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55! STANLEY CONSULTANTS, INC.

2929 East Camelback Road. Suite 130 • Phoenix. AZ 85016-4425

February 5, 1996

Richard Perreault
Chief, Planning Branch
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
Planning and Project Management
2801 West Durango
Phoenix, Arizona 85009

RE: Contract No. 94-29
Project No. STP 600-8-(002)
TRACS No. H087S03D
Design of Red Mountain Freeway
(Price Freeway - McKellips Road)

Dear Mr. Perreault:

FEB 051996

Enclosed please find two (2) copies of the Final Geotechnical Investigation Report for the new Salt
River bank protection, which will be constructed as part of the Red Mountain Freeway project
between SR101L and McKellips Road.

This information was inadvertently omitted from your latest submittal package.

If you need additional information or have any questions, please contact this office.

Sincerely;

STANLEY CONSULTANTS, INC.

Steven Wilcox, P.E.
Project Manager

sw/t1b: FEBOO4.60/12168

cc: J. Holzmeister - WPA
Project Files (12168)

MEMBER OF THE STANLEY CONSULTANTS GROUP • INTERNATIONAL CONSULTANTS IN ENGINEERING. ARCHITECTURE. PLANNING. AND MANAGEMENT



6AGRA
Earth & Environmental

18 January 1996
AEE Job No. E94-124
Phase II, Report No.6

Revision No. 1
Addendum No. 1

Stanley Consultants, Inc.

2929 East Camelback Road
Phoenix, Arizona 85016

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix, Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272-7239

Attention:

Gentlemen:

Steven D. Wilcox, P.E.

Project Manager

RE: SOUTHBANK PROTECTION
RED MOUNTAIN FREEWAY - PHASE II
DOBSON ROAD TO MCKELLIPS ROAD
ECS CONTRACT NO. 94-29
TRACS NO. H 0875 02D
MARICOPA COUNTY, ARIZONA

We have performed additional geotechnical borings in the vicinity of the aggregate washout

ponds located from Station 484 +00 to about Station 494 + 00. The aggregate wash ponds
currently are active and contain saturated clays. In order to avoid the clays and limit right-of­
way requirements, a vertical wall in conjunction with a sloped portion of the Salt River bank
protection is proposed for this area.

Nine borings were advanced with our AP-1 000 hammer drill rig utilizing 9 1/4-inch dual wall
pipe. Boring Nos. 1V, 3V, 5V, 7V, and 9V were advanced vertically to a depth of about 40
feet below existing grades. Boring Nos. 2A, 4A, 6A, and 8A were advanced at a 30 degree
angle from the vertical toward the existing clay ponds to a total length of about 50 feet. Logs
of the test borings and a site plan showing the boring locations are attached.

Man-made fill consisting of sand, gravel and cobbles with varying amounts of construction
debris were encountered in the borings. Large concrete particles should be expected in at
least some of the excavations, along with asphaltic concrete, bricks and some wood and steel.
The fill extends about 30 to 32 feet below existing grade or to about elevation 1171 to 1176
feet. Native deposits of sand, gravel and cobbles with some to occasional boulders underlie

the fill material. No free groundwater was encountered in the borings, however, seepage of

Engineering & Environmental Services
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water from the existing ponds could affect construction. Estimated limits of the fili are shown

on the attached site plans.

In the area where available right-of-way and the clay pond restricts construction, It IS

recommended that the upper 20 feet (vertical height) of the Salt River bank protection consist

of cement stabilized alluvium at a 1H: 1V (hori2.untal to vertical) slope. A vertical, 4-foot wide

reinforced concrete wall should extend from the bottom of the sloped bank protection to at
least 10 feet below the estimated scour elevation. This will result in a vertical wall height of

about 27 feet.

Due to the granular nature of the soils, it is anticipated that trenching will require slurry

assistance techniques. Slurry properties and concreting techniques should meet the same
requirements as those presented for drilled shafts in Section 609 of the Arizona Department

of Transportation (ADOT) Special Provisions. Reinforcement requirements are anticipated to

be minimal.

The global stability of the proposed system was analyzed utilizing the computer program

STABL5 developed by Purdue University. A safety factor of 2.4 was calculated for a 20 foot

high, 1H: 1V slope above a 27 foot vertical slope, as recommended. The 10 feet of toe down

below scour depth is necessary for the stability of the vertical portion of the wall.

This addendum should be attached to the original report and made a part thereof. If there are

any questions, please do not hesitate to contact us.

AGRA Earth & Envir

~
/

~ f/

N rman H. Wetz,

Senior Geotechnical

c: Addressee (10)
mcb/J96-211-18-96
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8" 0.0., 3 1/4" 1.0.
hollow stem auger or 4 1/2" solid stem continul)us flight auger. Carbide insert teeth are
normally used on bits so they can penetrate soft rock or very strongly cemented soils. A
CME-55 or CME-75 truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering about 7,000 to 8,400
foot-pounds torque to the drill spindle. The spindle is advanced with twin hydraulic rams
capable of exerting 16,000 to 20,000 pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC or river-run
material, which normally requires other techniques for penetration. Grab samples or auger
cuttings may be taken as necessary. Standard penetration tests or 2.42" diameter ring
samples are taken in coniunction with the auger borings as needed, with the sampling interval
and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill Systems AP1 000 drill
rig advancing a double-walled drive casing with a link-belt 180 diesel pile driving hammer,
having a rated energy of 8,100 foot-pounds per blow. Where noted on the boring log, the
hammer is equipped with a supercharger which can boost the energy to approximately 12,000
foot-pounds per blow. The supercharger is used only in portions of the boring where blow
counts are relatively high. Cuttings are removed with compressed air by a reverse circulation
process, and are collected in a cyclone from which grab samples are obtained. The drive
casing is either 9" 0.0. by 6" 1.0. or 6 5/8" 0.0. by 4" i.D. and employs an expendable bit
of slightly larger diameter than the 0.0. of the casing. Hammer blows required to advance
the drive casing are recorded in l' increments, as noted on the boring logs. Standard
penetration tests or 2.42" diameter ring samples taken are noted on the boring logs.

Odex System The Odex (overburden drilling with the eccentric method) system, also referred
to as the DTH (down-the-hole hammer) system, consists of a pneumatic-rotary percussion
down-the-hole hammer operating at the IJC,~tom being drilled through a 5" diameter steel
casing. The eccentric button percussion bit overreams the boreholes and allows advancement
of the casing. The same compressed air or air-detergent (foam) mixture that operates the
hammer also serves to expel the cuttings from the borehole, where they can be collected as
grab samples. Retraction of the eccentric drill bit allows removal of the hammer from the
center of the casing to facilitate standard penetration testing (ASTM 01586) where noted on
the boring logs.

~AGRA
Earth & Environmental



TEST DRILLING EQUIPMENT & PROCEDURES (CONT.)

Schramm Rotadrill The Schramm T64H truck-mounted drill rig is a top drive rotary rig capable
of up to 85,500 inches/pounds of torque with a pulldown capacity of 35,000 Ibs. Drilling is
performed with either 4", or larger, diameter Tricone roller bits or 4" to 6" diameter
down-the-hole hammer. Cutting removal is facilitated by compressed air or air/water mi).tures
and collected in a cyclone. Where noted on the boring logs, grab samples of the cuttings
were collected. When casing is required to stabilize the borehole, an Aardvark drill through
casing hammer is utilized, permitting simultaneous drilling and driving of the casing. Casing
penetration is recorded on the boring logs in feet per minute. Standard penetration, 2.42"
diameter ring samples, Shelby tubes, pitcher tube or Denison samples taken are noted on the
boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the ASTM 01586 test procedure. In many cases, 2" 0.0., 1 3/8"
1.0. samplers are used to obtain the standard penetration resistance. "Undisturbed" samples
of firmer soils are often obtained with 3" a.D. samplers lined with 2.42" 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound, 30-inch free fall
drop hammer required to advance the samplers in 6-inch increments. However, in stratified
soils, driving resistance is sometimes recorded in 2- or 3-inch increments so that soil changes
and the presence ()f scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These values are expressed
in blows per 6 inches on the boring logs. "Undisturbed" sampling of softer soils is sometimes
performed with thin walled Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers
or continuous CME samplers. Where samples of rock are required, they are obtained by NO
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in watertight
containers to maintain field moisture contents for testing. When necessary for testing, larger
bulk samples are taken from auger cuttings. Also, representative samples are obtained from
the cuttings from the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or geologist who
examines soil recovery and prepares the boring logs. Soils are visually classified in
accordance with the Unified Soil Classification System (ASTM 02487), with appropriate group
symbols being shown on the boring logs.

njI1M1-9517-11-95
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UNIFIED SOIL CLASSIFICATION SYSTEM
SOils are visually classified by the Unified Soil Class ~.catlon system on the boring logs presented in this report.
Grain-Size analy-;is and Atterberg Limits Tests are ofter' performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detail~d description of the system. see "The
Unified Soil Classification System" Corp of Engineers. Ije: Army Technical Memorandum No. 3-3t;7 (Revised April
1960) or ASTM Designation: D2487-66T.

MAJOR DIVISIONS IGRAPHIC GROUP
SYMBOL SYMBOL TYPICAL NAMES

CLEAN GRAVELS

(Less than 5% passes No. 200 slevel

Well graded sands. gravelly sands.

Well Qraded Qravels. gravel-sand mixtures.
or sand-<;)ravel-eobble mixtures.

Clayey gravel s. gravel-sand-cl ay ml xtures.

Silty gravels. gravel-sand-silt mixtures .

Poorly graded gravels. gravel-sand mix­
tures. or sandijravel-eobble mixtures.

Si Ity sands. sand-silt mixtures.

Poorly graded sands. gravelly sandS.

IClayev sands. sand-clay mixtures.

GC

GP

GM

SP

GW

SM

SC

SW
IDa Ooe

o 0 • 0

P 0 0 0 a

r·"" " ],. .

Limits plot above
"A" line & hatched zone

on plastlcltv chart

Limits plot below
"A" I,ne & hatched zone

on plastiCity chart

Limits plot below
"A" line & hatched zone

on plasticity chart

L,milS plot above
.. A" line & hatched zone

on plastiCity chart

CLEAN SANDS

(Less than ~·I. passes No. 200 selvel

GRAVELS WITH

FINES

(More than 12 %
passes No. 200 sievel

SANDS WITH
FINES

(More than 12 % passes
No. 200 slevel
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0 c
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...J-

Inorganic Silts. clayey Silts With slight
plastiCity.ML

~ ~S SILTS OF LOW PLASTICITY I I I II
~ :;~~ ILIQuid Limit Less Than 50) I I I I
== c~o~ t------------------------1.i4"'"L.r+,,.;....---+_-----------------__i
'" "';'!; SILTS OF HIGH PLASTICITY I Inorganic Silts. micaceous or diatoma-

~. ic (Liquid Lim.t More Than 501 I. MH ceo us Silty soils. elastiC silts.
~ I
'>' ~:< CLAYS OF LOW PLASTICITY V~/ i Inorganic clays of low to medium plas-

II) ~~~g V/ /--:: CL tlclty. gravellv clays. sandy clays. silty
~ oie.. (Liquid Limit Less Than 50) r// clavs. lean clays.
~ 1':"89 t------------------------~w:~:,;:~+.,,:..,.r----+--------------------i
u ~~~3 CLAYS OF HIGH PLASTICITY 'l'~ Inorganic clays of high plastiCity. fat

~ :rOo (LiqUId Limit More Than SOl 'l') CH' Clays. sandy clays of high plastiCity.

NOTE: Coarse grained solis With between 5% & 12% pasSing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plastiCity chart to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

80 90 100

60 ....---r--r---,--.----,..----.,.--.,.---"T---,---,

50f---+---+-+---+---+--+---+---+---'~/---l'
~ CH ,/

~ 401--+--+--+---+---i---+--!-""'-+--4---+

~ /,/\\....f- AI LINE=30 t---t----+--t---t--.....,t---¥'---t--.....,--.......-...,

~ CL V I
<l: 20 t--+--+-_-+-_-+_,...q_.--1I-M.:.;.H:...:.;..._-+_--l_-1

ii CL-ML -17 /V
, 0 t--+---+-::~:-....:Vf--:,o.L-+---+---+---+--+----.;--1

~W Ml
O'-_.l-_loC----J__.l-_.l----J_---J_~_ __l_ ___'

o 10 20 30 40 50 60 70

LIQUID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (Solt or clay)

I PARTICLE SIZ E RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to ¥. in.
¥. in. to No.4 siove
No.4 to No. 200
No.4 to No. 10
No.10 to No. 40
No. 40 to No. 200
Below No. 200 sIeve

I
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the relative density, consistency or
firmness of soils relative to the standard penetration resistance is presented below. The
standard penetration resist:mce (N) in blows per foot is obtained by the ASTM 01586
procedure using 2" 0.0., 1 3/b" 1.0. samplers.

1. Relative Density. Terms for description of relative density of cohesionless,
uncamented sands and sand-gravel mixtures.

Relative Density

0-4
5-10
11-30
31-50
50+

Very loose
Loose
Medium dense
Dense
Very dense

2. Relative Consistency. Terms for description of clays which are saturated or near
saturation.

0-2
3-4
5-8

9-15

16-30
30+

Relative Consistency

Very soft
Soft
Medium stiff

Stiff

Very stiff
Hard

Remarks

Easily penetrated several inches with fist.
Easily penetrated several inches with thumb.
Can be penetrated several inches with thumb
with moderate effort.
Readily indented with thumb, but penetrated
only with great effort.
Readily Indented with thumbnail.
Indented only with difficulty by thumbnail.

3. Relative Firmness. Terms for description of partially saturated andlor cemented soils
which commonly occur in the Southwest including clays, cemented granular materials,
silts and silty and clayey granular soils.

Relative Firmness

njfIM1-9517-11-95

0-4
5-8
9-15
16-30
31-50
50+

Very soft
Soft
Moderately firm
Firm
Very firm
Hard

OAGRA
Earth & Environmental
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Page1 of 1

PROJECT _R_e_d_M_o_un_t_ain_Fr_ee_w_a...:....y LOG OF TEST BORING NO. lV

JOB NO -rn-124 DATE 1-2-96 LOCATION Sta, 486+43,148' L

y

RIG TYPE AP-1000

Q) c BORING TYPE 9 1/4" Dual Wall Percussion.. c c. C ?: .... -0
SURFACE ELEV. 1203.12':J 0 Q) >- -~

'0'';;
0'- 0 ftj ~ :J ...

Q.l ..... o.~ (J)ftl Stanley Consultants Survey:J .... c 0 0
~~i 0 DATUM.= ~ ~

Q) Q) U ... c'" II) .,,~

~ ~ a. a. o c..~ ~2!~~ .!"coa. .... c ~ "Cij c. E E ~ >- .~ .- c 0 >- -..Q) ftl Cl 0 .- ftl REMARKS VISUAL CLASSIFICATIONQ) Q) o Q) Q) ~ 0 ftl ftl ~ '" :J 00 Gi ... c_
o.!: u. Ull.a: <.:J...J (J) (J) iii o:flu ~Ull.o ::JU

0 N/A ~ slightly Mar.-made FILL=
N/A ==== = moist SANDY GRAVEL, some silt,=

8 ==== = predominantly fme to medium grained=
125 =~ loose to sand, coarse grained subrounded.....

5 115 ==== = very dense gravel, nonplastic, light brown.....
150 =""",
150

.- >< A note: some construction debris~- I-~

88 ..... including concrete, brick & trace of
~

136 == wire, asphaltic, plastic
199 =

10 :::::===5i?

132 ..... note: dark brown from 24' to 25',- ====
175 ==- slightly moist to moist

- ====
57 ~ GP
60 '"=" =

=
66

=::§o

15 ==-
84 ==-=
108 ==== =-=
134 ==== = ,." '., A=
121 ===

20 74 ==== =--N/A ~--""'"
51 -===
57 =-

=~

87 .....
-==- -=-

82 =
25 -~

50 """==70 -45
:::§;z~

.-
35

=~
"=i :A=

140
:::§a" >iii!-

JO -50 NATIVE106 =-=- :,.,; A SAND, GRAVEL & COBBLES, some173 -- slightly=§:~ boulders, predominantly medium350 - moist::§=~ grained sand, subrounded cobbles &529 """ GP35 200 =- very dense
gravel, poorly graded, nonplastic, light-== brown104 .....

74
~:§:-- note: increase in cobbles & small

69 ~~
.""i A==- boulders at 37', estimated maximum

40 panicle size of 36"
Stopped Drill at 39'

45

50
GROUNDWATER SAMPLE TYPE

DEPTH HOUR DATE

:sz none A . Drill Cuttings

y S - 2" 0.0 .. 1.38" 1.0. Tube Sample.

OAGRAU - 3" 0.0 .. 2.42" 1.0. Tube Sample.
NR - No Recovery

Earth & EnvironmentalT - Thin Walled Shelb Tube



PROJECT Red Mountain Freeway

Page1 of 1

JOB NO E94-124 DATE 1-2-96 LOCATION Sta. 486 + 45. 152' l

RIG TYPE AP-1000

III c BORING TYPE 9 1/4" uual Wall Percussion

~ ~ OJ
Q. ...

~ ... -0 1202.76'>- c .... L '0'';:: SURFACE ELEV.
a.- U co ~ :::l 'co Q)_ o.~ (/Jitl Stanley Consultants Survey:::l ... C 0

~~i 0 DATUM
.= ~ ~

0 III III U ... c- OJ
"'C~

L :.c a. a. o Q..~ ~2~~ .~.(O

C. ... C ~ 'w Q. E E ~ >- .~ .- c 0 >- ......
III Itl Ol 0 .- Itl REMARKS VISUAL CLASSIFICATIONIII III o III III ~ 0 Itl Itl ~ .. :::l 00 Q; ... c_

0.:: u. uc.a: Cl...J (/J (/J iii o~u ~uc.o ::::>u
0 N/A - slightly note: drilled at 30 degree angle from""'"N/A -=- = moist to vertical=

20 ~=. moist Man-made FILL
~

33 ==5: SANDY GRAVEL, trace to some silt,-=
5 36 == medium predominantly medium grained sand,=90 :::§c~ dense to subrounded , nonplastic, brown to light

101 - very dense== gray
226 =

~

>150 == note: some concrete debris
162 =s.

10 - ====
254 - note: considerable voids with large

=~
N/A = pieces of concrete debris from==N/A ~ GP 19' to 27'
N/A

-=-~

-

57 =~ note: increase in silt & clay from 28' to15 =
63 ==== = 32', possible pond sediments=
62 ~~ .>< A-70 == :>( note: considerable asphalt, rubber &-67 -=- = .. : .. , some concrete debris from 32' to 36'
23

~

20
-=- =

=22 - 's==

33 -=:::§::

30 -=
=~

32 -==== =
36 =

25 ::§:a"~

30 ===30 -==- -
26

- ======-
40

~~

:A= :=i

N/A
=€§=

30 -=
20 ==-43 :::§::~-69 :::§:=e--77 :::§Eo§-

=
35

129 =~.....
88 =~

28 slightly NATIVE
123 '",,; A SP moist to GRAVELLY SAND, some to trace of
150 moist, silt, some cobbles, predominantly

40 56 medium coarse grained subrounded gravel,
>100 - dense to poorly graded, nonplastic, brown-.
> 100 =- very dense-=
>500 =~ SAND, GRAVEL & COBBLES, some-110 == GP boulders, medium grained sand,-= slightly

45 105 =~ subrounded gravel & cobbles, poorly
N/A = [>,( A moist=~ graded, nonplastic, brown, note:
N/A - ><~ boulder at 42'
N/A - very dense=~ Stopped Drill at 49'
N/A -=~

50
GROUNDWATER SAMPLE TYPE

DEPTH HOUR DATE

SZ none A - Drill Cuttings

y S - 2" 0.0., 1.38" 1.0. Tube Sample.

OAGRAU - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery

Earth & EnvironmentalT - Thin Walled Shelby Tube



SAMPLE TYPE

Page 1 of 1

PROJECT Red Mountain Freeway LOG OF TEST BORING NO. 3V

JOB NO E94-124 DATE 1-3-96 LOCATION Sta. 487 + 18, 121' L

RIG TYPE AP-1000

., <: BO,,;;~G TYPE 9 1/4" Dual Wall Percussion
III <: Q. ..

