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Western Technologies Inc. has appreciated being part of this

project and is looking forward to working with you on the

construction phase. If you have any questions concerning the
contents of these reports, please do not hesitate to contact us.

March 2, 1989

Job No. 2128J068

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

Mr. Ashok C. Patel, P.E., R.L.S.
Senior Vice President

WESTERN
TECHNOLOGIES
INC.

New River Project
Bethany Home Road to Olive Avenue
Phoenix, Arizona

Re:

Attn:

Coe and Van Loo
4550 North 12th street
Phoenix, Arizona 85014-4291

• Geotechnical Report
• Environmental Report

• Soil Cement Reports

According to your request, western Technologies Inc. (WTI) 1s
forwarding to you a combined report for the New Ri ver Project
between Bethany Home Road and Olive Avenue. This combined report
contains the following items:

Sincerely,

WESTERN TECHNOLOGIES INC.
Geotechnical Services

We/:
Richard A. P.E.
Director
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Western Technologies Inc. has completed the subsurface exploration
for the proposed New River Channelization Project to be imple
mented between Bethany Home Road and Olive Avenue in the Ci ty of
Peor ia and Ci ty of Glendale, Ar izona. This study was requested

and authorized by Mr. Ashok C. Patel in general accordance with

our proposal number 2l28A008 dated February 8, 1988.

Gentlemen:

November 9, 1988

Job No. 2l28J068
Inv. No. 21280317

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

Attn: Mr. Ashok Patel
Senior Vice President

Re: New River Channelization
Bethany Home Road to Olive Avenue
Phoenix, Arizona

Coe and Van Loo
4550 North 12th Street
Phoenix, Arizona 85014
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The results of our study, including the bor ing location diagram,

laboratory test results, test boring records and the geotechnical
recommendations needed to aid in the design and construction of

. the levees, embankments and other earth connected phases of this

project are attached.
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We have appreciated being of service to you in the subsurface

exploration phase of this project and are prepared to assist you
during the construction phases as well. If you have any questions

concerning this report or any· of our testing, inspection, design
and consulting services, please do not hesitate to contact us.

