casing baa to unclog drill bit, but still no returns to 13.5 ft.

JC;

:- 10 30

1'0

17 NOTE: Same as above (1)

HI

17

.... 15 17 15

Jl Brown to rust-brown, dry, clean, medium to fine SAND, trace
fine gravel and coarse sand. (SP)

Q -ALLUVIUM-

1'1 18

'0 Light brown, dry, clean, coarse to fine gravelly, medium to
fine SAND. (SP)

"'" 20
In -ALLUVIUM-

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATJONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T - TUBE NE - NOr ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31-50 OENSE 9-15 STIFF Q -- GIlAB SAMPlE
51. VERY OENSE 18-30 VERY STIFF X - OTHER BORINO NO. 227 B-203
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~ TEST BORING REPORT BORING NO. B-203
~R88IRRINe PAGE 2 OF 4

DEPTH CASING SAMPLER SAMPlE
IN BLOWS BLOWS

SAM~E
DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT II INCHES NUMBER

..

11 (See previous page)

14 22.0

51 Gray and brown, dry, medium to fine sandy, coarse to fine
GRAVEL, little cobbles, trace coarse sand. (GP)

52 -SGC-

25 90 25-
21 1) Tan, dry, clean, medium to fine SAND, trace coarse to fine

gravel and coarse sand, with traces of silt. (SP) to
25 27 (SP-SM)

,

62 Gray and brown, dry, coarse to fine sandy, coarse to fine
GRAVEL, little cobbles. (GW)

96

30 149 30

105
Gray and brown, dry, medium to fine sandy, coarse tQ fine

118 GRAVEL, little cobbles and coarse sand. (GP)

85
33.5

71
Darle to light brown, damp to moist, medium to fine sandy,

35 57 coarse to fine GRAVEL, little cobbles, with traces of clay
and pockets of dark brown, clayey, medium to fine sand. (GP) to

63 (GP-GC )

"'1 37

"'1
Brown and gray, dry to damp, medium to fine sandy, coarse

56 to fine GRAVEL, trace cobbles, with occasional rust-colored
damp, clayey sand coatings on cobbles and gravel. (GP)

4~ 4'"

44

1? A..,

Light rust-brown, damp, medium to fine SAND, trace fine
,~ 43 aravel with slight traces of clay. (SP)

Light rust-brown, damp, medium SAND, trace coarse to fine
gravel and coarse and fine sand, with traces of clay. (SP) to

... ~ dl; (SP-SC)45

BLOWS/FT. DENSITY SlOWS/FT. et:tk9l~~e)SAMPLS IOENTIFICAT/OH GROUNDWATER ABBREVIATIONS

0·. VERY loose 0-2 VERY SOFT S -- SPlIT SPOON wo- WHll.E DRllUNG
5·10 loose 3·. SOFT T -- Tuse HE - HOT ENCOUNTERED

11-30 MEDIUM DENse 5-8 MEDIUM STIFF U - UND1STUReED PISTOH NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAS SAMPlE BORING NO. B-20351. VERY DENSE 16·30 VeRY STIFF x -- OTHER .22~
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~ TEST BORING REPORT BORING NO. ~ B-203
CR8SIRRINc PAGE 3 OF 4

OEPTH C4,SING SAMPl~R SAMPLE ~

IN B~OWS BLOW SAMPLE OEPTH
FIELD CLASSIFICATION AND REMARKSI'ER PER RANGEFEET FOOT 6 INCHES NUMBER

43 Gray and brown. dry. medium to fine sandy, coarse to fine
46.5 GRAVEL, trace cobbles and coarse sand. (GP)

24 Rust-brown, damp, medium to fine SAND, trace coarse to fine
47.5 gravel, with traces of clay. (SP) to

52 (SP-SC)
Brown and gray, dry to damp. medium to fine sandy. coarse

54 to fine GRAVEL. little to trace cobbles, with clayey sand
coatings on gravel and cObbles. (GP)

50 35
50.5

40 Rust-brown. damp. coarse to medium SAND. trace fine gravel.
51.5 coarse sand and clay. (SP-SC 1

66

57

56 Brown and gray. dry to damp. medium to fine sandy. coarse to fine
GRAVEL. trace cobbles and coarse sand. with traces of rust-brown

55 59 clay as clayey sand coatings. (GP)

45

40 --.

NOTE: "Little" cObbles and dark brown clayey coatings at
54 approximately 52.5:

?
59.5

I- 60 66

54 Rust-brown and gray. damp. coarse to medium sandy. coarse
to fine GRAVEL. little cobbles. trace fine sand. with traces

1';4 of clay. (GP)

fin

<;7 NOTE: Varies to dark brown, medium sandy and trace cobbles. _
I- 65 /;~

/;<;<;

11'
Gray, dry. coarse to fine gravelly. COBBLES. trace medium

1ns:l to fine sand. (GP)

01 68

.,0 Rust-brown. damp to moist. clayey, SILT. trace fine gravel. (ML)

"~
70

, ,
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

;

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTOH NR - NOT REAO
31·50 OENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 8-203 ~2.951. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST.BORING REPORT BORIN~ NO. B-203~-CRSSIRRINE PAGE 4 OF 4
I ,

OEPTM CASING ISAMPLER ISAMPLE
IN BLOWS BLOWS OEPTH

PER PER SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET FOOT 8 INCHES NUMBER

70.5 (See previous page)
41 Brown to rust-brown, damp to moist, medium to fine SAND,

71.5 little silt, trace fine gravel, coarse sand and clay. (Si~ )

46

67
Brown and gray, damp, medium to fine sandy, coarse to fine

70 GRAVEL, little to trace coarse sand, trace cobbles, with
traces of clay as coatings and in pockets. (GP) to

75 ,., (GP-GC)
~

70 77

115
Gray and brown, dry to damp, cobbly, coarse to fine

95 GRAVEL, little medium to fine sand, trace coarse sand. (GP)

80 183 NOTE: Checked for groundwater at 79 ft while drilling -
borehole was dry to 79 ft.

133
81.5

95
.

90 Rust-brown to brown, damp, medium to fine sandy, coarse to
fine GRAVEL, little Cobbles, trace co~rse sand, with traces

86 of clay. (GP) to
(GP-GC)

I- 85 82
85.5

58 Tan, damp, clean, medium to fine SAND, trace fine gravel
and coarse sand. (SP)

40 87.0

76 Brown to rust-brown, moist, medium to fine sandy, coarse to
fine GRAVEL, trace cobbles and coarse sand, with traces of

RC; clay. (GP) to
(GP-GC)

~ 90 Bottom of Exploration at 89.0 ft.

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEOIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 OENSE 9.15 STIFF G -- GRAB SAMPLE

BORING NO. 6-203 2 $051. VERY OENSE 18·30 VERY STIFF X -- OTHER



I
I

I

I
I

I
1

I
I
I
I
I
I
I

el

.1
I

~ TEST BORING REPORT BORING NO. 8-204
CRS81RRINE )

PROJECT: PrIce Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT US~D: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 152+40

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~~l ELEVATION: 1185.0

HRSAFTER _BOTTOM BOTTOM
DATE START: 4/2187

DATE COMP WATER po: c.\SING OF HOLE TYPE dbl wall -- -- DATE FINISH: 4/2187
4/2/87 WD NE 89' 89' SIZE 10 4-1/4· -- -- DRILLER: Terry Leither
4/2/87 1/2 85' 79' 89' HAMMER WT -- -- -- PREPARED BY: Dave Hallman
4/3/87 12-1/ 85' 79' 89' HAMMER F"ALL -- -- --
DEPTH CASING ~MPLER

SAMPLE 1JAfp~EIN BLOWS BlOWS FIELD CLASSIFICATION AND REMARKSFEET PER
~ I~~es

NUMBER RANGE
FOOT

I- 0
I5*

Tan, dry, SILT. little clay. with weak. laminar CaC03
10* cementation. (I~L)

2.5 -CALICHE-
14* --- -

Tan. dry. SILT. trace fine sand and clay. wi th modp.rately
21* developed. laminar. CaC03 cementation. (ML)

-CALICHE-
5 21*

I-
NOTE: Location = N 881,358.00, E 508.090.10

19* 6.0 -
Tan and gray. dry, coarse to fine sandy, coarse to fine

27* , GRAVEL, with CaC03 present as coatings on gravel and as
light cementation. (GW)

40* -CALICHE-

25
NOTE: * Indicates weak blows - turbo charger not turned on.

- 10 28
10.5

42

31 Brown and gray, dry, coarse to fine gravelly, C08BLES,
little coarse to fine sand, with frequent slight, CaC03

48 coatings on gravel and cobbles. (GW)
-SGC-

71

_ 15 70

102 NOTES: 1. Possible boulder at 13 ft.
2. Pockets of relatively loose material between

78 cobb 1es.
3. Boulder at 19 ft.

45

36

- 20 153

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRillING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 OENSE g·15 STIFF C - GRAB SAMPLE
51. VERY DENSE 111-30 VERY STIFF X -- OTHER BORINO NO. Z31 B-204
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~ TEST ,BORING REPORT BORING NO. R-?04

CA881AAINE PAGE ? OF 4

DEPTH CASING SAMPLER SAMPlE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT II INCHES NUMBER

355 (See previous page)

108 22

32 Brown, dry to damp, medi um to fi ne sandy, coarse to
fine GRAVEL, trace coarse sand. (GP)

40
24.5

25 46
Dark brown and black, damp, coarse to fine gravelly,

32 COBBLES, little to trace coarse to fine sand, with
traces of clay and black (Mn02) staining. (G?) to

59 (GP-GC)
27.5

56 - ,

49 Brown and gray, damp, coarse to fine gravelly, COBBLES,
1i ttle to trace coarse to fine sand, with slight traces

30 63 of clay. (GP)

59

50

37

62
I !

35 76 I i NOTES: 1. Pocket richer in fine gravel at approximately 32.5 ft.
I 2. Possible boulder at 36 ft.

70 3. Sand is concentrated in pockets.

117

98

81

~ 40 RQ I

17F:

101

C;Q

70

I

I,.. 45 .,., I

I
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IO.ENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIF F U -- UNOISTURBED PISTON NR - NOT REAO
31.50 DENSE 9.15 STIFF G -- GRAB SAMPLE

BORING NO. 8-20451. VERY DEI4SE 18-30 VERY STIFF X -- OTHER 2..3.;:.
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~ TEST BORING REPORT BORING NO. B-204
CR881RRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN Bll)WS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE
FOOT 6 INCHES

-
134

(See previous page)
149

77 48

54 Rust-brown, moist, medium to fine sandy, coarse to
fine GRAVEL, trace coarse sand, with traces of clay. (GP) to

50 43 (GP-GC)

53 51
Rust-brown, damp to moist, coarse to fine GRAVEL. little

67 cobbles and coarse to fine sand, with traces of clay. (GW) to
(GW-GC)

72 53

110

55 104. Brown and gray, damp to moist. coarse to fine gravelly.
COBBLES. little coarse to fine sand, with traces of clay. (GP) to

135 (GP-GC)

90

102 58
-----.

51
Rust-brawn. damp to moist, medium to fine sandy. coarse to

I- 60 58 fine GRAVEL. little to trace (small) cobbles. with strong
traces of cl ay. (GP) to

53 (GP-GC)
NOTE: Returns are barely moldable.

44

62.5
41i BlacK, moist, cobbly. coarse to fi ne GRAVEL, trace clay,

with traces of coarse to fine sand. (GP-GC)
14 64

65 llli

71i Rust-brown, moist, coarse to fine gravelly. COBBLES,
trace coarse to fine sand, with traces of clay • (GP) to

1;1 (GP-GC)

7;;

NOTE: Occasional balls of clayey sand in returns.
0"

~~

70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHilE ORILLING
5-10 lOOSE 3·4 SOFT T -- TUSE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. B-20451. VERY DENSE 16-30 VERY STIFF X -- OTHER :2 3it
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~ TEST BORING REPORT BORING NO. R-?04< .•

CR8SIRRINE PAGE 4 OF 4, -OEPTH CASING ISAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT 6 INCHES NUMBER

98
(See previous page)

115

97 73

60 Rust-brown, moist, coarse sandy, fine GRAVEL, little
coarse gravel, trace medium to fine sand and clay. (GP-GC)

75 52

47
76.5

60
Rust-brown, moist, coarse to medi~m sandy, coarse to fi ne

74 GRAVEL, little (small) cobbles, trace fine sand, with traces
of clay. (G,;/) to

62 (GW-GC)

80 63 80

106
Rust-brown to brown, moist, coarse to fine gravelly,

78 COBBLES, little coarse to fine sand, with traces of clay. (G\oI) to
(GW-GC)

75

80

85 123 85

76
Rust-brown, moist, coarse to fine GRAVEL, little (small)

~~ cobbles, little to trace coarse to fi ne sand, wi th traces
of clay. (GP) to

111; (GP-GC)

7Cl

90 Bottom of Exploration at 89.0 ft.

95

SL.OWS/FT. DENSITY BL.OWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON Wo- WHILE ORILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEOIUM OENSE s-s MEOIUM STIFF U -- UNOISTURBEO PISTON NR - NOT READ
31·50 OENSE g.lS STIFF G -- GRAB SAMPLE BORING NO.
51. VERY OENSE 16·30 VERY STIFF X -- OTHER

8-204 :2.3~
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~ TEST BORING REPORT BORING NO. B-205 /

CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw. Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co •• Inc. PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 146+70

GROUNDWATER DEPTH TO: CASING SAMPLER R~~=9t ELEVATION: 1186.3
DATE START: 3/2/87

HRSAFTER BOTTOM BOTTOM
DATE COMP WATER po: CASING OF "OLE TYPE dbl wall -- -- DATE FINISH: 3/2187

3/2187 WD 89' 90' 90' SIZE /0 4-1/4" -- -- ORILLER: Terry Leither

-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C. BUdinger

-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING r~MPLER SAMPLE

SAMPLE ,_
IN BLOWS BLOWS DEPTH FIELD CLASSIFICATION AND REMARKSFEET peR PER NUMBeR RANGE

FOOT ~ INCHES
,... 0

I
NOTE: Location: N 880.792.38, E 508,136.83

~, . NOTE: Dry, fine sandy SILT. trace clay. was observed at the very
beginning of the boring. Strong CaCD3 cementation was noted

';'1 almost immediately. (ML)
-CALICHE-

~ 5 36

C;R
. -

/;1\ 7 0
Tan to brown. dry, coarse gravelly, COBBLES. trace coarse

78 to fine sand. (GP)
-ALLUVIUM-

92

~ 10 43
10.5

41 Pinkish-tan, dry, coarse to fine SAND. little fine gravel. (S? l
-ALLUVIUM-

20
12.5

16 Tan to light gray. dry. coarse to fine gravelly, coarse to
fine SAND. (S'~ )

22 -ALLUVIUM-

~ 15 28

1R 16.0
Brown to tan, dry, coarse to fine GRAVEL. trace cobbles and

<;3 coarse to fine sand. (G?)

':ld -SGC-

/;1\

~ 20 1<1.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE ICENTIFICATION GROUNDWATER ABBAEVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE ORILLING
5-10 LOOSE 3·4 SOFT T - TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT RE~D

31-50 DENSE 9·15 STIFF C -- GRAB SAMPLE
51. VERY OENSE 18-30 VERY STIFF X -- OTHER BORINe NO. :z !J.16 l)-LU:J

'~
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\I)
co
I
\I)..
/



(GW)

4

(SP)

PAGE , OF

BORING NO.

GROUNDWATER ABBREVIATIONSSAMPLE IDENTIFICATION

S -- SPLIT SPOON WD- WHILE DRILLING

T -- TUBE NE - NOT ENCOUNTERED
U -- UNDISTURBED PISTON I-N:;R~-.:;:N:,:;:O~T...:R;;.:Eo:::A:,:;:D ~

G -_ GilAB SAMPl.E
X _ OTHER BORING NO. 2.$~ B-205

See previous page

FIELD CLASSIFICATION AND REMARKS

Tan to gray, dry, cobb1y, coarse to fine GRAVEL, trace
medium to fine sand. (Difficult to tell if coboly G~AVEL,

or gravelly COBBLES). (GP)

NOTE: Abundant rode fragments and rode "flour" in ruturns. Drill
bit breaking cobbles into gravel sized pieces. Sand returns are
sporadic.

Tan to gray, damp, medium to fine SAND, little
fine gravel

Tan to brown, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay.

NOTE: Black clay as coatings on gravel.

NOTE: Occasional SAND "nodules· - sand is well compacted,
no visible clay binding grains (damp, no CaC03).

NOTE: Driller stopped drilling at 44+ ft and pulled casing back.
Hose plugged at hammer.

CONSISTENCY

VERY SOFT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF

25.0

36.5

. 32.0

0-2
3·4
5-S
9·,5

115·;0

!

I

1SLOWS/FT•

TEST BORING REPORT

DENSITY

VERY LOOSE
LOOSE

1AECIUM DENS"
DENSE

44

42

44

43

25 49

77

81

I
111

150

30 104

ht
I L

31

I 36 I

35 27

35

82 I

I I I
58 ! I

!

I
I II

40-1 :: i I
6Q H

I
1H: I

I

f-U? I j

I r-~
45 /.j I

DEPTH CASING SAMPLER SAMPLE
IN BLOWS B~~;;'S SAMPLE DEPTH

FEET :J~T 6 INCHES NUMBER RANGE

SLOWS/FT.

~~-----------------,:----------,
~~
~

CRSSIRRINE

0-4
5-'0

". 30
31.50

l..-_-.:5:..;,1.. .:..'/E:..;,R_Y J~j~$2

I
1I.
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie

ltl
<Xl
I

I: ~
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::E

"a

I
u.
<I)
<I)
Q.
U

.e
I



I

I
I

I
I

1

I

I
I

1
I

el

_I
I

.
I

~ TEST BORING REPORT BORING NO. B-205

CRSSIRRINe PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSF~R PER RANGEFEET FOOT 6 INCHES NUMBER

45.5
54

38
Rust-brown to brown, mist. coarse to fine GRAVEL, little

40 coarse to fine sand, trace clay (clay appears in nodules of
fine sand and clay and as coatings on gr ave1), wi tho frequen t

62 black (Mn02) staining on gravel. (GW-GC)
NOTE: Very "sticky· clay.

50 45 50.0- Tan to 1i gh t rus t-brown, damp, coarse to fine sandy.
48 COBBLES, little coarse to fine gravel. (No black gravels

or clay nodules). (GW)
62

66

88
54.5

49 --Brown. mist. coarse to fine GRAVEL, little coarse to fine55
sand, trace clay (clay as nodules mixed with sand and as

77 thick coatings on gravel). (G?-GC)

75 NOTE: Mas tly coarse gravel.

67

89 59.0

I60 108 Rust-brown, moist, coarse to fine sandy, coarse to fine
GRAVEL. trace clay. (GW-GC )

72

58

50
NOTE: Clay is very moist and sticky and occurs as coatings

55 on gravel and sand.

65 69

56 66.0
Rus t-brown, mist. coarse to fine SAND, trace coarse to fine

37 gravel. (SW)

39

25

70 25

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNOWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING

5-10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"'30 MEDIUM OENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE g.1S STIFF G -- GRAB SAMPLE BORING NO. :;;8'1 B-20551. VERY DENSE le·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. . B-20 5

CR881RRINE PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPLE
IN SLOWS 8~~S SAMPLE r.cP'TM

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 6 INCHES NUMBER

32
71 .5

76 Darle brown, mist, coarse GRAVEL,little medium to fine sand,
trace cl ay, with occasional black (MnOZ) staining. (GP-GC)

63

-70

75.075 64 .
Darle brown, mist, coarse to fine gravelly. COBBLES,

164 trace coarse to fine sand and clay, with frequent bl ad
(MnOZ) staining on gravel and cobbles. (GW-GC )

90

88

83

80 108 NOTE: Thts sequence of SGe has ~ogressively fewer cobbles
in returns down to approximately 84.0 ft where a definite

134 change to gravel occurs (although roost of it was coarse gravel).

154

143

119 84.0
Darle brown, mist, coarse to fine GRAVEL, little medium to fine

~ 85 85 sand, trace clay. (GP-GC)
NOTE: Some gravels may be cobble-sized (broken during drilling).

100 86.0

72

50 Dark brown to rust-brown, mist, coarse to fine sandy, coarse
GRAVEL, trace clay, with occasional black (Mn02) staining. (GP-GC)

54 -

- 90 68
Bottom of Exploration at 90.0 ft_

NOTE: Water was encountered at approximately 89 ft. No
indication of groundwater was determined from cuttings
during drill ing.

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO-WHILE ORILLING
5.10 LOOSE 3·4 SOFT T -- TUSE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPlE BORING NO• .2 $~ B-20551. V~y DENSE 16-30 VERY STIFF . X -- OTHER
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~ TEST BORING REPORT BORING NO. B-206 J

CR88lRRINE

PROJECT: Price Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106,00

CONTRACTOR: Layne Western Co" Inc, PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation HalT1l1er Drill Rig LOCATION: Sta. 143+00

GROUNDWATER DEPTH TO: CASING SAMPLER ..~g~~l ELEVATION: 1187 3

HRSAFTER BOTTOU BOTTOM DATE START: 3'2187

DATE COMP WATER pe CASING OF HOLE: TYPE cbl wal -- -- DATE FINISH: 312187

3/2/87 WD NE 90' 90' SIZE ID 4-1/4" -- -- DRILLER: Terry I either
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C, Budinger
-- -- -- -- -- HAMMER FAll -- -- --

DE-PTH CASING ~MPlER
SAMPLE 1i"fp~REIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

Ie I~~ES
NUMBER RANGE

FOOT
I- 0 -

-- NOTES: 1. Driller pushed casing into soil to 2 ft before
halllller started,

-- 2. Location =N 880.424.92. E 508,137.68,

8 Tan to brown, dry to damp. medium to fine sandy, SILT,
trace clay (ML)

13 -ALLUVIUH-

~ 5 15

16 -~
\

??

?s:l RO

<1? NOTE: Same as above, but strongly developed, laminar, white
CaC03 cementati on. (ML)

I- 10 "'1 -CALICHE-

'1A.

?t1

'0

e?? 14 a
Tan to rust-brown~ dry to damp, medium to fine

I- 15 32 SAND, 1i ttl e coarse to fine gravel (SP)
-ALLUVIUM-

I 33 16.0
Light tan to gray, dry to damp, coarse to fine gravelly,

92 COBBLES, 1ittle coarse to fine sand (GP)
-SGC-

128

41

. -.
- 20 6A

BLOWS/FT. CENSITY BlOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABSAEVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED
"-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURSED PiSTON NR - NOT READ
3'-50 DENSE 9-'5 STIFF C -- GRAB SAMPLE
51. VERY DENSE '8-30 VERY STIFF X -- OTHER BORINO NO. :4 39 8-206

~

:I
a:
~
enen
a:
u

1/1
CI)
I

1/1......
..
o...



II)=I
II)..
I....
~
~
::I
a:ou.
III
III
~
U

I

••I .

I
I
Ie
I
I
I
I.
I
I
I

I
I
I

••
I

~ TEST BORtNG REPORT BORING NO. B-206

CRS8lRRlNE PAGE 2 OF 4

DEPTH CASING SAMPLER SAMP\.E
IN BLOWS B~~;rS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER AAHGE
FEET FOOT e INCHES NUMBER

53

(see prevoius page)70

78

24.085

Gray to light tan, dry to damp, coarse to fine sandy,25 48

- coarse to fine GRAVEL.

44 NOTE: /ot)stly coarse gravel fraction. (GPI

36 2i .0

to fine gravelly96 Gray to 11 ght tan, dry to damp, coarse

COBBLES, little coarse to fine sand. (GW)

66

30 145
NOTE: Occasional hard clay coatings on cobbles and gravel.

138

206

131

81

f-35 88 NOTE: Orilli ng was stopped at 34.5 ft to unclog hose at

at sample discharge funn,el •

89

87

108

71

40 122
40.5

91 NOTE: Frequent clay coatings on gravel and cobbles below 40.5 ft.

70

80

53 ~ust-brown to tan, damp, coarse to fine gravelly, COBBLES,
some coarse to fine sand, with traces of bl ac" clay. (GW)

45 1?1

.
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IOENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·. SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEOIUM DENSE 5-S MEDIUM STIF F U -- UNOISTURBED PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. 2¥~ B-206
51.. VERY DEliSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-206

CRSSIRRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DePTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

NOTE: Bl ad' clay in small pockets and on cobbles as coatings.
61

46.5
48

Rust-brown, damp, medium to fine SAND, little coarse
24 to fi ne grave1• (SP)

25 49.0
Rust-brown to gray, damp to mist, coarse to fine sandy,

50 63 coarse to fine GRAVEL, trace clay. (GW-GCl

68
51.5

79 Rust- brown to tan, mist, coarse to fine gravelly, COBBLES,
1ittle coarse to fine sand, trace cl ay (coarse sand

88 appeared intennittently 'in returns). . (GP-GCl

92
NOTE: 1. LillIlnite staining on some gravel

55 71 2. Driller stopped to repair hose at 55.5 ft.

153

66 NOTE: Moist, bl ack clay at 57 ft.

84 NOTE: Observed frequent cl ayey nodules brought up
with cuttings. They were rus t-brown, medi um to fi ne

122 SAND, little clay.

I- 50 156

186

103
HaTE: Boulders at 60.5 ft and 63 ft.

118

80

~ 65 93
NOTE: Boul der at 67.0 ft.

150 NOTE: Driller pulled back casing at 67.0 ft.
Re-drilled to 67.0 ft with few returns •

344

109 68.0
Tan to light rust-brown, mist, coarse to fine sandy,

I'iO coarse to fine GRAVEL, 1ittle cobbl es, trace brown cl ay,
with frequent coatings of white clay found with brown

I- 70 D'" clay on cobbles and gravel. (GW-GC)

BLOWS/FT. OENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5·10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEOIUM DENSE 5-B MEDIUM STIFF U -- UNOISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 2,411 6-206
51. VERY DENSE 16-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R-20 6

CR88lRRlNE PAGE .i OF
"

DEPTH CASING ISAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFeET FOOT 6 INCHes NUMBeR

-96
70.5

136 Brown to rus t-brown, mist. COBBLES, little coarse to fine
gravel, trace coarse to fine sand and clay. (GP-GC)

149

71

75 98 75.0
Rus t-brown, m 1st. IOOdlUln to fine SAND. little coarse to

70 fine gravel. (SP)

76.5
136

rust-brown'. mist. COBBLES, little coarse to fine? Tan to
gravel and coarse to fine sand. trace clay (NOTE: Clay

87 fraction approaching high end of "trace" - 1arge and
nulOOrous nodules of clay in returns.) (GW-GC)

80 126 80.0

80

74

104 Tan to rust-brown, lliJist. coarse to fine gravelly.
COBBLES. trace coarse to fi ne sand and c1 ay. (SP-GCl

82

85 121

197 NOTE: Boulders at approximately 85 ft and 86 ft
(with b1 ack clay traces in returns).

274

166

333

,..90 45

Bottom of Exploration at 90.0 ft.

NOTE: Waited 5-10 minutes to check for possible groundwater
flow into bottom of borehole - groundwater not encountered.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 veRY LOOSE 0-2 VeRY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5·10 Loose 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DeNSE 5·S MEDIUM STIFF U-- UNDISTURBED .PISTOH NR - NOT ReAD
31.50 \ DENse 9.15 STIFF G-- GRAB SAMPLe BORING NO• .2".4 8-20651. VERY DeNse 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-207
CR881RRINe

PROJECT:
rrlce Koaa uraln lunnel

CLIENT: DeLeuw, Cather &Company
JOB NO. 11106.00

«

CONTRACTOR: Layne Western Co., Inc.
PAGE NO. 1 of 4

EaUIPMENT USEO: Reverse Circulatl0n Rammer Drill Rig
LOCATION: Sta. 138+72

CASING SAMPLER R~~~~l ELEVATION: 1186.J
GROUNDWATER DEPTH TO:

DATE START: 2/24/87
HRSAFTER oc

60TTOM BOTTOM cbl wall 2/24/87DATE COMP WATER CASING OF HOLE TYPE -- -- DATE FINISH:
2/24/87 i/O Nt. 9U 90 SIZE 10 4-1/4" -- -- DRILLER: Terry Lei ther
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C. BUdinger
-- -- -- -- -- HAMMER FAll -- -- --
DEPTH CASING ~MPLER -

1i'~~~E eIN BLOWS BLOWS SAMPLE FIELD CLASSIFICATION AND REMARKSFEET PER
Js I~ES

NUMBER RANGE
FOOT

I- 0

0* NOTE: * Indicates weak blow counts - low hlllmler energy.

0* Brown to tan, dry, SILT, little clay, trace fine sand,
moderately well cemented with CaC03 (frequent nodules. 5* of CaCOJ). (ML)

-ALLUVIUM-
10*

~ 5 12*
NOTES: 1. Location ~ N880,000.32, E 508,068.85

16* 2. B-207 is approximately 25 ft southwest
of LOB-OS.

18*
.

22

22

I- 10 41 NOTE: Small lens of coarser material at 10.S ft:
coarse to fine sandy, fine GRAVEL.

49

45 NOTE: strong cementation on gravels.

35
13.5

92

I- 15 134

I 90 Tan to rust-brown, coarse to fine sandy, fine GRAVEL,
with pockets of tan, dry, clean, medium to fine sand. (GP)

4J -ALLUVIUM-

127 18.0
NOTE: Cobbles encountered at approximately 18.0 ft.

40

~ 20 34 (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IOENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUllE NE - Nor ENCOUNTEREO

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF C -- CRAB SAMPLE

B-20751. VERY OENSE 1l1-30 VERY STIFF X -- OTHER BORINe NO. 7. 4' 3

........

-o....



I
~ TEST BORING REPORT BORING NO. B-207

CA88lAA1NE PAGE " OF "-

DEPTH CASING SAMPl~R SAMPLE
IN BLOWS BLOW SAMPLE DEPTH FIELD CLASSIFICATION AND REMARKSPER PER RANGE

FEET FOOT 8 INCHES NUMBER

-

128 Tan tD gray, dry, clean, coarse tD fi ne gravelly, COBBLES,
1i ttle coarse to fine sand (GP)

227 -SGC-

110

213

I- 25 264

150+ NOTE: Slight clay coatings on gravel s at approximately 26 ft.

3(11
-

134 28.0 -
Tan to rust-brown, damp, cobbly, coarse to ffne GRAVEL,

78 some coarse to fine sand, wHh frequent clay coatings on
gravel and CObbles. (GW)

30 121

108

62

48 NOTE: Same as above", but with traces of clay
(bl ack clay on all gravel s).

107

I
35 210

96

152

205 38.0

81
I

40 85 Brown, damp, coarse tD fine sandy, coarse to fine GRAVEL,
little cobbles, with traces of clay and frequent black (M102)

45 staining on gravel and cobbles. (GW)

I 232 NOTE: Encountered boul der at 41 ft.

311 43.0
Rust-brown, coarse to fine sandy, coarse to fine GRAVEL,

11' 1fttle cobbles, with traces of clay. (GW) tD
(GW-GC )

45
07

I
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPlIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 :'oCEOIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE g.15 STIFF G __ GRAB SAMPLE

BORING NO. ~207 :2 4/0/51. VERY DENSE Ill· 30 VERY STIFF X -- OTHER

In
CI)
I

In...
I......

N
o
1
11:
::.!
a:o
~

ell
ell
a.
u

I

I
I
.e

I

I
I

Ie
I

I
I
I
Ie
I
I

·e
I



I

I
I

I
I
I

I
I

I
I

I

el

.1
I

.1
I

I

-I

.~ TEST BORING REPO~T
BORING NO. 8-207

CRSSIRRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BL0WS B~~~S SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 6 INCHES NUMBER

"'.;)
76 Rust-brown, damp to moist, medium to fine SAND, trace

46.2 coarse sand and clay. ISP-SC 1
48 NOTE: Sand is moldable due to clay content.

Rust-brown, damp, cObbly, coarse to fine GRAVEL, little
103 medium to fine sand, with traces of clay and frequent

black (MnOZ) staining. (GP) to
113 (GP-GC)

49.5
89 Rust-brown, moist, coarse to fine sandy, coarse to fine ---50

GRAVEL, little cobbles, trace clay. (GW-GC)
131

86

80

71

9155
55.5

65 Rust-brown, moist, med1um to fine SAND,little coarse to f1 ne
56.5 gravel, with traces of clay. (SP)

149 Tan to rust-brown, moist, coarse to fine sandy, coarse to fine
GRAVEL, little cobbles, trace clay (GW-GC)

122

78

60 111
~ 60.5

58 -
Light tan to gray, damp, coarse to fine sandy, coarse to fine

50 GRAVEL, trace clay. (GP-GC)

68 NOTE: Balls of clay appearing in cuttings muck pile, clay
coatings around gravels and some gravels have black (Mn02)

57 staining.

65 72
65.5 -

100 Tan to light brown, damp, coarse to fine gravelly, COBBLES,
some coarse to fine sand, with traces of clay. (GW)

76

127

77
69.5

70
t;? Rust-brown, moist, ~~dium to fine SAND, 1i ttl e coarse to fi ne

qravel with traces of cl ay. (SP)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30, MEDIUM DENSE 5-l! MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50; DENSE 9-1S STIFF G -- GRAB SAMPLE BORING NO. C-<:Uf

2J·/·'~51. VERY DENSE 111-30 • VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-207

CA881AAINE PAGE <1 OF <1.
DEPTH CASING S~MPLER SAMPLE

IN BLOWS BLOWS SAMPLE OEPTH
FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

70.5
79 Light tan to rust-brown, rroist, coarse to fine sandy,

coarse to fine GRAVEL, with traces of clay (clay as
85 coatings and mixed in sand). (GP)

12.5 -98 Light tan to brown, rroist, cobbly, coarse to fine GRAVEL,
some coarse to fine sand, with traces of cl ay. (GP)

141
-

75 176
NOTE: Boulder at 75.5 ft.

239 -
76.5 -115 - Tan to 1i ght rus t-brown, rro is t, coarse to fine sandy, coarse

to fine GRAVEL, with traces of cl ay. (GP)

62

92
flaTE: Clay occurs as coatings on gravel. Some clay is

80 104 creamy-white, other is rust-brown in color.

99
81.5

153 Tan to brown, mist, coarse to fine gravelly, COBBLES, little
coarse to fi ne sand, wi th traces of cl ay on gravel. (GP)

139 83.0
Tan to rust-brown, mist, medium to fine SAND, little coarse

44 84.0 to fine gravel. (SP)

65 82

133
Li ght brown to rus t-brown, llXl i s t, coarse to fine sandy, coarse to

78 fine GRAVEL, with traces of clay. (GP)

113
NOTE: Frequent bl ad: (MnOZ) staining on gravel s.

97

f- 90 79

Bottom of Exploration at 90.0 ft.

f- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICAT.'ON GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPI.IT SPOON we - WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5'8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.15 STIFF G -- GRAS SAMPl..E BORING NO. B-2Q7 2. 1/651. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-209
CR88lRRlNE )

PROJECT: i"rlce Road Oraln Tunnel

CLIENT: OeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 129+95

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~~L ELEVATION: approx. 1188.4
DATE START: 3/2187

HRSAFTER BOTTOM BOTTOM
DATE COMP WATER Ql: CASING OF riOU: TYPE dbl wall -- -- \ DATE FINISH: 3/3/87
3/3/87 WD NE 90' 90' SIZE 10 4-1/4" -- -- DRILLER: Terry Leither
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C. Budinger
-- -- -- -- -- HAMMER FALL -- -- --,
DEPTH CASING ~MPLER

SAMPLE 1l)M PlE -IN BLOWS BLOWS EPTH FIELD CLASSIFICATION AND REMARKSFEET PER
6 I~~ES

NUMBER RANGE
FOOT

- 0 NOTE: Location and elevation are approximate. Borehole" wa s
obscured by construction activities prior to survey.
Approximate location = N 879,117, E 508,046

30
Tan to brown, dry, s11 ty, fine SAND, little fi ne gravel,
trace clay. (SM)

-ALLUVIUM-
34

NOTE: Weakly developed CaC03 cementation in silty material.
_ 5 21 Occasional CaC03 coatings on gravel down to depth of approximately

8.0 ft.
38

6.5 \

45 Tan to· gray, dry, fi ne GRAVEL, little medium to fine sand,
trace silt. (GP-G1~I

"52 8.0 -ALLUVIUM-

58

:.. 10 43 Rust-brown to tan, damp, coarse to fine sandy,
coarse to fine GRAVEL. (GW)

-ALLUVIUM-

T
!'in

e1;4 14 0
Tan to light brown; damp, coarse to fine gravelly, COBBLES,

... 15 RI; 1i ttl e coarse to fine sand. (GP)
-SGC-

I;R

NOTE: Sand has more of coarse fraction.
Rn

lln

7;; ~.O
Reddish-brown, damp, coarse to fi ne sandy, coarse to fine

,. 20 58 GRAVEL. (GW)

BLOWS/FT. DENSITY BlOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0"'4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -TUIll: NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF C -- GRAB SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. 2t1.17 6-209

",
co
I
",....
I........
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~ TEST BORING REPORT BORING NO. B-209
CR8SIRRINE PAGE ? OF 4

DEPTH CASING ISAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

56

21.5
117

Tan to gray, dry to damp, coarse to fine gravelly, COBBLES,
178 trace coarse to fi ne sand. (GWl

90

110 NOTE: Occasional clay coatings on gravel.25

76

57 I 27.0

15 I I Tan to rust-brown, dry tI7 damp, coarse to fine gravelly,·

I 1-1 I medium to fine SAND. (SP l

.1

32

I
29.0

30 155 t-i
l-

I

I92 Gray to tan, dry to damp, COBBLES, little coarse to fine
gravel, trace coarse to fine sand, with traces of clay. (GW)

83 NOTE: Cl ay coatings on llDSt gravel s.

96

I I50 I IIOTE: Same as above, but little coarse to fine sand.: i

I I i I

~
I

35

NOTE: Occasional black (/>tI12) staining and back to
trace sand.

i 97 i I I 37.0

I Brown to reddish-tan, damp, coarse sandy, COBBLES, li ttle
64 1 coarse to fine gravel, trace medium to fine sand (GP)

59 ! 39.0

H NOTE: Frequent black (Ho02l staining and black clay as
_ 40 734 coatings on gravel at approximately 39.0 ft.

I
503 NOTE: Driller pulled back casing and"blew cuttings out

of hole at 41 ft.
182

I 150

165 H Tan to light gray, damp to moist, coarse to fine gravelly,
I COBBLES, trace coarse to fine sand, with traces 0 f cl ay as

162
,

frequent coatings on gravel s. (GP)45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTl:NCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0·4 VERY lOOSE 0-2 VERY SOFT S-- SP\.IT SPOON wo- WHILE ORILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NI! - NOT ENCOUNTERED"-30 MEDIUM OENSf 5-6 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ

31.50 DENSE 9.15 STIFF G-- GRAB SAMPlf BORING NO. 8-209 2 ~.~I 51.. VERY OEtlSE 18·10 VeRY STIFF x -- OTHER
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~ TEST BORING REPORT BORING NO. f\-;>()Q

CRSSIRRINE PAGE 3 OF 4-
DEPTH CASING ISAMPLER SAMPLE

IN BlOWS BLOWS SAMPLE DEPTH
FIELD C~ASSIFICATION AND REMARKSPt:R PER RANGE

FEET FOOT 8 INCHES NUMBER

100 NOTE: Clay occurs in spots on gravel, not coating
enti re gravel grains.

94
Tan to light gray, damp to rroist, coarse to fine gravelly,

128 COBBLES, trace coarse to fine sand, with traces of cl ay
as frequent coatings on gravels. (GP)

126
49.5

50 88 -
Brawn, lTDist, coarse to fine gravelly, COBBLES, little

123 coarse to fi ne sand, trace cl ay. (GP) to
(GP-GC )

138 NOTE: Clay coating entire gravel gra ins; frequent
bl aCK 0-\102) staining on gravel; and clay/sand

130 nadul es in returns.

147

_ 55 165

208
56.5

159 Tan to brown, damp to rro is t, cobb1y, coa rse to fine -
GRAVEL, trace coarse to fi ne sand, wi th traces of clay (GP)

107

112

,..60 116 NOTE: Cl ay not completely coating gravel, occasional
bl aCK (M102) staining.

201

136
NOTE: Driller hammered casing up and down in hole.

? Clog in cuttings return pipe, so 63 ft and 64 ft blow counts
were incomplete.

?

f- 65 149

104

143 67.0
Tan to brown, damp to lTD is t, coarse to fine gravelly, COBBLES,

165 trace coarse to fine sand, with traces of clay. (Gil)

98
NOTE: Gradational change at approximately 67 ft. Some pockets

70 206 of coarse to fine gravel, thickly coated with clay, noted
from 68 -69 ft.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

a·. VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILUNG

5·10 i LOOSE 3·.' SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE S-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9.1.5 STIFF G -- GRAB SAMPLE BORING NO. 8-209 .') 41 .-
51. VERY DENSE 16·30 VERY STIFF X -- OTHER -'- , :"
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~ TEST BORING REPORT BORING NO. R..20Q

CA881AAINE PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPlE
IN BLOWS BLOWS SAMPLE DEPTH

FJELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

NOTE: Dri ller stopped aga in, returns hose clogged.
184 71.0

151
Dark brown, rmist, coarse to fine GRAVEL, trace coarse to

88 fine sand and clay. (GW-GC)

? NOTE: Frequent small clay/sand nodules; thick dark coatings
and abundant black (MnOZ) staining on gravel.

1- 75 1'\0

117

108

109

84
79.5

80 177
Tan to 1i ght gray, lIDfst to damp, coarse to fi ne grvell y,

lZl COBBLES, little coarse to fine sand, with traces of clay (GW) to
(GW-GC)

200

103
NOTE: C1 ay on rmst gravel s, some on cobbles. Sporadic

119 b1 ack (MnOZ) stain ing.

I- as 180

100

101

137

Z89
89.5

90 Z67 Dark brown, rmht, coarse to fine GRAVEL, trace medium
to fine sand and clay. (GP-GC )
NOTE: Clay co~letely coating gravel; 31 ack (MnOZ)
staining on almost all gravel •

Bottom of Exploration at 90 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WD- WHILE ORILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5'8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-209 .2.~{;'}51. VERY DENSE 1e·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-210
CRSSIRAINE

PROJECT: Price Road Drain Tunnel
CLIENT: Oeleuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co" Inc, PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta I 125+95

GROUNDWATER DEPTH TO: CASING SAMPLER R~g:~, ELEVATION: Approx lJQQ

DATE START: 3/4/87
HAS AFTER BOTTuM BOTTOM ,

DATE COMP WATER OC CASING OF HOLE TYPE rihl ",,"11 c: DATE FINISH: 3/4/87- .
3/4/87 WO NE 90' 90' SIZE 10 4_1/4· 1-3/8" -- DRILLER: Terry 1either

-- -- -- -- -- HAMMER WT -- 1401 -- PREPARED BY: C. Budi nger
-- -- -- -- -- HAMMER F4LL -- 30· --
DEPTH CASING ~MPlER SAMPLE

SAMPlE
IN BLOWS BLOWS OEPTH FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE

FOOT '6 INCHES I
- 0 -

I
Tan to brown, silty, fine SAND, trace coarse to fine gravel

?&:: and clay. (5101)

-ALLUVIUM-
3 n

" NOTE: Weakly developed CaC03 cementation from 3 to 6 ft
,.. 5 ,~ then very strongly developed (laminar) from 6 to 7 ft.

-CALICHE-
27

49 7.0

31 -ALLUVIUM- (SM)

?S 9.0
Gray, dry, coarse to fine GRAVEL, trace coarse to fine sand,

f- 10 44 with traces of silt. (GW)
-ALLUVIUM-

S? NOTE: Blotchy CaC03 coatings.

I:;/; TO
Tan, dry, coarse to fine sandy, coarse to fine GRAVEL. (GW)

~o -ALLUVIUM-
NOTE: Drill ed through intermittent (6") pockets of SAND.

33

I f- 15 '"
I de:

~" NOTES: 1. Location and elevation are approximate.
8orehole was obscured by construction activities

~n pri or to survey. Approximate location = N 878,717,
E 508,130

.... 2. 80ring 8-210 is approximately 25 ft north of LOB-06.

f- 20
~,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

Q-sI VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE DRilliNG
5-10 LOOSE J-4 SOFT T -- TUS£ NE - Nor ENCOUNTERED

11-JO MEDIUM DENSE 5-El MEDIUM STIFF U -- UNDISTURBEO PISTON NR - NOT READ
Jl-50 OENSE 9-15 STIFF G -- GRAB SAMPLE
SIp VERY DENSE Hl-JO VERY STIFF X -- OTHER SORINe NO. ~:5""1 8-210

......

ll'l
CI)

ll'l...

...
o...
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~ TEST BORING REPORT BORING NO. lL?1"

CR88lRRlNE PAGE ? OF <1

-OEPTH CASING SAMPLER SAMPlE
IN BLOWS B~~~S SAMPLE OEPTH

FIELO CLASSIFICATION AND REMARKSPER RANGEFEET FOOT e INCHES NUMBER

.
50 .- .

(see previous page)
41

._,'-- .

22.5
86 Tan to gray. dry to damp, cobbly, coarse to fine GRAVEL.

1i ttle to trace coarse to fine sand, with CaC03 cementation
81 in spots on gravel. (GW)

-SGC-
25 46

NOTE: Most cobbles at or near coarse gravel size. Aroun t of
71 rock chips in returns indicates cobbles, but not eoough to give

description a CaSalE designation.
97

75
50/2M 1\ 28

97 28.2 NOTE: No Recovery - Drove SPT 50 blows for 2" on cobble or gravel.

30 76

53

85

101

59

~ 35 80 NOTE: Continued intennittent pockets of SAND.

90

Qn

74

QA

.. 40 A4

7')

7Q 47 a - -- -Dark brown, damp to moist. coarse to fine GRAVEL. little medium
5; to fine sand. with traces of clay and occasional cobbles. (G?)

l;ll

I
45 ".., I

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM CENSE 5-B MEDIUM STIF F U -- UNOISTURBEe PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPlE

BORING NO. 6-210 2S'.z..51. VERY DENSE 16·30 VErlY STIFF X -- OTHER

In
CIl
I

In..
I
::

~
'l*:
::I
cr::
o
u.
en
en
Q.
(J

I
.e
I

I

I
I

I
I

Ie
I

I
I

I-e-
I

I

I I



I

I

.'--'I3-210

4OFPAGE 3

BORING NO.

FIELD CLASSIFICATION AND REMARKS

TEST BORING REPORT

101

OEPTH CASI~iG SAMPLERI ISAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FEET :J~T 6 I~~ES NUMBER RANGE

~
.. -""",¢---------------------.--------~
~
CR8SIRRINE

68

57

56

50 47

46

123

62

49

55 41

192
I
I

1122

104

I 171

~ 60 I 96

64 I

I
67 I

3?

60/4" Sl 50.5
J:;n A

NOTE: Clay occurs as coatings on gravel, and black (Mn02)
staining occurs on most gravel.

50.0

Very dense, tan to rust-brown, damp to llX)ist, medium to fine
51.0 SAND, 1ittle coarse to fine gravel, trace coarse sand (S?)

DarK brown, lllJist, coarse t::l fine GRAVEL, little coarse
to fine sand, trace clay.

NOTE: Occasional cobbles caused increased blow counts.

NOTE: BhcK (MnOZ) 's tai ni ng on all gravel s.

Light brown, mist, coarse t::l fine SAND, little fine
gravel, silt and clay.

~3.5 NOTE: Large round clayey sand ball s came out of sample
I ~ischarge cyclone. .

(G?-GC)

(SC)

I
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I
I
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~ TEST BORING REPORT BORING NO. R..?ln

CR881RRINE PAGE A OF A

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 81HCHES NUMBER

69
71.5

47 Br'lwn to dark brt)wn. mist. medium to fine san dy.

72.5 coarse to fine GRAVEL, with traces of cl ay ~nd

71 f\ black (,"",02) staining. (GP) to
NOTE: Plastic but less than 51. clay (GP-GC)

76

f- 75 116 Tan to brown, mist, coarse to fine gravelly. COBBLES,
trace coarse to fi ne sand, with traces ()f clay.

89 (GW) to
NOTE: Frequent black staining. (GW-GC)

162

103 ~
Tan to gray, l1amp to nni st. medium to fine sandy.

61 coarse to fine GRAVEL, with traces of clay. (GP) to
(GP-GC)

80 48 80.0

106

NOTE: Occasional cobbles.
51

Dark brown, moist, coarse to fine GRAVEL, little coarse
123 to fine sand, with traces of clay. (GP) to

(GP-GC)
711

NOTE: Frequent bl ack staining on gravel s.

I- 85
r:;1';

I';n

/:Q

HQ

NOTE: Clay coatings less frequent near bottom of hole.
/:7

f- 90 77

Bottom of Exploration at 90.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHilE DRilLING
5·10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNOISTURBEO PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAS SAMPLE BORING NO. &-21051. VERY DENSE 18·30 VERY STIFF X -- OTHER ~..::..!.tI'
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~j¢~ TEST BORING REPORT BORING NO. B-211
CR881RRINE

I

PROJECT: rflce Road Uraln unne

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 120+98

SAMPLER R~~~~I ELEVATION: 1190,7 -GROUNDWATER DEPTH TO: CASING
DATE START: 3/3/87

HRSAFTER klcBO~Is':::a
BOTTOM

db1 wall FINISH: 3/4/87CATE COMP WATER OF'iOLE TYPE -- -- DATE
13/4/87 liD NE 90 90' SIZE 10 -1/4" -- -- DRILLER: ,Terry Lejtbpr
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BV:C, BUdinger-- -- -- -- -- HAMMER FALL -- -- --
CEPTH CASING ~MPLER SAMPLE 1i'fp~~E

_
IN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE

FOOT :s INCHES
I- 0

NOTE: Location = N 878,218.59, E 508,143.26

Tan to rus t-brown, damp, sil ty, fine SAND, trace clay. (SM)
10 -ALLUVIUM-

NOTE: Weakly developed CaC03 cementation - forms small nodules.

... 5

12

8

10

~ -- - ---
13 NOTE: Strongly developed CALICHE layer (CaC03) at 8,5 ft.

l- 10 20

35 11.0

Gray to brown, dry, cobbly, coarse to fine GRAVEL, 11 ttle
26 coarse to fi ne sand. (GW)

-SGC-
27

22

14.5

I .... 15 11 Brown, dry to damp, coarse to fine gravelly, medium to
fine sand. ( SP)

I 22

36

46 18.0

Gray to tan, dry, coa rse to fine gravelly, COBBLES, little
60 coarse to fine sand. (G")

",,20 38

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY L.ooSE 0'2 VERY SOFT S -- SPL.IT SPOON WO - WHILE CRIL.L.ING
5-10 L.OOSE ;'-4 SOFT T -- TUSE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTUR8ED PISTON NR - NOT READ
31-50 CENSE 9-15 STIFF Cl -- GRAB SAMPLE
51 .. VERY DENSE 18-30 VERY STIFF X -- OTHER BOR/NO NO. .:.::;';-S~ 8-211

....
..
o..
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~ TEST BORING REPORT BORING NO. IL.",

CR881AAINE PAGE ? OF ~

DEPTH CASING SAMPL~R SAMPLE
IN BLOWS BLOW SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RAHGE
FEET FOOT e INCHES NUMBER

64
NOTE: Frequent small white clay/sand nodules (coarse sand

88 sized) in cuttings returns. Intermittently occurring with
rust clay/sand nodules. Occasional coatings occur on

90 cobbles. also.

114
NOTE: Upon re-examination. "white c1 ay" turned out to be

~ 25 120 damp CaC03 cementation (weak).

193

77

144
NOTE: COBBLES are small, many are at or close to coarse

195 gravel in size.

30 165

77

104

81

166
I IIOTE: Below 36 ft. occasional chunks of ·clayey sand" (medium

35 80 to fine SAND. trace cl ay) were observed.

129

107

153
NOTE: Returns indicate intermittent sandy GRAVEL layers

90 wi thin SGC.

r- 40 82 ~ --- -I
78 Dark brown. damp to moist. cobbly, coarse to fine GRAVEL,

trace coarse to fine sand. with traces of clay. (GW)
114

NOTE: Cl ay coatings on all gravels, black (HoOZ) staining
83 preva lent.

126 TO

45
,~ (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSE 0-2 VERY SOFT S -- SP1.IT SPOON we - WtllLE ORILLING
5·10 LOOSE 3·. SOFT T -- TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM OENSE 5-B MEOIUM STIFF • U -- UNDISTURBED PISTON NR - NOT READ
31.50 DEHSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. 8-211
51 • VERY DE!'lSE 16·30 '1E;;Y STIFF x -- OTHER 2. ,..;;:

..
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TEST BORING REPORT BORING NO. Il.,,,
CR881RRINE PAGE 1 OF A

DEPTH CASING ISAMPl.ER SAMPl.E
IN BLOWS Bl.OWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT 6 INCHES NUMBER

45
Tan to brown, damp, coarse to fine GRAVEL, little cobbles

69 and coarse to fine sand, with occasional clay coatings, clay
mixed with sand and black (Mn02) staining. (GW)

124

78

e50 66
50.5 -

52 Gray to tan, damp, cobbly, coarse to fine GRAVEL, little
coarse to fine sand, with frequent clay coatings and

113 black (Mn02) staining. (G? )

80

~85
i

55 92 Dark brown, damp to mist, coarse to fine GRAVEL, little
cobbles, trace coarse to fine sand, with traces of clay. (GW) to

162 (GW-GC)
/laTE: clay occurs as thick coatings on gravel; abundant -

79 bl ack (Mn02) staining.

134
58.5

92 Brown, mist, medium to fine sandy, coarse to fine GRAVEL,

I
wi th traces of cl ay (no black staining). (G?) to

1- 60 44 (GP-GC)

53
NOTE: Thin coatings of white (cream colored) c1 ay underneath

49 dar\{er clay and sand coatings.

77

105 e106 65.065
Tan to gray, moist, medium to fine sandy, coarse to fine GRAVEL,

61 with traces of clay. (G?) to
(GP-GC )

40

109

7R 69 0 -
70 ''17... (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IOENTIFICATION GROUNDWATER ABBREVIATIONS ./

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM OENSE s-a MEDIUM STIFF U -- UNOISTURBED PISTON NR - NOT READ
31-50 DENSE 9-1S STIFF G __ GRAB SAMPLE

BORING NO. 8-211 :Z~. 751. VERY DENSE 16-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R-?11

CAS SIRRINE PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

Tan to gray, damp to moist. COBBLES, little coarse to fi ne
88 gravel, trace coarse to fine sand, wi th occasional clay

coatings on gravel. (GW)
160

153

187

13475

115

131
-

87
78.5 -

93 Dan: brown, mist, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay. (GW) to

f-80
102 (GW-GC )

191

?

164

200

r- 85 203 NOTE: Hammer has been hitting weakly since 80 ft.
Blow counts are spuriously high.

344

237

137

104

90 147

Bottom of Exploration at 90.0 ft.

95

BLOWS/FT. , DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5'10 LOOSE 3'4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. B-211 ;;. !J-;51. VERY DENSE 1e·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT SORING NO. B-212
CR8S1AAINE .. ,

PROJECT: rrlce Koao Uraln lunne

CLIENT: Deleuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc.

PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 116+00

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~;I ELEVATION: 1192.9

BOTTOM BOTTOM
DATE START: 3/3/87

HRSAFTER
WATER db1 wall 3/3/87DATE ceMP 100: CASING OF HOLE TYPE -- .- .DATE FINISH:

3/3/87 WD NE 90 90' SIZE 10 4-1/4" -- -- DRILLER: Terry Leither-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: C. Budinger-- -- -- .- -- HAMMER FALL -- -- -- ,,

DE'PTH CASING ~MPLER
SAMPl.E ISO'~~~EI IeIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

4l1~~es
NUMBER RANGE

FOOT
r- 0

19 NOTE: Location = N 877,712.42, E 508,051.43

Tan to reddish-brown, silty, fine SAND, little fine gravel,
13 trace clay. (SM)

(SOil has weakly to strongly developed CaC03 cementation).
... 5 17 -CALICHE-

25

27 .
26 8.0

25 NOTE: Nodules of CaC03 below 8 ft, laminar cementation above 8 ft.
-CALICHE-

I- 10 20

19
11.5

27
Brown to reddish-brown, damp, silty, medium to fine SAND,

29 little coarse to fine gravel, with traces of clay. (SM)
-ALLUVIUM-

37 NOTE: Weakly developed CaC03'

I ... 15 20

I 42 16.0
Tan to gray, dry, clean, medium to fine sandy, coarse to fine

28 GRAVEL. -ALLUVIUM- (GP)
NOTE: Small patches of CaC03 on gravel

'1 18.0

l;, -SGC-

... 2-0 4? (See next page)

BLOWS1FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

D-4 VERY LOOSE 0-2 VERY SOFT S - SPl.IT SPOON WO - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUElE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31-50 DENSE 9-15 STIFF C -- GRAB SAMPLE
51. '(ERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO• .2.c9 B-212

....
..
o..
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~ TEST BORING REPORT BORING NO. 8-212
CRSSIRRINE PAGE 2 OF 4

DEPTH CASING SAMPL~R SAMPLE
IN B~~~S BLOW SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT a INCHES NUMBER

Tan to gray, dry to da~, COBBLES, 1ittle coarse to fi ne
59 gravel, trace coarse to fine sand. (Gil)

-SGC-
80 NOTE: Abundance of rock fragments and rock flour in

cuttings returns.
97

NOTE: Sandier 1ayer from 23 to 24 ft.
66

25 83

38

NOTE: More gravelly layer from 25 to 27 ft.
48

80

84 29.0
Tan to reddish-brown, dry to damp, coarse to fine gravelly,

_ 30 71 COBBLES, little coarse to fine sand, with traces of clay. (GW)

III

106 NOTE: Frequent clay coatings on gravel. No bl aclc (Mn02) staining.

132

98

35 110

I 142 36.0
Gray, dry to damp, coarse to fine GRAVEL, little coarse

38 to fi ne sand. (GW)

5R 38.0
Tan to rus t-brown, damp, coarse to fine sandy, coarse to

42 fine GRAVEL. (Gil)

40 47
40 5 -1;4 Gray to tan, damp, coarse to fine gravelly, COBBLES,

1ittle coarse to fine sand. (GP)
7l'l

1?~

NOTE: Sand in cuttings returns in intennittent and is
1Rl'l usually damp. Frequent clay coatings and frequent black

H I (r!n02) staining occur on gravel.

I45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE ORILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 "EDrUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT REAO
31-50 DENSE 9.15 STIFF G -- GRAB SAMPlE BORING NO. 8-21251. V£RY OEHSE 16-10 VERY STIFF X -- OTHER 2~k)
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~ TEST BORING REPORT BORING NO. B-212

CR881RRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT 6 INCHES NUMBER

108

115
47.5

---Reddish-brown to tan, coarse to fine gravelly, COBBLES, -
118

some medium to fine sand. (GP)
79 NOTE: Frequent clay coatings on gravels, no blacK staining.

7450
I-

66

64 NOTE: Sandi er pocket from 52 to 53 ft.

44 53.0 -
Tan to gray, damp, COBBLES, little coarse to fine gravel

101 and coarse to fi ne sand, with occasional clay coatings on
gravel. (GW)

55 163

92

-178

182

83

60 146
I

60.5
82 Oar\( brown, lIDistto wet, coarse to fine GRAVEL, trace coarse

to fine sand and clay. (Gil-Ge)
59

NOTE: C1 ay content approaching "little" classification (clay on
72 all gravel as thiCK coatings). BlacK (Mn02l staining on

all gravels, al so.
66 _

65 75 65
NOTE: From 65 to 67 ft contained cobbles with no clay, trace

98 sand and gravel. (GP)

140 67

94 NOTE: "Coarse to fine" chunks of sandy clay in cuttings returns
(Same as above 65 ftl. (GW-GC)

59

I- 70 70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
/

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-212
51. VERY DENSE 16·~0 VERY STIFF X -- OTHER ::t~ •...
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~ TEST BORING REPORT BORING NO. B-2l2

CA881AAINE PAGE 4 OF 4

DEPTH CASING ISAMPL~1l SAMPLE
IN BLOWS BLOW SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT 6 INCHES NUMBER

(See previous page)79
71.5

47 Rust-brown (with streaks of black), Iroist to wet, fine SAND,
little clay, trace coarse to medium sand, with occasional

59 fine gravel. (SC)

1
74.5

r- 75 67 Dark brown, Iroist to wet, coarse tIl fine GRAVEL, trace coarse
to fine sand and clay. (GW-GC )

52

44 77 .0
Gray, damp, COBBLES, little coarse to fine gravel, and coarse

117 to fine sand, with traces of clay. (GW) to
"(G',j-GC )

83

_ 80 68

83

98 82.0 -

231 Tan to rust-brown, mist, coarse tIl fine gravelly, COBBLES,
little coarse to fine sand, trace clay. (GW-GC)

120 NOTES: 1. Occasional clay/sand balls in cuttings returns.
2. Black staining frequent.

85 123 3. White clay as thin coatings frequent.

200

148 87.0 -
Tan to brown, damp to Iroist, coarse to fine gravelly, COBBLES,

84 little coarse to fine sand, with traces of clay. (GW) to
(GW-GC )

118
NOTE: Lots of rock flour, (not many big chips) in cuttings returns.

I- 90 93

Bottom of Exploration at 90.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
I

0·2 VERY SCFT S -- SPliT SPOON0-4 VERY LOOSE WD- WHlI.E ORII.UNG
5-10 LOOSE 3·4 SCFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-e MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31-50 OENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. B-212
51. VERY OENSE 16-30 VERY STIFF X -- OTHER :L e< .:.
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~tiS TEST BORING REPORT BORING NO. B-213
1

)

CRSSIRRINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw. Cather &Company JOB NO. llJQ6 00

CONTRACTOR: Lavne Western Co •• Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Ci rcuJati on Hamer Drill Rig LOCATION: Sta lO9±oO

GROUNDWATER DEPTH TO: CASING SAMPLER 8~2~gL ELEVATION: ]]96 0

Ior:
BOTTCM BOTTOM DATE START: Jlll/S7HRSAFTER

rlhl W.111DATE COMP WATER CASING OF "OLE TYPE -- -- DATE FINISH: 3/11 /S7
_3/11/8 WD NE 89' 89' SIZE 10 4_1/4" -- -- DRILLER: T I eUbel;
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: A Howard
-- -- -- -- -- HAMMER FALL -- -- -- .-
DEPTH CASING !sAMPLER

SAMPLE ISOAE~~~EIIN SLOWS I BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER P€R NUMBER RANGE IFOOTe INCHES

F 0
Light brown, dry, fine sandy SILT, little cobbles and coarse

5* to fine gravel, trace coarse to m~dium sand and clay. (ML)

~
-FILL-

50 NOTES: 1• Re-worKed ground surface from a to 1.5 ft due to
regrading after completion of LOB-07.

88 2. * Indicates partial hammer blows.
3. Location = N 877,114.81, E 508,156.61

125 Tan and gray, dry, silty fine GRAVEL, some fine sand, little
coarse gravel and coarse sand, trace cobbles and medium sand,

~ 5 142 with frequent cemented (CaCD3) nodules (up to 1"). (GH)
-CALICHE-

226 6.0 :-.
Light brown and gray, dry, medium to fine sandy, coarse to fine \

100 GRAVEL, trace cobbles and silt, with occasional cemented (CaC03)
nodules (up to 1") and frequent (CaC03) coatings. (GP-GM)

89 -CALICHE-

Qd 9 a

~ 10 C:;C:;

1;7·

NOTE: Cleaner and "little" cobbles below 9.0 ft (no CaC03
61 cemented nodules). (GP)

-SGC-
10?

e70 14 a
Light rust-brown, dry, medium to fine SAND, trace coarse to fine

I ~ 15 .11 gravel and coarse sand, with traces of silt. (SP)

I 17

1/; .5
I;ll

Light brown and gray, dry, coarse to fine gravelly,
on medium to fine SAND, little cobbles. (SP)

~n

!- 20
n., I~ (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE ORILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED
"-30 MEDIUM DENSE 5- a MEDIUM STIFF U -- UNDISTURBED PISTON HR - NOT READ
3'-50 DENSE 9-15 STIFF a - GRAB SAMPLE
5'~ VERY DENSE '8-30 VERY STIFF X -- OTHER BORINO NO. ~ 63 B-2l3

......
t-

o...
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~ TEST BORING REPORT BORING NO. R..'l:l

CR881RRlNE PAGE ? OF 4,

DEPTH CASING S~~6..1i~R SAMPLE
IN BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

Light brown and gray, dry, medium to fi ne sandy, coarse to fine
68 GRAVEL, some to little cobbles. (GP)

86

70

78

25 70 25.0
Light brown, dry, clean, medium to fine $AND" trace

48 coarse to fine gravel and coarse sand. (SP I
26.5 --- -74

Li gh t brown to rus t brown, dry to damp, coarse to fine
96 gravelly, medium to fine SAND,l ittle to trace cobbles. (5P)

60

30 103
30.5

53 Light rust-brown, dry to damp, clean, medium to fine
SAND, trace fine gravel and coarse sand. (5? )

24
32.5

.~ . Light brown and gray, dry to damp, cobbly, coarse to
rv

fine GRAVEL, 1ittle medium to fine sand, trace coarse
~ sand. (GP)

I .~

I- 35 38 I
NOTE: Possible medium to fine SAND layer from 34.5

33 to 37.0 ft. (5?)

4R 37 0

7~

Light brown and gray, dry to damp, medium to fine
70 sandy, coarse to fine GRAVEL, some to little cobbles

(cobble content varies). (GP)

I- 40 67

81 41 0

In/; Lfght brown and gray, dry to damp, cobbl y, coarse to fine
GRAVEL. some medium to fine sand, trace coarse sand. (GP)

80

1;1;

45
.,,,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY I SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0·4 vERY lOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE Nf - NOT ENCOUNTERED

11-30 IolEDIUM DENSE s-a MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE !i.15 STIFF G __ GRAB SAMPLE

BORlt4G NO. 8-213S1. VERY DENSE 16,:.10 VERY STIFF X-- OTHER ~~': .~~
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~ TEST BORING REPORT BORING NO. 6-213

CR881RRINE PAGE 3 OF 4
-

DEPTH CASING ISAMPLER SAMPlE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSP::R PEA RANGEFEET FOOT 6 INCHES NUMBER

L1gnt Drown an<l gray, <lry tD damp, cobbly, coarse to fine
147 GRAVEL, some medi um to fine sand, trace coarse sand. (GP)

153

NOTE: Drilling through cobblers) from 45 to 48 ft. --
228 reduced returns and increased blow counts.

90

10850

86
NOTE: Same as above, with little tD trace coarse sand and

127 occasional rust-brown clay coatings from 52 ft to 53 ft.

100 53.0

89

Grayish-brown and gray, dry to damp, coarse to fine sandy,

55 82 coarse to fine GRAVEL, 1ittle cobbles, with traces of s i 1t
(llDre medi lID to fine than coarse sand). (GP)

141

159

91
NOTE: Pulled back casi ng at 59 ft to unclog drill bi t.

115,
59.5

1-
60 72 Light rust-brown, damp, coarse to fine gravelly, medium to

fi ne SAND, trace cobb1es, wi th traces of clay. (SP)
63 61.0

114 NOTE: . Drill bit clogged from 61 to 63 ft.

131 Brown, gray and rust-brown, damp, coarse to fine sandy, coarse
to fine GRAVEL, trace cobbles, with frequent pockets of rust-

123 brown, medium to fine sand, trace clay. (GP)

I- 65 113 65.0

I
89

I

97 Light brown to rust-brown, damp, coarse to medium sandy, coarse
to fi ne GRAVEL, 1i ttle cobbl es, trace fi ne sand, wi th traces

99 of clay and frequent clayey sand coatings on gravel and (GP) to
cobbles. (GP-GC)

70

70 148 70.0
-(See next oaqe 1

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0'4 VERY LOOSE 0-2 VERY SOFT S -- SPl.IT SPOON wo- WHIl.E ORILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENS!! 5-8 MEDIUM STIF F U -- UNDISTURecD PISTON NR - NOT READ
31·50 DENS!! 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-213 J ~ SO51. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R-,'3

CR881RRINe PAGE 4 OF 4

DEPTH CASING SAMPL~ SAMPLE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

Grayish-brown, damp, coarse to fine sandy, coarse to fine
149 GRAVEl... some to little cobbles. with slight traces of clay

71.5 as coatings. (GP)_
189

NOTE: Pulled casing back at 73 ft to unclog bit.
360

175 Brown and gray, damp, cobbly, coarse to fine GRAVEL, some
medi um to fi ne sand, trace coarse sand. with traces of cl aYe (GP) to

.. 75 96 (Gl'-GC )

59 76.0 -
Brown to rust-brown. damp to mist, coarse to fine sandy,
coarse to fine GRAVEL. little cobbles, trace clay and silt
(clay occurs in sandy/silty clay pockets -- occurs In returns
as cl UDJ;lS up to 5"). (GP-GC)

113

80 104 80.0
Light brown and gray. dry to damp, mediU111 to fine sandy.

92 coarse to fine GRAVEL, little to trace cobbles, with slight
traces of clay. (GP)

99 82.0 --

135
Brown. damp, medi um to fine sandy, coarse to fine GRAVEL,

214 some to 1itt1e cobbles, with traces of clay (frequently as
coatings on gravel and cobbles). (GP) to

85 138 (GP-GC)

156

181

176

235

90 Bottom of Exploration at 89.0 ft.

.. 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON wo - WHILE ORILLING
5-10 i LOOSE ,3." SOFT T -- TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM DENSE :5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 OENSE ' 9.15 STIFF G _ GRAB SAMPLE

BORING NO. 8-213 2. ~,51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING REPORT 8-214
CRSSIRRINE

BORING NO. i,

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106,00
CONTRACTOR: Layne Western Co" Inc, PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Orjl1 Rjg LOCATION: Sta. 104+40

GROUNDWATER DEPTH TO: CASING SAMPlER R~~:~l ELEVATION: 1196 8

HAS AFTER BOTTOM BOTTOM DATE START: 3/11 / 87

CATE COMP WATER IoCCASING OF <iOLE TYPE db 1 wal S -- DATE FINISH: 3111 IS}

3/11 /8 WD liE 89' 89' SIZE 10 4-1/4" 1-3/8" -- DRIllER: T I either

-- -- -- -- -- HAMMER WT -- 1401 -- PREPARED BY: A, Howard
-- -- -- -- -- HAMMER FALL -- 3D" --

OEPTH CASING ~MPLER SAMPLE
lj,AMPLE eIN BLOWS BLOWS EPTH FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER flANGE

FOOT INCHES

I
0

Reddish-brown, dry to damp. clayey SILT. little fine sand.
5*1 trace fine gravel and coarse sand. with frequent laminae of

CaC03 cementation (weak) and roots. (ML)
18

2.5
39 NOTES: 1. * Indicates partial hammer blows.

2. Location =N 876,580,73. E 508.141.19
49

- 5 32 Light reddish-brown. dry. fine sandy SILT. little coarse to
medium sand. trace fine gravel. strongly cemented with CaC03

30 I (nodules up to 2" in cuttings returns). (ML)
-CALICHE-

23

22

25
~

~ 10 ~.

I
-" 10.5

Light rust-brown, dry to damp. medium to fine sandy. coarse
I

to fine GRAVEL. trace cobb 1es. with traces of silt. (GP)
85 -ALLUVIUM- "

55

52 14.0
Tan. dry. medium to fine SAND (1 ens?) (SP)

.... 15 47 15.0 -ALLUVIUM-

I 11 C;

Light brown. gray and reddish-brown. dry. medium to fine
R3 sandy. coarse to fine GRAVEL. little to trace cobbles.

trace coarse sand• (GP)
lnl; -SGC-

,,,::

~ 20 7.,

BLOWS/FT. DENSITY SLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
$-10 LOOSE 3-4 SOFT T - TUBE NE - Nor ENCOUNTERED

11-30 'AEDIUM CENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAS SAMPLE
51~ VERY DENSE 16-30 VERY STIFF X -- OTHER BORINO NO. 2i.'l 8-214

..
o...



I
~ TEST BORING REPORT BORING NO. R_'14

CR88lARlNE PAGE? OF 4

DEPTH CASING SAMPLr SAMPLE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT a INCHES NUMBER

70 21.0
Brown and gray. dry. medium to fine sandy. coarse to fine

103 GRAVEL. little cobbles. with traces of clay. occasional
CaC03 coatings on gravel. and occasional clayey sand

118 pockets. (GP)

134 24.0

25 87

114 .Li gh t brown to gray. dry. clean. cobbly • coarse to fine

GRAVEL. little coarse to fi ne sand. (.GW)

96
27 .5

70
47

1

28
•
0 Very dense. light rust-brown and gray. dry to damp. medium

33 27 Sl to fine SAND. little coarse to fine gravel. trace coarse

35 29.5 29.5 sand. (SP)

56 I NOTE: Mostly medium sand. trace cobbles observed in
30 I

I cuttings returns. 100~ recovery on SPT.

140

Light brown and gray. dry to damp. cobb1y. coarse to fine
".;; GRAVEL. some to little medium to fine sand. trace coarse sand. (GP)

148 :

i NOTE: Sandy pockets at approximately 34 and 38 ft;

r- 35 77 , occasional clayey silt pockets between 33 and 36 ft.

1105

1?'

76

150

,- 40
7q I

I
Cl~

RR

4? l; -
7R

Brown to rus t-brown. dry to damp. medi um to fi ne sandy.
70 I coarse to fine GRAVEL. little cobbles.• trace coarse sand.

with occasional clayey sand pockets (up to 3"). (GP)
" .. ~45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE o-:! VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5·10 lOOSE 3·4 SOFT T -- TueE NE - NOT ENCOUNTERED

11'30 MEDIUM OENSE 5·t) MEDIUM STIFF U -- UNDISTU"ABED PISTON NR - NOT READ
31.50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. ~214 ~ e ~51. VERY DENSE 16.JQ VERY STIFF X -- aTHER
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~ TEST BORING REPORT BORING NO. 8-214
CR881RRINE PAGE 3 OF 4

CEPTH CASING SAMPLER SAMPLE -
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKS°ER PER RANGEFEET FOOT 6 INCHES NUMBER

L 1ght brown and gray, dry, coarse to fine GRAVEL, 1ittle
119 cobbles and medium to fine sand,trace coarse sand. (G?)

138

162

168 49.0
Llgnt brown and gray, dry, medium to fine sandy. coarse to

50 98 fine GRAVEL, little cobbles, trace coarse sand. (G?)

106

202

140 53.0
Grayish-brown and gray, dry, coarse to fine gravelly, COBBLES,

234 little to trace coarse to fine sand (mostly medium to fi ne
sand). (G?)

55 112
TO-

118
Gray and brown, dry to damp, cobbly, coarse to fine

132 GRAVEL, little coarse to fine sand. (GW)

127

92
50/4 ..J!.R 59.0 NOTE: Attempt SPT at 59.0 ft - No Recovery •

f- 60 104 "- 59.3 60.0-
315

NOTE: Mostly COBBLES from approximately 60 to 64 ft. (GP)
273

249

304 64.0
Reddish-brown, damp-to moist, medium to fine sandy, e65 168 GRAVEL, little cobbles, with traces of clay and pockets (GP) to

65.5 of clayey sand. (GP-GC)
332

Grayish-brown and gray, dry, coarse to fine sandy, coarse
135 to fine GRAVEL, some to little cobbles, with occasional dry

clayey coatings on gravel and cobbles. (GW)
201

200

70 lR7 70 a
(See next oaoe)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS )

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31.5? DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-~ 14 ;1 ,; ~;)'51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R_?,4

CRSSIRRINE PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH FIELD CLASSIFICATION AND REMARKSPER PER RANGE

FEET FOOT e INCHES NUMBER

Grayish-brown to brown, dry, cobb1y, coarse to fine GRAVEL,

146 some medilllll to fine sand, little to trace coarse sand, with
dry clayey coatings on gravel and cobbles. (G? )

159
72.5

144

147 Brown, gray and rust-brown, dry to damp, cobbly, coarse to
fine GRAVEL, little coarse to fine sand, with traces of clay

75 132 and frequent sandy clay pockets and coatings. (GW) to
(GW-GC )

145*
76.5

394* NOTE: Poor hammer combustion fl'om 75.5 to 79 ft. Hammel'
blows should be approximately 2/3 x recol'ded blow counts.

249* Drill bit clogged somewhat, al so in this interval.

206* Brown, dry, clean, coarse to medium sandy, coarse to fine
GRAVEl., some to little cobbles and fine sand. wi th occasional

80 204* 80.0 dl'Y clayey coatings on cobbles. and gravel. (G? )

374*

450'" Brown and gl'ay, damp, coarse to fine gravelly, COBBLES,
little to trace coarse to fi ne sand, with slight traces

400* of clay. (GW)

368*
84.5

I- 85 137* Rust-brown, mist, coarse to fine sandy, coarse to fine
~RAVEL, little cobbles, trace clay (occasional balls of

294* fine sandy clay came up in returns). (GW-GC)

538*
Brown and gray, damp, coarse to fine gl'avelly, COBBLES,

646* 1ittle to tl'ace coarse to fine sand, trace clay. (GW-GC)

251* NOTE: Occasional small clayey sand balls in returns.

90
Bottom of Exploration at 89.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- Sl'l..IT Sl'00N wo- WHILE DRILUNG

5'10 LOOSE 3·4 SOFT T -- Tuee NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNOlSTURIlW PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAS SAMPLE BORING NO. B-L14 :l 7051. VERY DENse 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-215
CRSSIRRINe

)

PROJECT: I'nce Koao Uraln lunnel

CLIENT: DeLeuw, Cather &Company
JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc.
PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 98+95

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~:l ELEVATION: 1198.0
DATE START: 3/12/87

HRSAFTER
WATER

BOTTOM BOTTOM dbl wall S 3/12/87DATE COMP 100: CASING OF ;;OLE TYPE -- DATE FINISH:
3/12/81 Iro NE 89 89 SIZE 10 4-1/4" 1-3/8" -- DRILLER: T. Leither
-- -- -- -- -- HAMMER WT -- 1401 -- PREPARED BY' A. Howard. ;-- -- -- -- -- HAMMER FALL -- 30" --
DEPTH CASING ~MPLER

SAMPLE 1JA~~EIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER 8 l:;ges NUMBER RANGE
FOOT -

~ 0 Reddish-brown, dry to damp, silty fine SAND, little to trace
10* clay, trace fine gravel and concrete fragments, with frequent

clumps of clayey silt. (SM)
10 2.0 -FILL-

9
NOTES: 1. Advanced casing to 9.0 ft with only a handfull

11 of cuttings returned (pushing concrete fragment).
2. -CALICHE- from 2 to 6 ft (1) - difficult to

... 5 9 judge, very few returns.
3. Location = N 876,019.54, E 508,115.60

11 6.0+

'"'17
Tan and .gray, dry, sandy GRAVEL, 1itt1 e s11 t. (GM)

19 -ALLUVIUM-

21

I- 10 28

39 11.0
NOTES: 1. Top of SGC at 11.0 ft based on blow counts.

64 Minimal, intermittent, returns· made it impossible
to see soil strata changes at discharge funnel.

77 2. * Indicates weak hammer blows - fuel injector
clogged. e206*

Brown and gray, dry, medium to fine sandy, coarse to fine
I- 15 165* GRAVEL, little cobbles, trace coarse sand, with occasional

CaC03 coatings. (GP)
156*

TO
327*

Cobbly, coarse to fine GRAVEL, little medium to fine sand,
412* trace coarse sand, with occasional CaC03 coatings. (GP)

253* NOTE: Stopped drill ing at 18 ft to worle on di esel hammer
fuel injector.

_ 20 273*

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

00'4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBl! NE - Nor ENCOUNTERED

11-30 MEDllAt DENSE 5-8 MEDIUM STIFF U _.- UNDISTURBED PISTON NR - NOT READ
31-50 DENSe 9-15 STIFF G -- GRAB SAMPLE
51~ VERY DENSe 15-30 VERY STIFF X -- OTHER BORINO NO. 2 '7/ B-215

'"a)

I

'"....I.......



\I)
co
I

'\I)...
I--
~
11:
:E
a:o
~

en
en
a.
u

I
I .-
I
I
I
Ie
I
I
I
I.
I
I
I
Ie
I
I
I
.e
I

~ TEST BORING REPORT BORING NO. 8-215

CR8SIRRINE PAGE 2 OF 4

DEPTH CASING SAMPL~ SAMPl.E
IN BLOWS B~~: SAMPLE DEPTM

FIELD CLASSIFICATION AND REMARKSFEET PER NUMBER RANGE
FOOT II INCHES

?

NOTE: Diesel hammer firing better after approximately 23 ft.
140*

151*

NOTE: Same as above to aporoximately 29 ft (added casing at
85 29 ftl. Returns still seem low in volume. Hammer energy Is

low, also. Pulled casing bacK at 29 ft then readvanced

'" 25
143 to clear hole.

160

126

157
NOTE: No CaC03 coatings beltlw 29 ft.

79

30 145

170

I 31. S
79 32.0 SAND layer or lens. (SP)

194

231 I J Brown anti gray. dry, medi urn to fi ne san dy, coa rse to fineI

I GRAVEL. some to 1 ittle cobbles, trace coarse sand. (GPl

'" 35
I 171

168 36.0
36.S SAND layer or lens (SP)

151 I
I

135 I Brown and gray, tiry, coa rse to fine qravelly, COBBLES,
1ftt1e medium to fine sand, trace coarse sand. (GP)

137 I 39.0
Rust-brown, dry. medium to fine SAND, trace coarse to fine

40 40 gravel and coarse sand. (SPl
4" 5

116 NOTE: Hammer energy increased after 39.0 ft.
I

124 I
Brown to rust-brown and gray, dry to damp, medium to

112 I fine sandy. coarse to fine GRAVEL, 1itt1e cobbles, with
I traces of si 1t and clay (intermittently). (GP)

! I
290 !

~ 45

i I i
115 i II I i

BLOWS/FT. OENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPl.IT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUB:: NE - NOT ENCOUNTERED

11'30 MECIUM DENse 5-13 MEDIUM STIFF U -- UNOISTURBeD PISTON NR - NOT REAO
31.50 DENSE g.IS STIFF G -- GRAS SAMPLE BORING NO. 8-215 27Z-51. VERY OE:'-ISE 16·30 ",IERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-215
CRSSIRRINE PAGE 3 OF 4

DEPTH CASING S~~6~~R SAMPlE
IN BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKS
FEET PER PER NUMBEl'l RANGE

FOOT II INCHES

......,. NOTE: Occasional rust-brown, medium to fine SAND pockets
and variable cobble content.

192

87
50/5" NR 49.0 NOTE: Attempted SPT at 59.0 ft - No Recovery.

50 67 ~
50.5

70 DaJi(. brown to rust-brown, damp, coarse to fine gravelly,
medium to fine SAND, trace cobbles and coarse sand, with .

45 traces of cl ay • (SP)

62
53.5

69
50/4 Sl 54.0 Very dense, brown, rust-brown and gray, dry to damp,

55 97 \jid medium to fine sandy, coarse to fine GRAVEL, little (1)
cobbles, trace sand, with traces of clay. (GP)

96
1.Q.

81 ,
Brown and gray, dry to damp, cobbly, coarse to fine

83 GRAVEL, little medfum to fine sand, trace coarse
sand, with slight traces of clay and frequent clumps

132 (pockets?) of rust-brown, medium to' fine sand, trace clay. (GP) to
(GP-GC)

60 69

40

1;1; 62.0 -
1;,1:1 Light brown, dry to damp, medium to fine sandy, fine

GRAVEL, little cobbles and coarse gravel, trace coarse
6? sand, with traces of silt and clay. (GP) to

(GP-GC)

65 III

QI;

I;Q

67.5 -
1~':;

DaJi(. brown and gray, damp, medium to fine sandy, coarse to
'1~ fine GRAVEL, little cobbles and coarse sand, with traces of

clay and frequent, clayey, medium to fine sand pockets and
.~~ coatings. (GP) to

70 (GP-GC)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILe DRILUNG

5'10 LOOSE 3·. SOFT T -- TUBe NE - NOT ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 OENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 8-215 27.351. VERY DENse Ill· 30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-215

CR881RRINE PAGE 4 OF 4

DEPTH CASING S~~~~R ISAMPLE
IN BLOWS SAMPLE .DEPTH FIELD CLASSIFICATION AND REMARKSFEET PER

8 1r.e~ES NUMBER RANGEFOOT

71.096

~Light grayish-br~wn, dry, medium to fine sandy, coarse
114 to fine GRAVEL, 1 ittle cobbles, with traces of silt

(and cl ay?) (GP)
123

99

74.5

75 63 Llght brown, dry to damp, medi t,lm to fi ne SAND, trace
75.5 coarse to fi ne gravel. (SP)

104
Light brown and gray. dry, cobbly. coarse til fine

80 GRAVEL, sllme to little medium to fine sand. with traces of

clay as coatings (clay and medium to fine sand occur as (GP) to

78 78.0 coatings partially covering cobbles and gravel). (GP-GC)

-w

l- 80 Brown, damp to moist, coarse to fine sandy, coarse til fine
GRAVEL. little CObbles. with traces of clay. (GW) to

(GW-GC)
uu

36

65 84.0

l- 85 61 Dark brown. dame, medium to fine sandy. coarse to fine

GRAVEL. some to little cobbles. trace coarse sand, with
91 'traces of clay and frequent. thick. clayey coatings on

gravel and cobbles. (G?) to
59 (GP-GC)

73

69

Bottom of Exploration at 89.0 ft.

90

f- 95

-
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0·2 VERY SOFT 5 - Sl'1.IT SPOON WD- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE HE - HOT ENCOUNTERED

11'30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON HR - HOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. 8-215 ::Z7~51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-216
CRSSIARINE

/

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 92+95

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~i, ELEVATION: 1195.3
DATE START: 3/13/87

HRSAFTER BOTTOM BOTTO""
DATE COMP WATER lor: CASING OF HOLE TYPE eIl1 wall S -- DATE FINISH: 3/13/87
3113/8 1010 NE 89' 89' SIZE 10 4-1/4" . 1-3/8" -- DRILLER: T. Leither

-- -- -- -- -- HAMMER WT -- HOI -- PREPARED BY: A. Howard

-- -- -- -- -- HAMMER FALL -- 30· --
OEPTH CASING ~MPLER l,AMPLE eIN BLOWS BLOWS SAMPLE EPTH FIELD CL.ASSIFICATION AND REMARKSFEET PER

~ I~~ES
NUMBER RANGE

FOOT
,... 0

reddish-brown and brown~ dry and damp, clayey SILT, 1ittl eDari<
2* fine sand, trace coarse to fine gravel and coarse sand, with

roots and organics. (ML)
13 -TOPSOIL-

2 5
17 NOTES: 1. * Indicates partial hammer blows.

2. Location =N 875,420.88, E 508,098.86
31

Tan to light reddish-brown, dry, SILT, 1itt1e fine sand

.... 5 31 and clay, trace fine gravel and coarse sand, with frequent
CaC03 cemented nodules (up to 1.5-) • Moderately cemented. (ML)

?R -CALICHE-

35

~Q

41

i- 10 ~Q

10.5
4e; NOTE: Same as above, but fine sandy SILT, little coarse

to fine gravel and coarse sand, with occasional roots. (ML)
50 -CALICHE-

12.5
?01 Light brown and gray, dry~ medium to fine sandy, fine

GRAVEL, little coarse gravel and coarse sand, trace
~n~ cobbles and silt (7). (GP) to

"SGC- (GP-GM)

If- 15 ,,*' NOTE: Pushed cobble from approximately 12.5 to 15 ft.
Silt returns may be mixed in materials from CALICHE above •

I lR"l

Light brown and gray, dry, medium to fine sandy, coarse
lC:*, to fine GRAVEL, trace cobbles and coarse sand, with

occasional, partial, CaC03 coatings on coarser fraction. (GP)

'111

18.5
All

(See next page)

r- 20 ?Q

SLOWS/FT. DENSITY SLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE ORILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBEO PISTON NR - NOT READ
31-50 DENSE g-15 STIFF a -- GRAB SAMPLE
51. VERY DENSE ItS-30 VERY STIFF X -- OTHER BORINO NO. :z 7~- B-216
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~WA.. TEST BORING REPORT BORING NO. B-216

CRSSIRRINE PAGE 2 OF 4

DEPTH CASINO SAMPlW' SAMPlE
IN BloOWS Blo~ SAMPloE DEPTH

FIELD CLASSIFICATION AND REMARKSPER P R FlANGEFEET FOOT e INCHES NUMBER

-L1gnt-b-rown, dr.y, silty, med1um to fine SAND, 1ittle
25 to trace coarse to fine gravel, trace cobbles and

coarse sand. (SM)
31

36
23.5

85 Light brown and gray, dry, cobbly, coarse to fi ne GRAVEL,
SDme medium to fine sand, trace coarse sand. (GP)

25 53
ITO I

79
Medium to fine sandy. coa rse to fine GRAVEL, 11 ttle cobbles,

96 trace coarse sand. (GP)

101

NOTE: Missed blow counts from 29 to 33' ft due to site visitor
77 interruptions.

\- 30 ? 30(?)

NOTE: Possible sand layer or lens at apprl)xmately 30 ft. (SP )7
7 31 (7) -
7

7

123

Brown and gray, dry, medium to fine sandy, coarse to fine

I- 35 125 GRAVEL, some to little cobbles, trace coarse sand. with
l)ccasional, damp, clayey coatings on cobbles. (GP)

139

95

120

7 39.0

t~
BMwn and gray, dry, clean, cnbbly, coarse to fine GRAVEL,

_ 40 1ittle medium to fine sand, trace coarse sant:!, with occasional.

~
damp, clayey coatings on cobbles and gravel. (GP)

138

42.5
59

rmTE: Becomes sandier at approximately 42 or 43 ft.
188

I- 45 104.

BLOWS/FT. DENSITY BLOWS/FT• CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY loOOSE 0·2 VERY SOFT S -- SPliT SPOON WD- WHlloE ORllololNG
5-10 LOOSE 3·. SOFT T -- TUSE NE - NOT ENCOUNTERED

",30 IIEDIUM DENSE 5-s MEDIUM STIF F U -- UNDISTURSED PISTON NR - NOT READ
31.50 DENSE 9.15 STIFF o -- GRAS SAMPLE BORING NO. 8-216 27k.51. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-216

CA881AAINE PAGE 3 OF 4

DEPTH CASING ISAMPLER SAMPLE I
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 16 INCHES NUMBER

107

128

129

73 Light brown and gray, dry, Jredium to fine sandy, coarse
ttl fine GRAVEL, sOJre to 1itt1e cobbles, trace coarse

50 74 sand, with slight traces of clay (and silt?) (GP)

136

121

124

119 NOTE: Occasional medium to fine SAND pockets from
approximately 54 to 56 ft.

55 116

114 56.0
NOTE: Same as above but dry to damp below approximatel y

159 56.0 ft. Hard to distinguish any stratification from
42.5 to 62 ft.

143

73
4 59.0 Very dense, brown and ~ray, dry to damp, coarse to fine

~ 50 100 44 51 - GRAVEL, 1 itt1e medium to fine sand, trace coarse sand,

SOl • 50.4 with traces of clay in sandier pockets.· (GP)
109

123 62.0

66
Brown and gray, damp, coarse to fine sandy. coarse to

65 fine GRAVEL, 1itt1e cobbles, with sl ight traces I')f c1 ay
as coatinqs and thrOUghout sandy matrix. (GP)

'- 65 100

87
NOTE: Gap qraded san d - vari es to medi um to fine sandy,

96 GRAVEL, 1ittle to trace coarse sand.

111

~70
84

Q~

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS'

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE HE - HOT ENCOUNTERED

11-30 MEOIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 OENSE 9.15 STIFF G -- GRAS SAMPLE BORING NO. 8-215 27751. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-216
CR881RR1NE PAGE 4 OF 4

DEPTH CASING SAMPL~R SAMPLE
IN BL~WS B~ SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSP R RANGEFEET FOOT II I HES NUMBER

NOTE: Increased cobb 1es (.. some").
83

72.097
Rust-brown and gray, damp, coarse to fine GRAVEL,

92 little cobbles and medium to fine sand, tra,ce
coarse sand, with traces of clay and frequent

101 coatings of fine sand, ,trace cl ay, on coarser fraction. (GP) to
(GP-GC)

75 127

76.092'
Rust-brown, damp, medi U1II to fi ne SAND (SP)

67 77 .0

181

119 .

Brown and gray, dry to damp, medium to fine sandy, coarse80 123- to fine GRAVEL, some to little cobbles, trace coarse sand
161 (l ess clay than above the sand 1ens). (GP)

150

156

364 NOTE: Pulled casing back at 85 ft to clear drill bit.

85 320 85.0+

79 Brown and gray, damp, coarse to fine sandy, coarse to
fine GRAVEL, some cobbles, with traces of clay and

65 frequent fine sandy clay coatings. (GP)

116

136

- 90

Bottom of Exploration at 89.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VI!RY SOFT S -- SPLIT SPOON we - WHILE DRILLING
5"0 LOOSE 3-4 SOFT T -- TUBI! NE - NOT ENCOUNTERED

11'30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTCIH NR - NOT READ
31·50 DI!NSE 9.15 STIFF G -- GIlA8 SAMPLE BORING NO. 8-216 2. 7~51+ VERY OI!NSI! 11S-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT 8-217
CRSSIRRINE

BORING NO.

PROJECT:
,.. '" ,we"" u·" III I YIIII<: I

CLIENT:
DeLeuw, Cather &Company

JOB NO.
11106.00

CONTRACTOR:
Layne Western Co., Inc.

PAGE NO.
1 of 4

EQUIPMENT USED: Reverse Clrculat10n Rammer Drl11 Rig
LOCATION:

Sta. 86+92

CASING SAMPLER .D~g~~l ELEVATION: 1194.4
GROUNDWATER DEPTH TO:

CATE START: 3/13/87
HRSAFTER BOfTQM BOTTOM dbl wall S -- 3/13/87OATE COMP WATER io'= CASING OF HOU TYPE DATE FINISH:

J/IJ/O wu Nt. 0:1 ~~ SIZE 10 4-1/4 l-J/d" -- DRILLER: T. Leither
-- -- -- -- -- HAMMER WT -- 14U' -- A. Howard

PREPARED BY:-- -- -- -- -- HAMMER FALL -- JU --
DEPTH CASING ~MPlER SAMPLE ~~~EIN BLOWS 6LOWS FIELD CLASSIFICATION AND REMARKS
FEET PER P£R NUMBER RANGE

FOOT ~ INCHES

r- 0 Dari< brown, dry and damp, clayey SILT, l1ttle f1 ne sand, trace
1* coarse to fine gravel, with roots and grass. (ML)

1.5 -TOPSOIL- ,
5*

NOTE: Location =N 874,820.30, E 508,107.78
13*

Tan to light reddish-brown, dry, SILT, little fine
22* sand, trace coarse to fine gravel and clay, moderately

cemented with CaC03 (frequent nodules up to 1"). (ML)

5 38* -CALICHE--
21* NOTE: Hammer blows at approximately one-hal f energy

from 0 to 6 ft.
33

7.5
33 Tan and gray, dry, medium to fine sandy, coarse to fine

GRAVEL, little coarse sand, trace s11 t, cemented with
? CaC03· (GP-GM)

1
-CALICHE-

~ 10

T 11.0
Tan and gray, dry, clean, medium to fine sandy, coarse

43 to fine GRAVEL, trace coarse sand, with CaC03 coatings
on gravel. (GP)

43 13.0 -SGC-

79
Brown and gray, dry, clean, coarse to fine sandy, coarse

15 56 to fine GRAVEL, 1ittle cobbles. (GW)
~

-SGC-
I 57

51

74

43

r- 20 45 20.0+

BLOWS/FT. DENSITY BLOWS/FT. CONSiSTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3·~ SOFT T -- TUB£ HE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON HR - NOT READ
31-50 OENSE 9-15 STIFF G -- GRAB SAMPLE
51. VERY DENSE "5-30 VERY STIFF X -- OTHER BORINO NO. 27'? 0-<:1/
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~ TEST BORING REPORT BORING NO. 1\-'17

CRSSIRRINE PAGE ? OF •
DEPTH CASING SAMPlr SAMPlE

IN BLOWS 8~~;t' SAMPLE OEPTH
FIELD CLASSIFICATION AND REMARKSPER RANGE

FEET FOOT 6 INCHES NUMBER

Browni sh- gray, dry, medium to fine sandy. coarse to
72 ffne GRAVEL. little cobbles, trace s11 t. (GP-GM)

63

49 23.0

52

25 47 Tan and gray. dry. medium to fine sandy, coarse to fi ne

GRAVEL. little cobbles, trace coarse sand. (GP)

52

35
27.5

58 -

43 Brown and gray, dry. coarse to fine sandy, coarse to fine

GRAVEL, trace cobbles. (GW)

30 44
30.5

50 Rust-brown, tan and gray, dry, medium to fine sandy,
coarse to fine GRAVEL, 1ittle cobbles, trace coarse sand. (G? )

94
TO

51
Gray, dry, cobb1Y. coa rse to fi ne GRAVEL, little medium to

76 fi ne sand, 1ittle to trace coarse sand. (GP)

- 35 116

7q

7t:.

NOTE: Slight clay coatings at approximately 38 ft.
77

0;0;

/;n//;" "'II 39.0 NOTE: Attempted SPT from 39.0 to 39.5 ft. - No Recovery.

40
';1 """- 39.5

40 5
411 Tan, dry, clean, medium to fine SAND, 'little coarse to

fine grav'!l, trace coarse sand. (S?)
1?

42.5
1s:l Light rust-brown and gray, dry, clean, medium sanqy,

coarse to fine GRAVEL, 1fttle cobbles. trace coarse,,,
and fine sand. (G?)

..,
45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNCWATER ABBREVIATIONS

0'4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON WD- WHilE ORILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G -- GRAB SAMPlE BORING NQ. 8-217 2-!:?a51. VERY DENSE 16·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. It..",
CR88lRRlNE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPnf

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT II INCHES NUMBER

69 (See previous page)

103 47.0
Gray, dry, clean, coarse to fine gravelly, COBBLES,

180 trace coarse to fine sand. (GW)

154 1Q.

50 166

NOTE~ Same as above, but trace medium to fine sand. (G? )
132

,

121

166 53.0

1
TO

55

83

Light brown and gray, dry to damp, medium to fine
94 sandy, coarse to fine GRAVEL, some til little cobbles,

with traces of clay as coatings (with fine sand) on
93 cobbles and gravel. - (G?)

?

~ 60 62
60.5 r

42 Rust-brown and gray, damp, coarse to fine sandy,
coarse to fine GRAVEL, trace cobbles, with traces of

50 clay (coatings and thrllughout.) (GW) to

1 62.5 (GW-GC)
Rust-brown, damp, coarse to fine SAND, trace clay. (SW-SC)

~v 63.5

~ 65 94

81 Brown and gray, dry to damp, medium to- fine sandy,
coarse to fine GRAVEL, 1 itt1e cobbles, with traces of

118 cl ay throughout and as thick clayey fine sand coatings. (G?) to
(GP-GC)

96

77

~ 70
,I:; 70.0

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5'10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM Dl!NSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTOH NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. 8-217 29'/51. VERY DENSE 111·30 VERY STIFF X -- OTHER



I
~...... TEST BORING REPORT BORING NO. &-217

CA881AAINE PAGE 4 OF 4

DEPTH CASING S~~6~~
SAMPLE

IN B~OWS SAMP~E
DEPTH FIELD Cl.ASSIFICATION AND REMARKSPER PER RANGE

FEET FOOT 6 INCHES NUMBER

Rust-brown, moIst, coarse to fine sandy, coarse to fine

61 GRAVEl, little clay, trace cobbles. (GC )

51

60

70 74.0

5975r-
71 Brown and gray, damp, rnedi um to fine sandy, coarse

to fine GRAVEL, 1ittle cobbles, with traces of cl ay (as

104 coatings, primarily). (liP) to

(GP-GC)

172

91
79.5

80 90 Brown and gray, dry to damp, medium to fine sandy, t:oarse
to fine GRAVEl, little cobbles, trace coarse sand, wi th

129 occasional dry clay coatings.

153 82.0

109

121
Brown and gray, damp, medium to fine sandy, coarse to fine

85 117 GRAVEL, little cobbles, trace coarse sand, with traces of clay. (GP) to

1
(GP-GC )

f
NOTE: Same as above, wi th pockets of rust-bMwn, moist,

44 cl ayey, medi um to fine sand. (GP-GC)

46

... 90 Bottom of Exploration at 89.0 ft •

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRI~LING

5·10 LOOSE 3·. SOFT T -- TUSE NE - NOT ENCOUNTERED
II-3D MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NA - NOT READ
31.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. &-217 2.R;:..51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-218
CASSIAAINe

PROJECT: PrIce Hoad Uraln unne

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Ri 9 LOCATION: Sta. 79+45

GROUNDWATER DEPTH TO: CASING SAMPLER A~g~il ELEVATION: 1193,9

HRSAFTER 'c!=BOTTOM BOTTOM DATE START: 3/16/87
DATE COMP WATER CASING OF "OLE TYPE d>l. wal S DATE FINISH: 3/16/87

.3/16/87 WO NE 89' 89" SIZE 10 4_1/4" 1-3/8" DRILLER: T. Leither-- -- -- -- -- HAMMER WT 140# PREPARED BY' O. Hallman-- -- -- -- -- HAMMER FALL 30·

DEPTH CASING ~MPlER
SAMPLE ~~~liEIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

ill I:;gES
NUMBER RAHGl!

FOOT
~ 0 NOTES: 1. * Denotes weak hammer blows.

3* 2. Location = N 874,071.51, E 508,113.02
3. Boring B-228 is approximately 25 ft

9* south of LOB-08.

10*

11*

1 Light brown, dry, SILT, trace clay, wi th moderate to

~ 5 well developed CaC03 cementation. (MLl

r \

-CALICHE-

17*

12

13

...10 15

15
11.5

20 Brown, dry, coarse to fine sandy, coarse to fine GRAVEL,
with CaC03 coatings on gravel. (Gill

49
-ALLUVIUM-

30

1-15 39

38 16
Brown, dry, medium to fine sandy, coarse to fine GRAVEL,

31 with occasional, slight, CaC03 coatings on gravel. (GPl
-ALLUVIUM-

17

38 19
-SGC-

~O 50 (See next pagel

BLOWS/FT, DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

c... VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOOH WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUse NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - HOT READ
31-50 DENSE 9-15 STIFF a -- GRAS SAMPLE
51. VERY DENSE 111-30 VERY STIFF X -- OTHER BORINO NO. 282 B-218

I
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... TEST BORING REPORT BORING NO. "."HI

CRSSIRRINE PAGE , OF
" ,

DEPTH CASING SAMPl~R SAMPlE
IN BlOWS B~~ SAMPlE DEPnl

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 5 INCHES NUMBER

65
Rust-brown to brown, dry to damp, coarse to ffne gravelly,

85 COBBLES, 1fttle rnedfU1ll to ffne sand. (GP)
-SGC·

94

50

I- 25 82

NOTES: 1. S11 ght blact (/ot102) stafnfnq from 25 to 29 ft.
48 (drilling through stafned layers?)

Z. Encou'ntered a large cobble or boul der at
62 approximately 27.5 ft.

136
,

91

·30 131

30.5 -87

26

30 (Relatively loose) rust-brown and bl act, damp, coarse to
ffne GRAVEL, trace coarse sand, with slight traces f)f clay

"" as coatings and bl act (,..,02) stafnfng on gravel. (G? )

35 35

(Relatively loose) tan, dry, coarse to fine sanqy, coarse
24 to fine GRAVEL, wfth occasional (small) cobbles. (Gil)

37 NOTE: Relatively loose material also enCl'luntered at boring
LOB-OS (25 ft south) from approlCimately 30 to 36 ft below

29 ground surface.

37 39

40 83

43 Rust-brown, damp, cobbly, coa rse to f1 r'le GRAVEL, 11 tt1e
coarse to fine sand. (GW)

110

NOTE: Pockets of looser materfal between cobbles.
41

qO

1-45 '''0 Ie;

(<:."'''' nAV+ ,,,,_

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY lOOSE 0·2 VERY SOFT S -- SPt.1T SPOON WD- WHIlE DRilliNG
5·10 lOOSE 3'4 SOFT T -- TUBe NE - NOT ENCOUNTERED

11-30 MEClUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTOH NR - NOT READ
31·50 DENSE 9.15 STIFF Q -- GRAB SAMPlE: BORING NO. B-218 Z;.¥51. VERY DENSE Ie· 30 VERY STIFF lC -- OTHER
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~ TEST BORING REPORT BORING NO. D_ ?'O

CR8SIRAINE PAGE 3 OF .i
-

OEPTH CASING SAMPLER SAMPLE
IN BLOWS B~~it'S SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSFEET PER
NUMBER RANGE

FOOT 8 INCHES

Brown and gray, damp, coarse to fine gravelly, COBBLES,
109 1ittle coarse to fine sand, wi th sli ght traces of clay

as coatings. (Gw)
84

109

110 49

50 40

Brown, damp, coarse to fine sandy, coarse to fine GRVEL,
35 with slight clay coatings. (GP)

32

NOTE: Same as above with little cobbles at approximately'53 ft.
38 •
53

f- 55 62 55

35

40

45

Rust-brown, damp. coarse to fine sandy, coarse tn fine
74 GRAVEL. wi th traces t)f cl ay and occasional cobb 1eSt (GW) to

(GW-GC 1
60 43

37

78

65

NOTE: Occasional clayey sand ball s in returns at 53 ft.
59

54.5

f- 55 36 Brown, damp, medium to fine SAND. wi th traces of clay. (SP) to
24 51 55 65.5 (SP-SCI

25 68 66
Rust-brown, damp, coarse tn fine gravelly, COBBLES, Ii ttle

123 medium to fine sand. with traces of clay. (GP) to
(GP-GC)

176

55

70 f!4 70
(See ne xt naae

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO- WHILE ORILlING
5"0 LOOSE 3·4 SOFT T -- TUBE: NE - NOT ENCOUNTERED

"-30 MEOIUM OENSE S-8 MEDIUM STIFF U -- UNOISTURBED PISTON NR - NOT REAO
31.50 OENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-218 2.B-51. VERY OENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING. REPORT BORING NO. 8-218

CR881RRINE PAGE 4 OF 4

DEPTH CASING SAMPL~A SAMPLE
IN BL~S BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPE PER RANGEFEET FOOT 6 INCHES NUMBER .
Rust-brQWn, damp, coarse to fi ne sandy, coarse to fi ne

39 GRAVEL, trace clay. (GW-GC)

37

NOTE: Occasional balls of clayey sand in returns.
39

43 74

Rust-brown and gray, damp to moist, cobbly, coarse to fine

75 158 GRAVEL, little coarse to fine sand, trace cl ay. (GW) tn
(GW-GC )

75

72

77 .3
47 Rust colored, damp, CLAY. (CH)

78.8
~Brown,47 damp, medi urn to fi ne san dy, coa rse to fi ne GRAVEL,

1i ttle cobbles, wah traces I)f clay. (GP) to

00 95 (GP-GC)

55

79 82 -
Grayish-brown, damp to moist, coarse to medium sandy,

59 coarse to fine GRAVEL, 1 ittle cobbles (in layers),
trace fine sand and clay. (GP-GC)

41
NOTE: Returns are moldable due to cl ay content.

f- 85 78

79

54 87
Brown and gray, damp, coarse to fine gravelly, C08BLES,

112 1 ittle medium to fine sand, with traces of cl ay. (GP) to
(GP-GC )

131

90 Bottom of Exploration at 89.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. 8-218 2 ~"'.651. VERY DENSE 16-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-219
CRSSIRRINE

PROJECT: Pnce Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EaUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 74+20

GROUNDWATER DEPTH TO: CASING S~MPLER R~~~~I ELEVATION: 1192.8

HRSAFTER ~TTQM BOTTOM
DATE START: 3/16/87

DATE COMP WATER ~ING OF HOLt: TYPE dbl. wal S DATE FINISH: 3/16/87
3/16/8 1010 NE 89' 89' SIZE 10 4-1/4" 1-3/8" DRILLER: T. Lei ther
-- -- -- -- -- HAMMER WT 140# PREPARED BY: D. Hallman
-- -- -- -- -- HAMMER FALL 30· .

DEPTH CA~ING ~"PlER
SAMPLE ~~~hEIN BL WS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE

FOOT 6 INCHES

I- 0
.

2 NOTE: Location = N 873,540.18, E 508,199.62

7

10
Brown, damp, cl ayey SILT. (ML)

13 -ALLUVIUM-

S . 14 5- Brown, dry, SILT, little to trace clay, with well
22 developed CaC03 cementation. (ML)

-CALICHE-
26

36 8
Tan, dry, coarse to fine sandy, coarse to fine GRAVEL,

41 with CaC03 cementation. (GloI)
-CALICHE-

_ 10 30

36 11
Brown and gray, dry, cobbly, coarse to fine GRAVEL,

54 1i ttl e coarse to fine sand, with slight coatings of CaC03 (Gil )
cementati on. -SGC-

68

85 14
Brown, dry to damp; medium to fine SAND, with some CaC03

... 15 35 cementation • (SP)
15.5

59

J:;Q

Brown, dry, coarse to fine sandy, coarse to fine GRAVEL,
4fi 1i ttl e to trace cobb 1e'S. (GW)

" 19 5

- 20
,,, (See next page)

BLOWS/FT. OENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

Qooo4 VERY LOOSE 1)-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
S-10 LOOSE 3-04 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEtlIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-S0 DENSE g-15 STIFF G - GRAS SAMPLE
51. VERY DENSE ,e-30 VERY STJFF X -- OTHER BORINO NO• .2 ~ 7 B-219
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~ TEST BORING REPORT BORING NO. lL."O

CR881RRINE PAGE, OF I!.

DEPTH CASING SAMPl~R SAMPlE
BLOWS DEPTl'fIN PER B~ SAMPLE RANGE FIELD CLASSIFICATION AND REMARKSFEET FOOT lSI HES NUIoABER

Brown, damp, coarse to fine gravelly, medium to fine SAND. (SP )

17

22
22.5

34

40

25 36

35 Brown, damp, coa rse to fi ne san dy, coa rse to fi ne
GRAVEL, with occasional (small) cobbles, occasional

42 bl act (ltl02) stai ni ng and very sl1 ght cl ay coa tings
on gravel. (GW)

40
:

48

f- 30 36 3) -
63

47 Brown, damp, cobbly, coarse to fine GRAVEL, little
coarse" to 1:i ne sand. (G?)

63

51 34
(Relatively loose) brown, damp, coarse to fine sandy ,

35 29 coarse to fine GRAVEL, with occasional cobbles and sl ight
cl ay coatings. (GW)

46

~4 37
Bl"l)wn, damp, nedium to fine sandy, COB'BLES, little

61; coarse to fi ne gl"ave I , with sl ight clay coatings. (G?)

QIi

NOTE: Pockets of relatively loose material between Cobbles.

40 M

l,nA

7?

1
44

~
(see next page)

f-45
~ ..

