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Field Exploration
Fourteen backhoe pits were excavated at the site. The original

exploration program was to have included 20 pits; however, the

scope of the project was reduced at the request of the District.

Ten of the backhoe pits were excavated to an average depth of

12 feet; four of the backhoe pits were deepened to greater than

20 feet. Locations of the test pits are shown on Figure 1.
During test pit excavation, encountered materials were contin­

uously examined and visually classified and, where applicable,

sampled by a geotechnical engineer from our office. The

results of the field exploration program are appended to this

report.

ETL No. 2l21J266
(Inv. No. 2l2009l4)

30 December 1981

Attention: Mr. John Rodriguez, P.E.

Flood Control District
of Maricopa County
3335 West Durango
Phoenix, Arizona 85009

Project: Material Resource Evaluation
near Skunk Creek
Maricopa County, Arizona

In accordance with your request, our firm has made an evalua­

tion of the sand and gravel deposits located in the west 800

feet of the north 660 feet of the northeast quarter of Section

2 of T4N, R2E, in Maricopa County, Arizona. An assessment of

the quality of these deposits was made based upon field explor­
ation and classification and laboratory testing of representa­

tive samples. Estimates of the total quantity of economically

usable sand and gravel were also made.
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The results of the laboratory analyses are presented herein.

Material Resource Evaluation
ETL No. 2l2lJ266

Laboratory Testing

Representative material samples obtained during field explora­
tion were subjected to the following laboratory analyses:

Purpose

Classification

Evaluation of corrosive
potential of aggregate

Classification

Test

Atterberg Limits

Soluble Salts

Soil Conditions

As indicated by the field exploration and laboratory testing

programs, the subsurface profiles of the area examined are

relatively uniform. Below a depth of approximately six feet, a

reddish brown stratum is encountered usually consisting of

gravelly sand with cobbles and boulders and some silty clay.

In the depth interval of zero to six feet, the soil conditions

are somewhat variable and depend upon the location of the test
pits. Where test pits are located in a stream bed (i.e. 5, 10

on Figure 1), the soil is relatively clean and granular and is

classified as a sand and gravel with cobbles and some boulders

and traces of silt. Where test pits are located on the flood

plain (i.e. 1, 2, 3, and 4 on Figure 1), the fine soil percen­

tage increases significantly; a typical test pit on the flood

plain encountered fine silty sand surface soils with traces of

gravel and cobbles.

Percent Passing No. 200 Sieve
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Material Resource Evaluation
ETL No. 2l2lJ266

Site Evaluation Criteria

The materials encountered at the site have been classified as

acceptable or unacceptable based upon the following criteria:

o percentage of fines

o extent and degree of cementation in the deposit

Materials having a high percentage of fines or having a high

degree of cementation are uneconomical to process to conform to

standardized mineral aggregate criteria. Acceptable soils may

have a high percentage of waste due to the amount of boulders

and cobbles greater than six inches which must be removed prior

to utilization. In addition, laboratory testing revealed that

acceptable soils may have a high soluble salts content and

these may require washing prior to use.

Quantity of Acceptable Material

Assuming excavation to a depth of 24 feet is economical, and

ignoring the effects of irregular topography, a total computed

volume of 470,000 cubic yards of material is available. How­

ever, material deemed unusable due to the percentage of fines

content was located at the surface of the northwest and south­

east corner and formed a thin veneer over the site. The volume

of material unusable due to the existence of a high percentage

of fines is approximately 28,nOO cubic yards. The percentage

of the total volume to be wasted due to material size greater
than six inches is approximately 15 percent. The percentage of

deposit estimated to have such a high degree of cementation as

to be uneconomical to process is approximately ten percent.

Conclusions

Using the above assumptions and acknowledging the limitations

of the exploration program, the total volume of usable mineral

aggregate is estimated to be about 325,000 cubic yards or

3
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Material Resource Evaluation
ETL No. 2121J266

approximately 550,000 tons. A royalty of $0.25 per ton is

presently paid to the State of Arizona for mineral aggregate

removed from nearby gravel pits; thus, royalty payments might

be about $140,000. Other economic factors are to be assessed

by the District.

Should you have any questions concerning the results of our

exploration program or if we may be of further assistance,

please contact us.

bY:~.u t>T~
Donald D. Treadwell, Ph.D., P.E.
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I ALLOWABLE SOIL BEARING CAPACITY

ALLOWABLE FOUNDATION PRESSURE

I BACKFILL

BASE COURSE

I
- BASE COURSE GRADE

BENCH

CAISSON

I CONCRETE SLABS-QN-GRADE

I
CRUSHED ROCK BASE COURSE

DIFFERENTIAL SETILEMENT

I ENGINEERED FILL

I EXISTING FILL

EXISTING GRADE

I EXPANSIVE POTENTIAL

FILL

I FINISHED GRADE

GRAVEL BASE COURSE

I HEAVE

NATIVE GRADE

I NATIVE SOIL

ROCK

I
SAND AND GRAVEL BASE

I SAND BASE COURSE

SCARIFY

I SETILEMENT

SOIL

I
STRIP

I SUBBASE

SUBBASE GRADE

I SUBGRADE

Ig

DEFINITION OF TERMINOLOGY

The recommended maximum contact stress developed at the interface of
the foundation element and the supporting material.