INC.

~~~~~.
Reviewed by: Richard A. B

Copies to: Addressee (3)
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Geotechnical Exploration
New River Channelization

Bethany Horne Road to Olive· Avenue
Phoenix, Arizona
November 1, 1988

INTRODUCTION

This report contains the results of our g,eotechhical exploration

for the proposed New River Channelization Project to be implemented

between Olive Avenue and Bethany Home Road. The purpose of these

services is to provide information and recommendations relative to

site preparation, levee construction, slope stability and

embankment protection.

PROPOSED CONSTRUCTION

Project information has been provided by Mr. Ashok C. Patel of Coe
/

and Van Loo. We have several drawings supplied by Coe and Van

Loo. Based on this information, we understand that the project

will consist of channelization of the existing New River between

Olive Avenue and Bethany Home Road. The channelization will

consist of levees on each bank .approximately 20 feet above the

proposed flow line. The levees will be constructed on 1: 1 slope

protected by a soil-cement face 4 to 8 feet in thickness. The

soil-cement slope protection will extend approximately 15 feet

below the flow line to be below the expected scour depth.

SITE CONDITIONS

General: The portion of the river which will be channelized is

located about 15 miles northwest of the City of Phoenix. The area

is a gently sloping broad alluvial valley typical of the Basin
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Evidence of an abandoned gravel mining operation was

observed on the west bank north of Northern Avenue. The
river channel narrows significantly in this area.

Avenue, the west bank contains uncontrolled
The east bank appears relati vely free of

South of 99th

rubble fill.
debris.

North of Glendale Avenue uncontrolled fill was observed on
the east and west channel banks. In this vicinity,
immediately east of the probable project limi ts, a large

25 foot. deep pit exists. This pit contains junk

• Olive Avenue to Northern Avenue: The river channel flows

southward and the bottom contains a moderate growth of
local bushes such as mesqtiite and creosote. An open
drainage canal· Qutfalls to the river on the west bank
approximately 100 yards south of Olive Avenue.

Uncontrolled fill exists on the channel faces between
Olive and 99th Avenue.

• Northern Avenue to Glendale Avenue: This section has one

operating gravel mine on the west bank of the river within
the first half mile south of Northern Avenue. Several

large, deep open pit excavations associated with the mine

exist within the western half of the channel. Some of
these pits are approximately 90 feet deep. Several ponds
of unknown depth, probably associated with the mining

operation, exist in this area.

and Range Province. For simplicity, we divided the project into

three sections. The three sections are; Olive Avenue to Northern
Avenue, Northern Avenue to Glendale Avenue1 and Glendale Avenue to
Bethany Home Road. The site conditions within each section are as·
follows:
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• West bank between Station 240+00 and 150+00.

During the field

uncontrolled fill
sites contained

. and decomposing
known locations.

banks within this

growth of native

A storm drain enters the river channel on the east bank.

An active gravel mining operation is also located on the
east bank.

Location of Uncontrolled Dump Sites:

exploration, several areas containing
mater ial were observed. These dump
construction debris, household rubble
vegetation. Following is a list of

Other observed sites may also exist.

Portions of the channel bottom and

section contain a moderate to dense

grasses, brush and trees.

automobiles, and construction, and household rubble. No

research was done to determine if hazardous materials

exist within the pit.

The river bed and channel bank contain a moderate growth

of native brush and grass. A large open channel drainage
structure empties into the river on the east bank wi thin

this section.

• West bank between Station 150+00 and 100+00.

• East bank between, station 240+00 and 200+00.

• East bank between Station 150+00 and 100+00.

• Glendale Avenue to Bethany Home Road: Several, probably
illegal, dump sites exist on the west channel bank.

Coe and VanLoo
Job No. 2128J068
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Job No. 2128J068

• West bank between Station 75+00 and 60+00.

Wi thin the above listed areas hazardous mater ials may exist. At

several locations, drilling was terminated due to noxious odors and
personnel safety.

SCOPE OF SERVICES

Sixty-six borings and 35' test pits were drilled or excavated to

depths' of 2 to 27 feet. The bor ings were dr illed along the east
and west bank on 'top of the eXisting river channel banks near the
proposed channelization levees. The test pits were excavated along

the approximate centerline of the rechannelization. The borings

were drilled using truck mounted drilling rig utilizing 7 inch

diameter hollow stem auger. The test pits were excavated using

large backhoe equipment. During exploration, subsoils were

examined visually and sampled at selected intervals.

The following tests were performed on selected soil samples:

• Water content

• Dry density
• Shear strength

• Gradation

• Plasticity

• Permeability

• Soluable Sulfur

Test results were used in development of our recommendations. In
addition, trial soil-cement mixtures were tested for appropriate
parameters.

-4-
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INTERPRETATION OF SUBSURFACE CONDITIONS

Exploration: As presented on the Logs of Test Pits, the riverbed
materials, are predominantely gravelly sands and sandy gravels with
cobbles. The cobbles have a maximum diameter of approximately 9
inches. The fines content var ies vertically and laterally along

the river bottom. In general, the deeper' coarse grained soils are
coated with reddish brown medium plasticity. clay. 'Occasional thin
layers of clay were encountered in some of the test pits.

As presented in the Logs of Borings., the near surface soils on the
banks of the existing river consist predominantly of loose to
medium dense gravelly sand fill with varying amounts of silt and
clay. The native material below the 'fill consists of sand with
varying amounts of sil t and gravel. Below the sand and gravelly
sand layer and extending to the full depth of exploration, the
materials encountered were predominantly dense sandy gravel. All
borings along the banks reached practical auger refusal within
depths of 2 to 24 feet. A ground water table was not encountered
during the time of our exploration.

Testing: Laboratory test results indicate angles of internal
friction ranging from 29 degrees to 46 degrees. These values were
determined on 2.5 inch diameter ring samples which eliminates
coarse gravel and larger particles. Numerous gradation tests were
performed on recovered sampl~s. These tests indicate that in
general the subsurface soils are predominantely sandy gravel to
gravelly sand.

1'1t..
~,N.:,,\

Permeability
permeability

tests performed on undisturbed
of 2XlO- 5 em/sec. Tests

-5-

samples indicated a
on remolded samples



Coe and Van Loo
Job No. 2l28J068

indicated permeabilitie~ ranging from lxlO- 3 to 6xlO- S em/sec.

A summary of the laboratory t~st results is included in Appendix C
of this report.

Groundwater: During this exploration, groundwater was not

encountered in any of the borings' or test pits. Review of well
records and groundwater data published by the Arizona Department of
water Resources indicates' that the groundwater table within the
project area' exists at a depth greater than. 140 'feet below the
ground surface. ~ased on the present recharge and discharge rate,
it is our judgement that construction will not be affected by the

groundwater.

CONCLUSIONS AND RECOMMENDATIONS

General: Due to the unknown nature of the materials that may be

uncovered during construction extreme caution must be exerGised.
If drums wi th suspicious odors or liquids ar.e encountered, proper

supervision should ,be obtained prior to continuation of the work.

Site Clearing: In general, rechannelization of the river will
require removal of soil from the existing river bottom and banks to
achieve the design flow elevation' and channel alignment. The cut
material will be selectively used to construct channel levees and

soil cement slope protection.

Prior to grading the channel, strip and remove existing vegetation,

debris and other deleterious material from the river bottom and

existing banks. Any existing water-filled ponds should be pumped

dry or otherwise drained and cleaned of organic or deleterious
matter.

Site Preparation: Several open pit gravel mines and' ponds exist

within the project limits. These existing excavations will require

-6-
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proper backfilling prior to construction of the levees, levee

protection, and channel bottom. The backfill material should be
clean, well graded granular soil, free of vegetation, organic

matter, construction rubble and other deleterious material and meet.

the gradation specification presented in this report.

Backfill above the toe of the embankment protection structure,

within the channel area, should meet the gradation requirements
presented under the nMaterials· section of this report.

All backfill should be placed in accordance with the

recommendations presented in the nPlacementand Compaction n section
of this report.

Levee Construction: The proposed channel levees will either be cut

frOm the existing river banks or constructed with engineered fill.
The channel levees to be cut from eXisting river banks may be cut

on a 1:1 slope.. However, in some locations· local· shallow slope

failures should be expected. Where these failures are experienced

the soil-cement levee protection structure should be constructed to
the natural slope angle of the bank soil on the bank side of the

channel. If dur ing preparation of cut levees, rubble or
