
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

REPORT FOR
GEOTECHNICAL ENGINEERING SERVICES

NEW RIVER CHANNELIZATION
GRAND AVENUE TO GREENWAY ROAD

PEORIA , ARIZONA

For

Wood, Patel & Associates, Inc.
Attention: Ash Patel

1550 East Missouri, Suite 203
Phoenix, Arizona 85014

Project No. 93-0472

13 July 1993

Propc::r-ty of
Flood Contra! Distri~t Of Me LOb

. ,.. '! I rary
Please to

2801 V1. [:ui·a.ngo .
Phoenix, AZ 85009 ...



THOMAS-HARTIG & ASSOCIATES, INC.

13July1993

Juc:th ,A. \.kBee
Dil:e \' Beder',ivJC, P E
,Jor.r. C Pat:cn
Kenneth D ~\.'ais:;, P E

.~ /~
. """if
I~" JO"NP ",~,I,. I ' ,-'f
\ 1,\ BOYD "~j'
\. \\~ ,j; /
~ '\}~S'- .7~/& /" ~;Y,."J" ,yp....---.:_---'::": /

'-. ''I2CNA "\ ':;, ,1"',/
' I •• ~_.~ .....

Project No. 93-0472

C~J,"'~ H ,;tk-,.-,snr., FE
Lr~~t'~ \1 1,\'::i~'H1, PE
Sre\ er' ,; Hd,~e PE

A member ol,he{HIH]groupot compan'es

Reviewed By:

ESt INC.

This report presents the results of the geotechnical engineering services authorized on
the site for the New River Channelization in Maricopa County, Arizona.

The purpose of these services is to determine the soil conditions at the locations
indicated which thereby provide a basis for the design discussions and
recommendations presented herein. This firm should be notified for evaluation if
conditions other than described herein are encountered during construction.

Geotechnical. Materials Testing. and Emironmental Consultants
7031 West Oakland Street • Chandler. Arizona 85226

Chandler: Phone 1602) %11169, F<3\ r602! 940.0952 • PhoeniX P!tone i6021 4375450

Respectfully submitted,

The recommendations presented in this report are based upon the project information
received and described in "Scope" Part I. This firm should be contacted for review if
the design conditions are changed substantially.

If requested, we will be available to review project plans and specifications relative to
compliance to the intent of this report.

Subject: Report for Geotechnical Engineering Services
New River Channelization
Grand Avenue to Greenway Road
Peoria County, Arizona

Wood, Patel & Associates, Inc.
1550 East Missouri, Suite 203
Phoenix, Arizona 85014

Attention: Ash Patel

Tom \I..; Thomas. P E
,James R ~1orruw

,Jonr' P Bo\.c. PE
Kenneth L R,c"er. P E
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FOUNDATION INVESTIGATION
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Location And Number of Test Pit - 10' Deep
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SCALE: 1 IN.
1000 0

x

GEt.'JERAL NOTES.

5. Percentages of Plus 3" Material Shown
on Test Pit Logs Were Visually Estimated.

6. No Free Ground Water Was Excavated in
Any of The Test Pits During Exeeavation
Except Test Pits 4,5, And 50 as Shown on
Test Logs.

1. Location And Elevations of The Explorations
Are Approximate.

2. All Test Pits Were Excavated in May 1993.
See Test Pit Log For Day.

3. Test Pits 1 Thru 51 Were Excavated By
A Backhoe With 24" Wide Bucket.

4. Test Pits 52 Thru 55 Were Excavated By
A Unk-Bett Trackhoe.
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Submerged pressure includes hydrostatic pressure.

THOMAS-HARTIG & AsSOCIATES, INC.

Project No. 93-0472
Addendum No. 1

15 November 1993Wood, Patel & Associates
1550 East Missouri, Suite 203
Phoenix, Arizona 85014

Attention: Ash Patel

Subject: Report for Geotechnical Engineering Services
New River Channelization
Grand Avenue to Greenway Road
Peoria County, Arizona

At your request this firm has reviewed the subject geotechnical report with respect to

review comments from the Flood Control District of Maricopa County as presented in,

your letter dated October 29, 1993 and your FAX dated November 11, 1993.

1. prog Structure: A sample specification for the roller compaction concrete is

attached. The material must be placed in horizontal lifts. The width or thickness

of the sloping side walls of the structure were not given on the plan. This should

be added and should be wide enough to accommodate horizontal placement and

compaction of the concrete. The follOWing equivalent fluid active and passive

pressure may be used in design.

Lateral active pressure:
Granu'tar.................•.......••........................................................32 psfJft.
Granular soils (submerged) 78 psflft.
Clays and silts 40 psflft.
Clays and silts (submerged) 82 psflft.

Lateral passive pressure:
Granular ..................................•............................................ 300 pst/ft.
GranUlar (submerged) 212 pst/ft.
Clay and silt 180 psf/ft.
Clay and silt (submerged) 152 psflft.

2. Fill Material:. Materials obtained from channel excavations which are free of

organic matter, debris, rubble and material 8 inches or larger in size may be used

as fill in the bank areas.

Geotechnical, Materials Testing, and Environmental Consultants
7031 West Oakland Street • Chandler, Arizona 85226

Chandler: Phone (602) 961-1169, Fax (602) 940-0952 • Phoenix: Phone (602) 437-5450

Tom W Thomas, PE. Charles H. Atkinson, P.E. Judith A. McBee
James R. Morrow .James M. Willson. P.E. Dale V. Bedenkop. P.E.
John P BOl-·d. PE. Steven A. Haire. P.E. John C. Patton
Kenneth L. Ricker, PE. Kenneth D. Walsh, PE.
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This addendum shall be attached to the original report and shall become a part

thereof. Please call if you have any questions or if we may be of further service.

2

Reviewed by:

Project No. 93-0561

3. SoU Cement: All granular soils encout:ltered in the excavations and channel
areas which are free of organic matter, rubble, debris and material greater than 3

inches in size may be used in soil cement. The sandy clay and sandy silt soils

should not be used in soil cement.

4. Riprap Material: A majority of the material encountered in our field explorations is

less than a inches in size. Therefore little or no riprap material will be generated

by screening site soils. A limited amount of 4-to a-inch material is available for

use in filling gabions.

5. Landfjl! Areas: Other than the areas described in our original report, we have no

further information on the location, extent or .limits of landfills along the channel

improvements. Groundwater table along the stream channel will be dependent

upon the length of time since the last flow in the river channel has occurred and

the duration of that flow and could influence construction. In addition, localized

perched water conditions may exist along the top of the sandy clay and sandy silt

deposits which occur on the channel and which take longer to disapate.

Respectfully submitted,

THOMAS-HARTIG & ASSOCIATES, INC.
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SCOPE
The proposed New River Channelization will extend from 1000 feet north of

Grand Avenue to the alignment of Greenway Road along the New River in

Peoria, Arizona. The improvements will include:

1. The construction of approximately 12,500 linear feet of bank protection on

each side of the river and along a short section of Skunk Creek.

2. Establishing a new flow line for the river.

3. A drop structure approximately 800 feet south of the confluence of the New

River and Skunk Creek.

PURPOSE
The purpose of these geotechnical services is to provide subsurface

information, laboratory test data and geotechnical engineering information with

respect to:

1. How site conditions, such as the location of landfills, in the channelization

area which are identified during the field exploration will p'ffect the proposed
. ~
Improvements.

2. Foundation recommendations for the drop structures.

3. Site preparation and fill placement criteria for bank protection and the drop

structure.

4. Recommendation for cement treated materials.

5. Analysis and recommendations for temporary and permanent cut and fill

slopes.