~ .. -0 1204.20'~ 0 ., >- <: .... .J: '0';:: SURFACE ELEV.
0'- 0 iii I- ~ 'in

Q) ... o.~ (/JtIl Stanley Consultants Survey~ .. <: 0
~Q)i 0 DATUM

.= ~ ~
0 ., ., U ... c ..... Q,)

"'C~
.J: :E C. C. o Q..~ ~~~~ .~·Cii
Q. a:; c: ~ "CD Q. E E ~ >- . ..0 ._ <: 0 >- .... 1Il

til Ol 0 .- til REMARKS VISUAL CLASSIFICATION., ., o ., .,
- 0 til til

_ III ~

00 OJ ... <:-0.= LL uo..a: Cl...J (/J (/J iii o::9u 2:uo..O ::JU

0 N/A - slightly Man-made FILL=
5 -==-~ moist SANDY GRAVEL, some small=
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40 32' to 33'

note: possible boulder from 33' to 35'
Stopped Drill at 39'

45 f----1

501------'-------'--I.-J'------'----------'-----'-----L-------'-------------------J
GROUNDWATER

DEPTH HOUR DATE

'5l1--__--+--'n-'-'o"-n"'e'-f- --l

yl-----+--+------1
A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube
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Earth & Environmental



Page 1 of 1

PROJECT __Re_d_M_o_un_t_ai_n_Fr_ee_w_a-'--y LOG OF TEST BORING NO. _4_A__

note: debris in fill includes concrete &
wood

note: large pieces of concrete at 37' ,
with possible voids

VISUAL CLASSIFICATION

note: increase in flne grained sand
at 24'

note: drilled at 30 degree angle from
vertical
Man-made FILL
SANDY GRAVEL, some cobbles,
some debris, predominantly fme to
medium grained sand, coarse grained,
subrounded, nonplastic, brown

very loose
to dense

slightly
moist

REMARKS

LOCATION __-----.S--;;ta~4""'8""'7,,+-2_0_,_'_2_3_'_L _
RIG TYPE AP- 1000
BORING TYPE 9 1/4" Dual Wall Percussion
SURFACE ELEV. 1204.26'
DATUM Stanley Consultants Survey
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slightly
moist to
moist

very dense

NATIVE
SAND, GRAVEL & COBBLES, some
boulders, medium to coarse grained
subangular to subrounded sand,
subrounded gravel & cohbles,
nonplastic, brown

Stopped Drill at 49'

SAMPLE TYPE
501-----'-----'-----'-------'-------'-----------'------'----'--------'------------------'

GROUNDWATER

DEPTH HOUR DATE

szl--__-+-'-'n""o'-'-ne"'--+ --l

yf-----+--t---------i

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0 .. 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube
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PROJECT _R_e_d_M_o_un_ta_in_F_re_e_w----'ay'---- LOG 0 F TEST 80 RI NG NO. _5_V__

DATE 1-3-96

VISUAL CLASSIFICAliONREMARKS

LOCATION __---=S--=tao-.-=-4..8..8..+_3_2_,_1_3_6_'_L _
RIG TYPE AP- 1000
BORING TYPE 9 1/4" Dual Wall Percussion
SURFACEELEV. 1207.27'
DATUM Stanley Consultants Survey
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10 -:...
13 ~

1------71.;0-2-----1 =-
10 18 ~

11 ""'"
11

slightly
moist

loose
to dense

Mall-made FILL
SANDY GRAVEL, trace of cobbles,
some debris, fme grained sand,
subrounded, poorly graded, nonplastic,
brown

note: debris in fiB includes concrete,
I brick, plastic & metal

13
13

15 12
11
14
14
10

74
101

35 125
317
429

>500
>500

A

.. A
:=1

GP

GP

moist

very dense

NATIVE
SAND, GRAVEL & COBBLES, some
boudlers, considerable clay,
predominantly medium grained sand,
subrounded, poorly graded gravel &
cobbles, nonplastic to low plasticity,
brown

40f-----i
note: decrease in clay below 33'
Stopped Drill at 39'

45f---j

SAMPLE TYPE

50 f---'---'--L..-.J'---'---'----'-----L---------'------------ ---'
GROUNDWATER

DEPTH HOUR DATE

SZf-__-+-'-'n""o'-'ne~-+ __I

yf-----+--+-----i
A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube
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Page 1 of 1

PROJECT Red Mountain Freeway LOG OF TEST BORING NO. 6A
--------------------- -----

VISUAL CLASSIFI ":.ATION

note: debris in fIll includes plastic,
wood & concrete

note: drilled at 30 degree angle from
vertical
Man-made FILL
SANDY GRAVEL, some clay, some
debris, predominantly fme to medium
grained sand, poorly graded,
subrounded, nonplastic, brown

note: considerable fme grained sand &
silt below 15'

slightly
moist

medium
dense to
very dense

REMARKS

LOCATION Sta 488+34,140' l
RIG TYPE AP-1000
BORING TYPE 9 1/4" L>ual Wall Percussion
SURFACE ELEV. 1206.46'
DATUM, ==S=t=a_n-~lc-e-y--;:C'o-n-s--'ulC:-ta-n-:t-s--;:S'u-rv-e-y--------
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GP

slightly
moist

very dense

SAND, GRAVEL & COBBLES, trace
to some boulders, predominantly
medium grained sand, subangular to
subrounded cobbles & gravel,
nonplastic, brown, note: increase in
medium grained sand at 46' 6"

Stopped Drill at 49'

SAMPLE TYPE

50 f-----'----'----'---'---.l....----'----'--------I.-------'---------------------'
GROUNDWATER

DEPTH HOUR DATE

SZf--__-+-'-'n""o'-'.ne~---___i

yl-------+---t--------1
A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" O.D., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelb ' Tube

OAGRA
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PROJECT Red Mountain Freeway LOG OF TEST BORING NO. 7V
--------------------- -----

JOB NO E94-'24 LOCATION __-----..S-;;ta,..,."'4"'9"'0,,+_'_0_,_'_2_7_'_L _
RIG TYPE AP-' 000
BOR".G TYPE 9 , 14" Dual Wall Percussion
SURFACE ELEV. , 205.96'
DATUM Stanley Consultants Survey

VISUAL CLASSIFICATIONREMARKS
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GP

slightly
moist

loose to
very dense

slightly
moist

very dense

Man-made FILL
SANDY GRAVEL, trace to some
cobbles, some debris, fme to medium
grained sand, subrounded, nonplastic,
brown

note: debris includes plastic, concrete,
asphalt & metal

note: possible voids, soft material from
15' to 17'

note: increase in silt at 21 '

NATIVE
SAND, GRAVEL & COBBLES, some
boulders, predominantly medium
grained sand, subrounded cobbles &
gravel, nonplastic, brown

note: increase in medium grained sand
from 33'6" to 35' & at 37'

Stopped Drill at 39'

45 f------j

SAMPLE TYPE

50 f---_---l.-_------.l_l--J__-l.-_------.l__..L-_-----L --"- --'

GROUNDWATER

DEPTH HOUR DATE

sz I--__-+-'-'n""o'-"ne"--t -----j

yl-----+--f-----i
A - Drill Cuttings
S - 2" 0.0 .. 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube

OAGRA
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PROJECT Red Mountain Freeway

E94-'24 LOCATION __---::S--=ta:--:;-4;;o-9;;o-0;;o-+_'_2_'_3_2_'_L _
RIG TYPE AP-' 000
BORING TYPE 9 , /4" Dual Wall Percussion
SURFACE ELEV. '205.44'
DATUM. S_t_a_n_le-'-y_C_o_n_s_u_lt_an_t_s_S_u_r_v_ey'--- _

VISUAL CLASSIFICATIONREMARKS
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slightly
moist

very
loose to
very dense

note: drilled at 30 degree angle from
vertical
Man-made FILL
SANDY GRAVEL, some silt, some,
debris, some cobbles, predominantly
fme to medium grained, subrounded ,
nonplastic, brown

note: debris includes concrete, brick &
metal

note: considerable sand from 9' to 13'

note: fme grained sand, wet, dark
brown, poorly graded (possible pond
sediments) from 30' to 35'

note: large debris includes bricks
at 35'
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>400

slightly
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moist

f--1f----+---f----+---=:G::..:P'----j very de:lSe

:., A

NATIVE
SAND, GRAVEL & COBBLES, some
boulders, predominantly medium
grained sand, subrounded gravel &
cobbles, nonplastic, brown

Stopped Drill at 49'

SAMPLE TYPE

50 f----'---'---'----'-----'----'------'----'---------"--------------------'
GROUNDWATER

DEPTH HOUR DATE

szl--__-+""'n""o.:.:.ne"'-f ----1

yl-----+---+------1
A - Drill Cuttings
S . 2" 0.0., , .38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube
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PROJECT Red Mountain Freeway LOG OF TEST BORING NO. 9V
--------------------- -----

DATE 1-4-96

VISUAL CLASSIFICATION

Stanley Consultants Survey

REMARKS

LOCATION __----::S--;;ta;-.:;-4~9~1~+-2-4-,_1_4_3_'_L _
RIG TYPE AP-1000
BORING TYPE 9 1/4" Dual Wall Percussion

SURFACE ELEV.

DATUM

C
-0
'0'';:;
CIl'"(J
""O~
.~ 0V;
"'IIl.- '"c_
::JU

..
... ..s;:

(1)_ o.~
... c:- Q)

~~~~
.- C (J >­
00 (i) ...
2UQ.O

..
c
OJ
o

U

~
o

a:l

a>
c.
>­
I-

a> a>
a. a.
E E
'" '"CIl CIl

E94-124

..s;:.. ..
C. a>
a> a>0.:: ....

JOB NO
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100
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GP

GP

slightly
moist

medium
dense to
very dense

slightly
moist

very dense

GRAVELLY SAND, some to
considerable silt, fme grained
subrounded gravel, predominantly fme
to medium grained, nonplastic, light
brown

I note: increase in coarse grained gravel
below 6'

SAND, GRAVEL & COBBLES,
predominantly fine to medium grained
sand, subrounded gravel & cobbles,
nonplastic, light brown

note: small boulders below 16'

note: decrease in cobbles at 18',
increase in medium to coarse grained
sand

Stopped Drill at 35'

401-----1

451----1

SAMPLE TYPE

50 f--_....L....._-.L----l..---L__l....-_....l..-_-----L__.L- -----L -'

GROUNDWATER

DEPTH HOUR DATE

s:z f--__--t-..:..:n=on=e"---+ -----j

yf-----+---f------1

A . Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube

OAGRA
Earth & Environmental



Engineering & Environmental Services

Aut-'''; :=J":11 J.
E'-" 'r;"m.:;r al. inc
:)23'-' iVt-:JS/ j rgll.... 1a \ ;"3'...~ e
Phoenix Arizona 85009-1502
Tel 1602) 272-68d8
Fax 1602i272-7239

Steven D. Wilcox, P.E.

Norman H. Wetz, P.E.
Senior Geotechnical Engl

Should any questions arise concerning this report, we would be pleased to discuss the ith
you /y::::-\(,~;->". IY;';~~~~::~/:~:>

(, '''. '.\\,.-", - "c>.\\

Reviewed by: f(~f;(~';:: ':) '?ii1
/ J\ / / \\ \~~2'.;Ft,.;;I-~~} //
L~~ , ~~~/~

-fflll~IA :?-..
Lawrence A. Hansen, , .
Executive Vice President
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c: Addressee (7)
klp/94J-7/1 1-20-95

Our revised Geotechnical Investigation Report addressing the Southbank Protection for the
referenced project is herewith submitted. The report includes the results of a current
investigation as well as pertinent results of previous investigations in the vicinity of the
proposed hardbank. In addition, results of laboratory testing are submitted, and recom­

mendations for materials to be used in construction are presented.

Attention:

Gentlemen:

21 November 1995
AEE Job No. E94-124
Phase II, Report No.6
Revision No. 1

Stanley Consultants, Inc.
2929 East Camelback Road
Phoenix, Arizona 85016

Re: SOUTHBANK PROTECTION
RED MOUNTAIN FREEWAY - PHASE II
DOBSON ROAD TO MCKElLIPS ROAD
ECS CONTRACT NO. 94-29
TRACS NO. H 0875 020
MARICOPA COUNTY, ARIZONA
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APPENDICES
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Appendix A - Field Investigation
Appendix B - Laboratory Test Data
Appendix C - Stability Analysis Diagrams

AEE Job No. E94-124
Phase II, Report No.6

Revision No.1
21 November 1995
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3.2 SURFICIAL EXPLORATION

3.0 INVESTIGATION

3.1 REVIEW OF EXISTING DATA

2.0 PROJECT DESCRIPTION

AEE Job No. E94-124
Phase II, Report No.6

Revision No.1
21 November 1995

Page 1

Southbank Protection
Red Mountain Freeway - Phase II
Dobson Road to McKellips Road
ECS Contract No. 94-29
TRACS No. H 0875 02D
Maricopa County, Arizona

1.0 INTRODUCTION

This report presents the results of a geotechnical investigation addressing the southbank
protection for the north side of the Red Mountain Freeway in Maricopa County, Arizona. The
report provides information and recommendations for materials to be used for construction of
the hardbank between Dobson Road and McKellips Road.

The grain-size distribution of channel bed materials was determined at four locations in the Salt
River channel adjacent to the planned Red Mountain Freeway, including two determinations
at Alma School Road, and One each at McKellips Road and Dobson Road. The locations of
these surveys are shown in Figure 1. The surficial deposits in the Salt River in this reach
include a large percentage of cobbles and boulders, and it was not possible to perform
laboratory sieve analysis testing to determine grain-size distribution. Therefore, grain-size
distribution characteristics were estimated utilizing particle-count techniques presented by

OAGRA
Earth & Environmental

It is understood that the southbank protection will provide flood and scour protection for the
Red Mountain Freeway, located on the south bank of the adjacent Salt River, during flood
flows in the river. The southbank protection will consist of a hardbank constructed of a
cement-stabilized alluvium embankment that will extend from Dobson Road to about McKellips
Road, for a total length of about 9,000 feet. The cement-stabilized alluvium embankment will
extend above the proposed channel grade about 2 to 32 feet and will extend below the
proposed channel g.-ade about 23 to 35 feet. The embankment will be about 8 feet in
thickness and will be placed at a slope of 1H: 1V (horizontal to vertical).

Reports of previous geotechnical investigations performed by this firm in the project area were
reviewed. Borings and test pits completed for these previous reports were included in this
report if considered pertinent to the project. Results of laboratory testing performed on
samples obtained from the previous borings and test pits are included. The locations of
borings and test pits included in the previous reports are shown on the site plans, Sheets 1
through 4 in the map pocket.
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Page 2

FIGURE 1 - SITE PLAN
SHOWING BEDDING ANALYSIS
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3232 WEST VIRGINIA AVENUE
PHOENIX, AZ, U.S.A. 85009-1502
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4.1 SITE CONDITIONS

4.0 SITE CONDITIONS & GEOTECHNICAL PROFILE

3.4 LABORATORY ANALYSIS

3.3 SUBSURFACE EXPLORATION

AEE Job No. E94-124
Phase II, Report NO.6

Revision No. 1
21 November 1995

Page 3

Southbank Protection
Red Mountain Freeway - Phase II
Dobson Road to McKellips Road
ECS C.ontract No. 94-29
TRACS No. H 0875 02D
Maricopa County, Arizona

* References are listed at the end of this report.

The southbank protection generally is located near the south bank of the existing channel of
the Salt River. Much of the alignment has been subjected to aggregate mining operations.

OAGRA
Earth & Environmental

Some of the test pits and borings from earlier reports were located by coordinates rather than
by station and offset distance from the main alignment centerline. The test pits and borings
which are included in this report subsequently were located with respect to the main alignment
centerline, with this data presented in Table 1.

Twelve backhoe test pits (H-1 through H-12) were excavated to depths varying between about
10 to 25 feet below existing grade utilizing an LS-4300 excavator. Our field geologist
continuously observed the excavation of the test pits, visually classified the materials
encountered, packaged and labeled soil samples, and prepared the logs of the test pits.
Results of the field investigation are presented in Appendix A, which includes logs of previous
borings and test pits and Test Pits H-1 through H-1 2. The locations of the test pits and
borings are shown on Sheets 1 through 4 located in the map pocket.

Kellerhals and Bray (1971) *. Details of these surveys are presented in Letter No.3, AEE Job
No. E94-124, dated 15 June 1995.

Grain-size analysis and Atterberg limits tests were performed on selected samples. Results
of these tests are presented in Appendix B along with tests performed on samples from the
earlier borings and test pits. Density determinations were made on relatively undisturbed
samples from some of the earlier borings included herein. The results of these tests are
shown on the boring logs.

The calculated results and the grain-size distribution plots are presented in Appendix B. It
should be emphasized that the estimated grain-size distributions represent only the surficial
bed materials at the locations investigated. It appears that the surficial materials at all four
locations may represent a relatively thin armoring layer, and may not represent the channel

..sediments at some depth below the surface.

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



1....< •. .... ....... Station & Offset,
r-. MainAlignrnent CenterlineI,~... ~ .......... .. .. ....

TP-102 N891,945-E720,838 130' Lt. Sta. 505 + 30

TP-103 N892,033-E720,649 320' Lt. Sta. 504 + 50

TP-105 N891,850-E720,674 170' Lt. Sta. 503 + 47

TP-119 N891,917-E720,573 285' Lt. Sta. 503 + 20

TP-120 N891,795-E720,615 165' Lt. Sta. 502 + 68

TP-110 N891,830-E720,514 260' Lt. Sta. 502 + 20

TP-106 N891,670-E720,534 145' Lt. Sta. 501 + 43

TP-121 N891,753-E720,448 245' Lt. Sta. 501 + 20

TP-111 N891,648-E720,357 232' Lt. Sta. 499 + 84

TP-107 N891,461-E720,312 130' Lt. Sta. 498 + 20

TP-113 N891,530-E720,069 350' Lt. Sta. 496 + 95

TP-114 N891,369-E720,100 210' Lt. Sta. 496 + 02

TP-112 N891,299-E720,131 140' Lt. Sta. 495 + 78

TP-115 N891,249-E720,031 170' Lt. Sta. 494 + 70

TP-116 N890,986-E719,991 180' Lt. Sta. 493 + 25

HB-3 N886,476-E513, 119 350' Lt. Sta. 405 + 30

HP-6 N886,486-E512,758 415' Lt. Sta. 402 + 50

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

Southbank Protection
Red Mountain Freeway - Phase II
Dobson Road to McKellips Road
ECS Contract No. 94-29
TRACS No. H 0875 02D
Maricopa County, Arizona

TABLE 1

AEE ,lob f\Jo. E94-124
Phase II, Report No.6

Revision No.1
21 November 1995

Page 4

OAGRA
Earth & EnVironmental



4.2 GEOTECHNICAL PROFILE

4.2.1 Fill Deposits

. Man-made fill deposits were encountered throughout much of the alignment. These deposits
are described as follows:

.
These areas feature stockpiles of overburden soils from the mining operations as well as
mixtures of sand, gravel and construction debris.
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Construction debris is present between Stations 467 + 60 and 469 + 00 and in isolated
areas between Stations 485 + 10 and 503 +00. These deposits consist of sand, gravel
and cobble mixtures, with varying amounts of silt and clay, and contain considerable
to minor amounts of construction debris. The construction debris consists primarily of
large concrete and asphaltic concrete fragments and rubble, with some wood, metal
and plastic. Also, tree trunks and carpet were encountered in isolated areas east of

Alma School Road.
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The construction debris landfill deposits are about 35 to 55 feet thick in the Alma
School Landfill, and are typically 5 to 10 feet thick, with zones up to 20 feet thick, in
isolated areas east of Alma School Road. These deposits vary from dense to loose and
have been dumped and placed with little or no compactive effort.

Man-made fill consisting of silty and sandy gravel and sand, gravel and cobbles mixed
with a trace to a considerable amount of debris was encountered from about Stations
401 + 5 to 404 + 50 and Stations 412 + 40 to 425 + 30. The debris consists of
concrete and asphaltic concrete rubble, with some bricks, glass, wood, wire, plastic,
water heater tanks and vegetation. The concrete rubble fragments range in size up to
3 to 4 feel ;~ maximum dimension. The fill deposits generally are loose, nonplastic and
brown.

Mine road fill is present from Stations 442 +00 to 451 +00 and Stations 458 + 50 to
467 + 60. The mine road fill consists of sand, gravel and cobble mixtures with varying
amounts of silt, ciay and boulders. Some deposits with cobbles and boulders ranQing
in size from 4 to 24 inches were encountered in the borings. These fills vary in
thickness from 10 to 50 feet. Concrete mixer truck washout deposits are present
along the north bank of the mine road adjacent to the Salt River between Stations
451 + 00 to 454 + 20, approximately. In general, only minor amounts of construction
debris were encountered in these fills. However, a larger amount of construction
debris was encountered between Stations 463 +00 to 467 + 60.

Southbank Protectio'1
Red Mountain Freeway - Phase II
Dobson Road to McKellips Road
ECS Contract No. 94-29
TRACS No. H 0875 02D
Maricopa County, Arizona
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5.1 ANALYSIS OF RESULTS

4.3 NATIVE DEPOSITS

5.0 DISCUSSION & RECOMMENDATIONS

4.4 SOIL MOISTURE & GROUNDWATER CONDITIONS
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Based on the information provided by the test pits, test borings and estimated grain-size
distributions, there is sufficient granular material along the alignment for the construction of
the hardbank proposed as the southbank protection. However, the granular material will need
to be processed to provide a reasonably uniform and properly graded material. The cement
content required for the cement-stabilized hardbank will be higher for the SGC materials which
contain clay than those that are relatively clean. It is recommended that where clay layers are

The native soils underlying the hardbank alignment generally consist of sand, gravel and
cobbles (SGC) with minor layers of silt, sand and gravel mixtures. The near-surface natural
deposits contain little to no fine material and are generally nonplastic, with the exception of
an occasional layer of medium plasticity sandy or silty clay. Below a depth of about 20 feet
below existing grade, the fines and clay content of the material increases and the sand, gravel
and cobble mixtures are of low plasticity. The soils typically are dense to very dense. The
sand, gravel and cobbles are generally poorly graded and contain occasional boulders from 18
to 36 inches in diameter.

Approximate limits of the fill materials are shown on Sheets 1 through 4 in the map
pocket. A summary of the fill materials is presented in Table 2.

• Clayey fills are present from Station 485 + 80 to about Station 491 + 90. No borings
were advanced in these areas due to inaccessibility. However, it is estimated that the
bottom elevation of the clayey fill is at about elevation 1175 feet. The estimated
thickness of the clay deposits is 30 to 35 feet. It is anticipated that the materials in
the active clay settling ponds consist predominantly of silty clay. These clays have
been deposited hydraulically, and are anticipated to be near saturation and very soft.

Groundwater was encountered at depths of 22, 49, 25 and 20 feet in Test Pit HP-6 (Station
402 + 50), Boring HB-3 (Station 405 + 30), Boring B-1 (Station 444 + 20) and Test Pit H-9,
respectively. Soil moisture contents above the water table generally were low. It is expected
that the groundwater level will fluctuate seasonally and, therefore, dewatering may be
necessary during construction, depending upon the time of year construction takes place and
if flows are occurring in the Salt River.
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............ .

399+50 to 401 +50 Native soils consisting of sand, gravel and cobbles.

401 + 50 to 404 + 50 Man-made fills with some construction debris in portions of the
proposed embankment.

404 + 50 to 41 2 + 40 Native soils consisting of sand, gravel and cobbles.

412+40 to 425+30 Man-made fill with some to considerable construction debris.

425+30 to 442+00 Native soils consisting of silty sands and sand and gravel
mixtures overlying sand, gravel and cobbles.

442 + 00 to 451 + 00 Mine haul road fill consisting of sand, gravel, cobble and boulder
mixtures.

451 + 00 to 454 + 20 Concrete mixer truck washout materials overlying mine haul road
fill and native sand, gravel and cobbles.

454 + 20 to 458 + 50 Native soils consisting of sand and gravel mixtures overlying
sand, gravel and cobbles.

458 + 50 to 467 + 60 Fills consisting of sand, gravel and cobble mixtures with a trace
to considerable construction debris. Construction debris increase
towards Station 467 + 60.

467 + 60 to 469 + 00 Construction debris landfill.

480 + 00 to 485 + 10 Native soils consisting of silty sand and sand with gravel
overlying sand, gravel and cobbles.

485 + 10 to 485 + 80 Construction debris landfill overlying sand, gravel and cobbles.

485+80 to 491 +90 Clayey fills (settling ponds for aggregate washing).

491 + 90 to 503 + 00 Construction debris landfills with deeper portions between
Stations 492 + 50 to 496 + 70 and Stations 499 + 40 to 503 + 00.
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5.2 CEMENT-STABILIZED HARDBANK

5.3 TEMPORARY CUT SLOPES

encountered within excavations, these materials be wasted due to the difficulty in blending
these materials with the SGC.
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100
30-65

0-8

Percent Passing
by weight

Sieve Size
(square openings)

3-inch
No. 4
No. 200
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Where materials are nonplastic, a cement content of 6 to 7 percent is estimated to be required
to achieve a 7-day minimum compressive strength of 750 psi. Where the SGC materials are
clayey add have a plasticity index of 15 to 25, a cement content of 8 to 10 percent is
estimated to be required. The clay will have an adverse effect on the strength of the proposed
hardbank materials. It is recommended that a mix design be performed using the specific
materials proposed for construction. Where possible, the clayey SGC should be avoided in the
production of cement-stabilized embankment materials.

It is our opinion that the Salt River alluvium can provide adequate bank protection without the
addition of fines if the embankment material is plant-mixed on the site to produce cement
stabilized aggregate (CSA). Based on the results of laboratory analyses, the following
guidelines for gradation are recommended:

Temporary cut slopes of 1-1 /2H: 1V are recommended for the upper, cleaner portions of the
SGC. Temporary cut slopes of 1-1 /4H: 1V are recommended for the more clayey SGC strata.
Where loose man-made fill, construction debris or loose cohesionless sands are present, the

The materials should be free of organic or other deleterious material and should contain no clay
lumps larger than 1.0 inch in diameter. The plasticity index of the material should be no
greater than 25 when determined in accordance with the requirements of AASHTO T-90.

Soil-cement and roller-compacted concrete (RCC) can be used for hardbank construction.
However, availability of the required type of aggregate for these two alternatives governs

. ·construction costs. The fines content (defined as percent finer than the No. 40 sieve) of the
SGC does not meet conventional requirements for either soil-cement or RCC construction. If
either of these alternatives are to be used, fines will have to be imported from a borrow source
to achieve a conventional mix.
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5.4 PERMANENT SLOPES

5.5 MAN-MADE FILL

• Organizational structure and personnel responsibilities.

• Extended investigations and remedial actions.
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• Emergency response procedures.

slopes should be laid back at a slope of 2H:1V or flatter. Although benches are not required
for stabiHty, benches at selected elevations would provide greater protection for workmen at
the bottom of the excavation. Some minor raveling as a result of precipitation and drying
should be anticipated. All surface runoff should be diverted from the top of cut slopes to help
prevent surface erosion of the slope. The temporary cut slopes in the clayey fill (settlement
ponds) will require relatively flat slopes, possibly as flat as 4: 1 to 5: 1. Special techniques
such as use of drag lines may be required to make the necessary excavation for construction.

Permanent slopes consisting of CSA should be placed in horizontal lifts 8 feet in horizontal
width. The hardbank will extend from a surface elevation of about 1186.2 to 1209.4 feet
with a toe-down elevation of about 1120 to 1174 feet. This results in embankment heights
of about 34 to 66 feet. The bed elevation of the Salt River varies from elevation 1156.3 to
1203 feet. The embankment above grade is about 2 to 32 feet in height. Stability analyses
were performed 0:1 one of the higher sections utilizing the computer program STABL5
(Achilleos, 1988), developed by Purdue University. A height of 66 feet and a finished slope
of 1H: 1V was analyzed for three cases.

It is recommended that a monitoring plan for excavation of the existing man-made fill be
prepared and implemented by the Contractor. The monitoring plan should address the removal
of any hazardous or potentially hazardous materials that may be encountered during
excavation. The monitoring plan should include, as a minimum, the following items:

Case 1, which analyzes the end of construction, determined a calculated safety factor of 1.3.
Case 2, which considered the maximum water level and maximum scour, determined a safety
factor of 1.8. Case 3, which considered the rapid drawdown at maximum scour, determined
a safety factor of 1.2. Diagrams for each case, showing the geometry and calculated slip
surfaces, are presented in Appendix C. Based on the results of the stability analyses, the
1H: 1V slope will provide an adequate degree of stability. The phreatic surfaces assumed for
the analyses are relatively high and will not be achieved due to the low permeability of the
CSA. Lower phreatic surfaces will result in higher safety factors.
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Excavated man-made fill materials can be reused as hardbank material, provided that all
oversized material, hazardous or potentially hazardous material, organic material and debris
have been removed. It is estimated that 10 to 20 percent of the existing man-made fill will
have to be wasted.
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Field Investigation
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8" 0.0., 3 1/4" 1.0.
hollow stem auger or 4 1/2" solid stem continuous flight auger. Carbide insert teeth are
normally used on bits so they can penetrate soft rock or very strongly cemented soils. A
CME-55 or CME-75 truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering about 7,000 to 8,400
foot-pounds torque to the drill spindle. The spindle is advanced with twin hydraulic rams
capable of exerting 16,000 to 20,000 pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC or river-run
material, which normally requires other techniques for penetration. Grab samples or auger
cuttings may be taken as necessary. Standard penetration tests or 2.42" diameter ring
samples are taken in conjunction with the auger borings as needed, with the sampling interval
and type being indicated on th~ boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill Systems APl 000 drill
rig advancing a double-walled drive casing with a link-belt 180 diesel pile driving hammer,
having a rated energy of 8,100 foot-pounds per blow. Where noted on the boring log, the
hammer is equipped with a supercharger which can boost the energy to approximately 12,000
foot-pounds per blow. The supercharger is used only in portions of the boring where blow
counts are relatively high. Cuttings are removed with compressed air by a reverse circulation
process, and are collected in a cyclone from which grab samples are obtained. The drive
casing is either 9" 0.0. by 6" 1.0. or 6 5/8" 0.0. by 4" 1.0. and employs an expendable bit
of slightly larger diameter than the 0.0. of the casing. Hammer blows required to advance
the drive casing are recorded in l' increments, as noted on the boring logs. Standard
penetration tests or 2.42" diameter ring samples taken are noted on the boring logs.

Odex System The Odex (overburden drilling with the eccentric method) system, also referred
to as the OTH (down-the-hole hammer) system, consists of a pneumatic-rotary percussion
down-the-hole hammer operating at the bottom being drilled through a 5" diameter steel
casing. The eccentric button percussion bit overreams the boreholes and allows advancement
of the casing. The same compressed air or air-detergent (foam) mixture that operates the
hammer also serves to expel the cuttings from the borehole, where they can be collected as
grab samples. Retraction of the eccentric drill bit allows removal of the hammer from the
center of the casing to facilitate standard penetration testing (ASTM 01586) where noted on

the boring logs.
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TEST DRILLING EQUIPMENT & PROCEDURES (CONT.)

Schramm Rotadrill The Schramm T64H truck-mounted drill rig is a top drive rotary rig capable
of up to 85,500 inches/pounds of torque with a pulldown capacity of 35,000 Ibs. Drilling is
performed with either 4", or larger, diameter Tricone roller bits or 4" to 6" diameter
down-the-hole hammer. Cutting removal is facilitated by compressed air or air/water mixtures
and collected in a cyclone. Where noted on the boring logs, grab samples of the cuttings
were collected. When casing is required to stabilize the borehole, an Aardvark drill through
casing hammer is utilized, permitting simultaneous drilling and driving of the casing. Casing
penetration is recorded on the boring logs in feet per minute. Standard penetration, 2.42"
diameter ring samples, Shelby tubes, pitcher tube or Denison samples taken are noted on the
boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the ASTM 01586 test procedure. In many cases, 2" 0.0., 1 3/8"
1.0. samplers are used to obtain the standClrd penetration resistance. "Undisturbed" samples
of firmer soils are often obtained with 3" 0.0. samplers lined with 2.42" 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound, 30-inch free fall
drop hammer required to advance the samplers in 6-inch increments. However, in stratified
soils, driving resistance is sometimes recorded in 2- or 3-inch increments so that soil changes
and the presence of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These values are expressed
in blows per 6 inches on the boring logs. "Undisturbed" sampling of softer soils is sometimes
performed with thin walled Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers
or continuous CME samplers. Where samples of rock are required, they are obtained by NO
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in watertight
containers to maintain field moisture contents for testing. When necessary for testing, larger
bulk samples are taken from auger cuttings. Also, representative samples are obtaiiled from
the cuttings from the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or geologist who
examines soil recovery and prepares the boring logs. Soils are visually classified in
accordance with the Unified Soil Classification System (ASTM 02487), with appropriate group
symbols being shown on the boring logs.

njfIM1-95/7-11-95

A-2

OAGRA
Earth & Environmental



Well qraded qravels, gravel-sand mixtures.
or sand-gravel-cobble mixtures.

TYPICAL NAMES

Poorly graded gravels. gravel-sand mix­
tures, or sand-gravel-cobble mixtures.

Silty gravels. gravel-sand-silt mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Well graded sands. gravelly sands.

Silty sands. sand-silt mixtures.

Poorly graded sands, gravelly sands.

IClayey sands, sand-clay mixtures.

GM

GP

GW

GC

SP

SC

SM

SW

GROUP
SYMBOL

rH' • •...k·
L~· :..~:,;"}'
.I,~ •• U.~
••••• ~ ".\J
~.:\)' '..,

!GRAPHIC
SYMBOL

.~'.".~'T .•.• :••••
" ": .."

~.;...:;:..•.

~" 0 0

00 • 0

p 0 0" c

• 0 00000 oJ
,. 0 • 0

Limits plot below
"A" line & hatChed zone

on plasticity chart

Lim'ts plot above
"A" line & hatched zone

on plasticity chart

Limits plot below bOo 0

"A" line & hatched zone bOo 0

on plasticity chart ~ 0 0 •

MAJOR DIVISIONS

CLEAN SANDS

(Less than 5% passes No. 200 seivel

CLEAN GRAVELS

(Less than 5 % passes No. 200 sieve)

GRAVELS WITH
FINES

(More than 12 %
passes No. 200 sieve)

SANDS WITH
FINES

(More than 12 % passes
No. 200 sieve)

UNIFIED SOIL CLASSIFICATION SYSTEM
Soils are visually classified by the Unified Soi I Classification system on the boring logs presented in this report.
Grain-size analysis and Alterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detail~d description of the system, see "The
Unified Soil Classificatio~ System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.
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NOTE: Coarse grained soils With between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plastiCIty chart to have double symt:x>l.

--- ------------------------'

Inorganic s,ltS. clayey silts with slight
plasticity.

Inorganic clays of low to medium plas­
tiCity, gravelly clays, sandy clays, silty
clavs. lean clays.

Cl

Ml

MH

DEFINITIONS OF SOil FRACTIONS

SILTS OF HIGH PLASTICITY

(Liquid Limit More Than 50)

~ ~S SILTS OF LOW PLASTICITY I I r I
~C1~;5 I I I Ien ~ ... lil.. (Liquid Limit Less Than 50)

~o~~I-----------------------I.t4-'.H-1r-."""---+------------------1=~:"~g
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~ B:< CLAYS OF LOW PLASTICITY [//I/~
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~ c;eg I----------------------~~.,.,:..~~C..J::..J----+---------------------1
U ~-;;;<~3 CLAYS OF HIGH PLASTICITY ",,J ~ Inorganic clays of high plasticity, fat

: XQ. (Liquid Limit More Than SOl ~/~ CH' clays. sandy clays of high plasticity.
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L10UID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (slit or clay)

I PARTICLE SIZ E RANGE

Above 3 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. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

2. Relative Consistency. Terms for descdption of clays which are saturated or near
saturation.

1. Relative Density. Terms for description of relative density of cohesionless,
uncemented sands and sand-gravel mixtures.

3. Relative Firmness. Terms for description of partially saturated andlor cemented soils
which commonly occur in the Southwest including clays, cemented granular materials,
silts and silty and clayey granular soils.

A-4

OAGRA
Earth &Environmental

Very soft
Soft
Moderately firm
Firm
Very firm
Hard

Relative Firmness

Remarks

Relative Density

Very loose
Loose
Medium dense
Dense
Very dense

Easily penetrated several inches with fist.
Easily penetrated several inches with thumb.
Can be penetrated several inches with thumb
with moderate effort.
Readily indented with thumb, but penetrated
only with great effort.
Readily indented with thumbnail.
Indented only with difficulty by thumbnail.

0-4
5-8
9-15
16-30
31-50
50+

0-4
5-10
11-30
31-50
50+

Relative Consistency

Stiff

Very stiff
Hard

Very soft
Soft
Medium stiff

9-15

16-30
30+

0-2
3-4
5-8

njflMl -9517- 11 -95

The terminology used on the boring logs to describe the relative density, consistency or
firmness of soils relative to the standard penetration resistance is presented below. The
standard penetration resistance (N) in blows per foot is obtained by the ASTM 01586
procedure using 2" 0.0., 1 3/8" 1.0. samplers.
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B-1
2-28-95DATE

Red Mountain Freeway

E94-124

Page10f 1

------------LOG OF TEST BORING NO.
Location" Sta. 444 + 20 173' L

PROJECT

JOB NO .
RIG TYPE AP-1000

«l c BORING TYPE 9 1/2" Dual Wall Percussion
c.. ... >- ... :=.2 SURFACE ELEV. 1200.0'>- c: ... .....c: 0 ...

1i I- ::l "i.O •
I) ... o.~ (J)lll Stanley Consultants Survey0 i;-= (J DATUM(J «l «l 0 .. c: ... G)

-O~..c: fIl :.c ii. ii. o c..(J ~:!;3: «l'-a. ~ ... c.. ~
._ III... E E >- .:g .- C (J >- ~1 I«l o - 0 III Cl 0 REMARKS VISUAL CLASSIFICATION«l «l _ «l 0

- 0 III III
iii

_ III ::l o 0 Qi ..
O.!: II. a:ll1.u. Cl...J (J) (J) o~o 2:011.0 ~o ,

0 47 ....-. slightly Man-made FILL...
66 -- moist SAND. GRAVEL & COBBLES, some-54 -- boulders, trace of silt & clay, poorly-64 -- very dense graded, nonplastic, brown-5 49 -- to medium
62 - note: predominantly cobbles & boulders-- dense
66 - 4" to 24" particle size from 2' to 8'--52 - >.( A GP
20 -- :~

32 ... ':-<: S 20-19- 410 --24 - p::::... 27--22 -23 ---28 ---29 --15 -25 ---27 ---26 -- "" A-6 -- .:~.- I

20 22 -- i
31 ~- SAND. GRAVEL & COBBLES,-55 -=- slightly occasional clay, poorly graded,-33 -- moist nonplastic, brown-23 --23 -25 -- dense to
26 - very dense--38 ---26 - :~ A GP-- " "

18 - ':~'--26 - :< .. S 5-17-30 --16 - ~ 20--12 -16 ---22 ---44 --35 -35 ---28 ...~
46 --- ':::IIj' A-.- ".

105 -- :=-i-40 78 --44
~

CLAYEY SAND. GRAVEL &
88 COBBLES, some silt, poorly graded,
87

~
subrounded gravel & cobbles, low

53 GC- plasticity, brown

45 81 GP
61

149
111 I ~><~ A Stopped Drilling at 49'

~
76 )1Ii., S 50- I Stopped Sampler at 49'8 112"

"II' "
50

GROUNDWATER SAMPLE TYPE
DEPTH HOUR DATE A-5

sz 4::J.O 10:30a 2-28-95 A - Drill Cuttings

y S - 2" 0.0 .. 1.38" I.D. Tube Sample.
OAGRAU . 3" 0.0 .• 2.42" 1.0. Tube Sample.

NR - No Recovery Earth & Environmental
T - Thin Walled Shelby Tube

I
I
I

I
i

I
I

'I
I
I
I



A-5

OAGRA
Earth & Environmental

Man-made FILL
SAND. GRAVEL & COBBLES, some
boulders, trace of silt & clay, poorly
graded, nonplastic, brown

note: predominantly cobbles & boulders
4 It to 24 It particle size from 2' to 8'

VISUAL CLASSIFICATION

1200.0'
9 1/2" Dual Wall Percussion
AP-1000

Stanley Consultants Survey

slightly
moist

very dense
to medium
dense

dense to
very dense

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

c:
=.2
0'­

C/)Ill
()

-O~
41'­._ 1Il
-1Il,- IIIc_
::>0

SAMPLE TYPE

4

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U . 3" 0.0., 242" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube

2-28-95

> ...... _.c:
'iii . 41 0 g)

i Gi'::: ... ~ ... °i
0Q.()~~;3:
> .:.c .- c: ~ >
.. CD:s °OG)"
o:f! 0 :2:0Cl..O

DATE

41
Q. 'E
> :l
t- 0

41 41 0
Ii. Ii. ~

i i 0
C/) C/) iii

:'" Ar-=-t---+---+--+----j
:~

-.:... r-A-=-t-_-+__I--_+-G~P-I
::-::

:=( pA"'-t-_--+__-+-_-+--=G.=..P--/

.: .. :. S 20-19-
~ 27

'. S 5-17-
f:S;:. 20

"ii
()

:.c
Q.
III g)
.. 0
O...J

Red Mountain Freeway

E94-124

Page10f 1

------------LOG OF TEST BORING NO. B-1
Location' Sta 444+20.173' L ----

o 47 =-f--~-j _-:..66 _

54 --J--77----l -
64 --J--.:;-,i----l -

5J--4-::-:9~ -:
62 -_

J--~---l _
f--.;;66~ -:

52

DEPTH HOUR DATE

sz:~:J.0 10:30 2-28-95

!I-----+----f-------l

f--~20~ -:
10 32 -:

f--=::24=,-! __
J--;;;.;22~ _~

23 -
J--728~ -:
f--~9~ --15 2 _~

25 __

J--.,...277---1 :~26 _

6 --J---=-=----l ...
22 --20 1---'3~1~---:::::-+--+-+----+---+---I--+------+-:S""'AND~:-.-:G=RA"""""-:VE=L""'&~C::-:O=-=B=B'="LES=,----1

J--~55:___i -;- slightly occasional clay, poorly graded,
f--~33;-----, -: moist nonplastic, brown

23 --J--~---l ...
25 J--723

':;--i -,:
26 -_

J--~---l _
f--;:<-=387---f -::
f--7.26~ -,:
J--"",18:;---1 -:

30 26 -:
f--7:l6~ -_

12 -f---T167---f -:
f--~22~ -:
f--7447--i --

35 35 -:
28 ...~

1--------'i4;':;-6-1 ~~ .. A
- -- f-=-=-+--~---+---+----l

105 -,: ....
78 --40 1--44~+~7'gi.:-1I--I--+--+--+---+--+------+---:C::;LA""":"";;'YEY=:-:S:;-;AND=::-.~GRA:;;::-::-;-VEL;;:;;---;&;----'""1

J---:'88~ ~~ COBBLES, some silt, poorly graded,
87 ~ subrounded gravel & cobbles, low

45 J--;;,::~i;--.l ~ ~~- plasticity, brown

61

PROJECT

JOB NO

'I
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I
I
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A-6

OAGRA
Earth & Environmental

Stopped Drilling at 49'
Sampler refused at 49'5"

CLAYEY SAND. GRAVEL &
COBBLES, poorly graded, low
plasticity. brown

VISUAL CLASSIFICATION

Man-made FILL
CLAYEY SAND. GRAVEL &
COBBLES, some silt, poorly graded,
low plasticity, brown

note: predominantly cobbles & boulders
4" to 24" particle size from l' to 11' &
25' to 31' & 35' to 41'

note: possible concrete or large
boulders from 36' to 41'

1202.1'
9 1/2" Dual Wall Percussion
AP-1000

Stanley Consultants Survey

moist

slightly
moist to
moist

very dense
to medium
dense

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

GC

C
::: .2
0"
l/)Ill

(J
·'tn;:::
Gl'-._ III
-Ill
.- IIIc_
:::>u

GP-

SAMPLE TYPE

3

A - Drill Cuttings
S - 2" 0.0 .. 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Samnle.
NR - No Recovery
T - Thin Walled Shelby Tube

2-28-95DATE

50/3"
41-

Gl
Co C
>- ;,
I- 0

Gl Gl U

Ii. Ii. ~
E E 0

~ ~ iii

:'"'i

E94-124

Pagel of 1

------------LOG OF TEST BORING NO. B-2
Location' Sta. 450 +38, 241' L

o
29 ~

5 I----';;~;.;-~---i~
62
65
61

DEPTH HOUR DATE
,.--=--.:..:~t-.:..:..::.....::..:....-t------=-":"':"'-"::'----jsz none

yf----+----+----j

10

1i
(J

1:
Co
III Cl
~ 0
O..J

23
11

19

99 7'~'ZZ"::86
76

45 108 ~ GC- very dense

~ ~ k-..:s--:":....+-:A+---+----+---+-GP--j

80 ~ ... S 50/2"

50~~~g=t==t:::::::t:=:t::::::::I::======±=================J
GROUNDWATER

35
10 48

32 ~
19 ~

f------;:-7--l:~

13

251--.=..:15~
17

30~I+8~
34
87
69 ~
65 ~

PROJECT Red Mountain Freeway

JOB NO

,
I
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I,
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28

A-7

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Stopped Drilling at 39'
Sampler refused at 39'3"

SAND. GRAVEL & COBBLES,
occasional silt & boulders, poorly
graded, nonplastic, brown

note: maximum estimated particle size
of 18"

wet to
slightly
moist

dense to
very dense

REMARKS

RIG TYPE AP-1000
BORING TYPE 9 1/2" Dual Wall Percussion
SURFACE ELEV. 1177.S'
DATUM'---__---=S~ta=n..:.:.le_"'y<.......::.C_=_on:.:cs:...:uc:..lt::..::a..:.:.nt.:..:s'__S..:.:.u:...:r_=_ve_"'y'____ _

SAMPLE TYPE

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tur"l Sample.
U - 3" 0.0., 2.42" I.D. ";"ube Sarr Ie.
NR - No Recovery
T - Thin W~"p.rl Shp.lhv Tllhp.

3-1-95DATE

S 50/2"

~ 'JU/L

CD
Do C
> :::l
I- 0

CD CD u
Q. Q. ~
E E 0

~ ~ iii

.,:=;. rA-t----+--_I--_-+__.-j

>. rA-=-t-----j--+-_-+---=G~P____1
:""i

iii
o:.c
iCl
- 0Cl...J

Red Mountain Frep-way

E94-124

Page10f 1

-----------LOG OF TEST BORING NO. BC-2
Location' Sta 428 + 00. 190' L

DEPTH HOUR DATE

"51..1---__--+-'"=o="=e-+- -i

yl-----f---+------j
I

45 f------j

50 f--_~_...l__L_L--.l..---...l----l...---l.--------l....-------.---------'I
GROUNDWATER

40r------i

18

o ~":"IO~+-~"""'.....:;;;;;_:-+-I'----1r---+---+---+-----l
f---728':----1 -::

57 --f---'=-':----i -
31 --r-~--j -

5 f---=:34;O----i -.:-
28 -_

f---3~7:=---l _-:..
t--':;'60;.----l -

t--.;;.-64
7--i -:

10 86 -,:100 __

f---:-,94
:----i -~

32 -f---7'38::----1 -.:
t--';;-47----1 --15 5 _~91 _

161 -:
98 --f----==---j -
75 --f--~---i -

20 ~~~~~-~:~__t::t==t==~==1==t----hITvmrsA:Nn~GWEfJr-__if- 7~ CLAYEY SAND. GRAVEL &

t---7~~::--;~"-b COBBLES, some silt, occasional
66 ~~~e~oist boulders, poorly graded, low plasticity,
55 ~ brown

~ ~ ~ I"'-:'--,,::+'f-=-A:;~~~~;~~~~;-~~~~;-~GC~G~~P::-_~ ~;&:ense
30~44~

41

35 r---=;3,=:-5---;

f----T~:---l ~ 1-:-_:--..••. +-A.-+------j---+---+------1

PROJECT

JOB NO
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I
I

PROJECT __R_e_d_M_o_un_t_8_in_F'_e_e_w_8..:...y _

Page 10f 1

LOG OF TEST PIT NO. _H_-_1__

A-8

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

BACKHOE TYPE ----::::L~S_-4_=3'=O'=O=----,=_=-==_=_:,...,-__=_--_:;_--­
LOCATION __..=s.:.:t8::.:•.....:4..=8..=9...:+__0=-O"-"c..:2=.O=-O=-·...:L=-..=of:-..=.ce::..:n.:.:t=.e':..::Ii:.:.:n=.e--­
ELEVATION
DATUM ----, _

note: some construction debris

Man-made FILL
SAND, GRAVEL & COBBLES, poorly graded, some silt,
subrounded, nonplastic, light brown

SAND, GRAVEL & COBBLES, well graded, trace of silt,
subrounded, nonplastic, brown

Sll..TY SAND, predominantly fme grained, trace of fme
grained gravel, nonplastic, dark brown to brown

DATEDEPTH HOUR

GROUNDWATER

REMARKS

6-15-95

slightly
moist

slightly
moist

slightly
moist to
moist

~ none
t

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0, 2.42" 1.0. Tube Sample

l:
o

'';:;
.><1Il
00
O~

~':
'-1Il0_
lJ)U

DATE

GP

SM

GW

GM-

E94-124

... 1-+---+----1

:""! 1--+--+---1
:=,( f--I----l----I

o

5

:~.

~~
.~.

=?~
.~.

~~

~~~
10 .~.
~~
.~.