A specified material placed and compacted in a confined area.

A layer of specified material placed on a subgrade or subbase.

Top of base course.

A horizontal surface in a sloped deposit.

A concrete foundation element cast in a circular excavation which may
have an, enlarged base. Sometimes referred to as a cast-in-place pier.

A concrete surface layer cast directly upon abase, subbase or subgrade.

A base course composed of crushed rock of a spedfied gradation.

Unequal settlement between or within foundation elements of a
structure.

Specified material placed and compacted to specified density and/or
moisture conditions under observation of a representative of a soil
engineer.

Materials deposited through the action of man prior to exploration of the
site.

The ground surface at the time of field exploration.

The potential of a soil to expand (increase in volume) due to the absorp­
tion of moisture.

Materials deposited by the action of man.

The final grade created as a part of the project.

A base course composed of naturally occurring gravel with a specified
gradation.

Upward movement.

The naturally occurring ground surface.

Naturally occurring on-site soil.

A natural aggregate of mineral grains connected by strong and per­
manent cohesive forces. Usually requires drilling, wedging, blasting or
other methods of extraordinary force for excavation.

A base course of sand and gravel of a specified gradation.

A base course composed primarily of sand of a specified gradation.

To mechanically loosen soil or break down existing soil structure.

Downward movement.

Any unconsolidated material composed of discrete solid particles,
derived from the physical and/or chemical disintegration of vegetable or
mineral matter, which can be separated by gentle mechanical means
such as agitation in water.

To remove from present location.

A layer of specified material placed to form a layer between the subgrade
and base course.

Top of subbase.

Prepared native soil surface.
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Job No. 212lJ266

Particle Size Distribution, % Atterberg Moisture· Density ReI. Permeability 'R'Value

Depth, ft. Soil Passing by wt. Limits Dry Optimum ..r:: Specific Dry
RemarksNo. Class. Density Moisture ~ Gravity Density K Corrected

3" #4 #10 #40 #200 II PI pet % ~ pet Cm/Sec 'R'

3 o - 1 SW-8M NP

P2 0-1 8M NP

P4 12 - 13 SW-8M 2

iii
Boring Depth,ft. CommentsNo.

0'\

REMARKS

Classification/Particle Size
1. Visual
2. laboratory Tested
3. Minus #200 Only

Moisture Density Relationship
4. Tested ASTMD-698/AASHTO T-99
5. Tested ASTMD·1557/AASHTO T-180

6. Other _

Specific Gravity
7. Minus#4
8. Plus #4

Permeability
9. Constant Head
10. Falling Head

'R'Value
11. Expansion Pressure psf

12. Exudation Pressure psi

Note: NP=nonplastic

PHYSICAL PROPERTIES
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Type of Material Gravelly sand with cobbles and boulders, serre silty clay

Source of Material Test pit #10 , Depth = 10-12 I

Test Procedure AS'IM D422 Tested/Calc. By HB Date 12-7-81

Reviewed By MD Date 12-15-81

Job No. 2i2lJ266

Lab/lnv. No. 2121W266-2
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Particle Size, Percent Passing Atterberg Limits

#4
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1W' 67 l!4" --Sl

V2" 53

41

#10 -",,3~6__

#16 -,,2L.L.7__
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Type of Material Sand with gravel and cobbles, sellE boulders and silt Job No. ~12IJ266

Source of Material Test Pit #6 I.epth = 4-5' Lab/lnv. No. 2121.W266-2

Test Procedure AS'IM D422 Tested/Calc. By lIB Date 12-7-81

Reviewed By MD Date 12-15-81

u.s. STD. SIEVE OPENINGS IN INCHES U,s. STANDARD SIEVE NUMBERS
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Type of Material Silty sand with sorre gravel, trace oobbles

Source of Material Test Pit #2 D:pth = 0-2 '

Test Procedure AS'IM D422 Tested/Calc. By HE Date 12-7-81

Reviewed By MD Date 12-15-81

Job No. 2121J266

Lab/lnv. No. 2121W266-2
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Plastic Limit Sp. Gr.__



LABORATORY
REPORT

Job No. 2121J266

Lab.jlnvoice No. 2121W2 66- 2

Date of Report 12/17/81

CHEMICAL

SOIL ANALYSIS

DETERMINAliON SOC.O.AG. RESULTSSTD. METHODS

Sample Identification ... 4 (10-11) 9 (7-8)

pH 922

Buffer pH (Acid Soils Only) 921

Total Soluble Salts, ppm AZ 237 575. 353.