uncontrolled fill is encountered, we recommend that these materials

be removed. The removal should extend landward from tpe proposed
channel face to natural soil or 50 feet, whichever is least. The

levee then should be constructed as recommended below.

Two different conditions exis~ where construction of the channel
levees is required. These conditions are; levees constructed on

native, undisturbed soil, and levees constructed on engineered fill.

Where levees are constructed on native undisturbed soil the surface
should be cleared as recommended in the site clear ing sect ion of

this report. The surface should be cut level, scarified to a depth

of 10 inches and recompacted to 95 percent of ASTM D698.

-7-
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b. Levee material (sands with gravel)

to landward
may be used
between the

Dry unit weight = 115 16/ft3

Moist unit weight = 124 Ib/ft3

Saturated unit weight = 126 Ib/ft3

Angle of internal friction = 30 degrees
Cohesion = 0

Coefficient of Permeability = 6xlO- 5cm/sec

Where levees are constructed on engineered fill scarification of
the surface is not required.

Dry unit weight = 120 Ib/ft3

Moist unit weight = 130 Ib/ft3

Saturated unit ~eight = 136 lb/ft3

Coe and Van Loo
Job No. 2128J068

The material used in the constructed levees should meet the

requirement presented in the "Materials" section of the report.
Placement and compaction recommendations are also presented in this
report.

In some areas levees will be constructed adjacent

excavatioris. In this situation, miscellaneous backfill
outside the levee. The levee is defined as the zone
new channel face and 50 feet landward.

a. Near surface sandy silt or silty sand material:

Slope Stabili ty: Stability of the proposed levees were analyzed

using the computer program "SB-SLOPE" to determine the critical
failure surface. The stability analyses were performed using a 1:1

levee slope, unprotected, and protected by a 4 foot thick and an
8-foot thick soil-cement structure. The stability analyses were

based on the following minimum design assumptions:
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Angle of internal friction = 36 degrees
Cohesion = 0

Coefficient of Permeability = 2xlO- 3 cm/sec

c. Levee foundation soil (sand, gravel and cobbles)

Dry unit weight = 130 lb/ft 3

Moist unit weight = 138 lb/ft3

Saturated unit weight = 140 lb/ft3

Angle of internal friction = 38 degrees
Cohesion = 0

d. Soil-cement slope protection structures:

Unit weight = l25lb/ft 3

Unconfined compression strength = 750 psi

Coefficient of friction between soil and soil-cement = 0.3

e. Critical condition at end of construction.

Based on our analysis, the minimum factor of safety against slope

failure occurs when the soil above the toe of the slope protection

structure is removed by scour. The minimum factor of safety

against failure for a 4 foot and 8 foot thick structure is 1.15,

1.28, respecti vely. The slope stabili ty analysis on a 1: 1 slope

without soil-cement slope protection indicates shallow slope
failures will probab~y occur in some places. Typical plots of the

computer output are presented-in Appendix of this report.

These safety factors do not include transient load due to
earthquake. Earthquake loading reduces safety factors for such

structures. It is our op~n~on, however, that the likelihood of
significant earthquake loads occurring during periods of full scour

-9-
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1. The conclusions contained in this report f~r the proposed
construction are contingent upon compliance with
recommendations presented in this section.

are remote. Further, it is our opinion, considering

consequences of failure and the associated construction cost,
designing for absolute worst conditions is not warranted.

the

that

the proposed
conventional

for
with

such as septic tanks,

and dry wells were not
be encountered during

excavations
accomplished

that
be

Although underground facilities

cesspools, basements, utilities,
observed, such features might
construction.

We anticipate
construction can
equipment.

2.

2. On-site silty and or clayey (if any) soils may pump or
become unworkable at high water contents. Workability may
be improved by scarifying and drying. Overexcavation of
wet zones and replacement with granular materials may be
necessary. The use, of lightweight excavation and
compaction equipme'nt may be required to minimize sUbgrade

pumping.

1.

Foundation Preparation: Specialized treatment of existing

soils within levee foundation areas is not required. If
objectionable material such as loose fill or deleterious

Earthwork:

Coe and Van Loo
Job No. 2l28J068

• General:

• Excavation:

•
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,material is encountered it should be removed and replaced with

suitable, compacted material.

• Materials:

General: All fill and backfill material should be
construction debris, rubble and organic matter.

gradation specifications are recommended:

clean, free of
The following

r,'I,"""k
~ 1. Levee Foundation and Levee

2. Channel Fill and Backfill (not below levee) .

3. Miscellaneous Fill and Backfill: Any clean mater ial approved

by the project engineer.

Sieve No. or Size Percent Passing by weight

6" 100
8" 60-80

No. 4 20-40

100
40 (min)

5 (min)

Percent Passing by weight

3"

No. 4
No. 200

Sieve No. or Size

Placement and Compaction:

1. All fill and backfill
horizontal lifts using

should be
equipment

placed and compacted in
and procedures that will

!'","',',

"i
L

r"I".
r<:·,~

-11-
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produce recommended

throughout the lift.
the following:

Description

densities and suitable water content

Uncompacted fill lifts should not exceed

Loose Lift Thickness (inches)

3. Materials should be compacted to the following:

1·'·····'·1····
r.:
L

Levee and Levee Foundation

Channel Fill and Backfill
Miscellaneous

12

24

'24

-12-

CLOSURE

Miscellaneous fill and backfill---------- 80*

Levee & Levee Foundation----------------- 95
Channel fill and backfill---------------- 90*

Minimum Percent
Compaction (ASTM 0698)Material

*Due to the size of the materials a performance specification may

be required.

Our conclusions and recommendations assume observation and testing

of the earthwork and foundation preparations by a representative of
the engineer. During construction, the engineer will have the

responsibility of assuring that construction complies with our

recommendations. The engineer also will be responsible for
decisions/recommendations should unanticipated conditions occur.

• Compliance: Our recommendations are predicated on proper

observation and testing of the construction activities. To
assess compliance, observation and testing should be performed

under the direction of the geotechnical engineer.
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'I GRAIH SIZE DISTRIBUTION TEST REPORT
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DIRECT SHEAR TEST

Job No. ·.=,2....1211o.l8ol.l.Ju.O!.lol6:.l.l.8 _

Lab/Invoice No. _

Kips/Sq. Ft.

CXRemolded

DateS-10-88

Date7- 8- 88

Date8- 4- 88

Single Shear

---- Saturated

C = _-..:O~_ Kips/Sq. Ft.

Type of Material .-..;;;S_M _

Source of Material_..;;B;,..-.,:3:...;;E::..-S_'_-.....;6...;.;.;;S_' _

Test Procedure ASTM 03080-

...... "

Sample Condition: 0 Undisturbed

Initial Dry Density, pet__-41Olo.l'OLL- _

Initial Moisture Content, % _.!::I4....·..;9L.... _

<P = 38 0 C = 0

Test Condition: -lnSitu

Sampled By J. Waldner Date 5-10-88

Submitted By M. Ali Date 7-8-88

Reviewed By E. Hoque Date 8-4-88

Type of Material ~SP;;;.... _

Source of Material_--::B;,..-.,:9.,:E::..-l_0_'_-_1_1_.;,..S_'__

Sampled By J. Waldner

.Submitted By M. Ali

.R~~i~edBy E·.... ·Hoque

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed Dt Remolded

Initial Dry Density, pet __;..;1::.:2::.:0~ _

Initial Moisture Content, % __-=3:..- _

<I> = _....:4.;.6__0

4.0
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DIRECT SHEAR TEST
Job No. 2128J068

Lab/Invoice No. _

Type of Material_S:::.C=-- _
Source of Material B-5 E 2' - 3 '

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: iJ Undisturbed 0 Remolded

Initial Dry Density. pet --=1~OUi2...... _

Initial Moisture Content, % .....;:3;..;.;..;6;..- _

<I> =- 29 0 C = O. 1 Kips/Sq. Ft.

Type of Material-.:S==.:!P'-- _

Source of Material B-10E (2'-3')

Sampled By J. Waldner Date

Submitted By M. Ali Date 5/25/88

Reviewed By E. Hogue Date 6/9/88

Test Procedure ASTMD3080- Single Shear

Test Condition: -lnSitu ---- Saturated

<1> =__....3:.:;1;4_0 C =',,"-,_~O_Kips/Sq. Ft.

Sample Condition: ~ Undisturbed 0 Remolded

Initial Dry Density, pet --:!i~O~O~ _

Initial Moisture Content, % --:7~.:..:7:-- _
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...:.:.. Date 5/25/88

-,=!:.£..,.-!~,lol&.__ Date 6/04/88
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DIRECT SHEAR TEST

Job No. 2128J068

Lab/Invoice No. _

Type of Material __~S.::.P ---

Source of Material B-7E 2' - 3 '

Test Condition: -lnSitu ---- Saturated

Sample Condition: ~ Undisturbed DRemolded

Initial Dry Density, pcf __1o!>,lO""S"-· _

Initial Moisture Content, % _ .....3"'-&..3"'- _

4> ::i; 35 0 C =_ ....0,--__ Kips/Sq. Ft.

Date _

Date 5/16/88

Date 5/27/88

Single Shear

.,',' ."

Test Procedure ASTM D3080-

Sampled By J. lvaldner

SubmittedBy M. Ali
.'

. ~. Re~iewed BY"! ~ Hoque
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3.0 4.0

Type of Material ---lS""C~ _

Source of Material_...:B:.--.;8:::,,:E=-_2:;;...'_-_:::;.3_' _

Single Shear

Date _

Date 5/16/88

Date 5/27/88

Sampled By J. Waldner

Submitted By M. Ali

Reviewed By E. Hogue

Initial Moisture Content, % -...:5:;...:;..4.:.- _

C = _..;;;O......-l_Kips/Sq. Ft.

Test Procedure ASTM D3080-

Test Condition: -lnSitu --- Saturated

Sample Condition: .~ Undisturbed 0 Remolded

Initial Dry Density, pet _...;1;..;0...;1'-- _

<l> = _.....;3::;..4:..-_°_

4.0
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DIRECT SHEAR TEST
Job No._2_1_2_8J_0_6_8 _

Lab/Invoice No. _

f'l