~~

~~
.~.

~~
.~.

¥i§
.~.

~~
.~.

~~
.~.

~i§
.~.

?~

15~~
:~.

~~

~~
.:..~.

~~
.~.

~~
.~.

~
~~
:~
~;;i;o

~~
20 ~~ k---+:-+--+--~
~~ •.,' i-'A~f--_-+ I._.
~;;i;o
:~.
=Uo~
:~

~~
~~ '., 1--+----\---1
:.u.. '= I + __+__-I \
~~ '" r-t: .: ~=~====~===~ Stopped Trackhoe at 25' I
~~ •.; f-+---+--I i251-=-....Lo-,,;;J...-..l...-_...l.-_....J,... ---L. --l

JOB NO
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251---.L---L........l...-.......----L.--------L....---------------------'

PROJECT __R_e_d_M_o_u_nt_8_in_F_re_e_w_8--'Y _

A-9

OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. _H_-2 _

BACKHOE TYPE ---.:;LS=--,....:4:..;3:..;O:..;O:........,::-=---:-:::-=--:-----=-_--'--=-=- _
LOCATION __-=S~t8=..:'.~4-=9~1.....:+,....:5~O::c,c-1.:.:9~5~'.....:L=__=_of~ce:::n.::tc::er:.::li:.:..:n.::.e _
ELEVATION
DATUM _

Stopped Trackhoe at 20'

SAND, GRAVEL & COBBLES, poorly graded,
subrounded, nonplastic, brown

Man-made FILL
Sll..TY SAND, predominantly medium grained, some
gravel, nonplastic, light brown

note: considerable construction debris

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

6-15-95

moist

slightly
moist

~ nonet 1-----+--'-'-=-:.:.::.--1---------1

SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample,
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATE

c:
o

"';:;
..lO:l'll
00
0:;::e:"i

==:10_
(/)0

SM

E94-124

:.. 1---+---+---1
:" I---!----+---I

:,,' I---!----+---I
:" I---!----+---
:" I---!----+---!
'" f-+---+--~

-=-

iii
o

:.c
Q.
l'llCl
~ 0

c;I..J

o

5

15 ~~_ k,--c.. +A~---+-~-=~ '" ,j.--+---+-'G=p~1
-:" .I---!----~~~-.....~=-­---.----~:§==---20 --

10

.s::.... ...
Q. Q)

t3.: ~

JOB NO
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A-lO

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PiT NO. H-3-------

BACKHOE TYPE --7LS=----=4~3,;O,;O----===_---:-::=:'--:-___=_--_:_:_--­
LOCATION __.::::S.::ta:.:.,,:-4.::::8.::::5.-:+--=7:..:0:..!.~1:.:9::.:5=-·.-:L::--=.of=__c::::e:.:n::.t::::er~li.:.:ne:=_.___
ELEVATION _

DATUM _

note: considerable contruction debris

Stopped Trackhoe at 23 .

Man-made FILL
SAND & GRAVEL, poorly graded, some silt, nonplastic,
light brown

SILTY SAND, well graded, considerable gravel &
cobbles, nonplasti, brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

6-15-95

slightly
moist

slightly
moist to
moist

~ nonet 1-----+-:.:.::.:.=-1-------1

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATE

c
·B

~Ill
00
O~

[Coo;
::0 ..
.- III0_
lIlU

E94-124

GM-
GP

SM

:=i I----l---+---I

:"" I----l---+---I

:"" 1--+---+---1
:"" 1--+---+---1

:=! 1--+---+---1

":"" A
:::0:1

iii
o

::c
c­
Illel
~ 0
O..J

o

,.'

5.' :'

251--_--'------l_..l-_--'......_ ..... ..L- ---=- -li

20· :'

15

10.· "

PROJECT __R_e_d_M_o_un_t_a_in_Fr_e_e_w_a,,:-y _

JOB NO
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25f---J-.----l....-'--------l-------------'-----------------------'

20r.;.----..;."""'fo-+-+---1--+--------+-:::----:-::::--"':"7'"---=:;:-:--------------\
Stopped Trackhoe at 20'

i

A-ll

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. H-4------

BACKHOE TYPE ~LS=----,47:3-=-.0=-0--=-=--=-=-~;--~-----:---;; _
LOCATION __S=-t=8::..4.:..;8::.:2=-+~3~0-,-• ...:.1=.9=.0_'L~o,,-f .=.ce=n.:,,:t,::.::e'--'Ii::.ne=--__
ELEVATION
DATUM _

6" Asphaltic Concrete
SILTY SAND, predominantly fme grained, trace of fme
grained gravel, nonplastic, brown

DATE

SAND, predominantly medium to coarse grained,
considerable gravel, occasional cobbles, small amount of
silt, subrounded, nonplastic, brown

note: cobble layer at 10' & 16'

GROUNDWA TER

DEPTH HOUR

REMARKS

6-15-95

slightly
moist

slightly
moist to
moist

SAMPLE TYPE

B - Undisturbed Block Sample,
0- Disturbed Bulk Sample.
U - 3" 0.0, 2.42" 1.0. Tube Sample

c
~ ~ none

g~ t 1-----+----1------1

!S':
'-1Il0_
(/)0

SM

SP

~,f--+-----t---j

"=' pA-=-r-__f----1::.'.~'>

:"',I---I----j---I

:<=>
,,". f--+---f---I
... :=1 ....
,.' ". f--+---f---I
····=···'f--+---f---I
<~>. ' " f---+----j---I
,·':-,··'f---+----+---I

:: ..'f---t---t---I

::::~>f--+-----t---I

".' ..: -

-.'-:-."

..... :.....

.........

........

::::~>
.... "'. I---I----j---I,', = :

'. "'.::.-: f---t---t---1
. ".'. "':= f---t---t---1

' ...' ,='I--+---t---I........

,··:.."-'f---+----+---I

o :xX

5 ..

10::: '

15 :"",".'>:. ~~+---+--~"./ A
", '~'I--'--"-I----j---I.....

PROJECT __R_e_d_M_o_u_n_t8_i_n_F_'e_e_w_8_y _

;.:.JO~B~N~O~,~:;:=E~9=4=-1;:::2=4==:::;:::::--,D~E

I
I,

'I
I
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I
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I
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t
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I
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t
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15

20

A-12

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. H-5------

BACKHOE TiPE -=LS.:...-_4-=-3=-O~O---:;;c=-=-=-=:--;--~--:---;;,----­
LOCATION __S=.t::.:a::..4.:...6=..:9=..:+.o....=0..=O-'-,.=2=.9=.5_'L=-=.o.:...f.=..ce=n.:..:t..:...e'.:...li.:...ne-=---__
ELEVATICN
DATUM _

note: considerable consitruction debris (concrete, rebar,
drywall, etc.)

Man-made FILL
SILTY SAND, predominantly fme grained, some fme
grained gravel, nonplastic, tan

Man-made FILL
SILTY SAND, some gravel, nonplastic, light brown

DATEDEPTH HOUR

REMARKS

~ nonet 1-----+----+--------1

SAMPLE TYPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

c
o

,.;
... Ill
uu
O't:a:'­::::
.- III0_
(/)U

SM

o ~.,WJ+.-+-~=t====t:=SM==+. slightly

1---+-_--1 1\ moist

5

I

\
j

25f---L-...l..-......-....I--.....I---------L----------------------'

lOf-lol-L;L;l,..+--+-+---+---+-------+-=-----:-=----:-:---'":""=""------------!
Stopped Trackhoe at 10

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_'e_e_w_a....:y _

;.:.JO~B~N~O~:::;==E9~4=-1:;=2=4==:::;:::..~D~A~TE 6-16-95
GROUNDWATER

I
I
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I
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I
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I



I

A-13

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 1ot 1

BACKHOE lYPE -:;L:-=S_-4-,:3;:..,O:=:O~-=~=-:::-:--;_=--_---:=-- _
LOCATION __...::S~t~a:::.4::..:6~5~+...::6:..::5:..!..-=2~7~O~·_.:L::....::'.of~ce~n~t~e~'I~in:..::e~__
ELEVATION
DATUM _

LOG OF TEST PIT NO. _H_-6 _

Stopped Trackhoe at 25'

note: boulders to 18" diameter from
9' to 17'

Man-made FILL
SAND & GRAVEL, poorly graded, some silt, occasional
cobbles, nonplastic, light brown

note: considerable construction debris

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

6-16-95

slightly
moist

~ none
t

SAMPLE lYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0, Tube Sample
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A-14

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. H-7-------

BACKHO E TYPE --7LS=----.:4~3~O~O:.........,==-__=_==-=__:_---=-----:----
LOCATION __.:::S..::ta::.:•....:4.:::6....:1--.:+--.:2=.:5::..'.c.....:2=.:O::.:O~·c.....:L=-=-of~ce~n~t~er:..::li::..:n.=.e _
ELEVATION
DATUM _

note: occasional boulder to 18"

Man-made FILL
SAND & GRAVEL, poorly graded, occasional cobbles,
nonplastic, brown

note: considerable construction debris

DATE

none
DEPTH HOUR

GROUNDWA TER

REMARKS

6-17-95

slightly
moist

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATE

l:
o

'';:;
.><Ill
00
O~

~':
'-Ill0_
CJ)O

GM

E94-124

251---L...-..l..-..L....-....l--......I--------..l..-.----------------------'

o

5 '

20l-"&liIIi.l---I-+---+---+-------+-=----:-=----:-~-=------------t
Stopped Trackhoe at 20'
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PROJECT __R_e_d_M_o_un_t_a_in_Fr_e_e_w_a",:,y _

Page lof 1

LOG OF TEST PIT NO. _H_-8 _

VISUAL CLASSIFICATION

BACKHOE TYPE ~LS=----:473=O=O:..-,=-=--=-:;=-=--:-~__-::- _
LOCATION ___=S~ta:::.:..:4_=5_=8~+--:l~0::C'c.:2:::3=-O=-·~L=-=-of:...=:ce:::n~tc=:er:.::li:.:.:n=_e _
ELEVATION
DATUM _

SAND & GRAVEL, poorly graded, occasional cobbles,
subrounded, nonplastic, light brown to brown

DATEDEPTH HOUR

GROUNDWA TER

REMARKS

6-17-95

slightly
moist to
very moist

~ none
!

DATE

GP

E94-124
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JOB NO,
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Stopped Trackhoe at 23' 6"

251----L-~..L--~-......L-------..L--------------------I
I

SAMPLE TYPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" I.D. Tube Sample

OAGRA
Earth & Environmental

A-IS



Page 10f 1

PROJECT __R_e_d_M_o_u_"_t8_i_"_F_re_e_w_8-=.Y _
LOG OF TEST PIT NO. H-9-------

22.0 8:308 6-16-95

VISUAL CLASSIFICATION

BACKHOE TYPE ~LS=---4,-:3,=0c::0=--=----;;;=-:-:------:,----_---;; _
LOCATION __-=Sc::t8:::;.:....:4-=5-=3:....:+.:....:..:..7c::0-'--.-=2:..::0-=5:....:·-=L:....:o::..:f-,c::..:eo.:.":..::t:=.;er:....:1ic:..:"-=e _
ELEVATIO;~

DATUM _

DATEHOUR

GROUNDWA TER

DEPTH

REMARKS

6-16-95DATEE94-124

III
Q.

>
I-

III III
Q. Q.
E E
I'll I'll

II) II)

JOB NO

A-16

OAGRA
Earth & Environmental

Stopped Trackhoe at 25'

Man-made FILL
SAND, GRAVEL & COBBLES, poorly graded,
nonplastic, grayish brown

note: some to considerable construction debris

Man-made FILL
Transit Track wash-out material

slightly
moist to
moist

moist

SAMPLE TYPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" O.D. 2.42" I.D. Tube Sample
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SAND, GRAVEL & COBBLES, poorly graded,
subrounded, nonplastic, reddish brown
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PROJECT __R_e_d_M_o_u_nt_a_in_F_re_e_w_a--=y _

Page 10f 1

LOG OF TEST PIT NO. H-10-------

VISUAL CLASSIFICATION

BACKHOE TYPE ~LS=.-_4:..::3:::=O:::=O=----...,=-=--=~---:-~ __-:-:- _
LOCATION __-=S~ta~.~4-=2:=2:..:+~8=-4.:.,!...:2=.7=-O=-·---:L=-=:o=-f::.ce=n~t:=e::.rli:::n:=e _
ELEVATION ~ _

DATUM _

note: small amount of construction debris

Man-made FILL
SAND & GRAVEL, poorly graded, nonplastic, light
brown

SAND, predominantly fme grained, some silt, nonplastic,
tan

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

6-16-95

slightly
moist

slightly
moist

DATE

c
~ ~ none

g~ ! 1-----+--'--'=--=----+--. -----l

lE'w
'5";
(/)0

GP

SM
SP-

E94-124

" "
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[><···.1---+---+---1
["'1---+---+---1

I:··I--+--~-I

o
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JOB NO

I
I
I
I
I
I

25r--l---..l......~-.....l...._....l--.---------L-------------------

Stopped Trackhoe at 20'

SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

A-17

OAGRA
Earth & Environmental

SAND & GRAVEL, well graded, occasional cobbles,
subrounded, nonplastic, light brown

moist

I
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I
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I
I



SP

VISUAL CLASSIFICATION

Page' of 1

LOG OF TEST PIT NO. H-11------

note: some construction debris

Man-made FILL
Sll..TY SAND, GRAVEL & COBBLES, poorly graded,
nonplastic, light brown

DATE

GROUNDWATER

DEPTH HOUR

REMARKS

slightly
moist

slightly
moist

~ none! f-----+-...:..:..=.:c:..=...+-----~

l:
o

'';:;... ..,
CJCJ
O~

~.:._..,
0_

U)()

GM

=

o

5~-+---j-~-+--_+_------__+__::__:o--_:___=_"=__------------___t
Man-made FILL
SAND, predominantly fme grained, small amount of
gravel, nonplastic, tan

note: some construction debris

10 .

PROJECT __R_e_d_·M_o_u_n_t_ai_n_F_re_e_w_a-..:y~ _

-:-:-JO~B~N~O~:::;:::=E9;::4=-':;::2=4==::;:::::.~D~AT~E _6_--'-'6=--.=...95=---- _
BACKHOE TYPE -=LS=---..:473~0=-0____:::=__=_=_==_.,_____;______:~____:-­
LOCATION __.:=.S..:,:ta::.:..4...:....:...17:........:..+:..::0:..::0-'-•.:=.2:.:::3.:=.0_'.:=.L:..::o..:.-f-=c.=.;enc:..:t:..=.e:..:;rlic:..:n-=-e__
ELEVATION _

DATUM _

I
I
I
I
I
I
I
I
I
I

I
25f---L.-..I...-~-...I----I--------...L----------------------J

Stopped Trackhoe at 22'

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample
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moist

SAND, well graded, some gravel, occasional cobbles,
subrounded, nonplastic, brown

OAGRA
Earth & Environmental

A-18



25f---L.--l..-....I...-.......- .......---------L---------------------'
A-19

OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. H-12------

BACKHOE TYPE ~LS:::.--.:4-=3:.;.0~0---::--=--==-:o-:-,,----=--_--:::--__
LOCATION __.:::S.::t8::..4..:....:.:13::....:.+...::0..=0:.!..• .=2:.=5.:::0_'.::.L...::o~f .:::c.:::en~t:.=er:..::li::.:n.:::.e__
ELEVATION _

DATUM _

Stopped Trackhoe at 23 '

Man-made FILL
SILTY SAND & GRAVEL, poorly graded, some cobbles,
nonplastic, light brown

note: considenble asphalt & other construction debris

SILTY CLAY, high plasticity, dark brown to brown

DATE

SAND, well graded, considerable gravel, occasional
cobbles, nonplastic, brown

GROUNDWA TER

DEPTH HOUR

REMARKS

slightly
moist

moist

moist

~ none! f-----+---'----'-+-----I

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample
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PROJECT __R_e_d_M_ou_n_t_8i_n_F_r_ee_w_8_y:.....- _
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I

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

note: estimated about 50% coarser
than 3"

SAND, GRAVEL & COBBLES,
trace of boulders & silt, poorly
graded, subrounded, nonplastic,
brown

note: maximum estimated particle
size of 24"

SAND, GRAVEL & COBBLES,
some clay & boulders, poorly
graded, subrounded, medium
plasticity, brown

note: estimated about 30% to 40%
coarser than 3"

note: maximum estimated particle
size of 18"

Page 1 of 1

lOG OF TEST BORING NO~ HB-3
N886,476.1 E513,1l0.4

REMARKS

very moist

dense to
very dense

very moist
to wet

very dense

Location

GW

GC

RIG TYPE __ ~A~P~-l~O~O~O:.........,:-:-...."..",""""=---:- _
'0 ~ I BORING TYPE Hammer with 9" Casing

~.j./.j./.~ II ~ SURFACE ELEV. ~1~1~6~7~.~9_'_-=-...-_....,..... _
:J CC. I .-l C~~O~A~T~UM~====A;=n=d=er=s=o=n=-=N=e=l=s=o=n=S=u=r=v=e:y======~.j./ I 13'-l • 0 -
• .j./U .... -i •.-i

'-l C L :J '-l'-l .. .j./
OOIL CO-i"
1:UO.O ::lIllU U

:J
.j./ .j./
.... 0
• L 0c .....
.a.
o 0

• '-l
:J'.oL.o :J
O-i U

DATE 3-20-91

•a. .j./
:J C
I- :J

o
• I U
-i -i
a. a. 3
E E 0
.. II -t
III III III

:~ f--l---+---f---if....-:=~---1
GP-

:-e
:::<"l-!D~--_+---+--_+__--_1

-i..o
.-l
£
a.
.. [J
L 0
C!JJ

E89-42

131
110
78

40
35

25
14

C.0.
J·-lO
O.j./ C
J • ..
CI...j./

'-i.j./ •
.j./ I .-l
C C •
o • •uo.Q:

Stoooed Hammer at 49'50 ~_...L--.L--l-.L---.JL--...L---L---l-------l.-~~~~=~~~---A:----;::2;-;:;O-
GROUNDWATER SAMPLE TYPE

I--D;,:E~P..:T,;:.." --+-.i-".;..:OU:=::RO'--I--=--i0r;A;:-TE-=-:rl A • 0 r ill cutt i ngs •
SZ 25.0 9:45a 3-20-91 s· 2" 0.0. 1.38" 1.1), tube sallllle.
~ U . 3" 0.0. 2.42" 1.0. tube sarn.ole.
~L- -.J. .l- ----' T - 3" 0.0. thin-walled Shelby tube.
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5

o

£
.j./ .j./
a. •
• C •
O'-l lL

112
69
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I0 J--,:':::7;':::2-4"';-"_i-'!_~+'::-:~""::,,~D~~====~=====~=====~===~-h.
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g 25 1--~42~ -,:
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39 -,: f."'::...;:-e+-+__-l-__+ __+_--j
43 -,:

80 --I--=-=~ -
30 1--2:;.:8~ -.:
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1--...;3;.,;7'---1 -_ ':01':.,I-+-__+-__+-__t-_--1

35 1--...:.7...:.7'---l -":. ~"'.:::.:...~.f-t---I-----JI---j---j
1---,,6,-,,0'---1 _":.
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43 -I---~~ -_
1----='3:..:<5~ _":.