Project No. 93-0472
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SITE DESCRIPTION AND SITE HISTORY
The proposed improvements are within the existing channel of the New River
and extend from 1000 feet north of Grand Avenue to the alignment of Greenway

Road in Peoria, Arizona. For purposes of this report, the centerline of Grand

Avenue is assumed to be Sta. 0+00 of the centerline of the New River Channel.
Stationing increases upstream along the channel. At the time of our field

explorations the limits of the channel were fairly well defined but these limits are

constantly being changed by filling along the banks.

The following landfill areas were observed during our field work:

1. Sta. 40+00 to 47+00 the upper 1/3 of the left bank contains loose fill.

2. Sta. 79+00 to 88+00 the area at the top and behind the right bank contains

buried and dumped debris, rubble and trash.

3. Sta. 105+00 and extending for a distance of 800 to 900 feet behind the crest

of the right bank contains a garbage and debris landfill.

Other areas of the banks and channel have been cut and filled over the years

as the area was being developed. As the result of recent rain, numerous areas

of ponded water existed in the channel bottom. For the most part. the remainder

of the channel is very sparsely to moderately vegetated with weeds and brush

and also contain sand bars, gravel bars and near Stat 96+00 a hard clay layer.

The channel bottom was very irregular with numerous depressions and local

rises.

INVESTIGATION
Test pits were excavated with a Case 580 rubber tire backhoe using a 24-inch

wide bucket at 51 locations along the alignment. An additional 4 test pits (Test

Pits 52 to 55) were excavated by a Unk-belt 4300 track hoe in the drop structure

area. The stations and oft-sets of the field explorations are listed in Appendix A.

During the field explorations the soils encountered were visually classified, the

amount of plus 3-inch material estimated and representative samples of the

minus 3 inch material obtained at selected depths. At two locations (Test Pits

20 and 22) the amount of plus 3-inch material was measured in the field. The

Project No. 93-0472 2



The results of the laboratory testing are presented in Appendix B.

Project No. 93·0472

Representative samples obtained during the field exploration were subjected to
the following laboratory analyses:

results of the field explorations are presented on Appendix A "Field Results". An

estimate of the amount of plus 3 inch material observed at each field exploration

location is presented on the boring logs.

3

Purpose

Classification and
aggregate evaluation

Sample(s)

Representative (60)
~

Sieve Analyses &
Plasticity Index

SOIL CONDITIONS

The soil profile encountered at the field exploration locations was somewhat

variable. Detailed descriptions ofthe materials encountered are presented on

the test pit logs in Appendix A. The soils for the most part were granular

deposits containing various amounts and combinations of sand, gravel, cobbles

and lesser amounts of silt and clay. However, in the channel bottom starting in

Test Pit 21 and going upstream to Test Pit 39, a hard sandy clay deposit which

graded in some areas to a very dense clayey sand and a stiff sand silt was

encountered at various locations and depths below existing channel grades.

This deposit was also observed in some of the four deep test pits excavated at

the drop structures.

Groundwater in and adjacent to the river channel will vary considerably with

location, releases from the upstream dam and discharges from local runoff from

the ACOC and drainage facilities at and upstream from the improvements.

Groundwater or perched water conditions resulting from ponded water was

encountered in Test Pits 4, 5 and 50 at depths ranging from 1.5 to 8.5 feet below

existing grade at the time of our field exploration. No groundwater was

encountered in the remainder of the field explorations accomplished for this

project.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DISCUSSION AND RECOMMENDATIONS

General: Geotechnical engineering recommendations for development of the

channel, bank protection, and drop structure for the proposed New River

improvements are presented in the following sections. These

recommendations are based upon the results of the field and laboratory testing
which are presented in Appendicies A and B of this report.

Channel Deyelopment: In order to provide permanent channelization and bank
protection of the New River area, approximately 12,500 linear feet of bank

protection will be developed on each side of the channel. The channel section

heights will vary along different reaches of the channel improvements.

The channel bottom and slopes will be constructed with materials obtained from

the channel improvement area. We recommend that the channel bottom and

slope fills be constructed with the sand and gravel soils which contain no to

some silty and clayey fines.

Slope stability analysis of the proposed 1.5H:1 V slope configurations were

pertormed. The following parameters were used in the evaluation.

1. Embankment fill and native alluvium
Jif= 41 degrees
C =0 psf
In-place density =135 pet
Submerged =72 pcf

2. Materials at sUbmerged conditions

3. Rapid draw-down

This embankment configuration has resulted in calculated factors of safety for

the various conditions and configuration in the range of 1.4 to 4.3. The

analyses was conservative in that the strength of bank protection was ignored.

Therefore, it is our opinion that embankments may be satisfactorily constructed.

Bank Construction: The proposed channel development will include the

construction of various heights and widths of fills. Foundation preparation in the

fill area should include, as a minimum, the complete removal of all sandy silty,

sand and silt sand, soils and debris and rubble laden materials. Any landfill

Project No. 93-0472 4



Project No. 93·0472

In general, the cement stabilized alluvium will consist of the clean sand, gravel

and cobble deposits which are non-plastic and have been processed to the

following requirements.

which encroaches on the channel improvements should be removed from

below the improvement area. After re'moval of the various materials, the

foundation area should be scarified to a minimum depth of 8 inches. compacted

and the fill material placed and compacted in horizontal lifts. Scarified soil and

fill materials should be compacted to at least 98 percent of the maximum dry

density as determined by ASTM 0698 at a moisture content in the range of 3

percent below to 3 percent above optimum.

The aggregate should be blended with 10 to 12 percent (estimated) cement/fly

ash and water in a mixing plant and transported to the construction area. The

mixture shall have minimum 7 day compressive strength of 500 psi. The

material should be uniformly spread so that compacted horizontal lift thickness

does not exceed 9 inches. The materials should be compacted to at least 98

percent of the maximum dry density as determined by ASTM 0698. All exposed

portions of the compacted material should be kept moist for at least 7 days.

Compaction of the cement stabilized alluvium should be completed within one

5

Percent passing

100
40 - 60
0-8

Sieve Size

3"
#4

#200

Cement Stabilized AlluYium: Erosion bank protection along the proposed

channel may include either rip-rap placed on 3 to 1 (H to V) slopes and cement

stabilized alluvium placed on a 1.5 to 1 (H to V) slope. The cement stabilized

alluvium should be at least 8 feet wide (horizontally) and extend below existing

grade down to the channel thalweg. Depending on groundwater conditions at

the time of construction, dewatering of this bank protection excavation area may

be required. The design of the dewatering system should be accomplished by

the contractor and approved by the project designer. During the design of the

dewatering system, the effect of seepage on slope stability should be

considered.
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hour after the water is added to the mix. The surface of the compacted materials

which has not been worked for more than two hours should be scarified to a

depth of 1 inch, and the loose material removed prior to placing additional
materials.

Drop Structure: The drop structures will lower the channel grade approximately
14 feet and will consist of a soil cement or cement stabilized alluvium.

In order to provide uniform support of the drop structure, we recommend that

foundation preparation below the entire structure include:

1. The complete removal of the loose recent alluvium, estimated to be 5

to 12 feet thick, and any fills, debris or landfill materials.

2. All areas which have been over,.excavated and which require the

placement of fill should be scarified to a minimum depth of 8 inches

and compacted.

3. All fill materials required below the structure should be placed in

horizontal lifts, moisture conditioned to a uniform moisture content in

the range of 3 percent below to 3 percent above optimum and

compacted to at least 98 percent of the maximum dry density as

determined in accordance with ASTM 0698.