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Sampled By J. Waldner Date _

SubmittedBy Mo Ali Date 5/26/88
.."; ...':

",. ReViewed By _··-=·'E::.;~:....::H:.::;o..;:qu=e=-_ Date 6/9/88

Single Shear

Date _

Date 5/28/88

Date 6/9/88

Initial Dry Density, pet _---:9:.,:3:..- _

Initial Moisture Content, % __6_0_5 _

<I> = 31 0 C = O=..- Kips/Sq. Ft.

Test Procedure ASTM 03080-

Type of Material_,;;,SP=-- _

Source of Material. __B_-_1.,;;5...;;;E;;"....:{.,;.5_'_:,,;;.6_')!....----

Sampled By .J 0 Waldner

Submitted By Mo Ali

Reviewed By E. Hoque

Type of Material....:S;.,;;P _

Source of Material B-14E (2'-3')

Test Condition: -lnSitu ----Saturated

Sample Condition: IX! Undisturbed 0 Remolded

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: IE Undisturbed 0 Remolded

Initial Dry Density, pet _9_8 _

Initial Moisture Content, % _2_0_0 _

<I> - 33 0 C = 0.::..- Kips/Sq. Ft.

4.0

4.0

! !

I i

3.02.0
NORMAL PRESSURE, KSF

2.0 3.0

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST

Job No. ...;;2;.::1=2=8J:..>0:..;:6:.::;8 _

Lab/Invoice No. _

1---'H-+-+-!-+-++-+++-t-t--Hrt-iL+-'+1-++
! ! j ,

Type of Material -'S~p'"-- _

Source of Material B- J1E {2' -,~5~

5-10-88

7-21-88

9-30-88

DtRemolded

Single Shear

Sample Condition: 0 Undisturbed

Test Procedure ASTM 03080-

Test Condition: -lnSitu --...- Saturated

Initial Dry Density, pcf 1.l.lO.L.5.L- _

Initial Moisture Content, % _......;.3..;.,• ..;.,8 _

<I> = 35 ° C =__0__ Kips/Sq. Ft.

-f ,0

Sampled By J. Waldner Date

Submitted By M. Ali Date
..0:.'- .'.':' .

~Reviewed By__".... Date

'--+++-+-++'-i'-+++-..i-+-l........ ' , i i - _,. - ' _.J.... e.-.U..+'-+-+-+-+-+-1-1r·~ --H-+-tmr!! ] ! _1 ~\. ~ ~ I·i r-r--1-' [ 1!

JLU_t-l-+-t- ..,-+-+!...,'".-',f-i ".. ' ;,,' '" '.,.!, I .l-+- I U_-+'-ii-i-+-H-l
TTTT~,+-'4'+-H-++-H-i-+- - t ! -r-r-LHt-+-+-H--H1 ',I , , ' '..i , , I I I I ;, l ,

.0 ... ' : ! ,44 r.H.-r l-li-l-l-i-i-+-i:--+-f-+H---H-H-H-H-I t-'t-t-+-+-i

" ; !I I I ~~Htt~,=~~t:ttt+'=t:---+I-++-f;_:;'~:-+--+;++----++---++-!-+-I-t-t-r'_rir-HH
; ; : ; ; b-i r+~-+i+-f-+-+-+-Ie-+-+-+-+-+--t-H++-I-+-+i-+,+-+-+-+-1

A' . ,
I VI ,! . ,! I!!!

H-,,,,,;,f:rl',...-1,-_.t~,-=-t!1~tt-=itt~tt4t+-i,+~t~~+:r+-•.r::;:.;-::;+::~+-,r--i+i:t-t:;.t::;-+:.-+;-+::;.r--l
0.0 /,. ' , , i h , , !

1.0 2.0
NO~LPRESSURE,KSF

3.0 4.0

r--; i i -H-: ' ! li-+-+-+++-f-++H-+-+-+--'-+'-++--:M,-i,-+-++-+-+--+-H+-H,-1,
Type of Material S_P _

Source of Material B_-_1_8_E <...1_0_'_-.......1...1_._5_'~)

I !

; i '
j ! III

Sampled By J. Waldner

Submitted By M.~ Ali

Reviewed By E. Hoque

Date_5_-~9_·-_8.;;.8_

Date 7-19-88

Date 9-30-88

~_i-'+-t-+++-1-t-+H-t-+-H-;--HI-++H!-~+-'++-++-HH-+-H-+++-i -t'-Hl/I ' i I

alRemoldedo Undisturbed

Initial Dry Density, pcf 1;;;.;1;;..;;5;... -

Initial Moisture Content, % __2..;.,._5 _

<I> =__4_4__0_ C =__0__ Kips/Sq. Ft.

Sample Condition:

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

4.0

i '

, I

3.0

i i !

2.0

! ( ,)
i I Y

, I

1.0Ik-+L-.r-.-!:Io:Y'_I""'~"';:-+i-+i-+i-!:~::~::::::'::::~+--: -t:-;-I.+_Lr-::::~:,.-t:-+-,+!"";:H-:-!l-t

~i+1i4~±±t+H-1-++-H -+--+-H-'-!'-+-+-+-+-++-I-+-+-+-I-+'-+--+-+--+-1

o .0 ~itf-f-L1..++4+-~-It-' t-'--+-:-+:=t=;~1=ttt~=r=t=r:t=tt, t!~=t!~I~!-ji-+-+---!ti:
1.0

NORMAL PRESSURE, KSF



DIRECT SHEAR TEST

Job No. ~2:.:!:1..:.28~J:u:0~628 _

Lab/Invoice No. _

Kips/Sq. Ft.

Single ShearTest Procedure ASTM 03080-

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed CXRemolded

Initial Dry Density, pcf 10_5~ _

Initial Moisture Content, % __2..;..,;;.5 _

<t> = 40 0 C = 0

Type of Material
Sp

Source of Material B-19E (2' - 3.5')

Sampled By
J. Waldner 5-9-88·Date

Submitted By
M. Ali 7-28-88Date

~ ..; ," . 'E,_ Hoque.Reviewed By Date 7-30-88
.'

11I i , +-+-+-I-++-t-'.+'-l-~4!~'-~
, , I, IT 1, '! i

,.A" 'i ii- I . : • " I !

I
I

Type of Material -...;S;;.:P=-------

Source of Material __B_-_2;;..0...;E~(:.:5:....'_---=6:..:•.:::5_'.!..)_

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali Date 7-19-88

Reviewed~y E. Hoque Date 8-31-88

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed [jJ Remolded

Initial Dry Density, pet __....;1::.,:1=.,:0::..- _

Initial Moisture Content, % _.::.1~.O~ _

<l> = _~4.=.2__0 C = _~O~_ Kipll/Sq. Ft.

Single ShearTest Procedure ASTM 03080-

4.03.02.0
NO~LPRESSURE,KSF

NORMAL PRESSURE, KSF

1.0
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Kips/Sq. Ft.

rg Remolded

I:X Remolded

SpType of Material -.:~ _

Source of Material __B_-_2_0_E_1_0_'__1..;;;1_'~)

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali .
Date 7-20-88

Reviewed By E. Hoque Date 8-31-88

Sample Condition: 0 Undisturbed

Initial Dry Density, pet __....120'-- _

Initial Moisture Content, % _..1.1 °'-- _
<t> = .44 0 C = 0

Type of Material ...:S::P:..... _

Source of Material __B_-..;;;2..;;;1,;;;;;E~(;:;.2_'_----:3:..:•.:::5_'~)_

Sample Condition:

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sampled By J. Waldner Date 5-19-88

Submitted By M. Ali Date 7-20-88
. '.

.Reviewed By E,. Hoque Date 8-31-88
.'"

Test Procedure ASTMD3080- Single Shear

Test Condition: -lnSitu ---- Saturated

o Undisturbed

Initial Dry Density, pet 1_0_5 _

Initial Moisture Content, % _2_-0 _

<I> =__42__0_ C =--:-...;0;...-_ Kips/Sq. Ft.

4.0

4.0

i I I ,

i !

, I I

I I

3.0

3.0

v·

!
, !

2.0

;, I I

! j

,,

! !

iii i

! ,

2.0
N~LPRESSURE,KSF

, ,

1.0

i I

i !

! ,

,
-+-+-1-+-+-+-+++-4++,-1,-++H++-H++-+-++H+-+,+,-HH--l

i.
i! I i

..~. ~
R-J- ;

J.-~.H++

~+-hi'+-4+-H-+-!-t-+-i--4'-l k-+-I++-+-++--+'-'i-'+--+++-+++-t-++-+-+-I1- , ,

0.0 i I

H,--;H-+-H-i--I-H-++-H4-+-iH-'-j',-+-I-H;-+!-+-r-'j ! i ; -+--<-+-+;-'j.... f-,'-H1r-+--+--l

1-+.+-"-+-+-....\ .....:-H -4.+-,+-,'-+T+'-+:--i-;-.'+,~TH-'-1'-+'+-+-+-++-4-'- -+-+-H-_+_+-;--jl

Job No. .....;;2;.;;;1~2.=.;8J:.:0~6;.:::::8 _

Lab/Invoice No. _

DIRECT SHEAR TEST

NO~LPRESSURE,KSF

~:;:':'=':'::''==::::~=::i~i~i=:;:~::~::I++"; :':'::::=:~::=::' :'::::.:'=:~i II !j;~
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3 0 ! I ' , I ~ ,
.' , !: ,I' I I· '!' 'I i : j; i,~ j ,

Ii! ! I

2 .0 H-++-+-t-'+'++-+~'H""'+H+H+-H'-+-Hf-++H++' -+'+1+-+4+-4-.4i ~ f i ; .,- i ! j . , , 1 ;
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1 .0 '-++-H-+-H-+-~dr-H-' -+'-i-+-I++-+-i-+-I-'i-'+-+++-+++-+'+'+'+-f-++-Hr M; j i

I-+-+-+-+-+-H-.+-+i~+'"+-i-+-!-!-+'++-.;=+=+=1'+;-fT-l--H-l-+-+-lt-+-i-+'+!l-!i-++-1-+-H

f--r+-"......+:l'j:;~-;rj:!~rt-t:!:rtI-!::;...i-tt-JHi':!'i-;1-;--+-i-i; +':1-'tt+t-";'+---i+-t:ittt+-:+-+++--i
o .0 _ +t+tH-+-+-H-+--H'-+:-4;-+-4,+,-+-!-+-!' ~i; ::.~

1.0

3.0

u.
III
~

Ill'
III
W
~ 2.0...
III

~
w
1:
III

,···"····1·
!
L:
t'"

f.'.".·I'u

[I

ill.

il
t:·

fl
I

i'lI.

f,l

II
rlL..

[I
L_

It._
II
II
l.



DIRECT SHEAR TEST

Job No. .....=2::.;12:;.,:8::.::J:.;:::0~6.:.8 _

Lab/Invoice No. _

C == _ ....0,--_ Kips/Sq. Ft.

Type of Material G_P _

Source of Material __B_-_2_4_E_(_1_0_'_-_1_1_'_)_

" .'

Test Procedure ASTM 03080- Single Shear

Test Condition: -InSitu ---- Saturated

at RemoldedSample Condition: 0 Undisturbed

Initial Dry Density, pcf 12_5 _

Initial Moisture Content, % _2_.0 _

<1>== 460 C == __0 __ Kips/Sq. Ft.

Sampled By J. Waldner Date 5-9-88

Submitted By M. Ali Date 7-20-88

_R~iewedBy Ih" Hoque Date 8-31-88

<I> == _=44"'--__°

Test Procedure ASTM 03080- Singl~ Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed I:xJ Remolded

Initial Dry Density, pcf __ 11...11""'°1-- _
Initial Moisture Content, % _3 5"'- _

Type of Material SP

Source of Material B-32E (5 ' - 6.5')

Sampled By J. Waldner Date 5-11-88

.Submitted By M. Ali Date 7-20-88

Reviewed By E. Hoque Date 8-31-88
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DIRECT SHEAR TEST

Job No. 2128J068

Lab/Invoice No. _

Sampled By J. Waldner Date

Submitted By M. Ali Date 5/31/88

0' R~viewedBy ·'E. Hogue Date 6/9/88
"

Test Procedure ASTMD3080- Single Shear

Test Condition: -lnSitu ---- Saturated

o Remolded
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1.0

2.0
NORMAL PRESSURE, KSF

3.0 4.0

Type of Material_S::;.C.:::.- _

Source of Material B-27E (2'-3')

Sample Condition: Kl Undisturbed

Initial Dry Density, pet __1:.;0:.,:3::....- _

Initial Moisture Content, % _...:9;...;.:..;2;;..... _

<t> = 29 0 C =__0..;...;;...1_ Kips/Sq. Ft.

Type of Material _

Source of Material _

Sampled By..;..' Date _

Submitted By Date _

Reviewed By Date _

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed 0 Remolded

Initial Dry Density, pet -- _

Initial Moisture Content, % -

c = Kips/Sq. Ft.<1>= 0

4.03.02.0

NORMAL PRESSURE, KSF

1.0

u.
VI
~

vi
VI
W
0::
I
VI
0::'<w
J:
VI

F.·It
I~·, .

rl·I,

i

[I

r.·.1~

r
I
l,__ ~

r.1t,
L .. ·

II
I.
I. ..

rl
IL __ .



DIRECT SHEAR TEST

Job No.__2_1_28_J_0_6_8 _

Lab/Invoice No. _

Sampled By J. Waldner Date

S!-'bmitted By M. Ali Date 5/06/88

~. Reviewed By 'lL Hoque Date 5/27/88
',. .'

Type of Material S_C _

Source of Material_B_-_6_W_(:..4:.-'_---::;.5_'~) _

Test Condition: -lnSitu ---- Saturated

Sample Condition: cg Undisturbed 0 Remolded

Initial Dry Density, pet __.J.9.J.9 _

Initial Moisture Content, % _--::::9~.:.:5:.- _

<I> = 30 0 C = 0.1 Kips/Sq. Ft.

Single ShearTest Procedure ASTM D3080-

4.03.02.0

NORMAL PRESSURE. KSF
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Single Shear

Type of Material SP

Source of Material B-8W (5' - 6')

Sampled By J. Waldner Date

Submitted By M. Ali Date 5/06/88

Reviewed By E. Hoque Date 5/27/88

Test Procedure ASTM D3080-

<1>=

Test Condition: -lnSitu ---- Saturated

Sample Condition: IKl Undisturbed 0 Remolded

Initial Dry Density, pet __1:!:.l0:!.l:8~ _

Initial Moisture Content, % __2_._0 _

36 0 C = 0__ Kips/Sq. Ft.

4.03.02.0

NORMAL PRESSURE, KSF

1.0
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DIRECT SHEAR TEST

Job No.__=2=12=8=J..;:;.0.=.68=-- _

Lab/Invoice No. _

Type of Material .=S.::.P_-.:;S.=C _

Source of Material_---:B=--...:1:.:2:.:.W:.......l(..:5~'_~6_' ...) __

Initial Moisture Content, % __3;;...;..• .;.8 ---

<I> = 32 0 C = __0..;.._1_ Kips/Sq. Ft.

5/06/88

5/27/88

Date _

Date

Date

Sampled By J. Haldner

Submitted By E. Hoque