40 41 _":.87 _
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1-~6~1--1 -,:
53 -_
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PROJECT __--=R~e::..:d::...::M~o::..:u::..:n::.:t:.::a:..:.:in:.:.....:T~r:.::a:..:(..:..Ci::..:c:....:..:In::.:t:.::e..:..rc:::.:h:..:.:a::..:n:.:Jg:..:e=--- _
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Page 1 of 1

LOG OF TEST PIT NO. HP-6

BACKHOE TYPE -::-M;;i:-;;ts::.;u;..;b~i::,;sh:..::.i=_=2::;..8::;..0='T;:.:H;:::_-----­
LOCAT ION _~N:_'::i8~8;<-;6'-;-'4~8'""'6--'E~5"'-'leo..::2::..:7~5'-"'8'---------
ELEVATION 1164'
DATUM ..:..A.:.:I1::..:d::..:e:.:f.=.S..:::.O.:.:I1_-c:...N.:..:e:.:.ls:::,:O::..:Il::....=S::..:U=-:f..:..V.::.eLY-----

Stopped Backhoe at 21'

CLAYEY SAND, GRAVEL & COBBLES, some silt
and boulders, medium grained angular sand,
subrounded to rounded gravel, poorly graded, medium
plasticity, brown to reddish brown

note: predominantly sand from 4' to 5'

note: predominantly boulders up to 20" in diameter at
the surface

SAND, GRAVEL & COBBLES, trace of silt alld clay,
boulders up to 16" in diameter, angular sand,
subrounded to rounded gravel, well graded,
nonplastic, brown to reddish brown

note: estimated about 5% coarser than 3" from 0 to 4'
& 20% coarser from 9' to 21'

•

HOUR DATE

11:45 1-24-9120.0
DEPTH

moist to
wet

moist to
very moist

E89-42
OJ
Cl. It--l-I
:II OJ: I

I- ~-l-I-l-I'S' 'U ~ ;;z
OJ OJ ::lCCOJ OJ '-iC Y=-

o-i o-i -l-IOJ OJ3·-i IJl 0
Cl. Cl. 1Jl-l-l U It-o-i 1Jl'-iffi ffi'~ 5; [1·t~~~ f----------,--------------------------,

If) If) EUo.O ;:)If)U U REMARKS VISUAL CLASSIFICATION

o-i
I1l
U

.-i
J: J:
+J +J Cl.
0. OJ III 01
QJ C QJ L 0
o .-i tL CJ-I

PROJECT R::.:..::.e-=d-:M:.....:..::o:..::U:..::.I1:.:t.::a.:..:iIc:...1 -:T:...:f~a:..::.f.:..f:.:ic~lt:.:.l=-:te:.:.f.=.c.=..:h.::a.=..:Ilj2g.=.e _

JOB NO.

I

I

I

I
I

I

I

I
I

I

I

I
I

I

I
I

OAGRA
Earth & Environmental

I
I

25t---L--'--...L--...L----J--------..l--------------------:A:-_--=2.,,--Jl
SAMPLE TYPE

B Undisturbed Block Sample.
D Disturbed Bulk Sample.
J Jar Sample



A-22

OAGRA
Earth & Environmental

FILL
GRAVEILY SAND, predominantly
fme to medium grained angular gravel,
noncemented, low plasticity, light
brown

note: large concrete pieces from
46' to 48'

note: construction debris including
asphalt, concrete & some wood

note: very loose material with some
considerable voids

VISUAL CLASSIFICATION

9 1/4" Dual Wa=II:...:P:....::e:.:..:rc::..:u:.::s~si~o:.=-n _
1203.7'

AP-1000

Stanley Consultants Survey

slightly
moist

REMARKS

RIG TYPE

BORING TYPE

SURFACE ElEV.

DATUM

C
:= .2
0"
lJllllo
"'C-.:
11/'­._ f/l
-f/l
.- IIIc_
::>0

SAMPLE TYPE

A - Drill Cuttings
S· 2" 0.0., 1.38" J.D. Tube Sample.
U - 3" 0.0., 2.42" J.D Tube Sample.
NR - No Recover(
T - Thin Walled Shelby Tube

2-27-95DATE

11/
Q. ..
>- c
I- 5

11/ 11/ 0
Q. Q. ~
E E 0

~ ~ iii

SP/

'. S 9-8-

GP

:'" AHf-----t-------1f-----t-------1
:=1

:- A
:=-i

:-i
- A

::< A

~ 16

:":- S 22-11-
~ 6

iii
o

:.E
Q.
III Cl
~ 0
0-1

Red Mountain Freeway

E94-124

Page1 of 2

------------LOG OF TEST BORING NO. L-2
location' Sta 468 + 25. 180' l ----

23
18
13
12

DEPTH HOUR DATE

o

szt--__+-"n""o'-"ne~---__;

:It----+---+---__;

9

18

7
11

3

5

1O~1+0~
10

16

16

10

13

14

85 1---:-
1O

:;.-.j

12

4

4

11

10

12

4

10

9

12

16

10

70 -.:'" GP/ NATIVE I
50 f--7.:..:6~_-....~IL-L.-...L-L.-_....L.-_---l..._-----l~G~C:.......L ..J.........!S~AND=::::........:GRA=~VEL=~&~C~O~8=8=LES=-------'

GROUNDWATER

74

10
45~17°-1

10
40

15 ~1'7-1-1
11

20~.;.3~
3

40 ~lo:;-5-i
16

251---73 -1
5

30~+9~
9

35 ~173---i
13

PROJECT

JOB NO

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



NATIVE
SAND, GRAVEL & COBBLES,
considerable clay, predominantly
medium grained sand, subrounded to
rounded gravel & cobbles,
noncemented, low plasticity to
nonplastic, orangish brown

Stopped Drilling at 59'
Sampler refused at 60'2"

VISUAL CLASSIFICATION

9 1/4" Dual Wall Percussion
AP-l000

1203.7'
Stanley Consultants Survey

moist

REMARKS

RIG TYPE

BORING TYPE

SURFACE ElEV.

DATUM

c:
-0
'0'';:;
11)11

(J

"'0-':cu·-._ III
-Ill
.- IIIc:_
:)0

2-27-95DATE

cu
Co ..
> c:
I- is

-! -! 0
E E ~
III II ~

II) II) ~

'5U/2'

GP/
GC

:-5
."" APt---j---+---4-------1

>.:- S 40-46-

iii
(J

:E
Co
III 01
~ 0

0 ....

Red Mountain Freeway------------

E94-124

Page2 of 2

------------LOG OF TEST BORING NO. L-2
i..ocation· Sta 468+25.180' L ----

50 40 ~:

r--,<-40
7-f :"!34 _

46 -­r-~---1 -
28 --55r-~51~ _~

1--'=-=--..., _
r-~53:<----i -.:

5043 __
1---=-..., _

60 -~

651-----!

70r-.----'l

751---...,

PROJECT

JOB NO

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

801------l

I
I 851------l

A-23

OAGRA
Earth & Environmental

SAMPLE TYPE

A - Drill Cuttings
S - 2" 0.0 .• 1.38" 1.0. Tube Sample.
U· 3" 0.0., 2.42" 1.0. Tu~e Sample.
NR - No Recovery
T· Thin Walled Shelby Tube

DEPTH HOUR DATE

SZf--__-+'n"-'o=n=8-t- -;
yf-----+----1r------j

951---...,

\

\100~_L--~~L--.L--...L--...L----l--------L--------------'
GROUNDWATERI

I

I
I
I



I

OAGRA
Earth & Environmental

note: increase in silt below 41 '

note: construction debris consists of
concrete, plastic, asphaltic concrete

note: some voids from 23' to 29'

FILL
SILTY SAND & GRAVEL, some silt
with construction debris, predominantly
fme to medium grained, low plasticity,
brown

note: large concrete particles from
31't035'

note: considerable fine grained silty
sand, slightly moist with some brick
debris from 41' to 43'

VISUAL CLASSIFICATION

1205.2'
9 1/4" Dual Wall Percussion
AP-1000

Stanley Consultants Survey

slightly
moist

medium
dense

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

c
::.2
0 ....

II) III
(,)

"'C-.:
CIl'-._ III
_Ill
.- ftlc_
:::JU

GP-
GM

A - Drill Cuttings
S - 2" 0.0 .. 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube

2-27-95

E
:::l
o

U

~
o
iii

DATE

CD
Co
>
I-

CD CD
c.c.
E E
III III

II) II)

>< ~A~--+__--+---+----1
':={
.. 1-+---+----1-----1-------1
':-1'

>< AF-=+---+----I----I-----i
'::.{
.. 1--+---+----1----1-----1
.:""'!,

" A

:::." S 7-8-
p..:.:.. 11

'ii
(,)

:.E
Co
III Cl
- 0Cl...J

Red Mountain Freeway

E94-124

\ Pagel of 2

-----------LOG OF TEST BORING NO. L-5
----

location' Sta 469 + 90. 187' l

-~

1-----=7:----i -~-10 --1---=-:':--1 -
9 -:

10 --5 1---':...:;8:----J _'":.­f----=1:..;;1--i -,,:
19

°

~I----+~n~o"-'n~e+-----l

yf----+----+-----j

f--~9--i ..~

10 ~-:1~1-...; -::
1---,1~1:----i --_

9 ­1---::1-::1----1 -:-

12 -~
15 -=­

15 r---:1'70-i =:
f------;;~--i :."!­6 -­r--~----i -

10 --20~~ -
8 --I-----=--,=;---f _

1---i1:.;;0:----J -:
1--,;1:...:;0'--1 =,:'
r---=I:..;;I--i -:

9
25 10 .-~

I--"";-::--i -_
1---,1:.;;0:----J _~

8 -1------=7--i -.:I---::--i--i __

30 14 _~
20 _
32 -:
40 Co:
64 -,:
41 --35 f---=-32:=----1 _~

28 -~
1---::

2o-::8'----j -::

1---;2<:;2:----1 -:
40 25 -_

1---=1;.::5:---1 =_15 _~

35 -
35 -,:

1--"';:-;:---1 -_

45 1---=3c.=
0
':--l -~15 _

32 -,,:
28 -:

22 --f---=::'--I -
23 --50 1--=:;:.......L-.........~-----l--l.__..L-_-L_-----l__...I....- -..l ---'

GROUNDWATER SAMPLE TYPE A-24
DEPTH HOUR DATE

PROJECT

JOB NO

I
I

I
I
I
I

I

I
I

I
I

I
I
I
I
I
I
I



I

70;.---l

SILTY SAND & GRAVEL, continued

VISUAL CLASSIFICATION

9 1/4" Dual Wall Percussion
1205.2'

AP-1000

Stanley Consultants Survey

very dense

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

I:
:= .2
0'­

III IIIo
-cl.t=
4)'-._ III
-Ill
.- III1:_
::>0

GP-
GM

2-27-95

C
:::l
o
o
~
o
iii

DATE

~ JVI

4)
Q.
>­
I-

~ 4)
Q. Q.
E E
III III

III III

Red Mountain Freeway

E94-124

Page2 of 2

------------LOG OF TEST BORING NO. L-5
----

Location' Sta 469+90.187' L

50 16 ~:

r--;:;2,...,0,......., :~34 _

42 --r---?'::;--"/ -
37 --55 1----=-1O~9~~""""._~-::-+[~.. I-:A-+---t--+---+--+--------j---:-N:-:A-=T==IV~E-----------1

1----;;;i.:93~ -,: r .. ,I--+--_-+-__+--_-+--:G~P~ slightly SAND, GRAVEL & COBBLES, some
220 --> moist boulders & clay, poorly graded,
206 --_ .... '"t-t----j---t----t-----j I .

.. nonp astlC,
brown

Stopped Drilling at 59'
Sampler refused at 59'3"

60f----I

65 f------l

PROJECT

JOB NO

I
I

I
I
I
I
I
I
I
I
I

75 f-----j

I
I

80~--I

85 f------l

I
I
I

9O;.---l

95 f-----j

I

A-25

OAGRA
Earth & Environmental

SAMPLE TYPE

A - Drill Cuttings
S -·2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0 .. 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shdby Tube

[IEPTH HOUR DATE
~ -----+----j------i

SZ none
yl-----f---t-----j

100 I--_..l--_-l--..L.-....l..-_--..L_-.-L_~IL-_...L_ __..L ~

GROUNDWATERI
I



A-26

OAGRA
Earth & Environmental

FILL
Sll..TY SAND & GRAVEL, some
cobbles & silt, occasional clay with
construction debris consisting of
concrete, asphaltic concrete, plastic &
trace of wood, low plasticity to
nonplastic, brown to gray

VISUAL CLASSIFICATION

9 1/4" Dual Wall Percussion
AP-1000

1205.6'
Stanley Consultants Survey

moist

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

GP

C
::: ,2
0"cn lVo

"tnt:
1Il'-._ co
-co
.- ftlc_
::>U

SAMPLE TYPE

A . Drill Cuttings
s· 2" D.O., 1.38" 1.0. Tube Sample.
U - 3" 0.0 .. 2. t;>" 1.0. T '. a Sample.
NR - No Recovery
T . Thin Waller! C::"elby Tube

2-27-95DATE

III
Q, E
> ::s
I- 0

III III U
Q. Q. ~

~ ~ 0
VI VI iii

>,( S 50/5"
>.( A

[0" A

7r:-A-=-t---+---f----+---t
:.. f--t---+---+---+--~

f-.,-t---+----+---+- ­
7f-OA-=-t---+---~--+----1
~

iiio
:E
Q,
IV Cl
- 0CJ....l

Red Mountain Freeway

E94-124

Page 1 of 1

------------LOG OF TEST BORING NO. L-6
Location' Sta 470+82. 180' L

13
10

12
10

48

46

30
33

47
38

o

szl-- -I--'n=o="=e-+- -I

yl------+---f------l

DEPTH HOUR DATE

11
10

5 1----:
1
'7
3

--i
14

26

26

16

18

35

47

11

33

47

24

33

13

23

28

11

76 ,: SAND. GRAVEL & COBBLES, some
f--~94i-i :~ moist clay, poorly graded, low plasticity,

45 86 _~ light brown
50 _ GP- very dense
56 -_ GC Stopped Drilling at 49'

1--""'69;;,----{ _~ >,( A Stopped Sampler at 49'6" \.
1--=70~ _~., r:-=-t--:2~9""'_-+---+----+----; i

50~=t:~-~~~E:":t:=::::t=::l::::==t=======:±==================1
GROUNDWATER

10 r--;2~4-i
12

40~2~4~
29

24

15 f-----;1-76 --i
15

35~3~5-i
30

30 1---;:3±ol-i
28

25

PROJECT

JOB NO

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



VISUAL CLASSIF!CATION

SILTY SAND, trace of gravel,
predominantly fme grained, nonplastic.
brown

Stopped Auger at 9' 6"
Stopped Sampler at 11'

CME-75
6 5/8" Hollow Stem Auger
1195.3'
Stanley Consultants Survey

slightly
moist to
moist

soft to
moderately
fIrm

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

2-6-95DATE

~u 19

~ S 7-6-7
>-

:: .... S 2-3-3

. ~t-=S,+-,4,--4.:....-4---'-+----4--~S=M~

Red Mountain Freeway

E94-124

Page10f 1

-------------LOG OF TEST BORING NO. R-3
Location' Sta 424+ 10. 205' L

101-----1

15 t------i

5f----i

201-----{

251------j

35 t-----j

301-----1

o

PROJECT

JOB NO

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

A-27

OAGRA
Earth & Environmental

SAMPLE TYPE

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. TuIJe Sample.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelbv Tube

DEPTH HOUR OATE -

gf--__-+-n:..::;o:<,:n.="eO-f- ----i

y/-----/-----i'-------j

501--_...l-.-----'----l.--L---'----'-----l.--..L.---- .J -----'

GROUNDWATER

451------i

401-----1
I
I
I
I
I



101--~

VISUAL CLASSIFICAliON

SILTY SAND, trace of gravel,
predominantly fme grained, nonplastic,
brown

Auger refused at 7' 6"

1195.4'
6 5/8" Hollow Stem Auger
CME-75

Stanley Consultants Survey

slightly
moist

moderately
ftrm to
ftrm

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

SM

c::
:: .S!
0'"
(/llll

(J

"tJ:.t=
lIl'-.- .._Ol
.- IIIc::_
~u

2-7-95

16

DATE

¥U 18

~'rS:o...r~l17-+----+ __+-_---l
9-11-

.),,::' S 6-10-

Ci
(J

:.c
Co
III CI
- 0Cl-l

Red Mountain Freeway

E94-124

Page1 of 1

------------LOG OF TEST BORING NO. R-7
Location' Sta 435 + 45, 90' L

PROJECT

JOB NO

.s::. ..
Q. ... ~ ...

Gl 0-0Gl Gl - Gl 0O.!: IL lOo..lL

0

I
5

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

15 f----j

201------1

25 f-------j

I
I

301--~

35 f----j

A-28

OAGRA
Earth & Environmental

SAMPLE TYPE

A - Drill Cuttings
S· 2" 0.0., 1.38" 1.0. Tube Sample.
U· 3" 0.0., 2.42" 1.0. Tube Sample.
NR . No Recovery
T· Thin Walled Shelby Tube

DEPTH HOUR DATE
f---- -+----+------'-1g none

yt----+---+-----j

50 r-_.L-_-L..-L....L.-_....L...._-L_---L_---l.. -....I ---'

GROUNDWATER

45f----j

401--~
I
I
I
I
I



I
I

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a_y _

Page 10f 1

LOG OF TEST PIT NO. TB-1-------

23.5 2:00p 2-16-95

REMARKS VISUAL CLASSIFICATION

BACKHOE 1YPE -=Li:.:.:n:.:.:k=,be::.;l;,t,;:.L=S-:::-5:;8:..:0=70==-=--:-:- _
LOCATION __-:,-S.:,:ta,=:-0",4_2".,=9=--+-,--,-7-=.0-,-,=--4.=2-=.0_'_L _
ELEVATION _-.;1,.,:1:.:.:8:..:;5:..:.04..:..'...-_-0-:----,-.;.-- _
DATUM S_ta_n_l_ey-'--C_o_n_su_l_ta_n_t_s_S_u_rv_e-'-y _

DATEHOUR

GROUNDWA TER

DEPTH

02-16-95DATEE94-124JOB NO

I
I

I
I
I

o

•••"'. D
>=

SP

,

5

moist SAND, some subrounded gravel, poorly graded,
nonplastic, brown

note: sand is interbedded with occasional 3" to 4" lenses of
coarse grained subrounded gravel

251-----1-l....-.l....--.l..--..I-.---------I--------------------'

GP

Stopped Backhoe at 24' in SGC

A-29

OAGRA
Earth & Environmental

SAND, GRAVEL & COBBLES, poorly graded,
subrounded gravel & cobbles, nonplastic, brown

very moist
to wet

SAMPLE 1YPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" O.D. 2.42" I.D. Tube Sample

-~@::..;;;;.
=-::=-
=S=o§z----=~­~€=

15 -~--=-~-
:§::~---..;;;;.
:§=:§::-------~4§0:-20-:---------:::5iIF::§= ;.,,-.,-\-;=-+---t----I

- ,." D-_ I-=--t---+------i- ''''-_ I"-+-t---+---I--:

I
I
I
I
I
I
I

I
I

I
I
I



I, PROJECT __R_e_d_M_o_u_n_ta_i_n_F_'e_e_w_a_y _

Page 10f 1

LOG OF TEST PiT NO. _T_8_-2__

SM

o
VISUAL CLASSIFICATION

BACKHOE TYPE ----=Li_n_kb-'-;e""l:=-:t;-L-'-S-=:-5-=:8__0-=:0=-;-;- _
LOCATION __-='S-7ta:::.-:=4,:.-:3=-:',--+..:.....::0-=0-'-• .:=2;.=0-=0_'.:=L _
ELEVATION 1192.3'
oATUM -=S-=ta=.:n..:..cl..:..ey!...-':.C-=o-'-n..:..su::..l..:cta=__n....:t..:..s....:S...:.u_'v__e....!.y _

DATE

Sll..TY SAND, trace of gravel, predominantly fme grained,
nonplastic, brown

SAND & GRAVEL TO GRAVELLY SAND. trace to
some cobbles up to 7", subrounded gravel, poorly graded,
nonplastic, brown

note: increase in cobbles at 9'6"

SAND, GRAVEL & COBBLES, trace of boulders, poorly
graded, nonplastic, brown

note: boulders up to 14"

DEPTH HOUR

GROUNDWA TER

REMARKS

02-15-95

moist

moist

moist

~ none
t

DATE

c
o

'';::;
.><tU
00
0'+=

~'=.- tU0_
000

GP

E94-124

iiio
:.c:
Co
tUOl
~ 0

O..J

-=--=
=~

=";':g:::­~~=
=~­=:o5E:-=

5 ===

---=- I···~· D-= l.·~·-=- I.,_~ 1-'-'+--+--+-----1
~

S?:§=-------:§=~-=
20-:-.....4ii;-----.---=---=-..;..:@=--=--~

JOB NO

I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

Stopped Backhoe at 24 I in SGC
251---L-..l..-...L...._..J-_--J--------...L-----~----------------'I

I
SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample OAGRA

Earth & Environmental

A-30



I Page 10f 1

I
PROJECT __R_e_d_M_o_u_n_t_ai_n_F_re_e_w_a--.:y~ _

LOG OF TEST PIT NO. _T_8_-3__

-=- = f"-..,,.J-,=--'f----+----1

=-. .• ···"'··•.j-cD
=-t-_-+-_-1

~

DEPTH HOUR I DA TE

VISUAL CLASSIFICATION

BACKHOE TYPE ---=L~in~k=b~e,=,"lt~l::..::S,--::-=:5~8--=:0=,:0=c,-:- _
LOCATION __..::::S-:::ta:::;.-=4:..:;3=::2=..+.:.....:::8..:::5-'-• ..:::3..:::8..:::0_'..=l _
ELEVATION _---,1;...1:..:8::.:5~.:..:.7_·=-_-:-_----= _
DATUM ....:S::.:t=a::..:n.:.:le:.!y_C=on:..:s::.:u:.:lt=a::n:.:ts::...:::S:.::u:.:...rv:..:e::..!y~ _

SAND, GRAVEL & COBBLES up to 7", trace of
boulders, poorly graded, nonplastic, brown

note: increase in boulders at 8' (up to 14")

GROUNDWA TER

23.5 10:00a 2-16-95
I

REMARKS

02-16-95

moist
to wet

DATE

c:

·E
... Ill
CJ()
O~

a::'i,ij
::::/Il
.- III0_
l/lU

GP

E94-124

-------=---=
~~-

5 ===
-=-=

o

-
10 =~ I-""'"--=-=5:

JOB NO

I
I

I

I

I
I

I
I

25~_L-..L...-J-_...L...._-L_- ----L -----J

Stopped Backhoe at 24'6"

I
I
I
I
I
I
I
I
I

-=-=-::§: ..;.­@::o-=-

­'fi::::§=­~~
15 -"':.----~-=----------.;;;;;.-­=!!!=o§:----20--

='="--------------=-~------
SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample OAGRA

Earth & Environmental

A-31



Page 10f 1

OAGRA
Earth & Environmental

LOG OF TEST PIT NO. TB-4------

02-16-95

B - Undisturbed Block Sample,
0- Disturbed Bulk Sample,
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a....:.y _

JOB NO
GROUNDWA TER BACKHOE TYPE Linkbelt LS-5S00

III c: DEPTH HOUR DATE LOCATION Sta. 434+50,150' L
Q. .. 0

~ 1194.S'
> _..c: .;; none ELEVATION

1i I- cD ... o.~ ... tIl t Stanley Consultants Survey
0 00 DATUM

III III -c:+JQ) 0';:
..c: 1: Q. Q. ;! III ;3: a::';n.. lima. .. E E .!!!'E 0 > ::::lIl
III III .- til

O.!: .f ~ 0 til til °0Q; .. 0_ REMARKS VISUAL CLASSIFICATIONCl..J Ul Ul 2:00.0 UlU

0 moist SANDY SILT TO SILTY SAND, trace of gravel,'I'
'I'

I
'I'

nonplastic, brown
'I'
'I',

I , 'i',
.::::; D"

: ; :=!, , ,, , , ML/,
SM: ,,,,

5
,, , ,, ,, ,

: :,
, '

I, i'
SILTY SAND & GRAVEL, some to considerable cobbles,
predominantly fme to medium grained sand, poorly gradedl

cobbles up to 5", nonplastic, brown
moist

10 .. =( D
I",

I
I
I
I

" I
15 SP- I

SM

I

20 . .
. '

\

Stopped Backhoe at 24' 6" inSGC

'",,: D
.::::; ,

25
I

I

L-- SAMPLE TYPE A-32I
I

I
I
I

I
I
I'
I
I
I
I

I
I
I
I
I
I
I



I Page 10f 1

I
PROJECT Red Mountain Freeway T8-5LOG OF TEST PIT NO.