Nitrate NO 3 - N, ppm 1219

Phosphate PO 4 - P, ppm 1044

Potassium K, % Sat.jppm 844

Magnesium Mg, % Sat.jppm 860

Calcium Ca, % Sat.jppm 860

Sodium Na, % Sat.jppm 1032

Hydrogen H, % Sat.jppm 922 /

Cation Exchange Capacity 900

Sulfate S04 - S, ppm 1111

Chloride CI, ppm 947

Boron B, ppm 1062

Iron Fe, ppm 963

ZincZn, ppm 1098

Manganese Mn, ppm 1013

Copper Cu, ppm 1087

Material Resource Evaluation
Client Maricopa County Flood Control District

3335 West Durango
Phoenix, Arizona 85009

Project Soluble Salts Analysis

Type of Samples Bagged Soil Sampled By Date _

Source of Samples Submitted By Date _

Test Procedure Arizona Method 237 Authorized By Date _
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I IEI EK~~~~r~~:~E~;~~~,~~~~~~Ai~~:~~,0~~~':"'
I Tel. 602-624-8894 Tel. 602-774-8708

_______T_el_6_02_-2_68_-13_81 _
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Copies to Addressee (1)

10

Respectfully submitted,

EN/N~S TESTING LABORATORIES, INC.

Ll(J.wr v. V~
Robert V.~Ods, Chemist
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SOIL CLASSIFICATION AND LEGEND

I
. COARSE·GRAINED SOIL

MORE THAN 50% LARGER THAN 200 SIEVE SIZE

FINE·GRAINED SOIL

MORE THAN 50% SMALLER THAN 200 SIEVE SIZE

CLAYEY SANDS, SAND-eLAY MIX­
SC TURES MORE THAN 12% - 200 FINES

MAJOR
DIVISIONS

SILTS
AND

CLAYS
Liquid limit
less than 50

SILTS
AND

CLAYS
Liquid limit

greater than 50ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

DESCRIPTION

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR CLAY­
EY FINE SANDS OR CLAYEY SILTS
WITH SLIGHT PLASTICITY

PEAT AND OTHER HIGHLY ORGANIC
SOILS

INORGANIC CLAYS OF HIGH PLASTI­
CITY, FAT CLAYS

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SANDY OR SILTY
SOILS, ELASTIC SILTS

ORGANIC SILTS AND ORGANIC SILT­
CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO MEDI­
UM PLASTICITY, GRAVEllY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS

~CH

~:j:~:!:j~: PT

~CL

ML

MH

MAJOR
D1VISONS

SANDS
More than half

of coarse fraction
is smaller than

No.4
sieve size.

GRAVELS
More than half

of coarse fraction
is larger than

NO.4
sieve size.

DESCRIPTION

POORLY-GRADED GRAVELS OR GRAV­
EL-SAND MIXTURES, LESS THAN 5% ­
200 FINES

WELL-GRADED SANDS OR GRAVELLY
SANDS, LESSTHAN 5% - 200 FINES

SILTY GRAVELS, GRAVEL-SAND-SILT
MIXTURES, MORE THAN 12% - 200
FINES

SILTY SANDS, SAND-SILT MIXTURES
MORE THAN 12% - 200 FINES

POORLY-GRADED SANDS OR GRAVEL­
LY SANDS, LESS THAN 5% - 200 FINES

CLAYEY GRAVELS, GRAVEL-SAND­
CLAY MIXTURES, MORE THAN 12% ­
200 FINES

WELL-GRADED GRAVELS OR GRAV­
EL-sAND MIXTURES, LESS THAN 5% ­
200 FINES

GM

• GC'J

.~~.\
~~.:.: ':'. GP.. '

I

I
I

I
I

I
NOTE - Soils with 5 to 12 percent minus 200 fines

should be classified with dual symbols
PLASTICITY CHART

LEGEND OF BORING OPERATIONS

11

10090807040 50 60
LIQUID LIMIT

(

AUGER BORING
/ROTARY BORING
,_ ,-CASING
r-"~COREBORING

SIZE SIZE SIZE SIZEI__ ..J

302010

FOJ FINE lRAINJD SOIJ V
ANb FINE FRACTION OF CH VI I I

/f- COARSE-GRAINED SOILS
V

/
CL "~" t-

V MH&OH
ML-CL /"

1---- -ZC~V MLjOL1----~L 'o
o

60

50

10

Size Range

Above 12 in.
3 in to 12 in.
3 in. to NO.4 sieve
3 in. to ¥. in.
¥. in. to NO.4 sieve
NO.4 to No. 200
NO.4 to No. 10
No. 10to No. 40
No. 40 to No. 200
Below No. 200 sieve