4. Granular soils obtained during excavation of the drop structure or

from other parts of the channelization project may be used as fill

materials provided these materials are free of organic matter, debris,

rubble and garbage.

Excayation Conditions: The field exploration and sampling at the site was

performed for design purposes. It is not possible to accurately correlate results

of the various methods of field explorations with the ease or difficulty of digging

for various types and sizes of excavation equipment. We present the following

general comments regarding excavatability for the designers information with

the understanding that they are approximations based only on field exploration

data. More accurate information regarding excavatability should be evaluated

Project No. 93·0472 6
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by contractors or other interested parties from test excavations using the

intended equipment.

*These slopes are for soils at relatively low water contents not SUbjected to
seepage forces or submerged. Flatter slopes will be required for these
conditions.

Excavations into the site soils should be possible with conventional excavating

equipment. Due to the granular nature of these soils, the presence of relatively

clean sand layers, possible shallow groundwater and the presence of cobble

sized material, excavations may be slow and difficult to accomplish.

Excavations into the underlying, hard sandy clay layer may be difficult and may

require the assistance of specialized heavy duty equipment.

7

*Temporary Slope
Configuration (Horizontal to vertical)

1 to 1
1.5 to 1
0.5 to 1

Temporary Construction Slopes: Temporary slopes required for the

construction of various aspects of the project will be dependent on the materials

encountered, groundwater conditions, seepage conditions and the location,

type, extent and weight of surcharge loads. In general, the following temporary

slopes may be used in design but flatter or steeper slopes may be

accomplished or reqUired in the field as dictated by specific conditions.

Material

Sand, gravel & cobbles
Sand, silty sand, sandy silt
Sandy Clay
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APPENDIX A

FIELD RESULTS



Test Pit Locations

Test Pits 1 to 51 excavated with a Case 580 rubber tire backhoe. Test Pits 52 to 55

excavated with a Link Belt 4300 track hoe.

Sta. 0+00 =<t of Grand Avenue on ~ of New River Channel (All Test Pit elevations

interpolated from topo shown on plan).
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Test Pit No,

1

2

3
4

5
6

7

8

9
10

11

12

13

14

15

16

C T-Bird

17

18

19
20

21

Location

Sta. 17+50 L 160'

Sta. 17+50 t.
Sta. 17+50 R 150'

Sta.21+20 t
Sta. 25+~0 L 160'

Sta. 25+50 R 160'

Sta. 33+70 L 140'

Sta. 33+40 R 170'

Sta. 42+50 L 140'

Sta. 42+50 ~

Sta. 50+00 L 150'

Sta.50+-00 ~

Sta. 50+00 R 180'

Sta. 58+00 L 160'

Sta. 58+00 ~

Sta. 58+00 R 170'

Sta.63+50

Sta. 65+70 L 130'

Sta. 65+70 ~

Sta. 65+70 R 150'

Sta. 70+80 L 160'

Sta. 70+80 ~

8





I
I LEGEND

LIQuIClIMnl1
greater I1lan 50

SILTS AND CLAYS

SILTS AND CLAYS

FINE·GRAINED SOIL
·"Aore rnan 'H'o smaller Itlan 200 sIeve size

.ETTER DESCRIPTION

'NORGANIC SILTS ROCx FLOUR AND
ML FINE SANDY OR CLAYEY SILTS OF LOW

'0 MEDIUM PLASTICITY

NORGANIC CLAYS GRAVELLY CLAYS
CL SANDY CLAYS SILTY CLAYS. AND LEAN

CLAYS OF lOW TO MEDIUM PLASTICITY

OL ORGANIC SILTS AND ORGANIC SILr-CLAY
MIXTURES OF LOW TO MEDIUM PLASTICITY

INORGANIC SILTS MICACEOUS OR
MH DIATOMACEOUS AND FINE SANOY OR

CLAYEY SILTS OF HIGH PLASTICITY

CH INORGANIC CLAYS. FAT CLAYS AND SILTY
CLAYS OF HIGH PLASTICITY

OH ORGANIC CLAYS AND ORGANIC SILTS OF
MEDIUM TO HIGH I'I.ASTICITY

PT PEAT AND OTHER HiGHLY ORGANIC SOIlS

GRAVELS

SANDS

More !naA naif of
:oarse Ir action 1$
'Mqer than No 4
i,e,,! Size

MAJOR DIVISIONS

More tnao half of
coarse fractIOn IS
smalter tI'lan No. 4
sieve SIZI

LEGEND FOR GRAPHICAL BORING LOGS:

'OORLY-GRADeD GRAVELS OR GRAVEL·SAND
MIXTURES. LESS THAN 5"•. '200 FINES

DESCRIPTION

Melfe tnao SiJ", larger Ihan 200 Sieve Sile

\'iELL-GRADeD GRAVELS DR GRAVEL·SAND
MIXTURES LESS THAN 5", '200 FINES

SILTY GRAVELS GRAVEL·SAND-SILT
MIXTURES. MORE THAN 12"•. '200 FINES

SILTY SANDS. SAND-SILT MIXTURES
MORE THAN 12"•. '200 FINES

CLAYEY GRAVELS GRAVEL·SAND-CLAY

CLAYEY SANOS SAND-CLAY MIXTURES
MORE THAN 12"0 . <t2OO FINES

MIXTURES. MORE THAN 12'\ . '200 FINES

WELL-GRAllED SANOS DR GRAVELLY SANOS.
LESS THAN 'fI'•. <t2OO FINES

POOAlY-GRADeD SANDS OR GRAVElLy SANDS
LESS THAN 5"•. <t2OO FINES

GP

GC

GW

Log denotes visual approximation unless accompanied by mechanical analysis and Atterberg limits.

COARSE·GRAINED SOIL

In situ density/ 102pcf 96.2· - Surface Elevation

In situ moisture content 12%~6 .9 -......... Continuous Penetration Resistance.
Penetration Resistance. ---../ 12 2.0" 0.0. Bullnose.
2.42" 1.0. ring sampler 42

Standard Penetration Resistance (ASTM 01586). - 75 53 ./Total depth of auger penetration
2.0" 0.0. split spoon sampler ~ RFS ·........ . .

Soil classification symbol 4/17/86- Date boring drilled

SYMBOL

....:..:..:..:...
):.:~:.:~):.:~:.

SOIL CLASSIFICATION

... .,.,1_1,','1-.·.·.·.· SW:.."'.."'.."'......

I
I

I
I

I
I
I
I
I
I PENETRATION RESISTANCE: Blows per foot using 140 lb. hammer with 30" free-fall unless otherwise noted.

I
I
I

GRAIN SIZES
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

200 40 10 4 3/4" 3" 12"

SILTS & CLAYS SAND GRAVEL
DISTINGUISHED ON
BASIS OF PLASTICITY FINE I MEDIUM I COARSE FINE I COARSE

COBBLES BOULDERS

MOISTURE CONDmON (INCREASING MOISTURE...)
DRY SLIGHTLY DAMP DAMP MOIST VERY MOIST WET (SATURATED)

(Plastic Limit) (liqUid Limit)

I
I
I

CONSISTENCY CORRELATION RELATIVE DENSITY CORRELATION

CLAYS & SILTS BLOWS/FOOT" SANDS & GRAVELS BLOWS/FOOT·

VERY SOFT 0-2 VERY LOOSE Q.4
SOFT 2-4 LOOSE 4-10
FIRM 4-8 MEDIUM DENSE 10-30
STIFF 8-16 DENSE 30-50

VERY STIFF 16-32
VERY DENSE OVER 50

HARD OVER 32

·Number of blows of 140 lb. hammer falling 30" to drive a 2" 0.0. (1-318" 1.0.) split-spoon sampler (ASTM 01586).