JOB NO. E94-124 DATE 02-15-95

I
.- Linkbelt LS-5800

GROUNDWATER BACKHOE TYPE

II) c DEPTH HOUR DATE LOCATION Sta. 435+83, 310' L
Q. .... 0

~ 17.5 10:0013 2-15-95 1184.1'
>- -.= '.. ELEVATION

iii l- II) .... 0.2' .>0:11 t Stanley Consultants Survey

I
0 II) II) "'c"'Q) 00 DATUM

0-':
.= ~ C. C. ~~ ;;: a: 'iii
Q. ... Q. E E ·og ~~

::::111
II) 1101 ,- II

GI III ~ 0 II II 0_ REMARKS VISUAL CLASSIFICATION0.: u. 0....1 (/) (/) :i!:oQ.O (/)0
,

I'
0 moist to SAND, GRAVEL & COBBLES, trace of boulders,
~
=~ very moist subrounded to rounded, poorly graded, nonplastic, brown-~=-~= note: cobbles up to 11"

I
=
=~
-=~ note: some boulders up to 20"

-=
o§:::::iii= below 18'-

I
~

~=-=-
5-~

=
:::§==

I
=

I =~ •.•=,. D
I =~

'"
I

=== I

I
=-.:=-=-
=~

€§=~

-=-

,I
=== GP

10
=>5=-="=5=

=::§§==-
I

==5=-..;.===:
~

=~--
I -::§:Ii=ii5=-::§::-=-

~
:§=~

15 -=

I
= ""'''=

-=-"iiE=.-
,

-~~-- i

I - i

¥' -.... ,:' D
~----- ,-

I
:§-~--""""20

Stopped Backhoe at 19'6" in SGC

I !
i

I
\

.,

\

;

I 25
L---

SAMPLE TYPE

B - Undisturbed Block Sample.
A-33

I
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample OAGRA

Earth & Environmental



I
I

PROJECT __R_e_d_M_ou_n_t_a_in_F_r_e_ew_a..:...y _

Page 10f 2

LOG OF TEST PiT I'JO, TB-6-------

JOB NO

SILTY SAND, trace of fme grained gravel, poorly graded,
nonplastic, brown

note: increase in gravel & small cobbles at 6'

GROUNDWA TER

02-16-95

slightly
moist

DATE
BACKHOE TYPE --=-Li_n_kb-,e:-::I:-::t::-L_S-::--5-::-S_0-,,0-::--::--:--:- _

c: DEPTH HOUR DA TE LOCATION __--:-S-=.ta""•...,,4.:-3=-:'_+..e.-....::3-=.9.-'..,--:1...=3...=0_'_L _
.,g ~ none ELEVATION 1194.S'

g~ t OATUM -'S-'t-=.an..:...'-=.e.!-y-'C:....:o..:...n:.;:s-"-u'--'ta=.:n..:..:t..:...s-'S--'u...:..rv.:....e"-'y'---- _

~~ jr---R-EM-A-R-K-S----,I------V-I-SU-A-L-C-L-A-S-S-IF-IC-A-r-I-O-N-----

SP
SM/

E94-124

1j
o

:.c:
Q.
taO!
- 0Cl...J

o

I
I

I
I

-

SANDY GRAVEL, trace of cobbles, poorly graded,
subrounded, nonplastic, brown

moist

moist to
very moist

SAND. GRAVEL & COBBLES, poorly graded,
subrounded gravel & cobbles up to 11", nonplastic, brown

GP

GM
GP-

."" D
.::::;

------o:§o:...,----~:iiii=- f"-"'-J---t---t-------j
.;;;;.~

~

--==- D
15 -:: 1= -1--"'---+---1-----1--I-==@=­=SE= :;§=----------=:§=

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

---==-.--25 ==-
SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42'" 1.0. Tube Sample OAGRA

Earth & Environmental

A-34



A 35

Page 20t 2

LOG OF TEST PIT NO. TB-6-------

02-16-95DATEE94-124

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a_y _

JOB NO
GROUNDWA TER BACKHOE TYPE Linkbelt LS-5S00

Gl l: DEPfH HOUR DAfE LOCATION Sta. 437 + 39. 130' L
Co ... 0 ;;Z 1194.S'
> ....~ .~ none ELEVATION

jij I- 4) ... o.~ .><'" t Stanley Consultants Survey

It ft;

0
O(J DATUM

Gl Gl "'c::"'~ 0;';:
:i: a. a. ';:l ~~ ~.=Co E E..,01 ·og ~~ .- ..,

Gl" Gl ~ 0 .., .., 0- REMARKS : VISUAL CLASSIFICATION
O.S u. Cl...J II) II) 2Ull.O II)U

25 SAND, GRAVEL & COBBLES, continued
~

=::e= \-=-=== -
Stopped Backhoe at 26'4" in SGC !

,

30

35
1 I

I

I

401 \

i
\

I

45

-,

50
I.....--

SAMPLE TYPE -

I
I
I

I
I

I
I
I

I
I

I
I

I
I
I
I
I

I
B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample OAGRA

Earth & Environmental



A-36

Page 10f 1

OAGRA
Earth & Environmental

LOG OF TEST PIT NO. TB-7-------

02-16-95

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124

PROJECT __R_e_d_M_o_un_t_a_in_Fr_e_e_w_a...:..y _

JOB NO
GROUNDWATER BACKHOE TYPE Linkbelt LS-5800

Gl I: DEPTH HOUR DATE LOCATION Sta. 438 + 77. 258' L
a. .. .~ g: 19.2 8:00a 2-16-95 ELEVATION 1184.5'> -.J:

iij I- u.,.o.2> ...:lll t Stanley Consultants Survey00 DATUM0 Gl Gl .. c ..... cu 0:';:
.J: :.c: Q. Q. ~~~~ a:'lij
Q. Qj a. E E '-1: 0> ::::1Il

lllCl .- l\l
Gl Gl ~o II II °oGi ... 0_ REMARKS VISUAL CLASSIFICATIONa .::u. 0 ..... (/) (/) :EOa.O (/)0 I

0"""" slightly SAND, GRAVEL & COBBLES, poorly graded,=
€==~ moist subrounded gravel & cobbles up to 7", nonplastic, brown-=-
~= GP-=~-:::§I: =- I-....

SAND, some gravel, poorly graded, nonplastic, brown
!moist.... D SP i

5""""
':..

I -- SAND, GRAVEL & COBBLES, trace of boulders, poorly !
..;;...-=- moist graded, subrounded gravel & cobbles up to 5". nonplastic. I=== to wet brown='>§::=

-=-== .. ' D= ',;===-=-;$=
==..;;;..
=

=E==i5=

-=
10 -=--=-= GP-=

I1=: i

"='"~-::§50:~-=
~.-:=.-

==-----==--,.....-15
Sa:~

-=---==-- .....-- "'::ai"- D::§::::§E::- :'>.<=---- '="----::§ia~--- I-~ ---
\

-=-
20 ---- Stopped Backhoe at 20'6"

I,
i
I

i
\

\
25

- SAMPLE TYPE

I

I

I
I
I
I

I
I

I
I

I

I
I
I

I
I

I
I
I



25l-;i;...J1...-l..-J......_J..---:-~------....L..---------------------l

.

A-37

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TB-8-------

flACKHOE lYPE ----=L-=-S....:-2=-6::-5::-0==----:=-c:;----,=-=-=--__. _
LOCATION __--.::S;..::t:=;a:--:.-=--44--=-==1--,+:-8~1~. :::2.=-0.=-8_'-=L _
ELEVATION 1182.4'
DATUM S-=--tC--Ca_"--"e:....!y'------"-C--"-O_"-=--su:-l-=.:ta="....:t=..s....:S:....:u--'r_ve::-y'------ _

Stopped Backhoe at 25'

SAND. GRAVEL & COBBLES, trace of silt,
predominantly subangular to angular sand, rounded to
subrounded gravel & cobbles, poorly graded, nonplastic,
light brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

02-09-95

~ nonet 1-----+---1-----1

SAMPLE lYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATE

c
o
.~

-""Ill
00
O~

ccoiij
:::::CIl
.- III0_
UlO

E94-124

=~
-=- :€S=

I=== I
=

o

20 -- f--'=-:..-1--+--~I---....=­-------------=
~~­:§::§:z

-

.;;;...--=:­
-===

-~:§:. .=;---. ••·~ •.••I-+---+---
-~ r··(I---t---+-----J

15 - -- :I-+---+--~- .

=.jf I~ 1-+--+-----1-_A
_~ [><'1---1--,----+-----;

:§:~ >=<'1-----1---+---
-~ 1<_":. [><·:,1---+---+------1­=---- =_ .\--+---+-----1

PROJECT __R_e_d_M_o_u_"_t_ai_"_F_re_e_w_a--'y _

«io
oS: 1:
Q.. i g-C)
~.5: oj

JOB NO

I
I
I,
I,

I
I'
I
I
II

I
I I

I
I
I
I
I
I
I



I
"

PROJECT __R_e_d_M_ou_n_t_ai_n_F_'_ee_w_a---.:y:.-- _

Page 10f 1

LOG OF TEST PIT NO. TB-9-------

\

VISUAL CLASSIFICATION

BACKHOE TYPE -.:::L.::.in.::.k=b~e:;:.lt,;L:..:S:...,-~5~8-=-0~0=_=_,.....,--------
LOCATION __.=S~ta:::._4:.-4,:.::5::..+.:....=3:.::2:.!....:.::3:.::5:.::0_':.::L _
ELEVATION 1184.0'
DATUM --=S::.:t=a::..:n::.:le:..!y:..-C=o:.:.ns::.:u::.:l.::ta::n:..:t=-s-=S:..:u::..'v:-e:..'y~------

Stopped Backhoe at 23'

GRAVELLY SAND, trace of cobbles, well graded sand,
predominantly fme grained subrounded to rounded gravel,
nonplastic, brown

SAND, GRAVEL & COBBLES, poorly graded,
subrounded gravel & cobbles up to 9", nonplastic, brown

HOUR DATE

9:00a 2-16-95

GROUNDWA TER

DEPTH

20.0

REMARKS

02-16-95

moist

moist

DATE

GP

I:

.,8
.... ftl
00
ot.;:

a:'iij
:::'",- ftl0_
(/)0

E94-124

CIl
Co
>
I-

CIl CIl
Q. Q.
E E
ftl ftl

(/) (/)

'ii
o
:::
Co
ftlel
~ 0
Cl-l

-=

10 ===
=

=.;;..­=~-15 =:
::§::~

JOB NO

= I

:~ B>,~D+---+---j

A A A
, A A

A A A

:"' : A :,. 1c----c4...,~f---+-;S"'W;;-;--
A A A .=; D

, A A

"" A./'I ::::;

..... A .... A A i-"-:.....j--l---+---j
, A A

, A A

A A A
, A A

A A A
, A A

~:§::­~~-=::5§:::=,..-"""",..
=::@§I:
_: k[-".",,·l-D::--t---+--~

I¥ 20 :~ 1--=-1':"":.:-.j...--1---+-~----~~----:§::::§::--

I
t

I
I

I

I
I
I

A-38

OAGRA
Earth & Environmental

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

25l--L-.l..-.l---.l---...L-------·...L-------------------I



PROJECT __R_e_d_M_o_un_t_a_in_Fr_e_e_w_a..:-y _

Page 10f 1

LOG OF TEST PIT NO. T8-10

A 39

02-09-95DATEE94-124JOB NO
GROUNOWA TER BACKHOE TYPE LS-2650

CD c DEPTH HOUR DATE LOCATION Sta. 453+40, 441' L
c. .. .g ;;:z ELEVATION 1173.4'> -~ none

"ii l- II) ... o.~ .><Ill ! Topo00

I
DATUM0 CD CD ".c:~Q) 0;

~ :E ii. ii. ~~~3: a:';
Q. .. c. E E 'o~ ~~

::: ..
CD IIltll .- III

CD CD ~ 0 III III 0_ REMARKS VISUAL CLASSIFICATIONa .=u. Cl .... III III 2:0a.O III 0

0 moist SAND. GRAVEL & COBBLES, trace of silt, i- I
=~ predominantly subangular to angular, poorly graded, I-~.;. dense nonplastic, light brown-=§t:e=--------=-
o:S=~

I-5~~

""'"::§= :§Io-==-=-:S?.;..

===
I

GP====-=-:e=-===-=-=-I 10
>:§P:=-I -=- ::§= ~ D--=-o§::- I-- ..--- :#-~::§= :~

=--- :={

-=

J

::§§:~ =:

-=
~-=-

''';--===;§:o "
15 --- '=i- ['"--- 1=----=- i.-

["
i

~=5!!!i=--=:e= L- [/-- L.. ·- I------- I:··:..···
20 --=,..---...----------=-=..;;;..- Stopped Backhoe at 25'~=

-==a=
25

'--- SAMPLE TYPE -

I
'I

I
I'
t

,

,,

I
B - Undisturbed Block Sample,
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample OAGRA

Earth & Environmental



VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TP-l02

BACKHOE TYPE ----",L:-=in:-::k:-::B_e=-lt'==LS-'-=2::c6::c5~O-===_-------
LOCATION __:;N78~9..;..1!.:.9:.,.:4~5:.-::E:.:.7.=2~O!.:.8~3~8:-- _
ELEVAT:ON 1211.4'
DATUM ~S:..::t.=an:..:.:l.=ey.!........::C:..::o=-=-n:.:.s.=ul:.:.ta=n.:..:t:.:.s~S:..::u'__rv_e'__'y _

FILL
SAND. GRAVEL & COBBLES, trace of boulders up to 1
1/2' in diameter, predominantly medium to coarse grained
subangular to subrounded sand. predominantly coarse
grained subrounded gravel, nonplastic, brown

note: trace of construction debris from surface to a depth
of 3' , debris appears to have been washed in

::lATE

GROUNDWA TER

REMARKS

11-14-94

I DEPTH HOUR

slightly
moist

dense to
very dense

¥' I none! If-----+----'--....:.......jf--------l

DATEE94-124

iii
(J

:E
Q.
C/Ol
- 0C)..J

o

Stopped Backhoe at 19'

20

15 .....=='-+k---,+==n-+---+---+---------+-F=I,....L--L--------------------1

I .,~ moist GRAVELLY SAND, predominantly fme to medium
grained, subangular to subrounded, weakly lime cemented,

[=.1---+---+-..,.-;;,.------1 medium nonplastic, brown
[> I_-+-_-+....::S~P----i dense
1= note: trace of debris, including alumminum cans & rags

..r:.... ..
Q. III

~.!: .f

PROJECT __R_e_d_M_o_u_nt_a_in_Fr_e_e_w_a_y _

JOB NO

I
I

I
I,

'I
I
II,
I

•
I
I

25f---.l.----.L.......L...-......I----l.---------l.----------------------'I
I

SAMPLE TYPE

B - Undisturbed Block Sample,
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

OAGRA
Earth & Environmental

A-40



Page 10f 1

OAGRA
Earth & Environmental

LOG OF TEST PIT NO. TP-103

11-14-94

B - Undisturbed Block. Sample.
o - Disturbed Bulk. Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124

PROJECT __R_e_d_M_o_un_t_a_in_Fr_e_e_w_a~y _

JOB NO
GROUNDWA TER 8ACKHOE TYPE Link Belt LS 2650

III l:: DEPTH HOUR DATE LOCATION N892.033 E720.649
0. ... -0

~ ELEVATION 1211.0'
>- -~

·0";: none
"'iii I- eD ... o.~ III til t Stanley Consultants Survey0 DATUM
0 III III -c"'4) "'C~

~ :.2 Q. Q. ~:! ~~ 111'-

a. 0.
._ In... E E ·0 g~~ -In

III tIlCl ·c.!!!III III - 0 til til REMARKS VISUAL CLASSIFICATIONc.!: .... Cl...J III III :Euo..c :::lU

0 - slightly SAND, GRAVEL & COBBLES, occasional boulders up to=
====== moist to 1 1/2' in diameter, predominantly medium to fme grained

""""== moist subangular to subrounded sand, predominantly coarse
=== grained subrounded gravel, nonplastic, brown
=-=-= dense to

=§:: note: possible f1l1 with trace of construction debris from the::§:= very dense
==-=- surface to a depth of 6' , debris appears to have been
=- washed in

=€=

=
5 =====

""""===
-=- =

""""
-=- = GP=========-==~

10 == I===
===~

=-=-=====-=-=======S?=
=
=~

15 ""'"-==-=
=~
:::::::=:=

""""==--======~-=~-.
=55=:::§:.-~ Stopped Backhoe at 19'

20

:

25
!

~ SAMPLE TYPE A-41

I
I
I
i

I
J,

I
I'
t
I
I



r,

,

A-42

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page' of ,

LOG OF TEST PIT NO. TP-105

BACKHOE TYPE ---.=:Li::;".::;k-=B-=e:.::lt~L=S:...,:2~6==5=::O=-==-=- _
LOCATION __:,:N~8.::::9..;..'~.8~5~O~E:.:.7-=2~O.!..::.6::..:7:...-4=--------

ELEVATION _---.;.'-=2c..:.'...,..'~.O:...-·=-_..-----:--=- _
DATUM -=S.::..:.ta::.:..":c:..:1e:...<y_C=-o.::...:"-'-'s-=.u-'-'lt.=.a":c:..:t=-=.s-'-'Sc..:.u'-'v-'e:...<y-----

note: considerable concrete blocks up to 2 II2' in length
from the surface to a depth of 5 1!2' & considerable
asphaltic concrete fragments below a depth of 5 1/2'

FILL
SAND, GRAVEL & COBBLES, occasional boulders up to
1 1!2' in diameter, predominantly medium to coarse
grained subangular to subrounded sand, predominantly
coarse grained subrounded gravel, some lime, nonplastic,
brown

DA TE

GROUNDWA TeR

none
DEPTH HOUR

REMARKS

'1-14-94

moist

dense to
very dense

medium
denSe to
dense

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" O.D. 2.42" 1.0. Tube Sample

DATE

GP

GM
SM/

E94-'24

["",1-+---+---;
[><.I-t---+--I
"" I-+--+-----j L. --+..,=-.......,.... ~

I> FILL
1=,1-+---+----1 slightly SILTY SAND & GRAVEL, occasional small cobbles,

moist to predominantly medium grained subangular to subrounded
moist sand, predominantly coarse grained subangular to

subrounded gravel, some lime, nonplastic to low plasticity,
brown to dark brown

iii
u

:E
c.
lllCl
~ 0

0....1

o

Backhoe refused at 14'

note: considerable concrete blocks encountered
at 14'

5

251-------l-l...-.L...-_.L...-_..L-------J-----~---------------"

=' I~D~_-+_-------j
1"'1--+-_-+-­
L 1_-+__+-__
["",1--+---+---

IO='f--l---4----1

15

20

PROJECT __R_e_d_M_o_u_"_ta_i_"_F_'e_e_w_a....:y _

JOB NO

I,

I
I
I
'I
I
't
I
I
I,

I
I
I
1\
"

I
t

•
II



251-------l--.Ji.....-L...--L...--.J--------.L-------------------~

20

A-43

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page' of ,

LOG OF TEST PIT NO. TP-l06

BACKHOE TYPE ----:-;li:;::"-=-k7B-,;;e::::lt:-=l:-,-S-=2::;;6~5~O,-:=:-:- _
LOCATION _---'N':=,8z-9~','76-::-7-=O-=E.:....72=.O.=c,c::5-=3....:4 _
ELEVATION _--;;;;'-:-2_'-;-'_,'--:...---_..----,-..- _
DATUM _'_S~ta::.:.c"~le:._'.y_C=--o=--"__'_s_'_u__'_lta.:...;"~t_=_s--'-S_'_u_rv....:e--'-y _

FILL
SILTY SAND, some to considerable gravel lenses,
predominantly fme grained, subangular to subrounded,
some lime, nonplastic to low plasticity, brown

note: occasional concrete block up to 2' to 3' in diameter

note: clayey silt lens with considerable lime
from 6" to 10"

SAND, GRAVEL & COBBLES, predominantly medium to :
coarse grained subangular to subrounded sand,
predominantly coarse grained subrounded gravel,
moderately stratified with I' thick sand lenses, nonplastic,
brown

NATIVE
SILTY SAND, predominantly fme grained, subangular to
subrounded, weakly lime cemented, nonplastic, brown

GROUNOWA TER

none
DEPTH HOUR DA TE

REMARKS

"-'4-94

slightly
moist

loose to
mediuni
dense

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

SM
\

moist

medium
dense

slightly
moist to
moist

GP
very dense

Gl I:
Co ... ==.51> .....c 0'"
I- Gl ... o.~ CIl~

Gl Gl "c"'Q) "'tJ~
Q. Q. ~.! ;;: <1)'-.- ..
E E '-1: 0> .....