BORING NUMBER - 2
GROUND ELEVATION

7 \
I

CP = PENETRATION RESISTANCE (CONTINUOUS SOUNDING) BLOWS/FT. 24 1

2.0inchO.D.bullnose, "A" rod, 14Ohammerwith3O"freefall, ~37 "
RF = more than 100 blows. ; ! }-MATERIAL DESCRIPTION

N = PENETRATION RESISTANCE (STANDARD) BLOWS/FT. 26 1:-1 '
2.0 inch O.D. split barrel sampler (ASTM D1586). "A" rod,........... 25 V1: MATERIAL CLASSIFICATION SYMBOL

140 hammer with 30" free fall. RF =more than 100 blows. "43 --~ESTIMATED MATERIAL CHANGE
,

R = PENETRATION RESISTANCE (SAMPLER) BLOWS/FT. 2.42" I.D. I

ring sampler, "A" rod, 140 hammer with 30" free fall. RF = more than ~,ABRUPTMATERIAL CHANGE
100 blows. \

DRY DENSITYOFSOIL_101.2pcf '-',
SOIL MOISTURE CONTENT - 10.7% CASING ~

GRADUAL MATERIAL CHANGE I

GROUNDWATER SURFACE DATE ('

DATE COMPLETED BORING --.-.<.... 4-27-71 'l CA:I:~SHOE

Component

Boulders
Cobbles
Gravel

Coarse Gravel
Fine Gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

SOIL FRACTIONS

Ring
Shelby Tube
Standard Split
BalT1!l
Block
Crab
Cutting
Venical Face Cut

Soil Classification: ASTM 02487

Classification is visual unless accompanied by mechanical analysis
and Atterberg limits. Percentage shown on log denotes visual approx­
imation ± 5%.

sample Type

R
T
S

B
G
C
V
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2121J266

DatJ-1-23-81

Date 12-18-81

Job No.

I

\.

I· .

I···

I'

I

30
45

.MD

~. GKC

I·

20
30

55 ~65 5

+~!:, I

I

I

10
J5

5
10

I ·······1··· , .
..... " .

Prepared By

Reviewed By

Particle Size
Distribution 96

l:! .!1 -;
~ .0 ~
~ ~ u

'ill 10 30
10 20 40

I I

5
15

I I

I

I

I·

I

2411

I

~
~~
~

No.

SOIL BORING DATA
Pl

Description

I

Stopped. @24'. No groundwater
table encountered.

SILTY ... GRAVELLY SANDiredd:Lsh-:brown ISl?-:SM
sore cobbles and .. OGGCis-ion9JOO1l1-
ders. SOm;:! ;C;Qnes exhili-itITPderCite
cerrentation

SAND AND GRAVELigray .to bravn, ISW-SP 124"
sorre cobbles and occasional boul-
der

I

I

Date 11-23-81 Driller M.C.F .C.D.

Datum

I

I

I

I

I

I,·

I

. I

DaIllf

Backhoe

Material Resource Evaluation ...... ..•....~.•.........

Not established

II IJ~
I==t=~

Darrp

~
Location of Boring

Elev. Top of Hole

Type/Size of Boring
,

Penetration
Resistance
Blow./Ft.

Depth
Ft.

~
2

3

4

5

6-
7

8

9

10

1

v I 2

3

4

5

6

7

8

9

~
2

3

4-
5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURPACE

CONDITIONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATiONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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Type/Size of Boring Backhoe

Material Resource Evaluation
'-'.'.-.,""y' "",..•••. " .••.•. " .. _- ..... - .• , ...... -, ..... ", ..••

Prepared By MD
,,'

.. ' Reviewed By GKC

11-24-81

12-18-81

Date

Date

2121J266......................................... Job No.P2No.

SOIL BORING DATA

DriIler.M·C:; .:E'. C. D.

Datum

Date 11-24-81

1458'

~
Location of Boring

Elev. Top of Hole

.}Ql

305r··· r·:45.....10 . ...•... . j:,~- •iin

60 125
75 40

I

···I····~·.w·I.w~··.w···.. __ _. ..".. - .

I .

I

oW .1.

Particle Size
Distribution %

.Ii I ~ 11 8
S l! .;: oll

U
~

I

10 I20
15 30

10 120 130 I 5
15 30 4;i ..... :LO L

1

II

I ·Iw.• I··.w···l·· It

I···· ·····1

1 ··1 ..... 1 . I

1

5
15

5
15

1

1

24"

24"

I I

.§ !i

~~ illd
SM 1#10

I

SM I I ITRI25./501··SI····X..
5 35 6020 .