~~~viewedBy k~ ~Hoque

Test Procedure ASTM 03080- Single Shear

. TestCondition: -lnSitu ----Saturated

Sample Condition: cg Undisturbed 0 Remolded

Initial Dry Density, pet _'--_1_0_2 _1.0
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3.0 4.0
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Type of Material S~C,;;.- _

Source of Material_2_0_W_(:.;;2~'_-~3_'~)..... _

Initial Dry Density, pet __--=1;.::0;.:.7 _

Initial Moisture Content, % __.:::.10~• .:;;2 _

0.3 Kips/Sq. Ft.

Sampled By J. Waldner Date

Submitted By E. Hoque Date 5/06/88

Reviewed By E. Hoque Date 5/27/88

Test Procedure ASTMD3080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: IXI Undisturbed o Remolded
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DIRECT SHEAR TEST

5/5/88

5/23/88

6/4/88

Single Shear

Date

" "

Type of Material_.=:S.=C _

Source of Material. B-22W (4' - 5 '..::) _

Sampled By J. Waldner

Ali.....:.;.....--:.:::..::...-__ Date

--=E::.;:~.,....:::H::::0.:l.qu::.:e=-_ Date

Test Condition: -lnSitu ---- Saturated

o Remolded

Test Procedure ASTM 03080-

Sample Condition: IXI Undisturbed

Initial Dry Density, pet ---.,;1;;.;0;..;7 _

Initial Moisture Content, % _5_•...;9~ _

<t> = 29 0 C = 0...:;..:.2_ Kips/Sq. Ft.

Job No._2_1_2_8_JO_6_8 _

Lab/Invoice No.. _

4.0
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Type of Material_.:::,S.:::,C _

Source of Material B-25W (2' - ~ '..../.):""'-'__

5/5/88

5/23/88

6/4/88

Kips/Sq. Ft.

DateSampled By J. Waldner

M. Ali'Submitted By Date

Reviewed By· E. Haque Date

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: ca Undisturbed 0 Remolded

Initial Dry Density, pet ........8""'5'-- _

Initial Moisture Content, % _8_0_4 _

<1> - 32 0 C =' . °
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DIRECT SHEAR TEST

Job No. ...;2;;.;1::.:2::.::8:.::::J~0~6~8 _

Lab/Invoice No. _

4.03.02.0
NO~lPRESSURE,KSF

Type of Material SP

Source of Material B-30BW (2 ' 3.5 '1
3 .0

Sampled By J. Waldner Date 5-6-88

Submitted By M. Ali 7-28-88
LL. Date
Vl , '

lii:: K.', Hoque 8-4-88
vi ·Reviewed By Date
Vl 0'

W ' "a: 2.0I-
Vl
a: Test Procedure ASTMD3080- Single Shear<w
J:
Vl Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed exRemolded
105Initial Dry Density, pet1.0

Initial Moisture Content, % 2.0

<1>=
40 °C= 0 Kips/Sq. Ft.

;'1"'~ ..

I

!··:·I!.'
i

;1

Type of Material _

Source of Material - _

C = Kips/Sq. Ft.

Sampled By Date _

Submitted By Date _

Reviewed By Date _

<1>= 0

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: 0 Undisturbed 0 Remolded

Initial Dry Density, pet _

Initial Moisture Content, % _

NORMAL PRESSURE, KSF
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DIRECT SHEAR TEST
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Job No. 2128J068

Lab/Invoice No. _

Type of Material_S_C _

Source of Material B-30W (2' - 3')

Sampled By J. Waldner Date 5/6/88

SubmittedBy M. Ali Date 5/24/88

• Reviewed By E.• Hoque Date 6/4/88
"

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: :kJ Undisturbed 0 Remolded

Initial Dry Density, pcf--:7'-"3=-- _

Initial Moisture Content, % .....;;1;.;:1;..:.:..;:6'-- _

4> = 0 0 C =_..-..-.....3.c8"-- Kips/Sq. Ft.

N~lPRESSURE,KSF

Type of Material_C.:;;L=.:......:ML= _

B-31W (2' - 3')~Source of Material __·_·__-=- -=- _

Initial Moisture Content, % _7_.9'-- _

<I> = 37 0 C = _0 Kips/Sq. Ft.

Date 5/6/88

Date 5/24/88

Date 6/4/88

Sampled By .J. Waldner

Submitted By M. Ali

Reviewed By E. Hogue

Test Procedure ASTM 03080- Single Shear

Test Condition: -lnSitu ---- Saturated

Sample Condition: Gi Undisturbed 0 Remolded

Initial Dry Density, pcf ....;8;...0 -_

4.03.02.0

NORMAL PRESSURE, KSF

1.0

3.0
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Coe and Van Loo
Job No. 2l28J068

COEFFICIENT OF PERMEABILITY

Sample Identification Initial Moisture Coefficient of
Boring No. Depth Soil Density Content Permeability

(feet) Class. (pcf) % (cm/sec)

B-7W 2-3 SC 102 6.8, 2X10-5
. .. ' . .' , ,

0,....

i05 ':,: .' '" , '

B-21W 2-3 SP ! "3' 8 " 3XIO-3
.'

'.- '.,- .".
..- "

", ',.,:,~. "

B-22W 2-J SC: ,-98 6.2 2X10-5
,"

B-6E . 2-;3 SM 129 4.8 6XIO-5
- .-

.
3XIO-3B-9E 5-6 SP 95 1.2

B-1IE 5-6 SP 92 2.9 6XIO-3

B-14E 5-6 SP 106 1.5 4XIO.c-3

B-23E 2-3 SP 95 2.0 lXlO-3

B-27E 5-6 SP 108 2.4 4X10-3

(-;
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Coe and Van Loo
Job No. 2128J068

SOLUBLE SULFUR CONTENT

Boring No. Depth (foot) Soil Class. Sulfur (ppm)

7W 2-3 SC 29

12W 2-3 SC 20

21W 2-3 "

~M 165- ' " " ." ,

" " , -,
" . " ..

9E " 5-6 >... SP . 170

14E : 5-0' SP 9.
~

23E 2;';'3 SP 50.

27E 5-6 SP 13
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Simpli~ied Bishop Slope Stability Analysis

+ + + ... "+ + ... + + +" +.:'" "+ +
1•••• H.9•• 98.9••H.88 ,..?ta;,.. ?ta••

+ + + + ... + + + + + + +
1•••8Z.81 9••98•••••,88......?ta....?W.79

+ + + + + + + + ~ .•. + + + + +
1 &2.~ ,. 79

+ + + + + + ~ + + + + + +
1.12.8t.l•••~.~ 9 98.,. 88 1

+ + + + + + + + + + + + +
1.15.12.13. U ••lI ".,. ,. ..

+ + + + + + + + + +
1.1•• 11.81 98.9~,..,. 83

+ + + + + + + + + + + +
1.28 1.14.1••&2 98 98 86
+... +... + + + + + + +

1.22.21 1.1•• 1••82 H ••••98.9••89
+ + + ... + + + + + + +

1.21.21.28 1.14.11.et....8S....98....91
+ + .-•••• + + •

1.23.28 1.14.1a.......83....98...

",-1""-------------'--------------------------------,

PROJECT: NEW RIVER
LOCATION: OLIVE AVENUE TO BETHANY HOME ROAD
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SB-SLOPE
Simplified Bishop Slope Stability Analysis

FS
1.00.
0.78

RADIUS
45.0
34.0

PROJECT: NEW RIVER
LOCATION: OLIVE AVENUE TO BETHANV HOME ROAD
FILE: SLOPE
COMPLETE SLOPE CROSS SECTION

CIRCLE X V
1 185.3 76.9
2 1'3.0 75.0

, 6---

2

/----2-------.
/1

00.....
X
<I
I

>-

2ll 3e 3S 48 4S :Ie S1I 68 65 " 1S ee as 98 'is lee 185 U8 115 128 125 138

X-AXIS
Western Technologies Inc. - Phoenix, AZ
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Western Technologies Inc. - Phoenix, AZ

Simpli~ied Bishop Slope Stability Analysis
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1.2CI 1.15 13.32
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PROJECT: NEW RIVER
LOCATION: OLIVE AVENUE TO BETHANY HOME ROAD
FILE: SUR4
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EVALUATION OF LANDFILLS FOR
THE NEW RIVER PROJECT

COE & VAN LOO
FLOOD CONTROL DISTRICT

OF MARICOPA COUNTY
PHOENIX, ARIZONA

JOB NO. 2178J440
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Phoenix
3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

Mesa
952 East Baseline Road, No. 104
Mesa, Arizona 85204
(602) 926-2113

Sun City
17200 North Dysart Road, No. 13
P.O. Box 2431
Sun City, Arizona 85372
(602) 975-2154

Flagstaff
2400 East Huntington Drive
Flagstaff, Arizona 86001
(602) 774-8708

Lakeside
Route 1, Box 1030
Lakeside, Arizona 85929
(602) 368-5568

Tucson
3480 South Dodge Boulevard
Tucson, Arizona 85713
(602) 748-2262

Sierra Vista
1827 South Paseo San Luis
Sierra Vista, Arizona 85635
(602) 458-0364

Laughlin I Bullhead City
1610 Riverview Drive, No.5
Bullhead City, Arizona 86442
(602) 758-8378

Denver
303 East 17th Avenue, No. 700
Denver, Colorado 80203
(303) 894-8327

NEW MEXICO

Albuquerque
8305 Washington Place, N.E.
Albuquerque, New Mexico 87113
(505) 823-4488

Farmington
400 South Lorena Avenue
Farmington, New Mexico 87401
(505) 327-4966 .