'-Ill
III II 0 0:;" 1:_

lI) CIl 200.0 ;:)0

iiio
:c:
Co
III 01
- 0Cl-l

o

15j...-:ii:...+--+--+--4--+--------+-::s;-to-p-p-ed-;-;::B-ac-;-kh-:-oe----:at--:l~5~'-------------t!

PROJECT __R_e_d_M_o_u_"_ta_i_"_F_re_e__w_a__'_y _

JOB NO E94-'24 DATE
~~~:-.=:::;==;::==;;:::::==::::;=---- -

I
I
t
Ii

I
,I
-f

I
I
"

,..I

I
I
I,
-I
I'
t,

I
I



A-44

OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-107

BACKHOE TYPE Link Belt LS 2650-==-=-=---=-=-=--------
LOCATION __N~8,:_9=_1,'"=4c:=6:....:1---=E..::...7.=2..::...0'-',3:....:1--=3 _
ELEVATION 1210.7'
DATUM S_t8_n_le-'y_C_o_n_s_u_lt_8n_t_s_S_u_'v_e--'-y _

FILL
SILTY SAND & GRAVEL, some clay, predominantly fme
to medium grained subangular to subrounded sand,
predominantly fme grained subrounded gravel,
considerable lime, low plasticity, light brown

DATE

Stopped Backhoe at 13'

, SAND, GRAVEL & COBBLES, occasional boulders up to
I' in diameter, predominantly medium to COarse grained
subangular to subrounded sand, predominantly COarse
grained subrounded gravel, nonplastic, brown

none

GROUNDWA TER

DEPTH HOUR

REMARKS

11-14-94

slightly
moist

medium
dense

slightly
moist

very dense

SAMPLE TYPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" LD. Tube Sample

DATE

c
:=.2
0"­

C/)1Ilo
""C~
<11'-._ C/l

-C/l
'-1Ilc_
::JU

GP

GM
SM/

E94-124

loose to
>< D medium

•...•"'... dense.......,I--+---+---=S=M~ '--------+~c="'='------------------t
."~'" NATIVE
., slightly Sll..TY SAND, trace of gravel, predominantly fme grained,

moist subangular to subrounded, weakly lime cemented,
nonplastic, brown

25f-----l---J-L....--L....--..L---------l--------------------!

a.

15

20

PROJECT __R_e_d_M_o_u_n_t8_i_n_F_'e_e_w_8--'-Y _

JOB NO

I
I

t
I
J
I,
I
I
I'
I,
I
I
I
I
t
t
I



PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a--'y _

JOB NO

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO, TP-110

BACKHOE TYPE -:=:li.:,:.n-=k-==-B-.:::e:-:::lt:-:;L:..:cS-::2:::;6':::S':='0'=::-:- _
LOCATION __-::-N-=-8

7
9::-1'-:;.8'-:-'3:....;;0_E_7_2...:..0-'-'.S_1_4_· _

ELEVATION 1210.6'
DATUM -"-S-"-ta:-n_le'-'y:-C..:..o..:..n_s_1J_lt..:..an_t'---s_S_u_rv_e--'-y _

FILL
SAND, GRAVEL & COBBLES, predominantly medium to
coarse grained subangular to subrounded sand, coarse
grained subrounded gravel, nonplastic, brown

DATE

Backhoe refused at 11'

FILL
SAND & GRAVEL, occasional small cobble,
predominantly medium grained sand, predominantly coarse
grained subrounded gravel, nonplastic, brown

note: considerable concrete blocks up to 5' in length &
some asphaltic concrete

GROUNDWA TER

none
DEPTH HOUR

REMARKS

11-14-94

moist

dense to
very dense

medium
dense to
very dense

DATE

l:

=.2
0­
Ill'"o
"C't:
Ql'­.- ........

'co!!
~u

GP
SPI

I

slightly
GP moist

1--+---~--==--1

E94-124

".

-.r----+------j

>I----t--+----I

[=< D

1=+--+---+--.01
1"'.1-+---+---1

iiio
:.E
a­
lUt»
-0

O....l

o

5

10

15

I
'I
/1
I
'1
I
it
I
I
I
I
I

... ·c·./

f
I

OAGRA
Earth & Environmental

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

i

251------l--.JL....-L....--J...--..L-------....l..-------------------
A-45

20I
I­
I,
t
I



25f---L.-..J......l.--....J----J...--------L---------------------'

.

A-46

OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-111

BACKHO E TYPE --::-;Li-:;:"-:;:k-:;-B-:eo-::lt:-:;LO-,S-;:2:=6-=5'=0'-==-=- _
LOCATION _---'N'=-=8:=-,9=-1.:..;6,,4c:...=8c......::E:.:..7.=2-=-0'-=.3:...=5:..c.7 _
ELEVATION 1210.4·
DATUM S_ta_"_le-'y_C_O_"_S_u_lt_a"_t_s_S_u_rv_e-'y _

DATE

NATIVE
Sll..TY SAtllil), trace of gravel, predominantly fine grained.
subangular to subrounded, nonplastic, brown

Stopped Backhoe at 15'

SAND, GRAVEL & COBBLES, predominantly medium to

I
coarse grained subangular to subrounded sand,
predominantly coarse grained subrounded gravel. weakly
stratified, nonplastic, brown

GROUNDWA TER

none
DEPTH HOUR

REMARKS

11-15-94

medium
dense to
very dense

SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124

FILL
Sll..TY SAND, considerable gravel, predominantly fme

1>< D loose grained, subangular to subrounded, trace of lime,
>,1--+---+-----1 nonplastic, brown

=,1-+--+-----1 '-------f--=,,-,:----------------i
/"'. FILL
ro< Sll..TY SAND & GRAVEL, predominantly fme to medium
[<.,-+------+-"S=Mo=:/:----J grained subangular to subrounded sand, predominantly
i"'I--t---t--'G:::.:M:':"::"'--j slightly coarse grained subangular to subrounded gravel, some

moist lime, nonplastic, brown

note: considerable concrete & asphaltic concrete blocks up
to 5' in length

iij
u

:E
Q.
tIlCl
~ 0
0-,

0, -++t-t+--+--+-~_-t-""S .....M"----+t moist

5>'

slightly
SM moist

10
medium
dense

-:=-

I~=~ slightly
~

moist
==== = GP=-== dense to= very dense=====
~

15 === -

20

PROJECT __R_e_d_M_o_u_"_t_ai_"_F_re_e_w_a-'y _

JOB NO

I
.1,
'"

f
I,
v

I
I
'I
I
I



i
i

A-47

OAGRA
Earth & Environmental

Page' of ,

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-112

BACKHOE TYPE ~Li::,:n~k~B....::e~lt:-.::L~S~2=6==5==0=--:--:::_:_------
LOCATION __:..;.N~8.;:9..;.'~.2~9:..:9~E:.:.7-=2:.:::0.!.....':..:3:..:'=-- _
ELEVATION _--.;;',=2c...:.'70.:....:.7_·..----_--;-:---:---=- _
DATUM -=S,=t8=.n.:..:..le::....!y'-C.=..o.=..nc:..:s:...::uc:..:'t-=8n.:..:..t=..=s--=S:...::u.:..:..rv.:....:e::....!y'--------

FILL
SILTY SAND & GRAVEL, some cobbles, predominantly
fme grained, subangular to subrounded, nonplastic, brown

NATIVE
SILTY SAND, trace of gravel, predominantly fme grained,
subangular to subrounded, nonplastic, brown

Stopped Backhoe at 15'

SAND. GRAVEL & COBBLES, occasional boulders up to
l' in diameter, predominantly medium to coarse grained
subangular to subrounded sand, predominantly coarse
grained subrounded gravel, some lime, nonplastic, brown

I

GROUNDWA rrf.

DEPTH HOUR DA TE

REMARKS

slightly
moist

slightly
moist

medium
dense

slightly
moist

very dense

~ nonet f-----+-..:--=:...:..:...:....:4-----I

SAMPLE TYPE

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3"' 0.0. 2.42" 1.0. Tube Sample

I:

=.2
0'­

Cl)l'll
(,)

-0;
QI'­._ rn
-rn.- III1:_
::>u

GP

SM

medium
1_-+-_--+-_--11 \ dense

'---------+~-=;_;;:;------------------1

25f---L-..J.-.......-......I----l----------L----------------------'

20

o

15 =so

PROJECT __R_e_d_M_o_u_n_t_8i_n_F_r_ee_w_8_y'---- _

~JO~B~N~O~=;:=E:::;9=4=-';::2=4==:::;=~D~A~TE _,_'_-_'5_-_94 _,
'I
I
I
I
I
I
I
I
'I
f
I
I
I,

I
I
,I



A-48

Page 10f 1

OAGRA
Earth & Environmental

LOG OF TEST PIT NO. TP-113
11-15-94

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a-.:y _

JOB NO
GROUNDWA TER BACKHOE TYPE Link Belt LS 2650

III ~ DEPTH HOUR DATE LOCATION N891.530 E720.069
Q. ... ::.51 Sb ELEVATION 1210.7'>- _..l: 0'" none

iii I- Ill ... 0.5!' CJlII t Stanley Consultants Survey0 DATUM0 III III "'c:"'Q) "'Co.;:
..l: 1: Q. Q. .a 41 ;3: 41'-

a. Q.
._ (Il... E E .!'E CJ > _(Il

III IICl '-11
41 III ~ 0 III III °OQ')_ ~- REMARKS VISUAL CLASSIFICATIONo.~ U. Cl..J CJl CJl ~(Jll..O ;:)(J

0 slig.htly FILL=== mOist SAND, GRAVEL & COBBLES, occasional boulder up to=== l' in diameter, predominantly medium to coarse grained=== dense to subangular to subrounded sand, predominantly coarse=-=-= GP very dense grained subrounded gravel, nonplastic, brown
====

~-=-
=
-==-=-

5~

FILL
slightly SILTY SAND & GRAVEL, occasional cobbles, i

moist predominantly fme to medium grained subangular to
SM/ subrounded sand, predominantly coarse grained
GM medium subrounded gravel, some lime, nonplastic to low plasticity.

dense to Idark brown
very dense

note: considerable concrete blocks & construction debris

10 note: 20' of fIll exposed on Salt River bank adjacent to test
pit

,

Backhoe refused at 13'

15

20

25
- SAMPLE TYPE

I
'I
I
I
I
I
I
I
I,
I
'I
I
I
I
:1

i
I
I



,

OAGRA
Earth & Environmental

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TP-114

BACKHOE TYPE -7:Li::;n~k-=B:.:::e,:..:lt,...::L:.::S:.,,2=6==5==0=--:--::-:::- _
LOCATION __N:;.::::.8~9-,:..1.!.::3:,::6:,::9:.--=E~7.=2~0!...:..1:,::0:,::0:..-.- _
ELEVATION 1211.0'
DATUM -=S-=ta=n::.:le:..!y:-C~o::.:n..:.:s:..::u..:.:lt=an::.:t::::s__=S:..:u:.:_rv:_:e:..!y _

FILL
SAND, GRAVEL & COBBLES, occasional boulders,
predominantly medium to coarse grained subangular to
subrounded sand, predominantly coarse grained
subrounded gravel, nonplastic, brown

DATE

FILL
Sll..TY SAND & GRAVEL, well graded subangular to
subrounded sand, predominantly coarse grained
subrounded gravel, some lime, nonplastic to low plasticity.
dark brown

Stopped Backhoe at 15'

NATIVE
Sll..TY SAND, trace of gravel, predominantly fine grained.
subangular to subrounded, nonplastic, brown

SAND, GRAVEL & COBBLES, predominantly medium to
coarse grained subangular to subrounded sand,
predominantly coarse grained subrounded gravel, weakly

I stratified, nonplastic, brown

I

none

GROUNDWA TER

DEPTH HOUR

REMARKS

11-15-94

slightly
moist

SAMPLE TYPE

B· Undisturbed Block Sample.
o . Disturbed Bulk Sample.
U· 3" 0.0. 2.42" 1.0. Tube Sample

DATE

c:
-0
·o·~
IJ)tU

()

"'C~
Q)'-._ III
-Ill·c..!!!
::>U

GP

E94-124

dense to

':' D \ very dense

>< SMI
",:=<"c GM slightly

moist to
moist

medium
SM dense to

dense
\

moist

medium
dense

GP

slightly
moist

very dense

""="'-=-

===

o

5

25e-------l-l....-J....--...l.--...l---------L---------------------'
A-49

15 ~

20

PROJECT __R_e_d_M_o_u_n_ta_i_n_F_re_e_w_a-:y _

JOB NO

I
I
I
I
I
I
il
I
I
I
I
I
I
I
'I
I
I
I
I



PROJECT __R_e..:...~_M_ou_n_t_a_in_F_r_e_ew_a-,--Y _

I
I
I
I

JOB NO

«io
~ :.c:
..- ..- Q.
Q. Ql III 01
Q) Q) ... 0

O.!: u. 0-,

E94-124 DATE

I:
::.!:!
0"­

lJ)1llo
-O~
Ql'-._111
-Ill
'-Ill1:_
:::>u

11-15-94

GROUNDWA TER

DEPTH HOUR

none

REMARKS

DATE

Page 10f 1

LOG OF TEST PIT NO. TP-115

BACKHOE TYPE ---,--,Li-=-n-=-k-,.B-,eo-lt=-Lo-S-=2::-:6::-:5,....0-=-=--=-- _
LOCATION __:.c:.N7879=-1!..::,2::,.:4:...::9--=E-'--7.=2..:..0'-=,O:...::3:.--.:1 _
ELEVATION 1208.1'
DATUM -=S-=-ta=n-=-le=-Y~C-=o.:..::n=-su=lt.:..::a=_n:.:.ts=--=S-=u:....:rv:...:e2..v _

VISUAL CLASSIFICATION

I
I
I

SM/
GM

slightly
moist

medium
dense to
very dense

FILL
Sn..TY SAND & GRAVEL, some small cobbles,
predominantly fme to medium grained subangular to
subrounded sand, predominantly coarse grained
subrounded gravel, some lime, nonplastic to low plasticity,
brown to dark brown

= = b-cl--=O-+---f-----1
=> D

====,1-=-+----+-----1

~~:>.'--+---+---j==:r
-=-

~~~ ::I--+---+----i
15 _~ p-.;-+-+--+---i

I
I
I
I
I
I
I

10 =~
== GP

slightly
moist

very dense

NATIVE
SAND, GRAVEL & COBBLES, predominantly medium to
coarse grained subangular to subrounded sand,
predominantly coarse grained subrounded to rounded
gravel, moderately stratified with 2' thick gravelly sand
lenses, nonplastic, brown

Stopped Backhoe at 15'6"

25(-----l---l.---J._---I._---J--------L-----------------'i

'I
I
I
I
I

20

SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

OAGRA
Earth & Environmental

A-50



251---L-...l.-....L-_......._~------_--l...-_--------------------'

PROJECT __R_e_d_M_o_u_"_t_ai_"_F_'e_e_w_a-:y'- _

SAMPLE TYPE

B - Undisturbed Block Sample.
o - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

A-51

OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-116

BACKHOE TYPE -:::Li::":"~k..;.B:..::e~lt,...:L~S~2~6=::5=::0:...,,...,:-:- _
LOCATION __~N~8~9~0.!;;.9~8~6~E:..:.7-=.1.:::9.!.:..9~9:...:1=---------
ELEVAnON _-----,,;1.=2:..::0..;.8.:..:.5=-'=-_-=--_-=- _
OATUM -=S.:.:ta=-"::..:le:..!y__C=.o=..:".:..:s:..::u.:..:lt.=a"::..:t:.::s:..::S:..::u=--'v:...:e:..!.y _

DATE

FILL
SILTY SAND & GRAVEL, occasional cobbles,
predominantly fme to medium grained subangular to
subrounded sand, well graded subrounded gravel, some
lime, nonplast;c, dark brown to light brown

note: considerable concrete blocks up to 3' in length, trace
of asphaltic concrete fragments up to 2' in length & trace
of wood

Stopped Backhoe at 12'

NATIVE
SAND, GRAVEL & COBBLES, occasional boulders up to
I' in diameter, predominantly medium to coarse grained
subangular to subrounded sand, predominantly coarse
grained subrounded gravel, weakly stratified, nonplastic,
brown

GROUNDWA TER

DEPTH HOUR

REMARKS

11-15-94

medium
dense to
very dense

slightly
moist

very dense

slightly
moist

~ nonet f----~=.:.,:.=_j------1

DATE

GP

GM
SM/

E94-124

o

15

10 _

20

iii
o

~ :.c:
Q. Qi i"cn
~.=~ oj

JOB NO

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

I I
I



I
I

PROJECT __R_e_d_M_ou_n_t_a_in_F_r_e_ew_a..:...y _ Page 10f 1

LOG OF TEST PIT NO. TP-119

OAGRA
Earth & Environmental

11-1S-94

B - Undisturbed Block Sample.
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

DATEE94-124JOB NO
GROUNDWA TER BACKHOE TYPE Link Belt LS 26S0

Gl c DEPTH HOUR DATE LOCATION N891,917 E720,S73
c. ... :=.~ ~ ELEVATION 1210.9'>- _.J: 0'" none

iii I- CD .... o.~ (1)" t Stanley Consultants Survey° DATUM° .! Gl ... c .... cu
,,~

.J: :.c c. ii. ~~i~ .~nj
Q. ... c. E E .- c 0>- -fil ,Gl "01 .- "Gl Gl ~ 0 " " °oGi~ c_

REMARKS VISUAL CLASSIFICATION
•

C.:u.. 0....1 II) lJ) :iEoc..C ::>0

alii
,

GM slig.htly FILL
mOist SILTY SAND. GRAVEL & COBBLES, occasional

- boulders up to 1 1/2' in diameter, predominantly fme to=== medium medium grained subangular to subrounded sand,=
~= dense predominantly coarse grained subrounded gravel, trace of=== lime, nonplastic, dark brown==~=== FILL from I' to 5'=~= SAND. GRAVEL & COBBLES, occasional boulders,

- slightly
5 === predominantly medium to coarse grained subangular to
-~

GP moist subrounded sand, predominantly coarse grained- subrounded gravel, nonplastic, brown==
""'" very dense======

,
note: some debris from l' to 5' , debris appears to have=--=--= been washed in=====-

-
~=::§=
===10 Stopped Backhoe at 10'

,

I
15

20

25
'--- SAMPLE TYPE A-52

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



OAGRA
Earth & Environmental

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-120

BACKHOE TYPE -7:U,=n.:,:.k7B...:,e:-::lt,-::L:--=S--=2:=6:'::S':;-0=--==-=- _
LOCATION _-------'N--=-8=-=-9-::-:1.~7-:=-9c..::S'---=Ec:...7=2.=..0!...:,6:....:1c..::S'----------
ELEVATION _---;:;;1::-2_°.9_0 4_',.-_..----:-... _
DATUM S_ta_n_le-"y_C_o_n_s_u_lt_an_t'--s-'S-'u_rv-'e-"y _

NATIVE
SAND, GRAVEL & COBBLES, predominantly medium to
coarse grained subangular to subrounded sand,
predominantly coarse grained subrounded gravel,
nonplastic, brown

FILL
SILTY SAND & GRAVEL, occasional cobbles,
predominantly fme to medium grained subangular to
subrounded sand, predominantly coarse grained
subrounded gravel, some lime, nonplastic to low plasticity,
brown to dark brown

note: considerable concrete blocks up to 4' in length,
asphaltic concrete & construction debris

DATE

GROUNDWA TER

none
DEPTH HOUR

REMARKS

11-1S-94

slightly
moist

loose to
very dense

slightly
moist to
moist
below 5'

DATE

t:
==.2
0­

<Il co
()

"'C.;:
1Il'-.- '"-'".- cot:_
::>u

GP

GM
SM/

I

I--f---+---j \L---------+-=-----:-=--:-::----:-:::-:----------------t
Stopped Backhoe at 19'

1--+---+---1\

Red Mountain Freeway

E94-124

"ii
()

:.c
Co
COOl
~ 0

O...J

o.

20

10:

15 .

PROJECT --------------------

~

c. ;
III III
Q.:u..

JOB NO

251--L-..I.-..l.--....l.--...L---------l------------------:--A_----:5=-=3~

_ SAMPLE TYPE

B - Undisturbed Block Sample.
D - Disturbed Bulk Sample.
U - 3" 0.0. 2.42" 1.0. Tube Sample

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



I
PROJECT Red Mountain Freeway Page 10f 1

I LOG OF TEST PIT NO, TP-121
JOB NO. E94-124 DATE 11-15-94

I GROUNDWA TER BACKHOE TYPE Link Belt LS 2650

II) I: DEPTH HOUR DATE LOCATION N891,753 E720,448
c.. .- :=.2 ;;Z 1211.1'> -.t: 0'- none ELEVATION

'jij ~ Q) .... 0.2> CJllll t Star;1ley Consultants Survey" DATUM" II) .!. ... c .... G)
"'C~

I .t: :E Q. c.. ~:!;;: .!!';
C. 'II c.. E E ·og ~~

-ljI
1Il0! '-1Il

II) II) ~ 0 III III 1:_
REMARKS VISUAL CLASSIFICATIONC.::,,- <.:l...J CJl CJl ~OQ.C :::JO

0
slig.htly FILL

I ; mOist SILTY GRAVEL, considerable sand, occasional cobbles,
; predominantly coarse grained, subrounded, nonplastic,
" loose to brown

I
very dense

I" note: considerable concrete & asphaltic concrete blocks
1 ~ F below a depth of 1 1!2'

I ~

5 -
GM

-
I I-

-
I ,

~

- IF

I 10 "
~

I
Backhoe refused at 11 .

I
I

15

I
I
I 20

I
I
I 25

,

'--- SAMPLE TYPE
A-54B - Undisturbed Block Sample.