I Pr~ectNo. 93-0472

THOMAS-HARTIG" AsSOCIATES. INC.
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NOTE: The ca. pr• ...,lId on the baring lop r.-1I111b1uri1ca~ only at tie epeciIlc loca"s and at the lime dasignallcl. This data INy not repre_t~sat
olh., locations~or limaI.. ConIIClI tlelWMft IlIil ...._ ~.1Ild chMgM tIatwaen IlliI wee IN)' be~ ,..,..lhaII aIlIUpt This bOring ca. _ ~ed

pl'llTBnly for deei;n purpo_1Ild IIlouId not be consaouedu part of the plans pwIlirlg CllIllRIIdoft or defining COIISa'UClion 1IChniqun. BidlMts ar. fully~ lor
IntllrprstallOlll Q( condulians fie)' draw from the boring~

LEGEND OF SOIL TYPES
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FILL MATERIAL - SILTY SAND AND GRAVEL WITH COBBLES
(SM/GM); brown; some debris; loose; slightly damp.

GRAVELLY SAND (SP/SW); light brown; some cobbles; medium dense;
slightly damp.

GRAVELLY COBBLES (GP); brown; some sand; medium dense; slightly damp.

CLAYEY SANDY GRAVEL AND COBBLES (GC); reddish brown;
medium dense; damp.

SILTy SAND AND GRAVEL WITH COBBLES (SM/GM); brown; loose;
slightly damp.

SAND - SOME SILT AND GRAVEL (SP/SM); brown; occasional to some
cobbles; medium dense; slightly damp to saturated.

SILTy GRAVELLY SAND (SM); light brown; some cobbles; loose; slightly
damp.

SANDY GRAVEL AND COBBLES (GP);. brown; loose; slightly damp.

GRAVELLY SAND (SP); brown; some to occasional cobbles; medium dense;
damp.

SANDy GRAVEL WITH COBBLES (GP/GC); brown; some clay; medium
dense; damp.

GRAVELLY SAND (SP/SC); reddish brown; some clay; medium dense;
damp.

CLAyEy GRAVELLY SANP (SC); reddish brown; medium dense to dense;
damp.

Project No. 93-0472, page 1
Thoma..Hartlg • A.soclat•• 11



NOTE: The de. pr.senWd 011 .. tIClrinlIlogI' '- IlltlIuNcII canc:IlIonI anly It lie tpICitIc IDeaIanI and at lIIeliml cleligratld. Thl de. may not represent conditianlat
other klCllliclnS WlG'Ot lin-. ConIII:Ia 1III...... 1lIiI .... _~.. Iftd c:tIInge. tIIaIlleIfllllil~may l1li ar-*lII ,...1Ien.orupc. 'Thia botins de. _ ~ed

prlmanly for cIIIign purpatellftd IIIaukl nolllll COMWId u pM of.....~ -..uelIcIn Of delnif!g c:onawc:tIan lICMiqueL BidderS are fully reapon"'lor
Intllrpi'lltalionlO( COnclulianl tl8y draw from" tIoring log.
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.r,;;-,,'
.~

.' 0'

~

II
(I:'.
',".

':'..,.

Era
ilir6J

I
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"0- 0". .'
'" 0"

0" .'

LEGEND OF SOIL TYPES

GRAVELLy SAND WITH COBBLES (SP/SC); reddish brown; some clay;
medium dense; damp.

CLAYEY GRAVELLY SAND WITH COBBLES (SC); reddish brown;
medium dense; damp.

GRAVELLY SAND (SP); brown; loose; damp.

SANDY CLAY (CL); reddish brown; stiff to very hard; damp; medium
plasticity; moderate to very heavy cementation.

SANDY SILT (MH); brown; stiff; damp; highly elastic.

SANDY GRAVEL (GP/GM); reddish brown; trace to some silt and cobbles;
medium dense; damp.

SAND AND GRAVEL WITH COBBLES (GP/SC); reddish brown; some
clay; medium dense; damp.

FILL MATERIAL • CLAyEY SANDY GRAVEL WITH COBBLES,
CONCRETE PEBRIS, PLASTIC (GC); dark brown; loose; damp.

SANDY SILT (ML); brown; firm; slightly damp.

SilTY TO CLAyEy GRAVELLy SANP (SM/SC); brown; medium dense;
damp.

Protect No, Q3.0472, page 2
Thoma..Hartlg 1& A.soclat•• 12



~If--- 3.5'

5-11-93

~'-I-- 6'

4
1123'

Stopped at 6'

NOTE: 80% + 3" to 4"
15% + 3" Bela.v

3
1128'

Stopped at 5'

NOTE: 60% + 3"

5-11-93

2

5-11-93

1122'

1=
.(1):
.::.::. 2 5'.,'.,' .

5'

TeST PIT LOGS

Stopped at S'

NOTE: 80% + 3" to 2 112'
25% + 3" Below

No free groundwater was encountered In any of the
test pits during excavation except Test Pit 4 as shown.

All test pits excavated with 24-lnch wide bucket.

~........._5'

~~_2'

5-11-93

1
1134'

Stopped at S'

NOTE: 25% + 3"

1115

1120

NOTE: The data preMntad on lIlel8ll pill rllPf8MllllsublurfKe condilian. ot'i/lttN IfllICillc locIion. and IItN *'- det9l1l8d. Thi. data may not rIP'-t condilian. at ollllll'
locabons and/or time.. ConlllCllbe~ 1Oi111l'l1l ..aapp'oxin'&18 and changII' belWMn toil typlI. may be gIadUaI ra1hllr Ill." IbNpl. This l8II pit
dala was compillld pri"..,;ty tor dIltign putpOMs and should not be consruaelu part of .,. plan' governing oonllNdoft or defining con.lNC1ion lIlChniqua.. BidderI ara fully

responsible for intllrprl1alion. or conclusions liey draw from lIll lHt pit. Project No. 93-0472
Thomas-Hartig & Associates 13
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Elevation (ft)
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Elevation (tt)

1140

1135

1130

1125

5
1138'

: '.

'.
: '.

'.
'.

.' .::

.'
.:;

.' .::

.' .::

.' .::

.' .:;

.'
.::
....

.'
.::

Stopped at '0'

NOTE: 30% + 3" to 3'
5%+3" Below

5-11-93

TEST PIT LOGS

6
1136'

~~__ 2'

~.:.I-_ 6'

l&.Z~_'0'

Stopped at 10'

NOTE: 10% + 3" to 5'
25% + 3- Below

7
1142'

Stopped at 5'

NOTE: 30% + 3"

5-10-93

8
1140'

:~

:::~~~::~..
~.•:::: ::::.I--_ 5'

Stopped at 5'

NOTE: 35% + 3"

5-10-93

I
I
I
I
I
I
I
I

5·11·93

No free groundwater wa. encountered In any of the
test pits during excavation except Test Pit 5 as shown.

All test pit. excavated with 24-lnch wide bucket.

NOTE; The data prelllnl8d on lIIe w.t pill r..."lItublur1llce condilionl orItfat" tpeCilIl: IocIIlIonlllld at tile*'-.~ Thi. data niay not fep'_t condilion. al olller
locations anO'or time.. Conllll:tlbetwMn IOilllrata .... apprClllirN18 n c:NngM IletWMn aoiItypel may be grwlUaIre1hlr .,." abnlpl This teat pil
dalB WU COn1p11ecl primlriIy lor deIign purpoaelllld shOuld not be conarued _ part of 118 pllnl peminQ conllN~or deflning conslTUClion technique.. Biddeq are tully

,esponSiCie lor intarptetalionl or~ "81' draw from lIle w.t pit.