NEVADA

Las Vegas
3611 West Tompkins Avenue
Las Vegas, Nevada 89103
(702) 798-8050



Re: Evaluation of Landfills for
The New River Project
Flood Control District of Maricopa county
Phoenix, Arizona Job· No. 2178J440

Western Technologies Inc. (WTI) is pleased to present their report

entitled "Evaluation of Landfills for The New River Project". This

stUdy was verbally requested and authorized by Mr. Ash C. Patel in a

telephone conversation on December 1, 1988.

Based on the limited number of samples obtained and analyzed, and the

soil gas study, there does not appear to be any characteristic

hazardous or toxic chemicals present in the areas studied. However,

this does not imply that the suspect illegal landfills are free of

hazardous or toxic waste. In WTI's opinion a safety plan should be

developed for the removal and closure of the illegal landfills within

the rechannelization at the New River Project.

January 5, 1989

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

Attn: Mr. Ash C. Patel, P.E., R.L.S.
Senior Vice President

Coe & Van Loo
4550 North 12th Street
Phoenix, Arizona 85014-4291

Five areas of the proposed New River Rechannelization were

investigated for the presence of hazardous or toxic wastes. Three of

these areas exhibited noxious odors during the geotechnical portion

of this project. These areas were studied for the presence of

volatile organic compounds (VOCs) by soil gas analysis. None of the

areas showed the presence of VOCs. Additionally in two of these

three areas, soil samples were obtained and analyzed for the presence

of possible hazardous or toxic wastes. Neither of the samples

obtained exhibited hazardous waste characteristics as defined by

Arizona Administrative Code (A.A.C.) R9-8-1861.A (40 CFR Part 261).
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Coe & Van Loo
Job No. 2178J440

If you have any further questions, or if WTI may be of further

assistance, please call us at your earliest convenience at (602)

437-3737.

Sincerely,

WESTERN TECHNOLOGIES INC.

Chris i. Ch~istian
Project Manager .
Environmental Engineering Services

WesleyA. Shonerd, P.E.
Technical Manager
Environmental Engineering Services

Idl

Attachment

Copies to: Addressee (3)
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EVALUATION OF LANDFILLS FOR
THE NEW RIVER PROJECT

COE & VAN LOO
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PHOENIX, ARIZONA

JOB NO. 2178J440

1.0 INTRODUCTION

1.1 BACKGROUND

This report presents the results of an investigation ~nd evaluation

of landfills identified by WTI during the geotechnical phase for the

New River Rechannelization Project near west Phoenix, Arizona. The

geotechnical report (Job No. 2128J068) dated November 9, 1988 listed

areas which may contain hazardous or toxic materials.

1.2 PROJECT DESCRIPTION

The objective of this investigation is to further identify and

characterize wastes of five landfill areas located in the existing

New River channel. WTI understands that Coe & Van too is designing

the rechannelization of the New River.

The landfills will be evaluated based on waste characterizations,

testing, and operational records for the presence of hazardous or

toxic wastes. The results of this evaluation will establish the

criteria for removal and/or closure of the landfills.
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2.0 RECORDS REVIEW

Coe & Van Loo
Job No. 2178J440

East bank near Station 210+00

West bank near Station 205+00

West bank near Station 120+00

East bank near Station 125+00

West bank between Station 60+00 and 75+00

o

o

o

o Review WTI geotechnical report for past aI).d present suspect

landfill operations

o On-site reconnaissance

o Subsurface soil sampling

o Chemical analysis of soil samples

o Soil gas.monitor'ing within suspect landfills which

exhibited:noxious odors

o Written report with recommendations and conclusions

o

o

'1) Survey all five areas for possible hazardous waste,.'

activities.

The limited scope-of-services for the project included the following

activities.

A previous report prepared by WTI was reviewed for specific locations

of illegal landfills and possible hazardous or toxic waste. Five

areas were identified and are listed below.

Upon review of the report and conversations with the WTI field

engineer, Mr. Enamul Hoque, P.E., the following investigative

methodology was decided upon.

il

fl
II
:.···...11"

f.·1
L>

IIt '.
t."-

tl
rlroo.
i
1_--

j·1
L_.

rl
i,1
,

ilt'._

\

II
r ~.

hi
·.'.···1,,
i

[I
L..

LI
i·.

"1i'

i'li.
t., ..



Coe & Van too
Job No. 2178J440

2) Use a backhoe to dig trenches at two locations where

noxious odors and brown fill material were present during

drilling operations. Obtain samples within the trenches.

3) Submit samples to WTI's chemistry laboratory for analysis

of hazardous/toxic wastes.

4) Perform soil gas surveys in vici~ity of noxious odors

discovered during geotechnical operations.

3'. 0 ON-SITE RECONNAISSANCE

3.1 GENERAL

The portion of the New River which will be channelized is located

about 15 miles northwest of the City of Phoenix (see Figure 1). The

area is a gently sloping broad alluvial valley typical of the Basin

and Range Province. For simplicity, the project has been divided

into three sections (see Figure 2). The three sections are: Olive

Avenue to Northern Avenue, Northern Avenue to Glendale Avenue, and

Glendale Avenue to Bethany Home Road. The site conditions within

each section are as follows.

3.1.1 Olive Avenue to Northern Avenue

Abandoned illegal landfills appear to exist between Olive Avenue and

99th Avenue on both the east and west banks of the channel. These
areas were discovered'during dri.lling operations of the geotechnical

phase of this project. No evidence of these landfills are present

due to surface cover in the area (see Figure 3 and Photograph 5).

South of 99th Avenue, the west bank contains uncontrolled rubble

fill. The east bank appears relatively free of debris.

-3-
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No evidence of hazardous waste generation or disposal activities were

observed in this section.

3.1.2 Northern Avenue to Glendale Avenue

North of Glendale Avenue uncontrolled fill was observed on the east

and west channel banks. Along the east bank, a large'2S-foot deep

pit exists. This pit contains abandoned automobiles, construction

debris and household rubble. Additionally, piles of household rubble

and abandoned automobi-les exist in an area approximately 1,200-feet.

by 800-feet just north of Glendale Avenue (see Photograph 7). No

evidence of hazardous waste generation or disposal activities were

observed in this section.

3.1.3 Glendale Avenue to Bethany Home. Road

Glendale Airport is located west of, and parallel to, the New River

channel. Approximately one-quarter mile south of Glendale Avenue,

between the airport and the channel, are a sandblasting operation and

a trucking company. Between the businesses assorted construction

debris (concrete, asphalt, etc.), junk automobiles and junk trailers

are located (see Photograph 9). Three pits are located east of the

businesses. These pits also contain construction debris. The center

pit appears to be a current dumping place for the trucking company.

The newer appearing materials being placed in this pit were also

construction debris and soil (see Photograph 8). The northernmost pit

has 3 empty, rusted SS-gallon drums in it.

-4-
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4.0 SUBSURFACE MATERIAL SAMPLING

4.1 GENERAL

During the geotechnical phase of this project, drilling operations

were halted due to unidentified noxious odors emanating from boring

holes at three locations. Two of these locat.ions wer~ investigated

for the presence of hazardous and/or t.oxic substances by subsurface

material sampling (see Figure 3). The first exploration trench

(Trench No.1) is ~ocated at boring B-ZW along the west bank near

Station 205+00. Trench No. 2 is located at boring B-1E along the

east bank near Station 210+00.

4.2 EXCAVATION

A Case Model 680 backhoe was used to dig a trench at each boring

location. The trenches were approximately 30-inches wide, 12-feet

long, and 6-feet deep.

In Trench No.1, the first 2 to 4 feet of material removed consisted

of general construction debris which included concrete, asphalt and

wood pieces. At a depth of approximately 4-feet, dark brown material

,was removed which was emanating noxious odors (see Photograph No.

2). The debris appeared to be domestic waste which consisted of

newspapers, glass, grass and tree clippings and other household

waste. The odors emanating from the trench could not be specifically
identified by field methods. However, negative readings were

observed on both the HNU photoionization meter and combustible gas

meter which indicate volatile organics (hazardous) and methane. The

odors do appear to be the result of biodegradation of organic matter

from the waste material.

Trench No.2 was much the same as Trench No. 1. The material from 0

to 3 feet appeared to be a soil cap. Construction debris was

encountered

-5-
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Job No. 2178J440

at depths of 3 to 6 feet. Noxious odors emanated from materials

starting at a depth of 6-feet (see Photographs No.3 and 4). This

debris was similar to the material encountered at 4-feet in Trench

No.1. Again, negative readings were observed on the combustible gas

meter and HNU photoionization meters.