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IOENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0·2 VERY SOFT 5 -- SPliT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDiUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAS SAMPlE BORING NO. 8-219 2. ~.;51. VERY DENSE Ill. 30 VERY STIFF X -- OTHER



~ TEST BORING REPORT BORING NO. o "110

CR881RRINE PAGE 1 OF d.

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

65 Rust-brown. damp. cobb1y. coarse to fi ne GRAVEL.
11 ttle coarse to fine sand, wi th sl i c;Ilt traces of clay. (GW)

91

47

59 49 .' -(Relatively 1Mse) brown. damp, coarse to fine sanqy,

50 34 coarse to fine GRAVEL, with sl ight clay coatings. (GW)

26

41 52
NOTE: Possible boul der at 52 ft.

200 Black, dry. coarse to fine gravelly, COBBLES. with
b1 ad (1It10Z) staining. (GP)

95
54.5

55 50 Rust-brown, damp. medium to fine sandy, coarse to fine
GRAVEL. little to trace coarse sand, with traces of clay. (GP) to

55 (GP-GC)

52

53

41
NOTE: Blow counts fIlr 59 to 60 ft are misleading -

60 93 circulation air not turned on.

31

<ill

'ln 63

'J?

65
'J1 Dense, brown, damp. medium to fine SAND. trace clay. (SP-SC)

1C:
Sl 65

"In "10 66.5
'J? NOTE: Returns will m1d into a ball when squeezed.,,,

,,7,C;

C:'l Brown and gray, damp, coarse to fi ne grave 11 y. COBBLE S.
1ittle to trace coarse to fi ne sand, with slight traces

,.,., of clay. (GW)

. ~ 7n
70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0'4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5"0 LOOSE :3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

'" :JO
MEDIUM OENSE 5'8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ

31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 60219 :2';<151. VERY DENSE 16·30 VERY STIFF X -- OTH!R
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~ TEST 'BORING REPORT BORING NO. B-'1Q

CRSSIRRINE PAGE <1 OF <1

DEPTH CASING SAMPI.ER SAMPlE
IN BLOWS B~S SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER P R RANGEFEET FOOT e I ES NUMBER

30 Rust-brown, damp, coarse to fi ne sandy, coarse to fi ne
GRAVEl, trace clay. (GW-GC)

58 72.0

86

92 Brown. damp. rredium to fine sandy, COBBLES, little to
trace coarse to fine GRAVEL. with traces of cl ay. (GP) to

75 65 (GP-GC )

J 76.0

~
Rust-brown. damp. coarse to fine sandy, coarse to fi ne
GRAVEL. trace clay, with occasional cobbles. (GW-GC)

50
78.5

68

I- 80 80

67
Rust-brown; damp, cobbly, coarse to fi ne GRAVEL, some

63 coarse to fi ne sand. wi th traces of cl a.Y. (GW) to
(GW-GC )

62

58

_ 85 50
85.5

53

38
Rust-brown, damp to mist. coarse to fine sandy,

37 coarse to fine GRAVEL. trace clay. (GW-GC)

72
Bottom of Exploration at 89.0 ft.

90

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SP1..IT SPOON wo- WHILE ORILLI~'''l

5·10 LOOSE 3·4 SOFT T -- TUBe NE - NOT ENCOUNTERED
11'30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31·50 OENSE 9-'5 STIFF G -- GRAB SAMPLE: BORING NO. B-2l9 2. q.r-'51. VERY OENSE ,e.3O VERY STIFF X -- OTHl!R
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.II~ TEST BORING REPORT BORING NO. B-220
CA99IAAI~e

PROJECT: '\." _va... ur4 In I unn~ I

CLIENT:
ueleuw, Cather &Company

JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc.
PAGE NO. 1 of 4

Reverse Clrcutatl~n Rammer Drill Rig
,

EQUIPMENT USED: LOCATION: Sta. 65+08

GROUNDWATER DEPTH TO: CASING SAMPLER a~~~~, ELEVATION: 1192.4
DATE START: 3/16/87

HRSAFTE!l
JO~~::a

BOTTOM dbl. wall -- 3/17/87DATE COMP WATER OF "OU TYPE -- DATE FINISH:
.>/ ' /0, NU l'lt. 0::1 0::1 SIZE 10 4-1/4' -- -- DRILLER: T. Leither-- -- -- -- HAMM'ER WT - -- -- O. HallmanPREPARED BY:-- -- -- -- -- -

HAMMER FAll - -- --
DEPTH CASING ~MPlER

SAMPLE ~~~EIN BLOWS SlOWS FIELD CLASSIFICATION AND REMARKSFEET PER ",rges NUMBER RANGE
FOOT

- 0

3 NOTES: 1- Location = N 872,630.79, E 508,221.67
2. Boring B-220 is approximately 50 ft

9 north of LOB-09.
Brown, damp, clayey SILT. (Ml)

17 3.0 -TOPSOIL-

22

~ 5 22

23 Tan to white, dry, SILT, little clay, with well developed
CaC03 cementation. (ML)

19 -CALICHE-

29

36

f- 10 23 10
Very hard, gray, dry, cemented SILT (ind medium to fine

64 sand?) - Ro~like Caliche.
-CALICHE-

51 12.0

40

67

1f- 15
~~

Brown, dry, coarse to fine sandy, coarse to fine GRAVEL,
little to trace cobbles, with slight CaC03 coatings

66 on gravel. (GW)
-SGC-

66

85

f- 20 66 20

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

Q-4 VERY LOOSE o·z VERY SOFT S -- SPLIT SPOQH WO - WHILf DRILLING
5-10 lOOSE 3-4 SOFT T -- TUIll! NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - HOT READ
31-50 DENSE 9-15 STIFF Q -- GRAB SAMP\,E B-22051.. VERY DENSE HI-3D VERY STIFF X -- OTHER BORINe NO. .;J 1/
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~TEST BORING REPORT BORING NO. ....,.",

CR881RRINE PAGE ? OF

DEPTH CASING SAMPL~ SAMPLE
IN BLOWS B~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGe
"EET FOOT &INCHES NUMBER

Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
53 with traces of clay and occasional cobb 1es. (GW) to

(GW-GC)
47 NOTE: Frequent balls of clayey sand in cuttings returns.

55

57 NOTE: At 24 ft cla~ occurred only as coatings not "traces."

25 43

47

51

52 .

42
29.5

30 36

18

30
Rust-brown, damp, coarse to fine gravelly, medium to fine

27 SAND, with slight clay coatings. (S?)

33 .IQ.

35 31 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
trace (small) cobbles, with slight clay coatings. (G?)

~~

~.4

':ld

?1

~q.5

- 40 4~

.4'2 Brown and gray, damp, cobbly, coarse 'to fine GRAVEL,
little medium to fine sand, with slight clay coatings. (G?)

~c:

~.5
.,n Ru st-b rown , damp, med1 um to fine sandy, coarse to fine GRAVEL,

with traces of clay• (G?) to....
(G?~GC)

45 ..J..J

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
o·~ VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5-10 LOOSE 3·~ SO" T -- TUBE NE - NOT ENCOUHTERED

1'-30 MEDIUM DEHSI! 5-8 MEDIUM STIF" U -- UNOlSTURBED PISTON NR - NOT READ
31·50 OENSE \I-1S STIl'F G - GRAB SAMPlE BORING NO. B-220 .2'1.2.51. VI!RY DENSE te·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. Q_??n

CASSIAAINE ,PAGE , OF 4

DEPTH CASING S~~6'Si~R SAMPlE
IN SI.OWS SAMPlE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

39 (see previous page)
46.5

.,.~- '.

90 Brown and gray, damp, coarse to fine gravelly, COBBLES,
1i ttl e medi tJ1I to fi ne sand, with clay coatings on

71 gravel and cobbles. (G?)

?
,49.5

50 33 Rus t-b rown .. damp, coarse to fi ne sandy, coarse to fine
GRAVEL, with traces of clay. (GW) to

35 (GW-GC)

30 52-
66

Brown and gray, damp, coarse to fine gravelly, COBBLES,
89 little coarse to fine sand, with clay coatings on

coarser material. (G?)
55 95

1 93
56.5

64 Rust-brown, damp to moist, coarse to fine sandy, coarse to
fine GRAVEL, little (small) cobbles, with traces of clay

37 (sand is in coarser and finer pockets). (G?) to
(G?-GC)

1';4

TO

fo- 60 52
Brown, moist, medium to fine sandy, coarse to fine GRAVEL,

1'i1 with traces of clay and occasional 1enses (up to 8") of
medium to fine SAND, trace clay. (G?) to

?l: (G?-GC)

"0 I'i'
Brown, damp; coarse to fine gravelly, COBBLES, 1i ttl e

'1n coarse to fine sand, with traces of clay. (GW) to
(GW-GC)

65 1nQ NOTE: Frequent balls of clayey sand in returns.

"n 66
Brown, moist, fine gravelly, coarse to fine SAND,

1n 67 trace clav. (SW-SC 1

nA

Brown and gray, damp, fine gravelly, COBBLES, little
, ..,. coarse gravel and coarse to fine sand, with slight traces

of clay. (G?)

70 "'"
TO

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMP~ IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY l.OOSE 0-2 VERY SOFT S -- SPl.IT SPOON wo- WHll.E ORII.l.ING
S·IO l.OOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTEREO

11'30 MEDIUM OENSE 5-S MEOIUM STIFF U -- UNOISTURBED PISTON NR - NOT REAO
31-50 OENSE g.lS STIFF G -- GRAB SAMPlE BORING NO. B-220 #"'..":i':;f51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING RE.PORT BORING NO. o._??n

CR881RAINE PAGE <1 OF A

OEPTH CASING SAMPli,R SAMPlE
..

IN B~WS B~~ SAMPLE OEPTW
FIELD CLASSIFICATION AND REMARKSFEET FOOT e INCHES NUMBER lWIGE

Brown and gray, damp, coarse to fine gravelly, COBBLES,
93 little coarse to fine sand, with. slight traces of clay

and occasional black (MnOZ) staining. (GW)
87

S9 .-

80 74

I- 75 67

72 Brown, damp to moist, cObbly, coarse to fine GRAVEL,
.some coarse to fine sand, with traces of clay. (GW) to

75 (GW-GC)

72 78 I

Brown to rust-brown, damp, CLAY, little-to trace s11 t. (Cl)
36 79

Rust-brown, moist, coarse to fine sandy, coarse to fine

i- sn 36 GRAVEL, trace clay. (GW-GC)

41 NOTE: Returns are slightly moldable.
81.8

41 --/ Brown, moist, coarse to fine gravelly, medi um to fi ne SAND, (SP) to
of clay. - (SP-SC)

;
8Z.7 with. traces,

Rli

7R

i- S'" Q1

01 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay. (GW) to

1nn (GW-GC)

lAA

I

lnO

Bottom of Exploration at 89.0 ft.
J..,

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPliT SPOOH wo- WHILE DRILUNG
5-10 ,LOOSE 3·4 SOFT T -- TUBE NE - HOT ENCOUNTERED

11-30 MEDIUM OEH~ $-8 MEDIUM STIFF U - UHDlSTURIIa) PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPU! BORING NO. :J. 4t;151. VERY DENSE 18-30 VERY STIFF X -- aTHER 8-220
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(~ TEST BORING REPORT BORING NO. B-221
CRSSIRRINE _.

PROJECT: flrlce Road DralFl funnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 61+20

GROUNDWATER DEPTH TO: CASING SAMPLER B~~~il ELEVATION: 1191 .7
DATE START: 3IJ 7187HRSAFTEll _110' TOM BOTTOM

d:>1. walDA:r E COMP WATER bo: CASING OF HOU: TYPE -- -- DATE FINISH: 3/1 7187
3/17/8 we NE 89' 89' SIZE 10 4_1/4" -- -- DRILLER: T. Leither-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: D. Hallman
-- -- -- -- -- HAMMER FALl. -- -- --

DEPTH CASING ~MPLER SAMPLE ~fptRE

IIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEn PER PER NUMBEJl RANGE
~OOT '6 INCHES

I
0

Dali< brown, damp, silty CLAY, with organic material. (CL)
2 - TOPSOIL-

1
I~ 2 5 ,

NOTE: Location = N 872,241.32, E 508,122.46

14

~ 5 20

34 Hard, tan, dry, clayey SILT, with moderately to strongly
developed CaC03 cementation. (ML)

23
-CALICHE-

25

25

I- 10 34
10.3

74 Gl 1.Q.:..5 Very hard, gray, dry, cemented SILT (and
12.0 medium to fine sand?).

230 NOTE: Returns were rOcX-l ike fragments.
12.5 -CALICHE-

73 NOTE: Same as from 2.5 to 10.3 ft. (ML)
-CALICHE-

52 14.0
Rust-brown, damp, CLAY, 11 ttl e s11 t (no CaC03 present). (CL)

... 15 44 -ALLUVIUM-
15.5

50 Brown, damp, fine gravelly, coarse to fine SAND, trace
clay (no CaC03 present). (SW-SC)

77

50 18.0

4/; -SGe-

I- 20 43 (See next page)
.

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEV1ATJONS
I

0-. VERY LOOSE 0'2 VERY SOFT S -- SPLIT SPOON WO - WHILE ORILLING
5-10 LOOSE 3-4 SOFT T -- TUSE NE - Hor ENCOUNTERED

11-30 MEDIUM OENSE s-s MEQIUM STIFF U-- UNDISTURBED PISTON HR - HOT READ
31-S0 DENSE 9-15 STIFF G -- GRAS SAMPLE

~ .:I.~"510- VERY OENSE 18-30 VERY STIFF X-- OTHER BORINO NO. ....-,;. ,''I,''" 6-221
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~ TEST BORING REPORT BORING NO. B-221
CRSSlRAINE PAGE 2 OF 4

-
DEPTH CASING SAMPl~R SAMPlE

IN BLOWS BLOW SAMPLE DEPTH
FIELD CI.ASSIFICATION AND REMARKSFEET

PER PER
NUM~R

RANGE
FOOT 6 INCHES

tsrown ana gray, aamp, coarse to f,ne sandy, coarse to fine
38 GRAVEL. little to trace cobbles, with clay coatings on gravel

and cobbl es.
35 -SGC-

47

38

29 2525
I- Rust-brown. dry to damp, fine SAND, little silt. (5101)

25

21 27

42

61 Brown and gray, damp, medium to fine sandy, coarse to
fine GRAVEL, trace cobbles. with clay coatings on gravel. (GP)

30 34

36

35
NOTE: Large cobble at approximately 32.5 ft.

85

35

35 50

54 36
Rust-brown. dry to damp. medium to fine SAND, with traces

20 of s11 t. (SP)
37.5

66
Brown and gray, dry to damp, cobbly, coarse to fine GRAVEL,

69 1ittle to trace coarse to fine sand. (GP)

40 93
40.8

86 .
41 Brown. damp, medium to fine sandy, coarse to fine GRAVEL,

little to trace coarse sand, with traces of clay. (GPI to
30 (GP-GC)

39 44
.NOTE: same as from 37.5 to 40.8 ft, but with clay coatings. (GPI

I- 45 ".,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPt.E IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SPliT Sl'00H wo- WHILE CRILu~;r;

5'10 LOOSE 3·4 SOFT T -- TUBE HE - NOT ENCOUNTERED
11-30 MEtllUM DENSE 5-S MEDIUM STIFF U -- UN01STURBEO PISTOH NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. -If---zzr .2 ,.....
51. VERY DENSE 18·30 VERY STIFF X -- OTHER .'1r>
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·~ TEST BORING REPORT BORING NO. B-221
CR88lRR1NE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLg:S BLOWS SAMPLE OEPTM

FIELD CLASSIFICATION AND REMARKSFEET
P R ~R NUMBER RANGE
FOOT II I HES

-(See previous page)
28 46.0

lRelatlVely loose) black TMn02) stained, dry, coarse
14 sandy, fine GRAVEL, little coarse gravel, with slight

47.5 traces of clay. (GP)
58

Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,63
little to trace cobbles, with traces of clay. (GW) to

50 ? (GW-GC)
I-

48 51

30 Brown, damp, medium to fine sandy, coarse to fine GRAVEL. (GP)

. 32 53 ,
Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,

53 with clay coatings on gravel. (GW)

55 55

46 56
Rust-brown, damp. coarse to fine gravelly, medium to fine

29 SAND, with slight traces of clay. (SP)
57.5

38 Black, brown and gray, damp, coarse to fine gravelly,
COBBLES. 11 ttl e to trace coarse to fine sand, with slight

81 clay coatings. (GP)
59.5

60 42 Rust-brown, damp to moist. medium to fine sandy , coarse to
~

fine GRAVEL, trace coarse sand and clay. (GP-GC)
39

NOTE: Returns are slightly moldable.
26

62.5
54 Blacx and brown, damp, cobbly, coarse to fine GRAVEL,

some to little coarse to fine sand (in pockets), with
51 traces of c1 ay. (GP) to

(GP-GC)
~ 65 39

46 NOTE: Bl ack (Mn02) stained gravel encountered from
65 to 68 ft.

50

63 68

107

- 70 ." (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILUNG
5·10 LOOSE 3·4 SOFT T -- TUB!. NE - NOT ENCOUNTERED
"-30 MEDIUM DENSE 5·8 MEDIUM STIFF U -- UNDISTURBED PISTON HR - NOT REAO
31·50 DENSE 9.15 STIFF G -- GRAB SAMPlE BORING NO. B-221 ~l <;. f~~51. VERY OENSE 16-30 VERY STIFF X -- OTHER



~ TEST BORING REPORT BORING NO. B-221
CR8SIRRINE PAGE OF 44

DEPTH CASING SAMPlr SAMPlE
IN SLOWS B~O: SAMPLE OEPTM FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 81 HES NUM8ER

81
Brown and gray, damp, coarse to fine gravelly, COBBLES,

80 little medium to fine sand, trace coarse sand. with
traces of cl ay. (GP) to

76 (GP-GC)

79

75 45 74.alRust-brown. moist, CLAY, little silt. (Cl)
NOTE: W.C. approaching L.L.

22 76
Rust-brown, moist, coarse to fine GRAVEL, li ttl e coarse

68 to fine sand, trace clay, with occasional coobles. (GP-GC)

69 78

93 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little to trace coarse to fine sand, with slight traces

80 85 of clay. (GP)
I- NOTE: Sand occurs in pockets (gap graded).

175

133 82.2

73

82
BlacK and brown, damp to moist, cobb1y, coarse to fine

85 108 GRAVEL, little to trace coarse to fine sand, trace clay. (GP-GC),...

91 NOTE: Much of the soil is stained black (Mn02).
86.5

1';1

Brown, damp to moist, coarse to fine sandy, coarse to
AI'; fine GRAVEL, little to trace cobbles, trace clay. (GW-GC)

I'iQ NOTE: Freauent balls of clavev sand in returns.

I- 90 Bottom of Exploration at 89.0 ft.

l- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPle IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORII.UNG
5-10 LOOSE 3-4 SOFT T -- TUSE HE - NOT ENCOUNTERED

11-30 MEDIUM DENSE s-s MEDIUM STIFF U -- UNOISTUR~D PISTON NR - NOT REAO
31-50 OENSE 9-15 STIFF G -- GRAB SAMPlE BORING NO. B-221 ... 9'"51. VERY DENSE 18·30 VERY STIFF X -- OTHER "" ~
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.". TEST BORING REPORT BORING NO. B-222
CRSSIRAINE

PROJECT: IJr1ce Koaa uraln lunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 56+52

GROUNDWATER DEPTH TO: CASING SAMPLER a~~~;, ELEVATION: 1191.4
DATE START: 3/17187

HRSAFTEl'l
WATER Ioo:

SOTTOM sorrOM
dbl wall 2/24/87DATE COMP C'SIHG OF ;lOU: TYPE -- -- DATE FINISH:

3/17/8. WD HE 89 89' SIZE 10 4-1/4" -- -- DRILLER: Terry Leither-- -- -- -- -- HAMMER WT -- -- - PREPARED BY' Dave Hallman-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING isA~ SAMPLE ~fp~EIN BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE

FOOT INOlES

- 0

a NOTE: Location 2 N 871,772.34, E 508,203.71

9 Brown, damp, silty CLAY, containing organic material. (CL)
-TOPSOIL-

15 3.0

22

~5 29
Tan to white, dry, clayey SILT, with moderate to

33 strongly developed CaC03 cementation. (ML)

45 -CALICHE-

32

62

~ 10 46 10.0
10.0

80
Very hard, gray to white, dry, cemented SILT (roa-like). (I1L)

183 G1 - -CALICHE-
NOTE: Cannot break fragments by hand.

198
13.7 13.7

106 Rust-brown, dry, coarse to fine sandy, fine GRAVEL,
with traces of clay' and slight CaC03 cementation. (GP) to

-15 85 -ALLUVIUM- (GP-GC)

83 16.0

66
Brown and gray, dry, coarse to fine sandy, coarse to fine

67 GRAVEL, trace (small) cobbles, with slight clay coatings
and some CaC03 cementation. (GW)

39 -SGC-

...20 55

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VfllY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3... SOFT T - TUse NE - NOr ENCOUNTERED

11-30 ..Eon.... DeNSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Q -- GRAS SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. .2 yoj B-222
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~ TEST BORING REPORT BORING NO. R_???

CR8SIRRlNe PAGE 2 OF 4

DEPTH CASIN~ SAMPl~ll SAMP\.E
IN BLOW B3 SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPEll RAHGEFEET FOOT II I HES NUMBER

61
(See pfevious page)

54

44

33 24
Rust-brown, damp, fine SAND, little silt. (SM)

25 30 25.2

37

47

58

68 Brown and gray, dry, medium to fine sandy, COBBLES
(small). little coarse to fine gravel. (GP)

30 56
~

61

59

48 33

41 Tan, dry, cl~an, medium to fine sandy, COBBLES. (GP)

f- 35 40

49 36

74

In? Brown and gray, dry, cobbly, coarse to fine GRAVEL,
little coarse to fine sand, with slight clay coatings

80 on cobbles and gravel. (GW)

.. 40 Rn TO

77 Coarse to fine gravelly, COBBLES, little to trace
coarse to fine sand, with clay coatings. (GP)

q4

R?

a'7

44.7

f- 45 "" (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPlE IDENTIFiCATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSI! 0-2 VERY SOFT S -- SP\.JT SPOON wo- WHlL! ORILUNG
5-10 LOOSE 3·4 SOFT T -- TUBI! HE - HOT EHCOUNTI!RED

11-30 MEDIUM DEH~ 5-8 MI!DlUM STII' F U - UHOISTURIlED PIS1tlH HR- HOT READ
31·50 OEH~ 9-15 STII'F G - GRAB SALU'U! BORING NO. B-22251. VERY OEHSE 111-30 VERY STiFf X -- OTHER .,;'l)()
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~ TEST BORING REPORT BORING NO~ D_??"

CR88lRRlNE PAGE 1 OF d

DEPTH CASING SAMPLER SAMIlt.E
IN BLOWS B~~~S SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKS
FEET PER NUMBER RANGE

FOOT 6 INCHES

39
Rust-brown, damp, coarse to fine sandy, coarse to

70 fine GRAVEL, with slight traces of clay and
occasional cobbles. (GP)

41
NOTE: Sand is in coarser and finer layers and/or

63 pockets.

:- 50 31

74

52 NOTE: Black (Mn02) stained gravels at approximately 53 ft.

55

47

55 60 55
Brown and gray, damp, coarse to fine gravelly, COBBLES,

89 trace coarse to fine sand, with slight clay coatings. (GW)

82 57
Rust-brown, damp, medium to fine sandy, coarse to fine (GP) to

35 58 GRAVEL, little coarse sand, with slight traces of clay. (GP-GC)

Qt<;

I- 60 41

NOTE: Black (Mn02) stained gravel s at approximately 58.5 ft.
~,

1;1: Brown and gray, damp, medium to fine sandy; COBBLES, little
coarse to fine gravel, with slight clay coatings. (GP)

QO

,no

65 ,n1 1;1:

Rust-brown, damp, coarse to fine sandy, coarse to fine
1:1: GRAVEL, trace clay• lGW-GC)

An F.7
...... .. .

Bl ack (MnOZ) stained, moist, coarse to fine GRAVEL,

" 68 trace cl ay. (GP-GC)

n, Black and brown, damp, coarse to fine gravelly, COaBLES,
little coarse to fine sand, trace clay, with frequent black

,"',. (Mn02) staining. .' (GW-GC)70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SIlt.IT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-15 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO. 8-222 3"151. VERY DENSE le·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. R_???

CR8SIRRINE PAGE 4 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD Cl.ASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

NOTE: Frequent clayey sand balls in cuttings returns.
100 71

121

99 Rust-brown, damp to moist, coarse to fine gravelly,
COBBLES, little medium to fine sand, trace coarse

110 sand (in pockets) and clay. (GP-GC)

75 82

124
NOTE: Sand is gap-graded and occurs in medium to

? fine and coarse to medium layers and/or pod<ets.

132

97

80 89 80 -- (Gradational Change) --- -- -

85 Brown, damp to moist, coarse to fine sandy, coarse
to fine GRAVEL, trace clay. (GW-GC)

52
82.5

?
NOTE: Possible boulder at 82.5 ft.

168

f- 85 106 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay. (GW) to

100 (GW-GC)

Q"l R7 -
Brown and blad< (Mn02 stained), damp, coarse to fine

/;4 GRAVEL, little cobbles and coarse to fine sand, trace clay. (GP-GC)
RR 5

37 G2 88.5 Rust-brown, damp, silty CLAY. (Cl)

~ Bottom of Exploration at 89.0 ft.- 90

95

BLOWS/FT• DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON we - WHILE DRILLING
5-10 LOOSE 3·. SOFT T -- TUBE NE - NOT ENCOUNTEqED

11- :JO MEDIUM DENSE 5-8 MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-222 ;.~ -~ '"51. VERY DENSE 16. :JO VERY STIFF X -- OTHER -- - • .-£
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TEST BORING REPORT BORING NO. 8-223

CR881RAINE

PROJECT:
I" rJ ce "oao ura 1n runne I

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc.

PAGE NO. 1 of 4
EaUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 50+80

CASING SAMPLER &:I~~~~I ELEVATION: 1189.2GROUNDWATER DEPTH TO:
DATE START: 31l8/BZ

HRSAFTffI p.BOTTOM aoTTOM db1 wa1 3/18/87OATE COMP WATER CASING OF HOUl TYPE -- -- DATE FINISH:
J/llS/lII WD Nt. lS9 89 SIZE 10 4-1/4" -- -- DRILLER: Terry Leither-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: Dave Hallman-- -- -- -- -- HAMMER FALL -- -- --

OEPTH CASING ~MPLER
SAMPLE !ii'~f~EIN SLOWS SLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

III l:;ges NUMSEll RANGE
FOOT

r- 0

0 Location = N 871,199.90, E 508,185.92

0 Dark brown, damp, silty CLAY, with organic material. (Cl)
-TOPSOIl-

0 3.0

9

i- 5 19

25 Tan, dry to damp, SILT, little clay, trace fine sand,
with moderate to strongly developed CaC03 cementation. (Ml)

47 -CALICHE-

78

56
9.5 -

~ .10 28

27 Dark brown, damp, silty, fine SAND, 'trace medium sand
and clay, with occasional to frequent CaC03 nodu1 es and

26 laminations (decrease with depth). (SM)
-ALLUVIUM-

28 13

82
Rust-brown, dry to damp, coarse to fine sandy, coarse

i- 15 90 to fine GRAVEL, trace clay (as cementation). (GW-GC)
-AllUVIUM-

I 75

82 17

56 NOTE: At 17 ft clay content decreases to "traces of"
(approximately 2 - 5%).

60 19
-SGC-

~ 20 93

BLOWS/FT. DENSITY BLOWS/FT. qG~ISU~ ge )SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WO - WHILE ORILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor EHCOUNTEREO

11-30 MEOIIAI OENSE 5-8 MEDIUM STIFF U -- UNOISTURBEO PISTON NR - NOT REAO
31-50 OENSE 9'15 STIFF G -- GRAS SAMPLE
51. VERY OENSE 18-30 VERY STIFF X -- OTHER BORINO NO. :;1t)~~1 8-223
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~ TEST BORING REPORT BORING NO. n .,.,.,

CR881RRINE PAGE ., OF .
DEPTH CASING SA""PL~ SAMPLE

IN BLOWS BL~ SAMPLE DePni
FIELD CLASSIFICATION AND REMARKSFEET PER

81r.eHES NUMBER RANGE
FOOT

70

86
Rust-brown, dry to damp, coarse to fine sandy, coarse to

78 fine GRAVEL, little to trace cobbles, with traces of clay. (GW)
-SGC-

105
24.5

25 74
Brown, dry to damp, coarse to fine sandy, coarse to fine

56 GRAVEL, with slight traces of clay. (GW)

45 27.0
Rust-brown, dry to damp, medium to fine sandy, coarse

20 to fine GRAVEL, with slight traces of clay. (GP)
28.5

31
Rust-brown, dry to damp, medium to fine SAND, with slight

~ 30 25 traces of clay. (S?)

26 31.0
31.8 NOTE: Same as above, but with little coarse to fine gravel. (SP)

32
Brown and gray, dry to damp, coarse to fine gravelly, COBBLES,

104 little coarse to fine sand, with slight clay coatings on
gravel and cobbles. (GP)

70
NOTES: 1. 8" lens of medium to fine SAND with slight traces

I- 35 158 of cl ay encountered from 33.3 to 34 ft.
2. Encountered large cobble or boulder at 34.5 ft.

71 3. From 35 to 38 ft, encountered frequent thin (4 - 6")
layers of black (Mn02) stained, damp, coarse to

"', fine GRAVEL, little cobbles and coarse sand, with
traces of cl ay. (GP) to

117 (GP-GC )

Q, "!q

40
c::, Rust-brown, damp, coarse to fine sandy, coarse to

fine GRAVEL, with slight traces of clay. (GW) to
AQ (GP-GC)

A1 A?

Q? Brown and gray, damp, cObbly, coarse to fine GRAVEL,
little coarse to ffne sand, with slight traces of clay

"'., INTERLAYERED WITH
Rust-brown, damp, medium to fine sandy, coarse to fine

~~ GRAVEL, with, traces of clay. (GP) to45
'~ft ftft\

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORILUHG
5"0 LOOSE 3·4 SOFT T -- TUBE HE - HOT ENCOUNTERED

'1-30 MEDIUM DENSE 5-lS MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-223 , .. ~,1~:51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. B-223
CR88lRRlNE PAGE 3 OF 4

OEPTH CASING SAMPL~ SAMPLE
IN BLOWS BLOW SAMPLE OEPTH

FIl:LD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE
FOOT 8 INCHES

83
(See previous page)

65 47

28
Rust-brown, damp, coarse to fine GRAVEL, little cobbles

83 (small) and medium to fine sand, with traces of clay. (GP) to
(GP-GC)

50 51

43

65 52
Rust-brown, damp, coarse to fine gravelly, medium to

24 fine SAND, with traces of clay. (SP)
53.5

54

55 79

40 Black and rust-orown, damp, coarse to fine GRAVEL,
11 ttl e cobb 1es (small, in layers/pockets) and

68 coarse to fine sand, with traces of clay and
frequent black (MnOZ) staining on gravel. (GW) to

54 (GW-GC)

71

60 65 60 -
95

58

94 Rust-brown and gray, damp, cobbly, coarse to fine
GRAVEL, little medium to fine sand, trace coarse

79 sand, with traces of clay. (GP) to
(GP-GC )

65 100

108 NOTE: Cobbles are predominantly large.

49 67
Black and rust-brown, damp, coarse to fine GRAVEL, trace

38 coarse to fine sand and clay, with occasional cobbles and
black (MnOZ) staining. (GP-GC)

65 NOTE: Occasional balls of clayey sand in returns.
69.5

70 "" (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VEllY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM OENSE 5-S MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
3'-50 DENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO. B-223 .. ~.~~.. --51. VERY DENSE 16-30 VERY STIFF X -- OTHER "-- - ..
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~ TEST BORING REPORT BORING NO. _ AA~

CR88lRRlNE PAGE • OF

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER -

68

70 BlaCK and brown, moist, coarse to fine gravelly, COBBLES,
trace coarse to fine sand, with traces of clay and blacK

92 (Mn02) staining. (GP) to
(GP-GC)

82
NOTE: Frequent balls of clayey sand in returns.

75 90 75
~

57 Dark brown and black, moist, coarse sandy, coarse to
fine GRAVEL, little medium to fine sand, trace (small)

62 cobbles and clay, with blacKc (Mn02) staining. (GW-GC)

53 78

~TES: 1- Balls of clayey sand (up to 3") in returns.
73 2. Returns are easily moldable.

-
80 86

92

90 Brown, gray and blacK, damp to moist, coarse to fine
gravelly, COBBLES, trace medium to fine sand, with

104 traces of clay and· frequent black (Mn02) staining. (GP) to
(GP-GC)

157

l- 85 115

70

149 NOTES: 1- Frequent large cobbles.
2. PocKet of clean gravel from approximately

76 85 to 86 ft.

111;

~ 90 Bottom of Exploration at 89.0 ft.

l- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT 5 -- SPLIT SPOON WD- WHILE DRILUNG
5'10 LOOSE 3·4 50FT T -- TUSE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAS SAMPLE BORING NO. ...::.j-\:) ~51. VERY DENSE 18·30 VERY STIFF X -- OTHER B-223



I

I

I
I

I

I
I

I

I
I

el
I

I

-.

••
I

~ TEST BORING REPORT BORING NO. 6-224
CRSSIRRINE

PROJECT:
.. " I\vau Ua ", UII"'"

CLIENT:
ueLEUw, catner &Company

JOB NO. 11106.00

CONTRACTOR:
Layne Western Co., Inc.

PAGE NO. 1 of 4

EOUIPMENT USED: Reverse CirCUJat10n Rammer Dr111 R1g
LOCATION: Sta. 46+60

GROUNDWATER CASING SAMPLER A~~~~' ELEVATION: 1191.4
DEPTH TO:

DATE START: 3/18/87
HRSAFTER

WATER ~80~~
BOTTOM db 1 wal -- -- 3/18/87DATE COMP OF liOU TYPE DATE FINISH:

;j!IO/O lIlU Nt. 0:1 0:1 SIZE 10 4-1/4" -- -- DRILLER: Terry Leither-- -- -- -- -- HAMMER WT -- -- -- Dave HallmanPREPARED BY:-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CAg'NG ~MPLER

SAMPLE 1ffp~liEIN BL WS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER
iR l,!;ges NUMBEl'! RANGE

FOOT
... 0

0 Location = ~ 870,783.05, E 508,090.68

2
Dark brown, damp, silty CLAY, trace coarse to medium

S sand, with organic material. (Cl)
-TOPSOIL-

10
4.5

5 19
I-

47

35 Tan to brown, dry to damp, SILT, little to trace fine
sand and clay, with moderately developed CaC03

19 cementation and frequent CaC03 nodules. (Ml)
-CALICHE-

28

I- 10 45 NOTE: Varies to well developed CaC03 cementation
(difficult to break chunks of this material by hand).

30

32

31

35 ~Rust-brown, damp, SILT, little fine sand, trace clay
(without CaC03). (ML)

_ 15 28 -ALLUVIUM-
15.7

46
Brown, dry to damp, coarse to fine sandy, coarse to

36 fine GRAVEL, trace clay. (GW-GC)

70 NOTES: 1. Frequent small balls of clayey sand in
returns and sand stuck to gravel wi th clay.

78 2. Fine GRAVEL, little to trace coarse gravel,
from 15.7 to 17 ft. (GP-GC)

I- 20 76 20+ -SGC-
'eoo nov? ,u ",\ -

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
Q-4 VERY LOOSE 0-2 VERY SOFT S - SllLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUoI OENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE g-15 STIFF Q -- GRAB SAMPLE
51. VERY OENSE 18-30 VERY STIFF X -- OTHER BORINO NO. ~:"'.'.~/ 6-224
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co
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~ TEST BORING REPORT BORING NO. B-224
CR88lRRlNE PAGE 2 OF 4

DEPTH CASING SAMPLER SAMPl.E
IN BLOWS B~S SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER p. R RANGEFEET FOOT a INCHES NUMBER

55

52

55 NOTE: Gradational change downward into SGC, difficult
to define top of SGC exactly.

63

25 60 Brown and gray, dry to damp, coarse to fine gravelly,
COBBLES (small, less than 6"), little coarse to fine

50 sand, with slight traces of clay. CGW)

-SGC-
53

1 NOTE: Larger COBBLES at approximately 28 ft. .
'[~

"- 30 98

73

81
32.5

41 Rust-brown, dry to 'damp, ·medium to fine sandy, coarse
GRAVEL, little (small) cobbles, trace fine gravel,

45 with slight clay coatngs. (GP)

I- 35 42
35 5 -1;7 Brown and gray, dry to damp, cobbly, coarse to fine

GRAVEL, little coarse to fine sand, with clay coatings
1::0 on gravel, coarse sand and cobbles. (GW)

~I: 'A
A'2

40 AD

Black, brown and gray, damp, coarse sandy, coarse to
l;n fine GRAVEL, little to trace medium to fine sand, with

slight traces of clay, frequent black (Mn02) staining
A.D and occasional small cobbles. (GP)

A~

•• 44

I- 45 -~

- f",_~ A_V" __ .\

BLOWS/FT. CENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-. VERY LOOSE 0-2 YERY SOFT S -- SPt.IT SPOON WD- WHILE DRILUNG
'-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-a MEDIUM STIFF U -- UHOlSTURBEO PISTON NR - NOT READ
31-50 DENSE g-15 STIFF G -- GRAB SAMPl.E BORING NO. B-22451. VERY DENSE 1"-30 VERY STIFF X -- OTHER 3or€
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~ TEST BORING REPORT BORING NO. Q_??li

CRSSIRRINe PAGE 3 OF 4
DEPTH CASING SAMPLER SAMPLE

IN BLOWS BLOWS SAMPLE CEPTH
FIELD CLASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 6 INCHES NUMBER

43
Rust-brown, damp, medium to fine sandy, coarse to fine

59 GRAVEL, trace coarse sand, with strong traces of clay, (GP) to
slight traces of silt and occasional small cobbles. (GP-GC)

42
NOTES: l. Occasional balls of clayey sand in returns

33 (up to 3").
2. Encountered approximately 6" seam/pocket of

50 28 rust-colored damp, silty CLAY at 49.5 ft.
3. Returns are slightly moldable.

34 51

47
Rust-brown, damp, coarse to fine sandy, coarse to fine

39 GRAVEL, little (small) cobbles, with traces of clay. (GW) to
(GW-GC)

64

55 47 55

I 98

I 200
NOTE: Drill bit plugged at approximately 56 ft.

69

65 Brown, damp, cobbly, coarse to fine GRAVEL, some to
little coarse to fine sand, with slight traces of clay. (G;.I)

60 62

48

64

60 63
Dark brown and black, damp, coarse to fine GRAVEL,

42 little cobbles, trace coarse to fine sand and clay,
64.7 with black (Mn02) staining. (GP-GC)

... 65 62

97
8rown and gray, damp, coarse to fine gravelly, COBBLES,

74 little to trace coarse to fine sand, with traces of clay. (GP) to
(GP-GC)

R8
HOTE: Occasonal balls of SAHD, little clay in returns.

1m

70 0'

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 V;ERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE ORILLING
5-10 LOOSE 3·4 SOFT T -- TUllE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT ~EAD

31·50 DENSE g.15 STIFF G -- GIIAB SAMPLE BORING NO. B-22451. VERY DENSE 16·30 VERY STIFF X -- OTHER ...:!t".·.),
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~ TEST BORING REPORT BORING NO. B-224

CRSSIRRINE PAGE 4 OF 4

DEPTH CASING SAMPl~ SAMPlE
IN BLOWS SLOW SAMPLE DEPTH

FIEl.D Cl.ASSIFICATION AND REMARKSPER PER RANGEFEET FOOT 8 INCHES NUMBER

95 (See previous page)
71.5

61 Brown, molst, cobbly, coarse to fine GRAVEL, 1i ttl e
coarse to fine sand, trace clay. (GW-GC)

56

53 NOTES: 1- Frequent balls of clayey sand in returns
(up to 1.5").

75 67 2. Returns are slightly moldable.

42

77.059

95 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little medium to fine sand, trace coarse sand, with

80 traces of cl ay. (GP) to
(GP-GC)

80 108
f-

U80 Rust-brown, damp to moist, medium to fine sandy,
coarse to fine GRAVEL, trace coarse sand and clay. (GP-GC)

64
NOTE: Returns are moldable.

55 83

88
Brown and gray, damp, coarse to fine gravelly, COBBLES,

85 95 little coarse to fine sand with traces of clay and (GW) to
occasional black (Mn02) staining on gravel and cobbles. (GW-GC)

90

70
87.6

64 tlNlwn, damp, coarse to nne sandY, coarse to nne uRAvt.L,
trace (small) cobbles, with traces of clay. (GW) to

49 (GW-GC)

90 Bottom of Exploration at 89.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT 5 -- SPUT SPOON WD- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE HE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-B MEDIUM STIF F U -- UNDISTURBED PISTON NR - NOT READ
~1.50 DENSE 9_15 STIFF G -- GRAB SAMPLE BORING NO. B-224 ...;t /(')51. VERY DENSE 18-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-225
CR88lRRINE

r'rl ce KoaCl Ura 1n I unne I
,

PROJECT:
CLIENT: beLeuw, Cather &company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4

eQUIPMENT USED: Reverse Circulation Hammer Drill Rig
LOCATION:

Sta. 41+92

SAMPLER R~~~~l ELEVATION: 1190.8
GROUNDWATER DEPTH TO: CASING

DATE START: 3/23/87
HRSAFTel BOTTuM BOTTOM db1 wall S 3/23/87DATE COMP WATER r::F CASING OF HOLE TYPE -- DATE FINISH:

J/(.J/tj wu Nt:. tj::/ i:l9 SIZE 10 4-1/4" I-J/8" -- DRILLER: Terry Leither
-- -- -- -- -- HAMMER WT -- 14UI -- PREPARED BY:

Dave Hallman
-- -- -- -- -- HAMMER FALL -- 30~ --
DEPTH CASING ~MPLER

SAMPLE 1i'fp~EIN BLOWS BlOWS FIELD CLASSIFICATION AND REMARKS
FEET PER e It;ges

NUMBeR RANGE
FOOT

- 0

0 Dati( brown, damp, CLAY, little silt, with organic
material. (Cl)

0 -TOPSOIL-
2.5+

1

E- NOTES: 1. Same as above but without organic material. (Cl)
3 2. Location ~ N 870,320.38, E 508,095.80

-AllUVIUM-

~5
5 5

13
Tan to brown, damp, silty CLAY, with moderately

16 developed CaC03 cementation. (Cl)
-CALICHE-

20

24 9

"'" 10
46

42 (Relatively hard) gray to brown, dry, fine sandy, SILT,
little clay, with well developed CaC03 cementation. (Ml)

33 -CALICHE-

33

32 14
Rust-brown, dry to ,damp, silty fine SAND, with traces

_ 15 26 of clay. (SM)

-AllUVIUM-
23 NOTE: No CaC03 present.

16.5
74

91 Brown and gray, dry to damp, coarse to fi ne sandy,
coarse to fine GRAVEL, trace c1 ay. (GIrI-GC)

68 -AllUVIUM-

~ 20 66 20.0
<:,.., "",,+ " ••" \

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

()-4 VERY LOOSE 0-2 VERY SOFT 5 -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-. SOFT T -- TUBt: NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 OENSE 9-15 STIFF o -- GRAB SAMPLE

B-a!l51+ VERY DENSe 18-30 VERY STIFF X -- OTHER BORINO NO. .-. J I...-;1,- :

1tl
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~ TEST BORING REPORT BORING NO. o_??!:

CRSSIRRINE PAGE ., OF .
DEPTH CASING SAMPlr SAMPlE

IN BLOWS B~~ SAMPLE DEPTM
FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT e INCHES NUMBER

94

90

91 Brown and gray, damp, coarse to fine gravelly, COBBLES,
(small), little coarse to fine sand, with traces of clay. (GP) to

112 -SGC- (GP-GC)

25 97

81 NOTE: OCcasional small balls (1/2-) of clayey sand in
returns. Lacks somewhat the coarse gravel fraction;

71 cobbles are predominantly smaller than 8-.

78 28
Brown, dry to damp. medium to fine sandy, coarse to fine

59 GRAVEL, little to trace coarse sand, with slight traces
of clay and occasional cobbles. (GP)

30 62 30
NOTE: Possible boulder at 30.5 ft.

149 Brown and gray, dry to damp, coarse to fi ne gravelly,
COBBLES. trace coarse to fine sand. (GP)

99 32
Brown, damp, coarse to fine sandy, coarse to fine

48 GRAVEL, trace cobbles (small, less than 6-), with
slight traces of clay. (GW)

40 34

~ 35 90
Brown and gray, dry to damp, coarse to fine gravelly,

81 COBBLES, little to trace coarse to fine sand. (GP)

H.1

37.5 -
1M:

Black and gray, dry. coarse sandy, coarse to fine
iiI; GRAVEL. little to trace medium to fine sand (in layers),

with frequent black (Mn02) staining. (GP)
40 1Ei

40,5,.,

?J: Rust-brown. damp. medium to fine sandy. coarse to fine
GRAVEL. with traces of clay and occasional small cobbles. (GP) to

10 (GP-GC)

'11 NOTE: Clay is concentrated in layers.

45

SLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY lOOSE o-:z VERY SOFT S -- SPlIT SPOON wo- WHILE DRllUNG
5'10 lOOSE 3·4 SOFT T - TUllE HE - HOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNOlSTURSED PISTOH NR - NOT READ
31·50 DENSE 9-15 STIFF G -- GRAB SAMPlE BORING NO. o.=! I 2. •.51. VERY DENSE 18·30 VERY STIFF X -- OTHER B-225
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~ TEST BORING REPORT BORING NO. 8-225

CRS SIRRINe· PAGE 3 OF 4

DEP1ll CASING SAMPl~RI SAMPLE
IN BLOWS B~~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT 6 INCHES NUMBER

43

52

41 -
Rust-brown and gray, damp, coarse to fine GRAVEL,

67 little (small) cobbles and coarse to fine sand, wi th
slight traces of clay. (GP)

50 45
""

72

65 NOTE: Sand occurs in medium to fine and coarse to
medium pockets/layers.

67

74

55 74 55

44

42 Rust-brown, damp, coarse to fine GRAVEL, little
medium to fine sand, trace (small) cobbles, with

65 traces of clay. (GP) to
(GP-GC)

71

""
60 61

55 61

"'l"'l Black, damp, coarse to fine GRAVEL, trace medium
to fine sand, with traces of clay and black (Mn02)

dd staining. (GP) to
(GP-GC)

« 64

65 <;? Dark brown and black, moist, coarse sandy, coarse to
fine GRAVEL, trace medium to fine sand and clay, with

"1< frequent black (Mn02) staining. (GP-GC)

"? NOTES: 1. Returns are slightly moldable (hold in a ball
when squeezed).

?? 2. Frequent balls of clayey sand in returns
(up to 2").

""

""
7n

70
' ... .~,

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENse 5-B MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G ---- GRAB SAMPLE BORING NO. B-225 --,
51. VERY DENSE 16-30 VERY STIFF X -- OTHER ",~ .. ..,
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~ TEST BORING REPORT BORING NO. B-225
CRSSIRRINE PAGE 4 OF 4

DEPTH CASING S~~~ SAMPlE -IN B~~ SAMPLE DEPTH
FIELD CLASSIFICATION AND, REMARKSFEET FOOT 81f21H£S HUMBER FlAHGE

TReTatlVely stltt! re(l(llSn-Orown, (lamp, I.LAT. (CH)

18 71

74 Brown and gray, damp, cobbly, coarse to fine'GRAVEL,
11 ttl e to trace medium to fine sand, with traces of

71 clay. (GP) to
73.5 (GP-GC)

54

Brown and black, damp to moist. coarse sandy, coarse75 53 ".

to fine GRAVEL, little medium to fine sand, little to
50 trace (small) cobbles. with traces of clay and frequent

blacK, (Mn021 staining. (GP) to
44 (GP-GCl

46
NOTES: 1. OCcasional balls of clayey sand in returns.

42 2. Large cobble at approximately 79.5 ft.

80 71
f- BO.5

46

Black, damp, coarse sandy, coarse to fine GRAVEL,36
with traces of medium to fine sand and clay. (GP-GC)

41
NOTE: Material is stained black with Mn02.

31 83 8
14

85 10 IT Medium dense, tan to brown, damp to moist, medium to
14 51 84.5 fine SAND, trace fine gravel (in layers), with slight (SP) to

30 11 86 traces of clay. (SP-SC)

26

27 NOTE: Returns are slightly moldable (due as much to
moisture as to clay content).

32

f- 90 Bottom of Exploration at 89.0 ft.

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSC 0·2 VERY SOFT S -'- SPliT SPOON wo- WHlU DRILUNG
5-10 LOOSE 3·. SOFT T -- TUe! NE - NOT ENCOUNTERED

11-30 MEDlUIII DENSE 5-8 MEDIUM STIF F U -- UHOlSTURBa) PISTON NR - HOT REAO
31·50 OEMS! i·1S STIFF G -- GRAS SAMPlE BORING NO. 6-225 ,6;'it-=t'51. V!JlY tlENSE 18·30 VERY STIFF X -'- OTHER
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~ TEST BORING REPORT BORING NO.
CRSSIRRINE B-226

PROJECT: Price Road Drain Tynnel
CLIENT: De! e'N, Catber &Compan¥ JOB NO. ",06 00

CONTRACTOR: I ayne Western Co Inc PAGE NO. 1 Of 4
EQUIPMENT USED: r4 ... 4 lh"""".. n..n, 04 ... LOCATION: Sta 37+30

GROUNDWATER DEPTH TO: CASING SAMPLER R~~:it El.EVATION: , J92 2

HRSAFTER ~~~":a
BOTTOM DATE START: J!2J/87

DATE COMP WATER OF "Ou: TYPE '*' 1 w"ll <: -- DATE FINISH: 3/27/'37
31?71P,~ WD '-IF' p,q' p,q' SIZE 10 4_114" 1_3/P," .- DRILLER: Terry I either

-- -- -- -- -- HA....ER WT -- 140& -- PREPARED BY: Dave Hallman
-- -- -- -- -- HA"MER FALL -- JO" --
DEPTH CASINO fsA:~R SA..PLE SO'~~EIN BLOWS FIEl.D CLASSIFICATION AND REMARKSFEET PER e l:;ge NU..s£R RANGE

FOOT

- 0

4

14 NOTES: 1. Location =N 869,852.94. E 508.079.61
2. No returns from 0 to 3 ft.

13 .
13

5 15 Brown to tan. dry. SILT. trace clay, with moderate to
I-

well developed CaC03 cementation. (ML)
16

-CALICHE-
27

.
J6 NOTE: Some chunks of this material are difficult to

break. by hand.
31

f- 10 27
~very hard. gray to tan. dry. strongly cemented.

35 (roa-like) fine sandy SILT.
-CALICHE-

S5 NOTE: Difficult to tell composition due to hardness;
12.5 cannot break chunks of this material by hand.

24
NOTE: Same as from 3 to 10.5 ft. but poorly to moderately

18 developed laminar CaC03' (ML)
14.5 -ALLUVIUM-

I- 15 27

34 NOTE: Same as from 3 to 10.5 ft. (ML)

-CALICHE-
34 -ill Rust-brown. damp. silty fine SAND. with traces of clay. (SM)

NOTE: No CaC03 present.
33 18

27 Brown and gray. dry to damp. coarse to fine sandy. coarse
to fine GRAVEL. with traces of clay and occasional cobbles. (GW) to

- 20 24 -SGC- (GW-GC)

BLOWS/FT. DENSITY Bl.OWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

Q-04 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
$-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTEREO

11-30 MEDIUM CENSE 5-8 MEDIUM STIFF U -- UNOISTURBEC PISTON NR - NOT READ
31-$0 DENSE 9-15 STIFF o -- GRAS SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. !!.IS O-!;!;o
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~ TEST BORING REPORT BORING NO. B-226
.CRS SIRRINE PAGE 2 OF 4

DEPTH CASING St~8~~R SAMPLE
IN B~~S SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKS~R RANGEFEET FOOT e I HES NUMBER

37
, GRADATIONAL TO

53

62

67 Brown and gray, damp, cobbly, coarse to fine GRAVEL,
1i ttl e to trace medium to fine sand, wi th traces of

25 75 coarse sand and clay. (GP) to
~ (GP-GC)

60

62
NOTES: 1- Frequent small (1/4" to 1/2") balls of

69 clayey sand in returns.
2. Clay content decreases downward.

68

30 58

66 31

110 Brown and gray, dry, coarse to fine gravelly. COBBLES,
trace coarse to fine sand. (GW)

100

75 34 -
35 45

76 Brown and gray, dry to damp, cobbly. coarse to fine GRAVEL,
trace coarse to fine sand. (GP)

51
INTERLAYEREO WITH

75
Rust-brown, damp, medium to fine sandy, coarse to fine GRAVEL,

68 trace coarse sand, with slight clay coatings. (GP)

40 66

63 NOTE: Interlayered material occurs ·in 6 - 12" layers or pockets.

75

39 .
71

~ 45 l:Q

.
BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5"0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-8 MEDIUM STIF F U -- UNDISTURBeD PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE - ~4G _

51. VERY DENSE 111·30 VERY STIFF X -- OTHER
BORING NO. B-226 3/~
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..... TEST BORING REPORT BORING NO. B-226
CRSSIRRINE PAGE 3 OF 4

DEPTH CASING SAMPL\R SAMPLE
IN BLOWS BLOW SAMPLE OEPTH

FIELD C1.ASSIFICATION AND REMARKSPER PER RANGEFEET FOOT II INCHES NUMBEoR

65 46

19 Brown. damp. clean. fine SAND, little medium sand. (SP)

13
,JQ ,J '+~ ~48.2

22 ~ Very dense. rust-brown. damp. medium to fine sandy.
coarse to fine GRAVEL. with traces of clay. (GP)

50 61 50 NOTE: Split spoon refusal on gravel at 48.5 ft.,..
50

Brown and gray. dry to damp, coarse to fine gravelly,
78 COBBLES. little to trace coarse to fine sand, with

traces of clay. (GP) to
115 (GP-GC)

107

55 80 55
-

69
Brown and gray. dry to damp. cobbly. coarse to fine

64 GRAVEL, little coarse to fine sand. with traces of (GW) to
cl ay. (GW-GC)

65
58.5

89

60 112
~

101 Brown and gray. dry to damp, coarse to fine gravelly.
COBBLES. little coarse to fine sand. wi th s11 ght traces

100 of clay. (GW) to
(GW-GC)

81 -

82

65 102 ~IOTE : When driller pulled bad< casing at 68 ft. he
had to "bump· it with the hammer - could not pull

98 with hydraulics alone. Once freed, the casing
suddenly pulled quite easily - casing broke leaving

69 20 ft section in the ground.

189 68

34 B~own, damp. medium to fine sandy. coarse to fine
GRAVEL. trace coarse sand, with traces of clay. (GP) to

~ 70 17 (GP-GC)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLf IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY Loose 0·2 VERY SOFT S -- SPLIT SPOON we - WHILE ORILLING
S-10 LOOSE 3-4 SOFT T-- TUBe NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE S-8 MEDIUM STIFF U-- UNDISTURBED PISTOH NR - HOT READ
31·$0 OENSE 9·15 STIFF G-- GRAB SAMPl..E BORING NO. B-226 .3 J '.S1. VERY DENse 111·30 VERY STIFF X-- OTHER , I
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TEST BORING REPORT BORING NO. R-??f'i

CR88lRRINE PAGE 4 OF 4

OEPTH CASING SA~&.'¥iR SAMPlE
IN BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PEA RANGEFEET FOOT 8 IHCl'fES NUMBER

70.3
118 NOTE: Drilling resumed on 3/27/87 from 68 ft.