I
I

Prolect No. 93-0472
Thomas-Hartig & ASlOclate.
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12

1136'

•l.:.""...:I-__10

Stopped at '0'

NOTE: 5% + 3"

5-' 0-93

1:oUolW--- 4':.•.::.•.:....
\;,l~~:~~f:I.;I~~~1--_ 10'

1 1
1138'

Stopped at , 0'

NOTE: 25% + 3·

5-10-93

~.;M-__ 5'

10

1132'

5-10-93

Stopped at 7'

NOTE: 5% + 3" to 5'
20% +3· Below

TeST PIT LOGS

:.:.

~~1~
.::..::..
.:.•.:... 5'

9
1140'

Stopped at 5'

NOTE: 50 to 60% + 3"

5-10-93

1125

1130

1135

1140

Elevation (ft)

I
I
I

I
I
I
I
I

I
I
I

I
I
I
I
I
I

No free groundwater was encountered In any of the
test pita during excavation.

All test pits excavated with 24-1nch wide bucket.

NOTE: The data pr••nllld on 1Il8 \Nt pill repr_lIlUblun.ce c:ondi1Ionl onIr It" epICilIc Iocaliclnl and at .. lime cIeIiQrlUid. Thil data may nol repr_t conditionI al 0".
locabons and/or times. ConlilCtl belM8lllClillli'ata •• epproxinwta. c:IlanGH IlIlWMn ICliI typ8I may be grwilaI raM Ilan Ibr\IpL This last pit
dalll was compiled primarily !llt delign puIllOI81 and Ihould not be con.-ued • part of .... pllnl periling conA'UClicln or defining conllllJC:liOn l8Chniques. BictdIrI_ fuUy

responsible lor Intarprelaliona or conc:lulionllhey draw from thellllt piL

I
Prolect No. 93-0472

Thoma..Hanlg 1& Associates 15
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NOTE: The dala presented on the ..pita ,.-ISIUbeUn.c. conditione only at the IjleCific loc:Uone and at the lime de,,- Thil dala may not repr_t conditionl at olher
location1 anci'or limIL eon....... IOiI ....ar. appfClllimatl and chan9H baIIIlIMft .. typea may .. grWlUeI ,...,NIl abrupt. Thil tnt pit
00111. was compiled primIriIy kit daaign purpoMl and IhouId not .. CllllHued • part of lie -'1 peming c:analr\IdOII or defining collllrUCliOn llICIlniqueL BiddarI_1uIly

rllsponlibll lot inlilfPretlllioN or concIulionl flay draW from the IMl: pit.

All test pit. excavated with 24-lnch wide bucket.

No free groundwater was encountered In any of the
test pit. during excavation.

5-11·93

1=::::::::::: 2'
,::.. ,;
,::.. ,:

::.:::::: 5'

Stopped at 5'

NOTE: 3% to 5% + 3" to 2'
20% + 3" Below

16
1147'

15
1138'

L
:}::~
'.' .
0' .'
• 0'.

I' .'
',:',: S'

Stopped at 5'

NOTE: SOlo + 3"

5-10-93

14
1145'

L·:::....
"0"
'.,'

:::.: 5'

Stopped at 5'

NOTE: 35% + 3"

5-10-93

TEST PIT LOGS

5-11-93

13
1148'

,.
,"

," 2'

:tD
" .'

0' "

:;::.:;::.
" "

.' "

" 0'........
~~-10'

Stopped at 10'

NOTE: 45% + 3" to 2'
10% + 3" 2 to 51/Z
3 to 5% + 3" Below

1130

1135

1140

1145

Elevation (tt)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project No. 93·0472
Thomas·Hanlg 1& A.80clate.
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NOTE: The data prlIlIlnl8d on 1he tNt pits repr_nts sublurfKe conditions only at1tle apeciIIc: Iocaions and at1tle *"- deaiglatad. This data may not rapre.....t conditions at 0111.,

loc:aUons anc)'Qr limes. COnl8Cla belWMn toil strata ara apprOllimaloe and cMngiIs belWMIIlCIi typM may be~ ,.1tler flan allNPl. This lBSl pit
dala was compiled ptinUly tor daIign purpoaas and should not be condUad u pM of fl. plMs gcwarninO c:analrUdon or defining construction taehniquas. Bidders are fuRy

responsllll41 lor inwpr4llBlions Of conclusions 111.., GlSW from th. tNt pit.

No free groundwater was encountered In any of the
test pits during excavation.

All test pits excavated with 24-1nch wide bucket.

5-12-93

20
1148'

~""~
J,;tf-.+--- 2'
::.: v
:., V::., ~
:,., V
:,.,
:., ...
:'., ...
...., ...::., ...
:. ~

LO::·~:;.,v~_10'

Stopped at 10'

NOTE: Measured by
weighing 20% + 3" to
2.5' and 34% + 3" below5-13-93

'rti'
" 0'

0' 0'

" .'
" 0'.....

~;.+-__1,5'
~.:4--- 3'

19
1150'

w;.;o;.J...--10'

Stopped at 10'

NOTE: 30% + 3" to 1 1/2'
10%+3"11I2't03'
0% ... 3" Below

TEST PIT LOGS

5-11-93

1=
,'

:",;': 2 5'

',1 '

::-: :": 5'

18
1138'

Stopped at 5'

NOTE: 20% + 3" to 2112'
3 to 5% + 3" Below

5-11-93

17

1145'

~_-10'

Stopped at 10'

NOTE: 20% + 3"

1130

1135

1140

1145

Elevation (ft)

I
I
I
I
I

I
I
I

I
I
I
I
I'
I
I
I
I
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NOTE: The data prellllnt8d on lIlelAlal pita r8j)(_nta aublun.ce condition. oriy at !he epecillc Iocaion. and at !he lime del9laI8Q. Thi. data may nol repr8Mll1 condition. al 0111.

locations anO'or times. ConlaCla ber-n IOiI.nta are apprClllimate and c:Il.".. belWMlllOil type. may be gAlCi.laI ra!her flan Ibrupt. This tall pit
data was complied primlnly lor cIMiQn purpoM' and lhOuld not be c:anlt\led U part of .,. plans periling c:anstruc:icln or defining conslI'Uclion tec:Ilniquea. Bidders are fully

responSIble lor intarpretalions or c:anc:luaion. fillY draw from lIle t8It PIt.

Elevation (1t)

18

~w
" .'

5-13-93

~w---- 9'
1,I;Ji.:.a--- 10 I

1+0 -- 5.5'

~>.ij-_ 1 .S'

24
1148'

Stopped at 10'

NOTE: 10% + 3" to 1 1/2'
20% + 3" 1 1t2 to 5,112'

0% + 3" 5 1t2 to go'
20% + 3" 9' to 1a

","",U--- 5'

*'IPti-_ O.S'

23
1136'

Prolect No. 93-0472
Thomas-Hanlg It ASlOclates

5-13-93

Stopped at 5'

NOTE: 25% + 3" to 1/2'
0% + ':r' belOw

.-:'1"':'.. ':'::
"0': .::
.. ':'::.....::
I:.::-:~:".;,.11','t--- 4'

22
1152'

5-12-93

TeST PIT LOGS

'.;

::.::.
"::':

::::::

L.:,··:LZlI---10'

Stopped at 10'

NOTE: Measured by
weighing 31% + 3" to 4' and
22% + 3" below

All test pits excavated with 24-1nch wide bucket.