4.3 SAMPLING AND ANALYSIS

One soil sample wasobtc;lined from each trench when excavation

revealed the. material with noxious odors. Each sample was collected

using an aluminum ~oil scoop and placed in a 500 gram wide mouth jar

with a teflon lid. The jar was then sealed, labeled, and placed in

an ice chest. The samples were then transported, under Chain-of

custody, to WTI's chemistry laboratory for analysis.

Both samples were analyzed for the following parameters: pH, flash

point, physical description, reactivity (water, SUlfides), total

cyanide, EP toxicity metals, and GC/MS solvent screen.

All samples were collected and analyzed in general accordance with US

EPA Document SW-846 "Test Methods for Evaluating Solid Waste". All

laboratory data was reported (see Appendix B).

5.0 SOIL GAS ANALYSES

5.1 GENERAL

Three areas where noxious odors were present during drilling of the

geotechnical phase of this project were investigated with gas probes

for the presence of volatile and combustible gases. The areas

investigated were: the west bank of the channel near Station 205+00,

the east bank of the c~annel near Station 210+00, and the west bank

of the channel near Station 120+00.

-6-
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Attempts to drive the probes into the ground with a hammer were

ineffective because of the sand and cobble cover over the waste

fill. Next, a pilot hole for the probe was attempted using a two-man

gas powered auger. This also proved ineffective because of the sand

and cobble cover. Finally, a Case 580 backhoe was used to dig a hole

to the appropriate depth. At each area four 4. 5-foot·. sections of

one-half inch copper tUbing was placed in the. ground ~o a depth of
- .

approximately 4-feet. The tubing was. placed in the hole. The hole

was backfilled and-allowed to remain until ambient soil gas levels·

stabilized. After several days, WTI returned and made measurements

of gases at each location. Figures 3 and 4 show sampling identifi

cations and locations.

5.2 OBSERVATIONS DURING EXCAVATION,OF TEST HOLES

5.2.1 Station 205W

All four test holes encountered the same type of debris which was

previously observed in Trench No. 1 at approximately the same depth

(see Figure 3). All four copper tubes were placed, such that, the

bottom end of the tube was within the area of decomposing matter.

5.2.2 Station 210E

Test holes 1 through 3 encountered the same types of debris at

approximately the same depth as Trench No.2 (see Figure 3). Test

Hole No. 4 encountered only construction rubble to a depth of 5-feet
where the digging was stopped. All four tubes were placed with the

bottom of the tUbing at 4 feet below the surface. However, this

was just above the top of the decomposing material.

-7-
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5.2.3 Station 120W

None of the four test holes encountered decomposing material. Sand,

gravel, and cobbles were encountered to a depth of approximately

3.5-feet. Below that depth construction debris was unearthed at all

locations. Excavation was terminated five feet below the surface.

5.3 TESTING AND RESULTS

An HNU Model PI 101 photoionization meter and combustible gas meter

were used to measu~e volatile aromatic (hazardous) and flammable

gases, respectively, at each sampling location. Both instruments

were placed in the top of each sampling tube and allowed to operate
.. ....-.

for two minutes. Measurements were then recorded for both

instruments at each sampling location. Table I lists the results of

the testing.

6.0 ESTIMATION OF VOLUME AT LANDFILL

Calculations on the estimation of foreign material in the

investigated areas are presented below. Due to the limited scope of

WTI's investigation, some assumptions were made as to the depths and

widths of material to be removed.

Assumptions:

o All areas are uniform .in the amount of debris throughout

the depth, width and height.

o Length of area is based on visual observations of surface

debris and, in some cases where subsurface excavations took

place, subsurface debris height.

-8-
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o Width of area is based on visual observations and is

assumed to be between 40 to 60 feet.

Calculations are as follows:

Length (ft) X Width (ft) X Height (ft) X .0370 (yard~/feet3) ~

Volume

Station· 20SW

Station 60-75W

1000 X 10 X 40 X .0370· 14800. yds 3 estimated

:;1
i~1

;:1
I'

700 X 44 X 8 X .0370 •

Station 210 E

1200 X 44 X 8 X .0370 •

Stat jon 125 E

600 X 50 X 8 X .0370 •

Station 120W

9117. yds 3 estimated

15360. yds 3 estimated

11840. yds 3 estimated

\-1
I '

'''It~

l~_.

il
L:.

2400 X 60 X 10 X .037'0· 5328.0. yds 3 estimated

Total Volume· 104700. yds 3 estimated

-9-
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7.0 CONCLUSIONS

The following conclusions are based on WTI records review and on-site

,and off-site evaluations.

o Construction debris (concrete,:a~phalt, woo~, etc.) is

present at all five areas investigated.

o The east-and west banks of the channel near stations 210+00

to 205+0~ 'also contain material which appears to be

decomposing household waste. This material was tested for

possible hazardous and toxic waste characteristics. Based

on the limited number of samples taken, the waste may be

classified as non-hazardous as defined by the Arizona

Administrative Code, (A.A.C.) R9-8-1861.A (40 CFR Part 261)

and disposed in a municipal landfill.

o Based on observations of the areas investigated,

estimations of the volume.of material which may need to be

removed for the rechannelization of the New River is

approximately 100,000 cubic yards. This estimated volume

is based on having to totally remove all materials.

8.0 RECOMMENDATIONS

Based on the results of our studies and evaluations, WTI recommends

that the material found in the abandoned landfills be disposed in

municipal landfills. This does not imply that all areas are free of

hazardous or toxic waste. InWTI's opinion, a safety plan should be

developed and implemented during the rechannelization of the New

River. This safety plan should include, but not be limited to, the
.. ,

following:
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o An outline of procedures to

the landfills. This should

all materials removed by an

excavation.

be used during the removal of

include on-site monitoring of

on-site safety officer during

1.'.···1·1":
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o

o

Hazardous waste handling procedures should.such material be

found during excavation of thelandfil~s.

Job site .safet.y and health requirements for the removal

process.
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Photograph No. 2
Biodegradation Material Removed From Trench #1.
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Photograph No. 3
Trench #2, Darkened Biodegradation Material at a Depth of 5-feet.

Photograph No. 4
Material From Trench #2.
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Photograph No. 5
Station 210+00 to 205+00 Along the West Bank.

Photograph No.6
Station 120+00 Along the West Bank.
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Photograph No. 7
Station 125+00 Along the East Bank.

Construction Debris and Assorted Rubble.

Photograph No. 8
Station 60+00 to 75+00.

Center Pit Where Trucking Company is Dumping Debris.
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Photograph No. 9
Station _60+00 to 75+00.

construction Debris Typical of Area Along East Bank.





MIX DESIGN AGGREGATE GRADATIONS

Maximum plasticity index of five (5)

Soil cement mix design aggregate was blended in order to evaluate
the soils relative to the following requirements which were
specified for Reach No.3 of the Agua Fria River Improvements:

July 5, 1988

Job No. 2128J068

Percent passing

98 - 100

60 - 90

5 - 15

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

Sieve Size·

1 1/2 in.
No. 4

No. 200

WESTERN
TECHNOLOGIES
INC.

Coe and Van Loo
4550 North 12th street
phoenix, Arizona 85014-4291

Attn: Mr. Ashok C. Patel
Senior Vice President

Re: Proposed Channelizati,on of the
New River Between Olive Avenue
and Bethany Home. Road
Maricopa County, Arizona

Dear Mr. Patel:

This preliminary report provides information for estimating the
quantities of cement and fly ash necessary to produce soil cement
for embankment protection and grade-control structures on the
referenced project. Four mix designs have been performed, using
soils obtained from the geotechnical investigation test pits. The

soils used in the mix designs were proportioned and blended in the
laboratory on the basis of the gradations and plasticity indices
of the channel excavation soils. Soils with a plasticity Index
higher than five (5) were not used in the mix design.
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The aggregate gradations for each of the four soil cement mixes

are shown on the attached Table 1. The blends were adjusted to
provide the following variations in gradation:

Screen Size/Percent Passing
Mix Number 3/4 in. No. 4 No. 200

1 100 82 6

2 100 .83 15
3 100 61 6
4 100 65 16

MIX DESIGN METHOD·

Test equipment, sample preparation with the blended aggregates,
compaction of the test specimens, and determination of compressive
strength were in accordance with Section 221.11, Testing Procedure

for Determination of Cement Content Required for Soil-Cement
Mixtures (A Modification of Arizona 220 Test Method) of the
Construction Special Provisions for Agua Fria River Improvements,
Buckeye Road to Interstate 10, Contract No. FCD 85-37.

Figure 1, attached, presents a strength versus cementitious
material content curve for each of the four mixes. Each curve
involved the following steps:

'.··1I·
)'". '

'I
ilI·

1--

f:1
-I
I
I

1)

2)

Aggregate was combined to the desired gradation.

Cementitious material contents of 7%, 10% and 13% (by weight)

were used to establish curve points. Cementitious material
was composed of 82.5 parts Type II portland cement to 17.5
parts Type ftF

ft fly ash.