Hole was redrilled 11 ft north due to brdcen casing.
62

Brown. damp, coarse to fine GRAVEL, little cobbles and
51 coarse to fine sand, with traces of clay. (GW) to

(GW-GC)
56 NOTE: Frequent balls of clayey sand in returns (up to 2").

75 62 75
fo-

110 Brown and gray, damp, coarse to fine gravelly. COBBLES,
little coarse to fine sand, with traces of clay. (GW) to

154 (GW-GC)

99 78

53
Brown. damp, coarse to fine GRAVEL, little coarse to fine

80 60 sand. trace (small) cobbles and clay. (GP-GC)

60

57 NOTES: 1. Frequent balls of clayey sand in returns.

1 2. Returns are moldable.
._.

~

fo- 85 48 85

52

53 Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
little (small) cobbles, trace clay. (GW-GC)

59

-78 NOTE: Returns are moldable

90 Bottom of Exploration at 89.0 ft.

l- 95

BLOWS/FT. DeNSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION· GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S -- SPliT SPOON wo- WHll.E ORIl.UNG
5·10 LOOSE 3·4 SO" T -- TUBE NE - HOT ENCOUNTERED

11-30 I.uEDtUM OENSE 5-8 MEDIUM STIFF U -- UNOISTURBED PtSTOH Nfl - NOT READ
31·50 OENSE 9·15 STIFF G - GRAB SAMPlE BORING NO. 6-226 ... .
51. VERY OENSE 18·30 VERY STIFF X -- OTNER .."': I.,,!,
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~ TEST BORING REPORT BORING NO. B-227
CR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: OeleUW, Cather &Company JOB NO. m06 00

CONTRACTOR: Layne Western Co., Inc, PAGE NO- 1 of 4
EQUIPMENT USED: ri ..,."I~f'it'l" Ih......... n..n1 Of,. LOCATION: Sta 149t52

GROUNDWATER DEPTH TO: CASING SAMPLER A~~=il ELEVATION: 1186 4

HRSAFTER
o:o~::a

BOTTOM
DATE START: ~/J/Q7

OATE COMP WATER OFHOU TYPE
"'" 1 ..." 1 -- -- DATE FINISH: 4/3/S7

4/3/87 WD NE 79' 79' SIZE 10 4-114- -- -- DRILLER: r, leither
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: D. Hallman
-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING ~MPlER

SAMPlE !if~~!IN BLOWS BlOWS FIELD CLASSIFICATION AND REMARKSFEET PER
lll~es

NUMBER RANGE
FOOT

,... 0

4
Dart brown, dry to damp, CLAY, trace Silt, with

12 Cae03 present. (el)
-TOPSOIl-

12 3
NOTE: Location '" N 881,075.62, E 508,294.69

16

_ 5 19 Tan to brown, dry to damp, SILT, trace fine sand
and clay, with moderately to well developed Cae03

22 cementation and laminations. (Ml)
-CALICHE-

26

32

46 9
Tan, dry, medium to fine SAND, 1ittl e fine gravel. (SP)

-. 10 18 10 -AllUVIUM-

41

51 (Relatively loose) brown and gray, dry to damp, clean,
Cobbly, coarse to fine GRAVEL, little to trace coarse

49 to fine sand, with minor traces of CaC03' (GW)
-SGC-

35

.... 15 41

39 NOTE: CaC03 does not seem to be imparting any strength.
No sand grains cemented onto gravel or cobbles. No CaC03

37 observed below 15 ft.

54

57 19
NOTE: Boulder at 20 ft.

I- 20 109 (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

()-04 VERY lOOSE 0-2 VERY SOFT S -- SPlIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM oe~ISE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 OENSE 9-15 STIFF Q -- GRAB SAMPLE
51+ VERY DeNSE 18-30 VERY STIFF X -- OTHER SORINe NO. ..~' ..; r ti-~~I
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~ TEST BORING REPORT BORING NO. B-227

CRSSIRRINE PAGE 2 OF 4

DEPTH CASING
s~~~r

SAMP\.E
IN B~~:S SAMPLE OEPTH FIELD CLASSIFICATION AND REMARKS

FEET FOOT e I~HES NUMBER RANGE

200
Brown and gray. dry to damp, coarse to fine gravelly,

56 COBBLES. little to trace coarse to fine sand. (GP)

65

74 NOTES: 1. Frequent black (Hn02l staining from
21 to 23 ft.

25 82 2. Slight clay coatings on gravel and cobbl es
f- begin to appear at 23 ft.

92

89

~ Rust-brown and gray. damp, medium to fine sandy. coarse127
to fine GRAVEL. with clay coatings present on gravel. (GP)

48 29

30 77
~ Rust-brown and gray, damp. cobbly, coarse to fine GRAVEL,

88 little coarse to fine sand, with traces of clay. (GW)

88

72 33 -
115

35 113... Brown and gray, damp, coarse to fine gravelly, COBBLES.
97 little to trace coarse to fine sand, with traces of clay. (GPl

144

164

?
39.5

40 33 Rust-brown, damp to moist, medium to fine sandy, coarse
to fine GRAVEL. with strong traces of clay. (GP) to

40 NOTE: Returns are moldable. (GP-GC)
41.5

71 Brown and gray. damp. coarse to fine gravelly, COBBLES,
trace coarse to fine sand, with traces of clay. (GP)

75 43
Rust-brown, damp to moist. medium to fine sandy, coarse

46 to fine GRAVEL, with strong traces of clay. (GP) to
(GP-GC)

f- 45 41

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPU: IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- Sl'LIT SPOON WD- WHILE ORllUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM OENSE 5-e MEOIUM STIF F U -- UNDISTURBED PIS~ NR - NOT READ
31.50 OENSE 9-15 STIFF G -- GRAB SAMPLf BORING NO. B-227
51. VERY OENSE le·3D VERY STIFF X -- OTHER .....' - ..
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~ TEST BORING REPORT BORING NO. B-227
CR88lRRINE PAGE 3 OF 4

DEPTH CASING SAMPL~R SAMPLE
IN BLOWS B~~: SAMPLE DEPTH

FIELD CLASSIFICATION' ~O REMARKSFEET
PER

NUMBER RANGE
FOOT 8 INCHES

30 (See previous page)
46.5

56
Brown and gray, damp to moist, cobbly, coarse to fine

82 GRAVEL, little coarse to fine sand, with traces of clay. (GW) to
(GW-GC)

63 49
Rust-brown, moist, medium to fi ne SAND, 1i ttl e coar se to

50 35 fine gravel, trace cl ay. (SP-SC)

39 51

105
Rust-brown and gray, damp to moist, medium to fine sandy,

58 COBBLES, some coarse to fine gravel, with traces of clay. (GP) to
(GP-GC)

73

51; 60 55

46
Rust-brown, moist, medium to fine sandy, coarse to

41 fine GRAVEL, trace coarse sand, with traces of clay. (GP) tc
(GP-GC)

55

34

6n 46 60
~

56

t:.t:. Brown, moist, cobbly, coarse to fine GRAVEL, 11 ttl e
coarse to fine sand, trace clay. (GW-GC

40

1':11

~ 6" 79

1;' 66

'11 Brown, moist, coarse to medium sandy, coarse to fi ne
GRAVEL, trace clay. {GP-GC

'A

NOTE: Returns mold well.
All. 69

AA (See next page)7l.J

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·.. VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON we - WHILE ORILLING
5'10 LOOSE 3·.. SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE

BORING NO. B-227 ?2/51. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-227

CR88lRRlNe PAGE 4 OF 4

DEPTH CASING SAMPl!r SAMPLE
IN BLOWS B~~ SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGe
FEET FOOT 8 INCHES NUMBER

74

65 Brown to rust-brown, moist, cobbly, coarse to fine
GRAVEL. little medium to fine sand. trace coarse

50 sand, with traces of clay. (GP) to
(GP-GC)

131

75 108

80 NOTE: Bit plugged from 73 to 79 ft. blow counts misleading.

77

71 .
124

80 Bottom of Exploration at 79.0 ft.

I- 85

90

I- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMP~ IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S - Sl'LIT SPOON wo- WHILE DRILUNG
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEOIUM STIFF U -- UNCISTURBEO PISTON NR - NOT READ
31-50 DENSE 9_15 STIFF G -- GRAB SAMPLE BORING NO. 8-227.32 z.51. VERY DENSE 1S-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT B-22B
CA88lAAlNE

BORING NO.

PROJECT:
ror I (;~ Koaa ura 1n I unne I

CLIENT:
UeCeuw, Cather &Company

JOB NO. 11106.00

CONTRACTOR: layne Western Co., Inc.
PAGE NO. 1 of 4

EQUIPMENT USED: Reverse Clt'culabon Hamer Drill R1 g
LOCATION: Sta. 98+42

GROUNDWATER DEPTH TO: CAS1NG SAMPLER, R~g~il ELEVATION: 1196.8
DATE START: 3712/87

HRSAFTER ~TTOM BOTTOM
DATE COMP WATER CASING OF HOLE TYPE cb1. wa1 S -- DATE FINISH: 3/12/87
:>/ I~/l:l i/U Nt l:l~ l:l~ SIZE 10 14-1/4" 1-3/8' -- DRILLER: T. Leither-- -- -- -- -- HA....ER WT -- 1401 -- A. HowardPREPARED BY:-- -- -- -- -- HA....ER FALL -- 30· --

DEPTH CASING ~"Pl.ER SAMPLE !j,"'fp~REIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGE
FOOT ~ INCHES

I- 0

1 Oali{ brown, dry, fine sandy SILT, little clay, trace coarse

r
1.5 to fine gravel and coarse to medium sand, with roots. (ML)

I

NOTE: Location 2 N 875,963.48, E 508,242.86
5

9
Tan to light reddish-brown, dry to damp,

5 13 moderately cemented, clayey SILT, little fine sand,- trace coarse sand. (ML)
14 -CALICHE-

12
NOTE: Caliche drilled easily; but s11 t returns were

17 cemented nodules.

19

10 22
~

33

44
12.5

40 Light brown and gray, dry, medium to fine sandy, coarse
to fine GRAVEL, trace cobbles and silt (hard to tell if

109 silt is mixed in from above). (GP) to
(GP-GM)

15 78 -SGC-
I-

101

318 NOTE: Pushed cobble or boulder at 16.5 ft (no returns,
17 .5 high blow counts).

94

42 Tan and gray, dry, clean, coarse to fine gravelly, coarse
to fine SAND, 1ittl e cobb 1es. (SW)

I- 20 52

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

Cl-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
'-10 LOOSE 3-" SOFT T -- TUE!£ NE - Nor ENCOUNTERED

'1-30 ..EDIUM OENSE 5-8 MEDIUM STIFF U -- UNDISTUR3ED .~::';;~~ j NR - ,'lOT READ
31-30 OEHS~ 9-13 STiFF C -- GllAB S~MPI..E

,:,;",- 'i.: M'; i;;E,;'~ 3t: i "'1-30 VERY STIFF X -- OTHER BORINO NO. ..32.3 B-228



~ TEST BORING REPORT BORING NO. B-228

CR88lRRINE PAGE 2 OF 4

DEPTH ~ING SAMPL'f.R SAMPlE
IN B~~S B~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET FOOT e INCHES NUMBER RANGE

'::U.:l

72

82
Light brown and gray, dry, coarse to fine GRAVEL, little

86 cobbles and coarse to fine sand (more medium to fine sand). (G?)

75

7925

112

75
NOTE: Occasional pockets of damp, rust-brown, medium

61 to fine SAND, trace clay in cuttings returns at approximately
27 ft.

56

5330
I- Light brown and gray, dry to damp, medium to fine sandy, coarse

58 to fine GRAVEL, little cobbles, trace coarse sand. (G?)

55

55 33.0
Kust-brown, damp, medi urn to fine SAND, trace coarse to fine

32 gravel and coarse sand. (S?)
34.5

35 69

98

197 Gray, dry, cobbly, coarse to fine GRAVEL.!.Q. coarse to fine
gravelly, COBBLES, trace coarse to fine sand (returns were

133 mostly rock chips). (GW)

64

40 101 40.0
NOTE: Same as above, but some to 11 ttl e medi um to fine

94 sand, trace coarse sand. (G?)

61 42.0
Light rust-brown, dry to damp, medium to fine SAND, trace

47 coarse sand. (S?)
43.5

58 Brown and gray, dry to damp, medium to fine sandy, coarse to
fine GRAVEL, some cobbles, trace coarse sand. (G?)

~ 45 ~ ..

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S-- SPliT SPOOH wo- WHILE ORILUNG
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE '-s MEDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9-15 STIFF Q -- GIlAB SAMPLE BORING NO• .;;' !...- B-228
51. VERY DENSE 1e.3O VERY STIFF X -- OTHER
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TEST BORING REPORT BORING NO. B-22B
CRSSIRRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPl.E
IH BLOWS BLOWS SAMPLE CEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RAHGEFEET FOOT e INCHES HUMBER

61 46.0
very aense, Drown and gray, damp, coarse to f1 ne gravelly,

33 'I. coarse to fine SAND, trace cobbles, with traces of cl ay. (SW)

OUIO Sl 46.:.,8
36 47.8 48.0

205

50 58 Brawn and gray, dry to damp, coarse to fine GRAVEL,
little cobbles and coarse to fine sand. (GW)

42

36

~7 53.0

76

55 76
~

55
Dark brown and gray, dry to damp, cobbly, coarse

62 to fine GRAVEL, some to little medium to fine sand,
trace coarse sand, with slight traces of clay as -

70 coatings an gravel "and cobbles. (GP)

61

60 62

55
61.5

57 Light rust-brawn and gray, damp, coarse to fine GRAVEL,
little medium to fine sand, little to trace cobbles and

39 coarse sand, with traces of clay as coatings and throughout
sand matrix. (GP) to

67 (GP-GC)

.- 65 76 65.0

126
Brown and gray, dry to damp, medium to fine sandy, coarse

79 to fine GRAVEL, little cobbles and coarse sand. (GP)

61}

68 5 -
/;1 NOTE: Attempted SPT with casing at 69 ft. (SAND) • Circul ation

cleaned hale to 69.5 ft ahead of casing.

~ 70
~ .. ,., S2 69.:.,5 (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPU: IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPl.IT SPOON wo- WHILE CRILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

1'-30 MECIUM DENSE 5-e MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31-50 OENSE 9-15 STIFF G -- GI'lAS SAMPl.E BORING NO. B-228 ,It·-51. VERY OENSE Ill. 30 VERY STIFF X -- OTHER ~......... ~ ... ~
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~ TEST BORING REPORT BORING NO. " .,.,0
CR88lRRlNE PAGE A OF

.
DEPTH CASING SAMPL'!sR S...MPt.E

IN SLOWS SL~ SAMPLE DEPTH
FIELD CL.ASSIFICATION AND REMARKSfJR PI! RANG£FEET OT 8 INCHES NUMBER

14 - Medium dense to dense, tan, damp to moist, medium SAND,
27 3 S2 71.( 71.0 trace coarse and fine sand, and clay (cream colored clay). eSP-scI

82

Ii?

Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,
71 1itt1e cobbles. wi th traces of cl ay and thi c:k c1 ayey sand

coatings on cobbles and gravel. (GW) to

f- 71: 79 (GW-GC)

101

R6 710
NOTE: Same as above, but coarse to medium sandy and trace

138 fine sand. (GP) to
(GP-GC)

74

an 36 80.0

7?

,:ll

Brown and gray. da~p. coarse to fine GRAVEL, little cobbles
107 and medium to fine sand, trace coarse sand, with traces of clay

and thick clayey sand coatings on coarser fraction. (GP) to
llll (GP-GC)

- 85 1?1:

,AA

.....
~ 87.0

Brown and gray, dry, medium to fine sandy, coarse to fine
....n GRAVEL, some cobbles, with dry clay coatings on cobbles

and gravel •..,.,
9u Bottom of Exploration at 89.0 ft.

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPt.IT SPOON Wtl- WHILE ORILUNG
5-10 LOOS!! 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 ..EDIUM STIFF U - UHOtSTURB£D PISTON NR - NOT REAO
31-50 DENSE g.15 STIFF G -- GIlA8 s.....PLE BORING NO.51. VERY DENSE 18·30 VERY STIFF X -- OTHER B-228 ~7.6
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~ TEST BORING REPORT BORING NO. 6-229
CR881RRINe

PROJECT: Prl ce Road Uraln I unne

CLJENT: DeLeuw, Cather &Company JOB NO. 11106.00

CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4

EaUIPMENT USED: Reverse Circulation Hammer Drill Ri g l.OCATION: Sta. 83+59

GROUNDWATER DEPTH TO: CASING SAMPLER R~~::I ELEVATION: 1195.7
DATE START: 4/3/87

HRSAFTER
WATER

aoTTo... aoTTON dbl wall 4/3/87DATE COMP pc CASING OF HOLE TYPE -- -- DATE FINISH:
4/3/87 WO NE 79' 79' SIZE 10 4..1/4" -- -- DRILLER: T. leither

-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: O. Hallman
-- .- -- -- -- HAMMER FAll -- -- --
DEPTH CASING ~MPl.ER

SAMPLE SO'fp~REIN SLOWS BLOWS FIELD CLASSIFICATION AND REMARKS
FEET PER

~ l~eES
NUMSER RANGE

FOOT
,.... 0

2

6 Oatit -b rown, dry to damp, CLAY, little silt with slight
traces of CaC03 frequently as small 0/16") nodules. (Cl)

0 3 -ALLUVIUM-

J NOTE: Location a N 874,488.3, E 508,256.0

~_ 5 Tan, dry to damp, clayey SILT, with poorly developed
CaC03 cementatiton and thin CaC03 laminations (1/16"). (ML)

9 -CALICHE (weak)-

9

9
8.5

21

'- 10 43 Tan and gray, dry, coarse to fine sandy, coarse to fine
GRAVEL, with moderately developed Ca'03 cementation. (GW)

29 -CALICHE-

38 12.2

81
(Relatively loose) brown and gray, dry, cobbly, coarse

39 to fine GRAVEL, some to little coarse to fine sand,
with slight CaC03,coatings on gravel and cobbles. (GW)

.... 15 58 -SGC-

"1
16.5

10 I
I

'0 (Relatively loose) brown, damp, medium to fine sandy,
COBBLES, little to trace coarse gravel. (GP)

10

i- 20
?c;

Bl.OWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPl.E IDENTIFICATION GROUNDWATER ABBREVIATIONS

Q-4 VERY lOOSE 0-2 VERY SOFT 5 -- SPLIT SPOON WD - WHilE ORILLING
5-10 lOOSE 3-4 SOFT T -- TUSE NE - Nor ENCOUNTEnED

11-30 MEDIUM DENSE 5- B MEDIUM STIFF U -- UNOISTURSEO PISTON NR -' NOT READ
31-50 DENSE 9-15 STIFF C -- CRAS SAMPLE
51 .. VERV DENSE 1S-30 VERI' STIFF X -- OTHER BORINe NO. ,.

0-,,,,,
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~ TEST BORING REPORT BORING NO. B-229
CR88&RRINE PAGE 2 OF 4

OEPTH CASING SAMPlr SAMPLE
IN BLOWS BL~W SAMPLE O£PTH

FIELD CLASSIFICATION AND REMARKSP'ER P R RANGEFEET FOOT 6 INCHES NUMBER

20.5 (See previous page)

'u

~

40 Gray, brown and black, dry, cobbly, coarse to fine
GRAVEL, trace coarse to fine sand, with black (Hn0 2)

50 staining. (GP)

25 38 INTERLAYERED WITH

33 Rust-brown, damp, medium to fine sandy, coarse to fine
GRAVEL. trace (small) cobbles and coarse sand, with slight

45 traces of cl ay. (GP)

53

47 29

30 32
(Relatively loose) rust-brown, damp, medium to fine sandy,

22 coarse to fine GRAVEL, with slight traces of clay. (GP) to
(GP-GC)

17

23 33

53
(Relatively loose) brown, gray and black, dry to damp,

35 58 coarse to fine gravelly, COBBLES, trace to "with traces
of" coarse to fine sand and with frequent black (Hn02)

51 staining. (GP)

3A 37

Gray and black, dry to damp, coarse sandy, fine GRAVEL,
33 little coarse gravel, trace medium to fine sand, wi th

black (Hn02l staining. (GP)
29 39

40 liQ

Gray, brown and black, dry to damp, cobbly, coarse to
54 fine GRAVEL, little to trace coarse 'to fine sand, with

frequent black (Hn02) staining and occasional slight
I;Q clay coatings. (GP)

"17

NOTE: Sand is concentrated in pockets or layers.
~, 44

(See next page)
~ ..

45

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUl'-ERED
"-30 MEDIUM DENSE 5-6 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-229 -
51. VERY DENSE 16·30 VERY STIFF X -- OTHER _-.= I'!'
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~ TEST BORING REPORT BORING NO. R_??Q

CR88lRRINE PAGE "I OF A

OEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT 6 INCHES NUMBER

72 Brown and gray, dry to damp, coarse to fine gravelly,
COBBLES (few large), little coarse to fine sand,

67 with slight clay coatings on gravel and cobbles. (GW)
47.7

64
Rust-brown, damp, coarse to fine GRAVEL, little medium

46 to fine sand, trace cobbles and coarse sand, with slight
traces of cl ay. (GP) to

50 57 (GP-GC)

93 NOTE: Large cobble or small boulder at 50 ft.

57 52
Brown and gray, damp, coarse to fi ne gravelly, COBBLES,

71 trace coarse to fine sand, with clay coatings. (GP)
53.5 -80

55 56

61 Rust-brown, damp, cobbly, coarse to fine GRAVEL, little
medium to fine sand, trace coarse sand, with traces of clay. (GP) to

40 (GP-GC)

56

65

60 82

,:;n

AI: NOTE: Clay content increased at approximately 60 ft
(but not to "trace" clay). Occasional balls of clayey

I:R sand in returns up to 3/4").

lnn

65 QA

"':1 lif';

54 Dark brown to black, moist, cobbly, coarse to fine
GRAVEL, little coarse sand, with traces of medium

1;7 to fine sand and clay, and with black (Mn02) staining. (GP) to
68.5 (GP-GC)

1::"- -

~ 70 <:., (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHILE DRILLING
5'10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11'30 MEOIUM DENSE 5-8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-229 _
51. VERY DENSE 16·30 VERY STIFF X -- OTHER - "
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~ TEST BORING REPORT BORING NO. B-??Q

CRSSIRRINE PAGE 4 OF "-

DEPTH CASING SAMPl~ SAMP1.E
IN BLOWS B~~if SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGE
FEET FOOT 6 INCHES NUMBER

78

72 Rust-brown, moist, medium to fine sandy, COBBLES,
some coarse to fine gravel, trace coarse sand, wi th

75 traces of cl ay. (GP) to
(GP-GC)

70
74.5

75 59

43
Brown and rust-brown, moist, coarse to fine sandy,

72 coarse to fine GRAVEL, little cobbles. with traces of clay. (GW) to
(GW-GC)

56

97

An Bottom of Exploration at 79.0 ft.

8"

.,

9~

9:1

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S -- SP1.IT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11·30 MEDIUM OENSE 5-8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DEHSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. -
51. VERY DENSE 115-30 VERY STIFF X -- OTHER B-229 :'.--.
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.-I~ TEST BORING REPORT BORING NO. 3-230
CR881RRINE

PROJECT: fJrlce Road Oraln runnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106,00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Ri 9 LOCATION: Sta. 52+98

GROUNDWATER DEPTH TO: CASING SAMPLER a~~~~, ELEVATION: 1190 1. DATE START: 3/ 17187
HRSAFTER BOTTo'" aoTTOM

DATE COMP WATER C1" CASING OF HOUO TYPE d:ll wal -- -- DATE FINISH: 4/4/8'I

3/17/8 WD NE 58' 58' SIZE 10 4-1/4ft -- -- DRILLER: Terry! either
4/4/87 WD NE 79' 79' HAMMER YIT -- -- -- PREPARED BY. Dave Ha 11 man
-- -- -- -- - -- HAMMER FALL -- -- --

DEPTH CASING ~MPLER
SAMPLE 1J1MPLE

IN BLOWS BlOWS EPTM FIELD CLASSIFICATION AND REMARKSFEET PER
6 I~~ES

NUMBEl'l RANGE
FOOT

- 0

5 -TOPSOIL-
1.5

.,., NOTE: Location • N 871.413.13. E 508.302.02

22
Tan. dry. SILT. little to trace clay. with moderate

26 to well developed CaC03 cementation. (ML)

l- S 31 -CALlCHE-

25

38 7.0

55

45
Tan. dry. cemented SILT (rock like). (ML)

_ 10 40 -CALlCHE-

38

fill

12 5
01 Brown. dry to damp. medium to fine sandy. SILT. little

cl ay. wi th small (1/8 ft
) CaC03 nodules. (ML)

R1 14 0 -ALLUVIUM-

.... 15 1'C;

144 Brown • dry to damp. fine gravelly. coarse to fine SAND.
1ittle to trace cl ay. (SW-SC)

70

NOTES: 1. Driller pulled casing back at 16 ft. could not
fiR pull with hydraulics alone. had to ftbump" casing

back with hammer to loosen.
C;Q 2. Coarse to fine gravelly at approximately 17 ft.

3. Frequent balls of clayey SAND in returns.

,... 20 41

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIAnONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUEll: NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE
51.. VERY DENSE 1e-30 VERY STIFF X -- OTHER BORINe NO. ::. .~ I B-230



VI
CD
I
VI...
I......

~
'il:
:I
a:o
II.

II)
II)
~u

I

I.
I .

I
I
Ie
I
I
I
I.
I
I
I
lie
I
I

I

~ TEST BORING REPORT BORING NO. R-230
CR881RRINE PAGE 2 OF 4

DEPTH CASING SAMPL~ SAMPLE
IN BLOWS B~~;f SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKSPER RANGEFEET FOOT e INCHES NUMBER

56 21.=. NOTE: Gradational change to SGC at approximately 21 ft.

67
Brown, damp, coarse to fine sandy, coarse to fi ne GRAVEL,

74 trace cobbles, with traces of cl ay. (Gil) to
(Gil-GC)

80 -SGC-

25 86

148

~35 Rust-brown, dry to damp, coarse to fine sandy, coarse to
fine GRAVEL, with traces of silt (7) (GW)

22 28

78
Gray and brown, dry to damp, coarse to fine gravelly,

30 85 C08BLES, little to trace coarse to fine sand, with
sli ght cl ay coati ngs. (GP)

60

100

98 33

61

56 Brown and gray, dry to damp, coarse to fine sandy, coarse35.. to fi ne GRAVEL, 1ittl e to trace cobbles, with frequent clay
69 coatings on gravel and cobbles. (GW)

49

63
NOTE: Sandier pocket at approximately 41.5 ft.

61

4040

40

28

47 LV Brown and gray, dry to damp, coarse to fine gravelly,
87 COBBLES, little medium to fine sand, with slight

traces of cl ay. (GP)
45 7

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE

BORING NO.
0-<''>'"

51. VERY DENSE la-3O VERY STIFF X -- OTHER -.... 332,
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~ TEST BORING REPORT BORING NO. D_?~n

CR881f:1RINE PAGE 3 OF '4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET PER PER
NUMBER RANGE

FOOT e INCHES

84

108

(See previous page)100

114

10750

96 51

60

medium to fine sandy, coarse GRAVEL,55 Rust-brown, damp,
trace fine gravel and cobbles, with slight traces of

55 si1 t and clay. (GP)

55 34

39 56
f- Rust-brown and gray, damp, coarse to ffne GRAVEL, little -

66 cobbles and medium to fine sand, with slight traces of clay. (GP)

70 NOTE: Bit plugged 'at 58 - 60 ft.

103 NOTE: Air returning up borehole annulus starting at 49 ft,
blow counts from 49 - 58 ft may be slightly affected by

60 179 slightly diminished cuttings returns. Casing pulled at
i- 58 ft. Casing broken off 30 ft down hole allowing air to

95 escape. Boring was re-dri11ed 5 ft east where logging was
resumed at 58 ft.

115 62

57

67
Rust-brown, moist, medium to fine sandy, coarse to fine

65 68 GRAVEL, little cobbles, trace coarse sand, with traces
of clay. (GP) to

45 (GP-GC)

53 NOTE: Returns are slightly moldable and contain occasional
ball s of clayey SAND up to 3/4".

58
68.5

74

70 "n (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD- WHilE DRilliNG
5-10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

1'-30 MEDIUM DENSE 5-8 MEDIUM STiF F U -- UNOISTURBED PISTON NR - NOT READ
31·50 DENSE 9_15 STIFF G -- GRAB SAMPLE BORING NO. B-230

~.$.1. 51. VERY DENSE 115·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. I'l_?,n

CR881RRINE PAGE 4 OF 4

OEPTH CASING ISAMPl~R SAMPlE
iN B~~:S B~~: SAMPlE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET FOOT e INCHES NUMBER RANGE

... v .. ",'-' :;I' "J' '-',,"'''' ·..v my",", \ova ~t: cv rne~I"": OJ,

84 COBBLES, little to trace coarse to fine sand, with traces (GP) to

of clay. (GP-GC)

71.8

Rust-brown, damp to moist CLAY. (CH)
II -

~ to fine GRAVEL, 1i ttl e coarse26 Rust-brown, moist, coarse
to fine sand, trace clay. (GP-GC)

75 49
~ Brown, moist, medium to fine SAND, trace clay. (SP-SC)

27 76.2

110 Brown and gray, damp to moist, coarse to fine gravelly,
COBBLES, little to trace coarse to fine sand, with

94 traces of cl ay. (GP) to
(GP-GC)

77

Bottom Df Exploration at 79.0 ft.80

85

90

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY lOOSE 0-2 VERY SOFT S -- SPlIT SPOON we - WHIlE DRIlliNG
5-10 lOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUI"TERED

11-30 MEDIUM DENSE 5-S MEOIUM STIFF U-- UNDISTURBED PISTON NR ~ NOT READ
31.50 DENSE g.15 STIFF G ---- GRAB SAMPLE BORING NO.. l)-G.lU -"" . ,
51. VERY DENSE 16·30 VERY STiFF X-- OTHER ...:.~.... J...,
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.... TEST BORING REPORT BORING NO. 8-231CASSIAAINE

PROJECT: Price Road Drain Tunnel
CLIENT: OeLeuw, Cather &Company JOB NO. llJ06 00

CONTRACTOR: Layne Western Co.! Inc. PAGE NO. J of 4
EQUIPMENT USED: Reverse Circylation Hammer Drill Big LOCATION: $ta 28t80

GROUNDWATER DEPTH TO: CASING SAMPLER R~g:~l ELEVATION: J 192 ,

'oc
BOTTOM BOTTOM DATE START: 3IJQl87HRSAFTER

WATER db 1 willDATE COMP c.lSING OF HOU: TYPE -- -- DATE FINISH: 3/J0/S7
3/30/8 WD NE 79' 79' SIZE 10 4-1/4" -- -- DRILLER: Terry I fidther-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: Dave Ha]J man-- -- -- -- -- HAMMER FALL -- -- --

DEPTH CASING ~MPLER
SAMPLE SC"~~EIN BLOWS SLOWS FIELD CLASSIFICATION AND REMARKSFEET PER

RI~ES
NUMBER RANGE

FOOT

= 0 ,

3 Oari< brown, dry to damp, CLAY, 1ittle silt, with CaC03
laminations and organic material. (Cl)

? ~ -TOPSOIl- -

8 NOTE: Same as above, without organics.
-AllUVIUM-

8
NOTE: Locataion =N869,016.08, E 508,333.70

5 9 5...
15

Tan to brown, dry, SILT, little to trace fine sand and
24 clay, with poorly to moderately developed CaC03 laminations

and cementation. (lolL)
27 -ALlUVIUM/CAlICHE-

24

I- 10 38 10
Extremely hard, tan to gray, dry, strongly cemented,

74 (rocl:-like) SILT, little fine sand. (ML)
-CALICHE-

60 NOTE: Pieces of this material cannot be brdcen by hand.
12.8

52

35 Tan to brown, dry, SILT, trace fine sand and clay, with
moderate to well developed CaC03 cementation. (ML)

... 15 51
-CAL ICHE-

73

£;R 17 -Rust-brown to brown, dry to damp, silty fine SAND. (SM)
48 -AlLUVIUM-

NOTE: No CaC03 present.
.Ie; 19

I- 20 JZF; (see next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATlONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WO - WHIlE DRILLING
5-10 LOOSE 3.. SOFT T -- TUBIE NE - Nor ENCOUNTERED

11-30 MEDIUM DENSE Sea MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF Cl -- GRAB SAMPLE

B-23151. VERY DENSe 18-30 VERY STIFF X -- OTHER .BORINO NO. 3,~..5'"
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~ TEST BORING REPORT BORING NO, 1l_''l1

CR88lRRINE ~GE 2 OF 4

DEPTH CASING SAMPLr SAMPlE
IN SLOWS B~ SAMPLE DEPTH FIELD CLASSIFICATION AND REMARKSPER

IS t HES
RANGE

FEET FOOT NUMBER

108

75
Brown and gray, dry tb damp, coarse to fine gravelly,

99 COBBLES, little coarse to fine sand, with strong
traces of cl ay. (GW) to

102 -SGC- (GW-GC)

5325

NOTE: Frequent ball s (up to 2·) of clayey SAND in40
returns.

75

2893 -
90 NOTE: Clay content decreases to slight clay coatings

(not ·wi th traces of·) at 28 ft. (GW)

30 98
f-

92 31

58

Brown and gray, dry to damp, cobbly, coarse to fi ne59
GRAVEL, little coarse to fine sand. (GW)

62

35 50
f-

73
NOTE: Running off compressor on drill rig only from

61 a to 39 ft - blow counts may be slightly high.

56

49

40 54 40
f-

34 Rust-brown to brown, damp, medium tG fine sandy, coarse
to fine GRAVEL. (GP)

30 42

91
(See next page)

136

4'- l/iR

SLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERT LOOSE 0-2 VERY SOFT S -- Sl'LIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T - TUSE NE - NOT ENCOUNTERED

1'-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 CalSE 11.15 STIFF G -- GRAS SAMPLE BORING NO•. B-231

.3.3~51. VERY DENSE 1e.3O VERY STIFF X -- OTHER
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.-I~ TEST BORING REPORT BORING NO. o _?"l'

CR881RRINE PAGE 3 OF 4

DEPTH CASING SAMPl~R SAMPlE
IN BLOWS B~~;t' SAMPLE OEPTH

FIELD CLASSIFICATION AND REMARKS
FEET PER NUMBER FIANce

FOOT 6 INCHES

120
NOTE: No returns from 43 to 48 ft - return hose clogged.

102

124 Brown and gray, dry to damp, ce-arse to fine gravelly,
COBBLES, 11 ttl e coarse to fine sand. (Gil )

61

8750

84 51

55
Rust-brown to brown, dry to damp, medium to fine sandy,

63 coarse to fine GRAVEL, little to trace cobbles (small,
less than 6-), trace coarse sand, with slight traces

45 of clay. (GP)

150 NOTE: Large cobble or boulder at approximately 54.7 ft.55

70 56
,

43 Brown, gray and black, dry to damp, cobbly, coarse to
fine GRAVEL, little to trace coarse to fine sand, with

37 clay coatings and black (Hn02) staining on gravel and
cobbles. (Gil)

40 59

60 161-
109

80 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with slight traces of clay

97 and occasional black (Hn02) staining. (Gil)

158
NOTE: Large cobble or boulder at approximately 63.5 ft.

65 100

112 66

54 Rust-brown to brown, damp, coarse to fine sandy, coarse
to fine GRAVEL, little to trace (small) cobbles, with

59 traces of cl ay. (Gil) to
(Gil-GC)

64 NOTE: Encountered a 6- thick lens/layer of medium to fine
SANO, trace clay at approximately 69.5 ft.

70 30

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPliT SPOON WD- WHilE ORILUNG

5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED
11-30 MEDIUM OENSE 5-a MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 OENSE 9-15 STIFF G -- GRAB SAMPLE BORING NO.... B-2Jl .3.? 7
51. VERY DENSE 16·30 VERY STIFF X -- OTHER



..... TEST BORING REPORT BORING NO. R.?::!'

CR88lRRINE PAGE 4 OF 4'

DEPTH CASING SAIoIPL~R SAMPLE
IN BLOWS B~~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER RAHGEFEET FOOT SIHCHES HUMB£R

41

58 NOTE: Returns are slightly moldable at 70 ft.

51

57

75 53 75
-

49

68 NOTE: Same as above, but at 75 to 79 ft frequent
balls (up to 2-) of clayey SAND in returns. (Glol-GC)

72

53

Bottom of Exploration at 79.0 ft.80

.

85

90

I

~ 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPL! IDENTIFICATION GROUNDWATER ABBREVIATIONS
o·~ VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOOft wo- WHILE DRILLING
5-10 LOOSE 3·~ SOFT T -- TUBE HE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U - UHOlSTURBa) PISTON NR - NOT READ
31-50 DENSE ;.15 STIFF G - GRAB SAMPLE

BORING NO. t)-'~I .33?51. 'nRy DENSE 18·30 VERY STIFF X - OTHER

--
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~ TEST BORING REPORT BORING NO. B-232
CR881RRINE

PROJECT:
, .. <: K0c10 urclln I unnel

CLIENT: DeLeuw, Cather &Company
JOB NO. 11106.00

CONTRACTOR:
Layne Western Co., Inc.

PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Clrculatl0n Hammer Drl11 Rig

LOCATION: Sta. 190+78

GROUNDWATER DePTH TO: CASING SAMPLER R!~~?L ELEVATION: 1181.7
DATE START: 4/2187

HRSAFTER
WATER p.:BOTTOfloI BOTTOM db1 wa1 4/2/87DATE COMP CASING OF iiOLE TYPE -- -- DATE FINISH:

,+/(./I:>{ wu :lU I:>J l;jj SIZE 10 4-1/4" -- -- DRILLER: Terry Leither-- -- -- -- -- HAMMER WT -- -- -- Dave HallmanPREPARED BY:-- -- -- -- -- HAMMER FALL -- -- -- I -
DEPTH CASING ~MPLER

SAMPLE 1)'~~~EIN BLOWS BLOWS FIELD CLASSIFICATION AND REMARKSFEET PER
II It;ges

NUMBER RANGE
FOOT

f- 0

a

15

2 NOTES: 1. Location = N 885.193.67, E 507,942.53
2. Boring B-232 is approximately 20 ft south

a of LDB-11.
3. Pushed casing from a to 1 ft and 3 to 8 ft

5 a (no hammer blows).,....

a

a Lf gh t brown. dry to damp. fi ne SAND. If ttl e to trace
silt, with weak. laminar, CaC03 (not acting as cement). (SM) to

a -ALLUVIUM- (SP-SM)

11

10 8
l-

II

9 12

23

24

I .. 15 29 (Relatively loose) brown and gray. dry to damp. coarse
to fine gravelly. (small) COBBLES. some coarse to fine

I 46 sand. with occasional slight clay coatings on gravel
and cobbles.

48 -SGC-

25

33

I- 20 37

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE ORILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - Nor ENCOUNTERED

11-30 MEDIUM O£NSE 5-S MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-S0 DENSE 9-15 STIFF C -- GRAB SAMPLE
Sli· VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. 339 B-232

....
po

o..
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~ TEST BORING REPORT BORING NO. tl_?1?

CR88lRRlNe PAGE 2 OF 4

DEPTH CASING SAMPL~ SAMPLE
IN BL~S B~~ SAMPlii

DEPTH FIELD CLASSIFICATION AND REMARKSP R RAHGEFEET FOOT 8 INCHES NUMB R

35

41

43 Brown. damp. coarse to fine gravelly. (small) COBBLES.
some to little coarse to fine sand. trace clay. (GP-GC)

36 -

25 36 NOTE: Returns were moldable and contained frequent ball s
of cl ayey sand.

43

54

48 28

33 Black and brown. damp, coarse to fine sandy. coarse to
fine GRAVEL, with slight traces of clay, occasional

30 35 cobbles and black (Mn02) staining. (GW)

40 31

23
(Relatively loose) light brown, damp, coarse to fine

16 gravelly, medium to fine SAND. (SP)

16

16 3535-
46 Brown, damp, coarse to fine sandy, (small) COBBLES,

little coarse to fine gravel, with slight clay coatings. (GP)
33

49 38
Brown, damp, coarse sandy, coarse to fine GRAVEL, little

26 to trace medium to fine sand, with slight traces of clay. (GP)
39.5

40 40

82 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay. (GW)

60 (GW-GC)

75
NOTE: Possible boulder at 44 ft.

70

I- 45 124

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENse S'8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. tH~j~3L/O·51. VERY DENse 18-30 VERY STIFF X -- OTHER
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..... TEST BORING REPORT BORING NO. R.?"!?

CA881AAINe PAGE 3 OF 4

D£PTH CASING SAMPL~ SAMPL£
IN SL~S B~CW SAMPL£ O£PTH

FIELD CLASSIFICATION AND REMARKSF££T
P R

e I~H£S NUMB£R RANGE
FOOT

72
- (See previous page)

85
47.5

61 Dark brown' and black, damp, coarse to fine gravelly,-
COBBLES, trace medium to fine sand, with traces of

39 clay and black (Mn02) staining. (GP)

50 52 50

55

51 Dark brown, moist to wet, cobbly, coarse to fine GRAVEL,
little coarse to fine sand, trace clay. (GW·GC)

55

40 NOTES: 1. Returns are very moldable.
2. Visible water on a few gravels at 50 ft.

55 24 3. 6" - 8" len~ (1) of medium to fine SAND,
trace clay at approximately 54 ft.

55 4. Frequent balls of clayey sand, (up to 1.5")
in returns.

65

48

62 59

71 Brown, moist, coarse to fine gravelly, COBBLES, li ttl e60
coarse to fine sand, with traces of clay. (GP) to

113 (GP-GC)

80 62
-

68
(Relatively dense) brown, moist, coarse to fine sandy,

78 coarse to fine GRAVEL, trace cobbles, with traces of cl ay. (GW) to
(GW-GC)

65 78

61 NOTE: Returns are slightly moldable.

70 67

48
(see next page)

57

70 75

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·. VERY LOOSE 0·2 VERY SOFT 5 -- SPLIT SPOON Wtl- WHILE DRILLING
5·10 LOOSE 3·. SOFT T -- TUSE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNOISTURBED PISTON NR - NOT READ
31.50 DENSE i·15 STIFF G -- GRAS SAMPLE BORING NO. IH~.U3q/
51. VERY DENse 18·30 VERY STIFF X -- OTHER
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IitIIr1iii TEST BORING REPORT BORING NO. Q_?':l?

CR88IRRINE PAGE 4 OF 4

DEPTH CASING SAMPL~R SAMPLE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET PER PER NUMBER RANGEFOOT 6 INCHES

80

83

44 Brown, moist, cobbly, coarse to fine GRAVEL, 1i ttl e
coarse to fine sand, with traces of clay. (Gil) to

79 (Gil-GC)

80 NOTE: Encountered a 8" lens (1) of coarse to fi ne sandy,75
fine GRAVEL, with traces of clay at 73 ft.

64

61
77 .5

41
Brown, damp to moist, medium to fine sandy, COBBLES,

44 little coarse to fine gravel, trace coarse sand,
with traces of clay. (GP) to

80 80 (GP-GC)

118

97

113
tlOttom OT t.XplOratlOn at tl.J.U Tt.

I-
85

NOTE: Encountered wet soil at approximately 50 ft.
No other signs of groundwater were encountered to
the bottom of the borehole.

90

95

BLOWS/FT. DENSITY BLOWS/FT• CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-" VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON wo- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T-- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U-- UNDISTURBED PISTON NR - NOT REAiJ
31·50 DENSE g.15 STIFF G-- GRAB SAMPLE BORING NO. 8-332 ~ ... '"?51. VERY DENSE 16·30 VERY STIFF X-- OTHER ":>"7' __
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~ TEST BORING REPORT BORING NO. B-233
CR99tARINE

PROJECT: Pr1ce Road Drain Tunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig I.OCATlON: Sta. 186+90

GROUNDWATER DEPTH TO: CASING SAMPI.E~ a~~~~, ELEVATION: 1181.3

BOTTOM BOTTOM DATE START: 4/] /87
HRSAFTER

WATER dbl wall 411/87DATE COMP 100: CASING OF ;;OLE TYPE -- -- DATE FINISH:
4/1/87 WD 76' 89' 89' SIZE ID 4-1/4u -- -- DRILLER: Terry Leither
See not s pg. 4 of 4 -- -- HAMMER WT -- -- -- PREPARED BY: Dave Hallman-- -- -- -- -- HAMMER FALL -- -- --
DEPTH CASING ~MPLER

SAMPLE ~fp~~EIN BLOWS BLOWS FIELD Cl.ASSIFICATION AND REMARKSFEET PER
16 I~~ES

NUMBER RANGE
FOOT

... 0

1

2 NOTE: Location = N 884,805.36, E 508,017.78

0
. •

Brown. dry. silty. fine SAND. with traces of minor
0 CaC03 laminations. (SM)

-ALLUVIUM-

~ 5 5

10

10

10 8 -
9 Rust-brown. damp. silty, fine SAND. with sl ight traces

of clay and slight CaC03 1aminations. (SM)

f- 10 6
-ALLUVIUM-

7

B
12.5

11

?F;

~ 15 1s:l (Relatively loose) rust-brown and gray, dry to damp, coarse to fine
sandy, COBBLES (small). little coarse to fine gravel. (GP)

?

-SGC-

.,'"

~ 20 .,A

Bl.OWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDILU OENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE 9-15 STIFF G -- GRAB SAMPLE B-23351~ VERY OENSE H5-30 VERY STIFF X -- OTHER BORINO NO. 3~/-..~
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REPORT BORING NO. B-233TEST BORINGCR88lRRlNE PAGE
2 OF

4

DEPTH CASING SAMPl.f SAMPlE
IN BLOWS BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSPER PER RANGE
FEET FOOT o INCHES NUMBER

-~

30 21.0

17
(Relatively loose) brown, damp, fine gravelly, medium

15 to fine SAND. (S?)

16
24.5

25 14

11 (Relatively loose), brown, damp, coarse to fine sandy,
coarse to fine GRAVEL. (GW)

18

31 NOTE: With little to trace cobbles below 27 ft.

30

3330
r-

31 31

16 (Relatively loose) tan, dry to damp, clean, coarse
to fine SAND. (SP)

15

14 34

32 Brown, damp, medi um to fi ne sandy, coarse to fine GRAVEL,35
little cobbles, trace coarse sand, with sl ight clay

28 coatings on gravel and cobbles. (GP)
36.5

51

61 Brown, damp, medium to fine sandy, COBBLES, little coarse to
fine gravel, with slight traces of clay. (GP)

69

71 NOTE: OCcasional balls of clayey SAND (up to 1").
40r-

65 41
~ Brown, damp, coarse to fine sandy, coarse to fi ne GRAVEL,

49 wi ttl traces of cl ay. (GW) to
(GW-GC)

31 NOTE: Returns are moldable.
43.5

47
(See next page)

45 52

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY 50FT 5 - SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3-4 SOFT T - TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNOISTURSfD PISTON NR - NOT READ
31.50 DENSE 9-1.5 STIFF G -- GRAB SAMPLE BORING NO.

o-c. ....

51. VERY DENSE 10·30 VERY STIFF X --" OTHER .=.~ I../V
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~ TEST BORING REPORT· BORING NO. 1l_?11
-

CR881RRINE PAGE 3 OF 4

DEPTH CASING SAMPLER SAMPLE
IN BLOWS BLOWS SAMPLE DEPTH FIELD CLASSIFICATION AND REMARKSPER PER RANGE

FEET FOOT &INCHES NUMBER

53 Brown and black, damp, coarse to fi ne gravelly, COBBLES,
little coarse to fine sand, with traces of clay and

54 frequent black (Mn02) staining. (GW) to
(GW-GC)

57
NOTES: 1- Cobbles are under 6" in diameter.

52 2. Returns are slightly moldable.

53 0'50
Brown, damp, coarse to fine gravelly, medium to fine SAND,

31 with strong traces of clay. (SP-SC)

36 NOTE: Returns are very moldable.
52.5

38

64 Brown, damp to moist, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with traces of clay. (GP) to

55 75 (GP-GC)

68 NOTE: Balls of clayey sand in returns.

100
57.5

88

67 Brown, mo ist, coarse to fine GRAVEL, 1i ttl e cobbles
and coarse to fine sand, with traces of clay. (GW) to

60 58 (GW-GC)

55

63 62

91 Brown, moist, coarse to fine gravelly, COBBLES, trace
coarse to fine sand, with traces of clay. (GP) to

75 I (GP-GC)

65 68
65.5

27 66.2 Rust-brown, moist, coarse to fine GRAVEL, little clay. (GC)

16 67.0 Rust-brown, damp to moist, CLAY. (CH)

I54 Rust-brown, moist, medium to fine sandy, coarse to fi ne
GRAVEL, with traces of clay. (GP) to

43 (GP-GC)

~ 70 47 70
(See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION I GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SPLIT SPOON WD - WHILE ORILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11' 30 MEDIUM DENse 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
Jl.50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. S-2J3
51. VERY DENSE 111· 30 VERY STIFF X -- OTHER .:~.:
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~ TEST BORING REPORT BORING NO. d.".,.,
CA8S1RRIH! PAGE 4 OF 4

•
DEPTH CASII~G SAMP\.r SAMPlE
~ 8~fr B~~r SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFIET FJT e tNeMES NUMBER RAHGE

78 Brown, moist. cobb1y, coarse to fine GRAVEL, 1i ttl e
medium to fine sand, with traces of clay. (GP I to

67 72 (GP-GC)
1---/ Black, moist to wet, coarse to fine GRAVEL. trace cobbles

43 and medium to fine sand. with traces of clay. (GP) to
73.5 (GP-GC)

62

75 79 Brown, moist to wet. coarse to fine gravelly. COBBLES.
1ittle to trace coarse to fine sand. with slight

62 traces of clay. (GP) to
(GP-GC)

47

73

42 NOTES: 1. Material is wet below 76 ft. Strong source
of water.

80 88 2. Sand concentrated in pockets.
3. Probable boulders at 80, 83 and 84 ft.

134 4. Groundwater encountered from 76 to 80 ft.
Material below 80 appeared to be only moist.

93 Possible perched water or channel for water
f1 ow was encountered.

75

153

85 146

63

75

89

103

90 Bottom of Exploration at 89.0 ft.

NOTE: When casing was pulled back to 79 ft, tried to
sound casing for water depth with tape -- stopped 1 ft
short of tip of drill bit (plugged?). Tape came out dry.

95

Bl.OWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY lOOSE 0-2 VERY SOFT S -- SPLIT SPOON wo- WHilE DRILLING
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTE"IED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPLE BORING NO._ .. B:233 :;'<14:51. VERY DENSE 18-30 VERY STIFF x-- OTHER
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~ TEST BORING REPORT BORING NO.
B-234

CR88lRRlNe

PROJECT:
rrn;t: I\uau ur-alll lunnel

CLIENT: DeLeuw, Cather &Company
JOB NO.

11106.00

CONTRACTOR: Layne western Co., Inc.
PAGE NO.

I of 4

EQUIPMENT USED: Reverse Clrculation Hammer Drill Rlg
LOCATION:

Sta. 182+55
1181.7

GROUNDWATER DEPTH TO: CASING SAMPLER R~~~~1 ELEVATION:
4/2/87DATE START:

HRSAFTER
WATER ~~~

BOTTOM c!>l wall -- -- 4/2/87DATE COMP OF HOLE TYPE DATE FINISH:
t./t.'U/j IW //j /j" /j" SIZE 10 "-1'''- -- -- DRILLER: Terry Leither
-- -- -- -- -- HAMMER WT -- -- -- Dave Hallman

PREPARED BY:-- -- -- -- -- HAMMER FALL -- -- --
~MPlER -

DEPTH CASING
S.....PlE !j)'fp~EIN BLOWS BlOWS FIELD CLASSIFICATION AND REMARKSFEET PER

IS ,:;ges NU"BER RANGe
FOOT

I- 0

9 NOTES: 1. Location =N 884,370.78, E 508,006.93
2. Boring B-234 is located approximately

0 25 ft north of LDB-12.
Tan, dry, fine SAND, trace Silt, with minor

0 CaC03 laminations. (SP-SM)
3.5 -ALLULVIUM-

1
(Relatively loose) tan and gray, dry, coarse to fine

5 8 gravelly, medium to fine SAND, trace coarse sand, wi th- frequent slight CaC03 coatings on gravel. (SP)
12 -ALLUVIUM-

12 7
(Relatively loose) light brown, dry to damp, medium to

9 fine SAND, trace coarse sand. (SP)
-ALLUVlUM-

9 9

~ 10 11 (Relatively loose) light brown, damp, coarse to fi ne SAND,
little coarse to fine gravel. (SW)

12
-ALLUVIUM-

8 12

16 INTERLAYERED

20 (Relatively loose) light brown, damp, medium to fine SAND. (SP)

.... 15 13 WITH

15 (Relatively loose) light brown, dry to damp, coarse to fine
gravelly, coarse to fine SAND. (SW)

11
-ALLUVIUM-

16

23 19

I- 20 41 (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3..- SOFT T -- TUB£ NE - Nor ENCOUNTERED

11-30 MEDILll DENSE 5-1S MEDIUM STIFF U -- UNDISTURBED P1STOH NR - HOT READ
31-50 DENSE 9-f5 STIFF a -- GR.'B SAMPLE

B-2:i45f. VERY DENSE 11S-30 VERY STIFF X -- OTHER BORINO NO. 3~7



~ TEST BORING REPORT BORING NO. " .,.,.
CR88lARINE PAGE 2 OF 4

DEPTH CASING SA~R SAMP1.E
IN SLOWS B~ R SAMPLE oePTH

FIELD CLASSIFICATION AND REMARKSFEET fc5~ is I 1«5 HUMSER FlAHGE

I)rown ana gray,lIr"i -ur. aamp, coarse to Tlne gravellY,
54 COBBLES, little coarse to fine sand. (GW)

21.5 -SGC-
36 Rust-brown, damp, medium to fine sandy, coarse to fine

GRAVEL, with traces of clay. (GP) to
24 23 (GP-GC)

73

5625

40

71

47 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with frequent clay coatings

79 on gravel and cobbles. {GW)

7330-
65

57 NOTE: Pockets of relatively loose material
between cObbles.

40

61

3S 66

53

68 37

60
Brown, damp to moist, cobbly, coarse to fine GRAVEL,

60 li ttl e coarse to fi ne sand, wi ttl traces of clay. (GW) to
(GW-GC)

I- 40 56
40.5

74

95 Brown and gray, damp, coarse to fine gravelly, COBBLES,
little coarse to fine sand, with slight traces of clay. (GP)

130

109

45 CIA

BlOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLf IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SP1.IT SPOON wo- WHlL£ DRILLING
5·10 LOOS! ~'4 SOFT T -- TUBe NE - NOT ENCOUNTERED

11'30 MEDIUM DENSI! 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE g.15 STIFF G -- GRAS SAMP1.E BORING NO. 8-234 3 $1';51. VERY DENSE 1e.3O VERY STIFF X -- O1'HER
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••'·1~ TEST BORING REPORT BORING NO. n "n.
CR881RRINE PAGE 3 OF 4

DEPTH CASING SAMPL~R S~~E
IN BLOWS BLO~ SAMPLE FIELD CLASSIFICATION AND REMARKSFEET

PER
81~HES NUMBER RAHGE

FOOT

99
"

85

69 NOTE: Black (MnQz) staining on gravel and cobbles
from 47 to 50 ft. Richer in clay content also.

60

50 62
I-

80 Brown. damp to moist. coarse to fine gravelly,
COBBLES, little to trace coarse to fine sand, with

87 traces of cl ay. (GP) to
(GP-GC)

112

102

55 104 55
I-

57
Brown, moist, cobbly. coarse to fine GRAVEL. little

62 coarse to fine sand. with strong traces of clay. (GW) to
(GW-GC)

62
NOTE: Frequent small balls of clayey sand in returns.

62

60 71

68 61

93
Brown and gray. damp to moist, coarse to fine gravelly.

108 COBBLES, some coarse to fine sand, with traces of clay. (GW) to
(GW-GC)

88 1Q.