1

Description

SILTY.GRAVELLYSANDireddish-brONnISP-SM
sorre cobbles. and occasional.boul-.
ders. Sarre zones exhibit noderate
cerrentation.

GRAVELLYSANDi.w:reddish""brown ...

Stopped @24'. N'() 9J::"()UIldwater
table encounb=red.

I·

1

]
-&!'
l!
\J

I

I"

I .

1

I

f-
~!
j~

Danp

Darrp

1

~:L. ". qCUUP ISILT':{ GMVELLX$ANDi .... J::"E;qQiSh.=ProNI1l SP=SM
sOI$copb:LE;S arlq QCglsioD<:ill:>o1.J:L= .
qers .SoillE;. :z;onE;S... ~il:>,i tn:pjE;r<3:t:E;
~nt<:ition

iSl.Qamp I SIL'IY SANDi .1iglrl:b:r"Odn

~

h
~

!
1-1---.,-----fl i

.;:

Penetration
Resistance
Blow./Ft.

Depth
Ft.

~
1

2

3

4

5

6

7

8

9

10

1

~ 2

3

4

5

6

7

8

9

~
2

3

4-
5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORINCJ LOCJS REPRESENTS SUBSURPACe:

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND ATTHE TIME DESICJNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY POR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNINCJ CONSTRUCTION OR

AS DEFININCJ CONSTRUCTION TECHNIQUES.



.. - - - - - - - - - - - -,- - - - - -
No.

[f]
Location of Boring Materia1E§§Q1,1T~Evaluation

SOIL BORING DATA

P3 Job No. 2121J266

.. Driller M.C.F .C.D.

Elev. Top of Hole 1453'

Type/Size of Boring Backhoe

Datum

Date 11-25-81

..... . Prepared By MD
,r'

Reviewed By GKC

Date

Date

11-25-81

12-18-81

I

I

501 20}c ¥ X ¥XI
60 301· I. I.- .

,,':J:'R

~§ligtr J~!}{I[*,

I

I
I

TRI 20
10 30

I ··········,··················1······••••••••• ·.1 •••••••.......

I 1'''''1'''1--1,

II 1+

I61 •••••·~.~I ..~~
l~li~I;~

I

.. Crain ~ ~ Dry Plas- Consis· Cemen-
'-----r---..:..;.:..==.:r---r---1 "i·8 Shape ~.~ Strensth ticity tency tation
r ,:;'''' 0;8 f----+--.-4---+---

f . d"9.~ "'! E.r; e :t: ~
~ _., ~~ic:~"2'.c§,-'~.:!~i'l:~.a..c:~'.E:;~"E~1:;~
"li n~ !'.215Lu z t..J'ilfd..J'llr.l\u:v;~H~UI
eli tl. < Jt ~ ~ ;>: ~ ~ ~ , .~ ~

12"

I II

I ..

11I

i
]~

j
U

I

SM

SW-SPI24"

I

Description

Stopped@ 23'. Nogroundwater
table ..encounte:r:<:;q.

I

I

I

SIL'IYGRAVELLYBANDireddish-::hroWl1 ISP....SMI24."
sorre ... cobb1es .andoccasiOl1alboul....
ders. . Sorrezones.exhibitrroderate
cerrentation ..

SAND ANDGAAVELi .... gray.tQ .. bra.vn,
some cobbles and. occasionalboul....
ders.

I

I!

I

I,'

I

f~
ilS

H

t;l.qarrp

t;l. qamp I SILTY GRAVELLY SAND i light brown

parrp

l;'

h
&

I

!
1--1---,-,-----11 i

.;Ii

Penetration
Resistance
Blow'/Ft.

Depth
Fl.

~
1

2

"3
4

5

6-
7

8

9

10

1

~I 2

3

4

5

6

7

8

9

~
2

3-
4

5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURf'ACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMP,LED PRIMARILY f'OR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART Of' THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



- - - - - - - - - - - - - - - - - - -

~l. Dfmp I SILTY GRAVELLY SAND; light bravn

11-25-81

12-18-81
Date

Date

2121J266

I

····1 ,.1: :

: : , .. fr "
.... ;.. I Ilit! + I

N.',,;..,~ •

....................................... Job No.

1·····11

I I I

.. ... ·1··············

1·.. ·1

I

Prepared By MD

Reviewed By ~. GKC

I

I

• Crain ~ ~ Dry Plas- Consis~ Cemen-

I
i 8 Shape i·~ Strenath ticity tency tat ion

I i I I I u" .."9. &! ~ r-,.-.-.,-,-.-.+-.,--+-.,---+---1
~-ll-!l '~E.. ,e ::: ~

_. :;hC~'ll.cg""~.a-;'i~p"" E;E;;;"E~.E1!~
H~ il'1l ilLHzt""~id""'ll,i il:~~H~~~1

Q..<~«~ . .>, ~ .~. .~ 1

I .5 I Particle Size
nic.trihlltinn%

~ .s
i<II

~ l
~

11
~ ~

I! .;:
<J

SM 12" TR

I
10 60 30

............... 1

SM 1\... TR 25 50 5
5 35 60 20

I

No.