I
0- Disturbed Bulk Sample.
U - 3" 0.0. 2.42" I.D. Tube Sample

OAGRA
Earth & Environmental



A-55

OAGRA
Earth & Environmental

SILTY SAND, predominantly fme
grained, nonplastic, dark brown

VISUAL CLASSIFICATION

1206.S'
6 5/S" Hollow Stem Auger
CME-75

Stanley Consultants Survey

moderately
fIrm to
fIrm

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

SM

c
::d!
0..­

lJ)1l
(.l

"'O~
Qj'-._ co
-co.- IIc_
:::>u

SAMPLE TYPE

12

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tuhe Sample.
U - 3" 0.0., 2.12" 1.0.' ,e Sample.
NR - ~o Recovery
T . Thin Wallp.d Shp.lbv Tube

2-S-95

89

DATE

Hlf.' U 36
OO~ 18

"1ij
(.l

:E
Q.
II Cl
- 0O...J

Red Mountain Freeway

E94-124

Page1 of 1

------------- LOG OF TEST BORING NO. W-10
Location' Sta 4S2+50. 70' L

DEPTH HOUR DATE

I
i

Auger refused at 8'6"

:::~::: S 12-10-

5 ~==rf-l~S:;~~..::$S;$~4_~6~_9;t==t===t~SP~t--S-:-:-lig-:h-tl:-y---t:s~ANDrnn, S;so:Umrue~si1Ttt1&r;grr;a~vecll-, trtr::iiac;;e;(o1ff,.-------i
.,......,.....: S 6-

2
1
9
3- moist cobbles, .predominantly fme grained,

..... nonplastIc, brown

~==t~~-f=1~t=~=1==:t==±==j-,\ medium
dense to
dense

f--+----..1---+---I------.j

:gf--__-+-'-'-no""n""e'-+ --l

yf----+---+----i

501--_...I.-_---l...--l..---l..._----l__...L.-_-L_--l..1 ...L.- --'

GROUNDWATER

451----i

40f---~

151----j

20f-----I

251----1

35 1--------1

301------l

PROJECT

o

JOB NO

I
I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I

I
I



I

!
i

A-56

OAGRA
Earth & Environmental

Stopped Drilling at 41 '6"

Sn.:rv SAND, predominantly fIne
grained, nonplastic, dark brown

VISUAL CLASSIFICATION

SAND & GRAVEL, some cobbles &
silt, predominantly fme grained,
nonplastic, brown

note: coarse grained subangular gravel
& some large cobbles at 7'

SAND, GRAVEL & COBBLES, trace
of silt, poorly graded, occasional
boulder. subrounded, nonplastic. brown

note: considerable medium to coarse
grained sand below 8'

note: increasing cobbles & gravel with
depth

CME-75 & AP-1000

1207.1'
Stanley Consultants Survey

65/8" HSA/9 1/4" Daul Wall Percussion

slightly
moist

soft to
moderately
fIrm

very dense

medium
dense
to dense

slightly
moist

slightly
moist

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

C
:: .S!
0'"en III

(J
"'0;';:
11)'-._ CD

-CD.- IIIc_
:::>0

SAMPLE TYPE

A - Drill Cuttings
S· 2" 0.0 .. 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.-12·' 1.0. Tube Sample.
NR - No Recovery
T - Thin Walled Shelby Tube

2-8-95 & 2-28-95DATE

II)

Co C
>- :l
I- 0

II) II) 0
Ii. Ii. ~
i i 0

en en iii

GP
S 50/3"

:=:

>.( I-'-A..:..t----+---+--+----l

.. A

'" A

~ S 50/6"

iii
(J

:E
Co
III Cl
~ 0

0....1

Red Mountain Freeway

E94-124

Page1 of 1

------------LOG OF TEST BORING NO. W-12
Location' Sta 485 +00, 69' L

oFPTH HOUR DATE
-----t---+------l

SZ none

yf----+---+----..,

50 ~_L--...L.....L..L--.l...--...L----l--....L.-----....L.--------------'
GROUNDWATER

7
815 f-----:-

l
-::-
O
-i

11
24
18

20~3~0-i
20

45 f-----l

29 """'_
44 --f----=-=---l -
37 -­1--;:;-
34

7--t _ '":,

25 -
14 --

1--~33;----' - '":.
f--~--l _

f--::::-27::-----1 -,:

1--;:;.:30:;'----1 -:
30 21 -,:

f--::::-
21

:-----l -:

f---:-:
15

:<--1 --20 ,..
f--::::-20:<--l -:-

f--~--l -_

35 f--::::-28:;'---1 _ "':..

1--3~1~ -":r53 _

1---':-,54~ -~
48 ..

40 ~=::51::--1 -,:
47 -:

PROJECT

JOB NO

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

I
I
I
I
I



W-13

VISUAL CLASSIFICATION

Man-made FILL
SAND & GRAVEL, some cobbles,
trace of silt, well graded, nonplastic,
grayish to light brown

SANDY CLAY, weakly cemented, low
to medium plasticity, dark brown

Auger refused at 17'

SILTY SAND, some gravel, trace of
cobbles, poorly graded, nonplastic,
brown

6 5/8" Hollow Stem Auger
1206.9'

CME-75

Stanley Consultants Survey

medium
dense to
dense

slightly
moist

slightly
moist

CL \ dense

RIG TYPE

c: BORING TYPE

'5,~ SURFACE ELEV.

~~ DATUM
.! 'lD

~ ~ REMARKS::>13

GW slightly
moist

12

I I

2-8-95DATE

15

GI
Co E
> :::l
I- 0

GI GI U
Q. Q. ~

i i 0
CIl CIl iii

~~ 34

::,~t S 6-6-6

::':::: S 6-9-

~ S 15-15-
...... 23
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-----------LOG OF TEST BORING NO.
Location' Sta 487 + 40. 68' L

10 1-----1
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401---~

451----4

A-57

OAGRA
Earth & Environmental

SAMPLE TYPE

A . Drill Cuttings
S - 2" 0.0" 1.38" 1.0. Tube Sample.
U - 3" 0.0" 2.42" 1.0. Tube Sam"le,
NR - No Recovery
T - Thin Walled Sf'telby Tube

I

~:::.EP--:.T.:..:.H-+--:.H.:..:.O.:..:.U.:..:.R+--..:.D.:..:.A.:..:.TE=----l

SZ none

yf----+---t------,

50 ~_.L----l...---l...-...l-.--l...---L-----LI------L-----l---------------J
GROUNDWATERI

I
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A-58

OAGRA
Earth & Environmental

Man-made FILL
SILTY SAND, some gravel,
predominantly fme grained, nonplastic,
brown

SAND & GRAVEL, considerable
cobbles, some clay, poorly graded,
nonplastic, brown

SAND & GRAVEL, some silt, some
cobbles, poorly graded, subrounded,
nonplastic, brown

VISUAL CLASSIFICATION

1207.7'

CME-75 & AP-1000
65/8" HSA/9 1/4" Dual Wall Percussion

Stanley Consultants Survey

Stopped Drilling at 29'
Sampler refused at 29'3"

I HSA refused at 3'

very moist
to moist

slightly
moist

dense to
very dense

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

I:
:: .S!
0"­
(/)co
"'C~
CIl'-._ lO
-lO.- C1:_
:::JU

GP

SAMPLE TYPE

A - Drill Cuttings
S - 2" 0.0., 1.38" 1.0. Tube Sample.
U - 3" 0.0., 2.42" 1.0. "";"ube San' ,Ie.
NR - No Recovery
T. Thin W~llpn C'l-_lI.. v Tllnp.

2-8-95 & 3-1-95

10
3-9-

DATE

S

A

~ :JU/j

CIl
Co ..
> I:
I- E

CIl CIl U
Q. Q. ~

i i 0
(/) (/) iii

: .. : A
>:
::":' S 4-4-3 loose to
~"F+-'----'--~--+---+----:G=P=---! medium

dense

L·,,··

-=
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:.E
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III Cl
~ 0
0-1

Red Mountain Freeway

E94-124
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-----------LOG OF TEST BORING NO. W-14
Location' Sta 489+40. 70' L
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APPENDIX B

Laboratory Test Data

OAGRA
Earth & Environmental
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PROJECT:

LOCATION:

RED MOUNTAIN FREEWAY - PHASE II

DOBSON RD TO MCKELLIPS RD

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D-2487)

SIEVE SIZES

JOB NO:

WORK ORDER NO:

DATE SAMPLED:

E94-124

15

06-19-95

Silt or SAND GRAVEL COBBLES

Clay Fine Medium Coarse Fine Coarse

I Location & Depth 1 USCS I LL I PI #200 #100 1 #50 I #40 #30 I #16 1 #10 #81 #4 1/4" I 3/8"11/2" I 3/4" 1" 111/2,,1 2" 1 3" 4" I 6" Lab# I
PERCENT PASSING BY WEIGHT

H-l@2-35' SM NV NP 44 69 85
89 '

92 95 97 97 98 98 99 99 100 100 100 100 100 100 100 587

H-l @20-25' GW NV NP 1-2 2 5 8 14 29 35 37 41 43 47 50 57 63 74 81 92 92 100 588

H-2@ 15 -20' GP NV NP 1.3 2 5 7 10 20 29 32 45 49 55 60 67 74 81 86 93 100 100 589

H-3 @ 19 -23' SW NV NP 1.6 5 15 23 33 48 55 57 67 69 72 75 80 ,'·4 91 92 96 100 100 590

H-4@ 5 -10' SM NV NP 34 68 81 82 83 85 86 87 88 90 93 94 97 99 100 100 100 100 100 591

H-4 @ 15 -20' SP NV NP 3.4 6 13 19 26 41 48 50 56 58 61 62 67 70 77 81 91 100 100 592

H-8@15-20' GP 69 48 3.3 4 6 8 10 13 16 17 22 25 32 37 46 55 68 82 100 100 100 593

1I-9@20-25' GP 39 16 2.1 3 6 10 14 20 23 24 27 29 33 36 44 51 63 75 98 100 100 594

H-I0@5-75' SP-SM NV NP 5.3 16 54 73 88 97 98 98 99 99 99 99 99 99 100 100 100 100 100 596

lI-ll @ 12 -17' SW NV NP 1.5 8 24 30 35 44 49 51 58 60 64 66 71 74 79 81 88 88 100 597

td
I
I-' O '0 <"""'0."".>.,'\. t~:t ~'~~ if~

Earth & Environmental
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PROJECT:

LOCATION:

RED MOUNTAIN FREEWAY - PHASE II
DOBSON RD TO MCKELLIPS RD

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASH1 D·2487)

SIEVE SIZES

JOB NO:
WORK ORDER NO:

DATE SAMPLED:

E94-124
15

06-19-95

to
I

N

Silt or SAND GRAVEL COBBLES

Clay Fine Medium Coarse Fine Coarse

I Location & Depth IUSCS I LL I PI #200 #100 I #50 I #40 #30 I #16 -\ #10 #81 #4 1/4"13/8" I 1/2" I 3/4" 1" 11112" I 2" I 3" 4" I 6" Lab # l
PERCENT PASSING BY WEIGHT

H-12 @ 8 -12.5' CH 50 24 91 93 96 97 98 99 100 100 100 100 100 100 100 100 100 100 100 100 100 598

H-12 @ 15 - 20' SW NV NP 3.2 4 12 22 32 47 52 54 57 59 62 64 69 72 80 87 93 100 100 599

'.

• _:~~\., (; f-~,;, r.i \ ..
Earth & Environmental
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PROJECT: RED MOUNTAIN FREEWAY
LOCATION: DOBSON ROAD TO MCKELLIPS ROAD

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM 0-2487)

SIEVE SIZES

JDBNO: E94-124

SILT/ SAND GRAVEL COBBLES

Deoth (ft) CLAY Fine Medium Coarse Fine Coarse

I Location From ITo USCS I LL I PI #200 #100 I #501 #40 #30 I #16 I #10 #81 #4 1/4" I 3/8" I 1/2" I 3/4" 1" 111/2" 1 2" I 3" 4" I 6" Lab#1

PERCENT PASSING BY WEIGHT

TB-4 2 3 ML NV NP 64 87 98 99 99 100 100 100 100 100 100 100 100 100 100 100 100 100 100 369

TB-4 10 11 SP-SM NV NP 11 20 31 37 43 53 58 59 62 64 66 68 72 76 82 85 93 100 100 370

TB-6 2 3 SM NV NP 25 46 69 81 91 99 100 100 100 100 100 100 100 100 100 100 100 100 100 375

TB-6 14 15 GP-GM NV NP 7.7 15 26 30 34 41 45 45 48 49 51 53 57 59 64 72 78 97 100 376

L-2 17 19 GM NV NP 13 18 24 29 32 41 48 49 56 60 67 73 85 92 96 100 100 100 100 396

L-2 37 39 GP-GM NV NP 5.2 8 13 16 20 27 33 34 40 43 50 55 66 72 79 84 94 100 100 399

L-5 18 19 GP-GM NV NP 11 14 18 21 24 30 35 37 45 51 63 74 90 94 96 100 100 100 100 404

L-5 55 59 GP-GM NV NP 11 16 22 26 29 37 43 44 53 57 65 71 81 92 98 100 100 100 100 408

L-6 19 21 GP-GM NV NP 10 14 21 25 29 36 42 43 51 56 64 69 78 88 100 100 100 100 100 467

L-6 38.5 41 SM NV NP 15 19 26 31 36 46 52 53 60 64 71 75 84 90 93 93 100 100 100 470

OJ
I

W o;;~{'; n A
Earth & Environmental
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PROJECT, RED MOUNTAIN FREEWAY
LOCATION: DOBSON ROAD TO MCKELLIPS ROAD

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM 0-2487)

SIEVE SIZES

JOB NO: E94-124

SILTI SAND GRAVEL COBBLES

Depth (rt) CLAY Fine Medium Coarse FiDe Coarse

I Location From ITo USCS 1LL 1 PI #200 #100 I #50 I #40 #30 1 #1Ii 1 #10 #81 #4 1/4" I 3/8" I 1/2" I 3/4" 1" 11112" 1 2" I 3" 4" I 6" Lah#l

PERCENT PASSING BY WEIGHT

L-6 47 49 GP 31 9 3.5 4 6 7 9 13 16 16 19 21 25 27 32 39 50 59 77 100 100 471

B-2 17 19 GC 31 12 13 17 22 25 28 34 38 39 44 48 54 58 66 71 80 85 92 100 100 487

B-1 7 9 GP 32 11 4.2 6 9 11 12 15 16 16 19 21 25 29 39 46 57 71 100 100 100 511

BC-2 7 9 GP NV NP 3.6 5 8 10 13 18 22 23 28 31 35 40 49 56 66 76 86 100 100 531

HB-3 3 7 GW NV NP 3.3 4 7 8 11 16 21 22 26 28 32 36 43 51 61 72 83 100 100 433

HB-3 10 13 GP-GC 35 14 5.0 7 9 10 13 18 20 21 26 30 37 43 56 65 93 100 100 100 100 434

HB-3 25 27 GP 27 8 2.4 3 5 6 7 9 11 11 14 17 23 29 41 52 84 100 100 100 100 437

HP-6 11 14 GW NV NP 1.1 2 4 10 16 26 28 28 29 30 32 33 37 41 48 51 100 100 100 321

ttl
I
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PROJECT: RED MOUNTAlNFREEWAY
LOCATION: DOBSON ROAD TO MCKELLIPS ROAD

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D-Z487)

SIEVE SIZES

JOB NO: E94-124

t;d
I

V1

SILTI SAND GRAVEL COBBLES

Deotb (fl) CLAY Fine Medium Coarse Fine Coarse

I Loealion From ITo USCS I LL I PI #ZOO #100 I #50 I #40 #30 I #16 1 #10 #81 #4 1/4" I 3/8" I liZ" 1 3/4" 1" 1 11/Z" I Z" 1 3" 4" I 6" Lab#1

PERCENT PASSING BY WEIGHT

TP-I05 1 5 SM NV NP 29 39 48 52 :,6 62 66 66 70 73 77 80 85 91 91 100 100 100 100 70

TP-I07 2 4 SM NV NP 46 78 94 96 97 99 99 99 100 100 100 100 100 100 100 100 100 100 100 74

TP-114 2 4 GM NV NP 13 17 24 29 34 42 46 47 52 55 62 67 77 83 85 100 100 100 100 78

W-14 0 3 SM NV NP 42 57 67 70 72 74 74 75 77 83 87 89 94 97 97 100 100 100 100 296

W-13 2.5 4 CL 28 11 69 78 94 97 98 99 99 99 100 100 100 100 100 100 100 100 100 100 100 288

W-12 0 4.5 SM NV NP 24 41 78 91 97 99 99 99 100 100 100 100 100 100 100 100 100 100 100 287

TB-I0 10 20 GP NV NP 1.9 3 6 8 12 23 33 34 42 46 52 56 65 71 79 88 100 100 100 303

TB-8 15 20 GP NV NP 2.0 4 8 11 15 25 32 33 37 40 44 48 56 63 73 87 93 100 100 304

TB-2 1 2 SM NV NP 13 36 78 88 92 96 97 97 98 98 99 99 100 100 100 100 100 100 100 366

TB-2 9 10 GP NV NP 3.4 10 20 25 28 37 43 44 50 53 57 60 66 70 76 83 88 96 100 367

o /:;,11A,
Earth & Environmental
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AGRA EARTH & ENVIRONMENTAL, INC.

PROJECT: SALT RIVER CROSSIN(; (!' 1\lCKELLlI'S

SOllRCE: TRAVFI{SE # 1

sn:n: A~ALYSIS ASDI 1).422

.lOB :"0. E94-124

W.O.:"O.

LAII :"0.

DATE 06-02-95

I
I
I
I
I

I
I
I

SIEVE SIZE

20"

IS"

16"

14"

12"

10"

8"

Ii"

I 1 2"

I"

,; -I"

I '2"

.\ .~ ..
1 '-I"

#4

#S

#Ill

# 1(,

#.,0

#40

#50

#100

#200

PERCE:"T I'ASSI:"G

100%

94%

76%

63%

57%
49%

41%

31%

OSf:

I
I
I
I
I
I

100%

90%

80%

Z
70%

"j. 60%
~.-

50%

~ 40%
~

30%

20%

10%

0%
0.01 0.1 1 10

SIEVE SIZE (rnm)
100 1000

OAGRA
Earth & Environmental

B-6
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AGBA EARTH & ENVIRONMENTAL, INC.

PROJECT: SALT RIVER CROSSING (ii' AL1\IA SCHOOL

SOURCE: TRAVERSE #2

SIEVE A:,\ALYSIS AST"I D-422

JOB 1'0. E94-124

W.O.:\'O.,
LAB NO.

DATE 06·02-95

I
I
I
I

I
I
I

SIEVE SIZE

20"

IS"

16"

14"

""10"

8"

.':;;"

4"

3"

2 1/2"

2"

I 1/2"

I"

3/4"

1.'2"

J,'4"

#4

#S

#10

# 1(,

#.'0

#40

#~O

#100

#2()O

PERCE:\'T PASSIl\'G

100%

9S%

98%

93%
75%

66%
S.+(;;C·

43%

JJ~t·

16%

6%

2%

1%

1%

0%

I
I
I

I

100%

90%

80%

70%z:
'li 60%
~
,... 50%
z
w

40%~
Q
c.. 30%

20% "

10%

0%
0,01 01 1 10

~IE\'E SIZE (mm)
100 1000

OAGRA
Earth & Environmental
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AGRA EARTH & ENVIRONMENTAL, INC.

PROJECT: SALT RIVER CROSSING @ .. \UvIA SCIIOOL

SOCRC~ TRAVERSE #3

JOB 1"0.

W.O. NO.

LAB NO.

DATE

E94-124

06-02-95

I, SIEVE A~ALYSISAST;\I 0-422

I
I
I,
I
I
,I

I
I

SIEVE SIZE

20"

18"

16"

14"

12"

10"

8"
7"
6"

5"

4"

3"

2 1.'2"

1 1'2"

I"

3!.J"
I.'......

3/S"

1/.j"

#4

#::;

#10

#16

#30

#40

#~O

#100

#200

PERCE:"T PASSING

100%

99%

96%

91%

80%

79%
72%

66%

54%

4}<)0

37t:J.-o

310/0

26%

9%

9%
3%

J%

1%

0%

1000100

: ~ Hi
'--H'-H+++--+-+++H-8--i-+H : i! H

1 10
SIE\l': SIZE (mm)

100%

90%

80%

70%
~
Yi 60%
'~

Z
50%

:..J
40%~

~
30% -_..-

20% .

10%

0%
0.01 0.1

I

I
I

I
.......-.-

I

I OAGRA
Earth & Environmental

B-8



I
I
I

PROJECT:

SOURCE:

AGRA EARTH & ENVIRONMENTAL, INC.

SALT RIVER CROSSING «! DOBSON

1'R/\VERSE #-t

sn:VE A:"ALYSIS AST:\[ D·-t22

J013:"O.

W.O. NO.

LAB NO.

DATE

E9-t-124

06-02-95

I
I
I
t
I
I
I
I
I

SIEVE SIZE

ZO"

18"

16"

14"

lZ"
10"

8"

T'

6"

5"

-t"

3"

21/2"

Z"

I liZ"

'"
.1!.j"

1/:"

,'r
#-t

#s
#10

#16

#30

#40

#50

#100

#ZOO

PERCENT PASSING

100%

98%

92%

88%

8-t%

78%

72%

6-t%

57%

-t-t%

29%

17%

17%

5%

I

I
I

100%

90%

80%

:.:l 70%
z
~ 60%
'~

50%
Z
"l

40%u

~
30% ...

20%

10%

0%
0.01 0.1 1 10

SIEVE SIZE (mm)
100 1000

OAGRA
Earth &Environmental
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APPENDIX C

Stability Analysis Diagrams

OAGRA
Earth & Environmental



.. 4IIiII, .. '.. __ .. ,~ .. .. lilt'.. ~"".. .. ..) ',. ' J ..

120 11 I I I I I I I II

E94-124: CASE 1 - STA. 14+00 END OF CONSTRUCTION

SAFETY FACTOR = 1.328 FROM 200 RANDOM TRIAL SURFACES
100

80

60

40

20~1 ~ ( (~

CJ
I
~

o 20 40 60 80 100 120 140
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120 11 Iii I I I I II

E94-124: CASE 2 - STA. 14+00 MAXIMUM WATER LEVEL AND SCOUR

SAFETY FACTOR = 1.796 FROM 200 RANDOM TRIAL SURFACES
100

80

60

40

20

14012010080604020o

6 AGRA
o~ Iii I i E~rth & Envirormental , Ineil
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120 11 I I I I I I I II

E94-124: CASE 3 - STA. 14+00 RAPID DRAWDOWM AT MAXIMUM SCOUR

SAFETY FACTOR = 1.183 FROM 200 RANDOM TRIAL SURFACES
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10080604020o
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