65 74 Brown, moist, (small) cobbly. coarse to fine GRAVEL,
some coarse to fine sand, with traces of clay. (GIn to

58 (GW-GC)

77 NOTE: Approximately 6" lens(?) of medium to fine SAND.
trace clay at 65.5 ft.

B6

/;/;

1 69.5

70 Rust-brown. moist, medium to fine sandy, coarse to fine (GP) to
f' r,IlAVft with trilcPO: nf ~l ilV (GP-GC)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON wo- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STiF F U -- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. 8-234 .... ~/ ...
51.. VERY DENSE 16·30 VERY STIFF X -- OTHER .:> -. /'



I

••I"
I
I
Ie
1-
I
I
Ie
I
I
I

I
I
I
I
.e
I

~ TEST' BORING REPORT BORING NO. D_?1A.

CR881RRINE PAGE 4 OF 4

DEPTH CASING
S~ir ~~E

IN BWirS SAMPLE RANGE FIELD CLASSIFICATION AND REMARKS
FEET & I HES NUMBER

l 71 (See previous page)

93
;

106 Brown and gray. moist. coarse to fine gravelly. COBBLES.
little coarse to fine sand. with traces of clay. (GW) to

94 (GW-GC)

7775

88

109

-
135

95

109 NOTE: Encountered groundwater at approximately 78 ft.80
f-

94

139 NOTE: Probable boulder at 81 ft.

174

Bottom of Exploration at 83.0 ft.

85

f- 90

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-. VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·. SOFT T -- TUllE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-& MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT REAO
31·50 DENSE 9-15 STIFF G - GRAB SAMPLE BORING NO. ~-£J'+ ..:i,SO51. VERY DENSE 1&-30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. 8-235
CRISIRRINE

PROJECT: rrlCe Koaa uralO lunnel

CLIENT: Deleuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 179+35

GROUNDWATER DEPTH TO: CASING SAMPLER ItC:2~!, ELEVATION: 1181,3
DATE START: 411 /87

HRSAFTER BOTTOM
DATI! COMP WATER c:uc.u~ OF HOLE TYPE <Ill wal -- -- DATE FINISH: 411/87
4/1/1$/ WD 7b 89 89' SIZE ID 4-1/4- -- -- DRILLER: Terry Leither
-- -- -- - -- HAMMER WT -- -- -- PREPARED BY' Dave Hallman
-- -- - -- -- HAMMER I'ALl. -- -- --

DEPTH its!.::~~ SAMPt.E lfs'lmE

,~RT PER
II ,::gES NUMBER RANGE FIELD CLASSIFICATION AND REMARKS

FOOT

- 0

5 NOTE: Location a N884,047.77. E 507.953.09

10
Brown, damp to moist, coarse to fine SAND, 11 ttl e coarse

11 to fine gravel, trace clay. (SW-SC)
-FILL-

11 4

~ 5 9

10

10
.

11 Rust-brown, dry to damp, silty fine SAND, with minor traces
of CaC03 (not as cementation). (514)

11 -ALLUVIUM-

:.. 10 12

12

12
12.5

13

17

~ 15 22 (Relatively loose) tan to light brown and gray, dry,
clean, coarse to fine sandy. coarse to fine GRAVEL,

31 with occasional cobbles. (GW)
-SGC-

26

19

47

- 20 50 ~ (See next page)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-.. VERY LOOSE 0-2 VERY SOFT S -- SPUT SPOON WD - WHILE DRILLING
5-10 LOOsa 3-. SOFT T -- TUIII! NE - NOr ENCOUNTERED

11-30 MEDII.Iot OENSE 5-8 MEDIUM STIl'I' U -- UNDISTURBED PISTON NR - NOT REAe
31-50 OENSE e-15 STIl'I' Q -- GRAB SAMPt.E
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINC NO. ..3$"/ B-235

1ft
CD,
1ft..
I....
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~ TEST BORING REPORT BORING NO. R_"':II:

CASSlAAIHE PAGE 2 OF 4

DEPTH ;r SAl! .EIN
.~ HES

SAM....E QE FIELD CLASSIFICATION AND REMARKSFEET NUM.R

17

16

41 (Relatively loose) tan. dry. clean. medium to fine sandy.
coarse to fine GRAVEL. with occasional cobbles. (GP)

17

25 21-
40 .

-E./ Brown an~ gray. dry to damp. cobb1y. coarse to fine GRAVEL.33
little coarse to fine sand. with slight clay coatings on

41 gravel. (GW)

50 29

~
30 81

Brown and gray. dry. COBBLES. little coarse to fine gravel.
231 little to trace coarse to fine sand. with occasional boulders. (GP)

118 NOTE: Encountered boulder at 30.3 ft.
32.5

76

74 Brown. damp. cobb1y. coarse to fine GRAVEL. little
coarse to fine sand. with traces of clay. (GW)

~ 35 69
.!Q.

78
Brown and gray. damp. coarse to fine gravelly COBBLES,

Al little to trace coarse to fine sand. with traces of clay. (GP)

1n1

NOTE: Sand concentrated in pockets.
67

40 72 NOTE: Borehole was logged frOID 0 to 39 ft approximately
30 ft south and 15 ft west of surveyed location•

..1 Logged frOID 39 to 89 ft at surveyed ·location. Repeated
I

attelllpts (3) were made to advance this hole but had to be
An abandoned due to unacceptable casing deflection. All

borings were in the same general vicinity as the 4th
77 (surveyed) boring.

'7~

~ 45
....

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S -- SP\.IT SPOON WD- Will.! ORILUNQ
5·10 LOOSE 3-4 SOFT T - TUllE NE - NOT ENCOUNTERED

"'30 MEDIUM DEN. s-a MEDIUM STIFF U -- UNDlSTURIlED PISTON NR- NOT READ
31·50 DEN. 8·15 STIFF Q -- GRAIl SAW'LE BORING NO. B-235 3.>z51+ VERY DENS! 18·30 VE"Y STIFF X - orHER .
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~ TEST BORING REPORT BORINC NO. A_'11;

CR881RRINE PAGE 3 0F 4
DEPTH CASING

S~ir ~~IN Brlir
S SAMPLE FIELD CLASSIFICAnON AND REMARKSFEET 151 HES NUMBER

111

69
NOTE: OCcasional balls of clayey sand (up to 1· dia.).

68

81

50 106
50.5

62 .
35 Rust-brown to brown. dalllp. mediu. to fine sandy. coarse to

fine GRAVEL. little to trace (small) cobbles with traces of
46 clay and occasional lens(?) (up to 6·) of medium to fine

SAND. with traces of clay. (GP) to
48 (GP-GC)

55 35

41 56.0

54 Dark brown and black. moist to damp. coarse to fine
GRAVEL. little cobbles and coarse sand. trace medium

50 to fine sand. wi~ traces of clay and black (Mn02)
staining. (GW) to

56 (GW-GC)

60 44 60

68

01

7A Brown and gray. moist. coarse to fine gravelly. COBBLES.
little to trace coarse to fine sand. with traces of clay. (GP) to

10'; (GP-GC)

f- 6~ AI;

0"2

.,t;. NOTE: Frequent Slllall (3/4· - 1· max) ball 5 of clayey
SAND in returns.

1n"2

~ ..

- --70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENnFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3·4 SOFT T - TUIE NE - NOT ENCOUNTERED

1'-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR- NOT READ
31·50 DENSE 0.15 STIFF G -- GRAB SAMPLE BORING NO. B-235 3.s~51. VERY DENSE 115·30 VERY STIFF X -- OTHER

:a
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II:e
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~ TEST BORING REPORT BORING NO. R_?31\

CASSIAAINE PAGE 4 OF 4

DEPTH ~'NG S~iiR SA~E
IN W&S SAMPLE ~GE FIELD CLASSIFICATION AND REMARKS

FEET 8. HES NUMBER

97

95
Brown and gray. moist. coarse to fine gravelly. COBBLES.

115 trace coarse to fine sand. with traces of clay. (GP) to
(GP-GC)

152

75 124
f-

78 76
Brown to dark brown and black. wet to moist. coarse to

39 fine san~. coarse to fine GRAVEL. little (small) cobbles,
with strong traces of clay and occasional black (Mn02)

39 staining. (GW) to
(GW-GC)

49 NOTE: Encountered groundwater at approximately 76 ft.
79.5 -

80 ?

82

60 Brown. wet. coarse to fine gravelly. COBBLES. little
, coarse to fine sand. with traces of clay. (GW) to

113 (GW-GC)

104

85 89

137 NOTE: Frequent to occasional balls of clayey sand
(up to 1· dia.) in returns.

?

100

124

_ an Bottom of Exploration at 89.0 ft.

NOTE: Encountered groundwater above 79 ft. Possibly
at 76 ft (could not determine exactly).

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SO" S -- SPLIT SPOON WD- WHILE DRILLING
5-10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-e MEDIUM STIFF U -- UNDISTURBED PISTON NR - NOT READ
31-50 DENSE .-1' ST'''F G -- GRAB SAMPLE BORING NO. B-235 .3.$"4''1. VERY DENSE 111-30 VERY STIFF X -- OTHER
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.1~ TEST BORING REPORT BORING NO. 8-236 .. -.J

ICR881RRINE

PROJECT: Price Road Drain Tunnel
CLIENT: Deleuw, Cather &Company JOB NO. ]]]06 00

CONTRACTOR: layne Western Co., Inc. PAGE NO. 1 of 4 IEQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta 32+3s

GROUNDWATER DEPTH TO: CASING SAMPLER ..C:2~!, ELEVATION: 1186 g

~J1s':o
BOnOM DATE START: i/-27/87 IHRSAFTER

WATER t!h] w,,] c::DATE COMP OF HOLE TYPE -- DATE FINISH: i/27,'87
3/27/8 we NE 79' 79' SIZE 10 4-]/4- '_:HS- DRILLER: Terry Le~1:~eJ'---- - - -- -- HAMMER WT -- ]40. -- PREPARED BY: Dave HaJl man
-- -- -- -- -- HAMMER FALL -- 30- -- elDEPTH CASING ~MPLER

SAMPLE ~.rmEIN BLOWS
~ FIELD CLASSIFICATION AND REMARKSFEET PER NUMBER RANGE

FOOT II INCHES
--0 I2

NOTES: 1. Collar of this boring is approximately 5 ft
9 below original ground surface. I2. location • N869.347.25. E 508.033.02

17 i

Dart brown. damp. CLAY. little silt. with CaC03 present. (Cl)

I20 -AllUVIlJ4-
4.5

~ 5 26

.163

54

I46 Tan. dry. fine sandY SILT. trace medium sand. with
traces of clay and moderate to well developed CaC03

29 cementation. (ML) I-CALICHE-
I- 10 44 .

34 I
27 NOTES: 1. Chunks in returns were moderately to extremely

difficult to break by hand. el1;0 2. Extremely hard. rock-like. cemented material
from 12.5 to 15.0 ft.

l'..

1ft ICD
15 all ]1;

I~

1ft Rust-brown. damp. fine sandY SILT. (ML)..
I ", 16 NOTE: No CaC03 present...

I
..

~
I:A

. Brown and gray. damp. coarse to fine sandY. coarse to
1:., fine GRAVEL. trace (small) cobbles. with trace of clay. (GW) to I~

:I -SGC- (GW-GC)
~ An

(1/2-) of clayey SAND in returns. -.fI) NOTE: Frequent sm~ll balls
~I- 20 1:'lI

U

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIAnONS

0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING I5-10 LOOSE 3-4 SOFT T - TU8I! NE - NOr ENCOUNTERED
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U - UNDISTURBED PlST'ON NR - NOT READ
31-50 DENSE g-t5 STIFI' Q - GRAB SAMPLE
51+ VERY DENSE 18-30 VERY STIFF X - OTHER BORINO NO. 3.sS- B-236
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~ TEST BORING REPORT BORING NO. D_""'::
CRSSIRRINE PAGE ? OF "-

DEPTH CASING
Sli~ ,&~I!

IN BWl: SAMPLE RANG! FIELD CLASSIFICATION AND REMARKSFEET 81 HES NUMBER

54

48
NOTE: Clay occurs as slight coatings on gravel and

45 cobbles, below -traces of- in quantit,y.

25

49

30

53

48 NOTE: Encountered pockets of material (up to 6- thick)
that were richer in fine gravel between 23 and 27 ft.

I- 30 33 Hammer penetrated easily.

24

51

73

36 NOTES: 1. Relatively loose material from 29 to 38 ft.
2. Large cobble at 32.5 ft.

~ 35 32 3. Material is the same as noted above (from 16 ft)
except as noted.

36

':I'

':In 38 -
",

I- 40
,,;

':11\ (Relatively loose) rust-brown, damp,"medium to fine
I

san~, coarse to fine GRAVEL, little to trace cobbles,
4n with slight traces of clay. (GP)

"'Ill

".,

I- 45 ~-

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS
0-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOOH WD- WtlLE DRILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-B MEDIUM STifF U -- UNDISTURBED PISTQN NR- NOT READ
31·50 DENSE 1-15 STIFF G - GRAB SAMPLE

BORING NO. 8-2365'. VERY DENS! 18-30 VERY STIFF X -- O1'KER 3.s<5
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~ TEST BORING REPORT BORING NO. A_'~__
CRSSIRRINE PAGE ::l OF 4

DEPTH CASING SAMPL/AR S&~E
IN Bfli,S B~~ SAMPLE FIELD CLASSIFICATION AND REMARKSFEET P R NUMBER RANGE

OT IS INCHES

45.5
35 Rust-brown, damp, coarse to fine gravelly, medium to

fine SAND, with strong traces of clay. (SP) to
20 NOTE: Returns are moldable. (SP-SC)

47.1

40
Rust-brown, medium to fine san~, COBBLES, little coarse

76 to fine gravel, with slight traces of clay. (GP)

50 69
~ 50.5

27 Brown to tan, moist to damp, clean, medium to fine SAND. (SP)

11 52
18 52 Dense to very dense, rust-brown, damp, medium to fine SAND,

12 26 Sl 53. s little coarse to fine gravel, with traces of clay. (SP) to
20/1 - 53.4 NOTE: Returns are moldable. (SP-sr.\

36
Rust-brown, damp, medium to fine san~, COBBLES. lfttle

55 88 coarse to fine gravel, with traces of clay. (GP) to
(GP-GC)

39 56

27 Brown and black, damp, coarse to fine GRAVEL, trace
medium to fine sand, with strong traces of clay and

24 frequent black (Mn02) staining. (GP) to
(GP-GC)

42

38
:

60
NOTE: With -little- cobbles below 5~ ft.

43

A' 62

'R Rust-brown, damp to moist, coarse to fine GRAVEL, little
(small ) cobbles and medium to fine sand, trace clay. (GP-GC)

50

65 ..1~

1'1

~7 NOTES: 1- Returns are very moldable.
2. Frequent balls of clayey SAND (up to 1.5-)

41\ • in returns•
3. Material probably consists of layers or

I:n pockets of cobbly GRAVEL and sandy GRAVEL.

~ .-70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT 5 -- SPLIT SPOON WD- WHILE DRILUNG
5·10 LOOSE 3-4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PISTON NR- NOT READ
31·50 DENSE 9·15 STIFF G -- GRAB SAMPLE BORING NO. B-23651. VERY DENSE 18-30 VERY STIFF X -- OTHER 3S7
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~ TEST 'BORING REPORT BORING NO. n_"'2~

CA88lAAlNE PAGE A OF .
DEPTH lASING SAl! stt~1IN ~~S B~ SAMPLE RANG! FIELD CLASSIFICATION AND REMARKSFEET FOOT 81 HIS NUMBER

34
(See previDUs page)

30

35 73

50

~ 75 69

,;.- Black, rust-brown and brown, damp, coarse to fine
gravelly, COBBLES, little to trace coarse b> fine

I;Q sand, with traces of clay and frequent black
(Mn02) staining on gravel and cobbles. (GP) to

A§ (GP-GC)

102

80 Bot~ of Exploration at 79.0 ft.

NOTE: Much of the" ground at this boring was relatively loose.

I- 85

90

I

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WD-WHILE DRILLING
5'10 LOOSE 3·4 SOFT T - TUIE NI - NOT ENCOUNTERED

1'-30 MEDIUM DENSE 5-8 MEDIUM STIFF U- UNDISTURBED PISTON NR - NOT READ
31·50 DENSE '.15 STIFF G- GRAS SAMPLE BORING NO. BS:;51. VERY DENSE 18·30 VIRY STIFF X- OTHER 8-236

,
1ft
~
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TEST BORING REPORT BORING NO. B-237
CR88IRRIH&

PROJECT: I'rlCe Koaa uraln lunnel

CLIENT: DeLeuw, Cather &Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 27+72

GROUNDWATER DEPTH TO: CASING SAMPLER ..C:2~!,. ELEVATION: 1190.9
DATE START: 3/30/87

HAS AFTER
WATER a:ad:s~

BOTTOM
TYPE dbl wal 3/30/87DATE COMP OF HOLE -- -- DATE FINISH:

3/30/8 WD NE 79 79 SIZE 10 4-1/4M -- -- DRILLER: Terry Le1tber
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: Dave Hallman-- -- -- -- -- HAMMER FALL -- -- --

DEPTH cmG~~ SAMPLE lItJmEIN 8L S FIELD CLASSIFICATION AND REMARKSFUT R III::ges
NUMnR RANGE

FOOT

- Q

5* .
NOTES: 1. No returns from 0 to 3 ft.

9* 2. * Indicates weak hammer blows.
3. Boring B-237 located 25 ft north of boring LDB-1O.

6* 4. Location • N868,867.95, E 508,008.35

11*

5 15*
~

Tan and brown, dry, SILT, little clay, trace fine sand,
20* with poorly to moderately developed laminar CaC03

cementation. (ML)
26 -CALICHE-

25

29 9

10 65
I-

39

46 Hard, tan to gray, dry, SILT, little fine sand, trace
claY,with moderately to well developed CaC03" cementation. (ML)

59 -CALICHE-

58

~ 15 59 NOTE: Most of this material cannot be broken by hand,
some breaks with difficulty.

57

79 17

55
NOTE: Same as from 3 to 9 ft.

32

- 20 32

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIAnONS

0-4 VERY LOOS! 0-2 VERY SOFT S -- SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 SOFT T --.TU. NE - NOr ENCOUNTERED

11-30 MEOllM DENSE $oil MEDIUM STIFF U -- UNDIsruR8EO PISTON NR - NOT READ
31-50 DENSE g-15 STIFF Q -- GRA8 SAMPLE
51. VERY DENSE 18-30 VERY STIFF X -- OTHER BORINO NO. .-.. ,... -.....- B-237,~~., y

1ftco
I

1ft..
I....



(SM)

(SM) to
(SP-SM)

(GP) to
(GP-GM)

(GP)

(GP)

GROUNDWATER ABBREVIATIONSSAMPLE IDENnFICATION

S -- SPLIT SPOON WD- W"LE DRILUNG
T - Tun NE - NOT ENCOUNTERED
U - UNDISTURBED PISTON L..."ijN.R.-.N.O..T...R.E..AD -1
G - GRAB SAMPLE I""
X _ OTHER BORING NO. B-237 .:i~

(See next page)

Rust-brown and gray. damp. IlIedi um to fi ne sandy. coarse
to fine GRAVEL. trace cobbles and coarse sand. with
slight traces of cl~.

-SGC-

(See previous page)

Rust-brown. damp. fine SAND. little silt. trace cl~.

with sligh~ to no traces of CaC03.
-ALLUVIUM-

NOTE: Returns are IIlDldable.

FIELD CLASSIFICATION AND REMARKS

Brown and gray. dry to damp. coarse to fine gravelly,
COBBLE~. trace coarse to fine sand.

Rust-brown, damp••diUII to fine sandy. coarse to fine
GRAVEL. with slight traces of cl~. (GP)

'Rust'-brown. damp. fine SAND. little to trace silt.
o' l<' -ALLUVI LM-

VERY 50FT

SOFT
MEDIUM STIFF

STIFF
VERY STIFF'

CONSISTENCY

.

3'2.5

28.0

22

NOTE: Encountered 6- - 12- lens(?) of IlIediulI to fine SAND,
with traces of cl~ fraa approxilllately 42.5 - 43.5 ft.

441\

41

30.2
Rust-brown. dalllP. mediull to fine sandy. fine GRAVEL.
with traces of silt.

-ALlUVIUM-

0·2
3·4

5-'
.-15

"-30

BLOWS/FT.DENSITY

VERY LOOSI
LOOSE

MEDIUM OENSE
DENSE

VERY DENSE

29

28

27

24

27

32

43

55

28

15

47

'lIC

C?

1'4

47

0-4
5-10

"-30
31·50
51.

4O~......Q~1__-1

30-+- 13"'-+-_--i

BLOWS/FT.

DEPTH CASING SA~PR IAMAE
IN 8~~S 8 SAMPLE RGHE

FEET f<fs" I HES NUM.!'

~ 35+-~59~_-----l

~ 25-+-_3_3-+-_--1

E---~--.:..-_---------r-------,
CR88IRRINE' TEST BORING.:R~ORT :::NG :O·OF :-'~7
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~
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~
*I
m ...
m 45+-fii4-!---101-_...__...._ ...__....__.... ..,._··--------..,.------------f

I

I
Ie
I
I

I
Ie
I

I
I.
I
I

••1-·'

I

I
I

••
I



~ TEST BORING REPORT BORING NO. .........
CR8ilRRlNE PAGE ':II OF •

DEPTH '10
Stli" ~~EIN B~ SrS SAMPLE FIELD CLASSIFICATION AND REMARKSFEET 8 I MES NUMJlER RANGE

56 (Relatively loose) brown, gr~ and black. dry to damp.
coarse to fine gravelly, COBBLES, little coarse to fine

53 sand, with frequent black (Mn02) staining. (GW )

46

?
NOTE: PocItets of looser .terial between cobbles.

""
50 58

57 51

35

36 Rust-brown, dUlp, .diUII to fine sandy, coarse to fine
GRAVEL, trace coarse sand. with traces of clay and

43 occasional $1111 cobbles. (GP) to
(GP-GC)

I- 55 27

~A

~.3
67

.
79

qq Brown and gray. damp. coarse to fine gravelly. COBBLES.
lit~le coarse to fine sand. with slight traces of clay. (QI )

60 1;1;

.
117

0.,

U~A

"1.1;
7.8.

I- 65 ....
Rust-browni damp to moist. cobbly. coarse to fine

1:0 GRAVEL. little mediUII to fine sand. trace coarse sand.
with traces of clay. (GP) to

"'0 (GP-GC)

....

..~ f-69_ -
I- 70 (see next page)..." , .

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY.SOFT 5 - SPUT SPOON wo- WHILE DRILLING
5"0 LOOSE 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-B MEDIUM STII" U - UNDISTURBED PISTON NR- NOT READ
31·50 DENSE e·'5 STII" o - GRAB SAMPLE BORING" NO. 8-237 .":?6/51. VERY DENSE 18·30 VERY STI'I' , X -_. OTHER

I
I•'I
I
I

el
I
I
I

.1
I
I
I

I
I
I

-.
I
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~ TEST BORING REPORT BORING NO. • AA~

CA881AAINE PAGE A OF .
DEPTH 'is1SING

S~r§r~ S~M~E
IN flirS SAMPLE RANGE FIELD CLASSIFICATION AND REMARKS

FEET SINCHES NUMBER

73 Rust-brown, damp to moist, medium to fine sandy, coarse
to fine GRAVEL, little (small) cobbles, with traces of clay. (GP) to

62 72 NOTE: Returns are moldable. (GP-r.Cl

40 Rust-brown, moist, medium to fine sandy, coarse to fi ne
GRAVEL, trace clay. (GP-GC)

34
NOTES: 1. Returns are very moldable.

fo- 7r:. 31 2. Frequent balls of clay in returns - possibly
encountered a 6- - 8- lens(?) of CLAY, trace

31 silt at approximately 75 ft.
76.5

68

112 Brown and gray, damp to moist, coarse to fine gravelly,
COBBLES, some to little coarse to fine sand, with traces

98 of clay. (GW) to
(GW-GC)

an

Bottom of Exploration at 79.0 ft.

fo- 85

>- 9..

fo- 95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT S - SPLIT SPOON WD- WHILE DRILLING
5·10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MEDIUM STIFF U -- UNDISTURBEO PISTON NR - NOT READ
31.50 DENSE g.15 STIFF G -- GRAB SAMPL£ BORING NO. B-237 $6.251. VERY DENSE 18··30 VERY STIFF X - OTHER

I

I

I

I1-'"

Ie
I

I
I

1

I

I.
I

11)
lD
I

~
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I ~
'fI:

I i
fI)
en.- ~
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~ TEST BORING REPORT BORING NO. 8-238 -.CR88IRRINE ..

PROJECT: yrlce Koaa uram Tunnel

CLIENT: OeLeuw, Cather & Company JOB NO. lll06,OO
CONTRACTOR: Layne Western Co., Inc. PAGE NO. I of 4 IEQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 23+22

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~~1 ELEVATION: ]]91 8
DATE START: 3'3°/87

HAS AFTeR
WATER

~TTOM BOTTOM
dbl wall IOAT! COMP CASING OF HOlE TYPE -- -- DATE FINISH: 3/30 / 87

·WD NE 79 79' SIZE 10 4-1/4- -- -- DRILLER: Terry Jeither-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY: Dave Hallman-- -- -- -- -- HAMMER FALL -- -- -- elDEPTH ct= 1sA::;w SAMPLE ljt&~EIN BL FIELD CLASSIFICATION AND REMARKS
'EET PER IA ,:ges NUMB2R RANGE

FOOT
I- 0 I10*

NOTES: I. * indicates weak blows.
15* 2. Location • N868,410.22, E 508,191.21 I14* (Relatively hard) dark brown, dry to damp, CLAY, little

to trace silt, with CaC03 nodules (up to 1/2-) and

I16* organic material. (CL)
4.5 -TOPSOIL-

~ 5 25*
- Tan a~d brown, dry, SILT, little to trace clay, trace .133 fine sand, with moderately developed CaC03 cementation. (ML)

,

38

I38 NOTE: Difficult to break pieces of this material by hand.
-CALICHE-

33

I9.5
I- 10 42

56 I57
Hard, tan to brown, dr,y, cemented SILT, little fine _I45 sand, trace clay, with strongly developed CaC03
cementation. (ML)

41 -CALICHE-
1ft I,
~ _ 15 38
1ft..
I 33 NOTE: Cannot break pieces of this rock-lfke material....

by hand. I~
27

37 18
~ I~

~ 15 (See next page) -.rn 15~ __ 20
u

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIAnONS

G-4 VERY LOOSE 0-2 VERY SOFT S - SPLIT SPOON WD - WHILE DRILLING

I5-10 LOOSE 3-4 SOFT T -TUllE NE - NOr ENCOUNTERED
11-30 MEOIUM DENSE 5-8 MEDIUM STIFF U ---- UN~STURBED ~N NR - NOT READ
31-50 DENSE g-15 STIFF Q - GRAB SAMPLE

" 51. VERY DENSE 111-30 VERY STIFF X - OTHER BORINO NO. 36..7 8-238



~ TEST BORING- REPORT: BORING NO. R_"UI

CR8~RRINe. PAGE ? OF 4

DEPTH 'IG
SArc: •IN B~ S B~ SAMPLE FIELD CLASSIFICAnON AND REMARKSFEET 411 NUMBER

13 Rust-brown, brown and greenish-gray, damp. silty. fine
SAND, little to trace clay. (SM)

12 -ALLUVIUM-
NOTE: No CaC03 present, returns are moldable.

15 23
Rust-brown to .rust-colored, damp, fine SAND~ little

24 silt with traces of clay. (SM)
'. -ALLUVIUM-

25 27 25- NOTE: Returns are' moldable.
I-

41

49 Brown and gray, damp, coarse to fine san~, COBBLES (small,
less' than 6-), little coarse to fine gravel, trace clay

60 (rust and greenish-gray clays). (GP-GC)
-SGC-

.60 -
GRADATIONAL TO

30 72
Brown, damp, coarse to fine sandy, coarse to fine GRAVEL,

76 little cobbles, with traces of clay. (GW) to
(GW-GC)

71 32.
84

100

35 70 Brown and gray, dry to damp, coarse to fine gravelly.
COBBLES, little coarse to fine sand, with clay coatings

77 on gravel and cobbles. (GW )

77

1,n

a1

Oft Aa

NOTE: Clay octurs as very slight coatings below 37 ft.
7a

ac

al; NOTE: Large cobble or boulder at approximately 44.5 ft
and 46 ft.

a1

I- 45
.~..

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENnFICATION GROUNDWATER ASBREVlAnONS
0-4 VOY LOOU 0-2 VERY SOFT S - SPUT SPOON WO-W"LI! DRILUNG
5-10 LOOse 3·4 SOFT T - TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DEN. 5-1 Ml!DlUM STifF U - UNDISTURBI!D PlSlaN NR- NOT READ
31·50 DIN". .•-15 STI" Q - GRAS SAIIPLI! BORING NO. B-238 ~6~51. VERY DEN" .-30 VERY STIFF X -- OTHERI

I

I
Ie

I
I

I
I
Ie
I

I.
I·
I

:p
~
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I ~
lI:

I !
U)

I·~

I

I.
I"~
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~ TEST BORING REPORT BORING NO. D_?.,D

CR88IRRIN& PAGE "1 OF ..
DEPTH CASING SAMPl.r ~Jri4EIN B~~S Br& SAMPI.E RANG! FIELD CLASSIFICATION AND REMARKSFEET FOOT 8 I HES NUMBER

95
NOTE: same as above.

168

225 48

53 Rust-brown and gray. dalllP. IIledlum to fine sandy. coarse
to fine GRAVEL. little to trace cobbles and coarse sand.

I- 5n 56 with sllgWt traces of clay. (GP)

44
51.5

65

85 Brown and gray. dry to dalllP. coarse to fine gravelly.
COBBLES. little medlu. to fine sand. trace coarse sand. (GP)

82

f- 51: 77

64

215
NOTE: Large cobble or boulder at 56 ft.

94

73

I- 60 . -~

NOTE: Encountered pockets containing traces of clay

" below 60 ft..
0"1

,nl:

,no ';4

6- 7.,

Rust-brown and gray. damp. cobb1y. coarse to fine GRAVEL.
,to little medium to fine sand. trace coarse sand. with traces

I of clay. (GP) to
1::0 (GP-GC)

" ..
..

#;0 I;

--- (See next page)70

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY I.OOSE 0-2 VERY SOFT S - SPLIT SPOON WD- WHIlE DRII.I.lNG
5·10 I.OOSE 3-4 SOFT T -- TUBE NE - HOT ENCOUNTER'ED

11-30 MEDIUM DENSE 5-B MEDIUM STIFF U -- UNDISTURBED PISTON HR- NOT READ
31·50 DENSE g.15 STIFF G -- GRAB SAMPlE BORING NO. B-238 .:?6S""51. VERY DENSE 18·30 VERY STIFF X -- OTHER

1ft
III
I

¥3
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~ TEST BORING REPORT BORING NO. D_?':ID

CR88IRRINE PAGE 4 OF 4

DEPTH CASING SAMPW SAMPlE
IN S~f:S Sri SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET FOOT S I HIES NUMBER RANGE

Rust-brown. ·moist. medium to fine sandy. coarse to fine
50 GRAVEL. trace clay. (GP-GC)

71.5 NOTE: Returns are very moldable. -110

72

89 Rust-brown. damp to moist. cobbly. coarse to fine GRAVEL.
little medium to fine sand. trace coarse sand. with traces

75 69 of clay. (GP) to
(GP-GC)

61

70
NOTE: Encountered pockets containing trace clay that were

61 moldable.

61

l-
an Bottom of Exploration 79.0 ft.

81:

....

~ 9:)

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0-2 VERY SOFT S - SPliT SPOON WD-WHILE DRILUNG
5-10 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

11-30 MEDIUM DENSE 5-S MeDIUM STIFF U - UNDISTURBED PISTON NR - NOT READ
31·50 DENSE 9.15 STIFF G - GRAB SAMPlE BORING NO. B-238 3d51. VERY DENSE 141·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. B-239
CRIIIRRINE

PROJECT: Price Road Drain Tunnel
CLIENT: DeLeuw, Cather & Company JOB NO. 11106.00
CONTRACTOR: Layne Western Co., Inc. PAGE NO. 1 of 4
EQUIPMENT USED: Reverse Circulation Hammer Drill Rig LOCATION: Sta. 15+98

GROUNDWATER DEPTH TO: CASING SAMPLER a~g~~, ELEVATION: 1191.4
DATE START: 4/4/87

HRSAFTER
C:OJ1s~

BOTTOM
OAT! COMP WATER OF HOLE TYPE dbl wal -- -- DATE FINISH: 4/4/87
4/4/87 WD HE 79' 79' SIZE 10 4-1/4- -- -- DRILLER: Terry Leither
-- -- -- -- -- HAMMER WT -- -- -- PREPARED BY. Dave Hallman
-- -- -- -- -- HAMMER FALL -- -- --

DEPTH i A8'NG~~ SAMPLE ~B~EIN L WS FIELD CLASSIFICATION AND REMARKS!'E£T PER
~ I::8:ES

NUMBER RANGE
FOOT

F" -0

3
Coarse to fine gravel, coarse to fine sand, asphalt,

9 brick concrete.
-FILL-

8 NOTES: 1. Location • N867,685.20, E 508,509.02
2. Boring is approximately 30 ft north of LDB-13.

16 4

- 5 35

56 Tan, dry, SILT, trace fine sand and clay, with moderate
to well developed CaC03 cementation (laminar to cemented). (ML)

47
-CALICHE-

44

37

~ 10 43 10

59
Extremely hard, brown to gray, dry, cemented, fine sandy,

58 SILT, with well developed CaC03 cementation.

63 NOTE: Pieces of this material in returns are rock-like and
extremely difficult to impossible to break by hand.

64
-CALICHE-

I- 15 77

6Q 16

4'
(Relatively dense) brown, damp, fine SAND, trace silt

1;7 and clay. (SC-SM)

.Il? NOTE: No CaC03 present.
-ALLUVIUM-

I- 20 ~7

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBAEVIAnONS

G-4 VERY LOOSE o-a VERY SOI'T S - SPLIT SPOON WD - WHILE DRILLING
5-10 LOOSE 3-4 son T - TUBE NE - NOr ENCOUNTERED

11-30 MEDIUM DENSE 5-8 MEDIUM STIF!' U - UNDISTURBED PlSrON NR - NOT READ
31-50 .DENSE 9-15 STIFF G - GRAB SAMPLE
51.. VERY DENSE 18-30 VERY STIF!' X - OTHER BORINO NO. ~7 B-239



I

~ TEST BORING REPORT BORING NO. D .,.,n
CRa81RRINE PAGE ? OF •

OIPTH ;rSt': ~'VIN SAMPLI! FIELD CLASSIFICATION AND REMARKSfEET e HES NUMBER RANGE

38 ,
(see previous page)

40
22.7

70
Brown and gray. dry to damp. coarse to fine gravelly.

78 COBBLES. little medium to fine sand. trace coarse sand.
with traces of clay and occasional slight coatings of

~ 25 83 CaC03 on gravel and cobbles. (GP) to
(GP-GC)

88 .-SGC-

88

NOTE: Encountering frequent small pockets rich in
135 medium to fine s~nd. Generally sand is coarse to fine.

103
29.5

I- 30 84

C1 Black. brown and gray. damp. cobbly. coarse to fine
GRAVEL. little coarse to fine sand. with slight traces

q,; of clay (in zones) and frequent black (Mn~) staining. (GW)

"0

DO

~ 35 11C NOTE: Encountered large cobble or possible boulder at 34 ft.

,.,

....
'71: ~R

·u: Tan and gray. dry to dalllP. clean. medium to fine sandy.
coarse to fine GRAVEL. (GP)

40 a1

anc
I:r:

Brown and gray. dry to damp. cobbly. coarse to fine
11:1 GRAVEL. little to trace coarse to fine sand. with

slight traces of clay. (GW)
~.. a~

43.8 Tan. dallP. mediUll to fine SAND. (SP)
~.

. ,
~ (see next page)45 ,,,..

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENnFICATION GROUNDWATER ABBREVIATIONS

0·4 vERY LOaSi 0·2 VI!RY SOI'T S - SPUT SPOON WD- W"Le DAILUNG
5'10 LOO" 3·4 5Of'T T-TUR NI! - NOT I!NCOUNTI!RED

"'30 MI!DlUM DI!N. 5-' .DlUM STIFF U - UNDlSTURIIlD P1SlCN NR - NOT RUD
31·50 Dl!NU ••15 STIFF, G - GRAIl SAWLi! BORING NO. 3~a51+ VI!RY DI!NA "·30 VI!RY STIFF X - orHIR B-239
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~ TEST BORING REPORT BORING NO. R_'J':!O

CA88lAAlNE PACE ., OF II

DEPTH CASING SAMPLr SAMPl.E
IN B~~S BL~ SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKSFEET 81:eHES NUMBER RANGE
FOOT

90
Brown and gray, dry to damp, coarse to fine gravelly, .

74 COBBLES, little to trace medium to fine sand. trace
coarse sand, with slight traces of clay (in layers). (GP)

49
NOTE: Encountered occasional layers with black (Mn02)

134 staining.

50 178 50

86
Brown. damp, cobbly, coarse to fine GRAVEL, little

111 medium to fine sand. trace coarse sand with traces
of clay.

106

108
.:m.

55 88

175
Brown, damp. coarse to fine gravelly, COBBLES. trace

99 coarse to fine sand, with traces of clay. (GP) to
(GP-GC)

79
58 5

RO

- 60 64

,;n Rust-brown and black. damp, coarse to fine GRAVEL, 1ittle
medi UllI to fi ne sand, 11 ttl e to trace cobbles. wi th traces

It "7 of clay and frequent black (Mn02) staining.

A.1

A. I:

fo- 65 oc NOTE: 6 - 8- lens(?) of medium to fine SAND. trace
cl ay at 62 ft. (GP) to

';0 (GP-GC)

Oel

e1n liR'

Black. damp, coarse to fine GRAVEL. little (small)
III:. cobbles. trace coarse to fine sand and clay. (GP-GC)

f- 69.5 -
ftA (See next page)70 .-

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0-4 VERY LOOSE 0-2 VERY SOFT S -- SPUT SPOON WD- WHILE DRILUNG
5·10 LOOSE 3-4 SOFT T - TUllE NE - NOT ENCOUNTERED
11~3O MEDIUM DENSE 5-8 MEDIUM STI"F U - UNDISTURBED PISTON NR - NOT .READ
31-50 DENSE 9.15 STIFF G -- GRAil SAMPl.E BORING NO. 8-239 30 751. VERY DENSE 18·30 VERY STIFF X -- OTHER
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~ TEST BORING REPORT BORING NO. D . .,.,n I
I

CR881RRINE PAGE A
OF . i

DEPTH CASING SAMPL~R SAMPLE I
IN B~~S BLOW SAMPLE DEPTH

FIELD CLASSIFICATION AND REMARKS IPER RANGEFEET FOOT 8 INCHES NUMBER

I87

76 Black and dark brown, damp to moist, coarse to fine
gravelly, COBBLES, little to trace coarse to fine sand,

Q4 trace clay. (GP-GC)

I;n

74.7
f- 75 I::n

Brown, moist, medium to fine SAND, with traces of clay. (SP-SC)
?I; 76.2 ~

Brown, moist, medium to fine SAND, little coarse to fine
.,n 77 n,.~v~l with t"ac~!: ftf clav. (SP-SC)

Rust-brawn, damp to moist, silty, CLAY. (Cl)
.,., 7A

Rust-brown, damp to moi st, cl ayey, coarse to fi ne GRAVEL,
1::.1 trac@ silt. (GC)

f- 80 Bottom of Exploration at 79.0 ft.

:

f- 85 I
I
I
I,

. I
I
I

I
I

I
i

90
I
i

I
I
I

1

I

95

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE IDENTIFICATION GROUNDWATER ABBREVIATIONS

0·4 VERY LOOSE 0·2 VERY SOFT 5 -- SPt.IT SPOON WO-WHILE DRILLING
5·,0 LOOSE 3·4 SOFT T -- TUBE NE - NOT ENCOUNTERED

"-30 MEDIUM DENSE 5-8 MEDIUM STIFF U -- UNDISTURBED PIS1"O" NR - NOT READ
31·50 DENSE 9.15 STIFF G -- GRAB SAMPLE BORING NO. B-239 ..37051. VERY DENSE 18·30 VERY STIFF X -- OTHER
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Hammer Drill Bounce Chamber Pressure Logs1-----------------------
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PRICE ROAD DRAIN TUNNEL IHAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-102

I
BOUNCE BOUNCE BOUNCE BOUNCE elCHAIlBER CHMBER CHAIIBER CHAIIBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft): (psil (ft) : (psil (ft) I (psi) (ft) I (psil II---------- ------ -------

1 I t 26 23 51 32 76 29
2 t 27 25 52 27 n 29

I3 t 28 29 53 27 7B 21
4 15 29 25 54 29 79 30
5 15 30 28 55 21 BO 27
6 20 31 30 56 22 81 26 I7 21 32 30 57 26 B2 26
8 21 33 31 5B 24 B3 28
9 23 34 32 59 26 B4 26 .,110 26 3S 29 60 30 85 27

11 I 26 36 ~ 61 27 86 29
12 25 37 30 62 26 B7 28
13 26 38 27 63 26 sa 25

I14 20 39 32 64 26 B9 29
15 26 40 27 65 29 90 25
16 23 41 19 . 66 27 91 26
17 26 42 22 67 29 92 23 I18 27 43 27 68 30 93 25
19 24 44 29 69 I 30 94 25
20 ~ 45 27 70 27 95 27

I21 19 46 26 71 24 96 25
22 23 47 ~ 72 23 97 26
23 . 22 48 26 73 27 98 26
24 30 49 29 74 27 99 30 el~ 22 50 30 75 29 100 27

f CASIN6 PUSHED I
I
I

-.
I

.37z.
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I
I PRICE ROAD DRAIN TUNNEL

HAMMER DRILl:. - BOUNCE 'CHAMBER PRESSURE vs. DEPTH
BORING NO. 'B-103

I
Ie

BOllIEE BOUNCE- BOllia BOUNCE
CHAIIBER CHAIlJER CHAllBER CHAIlBER

DEPTH I PRESSUIE DEPTH-l PRESSURE " DEPTH I PRESSURE DEPTH : PRESSURE
, (ft) " (psil (fU : (psi) (fU I (pli) (ft) : (psi),

I ....- ---- ----
I II 26 28 51 28 76 28
2 IlR 27 2S 52 31 77 27

I
3 NR 28 28 ~ 28 78 28
4 IIR 29 29 54 31 79 30
5 II 30 30 ~ 30 BO' 27
6 11 31 29 56 28 81 28

I 7 19 32 31 57 29 82 26
8 21 33 30 58 29 83 30
9 20 34 29 59 27 84 29

I.
10 21 ~ 28 60 24 85 28
11 21 36 28 61 25 S6 26
12 2S 37 30 62 2S 87 27
13 26 38 28 63 24 88 24

I 14 30 39 29 64 26 89 26
15 30 40 28 65 27 90 27
16 2S 41 28 66 27 91 28
17 30 42 26 67 26 92 28

I" 18 26 43 26 68 24 93 26
19 26 " 25 69 23 94 26
20 27 45 26 70 25 95 27

I
21 2S 46 2S 71 2S 96 27
22 21 47 26 72 26 97 30
23 19 48 25 73 26 98 28
24 22 49 27 74 27 99 30

I:e 25 26 50 27 75 25 100 30

,I JlRallJT RECORDED

I
I

.-
I 373
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••'I
PRICE ROAD DRAIN TUNNEL IHAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-104

I
BOOla BOUNCE BOWa ~; BOllia elCHMBER DlAIIBER CHAIIBER CHMBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE· 'DEPTH I PRESSURE
(ft) I (pli) (ft) (plil (ft) (plil (ft) I (pli) II I

------ _ •• a. a __

I 12 26 20 51 21 76 28
2 13 27 28 52 26 n 26
3 16 28 24 53 30 78 26 I4 18 29 28 54 28 79 25
5 22 30 21 55 30 80 25
6 21 31 23 56 26 81 . 24

I7 21 32 27 57 26 82 27
8 24 33 29 58 27 83 26
9 ~. 34 31 59 27 84 26

10 19 3S 27 60 25 B5 27 e'11 23 36 21 61 27 B6 25
12 21 37 30 62 29 87 24
13 22 38 22 63 28 sa 26

I14 24 39 27· 64 22 89 30
15 20 40 25 65 20 90 27 -
16 27 41 26 66 22 91 26
17 25 42 27 67 21 92 27 I18 25 43 25 68 29 93 ~

19 21 44 29 69 28 94 27
20 25 4S 30 70 24 .". 25

I21 26 46 29 71 25 96, 26
22 24 47 22 72 26 97 26·
23 27 48 2. 73 24 98 22
24 26 49 27 74 27 99 25 _I25 24 SO 29 75 27 100

I
\,

I
I

"")~ e.
)..r.~)-',"':, , ~~r '-. I
\. 374'
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-l05 ~

BOUNCE BOUNCE BOUNCE BOUNCE

CHAtlBER CHAKBER CHAKBER CHAI1BER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTII : PRESSURE DEPTH : PRESSURE

1ft) I (psil (ft) I (psi) (ft) I (psi) Ht) I (psi)
I I

, I

------ ------- ------------------ ---------
1 11 26 31 51 , 24' 7& 24

2 I 13 27 30 52 27, n 24

3 15 28 27 53 31 78 24

4 17 29 30 54 28, 79 23

5 20 30 31 55 24~', BO 24

" 15 31 25 56 ny' 81 22

7 19 32 25 57 23f 82 21

8 24 33 28 58 26 : 83 20

9 21 34 30 59 27: 84 24

10 21 3S 29 60 29: 85 25

11 23 36 30 61 ,'24 ~ 26

12 2S 37 30 62 :24 87, I 23

13 26 38 31 63 25 sa 22 '

14 25 39 25 64 25 89 :. 29

15 24 40 26 65 26 90 22

16 28 41 26 66 26 91 23

17 25 42 24 67 24 92 25

18 29 43 31 68 25 93 24

19 28 44 30 69 23 94 23

20 26 45 27 70 26 95 20

21 30 46 32 71 19 90 22

22 29 47 30 72 19 97 18

23 28 48 27 73 24 98 19

24 29 49 23 74 26 99 22

25 26 so 23 7S 24 100 23
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PRICE ROAD DRAIN TUNNEL IHAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-106

I
BOUNCE BOUNCE BIIINCE BOUNCE ·_1CHAIlBER CHAIIBER CHAIlBER ClIA"BERDEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE

I. (ft) (psi) (ft) I (psi) (ft) (psil (It) (psil.. _-- ----
I NR 26 28 51 30 76 282 NR 27 22 52 28 n 28 I3 NR 28 27 53 25 78 274 lilt 29 26 54 32 79 27
:I 16 30 2S 55 26 80 23

I6 16 31 23 56 30 81 2S7 12 32 25 57 28 82 298 14 33 26 58 26 83 249 13 34 24 59 28 84 25

.110 20 3S 25 60 22 B:5 22
11 21 36 22 61 2S 86 2412 26 37 24 62 27 B7 25

I
13 24 38 30 63 28 88 2714 25 39 28 64 27 89 2615 11 40 27 65 27 90 2716 21 41 2B 66 28 91 24 I,17 22 42 26 67 26 92 2418 20 43 26 68 26 93 2619 2S 44 29 69 28 94 2520 26 45 27 70 25 95 28 I21 24 46 24 71 24 96. 25
22 24 47 28 72 26 97 22
23 24 48 2J 73 25 98 : 24 _I24 27 49 24 74 27 99 22
25 27 SO 24 75 26 100 24

NRaNDT RECORDED I
I

.1

-.
I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-107

IOUIICE Boua BOUJE£ BOWI:E
ClIMBER CHMBO ClIMBER CHAJlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESIIUIE DEPTH I PRESSURE
(ft) I (pli) (ft) (plil (ft) I (pli) Ht) (plil

1 t 26 28 SI 27 76 30
2 t 27 26 52 29 n 26
3 11 28 28 53 27 78 28
4 15 29 30 54 26 79 28
5 17 30 30 55 ,

28 80 27
6 18 31 30 56 25 81 26
1 19 32 30 57 24 82 24
8 16 33 31 58 27 B3 25
9 21 34 '17 59 26 84 27

10 22 35 29 60 28 BS 25
11 25 36 29 61 26 86 30
12 26 31 26 62 22 87 25
13 I . 26 38 2B 63 31 88 22
14 30 39 23 64 28 89 2S
IS 26 40 30 65 24 90 25
16 29 41 31 66 27 91 26
17 26 42 26 67 24 92 25
18 26 43 26 68 2B 93 26
19 25 44 30 " 26 94 26
20 23 45 31 70 24 95 "27
21 25 4i 32 71 25 96 24
22 24 47 26 72 23 97 30
23 26 48 32 73 26 98 27
24 26 49 31 74 26 99 30
25 27 ·50 30 15 24 100 " 31

t CASING PUSHED



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. 8-108

BOUNCE BOUNCE S_E BOONCE
CHMBER CHMBER CIlAIlBER CHAltBER

DEPTH : PRESSURE DEPTH l PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE
(ft) I lplil 1ft) I (psil - 1ft) , (psil (ft) (psil

I 1 I

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

1 13 26 25 51 26 76 1- 24•
2 14 27 25 52 27 n I 25
3 14 28 21 53 27 78 28
4 14 29 24 54 26 79 26
:5 14 30 20 ~ 24 SO 25
6 14 31 27 56 22 81 23
7 15 32 22 57 22 82 26
B 17 33 24 58 21 83 23
9 18 34 29 59 27 B4 25

10 25 ~ 22 60 24 B5 I 25
11 25 36 22 61 25 B6 24
12 21 37 30 62 2S 87 24
13 22 38 25 63 25 sa 26
14 22 39 - 27 64 22 89 26
15 29 40 22 ~ 26 90 25
16 27 41 25 U 24 91 24
17 27 42 27 67 27 92 21
18 28 43 26 68 19 93 22
19 24 « 25 69 26 94 25
20 25 45 25 70 26 95 22
21 23 46 27 71 25 96 24
22 22 47 25 72 27 97· 21
23 22 48 22 73 27 9B 23
24 21 49 27 74 24 99 25
25 25 50 25 75 25 100 26

I

... I':: .. ,

I
I

el
I
I
I

.1
I
I
I

el
I
I
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I PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE Ys. DEPTH

BORING NO. B-201

I
Ie BOUNCE BOUNCE BOUNCE BIlINCE

CHMBER CHMBER CHMBER CHAIlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE

I
Ut) I (psi) 1ft) : (psil 1ft) (psil (ft) (psil

.--- ----
I 0 26 20 51 20 76 26

2 0 27 20 ~ 21 77 I 26I

I
3 10 28 21 53 20 78 I 26

4 10 29 21 54 22 79 26

5 10 30 20 55 23 so 22

I
6 15 31 20 56 23 81 22

7 15 32 19 57 23 B2 20

8 15 ' 33 16 58 23 83 18

9 16 34 20 59 22 84 17

I.
10 17 35 21 60 20 85 17

11 0 36 20 61 21 86 17

12 0 37 21 62 21 87

13 0 38 22 63 22 B8

I 14 17 39 22 64 24 89

IS 17 40 21 65 25 90

16 17 ,41 21 66 25 91

I
17 17 42 21 67 1 2S 92

18 15 43 21 68 25 93

19 15 44 21 69 24 94

20 15 45 22 70 25 95

I
21 15 46 21 71 25 96

22 15 47 21 72 25 97

23 21 48 20 73 25 98

lie
24 24 49 21 74 25 99

2S 22 so 20 ~ 25 100

I
I:
I
.-
I 277'.



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-202

BOONC£ 8l1/J1lCE 811W£E BOUNCE
CHAIlBER CHARBER CHAllBER CHARBERDEPTH : PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE(ft) I (pli) (ft) (psi) (ft) (psil (ft) I (pli)I

-------
1 0 26 20 51 21 76 282 0 27 20 52 21 77 27
3 9 2B 20 53 22 78 274 9 29 20 54 23 79 285 9 30 27 55 23 SO 276 14 31 27 50 23 81 277 16 32 2B 57 23 82 278 17 33 28 sa 23 B3 I 269 17 34 28 59 22 84 26

10 17 3S 29 60 25 85 25
11 17 36 29 61 25 !!;j 25
12 18 37 29 62 26 87 2713 IB 38 29 ~3 24 as 2B14 20 39 ~I 64 26 89 27
15 20 I./} 30 65 26 90
16 23 41 31 66 26 91
17 23 42 31 67 26 92
18 23 43 28 6B 24 93
19 24 44 30 69 26 94
20 25 45 30 70 28 95
21 20 46 32 71 28 96.
22 21 47 32 72 28 97
23 20 48 22 73 29 9B
24 22 49 22 74 2B 99
25 21 50 22 75 2B 100

I

••
"'1
I
I

el
I
I
I

.1
I
I
I

el
I
I
I
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I





PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-204

BOUNCE BOUNCE BOUNCE BOUNCE
CHMBER CHMBER CHAllBER CHAtlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft)

, Iplil (ft) , (plil Iftl , Ipsil 1ft) I (psil
I I I I

-------- --------
I 0 26 27 51 30 76 29

2 0 27 28 52 30 n 29

3 0 28 26 53 29 78 2B

4 6 29 28 54 31 79 28

5 6 30 30 55 33 80 28

6 6 31 30 56 32 Bl 28
7 10 32 30 57 33 B2 30

8 10 33 31 58 33 B3 30
9 10 34 31 59 28 84 31

10 10 ~ 28 60 28 15 30

11 15 36 33 61 28 B6 30

12 21 37 33 62 29 87 31

13 27 38 30 63 28 B8 31
14 29 39 24 64 28 B9 28

15 29 40 22 65 28 90
111 28 41 33 66 30 91
17 28 42 32 67 30 92
18 28 43 31 68 30 93

19 29 44 33 69 29 94
20 33 45 34 70 29 95
21 30 46 35 71 30 96
22 33 47 34 72 30 97
23 33 48 32 73 30 98
24 26 49 28 74 28 99

25 27 so 29 75 28 100

I

••"I
I
I

el
I
I
I

el
I
I
I

el
I
I
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e.
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-205

I
Ie B_E BOUNCE BOUNCE BOUNCE

CHAllBER CHAltBER CHMBER ClIMBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE

I
(ft) I (psi) (ft) I (psi! (ft) (psi! (ft) I (psil

.. .. --- ._----
1 0 26 26 :11 2~ 76 25

2 0 27 26 52 23 n 26

I 3 0 2B 26 :53 25 78 26

4 15 29 2S 54 25 79 26

5 15 30 25 55 25 80 25

I
6 18 31 2S 56 25 81 25

7 18 32 21 57 25 82 25

8 • 23 33 21 58 26 83 26

9 23 34 21 59 26 84 26I. 10 21 35 26 60 26 B5 26

11 17 36 26 61 26 86 26

12 17 37 26 62 24 87 26

I
13 17 38 2S 63 24 88 26

14 15 39 25 64 24 89 26

15 15 40 25 65 24 90 26

16 21 41 25 66 25 91

I
17 21 42 26 67 25 92

18 21 43 26 68 2S 93

19 21 44 26 69 2S 94

20 23 45 22 70 25 9S

I 21 23 46 21 71 25 96

22 • 21 47 21 72 25 97

23 25 4B 21 73 25 98

lie
24 25 49 22 74 24 99

25" I 26 50 23 75 24 100

I
Ii
I
.e
I 3&~
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PRICE ROAD DRAIN TUNNEL IHAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-206

I
80UNCE BOUNCE 80UJEE 800NCE elCHAlt8ER CHAIlBER CHAlt8ER CHMBERDEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE

I(ft) I (psi) (ft) I (pli) (ft) I (plil (n> I (psi)
--- --I 0 26 21 51 24 76 25

I
2 0 27 18 52 24 n 2S3 0 28 21 53 24 7B 264 0 29 22 54 24 79 255 0 30 21 55 24 80 24

I6 10 31 23 56 24 81 247 10 32 22 57 26 B2 248 10 33 22 sa 26 83 259 I 15 34 23 59 26 84 26 .110 15 35 24 60 26 B5 26
11 15 36 23 61 26 B6 2612 15 37 23 62 26 87 26

I
13 19 3B 23 63 26 BB 26
14 19 39 23 64 26 89 2615 19 40 24 65 26 90 2616 18 41 24 66 27 91

I17 18 42 24 67 27 92
18 19 43 23 68 25 93
19 20 44 24 69 25 94
20 20 45 24 70 26 95 I21 21 46 24 71 26 96
22 21 47 24 72 26 97
23 21 48 21 73 25 98

el24 19 49 21 74 25 99
25 19 50 23 75- 26 100-

I
I
I

-.
I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-210

I
Ie BOUJIC£ BOUNCE BOUNCE BOUNCE

CHAltBER CHAllBER CHArlBER CHAIIBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE

I
(ft) (psi) Hi) (psi) (ft) I (psi) (ft) I (psil

------- -----
1 1:l 26 26 51 26 76 26

2 lS 27 26 52 26 n 26

I
3 15 28 26 53 26 78 26

4 15 29 26 54 26 79 26

5 19 30 26 55 26 BO 26

6 19 31 27 56 26 Bl 26

I 7 19 32 27 57 26 B2 25

8 17 33 25 5& 25 83 25

9 17 34 25 59 25 84 28I. 10 18 35 25 60 24 as 2B

11 19 36 t 26 61 24 86 28

12 15 rt 27 62 24 87 28

13 18 38 27 63 24 B8 2B

I 14 18 39 27 64 23 89 28

15 lB 40 26 65 23 90 28

16 18 41 26 66 24 9l

I
17 18 42 26 67 24 92

18 18 43 t 26 6B 24 93

19 18 44 26 69 24 94

20 19 45 26 70 24 95

I" 21 19 46 26 71 26 96

22 19 47 25 72 26 97

23 23 48 25 73 26 9B

24 23 49 25 74 26 99

I- 25 26 50 26 75 26 100

1
1
1
.e
I 3;#' ..