SOIL BORING DATA
P4

Description

11-25-81 Driller M.C.F .C.D.

Stopped. @. 21'..... No groundwater
table encountered.

()c::GCi$i.QJ.1Cll...P9JJ.l~:t:'$.· .....

GRAVEILY .SAND t l:§c:1d~§h...brown

I

]

l~

Datum

Date

I

I

I

I·

I··

B

DaIq;:

I

I I

.~

h
~

Materials Resource Evaluation

1454'

Backhoe

!
~

~
.;:

[IJ
Location of Boring

Elev. Top of Hole

Type/Size of Boring

Penetration
Resistance
Blows/Ft.

Depth
FI.

~
2

3

4

5

6

7

8

9

10

1

;1 2

3

4

5

6

7

8

9

, 20

~
2

3

4

5

6

7

8

9

30

NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURI'ACE

CONDITIONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIQNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



-- - - - - - - - - - - - - - - - - -
SOIL BORING DATA

2121J266

Date 11-16-81

Date 12-18-81

Job No.

MD

GKC
Prepared By

Reviewed By

1No.

M.C.F.C.D.Driller

Not dete:rrrrined

11-16-81Date

Datum

Material Re§ource Evaluation

Backhoe

S1. parrpl SILTY GRAVELLY SAND; light bro.vn xxx }4 x IX20 iX
30

]
J!

50
60

]
20
30

Particle Size • Crain!: 1: Dry Plas· Con~is- Cemen-
Distribution % ~ S Shape ~ .~ Strenlth ticity tency tation

~- ~ - ~ I-----t--+--+--
~ ~ d~~.-!:... ~ e ~ e 'l: !!
o _. -5~t:C:~"i'i~~~.=~i~.~.~l~.E~;;;"E~.Et!~,
~ H~~]5LH:H"'pd"'1lr~t4:~dB~:t!;
Vi a.. <~ ~~ >. ~ ~ .~ 1~

TR
10

f
~

l~

.5

.~
VI

12"

.~

~~
d

SM

Descriptioni!
u

f~

~li
~~

~

h
~

!
..!!
Co

~
'"

1 1······· ····· ••. 11················,

I

S.... 1.... Parn8..... Ito qnnp I

SILTYGRAVELLX$ANDire<:1dish....P:rq.vI1 ISP-SM
som:= .CX)}:)b1E:!s and occasional boul-
ders • Some .. 2:0nE:!S E:!Xh:ibit:rrpd,€!rCl,te
cerrentation.

24" 5 110 120 130
15 15 30 45

5 I~
10

~

t

I;~

I I I I
I I

.. , .0.

I I I I I I I
I I
I

I

II

I

I

I~ .

I

. ·····1

I

I I

I

I

Stopped @ 12'~fJogroundwater

table encountered.·

I

I

I

NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURI'ACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATiONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



- - - - - - - - - - - - - - - - - - -
Type/Size of Boring Backhoe

SOIL BORING DATA~
Location of Boring

Elev. Top of Hole

Material~s()llrce.Evaluati,.°11

Datum Not detennined

Date 11-17....81 Driller

No.

M.C.F.e.D.

Job No.

Prepared By MD

Reviewed By ,'- GKC

212lJ266

Date. 11-17-81

Date 12-18-81

rl ...
: : ;::

..

~I,c
. . .

~~"

I

20 t Ixxlx~
~ .. ~

1

I

I 1

I II

I·

I I I·

I I I

5 ..110 20 30 SlID
15 .. 15 30 45 10

I I

I

I

I ··1· I I ····1

'IR 120 150
,10 30 60

, Crain ~ l; Dry Plas- Ce>nsis- Cemen-i g Shape ~.~ Strength ticity tency tat ion
I---r-~-r-~":":":":-_..,....-~ .:;'" .. ~

.. ~.!!! 1?~ "'! eJ:: E :t: ~
-5 _ -. -5 ~-g c: ~"2.c: ~..J ~.:!~i ~~.a.c ~ _E~~"E~:E j~ ~
il ll~~.z5LHH-'~J:d-'1lf,j\~~dH:111
~ Q.<~D'~ >' ~~, ,~

1

24"

I

I

I

1

I·

1 I 1

.£

] ~
l

SM 112"

1

Description

SILTY GRAVELLY SANDi .reddish:-bravn.. 1SP:-SM
SOIre.cobbles and. occasionaLboul:- .
ders •.. SOIreZOnes. exhibiLIIDderate
cementation.