No free groundwater wa. encountered In any of the
test pit. during excavation.

5-11-93

21

1138'

1125

1135

1140

1145

1150

I
~~,

Stopped at S'

_~1~1.:::3-=0~---4 NOTE: 20% + 3"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



19

,
r..£U--- 10

5·12·93

. S'

28
1138'

Stopped at 10'

NOTE: 0 to SOlo + 3" to S'
10% + 3" below

". ,

", ,

"

".0:. : .
':. ': .
':0°;.
0:. : •

0°:. ': •
':. ': .

0°:. : •
.::.::' ,L.:....a:.~__ 10

0':.°:'

27
1154'

5-12·93

Stopped at 1O'

NOTE: 3 to 5% + 3" to 7'
15% +3" below

""""__--10·

~~__ 2'

26
1136'

Protect No_ 93-0472
Thom.I-Hartlg & Assoclat.s

TEST PIT LOGS

Stopped at 10'

NOTE: 5% + 3" to 2'
0% +3" BeJow

5·12·93

No free groundwater was encountered In any of the
test pltl during excavation.

All test pits excavated with 24-1nch wide bucket.

1tO-<io-tft-_S,S'

1W+,.,lf--- 2'

5-12-93

25
1153'

~'-O---10'

Stopped at 10'

NOTE: 5% + 3- to 2'
30% +3- 2 to 5 1IZ
40% + 3" 5 11Z to 10'

1125

1135

1140

1145

1150

NOTE: The data prl..nl8d on lIle till pill rllll'_nll sut.u~condillonl only at lhe apecilic tocallanllndlt lhe lime del9llllC1 This data may not repr~tconclillons It olll.

localJons anG'or timeL ContKllbe~ IOillllata ...elPPOXimlta IIId chIIIgn bIlWMn IOiI typM may be~ raN '1\111 IilNpt. This till pit
daIB was comPIled primalily for deIign purpo..s and should not be condUed .. part of 'lie piIIIl peming COllIlNc:llan or defining construction lIlCIIniqUlL Bidders.,. rudy

responsible lor int8l\)rllillionl or conclulions~ draw from lIle 1IIat pit.

ElevatIon (tt)
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5-12-93

l:2'

Very hard

5.5"

32
1152'

Refusal at 5.5'

NOTE: 20% + 3" to 2'
0% + 3" Below

31
1137'

5-12-93

~w-__ 10

Stopped at 10'

NOTE: 5% + 3" to 4'
0% + 3" below

5-12-93

30
1149'

Prolect No. 93-0472
Thoma..Hanlg II Associates

TEST PIT LOGS

~.,l.I--- 5'

~.JU--_2'

No free groundwater was encountered In any of the
test pits during excavation.

All test pits excavated with 24-lnchwlde bucket.

5-13-93

29
1148'

'-'-"-1-__ 10'

Stopped at 10'

NOTE: 15 to 20% + 3" to 2'
5% +3" 2to 5'
0% + 3" Below

1125

1130

1135

1140

1145

1150

NOTE: The dala pre_nlld on the !lilt pits repr..nlllUblurfll:8 condI1Ionl only at twlPIdlIc Iocallonl and at tw *"'~ Thil dalII rrey not reprlllllt c:ondilions at oltl«
locations anGfor times. Conl8Cll be.-.. toil an.. arelPlRlirNlallld dIangIl blIlWMft toil \)'pM may be ;ISdueI rallW-- itDIUpt This telt pit
da1a __ compiled prin"8riIy lor dMign puIlIClIlIl and should nOl be c:onAued • part of tie pWll peming c:onelrUc:lion or defining conltruction techniques. BidderI arl fully

responsible lor intMptelationl or c:onc:lutionl tier draW from the tilt pit

ElevatIon (ft)
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21

Very hard

~~__ 7'

~.:4---- 3.5'

5-12-93

36

1142'

Refusal 7'

NOTE: 30% + 3" to 31/2
0%+ 3" 8eloW

~...-_3°

Very hard
"""""'..1--_ 5.5"

5-12-93

35
1153'

NOTE: 20% + 3" to 3'
0%+ 3" 8e1ow

Refusal at 5.5'

Prolect No. 93-0472
Thomas.Hanlg & Associates

"""",~_8'

........~__ 10'

5-13-93

0':"';:.0: .::

):::::
:.': 0::
:.':0::

loj.':::.::::".':__6'

Stopped at 10'

NOTE: 20% + 3" to 6'
10% + 3" 6 to 8'
20% + 3" Below

No free groundwater was encountered In any of the
test pits during excavation.

All test pits excavated with 24-lnch wide bucket.

~.....-_0.5'

~+--_3.5'

5-12-93

33
1136'

~'I---10'

Stopped at 10'

NOTE: 70% + 3" to 1'2'
20% + 3" 112 to 3112'
0% Below

TEST PIT LOGS

34
1160'

NOTE: The data pralllntad OIl lila I8It pits '.-ants sublurfKe condition. only at the Ipec:ific IocaMort. and at the lime del9latad. This data may not rapr_t condition. at olllar
locations 8/1~or linwL ConlaCll blIlWMft IOilsnta .... apptCllIimala and c:IIange. blItWNft IIlil type. may blI gNduaI rather tl8/1 IbrupL Thisl8lt pit
dalB was compiled pri"..,;iy lor deIign~ and IhouId not blI conllNed u pat! at fie plM. governing COMlNCIOIl or defining conslrUClion tacllniqlleL Bidders era futIy

responSIble fo, intarpralalions 0' conclusion. tlay draw rom 1M taat pit.

1120

1130

1125

1135

1140

1145

1150

1155

Elevation (ft)

I
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I
I
I
I
I
I
I
I
I
I
I



NOTE: The data pre.nt8d on til. l8It pitar~ta IUblun- COndillonl only at the ..,.eific IDea*,"I and at the lime de..... Thil data may not r.pr_t conditionl at oil«
locations and/or 1imM. ConlKtabe~ IOil strata •• lIPPFOIma. n dlMge........ eoiI type. rray be~ ra" twllbNPl This talt pit
dalll __ compiled primarily lor design purposes and Ihoukl not be oonslUed ul*t of tie plena peminV CClIlI1I'\IdOn 01 deftninO consllUCtion techniques. BiddIra.,. fully

responsible lor in*,"tations or oondulionl fley cnw from the ... pil

""""",__10'

1.tPoW-t--- 6'

40
1172'

~
:. 1.5'

'.:
....
":: 4'
.::......... 5'

5-13-93

Stopped at 5'

NOTE: 40% + 3" to 1-112'
30% + 3" 1-112 to 4'
60% + 3" Below

39
1155'

Stopped at 10'

NOTE: 15% + 3" to 2'
60% + 3" 2' to 5'
100/0 + 3" 5' to 6'
0"10 + 3" Below

5-13-93

~__ 5'

~,.:,...__ 2'

5-13-93

38
1164'

Stopped at 5'

NOTE: 20% + 3" to l'
30"10 + 3" 8el0N

TEST PIT LOGS

No fr.. groundwater wa. encountered In any of the
test pit. during excavation.

All test pits excavated with 24-lnch wid. bucket.