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-211

80UNCE 80W1CE BOUIICE BOUNCE
CHMBER CHAtlBER CHMBER CHAtlBER

DEPTH : PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft) I {psi! {ftl I (psil (ft) I (psil (ftl I (psilI I I I

------ --.. ------ -------
1 14 26 20 51 27 76 28
2 14 27 20 52 27 n 28
3 14 2B 20 53 27 78 28
4 18 29 20 54 27 79 28
5 18 30 19 55 27 80 21
6 18 31 19 56 27 81 21
7 18 32 15 57 27 82 21
8 18 33 15 5& 27 83 21
9 18 34 15 59 27 84 21

10 18 35 15 60 26 85 21
11 18 36 15 61 26 B6 21
12 18 37 18 62 26 87 22
13 18 38 18 63 26 BB 22
14 18 39 26 64 • 26 B9 22
15 18 40 26 65 27 90 22
16 20 41 26 66 27 91
17 20 42 26 67 2~ 92
18 20 43 26 68 27 93
19 20 44 26 69 27 94
20 20 45 I 26 70 27 95
21 19 46 26 71 27 96
22 19 47 25 72 27 97
23 19 48 25 73 27 98
24 19 49 26 74 27 99
25 19 50 27 75 27 100

..... '" '..
.... j._.. ,..--_..... , "

I
I•"11

I
I

el
I
I
I

.1
I
I
I

el
I
I
I
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I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-212

I
Ie

BllIJIEE BOUNCE BOUNCE BOUNCE
CHAIlBER CHAllBER CHMBER CHAIlBER

DEPTH : PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE DEPTH: PRESSURE
(ft) (psil (ftl I (psi I (ft) : (psil Ut! I (psilI

I ------ --------- . ---------
1 10 26 21 ~I 23 76 26
2 10 'J1 21 52 23 77 26
3 12 28 23 53 22 78 27

I 4 12 29 23 S4 22 79 27
5 13 30 26 55 22 80 2S
6 13 31 29 56 31 81 25

I 7 13 32 29 57 31 82 26
8 13 33 29 58 27 B3 26
9 13 34 29 59 26 B4 26

10 13 35 30 60 26 B5 26I. 11 13 36
, 30 61 I 26 86 26

12 13 37 30 62 ., 26 87 26
13 13 38 21 63 27 B8 26 .

I
14 21 39 21 64 27 89 26
15 21 40 28 65 28 90 26
16 21 41 28 66 27 91
17 21 42 28 67 28 92

I 18 19 43 30 68 25 93
19 19 44 , 30 69 26 94' .
20 19 4S

, 30 70 27 95I

21 19 46 I 29 11 27 96

I
,

22 19 47 ' . 29 72 26 97,
23 19 48 29 73 25 98
24 21 49 20 74 25 99

Ie 25 21 50 23 7S 27 100

I
I
I

••
I :<'5'c..-.... \. [



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-213

BOUNCE BOUNCE BOUNCE BOUNCE
CHAIlBER ClIMBER ClIMBER CHAIlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(It) I (psi) Ht) I (psi) Ht) I (psi) (ft) I (psi!

I I I I

----- - .. ------
1 I 15 26 I 19 51 25 76 20
2 15 27 19 52 27 n 20
3 16 28 20 ~ 27 78 22
4 16 29 20 ~ 27 79 22
5 ~ 30 25 55 20 BO 20
6 25 31 18 56 18 81 21
7 23 32 18 57 18 82 21
8 23 33 23 58 18 B3 23
9 23 34 20 59 18 84 20

10 20 35 20 60 16 as 20
11 20 36 18 61 16 B6 20
12 22 37 24 62 19 87 20
13 23 3B r 24 63 19 BB 22
14 20 39 24 64 19 B9 " 18
15 18 40 24 65 19 90
16 16 41 ~ 66 19 91
17 20 42 25 67 19 92

18 21 43 25 68 20 93
19 21 44 25 69 20 94
20 22 45 25 70 21 'IS

21 22 46 27 71 19 96 "
22 22- 47 27 72 18 97
23 22 48 27 73 18 9B

24 22 49 25 74 19 "25 22 50 25 75 20 100

I

••
• ' I I.-

I
I

el
I
I
I

.1
I
I
I

el
I
I
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PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-214

I
Ie

BOUNCE BOUNCE BOUIEE BOUNCE
CHAtIBER CHAMBER CHMBER CHMBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE
1ft) (plil 1ft) I (plil (ft1 I (psil (ft) I (psil

I
I

-----
1 10 26 23 ~1 21 76 20

2 10 27 23 52 23 n 21

I
3 10 28 23 53 23 ' 78 19

4 14 29 22 54 24 79 19

~ 14 30 21 55 23 80 19

6 14 31 21 S6 23 Bl 21

I 7 14 32 22 51 24 B2 21

8 14 33 19 58 23 83 21

9 14 34 19 59 22 84 21

I.
10 19 35 21 60 21 B5 19

11 19 36 21 61 21 B6 19

12 20 37 21, 62 19 87 24

13 19 3B 19 63 19 88 22

I 14 20 39 23 64 19 89 22

15 21 40 23 65 19 90

16 24 41 23 66 19 91

I
17 23 42 23 67 22 92

18 23 43 22 68 23 93
19 23 44 22 69 23 94

20 23 45 23 70 22 95

I
21 19 46 23 }1 23 96

22 21 47 24 72 22 97

23 21 48 24 73 22 9B

24 21 49 24 74 22 99

Ie 25 21 50 20 ~ 20 100

I
I
1
.e
I 391



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-215

BOUNCE BOUNCE BDUNCE BOUNCE
CHMBER ClIMBER CHAIIBER CHAIlIERDEPTH I PRESSURE DEPTH : PRESSURE DEPTH: PRESSURE DEPTH : PRESSURE

(ft) I (psil (ft) I (psil (ft) I (psil (ft) I (plilI I I I---- ........ -- - ... .
I 9 26 19 51 28 76 25
2 9 27 21 52 28 n 26
3 9 28 19 53 28 78 26
4 9 29 19 54 28 79 26
:5 9 30 18 55 28 80 26 .
6 9 31 18 56 28 81 26
7 II 32 18 57 28 82 27
8 12 33 19 58 28 B3 26
9 12 34 18 59 28 84 26

10 15 35 18 60 I 25 B5 27
II 15 36 18 61 25 86 27
12 15 37 19 62 25- 87 27
13 17 38 19 63 25 sa 27
14 19 39 17 64 24 89 27
15 19 40 19 6S 22 90
16 19 41 19 66 25 91
17 21 42 23 67 25 92
18 21 43 27 68 25 93
19 19 44 29 69 25 94
20 19 45 25 70 25 "21 19 46 25 71 25 96
22 19 47 27 72 25 97
23 19 4B 27 73 26 98
24 19 49 27 74 26 99
25 19 SO 28 75 25 100

I

...... ,I

I
I

el
I
I
I
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I
I
I

el
I
I
I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE VS. DEPTH
BORING NO. B-216

I
Ie BOUNCE BOUNCE BOUNCE BOUNCE

CHMBER CHAltBER CHAltBER CHMBER
DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH: PRESSURE

I
(It) : (plil (Et) (psil (ft) : (psi) (fl) I (psi)

------ ---------
1 9 26 25 51 2B 76 32
2 9 27 25 52 28 n 32

I 3 9 28 26 53 29 78 32
4 9 29 2S 54 29 79 31
5 12 30 26 55 29 so 32
6 12 31 26 56 29 81 32

I ·7 12 32 26 57 29 82 32
8 12 33 26 58 29 83 31
9 12 34 28 59 27 B4 32I. 10 12 ~ 26 60 27 as 32

11 20 36 24 61 26 8fI 32
12 21 37 27 62 28 87 32
13 21 38 27 63 28 sa 32

I 14 21 39 27 64 29 B9 32
15 22 40 27 65 29 90
16 22 41 25 6lI 29 91

I
17 22 42 26 67 31 92
18 23 43 24 68 31 93
19 19 44 26 69 31 94
20 20 45 26 70 29 9S

I 21 20 46 27 71 30 96
22 23 47 26 72 31 97
23 23 48 28 73 31 98

I,e
24 23 49 26 74 31 99
25 23 50 2B 7S 30 100

I

I,
I.1.
I

::t.; "-'
~.,- .. i.. _-



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE VS. DEPTH

BORING NO. 8-217

BOUNCE BOUG BOUNCE BIlUHCE
CHMBER D1MBER CHAllBER CHAJIBEI

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft) • (psil (ft) I (psil 1ft) I (psil (ft) I (plil• I I I

----- -----
1 9 26 31 ~1 32 76 32
2 9 27 31 ~ 32 n 32
3 9 2S 28 ~ 33 78 32
4 9 29 31 ~4 33 79 32
~ U 30 30 ~ 33 80 31
6 U 31 30 56 33 81 31
7 21 32 26 57 33 82 32
8 21 33 26 9 33 83 31
9 23 34 26 ~9 30 84 32

10 24 35 31 60 31 85 32
U 26 36 31 61 31 86 30
12 26 37 31 62 31 87 31
13 30 38 31 63 30 88 31
14 30 39 28 64 30 89
1~ 30 40 24 ~ 32 90
16 30 41 24 66 31 91 ,
17 30 42 26 67 33 92
18 31 U 26 68 33 93
19 27 44 26 69 33 94
20 26 4~ 26 70 30 9~

21 31 46 28 71 30 96
22 31 47 31 72 30 97
23 31 48 32 73 30 98
24 28 49 32 74 31 99
25 30 50 32 75 30 100

I

.
·"·'1

I
I

el
I
I
I

.1
I
I
I

el
I
I
·1
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE V5. DEPTH

BORING NO. B-219

BOUNCE BOUNCE BIllJHCE BlJUII:E
CHAltBER CHA"BER CHA"BER CHAIlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSUR£ DEPTH : PRESSURE
(ft) I (plil (ft) I (plil (ft) (psil (ft) ,

(psil, I ,
-------- ------- -------

1 9 26 27 51 , 27 76 26
2 9 . 27 27 52 28 n 26
3 9 28 27 53 29 78 26
4 13 29 21 54 28 79 26
5 13 30 24 55 29 so 28
6 13 31 22 56 29 81 27
7 14 32 24 57 26 82 29
8 16 33 24 58 28 83 29
9 16 34 26 59 29 84 2'1

10 16 ~ 26 60 30 B5 30
11 16 36 26 61 28 B6 29
12 21 37 25 62 28 87 27
13 22 38 25 63 27 88 29
14 22 39 , 25 64 25 89 30•
15 22 40 28 65 26 90
16 20 41 28 66 26 91
17 20 42 28 67 25 '12
18 20 43 28 68 23 93
19 18 44 29 6'1 23 94
20 20 45 28 70 22 95
21. 20 46 28 71 22 96 .
22 20 47 28 72 24 97 •..
23 23 48 29 73 26 91

,
I

24 23 49 30 74 26 99 I•25 23 50 24 75 28 100 I•

I

e·
o I

I
I

el
I
I
I

el
I
I
I

el
I
I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-220

I
Ie

BOUNCE BOUIICE BOUNCE BOUNCE
CHAIlBER CHAJlBER CHAllBER CHMBER

DEPTH I PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
(Et) (pli) (ft) I (psi) (ft) I (pli) (ft) : (pli)

I
.. - ------- --------- -----------

1 9 26 29 51 . 28 76 29
2 9 27 29 52 27 n 28
3 9 2B 29 53 30 78 25

I 4 9 29 24 S4 30 79 24
5 15 30 2S 55 30 BO 23
6 15 31 26 56 30 81 22

I
7 15 32 26 57 29 B2 22
8 19 .33 26 58 29 83 24
9 19 34 26 59 30 84 23

10 22 35 27 60 23 BS 25Ie 11 23 36 27 61 23 . B6 25
12 23 37 25 62 23 B7 27
13 2B 38 28 63 25 BB 27

I
14 2B 39 28 64 27 B9 • 27
15 29 40 26 6S 26 90
16 2B 41 26 66 24 91
17 29 42 27 67 24 92

I 18 21 43 28 68 24 93 I
19 26 44 27 69 24 94
20 26 45 27 70 25 95
21 26 46 29 71 26 96I 22 28 47 29 72 27 97
23 29 48 29 73 29 98
24 28 49 29 74 29 99

Ie 25 28 50 27 7S 28 100
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I
I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-221

BOUNCE BOUNCE BOUNCE BDUJICE
CHMBER CHAllBER CHAllBER CHAMBER

DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
Uti I (psi) Uti I (psi) (fU I (psi) Ut) I (psi)

I I I I

------ _ ... ..... ----- . .....
I 8 26 22 ~l 29 76 24

2 8 27 23 52 27 77 24

3 9 28 28 ~ 30 78 25

4 , 29 23 54 30 79 28

~ 12 30 24 ~ 30 80 26

6 13 31 26 56 30 81 26

7 16 32 26 57 29 B2 26

8 17 33 26 58 31 B3 26

9 19 34 27 59 30 B4 27

10 21 35 27 60 2B B5 29

11 24 36 2~ 61 28 B6 29

12 29 37 25 62 25 B7 30

13 27 38 31 63 29 B8 28

14 25 39 31 64 28 89 27

15 25 40 28 65 28 '10

16 29 41 26 66 28 91
17 2' 42 24 67 28 92
18 24 43 24 6B 29 93
19 26 44 26 69 29 '4
20 26 45 26 70 24 "21 27 46 23 71 26 96.

22 30 47 30 72 28 '7
23 28 48 30 73 30 98
24 25 49 30 74 28 99

25 25 50 29 75 24 100
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II PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-222

I
Ie

BOUNCE BOUNCE BOUHCE BOOla
CHMBER CHMBER CHMBER CHAflBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft) (pli) (ft) I (psi) (ft) I (psi) (ft) I (psi)

I I I

I
-- .. .. --------- -------

1 9 26 24 51 25 76 24

2 9 27 29 52 26 77 22

3 9 28 28 53 24 78 24

I 4 9 29 28 54 25 79 23

5 12 30 25 55 25 so 23

6 12 31 28 56 25 81 23

I
7 15 32 27 57 27 82 20

8 17 33 26 5& 27 B3 24
9 22 34 24 59 24 84 2S

10 24 35 24 60 24 B5 24

Ie 11 27 36 28 61 24 86 23

J2 27 37 30 62 24 B7 24

13 27 38 31 63 ·23 B8 24

I
14 ~ 39 25 64 25 89 23
15 29 40 27 65 24 90

I
16 I 29 41 24 66 25 91
17 29 42 28 67 25 92

I' 18 25 43 28 68 27 93
19 26 44 28 69 27 94
20 26 45 27 70 2S 9S

I
21 26 46 29 71 25 96
22 27 47 30 72 25 97
23 25 48 30 73 26 9B

II-
24 25 49 30 74 26 99
~ 26 50 2B 75 26 100

I
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I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-223

BOUNCE BOUHCE BOUHCE BOUHCE
CHAIISER CIt_R CHAliSER CHAllSER

DEPTH : PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE(ft) I (psil (ft) I (pli) (ft) I (psi) (ft) I (psi)I I I I--------- -------- ------ --------
I 9 26 23 51 20 76 26
2 9 27 13 52 20 n 27
3 9 2S 15 53 22 78 26
4 10 29 15 54 24 79 27
5 10 30 15 ~ 24 80 25
II 10 31 15 56 24 81 25
7 10 32 !9 57 26 82 25
8 10 33 19 58 24 B3 25
9 12 34 21 59 27 84 25

10 12 35 27 60 23 85 24
11 12 36 24 61 20 86 28
12 15 37 29 62· 20 87 30
13 20 3B 25 63 !9 88 30
14 22 39 22 64 21 89 30
15 I 22 40 25 ~ 21 90•
16 I 22 41 23 66 23 91 II

17 , 22 42 28 67 23 92I

18 22 43 28 68 24 93
19 23 44 25 lt9 22 94
20 25 45 25 70 22 95
21 25 46 27 71 I 23 96
22 25 47 27 72 24 97 -
23 25 48 21 73 24 98
24 25 49 27 74 26 99
25 25 50 24 ~ 26 100
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I PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. 8-224

I
Ie BOUtlCE BOUNCE BOUNCE BOUNCE

CHAflBER CHMBER CHAflBER CHAflBER
DEPTH I PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE
(fU ,

(pli) (it) I (pli) (fU I (psil Ht) I (psi)I , , Iil ---- ---- ....._----- ------ -------.
1 12 26 25 51 20 76 ,

27
2 12 27 25 52 25 n 28

I
3 12 2B 25 53 25 78 29
4 16 29 23 54 25 79 27
5 16 30 24 55 25 80 29
6 16 31 2B 56 28 81 26

I 7 16 32 30 57 25 B2 28
8 16 33 30 58 30 83 28
9 16 34 28 59 27 84 28

10 , 16 35 28 60 25 B5 '27Ie II 18 36 30 61 23 86 27
12 IB 37 28 62 23 B7 27
13 18 38 28 63 23 88 27

I 14 19 39 30 64 23 89 27
15 20 40 30 65 23 90
16 20 41 30 66 25 . 91
17 22 42 28 67 25 92

I 18 22 43 28 68 25 93
19 22 44 28 69 25 94
20 26 45 26 70 28 95

I
21 25 46 25 71 28 96
22 25 47 30 72 28 97
23 24 4t 28 73 27 98
24 24 49 26 74 27 99

I- 25 24 50 22 75 27 100

I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-225

BOUNCE BOUNCE BOUNCE BIIJNC£
CHMBER CHAIlBER CHAJIBER CHMBER

DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
(ft) : (psi) (ft) I (psi) (ft)

, (psi) Ht) I (psi)
I I

,
------ -------- ------- ------.

1 NR 21t 28 51 28 76 29
2 MIt 27 27 52 28 77 29
3 NR 2B 25 53 28 78 29

4 NR 29 28 54 28 79 29

5 IIR 30 28 55 28 SO 29

II HR 31 27 56 2B Bl 29

7 NR 32 27 57 28 B2 2B
B NIl 33 26 ~ 28 S3 28
9 NR 34 27 59 28 B4 2B

10 MIt 3S 28 60 28 B5

11 22 36 27 Itl 2B B6

12 24 37 2B 62 2B B7

13 24 38 2B 63 28 B8

14 24 39 30 64 2B B9

15 22 40 24 lIS 29 90

16 23 41 24 66 , 28 91
17 25 42 22 It7 2B 92

lB 25 43 22 68 28 93
19 25 44 23 69 29 . 94
20 27 45 24 70 28 ~

21 27 46 23 71 29 91t '
22 2B 47 23 72 30 97
23 27 4B 23 73 30 98

24 2B 49 2B 74 29 99

25 30 50 27 75 29 100

NR=NOT RECORDED
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-226

I
Ie BOUIlCE BOUNCE BOONCE BOOla

ClWlBER CHAItBER CHAIlBER CHAIlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE

(ft) (psil (ft) (plil 1ft) (psi) (ft) I (psi)

I
I

.- - ---
I 12 26 29 51 28 76 25

2 12 27 29 52 29 77 I 26

I
3 12 28 29 53 29 78 26

4 12 29 29 54 29 79 25

5 18 30 29 55 29 so 22

I
6 18 31 29 56 29 81 22

7 18 32 28 57 30 82 23

8 20 33 28 5& 30 83 23

9 20 34 25 59 28 84 23

I.
10 24 3S 29 60 25 85 24

11 26 36 29 61 25 B6 24

12 26 37 29 62 25 87 23

13 26 3B 29 63 25 B8 25

I 14 26 39 28 64 29 89 25

15 26 40 28 65 29 90

16 I 26 41 30 66 30 91

I
17 26 42 29 67 30 92

18 26 43 29 68 31 93

19 25 . 44 29 69 20 94

20 25 45 29 70 21 95

I
21 26 46 29 71 21 96

22 28 47 I 29 72 24 97

23 28 48 29 73 24 98

I- 24 28 49 29 74 25 99 I

25 28 50 28 75 25 100

I
I
I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-227

BOUNCE BOUNCE BOUNCE BOUNCE
CHAllBER CHAllBER CHMBER CHAIIBER

DEPTH I PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH l PRESSURE
(ft) I (psi) (ft! I (psil Ut! I (psil (ft> , (psil

, ,
I ,------ -------- ---- . ------1 6 26 27 51 28 76 28

2 6 27 28 52 29 n 29
3 6 28 28 ~ 29 78 29
4 8 29 28 54 30 79 31
5 B 30 28 55 29 90
6 8 31 29 56 28 81
7 15 32 28 57 28 B2
8 15 3J 29 58 30 B3
9 15 34 29 59 28 B4

10 15 35 30 60 26 85
11 19 36 30 61 26 86
12 19 37 ,

30 62 25 B7
13 21 38 31 63 27 88
14 20 39 30 64 27 99
15 22 40 30 ~ 29 90
16 22. 41 31 66 27 91
17 24 42 31 67 28 92
18 26 43 29 68 28 93
19 23 44 29 69 28 94
20 24 45 32 70 26 95
21 28 46 32 71 26 96
22 27 47 32 72 28 97
23 25 4B 31 73 28 98
24 25 49 28 74 30 99
25 28 50 27 75 29 100

I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. 8-228

I
Ie BOUNCE BOUNCE BDUIEE BOUNCE

CllAIlBER CllAIlBER CHAIlBER ClIMBER
DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH l PRESSURE
(ft) I (pli) (Et) I (plil (ft! I (psil (It) I (psil

I ------- ----------
1 13 26 28 51 28 7" 33
2 13 27 31 52 28 n 32

I
3 13 28 31 53 28 79 31
4 13 29 28 54 30 79 31
5 13 30 27 ~ 30 80 31
6 13 31 27 56 27 81 31

I 7 13 32 31 57 28 82 33
8 13 33 31 58 28 83 33
9 13 34 23 S9 31 84 28

10 15 3S 26 60 32 8S 28

Ie 11 15 36 31 61 32 86 33
12 19 r1 31 62 32 87 34
13 23 3B 28 63 32 88 34

I 14 23 39 30 1»4 32 89 34
15 23 40 29 ~ • 33 90
16 23 41 31 66 33 91
17 23 42 30 67 32 92

I 18 25 43 30 68 32 93
19 25 44 31 69 32 94
20 27 45 31 70 31 95

I
21 27 46 31 71 32 96
22 27 47 21 72 32 97
23 28 48 21 73 31 98
24 28 49 22 74 31 99

I:e 2S 28 50 28 75 32 100

I
I
I .•-
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE V5. DEPTH

BORING NO. 8-229

B_E BOUNCE BOUNCE BOUNCE
CHAIlBER CHMBER CHAIlBER CHAMBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE
(ft) (plil 1ft) I (plil (ft) I (plil (ft) I (ps1lI

... ----- __ .r.
I 0 26 21 51 28 76 26
2 0 27 23 52 26 n 26
3 8 28 23 S3 28 78 27
4 8 29 23 54 29 79 I 27
5 8 30 23 ss 29 80
6 8 31 23 S6 30 81
7 10 32 24 S7 28 82
8 16 33 24 sa 29 B3
9 16 34 25 59 29 B4

10 24 ~ 20 60 22 85
11 24 36 19 61 22 B6
12 28 37 19 62 22 87
13 29 38 19 63 27 B8
14 29 39 21 64 27 89
15 29 40 26 65 27 90
16 25 41 27 66 28 91
17 24 42 24 67 28 92
18 22 43 24 68 28 93
19 22 44 26 69 28 94
20 22 45 26 70 24 9S
21 23 46 26 71 25 96.

22 21 47 27 72 25 97
23 21 48 29 73 25 98
24 21 49 29 74 26 99
~ 21 50 27 75 26 100 I

I
I-,
I
I

_I
I
I
I

.1
I
I
I

_I
I
I
·1

-,
I



I

••I"
I
I
Ie
I
I
I
I.
I
I
I
I:e
I
I
I
.e
I

PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. 8-230

BDUNCE BOUMCE BOUNCE BOUNCE

CHAllBER CHMBER CHAltBER CHMBER

DEPTH I PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
(ft) (plil uu I (plil ut) I (psil lfU I (pliilI I

------ ------------------
1 16 26 19 51 29 76 24

2 I 16 27 19 S2 30 77 26

3 16 28 2B S3 30 78 24

4 16 29 2B 54 2B 79 25

:s lB 30 26 ~ 2B so
6 18 31 29 :56 30 81
7 19 32 29 57 30 B2
8 19 33 29 58 30 83

9 21 34 29 59 2S B4
10 21 3S 29 60 23 as
11 21 36 29 61 27 8Ia

12 21 37 29 62 27 87 ,

13 24 38 29 63 26 88

14 24 39 29 64 26 B9
15 24 40 29 65 24 90
16 24 41 28 66 24 91
17 26 42 28 67 26 92

18 26 43 30 68 26 93
19 26 44 30 69 26 94
20 26 45 25 70 25 ~

21 28 46 25 71 26 96

22 2B 47 2S 72 26 97
23 28 48 29 73 20 98
24 28 49 30 74 20 99
2S 28 so 29 ~ 2S 100

-:,.i...- "; : .



PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-231

BOUNCE BOUNCE BOONCE BOUNCE
CHAMBER CHA"BER CHAllBER CHAIIBER

DEPTH : PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
(ft) I (psi) (ft) I (psi) (ft) I (psi) (ft) (psi)I I I------- -------

1 25 2" 2B 51 30 76 29
2 25 27 30 52 32 n 30
3 25 28 30 53 32 78 29
4 23 29 30 54 32 79 29
5 23 30 2B 55 32 SO

" 25 31 28 56 30 81
7 23 32 2B 57 30 B2
8 25 33 30 58 32 83
9 25 34 30 59 32 84

10 25 35 32 60 30 "85
11 25 36 32 61 30 86
12 25 37 30 62 30 87
13 23 38 30 63 30 BB
14 23 39 30 64 30 B9
15 27 40 29 65 29 90
16 27 41 28 66 . 28 91
17 27 42 28 67 28 92
18 27 43 32 68 32 93
19 25 44 30 69 29 94
20 30 45 32 70 29 95
21 30 46 32 71 30 96.
22 30 47 32 72 29 97
23 30 48 33 73 29 9B
24 30 49 30 74 29 99
25 28 50 32 7S 29 100 . I

I
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I PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. 8-232

I
Ie BOUNCE BOUNCE BOUNCE BOUNCE

ClIMBER CHAIlBER ClIMBER CHMBER
DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSUR£ DEPTH : PRESSURE

I (ft) I (psi) eft) I Ipli) eft> I Ipsi) IfU (psi)I--- - .. .....
I 6 26 22 51 25 76 26

I
2 6 27 22 52 24 n 26
3 0 28 22 53 27 78 25
4 0 29 23 54 27 79 21
5 0 30 23 5' 24 so 27

I 6 0 31 19 5Ia 24 BI 29
7 0 32 IB 57 27 B2 29
8 0 33 IB 58 26 B3 29
9 7 34 19 59 2B 84I. 10 7 3S 19 60 28 85

11 7 36 23 61 2B B6
12 7 37 21 62 2B. 87

I
13 12 38 24 63 27 B8 •
14 12 39 24 .64 27 89
15 16 40 23 65 27 90
16 19 41 23 66 28 91

I 17 16 42 23 67 28 92
18 15 43 25 68 28 93
19 15 44 26 69 23 94

I
20 19 45 28 70 26 95
21 19 46 26 71 26 96
22 19 47 24 72 25 97
23 19 48 24 73 25 98

I:e 24 20 49 23 74 26 99
~ 20 50 25 75 26 100

I
I
I
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I
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PRICE ROAD DRAIN TUNNEL IHAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-233

I
BOUNCE BOUNCE BOUNCE BOUNCE elCHMBER CHMBER CHAllBER CHMIER

DEPTH : PRESSURE DEPTH I PRESSUR£ DEPTH I PRESSURE DEPTH I PRESSURE
tft) (plil (ftl I (plil tft) I (plil tft) (plil

1 0 26 19 51 26 76 28 I
2 0 27 23 52 27 n 26
3 7 28 24 53 25 78 26

I-4 7 29 21 54 28 79 28
5 8 30 18 ~ 30 DO 29
6 8 31 lB 56 30 81 30
7 6 32 lB 57 31 B2 30 I8 6 33 lB 58 31 83 30
9 6 34 24 59 2B B4 31

10 9 3S 22 60 28 as 29
11 9 36 27 61 2B 86 29. el12 9 37 27 62 27 87 30

13 16 38 31 63 28 sa 30
14 t 16 39, 29 64 2B B9 31 I15 18 40 27 6S 2B 90

16 18 41 27 66 23 91
17 21 42 25 67 23 92
18 21 43 26 68 27 93 I19 21 44 29 69 27 94
20 23 45 28 70 28 9S

21 23 46 30 71 25 96 .

I22 23 47 29 72 25 97
23 18 4B 28 73 25 98
24 18 49 25 74 24 "25 18 SO 25 7S 24 100 el

I
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. e-234

I
Ie BOUNCE BllUIEE BOUNCE BOUNCE

CHMBER CHAIlBER ClIMBER CHMBER

DEPTH I PRESSURE DEPTH : PRESSURE DEPTlf : PRESSURE DEPTH : PRESSURE

(It) I (plil (It) (plil (It) (psi) (ft) I (psil

I
-_.. ..

1 6 26 27 51 30 76 33

2 6 27 26 52 30 n 33

I
3 6 28 30 53 32 78 32

4 7 29 28 54 33 79 31

5 7 30 24 ~ 33 80 32

6 :I 31 27 56 32 81 32

I 7 5 32 26 57 32 82 32

8 6 33 26 58 29 83 33

9 6 34 26 59 31 B4I. 10 10 35 26 60 31 B5

11 10 36 30 61 31 B6 I

12 10 37 31 62 31 87

13 10 38 31 63 30 88

I
14 12 39 28 64 31 89

15 12 40 30 65 30 90

16 11 41 30 66 30 91

I
17 13 42 32 67 29 92

18 13 43 32 68 29 93

19 17 " 32 69 31 94

20 I 29 45 32 70 28 n

I
21 26 46 32 71 31 96

22 28 47 31 n 31 97

23 28 48 31 73 30 98

24 29 49 28 74 32 99

Ie 25 27 50 29 75 32 100

I.
I

I
I
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I PRICE ROAD DRAIN TUNNEL

HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH
BORING NO. B-236

I
Ie

BOUNCE BOUNCE BII/IEE BOUNCE
CHAltBCR CHAIIB£R CHAltBER CHAIIBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE DEPTH I PRESSURE(ft) I (pli I Ut) (plil Uti I (plil (ft) I (psilI

I ------ -------- ---------
1 1:1 26 21 51 21 76 24
2 15 27 19 52 21 n 24
3 15 28 22 53 17 78 25I 4 I 15 29 21 54 17 79 25
5 15 30 18 55 18 so
6 15 31 18 56 25 81

I 7 15 32 19 57 25 82
8 15 33 21 51 25 B3
9 15 34 17 59 27 84

10 18 35 1:1 60 27 B5Ie 11 18 36 15 61 I 28 B6I

12 19 37 15 62 28 87
13 22 38 18 63 27 88

I
14 22 39 18 64 28 89
15 22 40 22 ~ 28 90
16 22 41 22 66 28 91
17 22 42 23 67 29 92

I 18 22 43 21 68 29 93 I

19 22 44 22 69 28 94
20 21 45 23 70 24 95

I
21 21 46 21 71 24 96
22 21 47 21 72 24 97
23 19 48 23 73 24 98
24 19 49 22 74 24 99

Ie 25 19 50 20 75 25 100

NOTE: Hosl to box us kintlll. Energy not iCturat. above S6 feet.
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-237

BOUNCE BOUIEE BOUNCE BlIIlIlCE

CHMER CHMBER CHMBER CHMBER
DEPTH: PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE DEPTH : PRESSURE
(ft) I (psi) (ft) I (psil (ft) (psil 1ft) I (plil

I I
,

------ ---- --
I 10 26 28 ~1 32 76 32
2 10 27 27 52 31 n 30

3 12 28 27 " 31 78 32
4 14 29 24 ~4 30 79 32

5 16 30 24 " 32 80

6 16 31 24 56 32 81
7 17 32 24 57 32 B2
8 18 33 2S sa 32 83

9 18 34 2S 59 32 84
10 20 3S 28 60 30 85

11 23 36 28 61 30 86
12 25 37 28 62 32 87
13 25 38 28 63 31 88

14 25 39 30 64 32 89

15 26 40 28 65 32 90

16 28 41 28 66 31 91
17 28 42 26 67 31 92

18 25 43 28 68 30 93
19 25 " 28 69 30 94
20 23 45 26 70 31 9S

21 23 46 30 71 31 96 .

22 25 47 32 72 31 97
23 2~ 48 32 73 32 98

24 25 49 32 74 32 99

25 28 50 30 7S 32 100
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I PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. B-238

I
Ie BOUNCE BOU!lCE BOUNCE BOUNCE

CHMBER CHMBER CHMBER CHAIlBER

DEPTH I PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE

Ut) (plil Ut) I (plil Htl I (plil Uti I (psil

I
I

--- -------- ---------

1 15 26 27 ~1 32 76 32

2 15 27 28 52 32 n 32

I
3 15 28 28 53 32 78 32

4 17 29 29 54 31 79 32

5 !7 30 26 55 32 so

I
6 20 31 26 56 32 81

7 20 32 30 ~ 32 B2

8 23 33 30 58 32 B3

9 23 34 • 30 59 32 B4

Ie 10 24 ~ 31 60 30 Il5

11 25 36 31 61 30 B6

12 25 37 31 62 32 87

13 25 38 31 63 30 B8

I 14 25 39 30 64 32 89

15 26 40 32 65 32 90

16 26 41 29 6Ia 32 91

17 26 42 29 67 32 92
,

I 18 26 43 32 68 32 93

19 20 44 32 69 30 94

20 23 45 29 70 29 95

I
21 23 46 29 71 29 96

22 23 47 31 72 31 97

23 25 48 31 73 31 98

lie
24 25 49 31 74 31 99

25 2S 50 31 7S 31 100
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PRICE ROAD DRAIN TUNNEL
HAMMER DRILL - BOUNCE CHAMBER PRESSURE vs. DEPTH

BORING NO. 8-239

BOUNCE BOUNCE BlllNCE Boora
ClIMBER CHAltBER CIfAIlBER CIIAJlBERDEPTH : PRESSURE DEPTH : PRESSURE DEPTH I PRESSURE DEPTH : PRESSURE1ft) (psil 1ft) I (psil (ft) (psil (ft) I (psilI. -- ---- -----

I 15 26 28 51 26 76 25
2 15 27 26 52 26 n 24
3 15 28 29 53 24 78 26
4 14 29 28 54 29 79 28
5 14 30 26 55 29 SO
6 15 31 26 56 28 81
7 19 32 27 57 ~ 82
8 19 33 26 5& 25 83
9 19 34 28 59 2S B4

10 21 3S 27 60 25 as
11 21 36 27 61 26 B6
12 22 ~ 26 62 26 87
13 25 38 26 63 30 BB
14 25 39 28 64 30 89
15 28 40 25 65 29 90
16 25 41 25 66 29 91
17 27 42 23 67 29 92
18 ~ 43 25 68 29 93 :
19 23 44 20 69 27 94
20 23 45 28 70 26 lIS
21 23 46 27 71 26 96
22 24 47 28 72 24 97
23 27 48 28 73 25 98
24 27 49 28 74 27 99
25 28 50 25 7S 27 100
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LAIllUTOIY TEn DATA SUIlIlARY
PRICE .GAI DlAIN TlJIII(L
TEIIPE, UIZOIIA
taSS Jot NO. JII06
PA6£ I

SEPAOTE
SAII'l£ WTII IATEl UTEa LL PL II 2-1/2 2' 1-112.' 310' 1/2' VI' I/O' .. II 110 I" n. 150 1100 1200

- HOlE TESf .1t It ellT. tilT H HH H H .

110. 110. TOP lOT. III III '2.5 SI 31.S 25 It n.SI '.SI 0.30 US 2.30 2.00 1.11 25 '.30 '.15"'15
.................................................................................................................................HH ..

•

7

•
10

•
II
10
16

n

16
17
26

17

,
IS

IS
U

21

21

II
2S

21
30

21
21
J7

15
JJ

32
00

JJ
U

52
53

19

65
70
51

72

IS
67

It
70

tJ
79

90
10

77
13
61..100 "

100 17

100 "
100 13

100 ..
100 17
100 74

100 to
100 IJ

IRAII SIIE, IAS£J IlII 1001 PASSII6 .. SIEVE

.. II 110 m 130 "0 lSi 1100 1200.. .
'.15 2.36 2.00 1.11 0." 0.025 ••30 '.15 ••0lS. .

3.1
2.1

S.2
2••

3.3
].I

J.J

Uo

5
5
5

•o

•

7

U

5,
7
t

7
I
7

10
10
I

10

7
I

10
12

11

"

23

IS
10

10
10

J1
14,

20
21
II

20

J4

Jt

"
26
21

Jt

U

I'
21
24

24
2S
U

29

31 26
30 26
"10

U 30

OJ OJ

.. U
20 20

31 2t
30 25

J4
U
21

OJ
37

40
37
26

00

iRAll IUE, '1 III, laSE. II 1001 'HlIIi 2-1/2'

00
OJ

0'

53
57

67 55 ..
71 60 .,

10 .. 50
14 62 52
n 52 OJ

10 61 50

15
t2

"100

100 100
100 100

50 II J6 100 IS

7.0 05" 2t 100
5.7 100

7.'
'.0
1.1

'.1
7.7
7.1

15.3 100 100 100 U 71

6.1 100" 77 os 57
4.6 100 100 It 75 67

12 IS.' 17.. 15.2
151 11.0 IJ.O

&2 71.0 It.. 1.1
&3 15.0 11.. II.'

NSf 12.0 7...
&5 ".0 71.0 0.2
86 66.0 .... 1.7
&7 03.0 os.o
&I 00.0 02.0 10.1
" 57.0 5M 1.7
II. 54.0 56.. '.2
&11 51.0 5J.O
&J2 41.0 SO., 1.1

lDI-OI
LOI-OI
LOI-OI
LOI-OI
LlB-OI
LDI-OI
m-ol
m-ol
m-ol
LOB-OI
LDI-Ol
LDa-OI
LDI-OI

100 t2 12 " 51 41 U 37 SO 2t

100 17 11 61 56 .. 41 J7 J5 J2

100 .. 13 65 56 OS Jt U 30 2S
100 100 100 100 100 100 100 100 100 100

100 19 " 52 U 36 S2 29 21 20

100 'S 74 56 OS J7 U 21
100 .00 100 100 100 100 100 100
100 79 OJ .. 02 J7 36 J4

4
I

•
It,,

t

7
2

15 12
U 10
19 15

23 . U
02 38

II

21
IS
12

II 10

19 14

13

•

U
02
27

11

27

20

21
31
24

11

32
so

2t

ss

2S

3D
44
29

44
69
os

17
29

02
59
3S

52
51

52
tJ..
00
70

70
81
n

14
n

"II

86

It
7~

15

12
88
16

100 tJ tJ 12

100 I~

100 ..
100 tJ
100 '0

100 11
100 IJ

100 10

100 IS

100 It 10 ..
100 100 100 100
100 .. .1 IS

100 IJ 10 67
100 100 100 91

100 tJ 19 10

100 IS 79 6S

2.1

4.7
5.5
2.1

1.2
0.'
0.'

0.&
U
J.J

5.1...

2

5
5
o

7
5

7
13
4

2
2

•

7

•

5

7
10
5

10
6

,
02
t

4

•

n
6

I
2t

I

,

,
10

10
10
o

7

,
II
61
IS

13

14

U
7

II

15

13
to
21

12
70

n

14

"I

25

23
26
14

2J
I

II

22

21

17

"21

20..

30

2.
9

31

27

27
21
II

20

21

31

20

"3D

2'
100

22

27
10

2'
29
19

32

2S '1

" "U 31

21 26

U . 4'

34 JJ
10 12

]I U

ss U
n 32
23 21

30

49

Jt
J7

-27

Jt
19

U
41
31

IS 03 52

n " 51

71 51 SI
OJ 52 OJ
.. 49 OJ

70 57 51
70 51 ]I

12 .. 61

91

'0

90
It

IJ

86
16
II

100

100

U J7 26 '100
100

77. 21 56 100

M
0.1
0.5
6.6
6.1
'.3
5.1
5.5
5.7
7.7

11.5 OJ 17.. 100
9.5
1.0

11.1
1.4
1.0
0.5
9.2
0.1 100

20.1 104 21 77 100
0.0
5.6

II 19.0 91.. 11.5
&2 16.0 11.0
&3 IU Is.o '.7
14 10.0 12.0
65 11.0 79.0 3.0
6& 74.0 76.0 12.6
&7 71.0 73.0 •• 2
61 ".0 70.0
" 05.5 67.0 4.7
610 62.0 64.0 4.3
61159.060.8
612 56.0 51.0 4.1

&I ".0 16.0 7.2
&2 11.0 1M
&3 71.0 79.5 11.1
54 15.0 11••
&5 72.0 7... 4.t
86 70.3 71.. 7.7
17 ".0 ".0 '.1
sa OU 05.1
" 60.0 02.0 7.0
liD 57.0 sa.. 5.1

1511 54.0 56.0
112 51.0 SJ.O 5.7

LOI-03
LDI-03
LBI-03
LDI-03
LDI-03
LOI-03
LDI-03
LOI-Ol
LDI-Ol
LOI-03
LOI-03
m-Ol

m-02
LDI-D2
LOI-02
m-02
LOI-D2
LOa-D2
LOI-02
LDI-02
LDI-02
LOB-02
LBI-02
LOa-D2



U8OIAtDR' tUt DAta IlIMAlY
'liCE lOAD DIAII tlllllEl
TEIIPE, AiIlIlllA
ass JDI 10. 11\06
,aSE 2

WII SIIE, II II, IASEt DI 1001 ,asSIIi 2-1/2°
SEPARAtE

SAIIPlE DEptH ..tEl ..tEI Ll Pl'1 2-1/2 2° 1-1/2 1° 3,.° 112° 3/10 11'° .. t. tit 116 no 140 no 1100 1200
IIIlE TEST "Iltltltt.. tlIIIT. CIIT. •..Ht t t lttlt..t tttttttt t..tttHtUttttttIUtttt.tttt..U.U..ttt.UHU

110. 10. tOP lOt. 111 111 61.5 50 31.5 25 It n.sO 9.50 6.30 ••15 2.J6 2.00 1.1' 0.60 '.425 ••31 '.15 0.015
tU..ttU......tttt.. ttUUtUU..ttttttttttttltt..ttttU..IUtttttU....tt..... ttlttltttU..ttItUttttttltutt...ttitttttuut...Utlttlu.Hlu..tttlu..tI.

&RAIl illE, USEO DI 1001 ,asSII. 14 SIEVE

14 II 110 116 no ... ISO 1100 1200
..t ...Htt....tltlHtttUU..ltlttt...tU....I....tt...
4.75 2.J6 2.00 1.11 1.600.425 0.10 0.15 0.07:1

..t...tI..ttlUtltlttltlIUtlUtlttlUtllttlt..I"llllt

100 100 100 100 100 100 100 100 100 100
100 .. n 51 41 40 21 22 I' n

m-M IISI •••• 16.0,
m-04 1IS2 II.O'J.I
m-M il 11.0 10.0 15.1
m-04 &4 15.1 n.o 6.4
m-04 &5 12.5 14.5
m-04 &6 " •• 11.0 6.1
m-04 &1 ".0 ".0 1.2
m-04' &8 6J.1 65.1 5.'
m-04 i. ".0 62.0
m-04 &10 51.0 59.0 '.0
m-04 ill 54.0 56.0 5.1
m-04' &12 51.0 51.0

1••7
n.2
5.t

•••••5
1.3
6.6
7.4
5.1

100 19
J6 I' n 100 .5

100 .2

100 .1
100 .0

n .. 58 51 41 U
n 61 60 52 46 40
14 63 55 " 40 15

7551 •• 11 12 n
16 51 41 19 S1 2.

40 36
16 30
12 2t

2. 20
25 22

100
16

34
21
29

I'
21

100
13

21
24
26

U
20

..
10

17
17
I'

•17

t2

•
n
14

•
6

14

72
5

•II
•
I

10

20
1

6
1
4

4
I

'.5
2.0

J.2
2.'

100 100 100 100
101 19 I' ..

100 to 15 70
100 U 11 il
100 tl '1 .1

100 U 7. 61
100 II •• 10

••51

41
41
50

11..

n
42

30
19
21

72
26

21
31

I'
21
to

20
16

IS
I'
11

n
20

7
II

11
14
n

n
n

100 100
100 100
100 tJ
100 100
100 100

• 100 tJ

100

Llt-05 IISI ".0 88.0
lOt-OS S2 .J.O.5.0
mo05 n 10."2.1
m-05 i4 n.. 1...
m-05 &5 14.5 16.5
m-05 .. 11.0 n.o
m-05 .1 ".0 10.0
m-os sa 65.0 61.0
m-05 i9 61.0 ".0
UNS &10 59.0 61.0
lOl-OS &11 56.0 58.0
UN5 11512 51.0 55.0

1.'

5.1

7.2
U
5.'
6.4
J.t
4.7

7.5 19 I' 20 100

•••7.'
••••••1.6
'.0
6.5
6.'"'.

7t

t5

65 41 37

n 55 50

tJ 15 7t
7t 57 47
74 55 ..
10 67 51
1. 51 "
.. 65 57

2t

"
72
4J
41
U
19

"

25

45

61
J6
15
42
J6
.0

22

U

62
31
30
11
S1
14

21 I' I'

42 .1 .0

5' 51 51
2t n 25
2724' 2J
37 15 14
12 30 30
11 27 26

I'

.1
2J
20
2t
2t
2J

IS

2J

21
II
14
15
24
17

12

11

IS
14
II

•11
14

•
7

12
10

•,
10
II

I

•I
I
4
I
7

u

u

i.'
M
M
3.4
'.1
U

100 to

100 ..

100 to
100 to
100 19
100 t5
101 ..
100 11

to

.5....
15
.2..
14

..
to

"7t
74
71
.1
74

71

55

36
62
52
41
75
55

51

11

25
41
41
24
51
45

U

n

20
14
10
U
11
15

24

10

15
n
19
II
U
21

n

II
14
15

•n
15

UN6 &1 .9.0 ".0 U
UI-06 &2 ".0 88.'
m-06 n n.o 85.0
m-Di &4 '0."2.0 1.4
Uto06 is n.• n.o 10.1
m-06 &6 14.. 16.0
lOt-D' &7 71.0 72.3 6.1
U'-Di &8 ".1 70.0 7.5
UI-06 i. 65.0 61.0
m-06 ilO 61.0 ,... 4.5
UN6 ill 59.2 61.0
m-06 &12 56.0 58.0 4.1

10.3 51 17 40 100 t5 .. 70 59 50 U J6 12 2. 24 20 13 10
'.7
•••••• U 19 25 100 91 n 59 .. 40 34 21 26' 22 21 I' 11 10
6.1 100.1.1 " 57 U 17 30 27 22 21 17 10 •
6.5
t.3 100 100 n 59 U 11 32 21 27 24 24 22 21 I'
••• 42 11 2t 100 100 t5 U .2 72 is 56 50 19 16 2. 24 2J

10.5
15.1 100.1 n " 59 .. 42 11 J6 15 35 3. 12 2t
6.5

10.6 100 88 61 It 39 34 32 30 21 26 25 22 14 •

7

•I
II
21

2J

7

4 3.2

• 4.11 2.1

• 5.JIi 11.0

13 '.2

I ...

100 II 75 61 4J 11 22 11

100 15 II n 50 38 11 2J
lot II 11 63 17 30 19 II

100 It It II 71 70 56 30
100 11 12 51 .. " 42 32

100 .7 t7 .. 19 II .. 16

100 tJ 19 7t 50 12 25 II

10

I'
I

20
n

21

14

- •- - - - e- - - •- - - - - e- - - -
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LAIORAlOlY TEST DATa SIlIlIlAlY
PRICE ROAD ORAl. 1UUlEL
TEIIPE, ARIIDIIA
cass ~DI lID. III06
PA60

&RAII 1IlE, II II. IASIi III 1001 PASlld 2-112°
SEPARATE

SAIIPlE IEPlM UTEI IATEI LL PL PI 2-112 2° 1-112 1° ~14° 112° ~1I0 "'0 It 68 III 116 no 140 I~ 1100 1200
lIIlE TESl tIIIl. COIl. • H .

lID. 10. TOP 101. III III 62.5 SO ~l.S 2S It 12.~ ••~ 6.31 ••." 2.36 2.00 1.11 1.60 ••m UO 1.15 '.075
...11 11 11 " H."" H " H

&RAil SUE. lASED IlII 1001 PASSUl& It SIEVE

It • 110 116 ISO 140 ISO 1100 1200
..tt ..
4.15 2.36 2.00 1.11 D.60 1.4Z5 0.10 1.15 0.015

...........................11 11.11 11 "

LUI-Il 61 11.1 19.1 2.1
lOH7 &2 14.1 86.~

LUI-Ol &3 II.I 13.I
LUI-Ol &4 19.4 10.I II.I
lOHl &5 lSo1 11.1 I.'
lOH7 &6 12.I 14.1
LUI-Ol &1 ".1 71.1 ~.I

LUI-01 68 66.1 68.1 2.6
lOl-01 " 61.1 65.1
LUI-Dl &10 60.1 62.1 1I.1
LDI-Dl &11 51.1 59.1
LUI-Ol &12 54.1 56.1 2.1

LUI-DI IISI 91.5'2.5
m-ol &2 81.5 19.5 '.0
lOl-OI &3 84.5 ".5
moOl &4 81.5 13.5 6.1
m-DI &5 18.5 1M 0.0
moOl 66 16.0 11.1
m-ol 61 72.5 14.5 12.2
LDI-OI &1 ".5 71.5 2.1
lOl-OI " 66.5 61.5
LDI-DI &10 61.9 6S.1 6.1
LDI-DI &1\ 61.0 62.5
m-ol 61Z 51.5 SM II.'

11.1 100 11 51 41 II 14 ~I 21 26 24 2J 21 12 I 5 J.9
II.'
1.1

10.5 100 18 16 51. II J1 1. 11 10 29 29 21 21 2S 20 II 1.1
5.2 100 95 11 51 .5 19 36 11 ~I 21 21 21 II II 1 5 1.1
'.0

12.5 100 95 • 11 12 " 60 55 51 41 46 SI II II • 1 Sot
11.2 60 15 IS 100 81 11 6Z 51 SI 12 2S 20 II 12 10 • I 1 5 J.9
1.1
6.2 100" 61 49 .0 11 29 26 2J 20 " 16 10 1 6 4 1.1
5.1
••1 :54 22 12 100 .0 11 56 U 14 29 24 21 11 16 11 I 1 5'.2

'.5 100 100 90 IS II 11 15 11 12 71 10 68 51 11 II II '.1
5.1
1.5 100 100 .1 .. 14 59 ~ 42 19 14 11 10 22 14 • 6 4.1
606 1. IS" 100 'Z 13 61 51 46 II 36 1. 11 10 21 " 15 II 1 5.1
1.0

11.1 51 21 21 100 100 19 61 51 ~ 46 II 19 15 ~, 12 21 26 2. 20 11.0
1.4 100 91 .. IZ 16 " 62 55 ~ 42 40 15 21 16 II 1 5.5
6.2
'.1 If If 100 100 100 100 100 100 100 100 100 99 99 95 61 2. 10 1 I••'.1
U 100" . 11 59 n J1 12 21 Z6 2' 2J 20 II 5 2 D.6

100 92 • II 46 11 21 I' IS

100.1.1 n 90 U 61 J1 2.
100 '0 11 14 .5 12 2S 16 IZ

100 " 11 12 14 21 11 11 II
100 10 60 ~ IS 40 15 25 20

100 11 13 11 n 10 26 11 11

100 II 16 62 n 11 n 2. 20

100 " ., .. 14 41 2S IS 11

100 11 IS 11 56 36 ZS IS 12
100 " II 19 56 .. SZ 21 11

100 .0 11 12 12 61 62 51 ..
100 It 10 10 46 12 22 II II

100 99 " 95 61 29 10 3

100 .2 18 11 42 " I

) "

".

LOR-09 &I 13."3.1 1.5 1.1
LUI-09 6Z 10.' 1M U
LUI-09 &J ".1 19.4
LUI-09 64 "., 16.' 5.1 1.0
LUI-ot " 1M 11.4 1.. 1.4
LDI-09 &6 61.' lD.4 11.4
LUI-09 &1 n.1 61.'
LUI-09 &I 6Z. 4 6... 5.1
lOi-09 69 S9.' 61.4 2.4 1.9
lOS-09 &10 56.4 SM U
LUI-ot &11 51.9 54.9 I.' 6.9
LDR-09 612 50.4 52.1 U •••

100 95 11 61 :54 .. .0 15 11 29 ZI 2' IS •

100 92 19 " 56 ~ 46 .. J1 n ~I 21 11 12
100 91 .. 16 61 51 II 10 24 II 11 II IZ 10

100 92 14 51 41 29 25 2J 22 21 21 20 11 1

100 100 100 100 100 . 100 100 100 100 100 100 91 61 29
100 91 11 51 SO II 36 SI 21 2S Z' ZI 11 14

5

••

II
10

1 2.6

6 5.1
6 ...