Stopped @12.' •...Nogroundwater
ta1:>leencountered... .

l~
u

I

I

I

I

1

I

H
jd

~l. $TIP I SILTY GRAVELLY SAND i light brown

~l. IfmP..
Ito~

.~

h
~

!
I I I{

E
~

Pen'etration
Resistance
Blow'IFt.

Depth
Ft

~
1

2

3

4

5

6

7-8
9

10

1

-J~
-J 3

4

5

6

7

8

9

~
2

3

4

5

6

7

8

9

30

NOTE' THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURPACE

CONDITiONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY POR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART Of' THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



- - - - - - - - - - - - - - - - - - -

I I I I I I

I L I

S1. pqrrpj SILTY SANDi ligiltbravn I SM

SILTY GRAVELLY. SANDi ... reddish-b:rown ISP-SM
sone. cobble$ aIlc1 .. Qcgasionalboul-
c1e,r$•.... $Qm= ..... :z;Qn~$~xl1ibi.t:rrod~rat:~ I

I cerrentat:ion.

SILTY GRAVELLY SANDi reddish-brown ISP-SM
sone cobbles and occasional boul-
ders. Sorre zone!:) exhibit rroderate
cerrentation.

xx

11-17-81

12-18-81

I

I '

Date

Date

2121J266

I

Job No.

51xx I X :>4 IDtx IXX

10

161XX I:x}l :}6& ... , IX}

" .. ,.

j=-I I'll

I I

30
45

~~ 1~4 Mlx Ixx,,1 ' •IXX

MD

c" GKC

I

.\ I

Prepared By

Reviewed By

I I
#10

24" 5 10 20
15 15 30

I I

3

Particle Size
Distribution %

j r: 1 I -g:D

~ S <J Jl

24"T 5 10
3g1

30
15 15 45

.g
~~
d

No.

M.C.F.C.D.

SOIL BORING DATA

Driller

Description

11-17-81

Stopped @12'. Nogrounc1water
table encountered.

Datum

Date

I

I,'

S.l... ~..'to~

Material Resource Evaluation ......... , .

1456'

Backhoe

~ .~ !- ]lI'I- h i3B~

H l-J0.
~ ~ IJ

<II

S1.

~
Location of Boring

Elev. Top of Hole

Type/Size of Boring

Penetration
Resistance
Blow./Ft.

Depth
Ft.

~
1

2

3

4-
5

6
-
7

8

9

10

6;1
1

2-
3

4

5

6

7

8

9

~
2

3

4

5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THiS DATA

SHOULO NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTiON TECHNIQUES.



- - - - - - - - - - - - - - - - - - -
11-17-81

12-18-81
Date

Date

2121J266Job No.

MDPrepared By

Reviewed BY"" GKC

4No.

SOIL BORING DATA

Driller M.C.F .C.D.11-17:-81
Datum

Date

Material Resource Evaluation.............................

1456 i

ffiJ
Location of Boring

Elev. Top of Hole

Type/Size of Boring Backhoe

xx

I

~

I

x xl xx50
10

I······

l
30
45

I 1•................ 1.•.
1

.

.. ' .. ".'."' .

I I·· .

.L It I

I I I·· I···

Particle Size
Distribution 1)6

i ~ l
~ S l!

t,)

5 10 20
15 15 30

J
I

I

I

24"

I

~
~~

J!
u

Description

I

I

Stopped@12'...No.groundwater
table encountered.

SILTY GRAVELLY. SAND; reddish-brown /SP-:-SM
some cobblesangoccasional boul-
.ders. ..... Serre .zonesexhibit .. noderate
cerrentation•.

I!
c:;

" I

:' I
I

I 1 I 1 I I

I I

I I

I

I

I

I

,..

f-
~i
~d

~l. IfmP
I I· ..

I

l;

h
&

!
1-1--,,--:---11 j

Penetration
Resistance
Blow./Ft.

Depth
Ft.

~
1

2

3

4

5

6

7

8

9

10

t;:;/

1

2
-
3

4

5

6

7

8

9

~
2

3

4

5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORINCi LOCiS REPRESENTS SUBSURI'ACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESICiNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOUL.D NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTiON TECHNIQUES.



- - - - - - - - - - - - - - - - - - -
Particle Size . Crain ~.t- Dry Plas- Coosis- Cemen·

Distribution % "i 8 Shape ·-;"E Strength ticity tency tat ion

0" ... '2 ~~, 'J: ~
c Ji"3il] ,,! E".!!!'" E..c ~ :s",,-1P

_. ::lI Cll~_ '&. .... .2 oc j ~ l:~V'I ~ c::.z: ::-

~ n ~ ~~ se!lih!Jii~hi~o:~~H~H
liS Q.<~Q:~ > ~ ~ '~ ~

I I ::·1 I Ij
I I II... I

II I I I···········

I I I

Reviewed By'" GKC

x

r
:~

I

r
(: •. I.,....