5-13-93

37

1170'

1=
'.':

:1
:.:::::: 3'

5'

Stopped at 5'

NOTE: 25% + 3" to 2'
10%+3"2t04'
30% + 3" Below

1135

1140

1145

1150

1155

11 0

1165

1170

Elevation (ft)

I
I
I
I
I
I
I
I
·1
I
I
I
I'
I
I
I
I
I
I
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NOTE: The data pre..nted on 111. lHt pill r• .."lIsublun.ce condilillnlonly ....1I*ilIc 1oca~1 Md at "" timIdI~ Thil data may not r.prtIMIIt ClDIIdilionl at otll.
locations and/or lima.. Contaell blIr-n ICIiI strata It. approxnll and clIanOH llelWMn IOiI typel may be grIICilIIl ra1her 111ft 1bNPt. This lHt pit
data was compileci primttity for daIign purpoMl Md shoUld not be c:andUed • part 01 tile t*nl goveming ClIfIIlNCiOn or dlllning conslNClion \8Chnique.. BldderI_ fully

responsible lor intarpr.lIllionI or c:ancIuIions tIley draW from 1he .... pit.

No free groundwater was encountered In any of the
test pits durtng excavation.

All test pits excavated with 24·lnch wide bucket.

23

5-13-93

44
1168'

I
Ls'

Stopped at 5'

NOTE: 40% + 3"

5-14-93

43
1174'

L·::::::::::• .:: 0::
.0:: .::
·..': .::
·.:: .::
..:.,:. 5'

Stopped at 5'

NOTE: 10% + 3" to 2'
5%+3" Below

~__10'

~""f--S'

5-13-93

Protect No. 93·0472
Thomas-Hartig II Associates

Stopped· at 1O'

NOTE: 35% + 3" to 5'
10%+3" 5 to 7-112'
25% + 3" Below

TEST PIT LOGS

41

1168'

1=..:
::::.:::: 3'

5'

5-13-93

Stopped at 5'

NOTE: 20 to 30% + 3"

1155

1160

1165

1170

Elevation (ft)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

II



N01C: The data pre.nl8d on \lie tnt piIs repr_lIlUblUn.ce COndltlanl only at" epecilIc IocalClnlllld at" Ime delignGld. Thil data may not repr8llllt condillonl at 0".

locations lnG/Of lime.. Conl8l:ll belWMn ICIilllrlta .,.e~imUllfIdcMntH...... IIliI typM may be (pduaI rather " ... aupl. Thil tnt pit
dalll was c:ompled primIriIy tar deIign purpaul and shoUld not be conllued • part III lie plana peming~ or defininG conllnldion tlIC:hnique.. Bidders _luIy

responSIble fill' in,-,"lIllionl Of c:onciuIionllley draW tom Ihe..pit.

No free groundwater wa. encountered In any of the
teat pit. during excavation.

All test pit. excavattd with 24-1nch wide bucket.

5-14-93

24

~
':1: 1.5'

:::\: 3.5'
.:. :'. 5'

48
1180'

5-14-93

Stopped at 5'

NOTE: 70% + 3" to 1-1/2'
0"/0 + 3" 1-112 10 3'

20% + 3" 3 to 5'

47
1174'

Stopped at 10'

NOTE: 0% + 3" to 3'
5%+3" 3 107'
8%+3"71010'

ProJect No. 93-0472
Thoma..Hartlg fa A.lOclate.

46
1173'

TEST PIT LOGS

I 2.5'

:'.:', 5'

Stopped at 5'

NOTE: 40% + 3" to 2-112'
50% + 3" Below

5-14-93

5-14-93

45
1180'

~

~l
.:.•.:.. 5'

Stopped at 5'

NOTE: 45% + 3" to 1·1/2'
60% + 3" Below

-
-
-

1175 -
--
-

1170 -
-
-
-

1165 -

---
1160 -

Elevation (ft)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



NOTE; The dala presented on tha l8It pila ,epreMntllllblurf8ce COndillonlonly at the IjlICiIIc Iocalonl and at the .",. del9'allIC1 Thil dala may not raprlll8llt condilionl at olller
locations anO-or limit. ConlBCtl batMen IOiI Iftla.a approxilTalB ana cMngIl beIWMn IOiI typU.,., til~ rather tI." IbruPI. Thill8lt pit
dalB was compiled prilTWily for d8Iign purposes and Ihould not til conlrued u pM of tie planl governing conllrUc:Ion 0' defining conltnlClion taenniques. BidderI are fuMy

responsible for inlBlptelationl or c:oncluIionltley dnaW from lhe lBIt pit.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Elevation (ft)

1170

1165

Elevation (ft)

TEST PIT LOGS

49
1173'

t
:~~ "
:::::::::::::
".:".:' 5'

Stopped at 5'

NOTE: 0% + 3" to l'
50% + 3" Below

5-14-93

51

1142'

1=2'
'r;;", .
.~.

" " .
......... 5'.....

Stopped at 5'
NOTE: 25% + 3" to 2'

3-5% + 3" Below

5-11-93

50
1128'

L
·
~ V 3'. -.,' .- 4'

5'
Stopped at S'

NOTE: 25% + 3- to l'
3 to 5% + 3- Below

5-10-93

No free groundwater was encountered In any of the
test pits during excavation, except Teat Pit 50 as shown.

All test pits excavated with 24-lnch wide bucket.

Prolect No. 93-0472
Thomas-Hartig 1& Associates

25



26

~__ 2S'

55
1145'

Stopped at 25'

NOTE: 100/0 + 3" to 5'
5 to 10% + 3" 5 to 25 '
OtoS"+3-2Ot025'

'-20-93
5-20-93

54
1167'

~.lII-_25'

Stopped at 25'
NOTE:O% + 3" to 7'
0% to 5% +3- Below

1oI9oIii.:+-_ 19'

~....__ 11'

~.,..__ 21'

1';0";0+-- 9'

53
1151'

Prol'ct No. 93-0472
Thomas-Hartig 1& A.soclat••

rEST BORING LOGS

~a-_25'

Stopped at 25'

NOTE: 15 to 20% + 3- to 9'

Less than 5% to 3- Below

5-20-93

No free groundwat.r was .ncount.red In any of the
test pits during .xcavatlon,

All test pit. .xcavated with 24-1nch wid. buck.t,

~14-_20'

1"00"'006-_ 12'

5-20-93

52
1158'

~u-_25'

Stopped at 25'

0% + 3- 12 to 20'
5% + 3' 20 to 25'

NOTE: The daIa pr8lil1nlllCl Oft fie ... pill r.-lIlUblUrflIce condilIlInS odf at lIle .-:ifIc IcIcldons and at fie .".~ This data may nol repr_t condillons aIO".
locations anGior limit. Cona:tIIllI~soil strata If. opproaimlta IIld cIwlgoslllllWMn IOiI typos 'NY IllI graGiai ,... "on IbnJpt This tesl pil
00111 was compiled prilTWiIy far dMign purposos and should not IllI conSlUad • part of II. plMs paming conllNCliOft or dllfinin; conslrUc1ion l8Chniqua.. ElIcIdIIrs lIfO fuUy

responsible for intorpretalillna or conclusions "01 draW from 111.... pit.

Depth (ft)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX B

LABORATORY RESULTS
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REPORT ON SIEVE ANALYSIS AND PLASTICITY INDEX

Sieve Size· Accumulative % Passing .
Samole LL PI 200 100 50 30 16 8 4 3/4" 1" 2" 3" Class.