2 I.'

1 2.2
6 S.l

m II IS 11 IS 21 IS I

100 19 .. 11 46 12 2' 16 14
100 15, 11 51 SO 42 SI 2S 20

100 ts ts 91 59 12 11 6

100 100 100 91 61 2. 1\ 1 2
100 19 .6 15 61 ~ 16 21 13



SlAII sm, II •• lASED l1li 1001 PASSIIIi 2-1/2'

LAIORATORY TUT DATA SllIllIARY
'liCE lOAD ORAII TUlIIIEL
TEIIPE, AlIIONA
CRSS mID. 11106
'A6£ 4

SEPARATE
SAllPl.E DEPTH IIUEI IIATEi U 'L II 2-112 2' 1-1/2 I' lit' 112' JII' 1/4' It .. 110 116 no ItO ,~ 1100 .200

HOlE TEST IlIlttlttltl COlT. COllT. 1lIltllltttttttltttttlllttltllttlltllttlllttlltttttlllltltltttlltt"lttlttlllltltllttlllIllttllttIUItUltttUItI.U.

110. liD. TOP lOT•• 111 111 62.$ 50 31.5 25 19 12.~ ••~ 6.10 4.75 2." 2.00 1.11 0.60 0.425 0.10 0.15 '.075
...lttltltttllt..IIt....HI..tlltlttlltltltltltlttlltltllllt.IlItIt.It...ItItItIlIlItIt.1t11t1t1l1tIIltlltlltlttllttlltllllttltltltltltltltltlttltlUltlltltt.

&RAIl SIlE. lASED l1li 1001 'ASSIIII It liE¥(

It II 110 IU '10 .40 ,~ 'lOll '200
Itltltltl.ttlltltillt.ltl.ltllt.ttlltltlttlltttilltittl

4.752.16 2.00 1.11 0.600.425 0.10 0.15 0.015
1tIIItlltllt"ltllltlltlttltltlltllltltl"ttltttlllll"

lDI-IO &1 71.5 10.5 4.1
UlNO 12 75.5 77.5
UI-IO 11 71.1 74.5 2.2
m-Io 14 ".5 7I.S
m-Io &5 66.5 ".5 1.4
UI-IO 16 U.S 65.5 1.4
UI-lD 17 60.5 62.$
UI-IO 58 57.7 59.5 4.1
m-Io 19 54.5 56.5
m-Io liD 51.5 51.S J.J
LD'-10 III 41.5 ~.5 I.'.
m-lD 112 n.5 47.5

Ull-li U 110 IAllPl.ES JAKEl U

LDN2 U 110 BAIlPI.EB JAIEI ..

1.5 11 It 24 100 95 13 70 59 41 42 15 11 21
6.7
I.' 100 100 100 96 .. 74 65 51 41 19
7.6
5.6 100.5.0 67 51 52 n 11 15 11
6.' 100 96 79 67 60 51 n 11 15 12

n.4
6.2 100 94 79 67 57 41 41 n 26 21
5.6

1t.1 100 100 95 17 75 61 51 19 12 24
5.' 100.8.2 61 ~ 40 15 10 21 26
1.4

26

17

2.
11

19

21
25

21

11

21
10

14

14
21

16

24

15
21

I

7
It

II

II

II
12,
5

•

I

12

I,
•
•5

5 1.5

, 4.1

I 1.0
I I.'

2 1.1

1 1.1
2 ••,

100 .0 " 74 52 15 26

100 13 79 70 51 11 26

100 19 IS " n 11 2J
100 tI 19 .. 60 14 17

100 II 7l 54 11 21 15

100 7S " .. 22 16 11
lOt " n 15 52 JS 19

16

n

14
14

•7

II

•,
I

I

•1

m-n II ".1 71.1 U
m-n 12 66.1 ".1
m-n 11 61.1 65.1 1.1
LDI-n &4 6D.1 62.1 J.J
LDB-n IS 57.1 59.S
m·n &6 54.1 56.1 2.4
LDI-n 17 52.0 51.1
LDI-n 68 41.5 ~.1 2.1
LOI-lJ &9 4'-1 41.1
LDI-lJ liD 42.0 ".0 2.1
LD8·n 611 19.1 ".1 2.0
m-n 112 1"1 18.J

10.0 92 20 72 100
M
5.'" .. 100
'" 100

4.6 100
4.2
4.0 100
J.J
1.0 100
1.' 100
1.6

II

.1
17

19

19

98
96

67 " 16

71·6151
66 ~ ..

". ~ n

79 61 49

7. 67 54

" 67 55

21

47
40

..
4J
47

24 II 14

n 11 15
31 15 11

11 26 24

16 11 -21

1. 14 11
42 31 16

10

22

24

21
11

,
2t
12

22

21

27
12

1

27
11

I'

20

24
27

6

22
20

IS

12

17
15

I

II
II,
I

14
I

11

•,
I

II

•

7
1

5

2,
2

2.7

'.1
2.5

2••

1.4

2.1I.'

100 71

100 ..
100 97

100 92

100 ..

100 .0
100 92

.. 50

IS n
97 ..

92 79

12 71

17 77
•• 75

n

u
.1

54

u

55
42

II
11

29

U
22

29

17
II

15

II

15
II

21

20,
11

7

I'•

I'

12
I

I

I

,
1
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PRICE ROAD TUNNEL -- GPAIN SIZE ANALYSIS CURVE
BORING LDf:1 - 01, S,'XMPLE X2

100

f:lO

80
l-:c
C) 70[Lj
3::
>- 60
en
a:.::

50w
2:
LL.

'Z 40
ld
<-> 30~
Id
n.

20

10

0

- ----- ------
/

- -
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PRICE ROAD TUNNEL - GRAIN SIZE ANALYSIS CURVE
BORING LOB - 10, SAMPLE G3
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Howard Needles Tammen and Bergendoff
Anchor Centre Two - Suite 400
2207 East Camelback Road
Phoenix, Arizona 85016

June 15, 1987
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JUN 15 1987
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Attn: Mr. Robert W. Luscombe

Preliminary Water Level Report
for Price Road Drainage Tunnel

Gentlemen:

I have enclosed the water level report for the wells along the
drainage tunnel alignment. If you have any questions about the data or the
study results, please call me.

Very truly yours,

DAMES & MOORE

Itl I #; i~ •

J :.~1--. I I' '~"",'JiiJ' .. ,/-.ivlf: Ii ;,

Steve A. Smith
Project Manager

SAS/pak

Enclosure



1.0

PRELIMINARY WATER LEVEL REPORT
FOR PRICE ROAD DRAINAGE TUNNEL

MEASURED WELLS

I

e..:I

I
BeginninK January 7, 1987, two privately owned wells have been used

for measuring water levels. These two wells are referred to as the AAA well

and Tri-City well. Three monitor wells, DM1, DM2, and DM3 were subsequently

drilled. Water level measurements began at these three wells February 12,

1987. Locations of these five wells are shown on the attached map.

2.0 METHODS

Water levels have been measured using the wetted tape method. With

this method, carpenter's chalk is applied to the lower portion of a steel

tape and the tape is lowered into the well. After the tape has been lowered

to a point below the estimated water level in the well, the tape is

retrieved and the water level determined from the wetted portion of .the

tape.

3.0 WELL CONSTRUCTION

Well completion diagrams for DM1, DM2, and DM3 are included in this

report. The depth of these wells varies from 90' to 115'.

The Tri-City well is reported to have been drilled in 1963. The

well has a total depth of 300 feet and is cased for 250 feet. The casing is

steel with a diameter of 10 inches (ADWR Well Registry). The well is fitted

with an electric turbine pump. The' pump was operating or had just been

operating prior to· all water level readings.

The AAA well is reported to have been drilled in 1947. The well is

166 feet deep and cased to the same depth. The casing is steel with a

diameter of 6 inches (ADWR Well Registry). The well is fitted with an

electric submersible pump and is used for domestic supply.
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Water levels have risen considerably at the DMI, AM and Tri-Ci ty

Wells since measurements began. After approximately week 6 of the measuring

program, a severe local storm caused local runoff to discharge from the

Indian Bend, Wash into the Salt River Channel near wells DMl, AM, and

Tri-City. The hydrograph enclosed in this report shows the immediate

response to these flows in well DMI.

During week 9 of the study, heavy rains on the Upper Salt and Verde

River drainage resul ted in controlled releases by Sal t River Proj ect over

Granite Reef Diversion Dam. River flow information was obtained by tele

phone via the Salt River Project Information Line. These flows are plotted

on the attached graph and represent relative rates of releases. They do not
lJrepresent actual flows near the wells. Discharge is measured at a gaging

station near Granite Reef Dam upstream from Price Road. At the relatively

low discharges which were recorded, a significant amount of flow is probably

lost to infiltration.

Response to the releases into the Salt River are represented by a

second peak in well DMI. All wells show a measurable response to these

releases, although the three wells nearest the river show the greatest

response.

Water levels are currently stabilized. There is an indication that

water leyes in wells DMI and AM are beginning to decline but the Tri-City

and DM2 wells are beginning to show slight increases in water levels. This

may be attributed to the "flattening out" of the mound of recharge resulting

from the river flows.

..



S.O CONCLUSIONS

The position of water table close to the river is extremely

sensitive to the presence of water in the river channel. The results from

the monitor wells indicate that the alluvium has a high hydraulic

conductivity. Any dewatering system used for tunnel construction should be

designed on the basis of a high water table resulting from river releases.
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RESULTS 01
GROmm-WATER INVESTIGATION

lOR THE
PRICE ROAD DRAINAGE TUNNEL

TEMPE, ARIZONA

INTRODUCTION

Purpose of Study

The purposes of this study were to investigate ground-water levels.

to measure the qual i ty of the ground-water. and to make a prel i mi nary

assessment of the aquifer characteristics near the alignment of the proposed

Price Road drainage tunnel. This report is our final report on this

investigation.

Methods

To accomplish the purposes of this study, Dames & Moore utilized

four existing wells and installed three new monitor wells. Tl1e four

existing wells are:

o Tri-City Redi Mix (Tri-City)
o Triple A Auto Wrecking (AAA)
o Salt River Project 24.3E-3N (SRP)
o Nesbitt

The Tri-City and AAA wells were 'used for measuring water levels. Water

samples were taken from the SRP and Nesbitt wells for water quality

analysis. A pump test was performed on the SRP well to measure the aquifer

characteristics.

Three monitor wells were installed by Dames & Moore during this

study. These wells are identified as DM-1, DM-2, and DM-3. These wells

were measured for water levels and sampled for water quality analysis.

Samples were obtained in the Dames & Moore wells with a portable

electric submersible pump. Other wells were sampled using the existing.

permanently installed pumps. Water quality samples were analyzed for the

-1-
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Soils

Water Levels

RESULTS

Water levels were measured in the Tri-City and AAA wells beginning
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Measurement began in the three Dames & Moore wells

Table 1 lists the water levels and dates of measurement

January 7, 1987.

February 12, 1987.

The soils encountered during drilling were predominantly sandy

gravels. The upper 7 feet of DM-2 was a layer of san~y clay. A moist,

sandy gravel was found in DM-l from about 40 feet to 48 feet. Simil ar

conditions existed in DM-3, with the sandy gravel present from 41 to 43

feet. Soils in all three wells conform to descriptions and thicknesses of

the Upper Alluvial Unit (UAU) present throughout the valley. The dril.lers

log for the SRP well indicates bedrock may possibly have been encountered at

a depth of 720 to 730 feet.

WELL CONSTRUCTION

Locations of the three wells installed by Dames & Moore are shown

on Figure 1. The wells were drilled by Layne Western Company, Inc. using an

AP 1000, dual wall, reverse circulation, percussion hammer drill rig. Wells

were drilled to a point about 20 feet below the water table. Final depths

were 90 to 115 feet •. Drilling was conducted from February 2 to February 9,

1987. Well construction diagrams for OM-I, DM-2, and DM-3 are shown on

Figures 2, 3, and 4, respectively. The elevations of the wells were

measured.by Brady Engineering and Land Surveying Company. Survey notes are

included in Appendix A.

major inorganics, metals, purgeable halocarbons,

organophosphorous pesticides. The samples were

Technologies, Inc. using methods approved by

Technologies, Inc. is a state-certified laboratory.
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in the five wells monitored. Field data is foeated in Appendix B. Measure-. ,....
ments in the Trl-eity and AAA wells were mad~: twice weekly through January.

Upon completion of the Dames &Moore wells, scheduled measurements were made

weekly until May 19, 1987. Final measurements were taken once a month.

Figure 5 is a graph showing the water levels and approximate

discharge in the Salt River from January 7, 1987 to July 8, 1987. During

late February and the month of March, water levels rose in DM-1, the AAA

well, and the Tri-City well. The rise in these welld is attributed to heavy

rains in the Phoenix area from February 24 to 28, 1987, and releases from

Granite Reef Dam which began on March 16, 1987~ The SRP releases continued

until about April 20, 1987, and caused a ground-water mound to form under

the Salt River channel. This mound was formed due to water infiltrating the

river soils and gravels to recharge the aquifer.

After releases in the river channel were discontinued, the mound

persisted. However, by June 19, 1987, water levels in DM-1, close to the

river, had decreased 10 feet from the maximum level which was measured in

March. Water levels in DM-2 were still rising in July, presumably due to

spreading and flattening of the ground-water mound.

Water Quality

Sample for water quality analyses were taken February 26, March 3,

April 6, and July 9, 1987. Table 2 lists the date of sampling and results

for inorganics and metals. Purgeable halocarbons and pesticides are given

in Table 3. Laboratory data results for all analyses are included in

Appendix C.

In terms of dissolved solids content, water quality in the area of

the Price Road tunnel is some of the best in the central part of the Sal t

River Valley. The analyses show that none of the Maximum Contaminant Levels

(MeLs) are exceeded, except for nitrate in three analyses. The level of

nitrate is only slightly higher than the MeL of 10.0 ppm.

-3-
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Several of the Recommended Maximum Contaminant Levels (RMCLs) are

exceeded. These are chloride, iron, manganese, and total dissolved solids.

However, the RMCLs are not enforceable standards, and the constituents that

exceed the RMCL commonly occur in high concentrations in ground water in the

Salt River Valley.

Detectable levels of volatile organic compounds were not found in

any sample analyzed (Table 3A). The concentrations of organochlorine and

organophosphate pesticides are below detection limits and/or drinking water

standards, except in one sample from DM-1 (April 6, 1987). The con

centration of Heptachlor epoxide was 0.39 ug/l which exceeds the RMCL of 0.0

ug/l in the same sample. The source of these pesticides is not known, but

they occur in only the shallowest ground water closest to the river. Their

presence may be related to recharge from the Salt River or recharge from the

Mesa Wastewater Treatment Plant, just upriver from DM-1.

Aquifer Test

An aquifer test was performed on SRP 24.3E-3N on July 9, 1987 to

help measure aquifer characteristics. The well was pumped at about 3,000

gallons per minute for 6 hours. During pumping, drawdown was measured.

After the pump was turned off t recovery measurements were made for 5 1/2

hours. Aquifer characteristics show that the transmissi~ity of the aquifer

is about 83,000 gpd/ft. Figure 6 shows the drawdown analysis using the

straight line approximation method. Figure 7 shows the recovery analysis.

Drawdown and recovery data are presented in Appendix D.

Sal t River Proj ect conducted a pump .test for 24. 3E-3N on June 11,

1986. Results from this test give a transmissivity value of 90,000 gpd/ft

and a permeability of 34.9 ft/day. These values are comparable to Dames &

Moore's pump test results.

The transmissivity value derived from the test is an average value

for the test interval and it can be converted to hydraulic conductivity

using the length of this interval. When it was constructed, the SRP well

was screened from 145 to 720 feet, but the present depth is only 641 feet.

-4-
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Therefore, using the length of the test interval as the depth from the

static water level to the bottom of the well, 528 feet, the average

hydraulic conductivity is 22.8 ft/day. However, the drillers log for the

SRP well shows that the .lower 191 of the test interval probably has a lower

hydraulic conductivity than the upper part. The hydraulic conductivity of

the upper part of the aquifer is probably greater than the average value.

DISCUSSION

Results from this investigation show that the water table is

relatively shallow near the Salt River at the present time. The recharge

mound created by the runoff in the river channel in February and March did

not dissipate significantly by July 1987. Water level measurements show

that the water table responds rapidly to recharge from the river. Even if

the mound dissipates, it could reappear within a period of a few days if

additional releases or runoff occurs.

Dewatering will be required for construction of a drainage tunnel

below the water table. At other locations along the Salt River, water

pumped for dewatering has required treatment to meet discharge permit

standards. However, results from monitor wells and private wells show that

treatment will probably not be required for water pumped near Price Road.

The quality of the ground water is generally good. However, additional

tests will be requi red to assess the quality of water from the actual

dewatering system.

If dewatering wells are installed west of Price Road, along First

Street, additional water qual1 ty studies should be made. Known sources of

potential ground-water contamination are present on First Street west of

Price Road, including the Tempe Landfill.

-5-



Table 1

WATER LEVEL MEASUREMENT DATA
PRICE ROAD DRAINAGE TUNNEL

Water Level (MSL)
Date DM-l DM-2 DM-3 Tri-City AM

1/7 /87 1100.52 1103.36
1/9/87 1101.22 1104.64
1/12/87 1100.62 1104.95
1/14/87 1101.02 1104.43
1/16/87 1101.02 1104.33
1/22/87 1100.72 1104.03
1/28/87 1099.13 1103.73
2/5/87 1097.67 1103.79
2/12/87 1109.70 1096.79 1090.96 1100.65 1103.93
2/17/87 1109.49 1096.82 1090.89 1100.59 1103.80
2/26/87 1111. 98 1096.59 1090.87 1098.65 1101.93
3/9/87 1136.44 1097.40 1091.05 1098.13 1104.97
3/13/87 1136.63 1093.16 1090.63 1103.82 1102.41
3/16/87 1137.48 1100.56 1090.93 1101.32 1104.53
3/19/87 1139.62 1098.22 1096.18 1104.05 1101.90
3/23/87 1145.29 1096.09 1090.86 1110.82 1105.50
3/26/87 1146.44 1096.22 1090.72 1105.97 1113.72
3/30/87 1147.19 1096.29 1090.73 1111.30 1114.63
4/6/87 1147.87 1096.41 1090.75 1116.33 1117.61
4/13/87 1147.94 1096.79 1090.78 1118.17 1114.05
4/20/87 1146.06 1096.86 1090.65 1117.90 1114.29
4/27/87 1144.29 1097.47 1090.70 1120.97 1124.15
5/5/87 1147.57 1095.76 1090.73 1122.40 1118.54
5/19/87 1140.30 1098.81 1090.83 1120.21 1119.27
6/5/87 1139.68 1099.48 1091.04 1121.47 1118.76
7/8/87 1136.29 1100.46 1091.75 1114.12 1114.43
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Table 2

I"..
RESDL1'S CF WA1!R ANAUSES Pm BNIB

(HmE ROAD~ SItm)

I ~ Ali) mAIS (W;/L)

Dr!nld.~ Water

I Coostituent 24.3E-3N Nesbitt IM-1 IM-2 1M-3 Stanianis
2/26/87 2/26/87 2/26/87 3/3/87 3/3/87 3/3/87 lo£L Rl£L

Ie
Caldun 59.2 60.4 36.1 15.2 95.2 32.3
OOoride 228 243 163 54.7 337* 88.5 250
Q)pper <0.020 <0.020 0.04 <0.020 0.068 <0.020 1

I Iron 0.47* <0.050 <0.050 1.08* 1.16* 0.602* 0.3
Miqanese 0.023 0.014 0.011 0.155* 0.359* 0.118* 0.05

I Magnesiun 25.4 25.6 18.0 5.85 38.9 15.3
Sodium 189 189 146 -62 226 166
Zinc 0.011 <0.010 <0.010 0.019 0.058 0.022 5"

I Sulfate 102 66.6 39.6 28.2 98.2 63.3 250
Allcal.inity 250 242 206 102 D3 230I. Hardness 252 256 164 NA NA 144
pH 7.39 7.45 7.38 7.63 7.42 7.63 6.5-8.5

I
1m 813* 770* 582* 255 1040* 624* 500
Arsenic <0.010 <0.010 0.034 0.024 <0.010 <0.010 0.05
Barlun 0.05 0.06 <0.04 0.04 0.13 0.04 1.0

I Cadmf.\ID <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.010
Otram.un <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.05

I Fluoride 0.25 0.23 0.25 0.95 0.56 0.41 4.0
Lead <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.05

Ie
Mercury <O.CXX>2 0.0006 <0.0002 0.00>2 <0.0002 <0.0002 0.002
Nltrate 10.8* 10.5* 2.9 4.2 11.8* 3.9 10.0
Selenium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

I Silver 0.008 <0.001 0.003 0.001 0.008 0.003 0.05
Potassiun NA 4.5 4.04 3.2 5.8 3.6

I
NA - Not Analyzed

I * - Exceeds Drlnld.~·Water Staniard
n - MaxiDun Chntaul.nant Level. (Eilforceab1e Starxiard)
lK:L - ReccmJended Maxim..m CmtaDinant Leve1I'·

I S2~-



Table 3A

PUR.GEABLE RALOCARBONS (UG/L)
(VOLATILE ORGANIC COMPOUNDS)

24.3E-3N Nesbitt
2/26/87 2/26/87 7/9/87 2/26/87 4/6/87 4/6/87

00-1
3/3/87 4/6/87

NO

DM-3

NO

3/3/87 4/6/87

NO

DM-2

NO

3/3/87 4/6/87

NONONDNONONONONO

All
Compounds
Analyzed
by EPA
Method 601

ND • Not Detected; All Detection Limits Less Than or Equal to Drinking Water Standards

Table 3B

ORGANOCHLORINE AND ORGANOPHOSPHOROUS PESTICIDES (UG/L)

Constituent DM-l DM-2 DM-3 Nesbitt 24.3E-3N Drinking Water Stds
4/6/87 4/6/87 4/6/87 4/6/87 4/6/87 7/9/87 MCL RMCL

Delta BHC 1.1 0.22 NO ND ND ND

Heptachlor Epoxide 0.39* NO NO NO NO ND 0

Endrin 0.32* NO NO NO ND NO 0.2

4-4 DDT 0.46 NO NO ND NO ND

O-Demeton ND 1.2 ND NO ND ND

All Other Compounds
Analyzed by EPA NO NO NO NO NO NO
Methods 608 & 614

NO = Not Detected; All Detection Limits Less Than or Equal to Drinking Water Standards

~ MCL = Maximum Contaminant Level (Enforceable Standard)
l\J RMCL = Recommended Maximum Contaminant Level
IS' • = Exceeds Drinking Water Standards

e '. e ':.•- - - - - - - - - - - - - - - - - - -
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PUMPING TEST ANALYSIS STRAIGHT LINE APPROXIMATION METHOD
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APPENDIX A

SURVEY NOTES



Mr. Dave Broermann
DAMES & MOORE
7500 N. Dreamy Draw Drive
Suite 145
Phoenix, Arizona 85202

This is to certify that Brady Engineering and Land Surveying has
field checked certain monitor well sites located within the
vicinity of Price Road from the Superstition Freeway to the Salt

u~m ~·tf ~ -zJ 1-+Ie;I
I 55/Q - c o/· "3~ ~J<"?

BRADY ENGINEERING Land.
AND SurveyIng

Civil
LAND SURVEYING CO. Engineering

1042 East Guadalupe Rd., Suite 100

Tempe. Arizona 85283 Phone 839-4000

ELEVATION AND LOCATION CERTIFICATION OF CERTAIN MONITOR
WELL LOCATED ALONG PRICE ROAD, TEMPE, ARIZONA.

February 18, 1987

REF:

Dear Dave:

I

••~
I
I
I
Ie
I
I
I

River.II. We find the elevation to be as follows:

2. Well located at the Southwest corner of Broadway and Price
Roads - lip of well casing elevation (painted orange)
1197.66.

~'~'1
Robert N. Hermon. P.E.

1

Well located near the Tri-City Rock - top of ring (painted
orange) elevation 1181.52.

4.

1. Well located at the Northeast corner of Pebble Beach Drive
and Price Road - lip of well casing (painted orange) 1191.73.

This elevation was derived from a benchmark described as top of
brass cap in handhole located at the intersection of Price Road
and Southern Avenue, elevation 1190.69 per City of Tempe datum.

This elevation was derived from a benchmark described as top of
brass cap in handhole located at the intersection of Broadway and
Price Roads, elevation 1196.22 per City of Tempe datum.

3. Well located in the rockyard near the conveyer belt North of
1st Street - top of well ~asing (painted orange) 1173.03.

Well located near the American Towing Building - top of flat
plate (painted orange) elevation 1181.83.

.eCennis H. Brsdy. L.S.

I -~
.........._ t··, :eo



Wells 3, 4, and 5 elevations were derived from a benchmark
described as top of brass cap in handhole located at the inter
section of Price Road and University Drive, elevation 1186.35 per
City of Tempe.