---..JL

2121J266

Date 11-17-81

Date 12-18-81

f{.' ~

I

kk'

xx

Job No.

TR¥x
5

I.... '

I

601·· ..·~····......... TR.,··.'
70 5 ., x

55
65

JOI·······5 ~.I.K,XI ~
45.10 1.:.

I ··········1

30
40

20
.30

I II

f I \.

I

III

10
20

10.
15

I

1

Prepared By MD

5.
15

I

I

24"

I

.~

l~
d

SW-SPI24"ITR
10

SOIL BORING DATA

No. 5

Driller M·(:.F.C.D.

Description

11-17-81 ..

Stopped@12 '... .. No .. groundwater
table .. encountered.

I

I

SILTY GRAVEL:L¥ .S.ANPire.. <1<1ish:--br<MllIS.p.. :--SM
sorre cobbles and occasionaL boul"":' ... .....

J.... '1 .. ders •.....s~zmes.exhibitm:xlerate
.cerrentation•.....

1

I

S1. ~9IJlf

Material ~?Ql..l,J:::~ ~:g:vall.lation

1453' Datum

Backhoe Date

~ .~ f" ]r... h ali-a H 1~
~ .5 \J

VI

[f)
Location of Boring

Elev. Top of Hole

Type/Size of Boring
,

Penetration
Resistance
Blow./Ft.

Depth
Ft.

~
2

3

4

5

6

7

8

9

10

1

~l.:
3

4

5

6

7

8

9

~
2

3

4

5

6

7

8

9

30

NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUE$.



- - - - - - - - - - - - - - - - - - -

~ ~
Particle Size

.~ !!~

]If
Distribution %

t- h- ai Description =3 >-
~

j~ 1-, ~'" j ~ <30. ~ 1 ~E & 1i :D
.;: U S l! .;: oll

U ~
...,

iii

Sl. parrq; SILTY SAND; .. braNIl SM #10 80 10
90 20

I ···············1 I L 1················1·····

Material Resourc~.Evaluation

S1. PClITl=

I

212lJ266

Date 11-17-81

Date 12-18-81

I

~····.~:.·t·•...-I :---"j"---';'- "':

Job No.

, Grain!: ~ Dry Plas· Consis· Cemen·i g Shape ..;'~ Strength ticity tency tation

S" ~ ~"v.;l1~ .~. .'", • • .~
~:;~-6 . ~~. E","~ e c '!;_-~

;_ .: "5 ~-g c: &:. c:...l !.2 QDZ c:~~=..c: J: t:~V;"E ~:.c l!
n~ :!'1l5~ Hi~ t-'p d-'llf~ii:~~H~~~

~ <~ 0: ~ >: _ ~ 1 _~ ~

I 1

I"

I,

1

1

..... I

30 .1 5 ~.. Ix xl XX
45 10 I.

·1"" 1

20
30

I

II II

I. """

Prepared By MD

Reviewed By " GKC

I

I

I

24" 5 110
15 15

I

No.

SOIL BORING DATA

DrillerM. C.F •C.D.

Not detennined......................................

11-17-81

Stopped.@ .12' •...... No. groundwater
tabIe encountered•...

SILTY GRAVELLY..SAND; .. :t:"E=dd:isl1__b!:,g.Jl1!SI>__SM
$One cobbles .... cmd .QCcC:lsionalboul__
ders •... Sorre~oI1ese~b:it rrpCieI:'ate l
cementation.

1

I

Date

Datum

1

I

I

I

I·

Backhoe

[fJ
Location of Boring

Elev. Top of Hole

Type/Size of Boring

Penetration
Resistance
Blow,/Ft.

Depth
Ft.

~
2

3

4

5

6

7

6

9

10

1

~~
3

4

5

6

7

6

9

lffil
3

4

5

6

7

6

9

30

NOTE: THE DATA PRESENTED ON THESE BORINCi LOCiS REPRESENTS SUBSURFACE

CONDITIONS ONL,Y AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESICiNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING D....TA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNINO CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.



- - - - - - - - - - - - - - - - - - -

I

I

Ix~.xx

I

I

Job No. ... 2121J266
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NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITIONS ONLY ATTHE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THiS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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NOTE: THE OATA PRESENTED ON THESE BORING LOGS REPRESENTS IUBSURPACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THiS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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NOTE, THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURI'ACE

CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.

THiS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THiS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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NOTE: THE OATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE

CONDITiONS ONLY AT THE SPECIFIC TEST LOCATIONS AND ATTHE TIME DESIGNATED.

THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES.

THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR

AS DEFINING CONSTRUCTION TECHNIQUES.
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