1; 2 - 5' NP 3 6 11 24 43 53 58 71 76 92 100 SP/SW

2; 0 - 2 112' NP 2 2 3 8 18 26 31 46 51 75 100 GP

3; 0·3' 30 10 15 19 24 29 36 44 49 60 64 82 100 GC

4; 0·3' No 5arr4:*ls 0:W1ed For Testing

5; 3 - 10' NP 10 16 30 55 74 82 86 90 93 100 SP/SM

6' 3·6' NP 17 25 33 46 58 66 69 80 84 95 100 SM

7: 0·5' 30 13 5 6 7 13 22 30 35 50 57 n 100 GC

8; 0·5' NP 2 4 5 10 20 30 38 57 63 85 100 GP

9; 0·5' NP 3 4 6 14 24 33 38 55 62 83 ··99 GP

10;0·5' NP 2 3 5 17 37 50 58 74 79 91 100 SP

11; 0 . 4' 36 17 9 11 15 25 38 47 52 68 74 89 100 GPIGC

12' 1 . 10' 54 26 6 9 15 28 43 51 56 70 75 85 "98 SP/SC

13; 5 1/2 - 10' NP 3 4 8 25 50 64 71 83 87 98 100 SP

14; 0 . 5' 28 9 6 8 11 17 26 35 43 59 65 84 100 GPIGC

15; 1 . 5' 54 29 12 15 19 37 59 69 73 84 88 91 "97 SC

16; 2 - 5' NP 6 9 17 34 53 59 62 71 74 86 "98 SP/SM

17:0-10' 40 22 7 8 12 26 47 53 58 68 74 88 100 SP/SC

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE:

Source: Noted Below

Type: Grab Samples

Material: Subsoils
Sampled By: TH/Sercu

TESTED: Sieve Analysis and Plasticity Index

RESULTS

NP =Non-Plastic

Project No. 93-0472

Thomas-Hartig & Associates, Inc.

Date: 6-10-93

·Unified Soil Classification

··100% Passing fj Sieve
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REPORT ON SIEVE ANALYSIS AND PLASTICITY INDEX

Sieve Size· Accumulative % Passing .
Samole LL PI 200 100 50 30 16 8 4 3/4" 1" 2" 3" Class.

18; 0 - 2 1/2' 34 14 12 15 21 33 49 58 64 78 83 94 100 SC

19;3-10' NP 2 4 10 36 64 76 80 89 92 100 SP

20; 0 - 2 1/2' 30 8 9 12 17 31 50 61 66 78 82 98 100 SP/SC

20; 2 112 - 10' 81 37 9 11 15 22 32 40 45 64 71 89 100 GP/GC

21; 0 - 4' 46 20 24 29 36 49 64 74 81 87 91 100 SC

22; 0 - 4' NP 7 10 13 22 37 52 62 74 80 94 100 SP/SM

22; 4 . 10' 41 20 7 9 13 24 37 47 53 70 75 90 100 GP/GC

23: 1/2·5' 32 10 37 44 55 68 77 83 87 92 92 100 SC

24; 2 - 6' NP 2 4 8 21 42 49 52 64 69 85 100 SP

25: 2 - 51/2' NP 2 3 5 15 34 47 53 66 72 87 "95 SP

26; 0 - 2' 47 15 23 29 36 48 62 75 85 97 97 100 SC

27' 0 - 7' NP 5 12 30 51 71 82 86 92 95 100 SP/SM

28; 0 - 41/2' 53 18 75 82 89 94 98 95 99 100 MH

29; 2 1/2 - 51/2' 62 29 5 8 10 18 29 35 39 51 57 83 100 GPIGM

30; 0 - 10' NP 4 6 12 24 34 40 44 57 62 80 100 GP

31; 0 . 4' 41 23 15 18 23 33 45 57 67 86 91 100 SC

32; 2.5 - 5.5' 42 23 55 62 69 77 84 88 89 95 98 100 CL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE:

Source: Noted Below

Type: Grab Samples

Material: Subsoils
Sampled By: TH/Sercu

TESTED: Sieve Analysis and Plasticity Index

RESULTS

NP =Non-Plastic

Project No. 93-0-472

Thomas-Hartig • Anoclates, Inc.

Date: 6-1 0-93

*Unified Soil Classification

**100% Passing 6- Sieve
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REPORT ON SIEVE ANALYSIS AND PLASTICITY INDEX

Sieve Size· Accumulative % Passing .
Samole LL PI 200 100 50 30 16 8 4 3/4~ 1M 2~ 3~ Class.

33: 0 ·31/2' 35 12 3 5 7 19 38 51 59 81 86 97 100 SP

34; 0 ·6 1/2' NP 6 9 12 21 33 47 59 76 80 91 100 SP/SM

35: 0 . 3 1/2' 34 16 7 8 12 27 47 57 63 n 81 90 100 SP/SC

36: 0 ·4' 35 8 6 8 11 22 36 46 53 69 79 89 100 GP/SC

37:11/2-4' NP 7 10 19 36 56 67 71 82 87 94 100 SP/SM

38' 1 - 5' 69 37 11 13 16 20 31 44 52 73 82 95 100 GPIGC

,39' 6·10' 48 24 13 19 27 38 59 73 81 93 96 100 SC

40; 2 - 4 1/2' 60 31 7 8 11 17 27 36 41 57 64 79 100 GP/GC

41;0-3' NP 3 4 6 13 26 38 46 70 76 98 100 GP

42: 2 ·51/2' NP 3 5 10 28 53 64 68 78 80 95 100 SP

43: 0 - 5' NP 28 38 50 63 75 81 83 87 88 100 SM

44' 0 - 5' 30 11 5 5 8 18 31 41 46 57 62 88 100 SP/SC

45: 1 1/2 - 5' NP 2 3 5 12 24 32 37 55 64 85 **96 GP

46; 0 - 3' 30 11 4 5 7 13 21 28 33 50 57 82 100 GP

47; 0·3' NP 62 79 88 94 97 99 99 100 ML

48;31/2·5' 27 6 37 46 52 59 66 69 72 n 82 96 100 SMISC

49; 1 - 5' NP 2 3 4 9 17 24 30 47 55 75 ··90 GP

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE:

Source: Noted Below

Type: Grab Samples
Material: Subsoils

Sampled By: TH/Sercu
TESTED: Sieve Analysis and Plasticity Index

RESULTS

NP =Non-Plastic

Date: 6-10-93

•Unified Soil Classification

··100% Passing 6- Sieve
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REPORT ON SIEVE ANALYSIS AND PLASTICITY INDEX

Sieve Size- Accumulative % Passing *
SamOle LL PI 200 100 50 30 16 8 4 3/4" 1" 2" 3M Class.

50; 1 - 5' 59 30 9 11 13 18 29 38 45 60 68 87 100 GP/GC

51: 2 . S' NP 3 4 9 27 50 62 67 80 85 98 100 SP
J

52;0-12' 39 26 13 16 21 28 41 54 62 75 78 95 100 SC

52; 12 - 20' 40 17 32 39 54 72 80 84 86 91 91 100 SC

53; 0·9' 62 28 15 19 24 34 47 58 66 84 85 93 100 SM

53' 9·12' 50 21 13 17 23 34 45 55 62 81 85 94 100 SM

54' 0 . 7' 66 25 55 66 76 86 94 98 99 100 MH

54; 8 - 16' 41 14 11 13 20 33 41 54 58 70 74 81 **90 SP.lSC

55; 0 - 5' 63 36 13 16 20 26 41 51 56 74 81 98 100 GC

55: 5·20' NP 24 32 42 59 73 83 89 97 100 8M

I
I
I

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE:

Source: Noted Below

Type: Grab Samples

Material: Subsoils

Sampled By: TH/Sercu

TESTED: Sieve Analysis and Plasticity Index

RESULTS

NP =0 Non-Plastic

Date: 6-10-93

*Unified Soil Classification

**100% Passing 6" Sieve
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