Respectfully,

~~~C~
Christopher E. Aulerich, R.L.S.

CEA/ssb
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APPENDIX B

WATER LEVEL DATA SHEETS

5J7/1
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WELL LOCATION
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SEC.~ T.~ R.~
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METHOD COMMENTS

U3.2.0

~z. '-1

1.-7, 'l-o

t,T,f15

DEPTH TO
WATER
(FT.)

o NON- PRODUC I NG

~~I1J)tL.

7. -, 7 .

1?, 'tS

+ CORR.
- (FT. )

Jj til..,

- 7~1.//
-~. 1.(3

\O~

11),00

~c:;.oo

110

If'5.oo
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"lo.oU

~.-

~o.oO

flO

I t"Y".

,10
lor)

HOLD
( FT. )

ELEV. OF GROUND SURFACE: 1/73:t

ELEV. OF MEASURING POINT: 1173._03
. I( 77,. ,'f9!/lrcR- '7/20

DES CRIP T1.0 N 0 F MEA SUR I NGPO I NT: '"T7') P <~L- 4f',,&

Ul'TflV 1/~3J87i New MoP ?/"2?J/87 -rnP rL~~·nc.
(~/NC"l o.Si\' L.v""'~ "l"'~A-N OL.!) I-1.P

~ T\N' '.:./ ? \

DESCRIPTION

o IRRIGATION

o DOMESTI C

WATER LEVEL DATA SHEET SHEET NO'-L- OF_

WELL NO. Dr1-I_ JOB NO. 15SICj-OOf

IrNIT. DATE TIME

, Go f :?I ,q 1>31 o8S8

08 t//l"/m IIIJ()

:;:" ")\~ ;,iq!~~ /::;-It.-
,/..... ~~7 .")., f
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WATER LEVEL DA~~ SHEET SHEET NO. ) OF_

WELL NO. D,",-2- JOB NO. /»n-()~/

HOLD + CORR. DEPTH TO
~NIT. "DATE TIME ( FT • ) - (FT. ) ~ATER METHOD COMMENTS

FT. )
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WELL LOCATION
P,(!~.ff;f()At) l~r;II,.fJ+
NOtO!' a::-1O'",I(.),.+;t)wn

I J
~_..J __ I__ L __

I I I
I I

-~ - 19 -I--
I I I

--"--I--r--
~I I I

I I

SEC.ft T.~ R.~£

ELEV. OF GROUND SURFACE: _~J..-...I~ _

DESCRIPTION OF MEASURING POINT: me S%"Et.-

evtse:

o NON- PRODUC I NG

~M()Jlnf..

!t?7r
ELEV. OF MEASURING POINT:~/_/~~~~_'_~_~ ___

DESCRIPTION

o IRRIGATION

o DOMESTI C



JOB NO. 155'/'1-0:)(
WATER LEVEL DATA SHEET

WELL·NO.~

ISHEET NO. I OF_

DESCRIPTION

o IRRIGATION

o DOMESTIC

o NON- PRODUC I NG

~~irn~

ELEV. OF GROUND SURFACE: ~11_9~/_Jt ___
ELEV. OF MEASURING POINT:~II~~~~_7_~ __

DESCRIPTION OF MEASURING POINT: ~ 2I~~~

((d:~6

WELL LOCATION
c:r~.:,cl I~,IY/e b~j~I,
5/)£ffP c.)~' 4",,""-.4:f,eAl

I I
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I I

~ - -3\ - --
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l FT. )

METHOD COMMENTS
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DESCRIPTION
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Q(OOMESTIC
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APPENDIX C

WATER QUALITY RESULTS



Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-01,~1

2113 S. 48th Street Suites 107-110 Tempe. AZ 85282 (602) 438·1530

3.2
/S-St9-GO!- 3'~

l7 f2S87
::::::-------- ----- -

F'LE
ec

Supervisory Review, __~~~ _

Da~e of Report: ~~ _

Note: Samples will be disposed of within
30 days unless otherwise notified.

28 March 1987

Accession: 9383

Dames 8c Moore
7500 N. Dreamy Draw Drive, *145
Phoenix, Al 85020

A~~en~ion: S~eve Smi~h

Projec:~: Analytical Testing of. Water Samples

Da~e Received: 02/26/87

Comments: Samples Held Upon Reques~ Until 03/04/87

RSM/kas

2hAnalyticaITechnologies,lnc.
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••-. 'I

I
I

_I
I.
I
I

.1
I
I
I

_I
I
I
I
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I

Bs§YbI

ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO

SAMPLE ID: TRIP BLANK
LOCATION:
LAB SAMPLE ttl
UNITS: ug/l
DILUTION FACTOR: 1

106 7. SURROGATE RECOVERY

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

DETECTION
b!~!I

CONSTITUENT-
l':fe~s

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,I-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l ,3-D ICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS~I,3-DICHLOROPROPENE

2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

COMMENTS: NO = NOT DETECTED
NA = NOT ANALYZED

EPA METHOD 601/602
PROJECT: WATERS

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
ANALYSIS DATE: 03/05/87
MATRIX: WATER
ANALYST: MGB



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

--------------------------------------------------------------------

NOTE. ND • NOT DETECTED
NA • NOT ANALYZED

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX. WATER

813

DATE. 03/28/87

10

(Zt/.;E- YJ)
SAMPLE ID: SRP-l
LOCATION.
LAB SAMPLE *: 9383-1
UNITS: ing/l

1

DILUTION DETECTION
Ee~!QB bU!!! Bs§Yb!

2 0.2 59.2

100 0.10 228

1 0.020 ND

1 0.0:50 0.47

1 0.010 0.023

'3 0.04 25.4

:50 0.6 189

1 0.010 0.011

4 0.10 102

1 1 250

·0.5 252

7.39

SECONDARY STANDARDS
PROJECT: WATERS

R. GERRY MCCULLOUGH

CONSTITUENT
~etjs

CALCIUM (Ca) ..

CHLORIDE (Cl)":'

COPPER (Cu)

IRON (Fe)

MANGENESE (Mn)

MAGNESIUM (Mg) ,

ZINC (Zn)

SODIUM (Na)

ALKALINITY (ALK) 1

SULFATE (S04) 1,.

HARDNESS

CORROSIVITY (pH)

TOTAL DISSOLVED
SOLIDS (TDS)

SUPERVISORY REVIEW.

ANALYSIS
Qem

03/04/87

03/18/87

03/18/87

03/18/87

03/04/87

03/18/87

03/18/87

03/18/87

03/04/87

03/04/87

03/04/87

03/06/87

. 03/18/87

I
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NOTE: NO = NOT DETECTED
NA = NOT ANALYZED

___:~~:~~:SOR~_~:~::~:__~:_~:~~~_~~~~~~~~~~ ~ ~~~::_~~~:~~~7

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX. WATER

I

••""I. :.

I.
I

_I
I
I
I

.1
I I

I
I

_I
I
I
I

-.
I

NO

NO

243

ND

0.014

189

242

7.45

256

770

B!i§YbI

60.4

25.6

66.6

0.10

0.020

0.050

0.050

0.010

0.050

1

0.050

0.010

0.10

10

0.5

DETECTION
b!tj!I

BI(~·J. "f)1A~kJ:k
(2.y. }E.. ~JlI)

SAMPLE 10: DUP-2
LOCATION:
LAB SAMPLE *: 9383-3
UNITS: mgt!

2

1

1

1

1

1

1

1

1

23

50

DILUTION
Ee~IQB

SECONDARY STANDARDS
PROJECT. WATERS

CHLORIDE (C!)

CALCIUM (C~)

CONSTITUENT
r:letj!i

IRON (Fe)

COPPER (Cu)

MANGENESE (Mn)

MAGNESIUM (Mg)

ZINC (Zn)

SODIUM (Na)

ALKALINITY (ALK)

SULFATE (S04)

HARDNESS

CORROSIVITY (pH)

TOTAL DISSOLVED
SOLI OS <rDS)

03/19/87

ANALYSIS
QeI!i

03/04/87

03/18/87

03/18/87

03/18/87

03/04/87

03/18/87

03/18/87

03/24/87'

03/04/87

03/04/87

03/06/87

. 03/18/87



(zf.;e. ~.N)
SAMPLE ID: SRP-1
LOCATION:
LAB SAMPLE *: 9383-1
UNITS: mg/l

PRIMARY STANDARDS
PROJECT: WATERS

NOTE: ND • NOT DETECTED
NA D NOT ANALYZED

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX: WATER

ANALYSIS CONSTITUENT DILUTION DETECTION

12em ~e~s Ee~IQB b!~!I Bs§YbI

03/04/87 ARSENIC (As) 1 0.010 ND

03/09/87 BARIUM (Ba) 1 0.04 0.05

03/09/87 CADMIUM (Cd) 1 0.003 ND

03/09/87 CHROMIUM (Cr) 1 0.010 ND

03/04/87 FLUORIDE (F) 1 0.05 0.25

03/06/87 LEAD (Pb) 1 0.002 ND

03/11/87 MERCURY (Hg) 1 0.0002 ND

03/06/87 NITRATE (N03-N) 1 0.10 10.8 .

03/06/87. SELENIUM (Se) 1 0.010 ND

03/04/87 SILVER (Ag) 1 0.001 0.008

:'1
03/04/87 POTASSIUM (K) 10 0.2 59.2 •

______. ••••••• ._..•...._. ._. a_.
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SAMPLE ID: DUP-2
LOCATION:
LAB SAMPLE *. 9383-3
UNITS. mg/l

PRIMARY STANDARDS
PROJECT. WATERS

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX: WATER

NOTE: ND = NOT DETECTED
NA a NOT ANALYZED

ANALYSIS CONSTITUENT DILUTION DETECTION
~e!S t:tet!S Ee~!gB b!t!!! Bg§YbI

03/04/87 ARSENIC (As) 1 0.010 ND

03/09/87 BARIUM (Ba) 1 0.04 0.06

03/09/87 CADMIUM (Cd) 1 0.003 ND

03/09/87 CHROMIUM (Cr) 1 0.010 ND

03/04/87 FLUORIDE (F) 1 0.05 0.23

03/06/87 LEAD (Pb) 1 0.002 ND

03/11/87 MERCURY (Hg) 1 0.0002 0.0006

03/06/87 NITRATE (N03-N) 1 0.10 10.5

03/06/87 SELENIUM (Se) 1 0.010 ND

03/04/87 SILVER (Ag) 1 0.001 ND

03/04/87 POTASSIUM (K) 25 0.02 4.5



---------------------------------------------------------------------

111 7. SURROGATE RECOVERY

EPA METHOD 6011602
PROJECT: WATERS

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO.
NO
NO
NO
NA
NA
NO
NA
NO
NO
NO

Bs§YbI

'2to'Jc"}'!
SAMPLE ID: SRP-l
LOCATION:
LAB SAMPLE *: 9383-1
UNITS. ug/l
DILUTION FACTOR: 10

DETECTION
b!Ij!I

0.2
0.6
0.4
0.5
1
0.2
0·.7
0.7
0.5
0.9
0.5
0.7
0.3

·0.8
0.4
0.3
1.1
0.6
0.7
0.3
0.7
0.3
0.9
0.3
0.3
2
4.
1.6
1
4
4
6

CONSTITUENT
~eljs

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE·
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

COMMENTS: NO a NOT DETECTED
SAMPLE MATRIX REQUIRED DILUTION

SAMPLE DATE: 02126187
LAB RECEIPT DATE: 02126187
ANALYSIS DATE: 03/0~187

MATRIX: WATER
ANALYST: MGB

I

I.
I'" 4
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I



---------------------------------------------------------------------

COMMENTS: ND = NOT DETECTED
SAMPLE MATRIX REQUIRED DILUTION A

__~~~~~~:-::~~~RE:--~:-~:~~~-~~~~:~~~~-~-~~~~:-~~~:~~~~_

112 'l. SURROGATE RECOVERY

I

.:.,' I

I
I.

el
I
I
I

.1
I
I
I

el
I
I
I

ell

I, ," ,
•.0" •

Bs§YbI
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NA
NA
ND
NA
NO
ND
NO

(·2y.~e .. '),j. \
J31,~J ~~,~)

SAMPLE ID: DUP-2
LOCATION:
LAB SAMPLE *: 9383-3
UNITS: ug/l
DILUTION FACTOR: 10

DETECTION
b!!:I!I
0.2
0.6
0.4
0.5
1
0.2
0.7
0.7
0.5
0.9
0.5
0.7
0.3
0.8
0.4
0.3
1.1
0.6
0.7
0.3
0.7
0.3"
0.9
0.3
0.3
2
4
1.6
1
4
4
6

EPA METHOD 601/602
PROJECTs WATERS

CONSTITUENT
~e!:l5

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,I-DICHLOROETHENE
1,I-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1 , 1 , 1-TRI CHLOROETHANE.
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

SAMPLE DATEs 02/26/87
LAB RECEIPT DATE: 02/26/87
ANALYSIS DATE: 03/05/87
MATRIX: WATER
ANALYST: MGB



------------ --------------------------------------------------------

.~

COMMENTS: NO = NOT DETECTED
SAMPLE MATRIX REQUIRED DILUTION

_--=-~~~~~~~:~~~::~:~~-~~~TE:-~~~:~~:-,

.. , .
, ." to· .-.

Bs§YbI

ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
NO
NA
NA
NO
NA
ND
ND
NO

SAMPLE ID: NG-3
LOCATION:
LAB SAMPLE *: 9383-2
UNITS: ug/l
DILUTION FACTOR: 10

105 % SURROGATE RECOVERY

DETECTION
b!!:!!I

0.2
0.6
0.4
0.5
1
0.2
0.7
0.7
0.5
0.9
0.5
0.7
0.3
0.8
0.4
0.3
1.1
0.6
0.7
0.3
0.7
0.3
0.9
0.3
0.3
2
4
1.6
1
4
4
6

CONSTITUENT
~8!:!s

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE

'CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

EPA METHOD 601/602
PROJECT: WATERS

SAMPLE DATE. 02/26/87
LAB RECEIPT DATE: 02/26/87
ANALYSIS DATE: 03/05/87
MATRIX: WATER
ANALYST: MGB
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SAMPLE ID: NG-3
LOCATION:
LAB SAMPLE *: 9383-2
UNITS: mg/l

PRIMARY STANDARDS
PROJECT: WATERS

NOTE: ND = NOT DETECTED
NA = NOT ANALYZED

SAMPLE DATE: 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX: WATER

ANALYSIS CONSTITUENT DILUTION DETECTION

12e:rs ~e!:jS Ea~!QB bl!:jl! Bs§YbI

03/04/87 ARSENIC (As) 1 0.010 0.034

03/09/87 BARIUM (Ba) 1 0.04 ND

03/09/87 CADMIUM (Cd) 1 0.003 ND

03/09/87 CHROMIUM (Cr) 1 0.010 ND

03/04/87 FLUORIDE (F) 1 0.05 0.25

03/06/87 LEAD (Pb) 1 0.002 ND

03/11/87 MERCURY (Hg) 1 0.0002 ND

03/06/87 NITRATE (N03-N) 1 0.10 2.9

03/06/87 SELENIUM (S9) 1 0.010 ND

03/04/87 SILVER (Ag) 1 0.001 0.003

03/04/87 POTASSIUM (K) 10 0.02 4.04



_. ._. . ._. . ._c_. _

58210

SAMPLE IDa NG-3
LOCATION:
LAB SAMPLE *: 9383-2
UNITS: mg/l

1

DILUTION DETECTION
Ee~!QB b!t!!! Bs§YbI

1 0.050 36.1

2:l 0.10 163

1 0.020 0.04

1 0.0:l0 ND

1 0.010 0.011

3 0.04 18.0

50 0.050 146

1 0.010 ND

1 0.10 39.6

1 1 206

0.5 164

7.38

SECONDARY STANDARDS
. PROJECT a WATERS

CONSTITUENT
~et!S

CALCIUM (Ca)

CHLORIDE (CI)

COPPER <Cu)

IRON (Fe)

MANGENESE (Mn)

MAGNESIUM (Mg)

SODIUM (Na)

ZINC (Zn)

ALKALINITY (ALK)

SULFATE (S04) .

HARDNESS

CORROSIVITY (pH)

TOTAL DISSOLVED
SOLIDS (TDS)

SAMPLE DATE. 02/26/87
LAB RECEIPT DATE: 02/26/87
MATRIX: WATER

NOTE. ND • NOT DETECTED
NA = NOT ANALYZED

ANALYSIS
Qe!S

03/04/87

03/19/87

03/18/87

03/18/87

03/18/87

03/04/87

03/18/87

03/18/87

03/04/87

03/04/87

03/04/87

03/06/87

• 03/18/87

I
I
.e ~
I
I
Ie
I
I
I
Ie
I
I
I
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I
I
I
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ION BALANCE

------------------------------------------------------------------
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I
I"

el
I
I
I

.1
I
I
I

el
I
I
I

·""1
,'~"<" I

9383-1

7% RPD

SAMPLE ID:

RESULT mg/L FACTOR me/L TOTAL me/L

228 0.02821 6.4319
0.25 0.05264 0.0132

10.8 )( 4.43 0.01613 0.7717
0.03159

102 0.02082 2.1236
250 0.02 5.0

---------14.34

CATIONS RESULT mg/L FACTOR me/L TOTAL me/L

ARSENIC ND 0.06667
CALCIUM 59.2 0.04990 2.9541
MAGNESIUM 25.4 0.08229 2.0902
POTASSIUM 5.4 0.02558 0.1381
SODIUM 189 0.04350 8.2215
ANIONS Sc CATIONS 870
TDS 813

---------13.40

ANIONS

CHLORIDE
FLUORIDE
NITRATE
"PHOSPHATE
SULFATE
ALKALINITY



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

CATIONS RESULT mg/L FACTOR me/L TOTAL me/L

ARSENIC 0.06667
CALCIUM 36.1 0.04990 1.8014

MAGNESIUM ,18.0 0.08229 1.4812

POTASSIUM 4:04 0.02558 0.1033

SODIUM 146 0.04350 6.351

ANIONS Ie CATIONS 606
TDS 582

---------9.74

4 % RPD

SAMPLE ID:

ION BALANCE

ANIONS

CHLORIDE
FLUORIDE
NITRATE
PHOSPHATE
SULFATE
ALKALINITY

I

I.
I' .'

I
I
Ie
I
I
I
Ie
I
I
I
I~

I
I
I

I
I



9 1. RPD

------------------------------------------------------------------

ION BALANCE

SAMPLE IDa 9383-3 (Z.~)E"'!J'/ /)/.~, l)"."f,c~)

I
I

'.
I

'1

el
I
I
I

el
I
I
I

el
I
I

'1
el

I"· ... ·1-.)-

RESULT mg/L FACTOR me/L TOTAL me/L

243 0.02821 ~.0~95

0~23 0.05264 0.0121
10.5 )( 4.43 0.01613 0.7503

0.03159
66.6 0.02082 1.3866

242 0.02 4.84

---------12.05

CHLORIDE
FLUORIDE
NITRATE
PHOSPHATE
SULFATE
ALKALINITY

. ANIONS



Accession: 9404

Attention: Steve Smith

Date Received: 03/04/87

5·?
153/9-0b/- 3-:S

2113 S. 48th Street Suites 107-110 Tempe. AZ 85282 (602) 438·1530

Note: Samples will be disposed of within
30 days unless otherwise notified.

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141

J!i:,. .;. .~/· /'
. . . ' .:!~" t:..Superv1sory Rev1ew: / ~__~~_~---_~

Date of Report: ~~~-----

20 March 1987

RGM/rmt

Pr·oject: Analytical' Testing of Water Samples

Dames P.c Moore
7500 N. Dreamy Draw Drive, *145
Phoenix, AZ 85020

2hAnalyticalTechnologies,Inc.
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ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
NT)

ND
ND
NA

WELL ID: TRIP BLANV
LEVEL ID:
LAB SAMPLE *: 9404
UNITS: l.lO /l
DILUTION FACTOR: l

\).2

0.4
0.16
0.1
0.4·
0.4
0.6

0.06
0.04
0.05
o. 1
0.02
(1.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
·).09
0.03
0.03

112 % SURROGATE RECOVERY

DETECTION
h!!:!!!

b01 ORGANICS - WATER
PROJECT:

CHLOROMETHANE
BROMOt1ETHANE
DICHLORODIFLUOROMETHANE'
VI I\lYL CHLOR I DE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1.2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLORO~THANE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2~DICHLOROPROPANE

TRANS-l.3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1.2.2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOL.UENE
CHL.OROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-0ICHLOROBENZENE

CONSTITUENT
~a!:!S

NOTE: ND = NDT DETECTED

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
421)

421
422
42:::·
424
425
426
427
428
429
430
431
432

---------------------------------------------------------------------

J.~~AMPLE DATE: 03/03/87
LAB RECEIPT DATE: 03/04187
ANALYSIS DATE: 03/05/87
SAMPLE CODE: FB



---------------------------------------------------------------------

NOTE: ND ~ NOT DETECTED

_:~~:~~~:~~~:_:~~~~:~~:~--~:_~::~~-~::~:~~~:~--~j.--~~~:~-~~~:~~~~-

105 I. SURROGATE RECOVERY

ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
NO

. ND
NO
ND
!'IIj

ND
ND
ND
ND
NO
1\10
1\10
NA
NA
NO
NA
ND
NO
NO

B~§!:::!bI

WELL 10: DM-1
LEVEL 10:
LAB SAMPLE #: 9404-1
UNITS: unll
DILUTION FACTOR: 1

(). <)2

0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
O. 11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
O. 16
O. 1
0.4
0.4
0.6

0.02
0.06
0.04
0.05
O. 1

DETECTION
bl!:!lI

601 ORGANICS - WATER
PROJECT:

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIOE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLORbETHENE
1,1-0ICHLOROETHANE
TRANS-1,2-0ICHLOROETHEN~

CHLOROFORM
1,2-DICHLOROETHANE
1, 1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2~OICHLOROPROPANE

TRANS-1,3~DICHLOROPROPENE

TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BF:OMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-0ICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-0ICHLOROBENZENE

CONSTITUENT
~e!:!~

DATE: 03/03/87.
LAB RECEIPT DATE: 03/04/87
ANALYSIS DATE: 03/05/87
SAMPL~ CODE: F8

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432

).~
~AMPLE

I

·,e
I
I
I
Ie
I
I
II.
I
I
I

I
I
I
I

.
I



NOTE: ND = NOT DETECTED

_:~~~~~::OR~:_::~~~~~~~: __~:_~:~~~_~:~~::~~~~ ~J-_~~~~:_~=~:~~~~~

b01 ORGANICS - WATER
~l PROJECT:

~AMPLE DAiE: 03/03/87
LAB RECEIPT DATE: 03/04/87
ANALYSIS DATE: 03/05/87
SAMPLE CODE: FB

I

.
"I. ;.

I
"I

el
I
I
I

.1
I
I
I

el
I
I
I

-I
I

NO
ND
ND
ND
NO
1\10
N[I

NO
ND
NO
NO
NO
NO
NO
ND
NO
ND
NO
I'm
NO
NO
ND
NO
NO
ND
NA
NA
NO
NA
ND
NO
ND

WELL 10: Dl"1-2
LEVEL 10:
LAB SAMPLE #: 9404-2
UNITS: L\g/l
DILUTION FACTOR: 1

(). ()2

0.06
0.04
0.05
0.1
0.02
0.07
0.07.
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
o. 11
0.06
0.07
0.03
·).07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4

" '0.4
0.6

102 i. SURROGATE RECOVERY

DETECTION
b!~!I

CONSTITUENT
~a~S

CHLOROMETHANE
BROMO METHANE
DICHLORODIFLUOROMETHANE
VINYL. CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHL.OROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1.2-TRICHLOROETHANE
CIS-1,3-0ICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2.2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-0ICHLOROBENZENE

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
42.1
422
423
424
425
426
427
428
429
430
431
432



I

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

562-

NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
NO
ND
NO
I\lD
NO
1\10
NO
Nrl
I'JD
NO
NO
NA
NA
ND
NA
NO
ND

"10

Bs§Yb!

WELL 10: 01'1-3
LEVEL 10:
LAB SAMPLE ttl 9404-3
UNITS: ugil
DILUTION FACTOR:,!

(). (J3

0.03

0.4
0.16
0. 1
0.4
0.4
0.6

0.09

0.02
0.06
0.04
0.05
0.1
0.02
('. 07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
O. 11
0.06
0.07
0.03
').07
I). ()3

97.2 1. SURROGATE RECOVERY

"DETECTI ON
b!tt!!

CHLOROMETHANE
BROMOMETHANE
DICHLOROOIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1~DICHLOROETHANE

TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,l,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2~DICHLOROPROPANE

TRANS-l,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHF-R
BROl'10FORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

CONST I TUENT .
t:!etts

o &,11 .'

~Ytt~sB

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415'
416
417
418
419
4"'·'
421
4 .,""
423
424
425
426
427
428
429
43(1
431
432

I. 601 ORGANICS -WATER
~l PROJECT:

I . ~AMPLE DATE: 03/03/87"
LAB RECEIPT PATE: 03/04/87
ANALYSIS DATE: 03/05/87
SAMPLE CODE: FBI

I
Ie
I
I
I
I,.
I
I
I
I.I
I
I
I

.
I



-------------------------------~--------------------------------~-~--
D~M ANALYSIS CONSTITUENT DILUTION DETECTION

t:!!J~~s8 QtHs t:!e~S Ee{;!Q8 '=.!~.!! 8s§!JbI

201 -------- SL 1 1).1)2(' NA
202 03/05/87 As 1 0.010 0.024
203 03/09/87 Ba 1 0.04 0.04
204 -------- Be 1 0.0'10 NA
2C)5 03/09/87 Cd 1 0.003 NO
206 -------- Cr 6 1 0.01 NA
207 03/09/87 Cr Tot 1 (1.010 ND

208 03/18/87 CLI 1 0.020 I\lD

209 03/06/87 Pb 1 1.). oo:~ ND
210 03/11/87 Hg 1 ,0.0002 0.0002

:: 11 ---_...._-- Ni 1 O. (110 NA
212 03/06/87 Se 1 0.010 NO
213 03/04/87 Aq 1 0.001 0.001
214 -------_..- Tl 1 i).020 NA
215 1)3/18/87 In 1 .). (11 ,) 0.019

METALS - WATER

~
PROJECT:

AMPLE DATE: 03/03/87
AB RECEIPT DATE: ')3/04/87

SAMPLE CODE: FO

WELL ID: D1'1-1
LEVEL ID:
LAB SAMPLE *1 9404~1

UNITS: mqil

I

..'I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

e'l
,)~5' I



---------------------------------------------------------------------
D&M ANALYSIS CONSTITUENT DILUTION DETECTION

t:!~~~~!3 I2~H~ t:!8~~ E8~rQ!3 b!tUr !3~§~br

201 -------- 5b 1 0.020 NA
202 03/05/87 As 1 (I.()!\) NO
2 ():::" 03/09/87 Ba 1 0.04 (). 13

204 -------- Be 1 0.010 NA
~:()5 03/09/87 Cd 1 0.003 NO
206 -------- Cr 6 1 0.01 NA
207 ()3/09/87 Cr Tot 1 0.010 NO
208 03/18/87 eLl 1 (). ()20 ().068

209 03/06/87 F'b 1 0.002 ND
210 03/11/87 Hg 1 0.0002 ND
211 --_._---- Ni 1 0.010 NA
212 03/06/87 5e 1 0.010 ND
213 03/04/87 Ag 1 0.001 0.008
214· --_._---- T1 1 0.020 NA
215 03/18/87 Zn 1 0.010 ·.).058

I

••
I

~·· '.
.~-..' ".

I
I
Ie
I
I
II.
I
I
I
I-I
I
I
I
.e
I

METALS - WATER

4
PROJECT:

~ AMPLE DATE: 03/03/87
AB RECEIPT DATE: 03/04/87

SAMPLE CODE: FO

NOTE: ND R NOT DETECTED
NA - N~l ANAL~ZED

WELL ID: DM-2
LEVEL ID:
LAB SAMPLE *: 941)4-2
UNITS: mgl1



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

NOTE: ND = NOT DETECTED
NA a NOl ANALYZED

A

SUPERVISOR'S SIGNATURE: f'. GERRY MCCULLOUGH '~:" ( DATE: .):)/'2(1/f37

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

D&M ANALYSIS CONSTITUENT DILUTION DETECTION

~Yt!~sB QBIs ~Bt!s EB~IgB b!t!!I Bs§YbI

201 -------- Sb 1 0.020 NA

202 03/05/87 As 1 0.010 ND

2()3 03/09/87 Ba 1 0.04 0.04

2<)4 -------- Be 1 0.010 NA

205 03/09/87 Cd 1 0.003 NO

206 -------- Cr 6 1 0.01 NA

207 03/09i87 Cr Tot 1 0.010 ND

208 03/18/87 CLI 1 0.020 ND

209 03/06i87 F'b 1 0.002 ND

210 03/11/87 Hg 1 0.0002 ND

211 -------- Ni 1 0.010 NA

21.2 03/06/87 Se 1 0.010 ND

213 03/04/87 Ag 1 ' 0.001 0.003

214 -------- Tl 1 0.020 NA

215 03/18i87 Zn 1 0.010 (). ()22

I

.-":1

I
'I
el

I
I
I

.1
I
I
I

el
I
I
I

-I
S-6S" I

WELL ID: DM-3
LEVEL ID:.
LAB SAMPLE 4h 941)4-3
UNITS: mel/l

METALS - WATER

~
PROJECT:

h AMPLE DATE: 03/03/87
AB RECEIPT DATE: 1)3/04/87

SAMPLE CODE: FO



---------------------------------------------------------------------

NOTE: ND = NOT DETECTED
NA = NOT ANALYZED

tv- .
_:~~~~~~~~:_:~~~~~~~~:_~:_~~~~~-~::~::~~~~~--~~-~~~:_~~~:~:~~-

DScM ANALYSIS CONSTITUENT DILUTION DETECTION
~Y!:!§sB ~~Hs ~a!:!S Ea~IQB b!!:!!I Bs§YbI·

101 -------- NH3 1 0.10 NA102 --------- B 1 0.50 NA103 03/14/87 Ca 10 O. ~150 15.2104 03/18/87 Fe 1 0.050 1.08. lOS 03/04/87 Mg 10 0.04 5.85106 03/16/J37 Mn 1 0.010 0.155
107 03/04/87 ~" 1 1.0 .,. ~

-" . ...::.108 03/16/87 Na 1 0.06 62110 03/18/87 Cl 25 0.10 54.7111 03/04/87 F 1 0.5 0.95112 -------- ~::N 1 0.050 NA113 03/06/87 N03....N 1 0.10 4.2114 -------- P04 1 0.050 NA115 03/18/87 504 1 0.10 28.2

C7404-1

WELL ID: OM-1
LEVEL ID:
LAB SAMPLE th
UNITS: r!:rJ i 1

IONS - W~TER

PROJECT: ,

)l I1PLE DATE. 03/03/87
~B RECEIPT DATE: ()3/04/87

SAMPLE CODE: FO

I

••I':
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--------------------------------------------------~---------~-------

---------------------'------------------------------------------------
D&M ANALYSIS CONSTITUENT DILUTION DETECTION

~~!:Hf~~8 ~e!~ ~e!:!~ Ee~!g8 b!!:!!! 8~§~b!

101 --_._-- _.- NH3 1 0.1·) NPI
102 . ------_... - B 1. 0.50 NA
103 03/14/87 Ca 10 0.050 95.2
104 03/18/87 Fe 1 0.050 1. 16
105 03/04/87 Mg 10 0.04 38.9
106 , 03/16/87 t-ln 1 0.010 0.359
107 03/04/87 K 1 0.02 5.8
108 03/16/87 1\1 a 1 0.06 226
110 03/18/87 C1 25 0.10 337
111 03/04/87 F 1 o c:- 0.56.;.;1

112 -------- l<N 1 0.050 NA
113 03/06/87 N03-N 1 0.10 11.8
114 -------- F'04 1 0.050 NA
115 03/18/87 504 1 0.11) 98.2

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH

I

.011-

I
I

el
I
I
I
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el
I
I
I

-I
I

'\., .. ( DATE: ,)3/2(l'/87

WELL 10: DM-2
LEVEL 10:
LAB SAMPLE *~"~404-2
UNITS: mg/l

IONS - WATER
PROJECT:

NOTE: ND ~ NOT DE1ELTED
NA = NOT ANALYZED

)l AMPLE DATE. 03/03/87
~AB RECEIPT DATE: t)3/04/87

SAMPLE CODE: FO



---------------------------------------------------------------------

9404-3

.'

WELL ID: DM--3
LEVEL ID:
LAB SAMPLE #:
UNITS: l1:e;l.' 1

IONS - WATER
PROJECT:

NOTE: ND NOT DETECTED
NA ; NOT ANALYZED

D&M ANALYSIS CONSTITUENT DILUTION DETECTION

~!d~~!;B ~B!!; ~B~5 EB~!QB !::!~!! B!;§!d!::!

lel.! ---_._---- NH3 I.'·) • l') "i:\

11)2 ----_.__ ... B 1 O.5CI N(.~

103 03/ 1L'~/87 Ca 10 (i. (>5C, ~:'2. -~:;

104 03/18/87 Fe 1 1).05(' O. 60~~

1(15 03/04/87 Mg 10 0.04 1~i. 3

106 03/16/87 Mn 1 0.i)10 O. 118

107 03/04/87 I::: 1 0.02 :5. t.l

108 03/16/87 Na 1 0.06 166

11 (I 03/18/87 Cl 25 O. 10 88.5

111 03/04/87 F 1 0.5 0.41

112 -------- KN 1 0.050 NA

113 03/06/87 N03-N 1 0.10 3.9

114 -------- F'04 1 0.050 NA

115 (J3/18/87 504 1 O. 10 63.3

·r (
SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH \-,\0. DATE: n3i20/87

----------------------------------------------_._~------------------

)l MPLE DATE. 03/03/87
~B RECEIPT DATE: 0~/04/87

SAMPLE CODE: FD

I
I•I"· .
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I



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

NOTE: ND = NOT DETECTED
NA = NOT ANALYZED

~ER~::~:_:~NA~~:: __~_~:~~~::~::~~~_~f~~::_~~::~:: __

D&M ANALYSIS CONSTITUENT DILUTION DETECTION
~y!jf!s8 ~eIs ~e!jS Ee~IQ8 k!!:!!I 8s§YkI Y~!I§

304 03/04/87 AU::: 1 1 102 fnCJ/1 c\S

CaC03
305 03/06/B7 TOS 1 10 255 rTlg /1
306 -------- TOC 1 0.5 NO mg/l
307 -------- TOX 1 0.010 NO mg/l
308 -------- BOO 1 NO mgll
309 ...._------ CDD 1 10 NO rnc./ l
310 --_._---- CN 1 0.01 NO 'l119. l1
311 ---_ .._---- PHEN 1 0.02 NO rng/l
312 03/04/87 pH 7.63

I

-':-"1

I
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el
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el
I
I
I

-I
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WELL 10: DM-l
LEVEL 10:
LAB SAMPLE #: q404-1
UNITS: rnq/l

INDICATORS - WATER
PROJECT:

SAMPLE DATE: 03/03/87
LAB RECEIPT DATE: 03/04/87
SAMPLE CODE: FO



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

.
SUPERVISOR'S SiGNATURE. R. GERRY I'1CCULLOLJGH ~-rf DATE: ·)3/'::')/87

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

WELL ID: 01'1-2
LEVEL ID:
LAB SAMPLE #:
UNITS: nag/l

INDICATORS - WATER
PROJECT:

-. NOT DETECTED
NOT ANALYZED

ANALYSIS CONSTITUENT DILUTION DEl:ECTION
QeIs ~et!s Ee~IQ8 b;!t!!I Bs§YbI Y~!I§

03/04/87 ALK 1 1 308 rng/l a=~

CaC03
03/06/87 TOS 1 11) 1040 mg/l
-------- Toe 1 0.5 ND mgll
--------- TOX 1 0.010 ND mg/l
-------- BOO 1 ND mg/l
-------- COO 1 10 NO rngil
-------- CN 1 0.01 NO mg/l
-------- F'HEN 1 0.02 NO mg/l
03/04/87 pH 7.42

NOTE: ND
NA

SAMPLE DATE: 03/03/87
LAB RECEIPT DATE: 03/04/87
SAMPLE CODE:FO

305

311

304

3(17
308
309
310

312

I
I
.·4
I
I
Ie
I
I
I
I.
I
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-Ie
I
I
I

I
I



--------------------------------------------------------------------

---------------------------------------------------------------------

I

.
0. ".,' I,_0, ..
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I
I
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WELL 10: DM-3
LEVEL 10:
LAB SAMPLE 4t: <:(404-3
UNITS: moll

INDICATORS - WATER
PROJECT:

NOTE: NO = NOT DETECTED
NA ~ NOT ANALiZED

SUPERVISOR"S SIGNATURE: R. GERRY MCCULLOUGH

SAMPLE DATE: 03/03/87
LAB RECEIPT DATE: 03/04/87
SAMPLE CODE: FO

DteM ANALYSIS CONSTITUENT DILUTION DETECTION
~y!:!~s8 QaIs ~a!:!S Ea~IgB b!!:!!I Bs§YbI Y~!I§

304 03/04/87 AU:: 1 1 230 rTIg/i a c

CaC03
305 ()3/06/87 TDS 1 10 624 mg/l

306 --------- TOe 1 0.5 NO mgl1
307 -------- TOX 1 0.010 NO mq/l
308 --------- BOD 1 NO mg/l

309 -------- COD 1 10 NO mall
310 -------- CN 1 0.01 NO mg/l
311 -------- F'HEN 1 0.0;2 NO mg/l

312 03/04/87 pH 7.63
HARDNESS 0.5 144



------------------------------------------------------------------

CATIONS RESULT mg/L FACTOR me/L TOTAL me/L

ARSENIC ND 0.06667

CALCIUM 95.3 0.04990 4.7556

1"1AGNESIUM 38.9 0.08229 3.2011

POTASSIUM 5.8 0.02558 0.1484

SODIUM 226 0.04350 9.831

ANIONS t~ CATIONS 1122
17.94

TDS 1040 -----------

81. % RPD 31.

ION BALANCE

18.57

TOTAL me/L

-----------

me/L

2.0445
6.16

9.5,)68
0.0177
0.8432

0.02821
0.05264
0.01613
0.03159
0.02082
0.02

FACTOR

X 4.43

SAMPLE ID: DM-2 9404-2

337
0.56

11.8

98.2
308

RESULT mg/LANIONS

CHLORIDE
FLUORIDE
NITRATE
PHOSPHATE
SULFATE
ALI<ALINITY

I
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------------------------------------------------------------------

CATIONS RESULT mg/L FACTOR me/L TOTAL me/L

ARSENIC 0.06667
CALCIUI'1 15.2 0.04990 0.7585
MAGNESIUM 5.85 0.08229 0.4814
F'OTASSIUM 3.2 0.02558 0.0819
SOD I Ul'1 62 0.04350 2.697
(.'!'J IONS ~1. CATIONS 276 4.09
TDS 255 -----------

81. % RPD 101.

ION BALANCE

I

.--'/1
I
I

ell
I
I
I

.1
I
I
I

el
I
I
I

-I
$73 I

4.52

TOTAL me/Lme/L

0.5871
2.04

1.5431
0.0500
0.3001

FACTOR

0.02821
0.05264
0.01613
0.03159
0.02082
0.02

X 4.43

SAMPLE 101 DM-3 9404-3

102
28.2

54.7
0.95
4.2

RESULT mg/LANIONS

CHLORIDE
FLUORIDE
NITRATE
PHOSPHATE
SULFATE
ALKALINITY



------------------------------------------------------------------

ANIONS

CATIONS

CHLORIDE
FLUORIDE
NITRATE
PHOSPHATE
SULFATE
ALKALINITV 8.71

TOTAL me/L

9404-3

'ION'BALANCE

SAMPLE 10: DM-3

RESULT mg/L FACTOR me/L

88.5 0.02821 2.4966
0.41 0.05264 0.0216
3.9 X 4.43 0.01613 0.2787

j 0.03159
63.3 0.02082 1. 3179

230 0.02 4.6

RESULT mg/L FACTOR me/L TOTAL me/L

ND 0.06667
32.3 0.04990 1. 6117

15.3 0.08229 ·1.2590
3.6 0.02558 0.0921
166 0.04350 7.221

589 10. 11

624 -----------

6% % RPO 14.8%

ARSENIC
CALCIUM
MAGNESIUM
POTASSIUM
SODIUM
ANIONS ~ CATIONS
TDS

I

•••···4
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----------------------~-----------------------------------------------------

I

••"",' I

I
I

_I
I
I
I

el
I
I
I

_I
I
I
I

e .
.s-n: I

WELL 10: 9404-3
LEVEL 10:
UNITS: Ltg/l

QUALITY CONTROL
*ANALYSIS. 601/602

CONSTITUENTS

SAMPLE DATE: 03/03/87
LAB RECEIPT DATE:" 03/04/87
ANALYSIS DATE: 03/05/87

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH il DATE: 0:;,;:'»/87
-----------------------------------------------~~~~-------------------

406 METHYLENE CHLORIDE NO 100 111 111 129 129 15

407 TRICHLOROFLUOROMET ND 100 93.3 93 99.1 99 6

408 1,1-DICHLOROETHENE NO 100 84.2 84 99.6 100 17

409 1,1-DICHLOROETHANE NO 100 95.9 96 104 104 8

414 CARBON TETRACHLORI NO 100 Q9.4 99 108 108 9

416 1,2-DICHLOROPROPAN ND 100 94.8 95 110 110 15

425 TETRACHLOROETHENE NO lOCI 97.1 97 102 102 5

O&:M

*

IACCES IACCES I· I I I IACCES I 1 I
1Fa. IFa. ,IFO.I IFO. IFO.:FO* IFO*IFO*:
IORIGN ILAB 1ROD ISPIKE ISPIKE 1 ISPIKE 10UPI
IRESULTISPLIT IA&DICONC 1RESULT I X 10UP IRPDIRPOI

I I ppm Ippm 1 X Ippm lppm IRECI ppm 1 X I X :______ 1 1 1 1 1 1 1 :------1---1---1



-----------------------------------------------------------------------------

91
103
101
108

SA
104
96
99

114

18.2
0.257
1.056
0.574

SA
0.0052
0.024
0.992
0.316

WELL ID: 9404
LEVEL ID:
UNITS: ug 11

1,000
0.501

SA
0.0050
0.025
1.000
0.250

20.0
0.250

QUALITY CONTROL
*ANALYSIS: METALS

CONSTITUENTS

SAMPLE DATE: 03/03/87
LAB RECEIPT DATE: 03/04/87
ANALYSIS DATE: 03/05/87

DieM
tt

IACCES 1ACCES I 1 IACCES I I
IFOtt IFOtt IFOtt I IFOtt IFOtt IFOtt IFOttIFO#:
IORIGN ILAB IRODISPIKE ISPIKE ISPIKE IDUPI
IRESULTISPLIT IAIeDICONC IRESULT I 1. IDUP IRPDIRPDI

I I. I ppm lppm I 1. lppm lppm IREClppm I 1. I 1. :______ 1 1 1
1 1 1 1

1------1---1---1

202 As 0.007 0.007 O.
203 Sa 0.06 0.06 0
205 Cd NO NO NA
207 Cr TOT 0.100 0.091 9
208 Cu 0.068 0.064 6
209 Pb 0.006 0.007 15
210 Hg NO NO NA
212 Se ND NO NA
213 Ag 0.003 0.003 0
215 Zn 0.058 0.060 3

I
I•.1·"
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-----------------------------------------------------------------------------

S77
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WELL ID: 9404
LEVEL ID:
UNITS: ug/l

QUALITY CONTROL
*ANALYSIS: IONS

SAMPLE DATE: 1)3/0:3'./87
LAB RECEIPT DATE: 03/04/87
ANALYSIS DATE: 1)3/05/87

I IACCES IACCES , I IACCES II

DieM I CONSTITUENTS IFO. IFO. IFO.I IFO. 1FO. 1FO. IFO.IFO.I

• I IORIGN 1LAB IRODISPIKE ISPIKE I ISPIKE IDUPI
I IRESULTISPLIT IAleDICONC 1RESULT 1 X IDUP IRPDIRPDI
I I ppm Ippm 17- Ippm Ippm IREClppm I 7- I 7- II

------1 -------------1------1------1---1------1------1---1------1---1---1

103 Ca -:-'~ ~~ 32.44 0 25.00 40.86 99-''''. _.. ..,:,-

104 Fe 0.470 0.480 2 SA SA SA
105 Mg 5.85 5.78 1 5.00 7.70 96
106 Mn 0.359 0.348 .,. 1.000 1.249 107~,

107 K 0.177 0.179 1 0.500 0.545 91
108 Na 9.05 8.86 2 10.00 15.2 106
110 Cl 228 223 2 10.0 12.9 107
111 F 2.78 2.79 1 2.00 4.64 93
115 504 1980 1960 1 10.0 29.6 98



WELL 10: 9404
LEVEL ID:
UNITS: uo/l

4
2246

842

QUALITY CONTROL
*ANALYSIS: INDICATORS

250
813

AU<
TDS

SAMPLE DATE: 1)3/03/87
LAB RECEIPT DATE: 03/04/87
ANAL·YSIS DATE: 03/05/87

305

I
I
.e A
I
I
I ~ -:::------:::~IT::~:_--:~g~~~--:~g~~~-::::~------~:::---~::::~g~~~-~:::~:::~

* :ORIGN ILAB IRODlSPIKE ISPIKE ISPIKE :DUP:

I ;RE5U~TI5P~IT IA.DICDNC IRE5U~TI 7. IDUP IRPDIRPDI
I ppm lppm 1 7. lppm lppm IREClppm : % : % :

I------I------------------l------I------l---I------I-~----1---1------1---1---1

I
I
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I
I
I
I;~

I
I
I
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I



RGM/rmt

Date Received: 04/07/87

Accession: 9530
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.5 7 Q I

~,-. __.
M,W 1~ 1'J.:~1I foil

·~ f~

/sslq-OO!- ~~

2113 S. 48th Street Suites 107-110 Tempe. AZ 85282 (602) 438·1530

Note: Samples will be disposed of within
30 days unless otherwise notified."

Supervisory ReView: __~~~~ _

Date of Report:~ ~~ll _

Attention: Steve Smith

01 May 1987

Note: Verbal results to Steve Smith by L. Davis on 05/04/87.

Project: 15519-001

Dames 8c Moore
7500 North Dreamy Draw Drive
Phoenix, AZ 85020

dhAnalylicaITechnologles.lnc.



-=~=====-===================a.===_===========••=.====================

102 Yo SURROGATE RECOVERY

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND

Bs§YbI

SAMPLE ID: TRIP BLANk
LOCATION:
LAB SAMPLE #: 9530
UNITS: ug/l
DILUTION FACTOR: 1

DETECTION
b!!:!lI

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

CONSTITUENT
~a!:!S

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMOD I CHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2~TETRACHLOROETHANE

TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

COMMENTS: NO = NOT DETECTED
NA = ~OT ANALYZED

EPA METHOD 601/602
PROJECT: 15519-001

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/10/87
MATRI X: I.<JATER
ANALYST: MGB

I

••I'··
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COMMENTS: ND = NOT DETECTED
NA = NOT ANALYZED

~ER~~~~~~~::~:_~~~~::~==~~~::-~:~~~~ __

EPA METHOD 601/602
PROJECT: 15519-001

I

.
'I
I

'I
el

I
I
I

.1
I
I
I

el
I
I
I

-I
I5&/

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

B.s§YLaI

SAMPLE 10: TRIP BLANK
LOCATION:
LAB SAMPLE #: 9530
UNITS: ug/l
DILUTION FACTOR: 1

101 % SURROGATE RECOVERY

DETECTION
LaI!:!II

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0e1
0.4
0.4
0.6

CONSTITUENT
~e!:!E

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/10/87
MATR I X: ~JATER

ANALYST: MGB



COMMENTS: ND = NOT DETECTED
NA = NOT ANALYZED

__SUPER~~~~_MC:~~~~~~~~~_

EPA METHOD 601/602
PROJECT: 15519-001

I

·e~
I
I
I
Ie
I
I
I
Ie.
I
I
I

I-
I
I
I

.-
I

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/10/87
MATRIX: WATER
ANALYST: MGB

CONSTITUENT
t:!et'!S

CHLOROMETHANE
BROMOMETHANE
oI CHLOROOI FLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
l~l-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
B~OMOFORM

1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHVLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

DETECTION
\:ltllI

0.02
0.06
0.04
O.OS
0.1
0.02
0.07
0.07
O.O~

0 •. 09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

SAMPLE 10: DM-l
LOCATION:
LAB SAMPLE *: 9530-1
UNITS: ug/l
DILUTION FACTOR: 1

Bs§YbI
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND

99 h SURROGATE RECOVERY
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COMMENTS: NO = NOT DETECTEO
NA = NOT ANALYZEO

-~~~::~~~:::~~~~~~:_::~~~-~::~::~~~~--~~~~:_~:~~~~:~--

EPA METHOD b01/602
PROJECT: 15519-001

I

.
I
I
I

el
II
I
I

.1
I
I
I

el
I
I
I

-I
I

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
!\I0
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
I'm

B~§YbI

SAMPLE 1D: DM-2
LOCATION:
LAB SAMPLE *: 9530-2
UNITS: ug/l
DILUTION FACTOR: 1

103 % SURROGATE RECOVERY

DETECTION
b!r:!!I

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

CONSTITUENT
~ar:!~

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINVL CHLORIDE
CHLOROETHANE
METHVLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1, 1, I-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMOD I CHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHVLVINVL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHVLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALVSIS DATE: 04/10/87
MATRIX: WATER
ANALVST: 1'1GB



EPA METHOD 601/602
PROJECT: 15519-001

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO

B!i§YbI

SAMPLE 10: OM-3
LOCATION:
LAB SAMPLE #: 9530-3
UNITS. I.Ig/1
DILUTION FACTOR: 1

101 % SURROGATE RECOVERY

DETECTION
bl!jlI

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

CONSTITUENT
~a!j!i

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-DICHLOROPROPENE
TRICHLOROETHENE
01 BROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

COMMENTS: NO = NOT DETECTED
NA = NOT ANALYZED

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALVSIS DATE: 04/10/87
MATRIX: WATER
ANALVST: MGB

I
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Ie
I
I
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COMMENTS: ND= NOT DETECTED
NA = NOT ANALYZED

~_::GNA~_~~:~~~LLO~~~~_~TE __: ~~~~:~~~__

I

..- :1... ~-

I
I

:_·1
I
I
I

.1
I
I
I

_I
I
I
I

-I
I

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
Nt>
NO
ND
ND
ND
NO

Bs§Yb.I

SAMPLE 10: DUP-A
LOCATION:
LAB SAMPLE *: 9530-4
UNITS: Llg/l
DILUTION FACTOR: 1

l06 1. SURROGATE RECOVERY

DETECTION
b.!t!!!

0.02
0.06 .
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

EPA METHOD 601/602
PROJECT: 15519-001

CONSTITUENT
~et!S

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMOD I CHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-0ICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-l,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/10/87
MATRIX: WATER
ANALYST: !'IGB



EPA METHOD 601/602
PROJECT: 15519-001

NO
NO
ND
NO
NO

. ·NO
NO
NO
NO
NO
1"0
NO
NO
NO
ND
ND
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

Bs§YbI

SAMPLE 10: N.R.M.
LOCATION:
LAB SAMPLE *: 9530-5
UNITS: l.lg/l
DILUTION FACTOR: l

100 ~ SURROGATE RECOVERY

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09
0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6

DETECTION
b!t1!I

CONSTITUENT
~at1s

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE

.VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-l,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,I-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMOD I CHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-l,3-D1CHLOROPROPENE
TR1CHLOROETHENE
01 BROMOCHLOROMETHANE
1,1,2-TR1CHLOROETHANE
C1S-l,3-D1CHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE

COMMENTS: NO = NOT DETECTED
NA = NOT ANALYZED

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/10/87
MATRIX: WATER
ANALYST: 11GB

I
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I
I
I
Ie
I
I
I
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NOTE: ND = NOT DETECTED
NA = NOT ANALYZED
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EPA- METHOD 608
PROJECT: l5519-001

I

.
I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

-I

ND
ND
ND

0.46
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND

0.32

NO
ND

1.1
ND
NO
ND

0.39 _
ND
ND
ND

B~§Ybl

SAMPLE I D: Di"l- l
LOCATION:
LAB SAMPLE .: 9530-1
UNITS: ug/l
DILUTION FACTOR: 1 liter:

10ml

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.25
0.25
0.25
0.25
0.25
0.2~

0.25
0.25
0.25

DETECTION
bUIll

ppb

ALPHA-BHC
BETA-SHC
DELTA-BHC
GAMMA-SHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
4-4 DDE
DIELDRIN
ENDRIN
ENDOSULFAN II
4-4 DDD
ENDRIN ALDEHYDE
4-4 DDT
ENDOSULFAN SULFATE
CHLORDANE
TOXAPHENE
PCB 1016
PCS 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

CONSTITUENT
~e!j~

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
MATRIX: LoJATER
ANALYSIS DATE: 04/24/87
ANALYST: RGM

r /1 I:..Ie



NOTE: ND = NOT DETECTED
NA = NOT ANALYZED

~ER~SDR':_~~~:~~~~_~:LO~~ __~ ~~~::_~:~~:~~: __

CONSTITUENT DETECTION
~et!S b!t!!I Bs§YbI

ppb

ALPHA-BHC 0.1 NO
BETA-BHC 0.1 NO
DELTA-BHC 0.1 0.22
GAMMA-BHC (LINDANE) 0.1 NO
HEPTACHLOR 0.1 NO
ALDRIN 0.1 NO
HEPTACHLOR EPOXIDE 0.1 NO
ENDOSULFAN I 0.1 ND .
4-4 DDE 0.1 ND
DIELDRIN 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4-4 DDD 0.1 NO
ENDRIN ALDEHYDE 0.1 ND
4-4 DDT 0.1 ND
ENDOSULFAN SULFATE b.1 NO
CHLORDANE 0.25 NO
TOXAPHENE 0.25 NO
PCB 1016 0.25 NO
PCB 1221 0.25 NO
PCB 1232 0.25 ND
PCB 1242 0.25 NO
PCB 1248 0.25 NO
PCB 1254 0.25 ND
PCB 1260 0.25 NO

SAMPLE ID: 01'1-2
LOCATION:
LAB SAMPLE I: 9530-2
UNITS: ug/l
DILUTION FACTOR: 1 liter:

10ml

EPA METHOD 608
PROJECT: 15519-001

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
MATRIX: ~JATER

ANALYSIS DATE: 04/24/87
ANALYST: RGM

I
I•1°' .

I
I
Ie
I
I
I
Ie
I
I
I
I
I
I
I
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SAMPLE ID: DM-3
LOCATION:
LAB SAMPLE *: 9530-3
UNITS: ug/l
DILUTION FACTOR: 1 liter:

10ml

CONSTITUENT DETECTION
t::!8t:!s bl!j!I Bs§YbI

ppb

ALPHA-BHC 0.1 NO
BETA-BHC 0.1 NO
DELTA-BHC 0.1 NO
GAMMA-BHC (LINDANE) 0.1 NO
HEPTACHLOR 0.1 NO
ALDRIN 0.1 ND
HEPTACHLOR EPOXIDE 0.1 N.O
ENDOSULFAN I 0.1 NO
4-4 DDE 0.1 NO
DIELDRIN 0.1 NO
ENDRIN 0.1 NO
ENDOSULFAN II 0.1 NO
4-4 DDD 0.1 NO
ENDRIN ALDEHYDE 0.1 NO
4-4 DDT 0.1 NO
ENDOSULFAN SULFATE 0.1 NO
CHLORDANE 0.25 NO
TOXAPHENE 0.25 ND
PCB 101b 0.25 ND
PCB 1221 0.25 ND
PCB 1232 0.25 ND
PCB 1242 0.25 ND
PCB 1248 0.25 ND
PCB 1254 0.25 ND
PCB 12bO 0.25 NO

EPA METHOD b08
PROJECT: 15519-001

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
MATRIX: WATER
ANALYSIS DATE: 04/24/87
ANALYST: RGM

NOTE: NO = NOT DETECTED
NA = NOT ANALYZED

_sup~-=:~~~:~~~~::~~ __~~~:~~:~~= __



CONSTITUENT DETECTION
~at!~ b!t!!I B~§YbI

ppb

ALPHA-BHC 0.1 NO
BETA-BHC 0.1 NO
DELTA-BHC 0.1 NO
GAMMA-BHC (LINDANE) , 0.1 . ND
HEPTACHLOR 0.1 ND
ALDRIN 0.1 NO
HEPTACHLOR EPOXIDE 0.1- NO
ENDOSULFAN I 0.1 NO
4-4 ODE 0.1 NO
DIELDRIN 0.1 NO
ENDRIN 0.1 NO
ENDOSULFAN II 0.1 NO
4-4 DOD 0.1 NO
ENDRIN ALDEHYDE 0.1 NO
4-4 DDT 0.1 NO
ENDOSULFAN SULFATE 0.'1 NO
CHLORDANE 0.25 ND
TOXAPHENE 0.25 NO
PCB 1016 0.25 NO
PCB 1221 0.25 NO
PCB 1232 0.25 NO
PCB 1242 0.25 NO
PCB 1248 0.25 NO
PCB 1254 0.2~ NO
PCB 1260 O.2~ NO

I

.• 4
I
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
.-
I

EPA METHOD 608
PROJECT: 15519-001

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
MATRIX: WATER
ANALYSIS DATE: 04/24/87
ANALYST: RGM

~I~ tW\(~
D'~~1r

SAMPLE 10: OUP-A
LOCATION:
LAB SAMPLE *: 9530-4
UNITS: ug/l
DILUTION FACTOR: 1 liter:

10ml



I

.-".~: I

I
I

el
I
I
I

.1
._r/

I
I
I

el
I
I
I

-I
t:ql I

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO

Bs§Yb!

SAMPLE ID: N.M.R.
LOCATION:
LAB SAMPLE *: 9530-5
UNITS: ug/l
DILUTION FACTOR: 1 liter:

10ml

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

DETECTION
b!!j!!

ppb

EPA METHOD 608
PROJECT: 15519-001

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I
4-4 DDE
DIELDRIN
ENDRIN
ENDOSULFAN II
4-4 DDD .
ENDRIN ALDEHYDE
4-4 DDT
ENDOSULFAN SULFATE
CHLORDANE
TOXAPHENE
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

I
NOTE: NO = NOT DETECTED

NA = NOT ANALYZED

-~~:~~~_::~~::~:-~:~~~~:~:~~--~---~~~::_:~~~:~~~--

SAMPLE DATE: 04/06/87
I

LAB RECEIPT DATE: 04/07/87
MATRIX: WATER I
ANALYSIS DATE: 04/24/87
ANALYST: RGM I

==--==-=z-==-=----=i=----------------------------.---- z=====__==__
CONSTITUENli

~a!jS
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'ROJECT INFORMATION SAMPLE RECEIPT R:U~~

Y 1. RELINQUISHED BY 2. RELINQUISHED BY 3.

PROJECT: ~, :; TOTAL NO. OF CONTAINERS 2h' ~y:~
/~/7-D(j

PO NO.
CHAIN OF CUSTODY SEALS ISillnat~/~.Iiii17P.d'iyg (Signaturll ITlmel ISignaturel ITiml)

REC'D GOOD CONDITION/COLD

SHIPPING 10. NO. CONFORMS TO RECORD
(Print?J~amel__ JPt~ IDatel IPrinted Name) (Datel (Printld Namel IDat11

~ ~J.
LAB NO. 953/) (Company I (Companyl (Company I

~:

RECEIVED BY 1. RECEIVED BY 2. RECEIVED BY ILABORATORY) 3-

SPECIAL INSTRUCTIONS/COMMENTS:

J
Feo~ -#.). 9- -If- 3 VOA' clLAb (Signature I !TimeI (Signaturel ITlmel ~~urel

/)1 j1.. ../ ITim11
,W?.. Ir:, '10

(Prinled Namel lDatel (Printld Namel (Datil (Printed Namel v

'fA.,

I
-r/'../<'-'l ...:l S ~I ("I:. 4,-=

(Companyl (Companyl ANALYTICAL TECHNOLOGIES, INC.

- --.~

,J.~

ATILABORATORIES: SAN DIEGO (6191458·9141 PHOENIX 16021438·1530 DISTRIBUTION: WHITE. CANARY . ANALYTICAL TECHNOLOGIES. INC.• PINK· ORIGINATOR



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

COMMENTS: I\lD • t"OT DETECTED
NA = NOT ANALYZED

I r

SUPERVISOR'S SIGNATU~E: R. GERRY MCCULLOUGH ~ DATE: 05/01/S7
--------------------------------------------------------------------

CONSTITUENT DETECTION
~e!:!S b!!:!!I Bs§YbI

o-DEMETON 1.0 I\ID

s-DEMETON 1.0 ND

DIAZINON 1.0 ND

DISULFOTON· 1.0 .1\lD

METHYLPARATHION 1.0 '''D

MALATHION 1.0 I"D

ETHYL PARATHION 1.0 ND·

ETHION 1.0 j\lD

AZINPHOSMETHYL (GUTHION) 10. i"D .

I

e
"! I

I
'I

el
I
I
I

.1
I
I
I

el
I
I

'1
el

I

SAMPLE 10: DI't-1
LOCATION:
LAB SAMPLE .. : 9530-1
UNITS: ugil
DILUTION FACTOR: 1

EPA METHOD 614
PROJECT: 15519-001

SAMPLE DATE: 04/06/87
LAB RECEIPT DATE: 04/07/87
ANALYSIS DATE: 04/29/87
MATRIX: WATER I
ANALYST: I-1GB



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

-'VI
~'f'f

CONSTITUENT DETECTION
t:le!:!!i b!!:!!I B!i§YbI

o-DEMETON l.v 1..2

s-DEMETON 1.0 iliO

DIAZINON 1.0 i\lO

DISULFOTON 1.0 1\10

METHYLPARATHION 1.0 ND

MALATHION 1.0 1\10

ETHYL PARATHION 1.0 I,m

ETHION 1.0 i\jD

AZINPHOSMETHYL (GUTHION) 10. I'JD

SAMPLE .I DJ DI"I-2
LOCATION:
LAB SAMPLE *: 9530-2
UNITS: ugil
DILUTIPN FACTOR: 1

COMl1ENTS: i\lO = NOT DETECTED
NA • NOT ANALYZED

EPA METHOD 614
PROJECT: 15~19-001

SAMPLE DATE: 04i-:'6i87
LAB RECEIPT DATE: 04i07i87
ANALYSIS DATE: 04i29i87
MATRIX. W':'TER
ANALYST: NGB

I
I.-4
I
I
Ie
I
I
I
Ie
I
I
I
I;e
I
II

I
.e
I



EPA METHOD 614
PROJECTs 13319-001

CONSTITUENT DETECTION
t:let1s b!t1!1 Bs§YbI

o-DEMETON 1.0 i\m

s-DEMETON 1.v ND

DIAZINON 1.v ND

DISULFOTON 1.0 ND

METHYLPARATHION 1.0 hiD

MALATHION 1.0 ND

ETHYL PARATHION 1.0 I"D

ETHION 1.0 I"D

AZINPHOSMETHYL (SUTHION) 10. i"D

SAMPLE DATE: 04/06/87 SAMPLE ID: DI'I-3
LAB RECEIPT DATE: :04/07/87 LOCATION.
ANALYSIS DATE. 04129/87 LAB SAMPLE .th 953(1-3
MATRIX. WATER I UNITS. uQ/l
ANALYST. !'1GB I DILUT I ON FACTOR. 1

_____a •••••_. ••••__._._._••••••_.__• • __•••••••_.

I

I
COMMENTS: ND • NOT DETECTED

NA = NOT ANALYZED

--~~~~~:~~~-:~~~~~:~~:~-~~~~~:_~:~~~::~--
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el
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-------------_._._---------------------------------------------------

COHHENTS. ND - NOT DETECTED
NA • NOT ANALYZED

.{

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH ~~ DATE I 05/01/87
------------------------------------------------~~------------------

. cl W\,~(.
b\\~~~\r

SAMPLE 10: DUP-A
LOCATION:
LAB SAMPLE *1 9530-4
UNITS. 1..\9 /1
DILUTION FACTOR: 1

CONSTITUENT DETECTION
~a!:!~ b!!:!!I B~§YbI

o-DEMETON 1.0 ,\jD

s-DEHETON 1.0 l\jfJ

DIAZINON 1.0 j\jD

DISULFOTON 1.0 j"O

METHYLPARATHION 1.0 I"D

MALATHION 1.0 l"jj

ETHYL PARATHION 1.0 I'JLI

ETHION 1.0 I\jU

AZINPHOSHETHYL (GUTHION) 10. l\jjj

EPA METHOD 614
PROJECTI 15519-001

SAMPLE DATE: 1)41\)6/87
LAB RECEIPT DATE. 04107187
ANALYSIS DATE: 04/29/87
MATRIX: WATER
ANALYST. l-IGB

I

••I "

I
I
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I
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I



I
COMMENTS: i\lD = I\lOT DETECTED

NA = NOT ANALYZED

I r
SUPERVISOR'S SIGNATURE. R. GERRY MCCULLOUGH ~ DATE: 05/01/87

I ,------------------------------------- ----------------

SAMPLE DATE: 04/06/87 SAMPLE ID: N.R.H.
LAB RECEIPT DATE: 04/07/87 LOCATION.
ANALYSIS DATE: 04/29/87 LAB SAMPLE *: 9530-5
MATRIX. WATER I UNITS. ugil
ANALYST: I"IGB DILUTION FACTOR. !

······~~~;~~~~;~~······i··········~;~;~~~~~··········· .
~et!S b!t!!1 Bs§YbI

I

.
I
I

'I
el

I
I
I

.1
I
I
I

el
I
I
I

-I
I

hID

ND

i\lD

ND

ND

ND

ND

" i\lD

o-DEMETON 1.0

s-DEMETON 1.0

DIAZINON" 1.0

DISULFOTON 1.0

METHYLPARATHION 1.0

MALATHION 1.0

ETHYL PARATHION 1.0

ETHION 1.0
I

AZINPHOSMETHYL (GUTHION) 10.

EPA METHOD 614
PROJECT. 15519-001



"..: .
.--------------------------------------------------------------------

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

DATE. 05i01/87

SAMPLE ID. TRIP BLAN~

LOCATION.
LAB SAMPLE *. 953(1
UNITS. ug/l
DILUTION FACTOR. 1

1:~
R. GERRY MCCULLOUGH ~j

CONSTITUENT DETECTION
~a!:1s bl!:1!I Bs§YbI

o-DEMETON 1.0 i'liii

s-DEMETON 1 .. 0 I'liD

DIAZINON 1.0 ''liD

DISULFOTON 1.0 ND

METHYLPARATHION 1.0 I,m

MALATHION 1.0 ND

ETHVL PARATHION 1.0 ND

ETHION 1.0 ND

AZINPHOSMETHYL (GUTHION) 10. i'liu

COHHENTS. ND a NOT DETECTED
NA • NOT ANALYZED

SUPERVISOR"S SIGNATURE.

EPA METHOD 614
PROJECT. 15519-001

SAMPLE DATE. 04i06iB7
LAB RECEIPT DATE. 04i07/B7
ANALYSIS DATE. 04/29/87
MATRIX. WATER
ANALYST. I-1GB

I

I.L~I@

I
I
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Ie
I



2hAnalylicaiTechnologles. Inc.

RGMljmo

Project: HNTB

I

.
I
I
I

el
I
I
I

.1
I
I
I

el
I
I
I

-.
I

11-1/-"7

Samples will be disposed of within
30 days unless otherwise notified.

~i 8/11/87
SAO

15519-001- ::a. 2.-
21135 48th Street Su,tel07 Tempe. AZ 85282 (602) 438-1530 ...J..J

11 AUGUST 1987

Note:

Date of Report:

Supervisory Review:

Accession: 3014

Draw Dr.
I

85020

•

I
• 1

Date Received: 7/10/87
I

Attention: Steve Smith

I

Dames & Moore
7500 N. Dreamy
Suite 145
Phoenix. Arizona



691/692 ORGANICS - WATER
PROJECT: HNTB

D&M CONSTITUENT DETECTION
NUMBER NMm LIMIT RESULT

401 CHLOROMETHANE 0.02 ND
402 BROMOMETHANE 0.06 ND
403 DICHLORODIFLUOROMETHANE 0.04 ND
404 VINYL CHLORIDE 0.05 ND
405 CHLOROETHANE 0.1 ND
406 METHYLENE CHLORIDE 0.02 ND
407 TRICHLOROFLUOROMETHANE 0.07 ND
408 1.1-DICHLOROETHENE 0.07 ND
409 l,l-DICHLOROETHANE 0.05 ND
410 TRANS-1,2-DICHLOROETHENE 0.09 ND
411 CHLOROFORM 0.05 ND
412 1, 2-D ICHLOROETHANE 0.07 ND
413 1.1,l-TRICHLOROETHANE 0.03 ND
414 CARBON TETRACHLORIDE 0.08 ND
415 BROMODICHLOROMETHANE . 0.04 ND
416 l,2-DICHLOROPROPANE 0.03 ND
417 TRANS-1.3-DICHLOROPROPENE 0.11 ND
418 TRICHLOROETHENE 0.06 ND
419 DIBROMOCHLOROMETHANE 0.07 ND
420 1.1. 2-TRICHLOROETHANE . 0.03 ND
421 C.l S-l •3-D ICHLOROPROPENE 0.07 ND
422 2-CHLOROETHYLVINYL ETHER 0.03 ND
423 BROMOFORM 0.09 ND
424 l,l.2.2-TETRACHLOROETHANE 0.03 ND
425 TETRACHLOROETHENE 0.03 ND
426 BENZENE 0.2 ND
427 TOLUENE 0.4 ND
428 CHLOROBENZENE 0.16 ND
429 ETHYLBENZENE 0.1 ND
430 l,3-DlCHLOROBENZENE 0.4 ND
431 1.2-DICHLOROBENZENE 0.4 ND
432 1.4-DICHLOROBENZENE 0.6 ND
433 TRlCHLOROTRlFLUOROETHANE 0.05 ND
434 ACETONE 50 ND
435 O.P-XYLENE 0.18 ND
436 M-XYLENE 0.15 ND

86 . 3 % SURROGATE RECOVERY

DATE: 11 AUGUST 1987
8XJ

WELL ID: 24.3E-3N
LEVEL ID:
LAB SAMPLE +: 3014-1
UNITS: ug/l
DILUTION FACTOR: 1

SAMPLE DATE: 7/09/87
LAB RECEIPT DATE: 7/10/87
ANALYSIS DATE: 7/23/87
SAMPLE CODE: 0

NOTE: ND - NOT DETECTED

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH

I

••
I
I
I
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I
I
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I
I
I
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I
I
I

.
I
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ANALYSIS DATE: 7/23/87
SAMPLE CODE: 0

601/602 ORGANICS - WATER
PROJECT: HNTB

WELL ID: TRIP BLANK
LAB SAMPLE +: 3014
UNITS: ug/l
DILUTION FACTOR: 1

D&M
NUMBER

401
402
403
404
405
406
407
";~8

409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436

CONSTITUENT- I

mMEj
CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETIiANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1.1-DICHLOROETHENE
1.1-DICHLOROETIiANE
TRANS-1.2-Dr'CHLOROETHENE
CHLOROFORM I

1.2-DICHLOROETIiANE
1. 1. 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1. 2-D ICHLOROPROPANE
TRANS-1.3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1.1. 2-TRICHLOROETHANE .
CIS-1.3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM I
1. 1, 2, 2-TETRACHLOROETHANE
TETRACHLOROETIiENE
BENZENE I
TOLUENE
CHLOROBENZE~E

ETHYLBENZENE
1.3-DICHLOROBENZENE
1.2-DICHLOROBENZENE
1.4-DICHLOROBENZENE
TRICHLOROTRIFLUOROETIiANE
ACETONE
O.P-XYLENE
M-XYLENE

DETECTION
LIMIT

0.02
0.06
0.04
0.05
0.1
0.02
0.07
0.07
0.05
0.09
0.05
0.07
0.03
0.08
0.04
0.03
0.11
0.06
0.07
0.03
0.07
0.03
0.09

·0.03
0.03
0.2
0.4
0.16
0.1
0.4
0.4
0.6
0.05

50
0.18
0.15

RESULT

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

102 % SURROGATE RECOVERY

NOTE: ND - NOT DETECTED

SUPERVISOR•S SIGNAlURE l
I

R. GERRY MCCULLOUGH DATE: 11 AUGUST 1987

?CI



. ACCESSION: 3014

QUALITY CONTROL DATA: 8185
MEl1IOD 601 & 602

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH

602·'

DATE: 11 AUGUST 1987

88.2 - 150
68.7 - 113
81.6 - 138
72.8 - 117
87.2 - 145

106 - 172
85.2 - 143

145 - 249
157 - 271

87.8 - 150
56.9 - 103
45.8 - 87.0

107
71.3
90.9 .
86.8

103
140
89.9

170.
203
138
78.1
69.0

FOUND _ 95% CONFIDENCE RANGE

METHYLENE CHLORI DE
l,l-DICHLOROETHANE
CHLOROFORM
l,l.1-TRICHLOROETHANE
CARBON' TETRACHLORIDE
BROMODICHLOROMETIiANE
TRICHLOROETIiENE
DIBROMOCHLORMETHANE
BROMOFORM
TETRACHLOROETHENE
CHLOROBENZENE
BENZENE

CLIENT: DAMES & MOORE
UNITS: ug/l

406
409
411
413
414
415
418
419
423
425
428
426

D&.M
NUMBER

I

I.)~
I@

I
I
Ie
I
I
I
Ie
I
I
I
I.
I
I
I

I-
I



I

D&M CONSTITUENT DETECTION
NUMBER NAME LIMIT RESULT

501 A - BHC 0.1 ND
502 B - BHC 0.1 ND
504 D· - BHC 0.1 NO
503 C - BHC 0.1 ND
505 HEPTACHLOR 0.1 NO
506 ALDRIN I 0.1 NO
507 HEPTACHLOR EPOXIDE 0.1 ND
508 ENDOSULFAN I 0.1 NO
509 4-4 ODE 1 0.1 NO
510 DIELDRIN I 0.1 ND
511 ENDRIN 0.1 ND
512 ENDOSULFAN I I 0.1 ND
513 4-4 ODD I 0.1 ND
514 ENDRIN ALDEHYDE 0.1 NO
515 4-4 DDT I 0.1 ND
1:::1& ENOOSULFAN SULFATE 0.1 ND
517 CHLORDANE 50.0 ND
518 TOXAPHENEi 50.0 ND
519 PCB 1016 I 50.0 ND
520 PCB 1221 50.0 ND
521 PCB 1232 I 50.0 ND
522 PCB 1242 • 50.0 NO
523 PCB 1248 50.0 ND
524 PCB 1254 50.0 ND
525 PCB 1260 I 50.0 ND

. I

1

I

. 608 ORGANICS - WATER
PROJECT: HNTB

SAMPLE DATE: 7/09/871
LAB RECEIPT DATE: 7/10/87
ANALYSIS DATE: 7/24/87
SAMPLE CODE: 0 I

NOTE: ND = NOT DETECrED

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH
I

WELL ID: 24.3E-3N
LEVEL l1h
LAB SAMPLE t: 3014-1
UNITS: ug/l
DILUTION FACTOR: 1

DATE: 11 AUGUST

I

." I

I
I

el
I
I
I

.1
I
I
I

el
I
I
I

1897-.
I



D&M CONSTITUENT DE:I'ECTION
NUMBER mME LIMIT RESULT

O-DEMETON 0.20 ND
S-DEMETON 0.20 ND
DIAZINON 0.20 ND
DISULFOTON 0.20 ND
METHYLPARATIIION 0.20 ND
MALATIIION 1.0 ND
ETHYL PARATIIION 0.20 ND
ETIIION 0.20 ND
AZINPHOSMETHYL (GUTIIION) 2.0 ND

I

••I'
I
,I

Ie
I
I
I
Ie
I
I
I
Ie
I
I
I
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I

614 ORGANICS - WATER
PROJECT: HNTB

SAMPLE DATE: 7/09/87
LAB RECEIPT DATE: 7/10/87
ANALYSIS DATE: 7/20/87
SAMPLE CODE: 0

NOTE: NO - NOT DETECTED

SUPERVISOR'S SIGNATURE: R. GERRY MCCULLOUGH

WELL ID: 24.3E-3N
LEVEL ID:
LAB .SAMPLE .: 3014-1
UNITS: ug/l
DILUTION FACTOR: 1

DATE: 11 AUGUST 1897
:',vl

Of....·,
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APPENDIX D

AQUIFER TEST DATA



PUMPING TEST - DRAW DOWN DATA

-------------------------------------------------------------"-----
TIME ELAPSED : wATER DRAWDOWN:CORRECTE~: (q,

TIME LEVEL , DKAWDOwN:.
--------------:----------:---------:---------:---------;----------:

: C" HF. : MN . t (M IN) : ( f t. i S ( t LJ : ~ . ( f l i ,US,:;FH;, I .
--7---------~-;----------:---------;---------:-------- -:----------

1 \) 0 0.00 112.850 ,j.OOO 0.000 : 3000. 0(,Oe
1 0 0 0.35 130. 1 J0 1"7.2GO 16.978 :3000.0000
1 0 1 0.72 13:;.380 :'0.5.30 20. 131 :;:\JOO.OGOG
1 0

,
1. 33 1JS.780 ::::.930 22.432 :3000.0000•

1 0 '" 1. 90 136.950 24.100 23.550 :3000.0000-
1 0 3 2.58 137.940 25.090 24. 1~94 :3000.0000
1 0 3 3. 12 138.750 25.900 25.265 :3000.0000
1 0 4 3.67 139.050 26.200 25.550 :3000.0000
1 0 5 4.57 139.920 27.070 26.376 :3000.0000
1 0 6 6.00 140.830 27.980 . 27.239 :3000.0000,-
I 0 7 7.00 1'41.600 28.750 27.968 :3000.00CG
1 0 8 8.00 141.850 29.000 28.204 : 3000. O(,GC
1 0 9 9.00 142.550 29.700 28.865 : 3000. i)00,)
1 0 11 10.63 11.2.800 29.950 29.101 :3000.0000
1 0 11 11.42 142.970 30.120 29.261 :3000.0000
1 0 15 15.00 143.800 30.950 30.043 :3000.0000
1 0 20 20.00 144.630 31.780 30.824 :3000.000(;,
1 0 25 25.00 144.260 31.410 30.476 : 3000. OOG(i

1 0 30 30.00 144.000 31.150 30.231 :3000.0000
1 0 45 45.00 144.300 31. 450 30.514 :3000.0000
1 1 0 60.00 143.970 31. 120 30.203 :3000.0000
1 1 15 75.00 144.070 31.220 30.297 :3000.0000
1 1 30 90.00 144.000 31.150 30.231 :3000.0000
1 :2 0 120.00 144.120 31.270 30.344 :3000.0000
1 2 8 128.00 143.620 30.770 29.874 :3000.00GO
1 2 30 150.00 144.140 31. 290 30.363 :3000.0000
1 3 0 180.00 144.450 31.600 30.655 :3000.0000
1 4 0 240.00 144.090 31.240 30.316 :3000.0000
1 5 0 300.00 144.050 31.200 30.278 :3000.0000
1 5 58 358.00 144.050 31.200 30.278 :3000.0000

------------------------------------------------------------------

DAMES & MOORE

I
1--
.
I
I
Ie
I
I
I
Ie
I
I
I
Ie
I
I
I

I
I

PROJECT: HNTB
LOCATION: TEMPE - PRICE ROAG
DATUM POINT: 1.1FT ABOVE PAD
PUMPING RATE: 3000 USGPM
AQUIFER THIC~NESS: 528.15
CONDITIONS: UNCONFINED

FILE NO.: 15519-001
WELL NO.: 24.JE - 3N
ELEV. OF DATUM POINT:
STATIC WATER LEVEL: 112.85
R " ----- FROM
SCREEN INTERVAL: !lIS TO G·d



DAMES &< MOORE

I

.
I
I
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el
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FILE NO.: 15519-001
WELL NO.: 24.3E - 3N
ELEV. OF DATUM POINT:
STATIC WATER LF.VEL: 112.85
R :: ----- FROM
SCREEN INTERVAL: lq5 TO G~1

PIiOJECT: HNTB

PUM~[NG TEST - DRAWDOWN DATA
----~-----------------------

I
LOCATION: TEMPE - PRICE ROAD
uATUM PO INT: 1.1FT ABOVE: PAD
PUMPING RATE: 3000 USGPMI
AQUIFER THiCKNESS: 528.15
C~NDIT[ONS: UNCONFINED I

I
- - - - - - - - - - - - - - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T! !"IE ELAPSED: WATER. : DRAWDOWN: CORRECTED: . Q '

T I ME! LEVEL : DRAWDOWN:
:--------------:--------~-:---------:---------:---------:----------
: C· Y : HR : MN: t ( MIN): <f t ) : ::; (f U : ::.' (f t ) : ;. U:; GPi'" ,
:--------------:--------:--:---------:---------:---------:----------:
: t: 6: 10: 370.00: 1/~3.900: 31.050: JO.137 : JOOO.O':'lJ· :

I

~~~~~~~~~~~~~~~~~~~~~~~[~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~I~~~~t~~~~::



"

PUMPING TEST - RECOVERY DATA

--------------------------------------------------------------------
TIME PUMPING I PUMPING : RATIO WATER F~ F S : : I :-' /~ ~ •·

STARTED ENDED LEVEL . r.,~:a·.';;[·(j:..;N :
, --------------: ----------:----------:-----------:----------;--------- :

C'0( . HR . 11N . t (M IN) · t' (M IN> . t / t • ( f t J i r t I. . · I

--------------:----------.----------:-----------:---------:---------
1 6 10 :370.00 0.00 0.00 143.900 31.050
1 6 10 370.05 0.05 7402.81 135.600 22.750
1 6 11 370.92 0.92 403.17 133.950 2l. 100
1 6 12 37i.50 1. 50 247.67 133.950 21.100
1 6 12 372.17 2. 17 171.51 133.:00 20.350
1 6 13 372.58 .2.58' 144.41 132.650 19.800
1 6 13 373.00 3.00 124.33 132. 100 19.250
1 6 14 373.50 3.50 106.71 131.630 18.780
1 6 14 373.72 3.72 100.46 131. 200 liJ . .:i~\~\

1 6 14 374.42 4.42 84.71 130.730 1 7 .~1:3CI

1 t5 15 374.72 4.72 79.39 130.35u 17. c:'.)(!

1 6 15 375.33 5.33 70.42 129.960 17 1 1':i
1 6 16 375.72 5.72 65.69 129.650 1': . .3(,\)

1 6 16 376.42 6.42 58,,63 129.250 1':'. /10(j
1 6 17 376.72 6.72 56.06 129.000 16. ISO
1 6 17 377.33 7.33 51.48 128.620 15. T',)

1 6 18 377.72 7.72 48.93 128.450 15.600

1 6 19 379.17 9.17 41.35 127.850 IS.000
1 6 20 380.25 10.:5 37.10 127.320 1-1. ",70

1 6 21 381. 25 11.25 33.89 126.900 1i~. 050
1 6 22 382.25 12.25 31.20 126.610 1 ,J. 7(;,)

1 6 23 383.25 13.25 28.92 126.240 1.].J90
1 6 24 384.25 14.25 26.96 125.910 13.060
1 6 25 385.33 15.33 25. 14 125.580 12 .

_..., ,,"\

.. .; 'oJ
, , 1 6 26 386.42 16.42 23.53 125.340 12. (190

1 6 27 387.42 17.42 22.24 125.140 12.290
1 6 28 388.25 18.25 21.27 125.000 1:': • 1C, ()

1 6 29 389.33 19.33 20.14 124.780 11 •.:=tJG
1 6 30 390.33 20.33 19.20 124.570 11.7':'0
1 6 31 391.33 21.33 18.35 124.360 1t.SlG

--------------------------------------------------------------------

DAMES ~ MOORE
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PROJECT: HNTB
LOCATION: TEMPE - PRICE ROAD
DATUf1 PO I NT: 1. LFT ABOVE PAD
PUMPING RATE: 3000 USGPM
AQUIFER THIC~NESS: 528.15
CONDITIONS: UNCONFINED

FILE NO.: L5519-001
WELL NO.: 24.3E - 3N
ELEV. OF DATUM POINT:
STATIC WATER LEVEL: 112.85
R ~ ----- FFeart
SCREEN INTERVAL: 145 TO G~l



~UMPING TEST - RECOVERY DATA

PROJECT, HNTB l--------------:~::-::~~-:::19-001
LOCATION: TEMPE - PR(CE ROAD WELL NO.: 24.3E - 3N
DATUM POINT: 1.1FT ABOVE PAD ELEV. OF DATUM POINT:
PUMPING RATE: 3000 USGPM STATIC WATER LEVEL: 112.85
AQUIFER THICKNESS: 528.15 R = ----- FROM
CONDITIONS: UNCONFINED SCREEN INTERVAL: 145 TO 641

I
I

T I r1E PUMP I NG: PUMP I NG: RAT I 0 WATER: RES i (olJAL:
: : ST~RTED: ENDED : : LEVEL : GRA~GJWN,

:--------------:----j-----:----------:-----------:---------:---------I
: [l'{ : HR : /1N: t (M IN) : t' (M IN): t/ t • : ( t U : itt· :

:--------------:--~-~-----:----------:-----------:---------:--~------:
1 6 36 396.33 26.33 15.05 123.640 10.730
1 6 42 461.S7 ~1.67 12.S8 122.840 9.390
1 6 46 46s.33 36.33 11.18 122.350 9.500
1 6 50 410.17 40.17 10.21 121.880 9.030
1 6 56 416.33 46.33 8.99 121.440 3.590
1 7 1 420.50 50.50 8.33 121.160 8.310
1 7 9 428.72 58.72 7.30 120.100 7.250
1 7 23 443.08 73.08 S.06 119.700 6.850
1 7 38 458.33 88.33 5.19 119.050 6.200
1 7 53 4~3.33 103.33 4.58 118.500 5.6S0
1 a 8 488.08 118.08 4.13 118.150 5.300
1 8 28 508.00 138.00 3.68 117.750 4.900
1 3 40 520.40 150.40 3.46 117.510 ~.660

1 8 41 521.13 151.13 3.45 117.420 4.570
1 8 48 528.23 158.23 3.34 117.210 ~.360

9 4 543.67 173.S7 3.13 116.790 3.940
1 9 18 558.00 188.00 2.97 116.650 J.200
1 9 33 573.00 203.00:' 2.82 116.500 3.G5C
1 9 51 591.00 221.00 2.67 116.280 3.~30

1 10 5 S05.00 235.00 2.57 11S.010 3.160
I--------------------------------------------------------------------

DAMES !.c MOORE
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