-2-
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3) A batch of soil cement was mixed for each of the three cement
contents. The maximum density and optimum moisture were
determined for each' of the three batches by AASHTO Test T99,
Method C. Three compressive strength test specimens were then

molded at optimum moisture content from each batch.

4) Strength specimens were cured as required by the Agua Fria
River Reach No. 3 specifications' and w~re tested'.for
compressive strength at' an age of ~eVen days~ ~~e average
strength of each se,to.f three specimens determined one point

to be p~otted on the mix design curve. The mix design curve
was drawn through the resulting three points.

TEST RESULTS

Table 1, attached, summarizes each design curve's aggregate
gradation, and the maximum d~nsity and optimum moisture of the
twelve strength specimen batches.

Figure 1, attached, shows the four mix design curves.

CONCLUSIONS AND RECOMMENDATIONS

The mix design curves indicate that varying the percentage of

aggregate retained on the No. 4 sieve has minor effect on the
strength of the soil cement. The curves show that increasing the
percentage passing the No. 200 sieve increases the amount of

cementitious material necessary to attain both 700 psi and 1000
psi. Therefore, revision of the gradation requirements from the
Agua Fria River Reach No. 3 specifications is not recommended.

The mix design curves indicate that variations within the required
aggregate gradation bands will produce the following range of
demands for cementitious material:
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Fly Ash
0.0377 ton
0.0503 ton

per Cubic Yard

M. Kent Hamm, P.E.

Cement
0.1778 ton
0.2370 ton

Percent Cementitious Material
by'Weight of Total Dry Mix

8.1 to 9.0
10.9 to 12.9

Estimated Weight

Strength
700 psi

1000 psi

Mix strength
700 psi

1000 psi

Coe and Van Loo
Job No. 2l28J068

Specifications from the Agua Fria River projects require adding
two (2) percent cementitious material to the above percentages.
western Technologies Inc.'s experience on ~wo previous Agua Fria
River projects has been that approximately another one (1) percent
is necessary to offset pr~duction variations in soil cement
moisture content and the differences between field conditions and
a laboratory blenqing·process. Therefore, for estimating

purposes, we recommend that 12 percent be used for 700 psi mix and
16 percent be used for 1000 psi mix.

We recommend that 133 pounds per cubic foot be used as the
compacted dry weight of soil cement for estimating purposes. The
dry weight of soil cement would be 1.7955 tons per cubic yard.

Twelve percent cementitious material is 9.9% cement and·2.l% fly
ash. Sixteen percent is 13.2% cement and 2.8% fly ash. Therefore:

kw/2798C

Sincerely,

Please do not hesitate to call if you have any questions.

Copies to: Addressee (5)
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TABLE NO.1

PHYSICAL PROPERI'IES OF SOIL-CEMENI' <n-1BINATIONS

Aggregate Gradations (% Passing)

Screen Size Curve 1 Curve 2 Curve 3 Curve 4

3/4" 100 100 100 100

1/2" 9S 95 85 80

No. 4 82 . 83· 61 65

8 72 74 54 58

10 68 70 51 55

16 59 62 43 49

30 37 41 26 - 33

40 28 32 23 26-

50 22 27 17 22

100 14 19 10 17

200 6 16 6 15

Moisture/Density pe; AASHIO T99, Meth. C.

With 7% cementitious Material:

Maximum Dry Density, -pcf
Optimum Moisture, %

With 10% Cementitious Material:

Maximum Dry Density, pcf
Optimum Moisture, %

With 13% Cementitious Material:

Maximum Dry Density, pcf
Optimum Moisture, %

128.0
9

128.0
10

130.0
9

129.5
9

129.7
9

130.6
9

131.1
9

130.7
9

131.6
8

132.0
8

132.2
9

132.0
8
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New River
Channelization

7 Day Compressive Strength
vs.

Cementitious Content

JOB NO. 2128J068

FIGURE NO.1

@ Gradation Curve No. 1

@ Gradation Curve No. 2

& Gradation Curve No. 3

~ Gradation Curve No. 4

NOTE: Specimen cu"red 6 days in moist cabinet
then soaked in water for 24 hours.

TOTAL CEMENTITIOUS MATERIAL PERCENT BY WEIGHT OF TOTAL DRY MIX
Immrm,,;:.:=-::-_-~ tAil WESTERN TECHNOLOGIES INC.

'?!!!!!I The QyalityPeople
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FIGURE NO.1

JOB NO. 2128J068

@ Gradation Curve No. 1

@ Gradation Curve No. 2

£ Gradation Curve No.3

[£] Gradation Curve No. 4

NOTE: Specimen cured 6 days in moist cabinet
then soaked in water for 24 hours.

New River
Channelization

7 Day Compressive Strength
vs.

Cementitious Content-
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Attn: Mr. Ashok C. Patel
Senior Vice President

Coe and Van Loo
4550 North 12th street
Phoenix, Arizona 85014-4291

[I
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t.'
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il

WESTERN
TECHNOLOGIES
INC.

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

October 10, 1988

RECOMMENDED SOIL-CEMENT AGGREGATE GRADATIONS

The aggregates for soil-cement mixes were blended from the soil
samples obtained from the test pits within the zones of proposed
channel bottom excavation.

This report is a revision of our preliminary report dated 7/5/88.
This report provides information for estimating the quantities of
cement and fly ash necessary to produce soil cement for embankment

protection and grade-control structures on the referenced
project. Four soil-cement mix designs have be~n performed, using

soils obtained from the geotechnical investigation test pits. The
soils used in the mix designs were proportioned and blended in the

laboratory on the basis of the gradations and plasticity indices
of the channel excavation soils. Soils with a plasticity Index
higher than five (5) were not used in the mix design.
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Re: Proposed Channelization of the
New River Between Olive Avenue
and Bethany HoMe Road
Maricopa County, Arizona
SOIL-CEMENT MIX PROPORTIONS

Dear Mr. Patel:

Job No. 2128J068
(A revision of
the report of
July 5, 1988)
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Maximum plasticity index of five (5)

Coe and Van Loo
Ref. No. 2l28J068

98, - 100
60 80

5 - 15

Percent Passing

1 1/2 inch

No. 4
No. 200

Sieve Size

1. Review of Portland Cement Associations publication, Darn

Construction and Facing with Soil-Cement, by P.J. Nussbaum

and B.E. Colley. This research and development bulletin
evaluates cement content of soil-cement versus resistance
to abrasion by water-borne particles, permeability, and
strength. The paper compares the results of tests on
three soils. A granular soil, non-plastic, with ten (10)
percent passing the No. 200 sieve was found to provide

superior erosion resistance with lower cement content, in
comparison to the other soils tested. The other soils
contained more material passing the No. 200 sieve and
less gravel retained on the No.4 sieve.

2. The PCA bulletin concludes that, wWhen soil-cement is
used in areas exposed to rapid stream flow carrying sand
or gravel or other debris, the cement content shotild be 2

percentage points greater than the minimum required by

standard tests. In addition, the soil selected should
have a gravel component exceeding 20 percent. w

The fOllowing gradation limits and plasticity index limit are

recommended to be specified for soil cement aggregate:

The above gradation limits and plasticity index are considered

appropriate for the following reasons:
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Coe and Van Loo
Ref. No. 2l28J068

3. The gradations of th~ New River samples show that the

1 1/2" sieve is the largest screen size at which any of
the channel excavation soils can be scalped to provide
aggregate meeting the other gradation requirements. Most

of the channel excavation soils would have to be scalped

on a smaller screen size to meet these requirements .

4. The PCA bulletin shows that, for a given cement content,

soil-cement using granular soils with non-plastic, low
fines content has a higher arigle of internal friction

under triaxial load testing, in comparison to soils with
more fines content.

MIX DESIGN AGGREGATE GRADATIONS

Four soil-cement mixes, each with different aggregate gradations,

were tested. The aggregate gradations for each of the four soil

cement mixes are shown on the attached Table 1. The blends were

adjusted to provide the following variations in gradation:

Screen Size/percent Passing

Mix Number 3/4 in. No. 4 No. 200
1 100 82 6
2 100 83 15
3 100 61 6

4 100 65 16

MIX DESIGN METHOD

The following procedures were used to mold the soil-cement test

specimens and to determine their compressive strengths:

-3-
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Coe and Van Loo
Ref. No. 2l28J068

1. Type F fly ash was combined with Arizona Type II cement

by ratio of 17.5:82.5 (fly ash:cement). This
cementitious material was then blended with each of the

mix design aggregates. Separate blends were mixed with
each aggregate, using 7.0%, 10.0% and 13.0%,

respectively of cementious material. Percentage of
cementitious material was calculated by:

(Weight of Cern. Mat'l ) x 100
(Weight of Cern. Mat "I) + (Dry Weight of Aggregate)..

2. The maximum density and optimum moisture content for

each blend of soil-cement was determined in accordance
with ASTM D558, Method B. All test compaction was

performed between forty and sixty minutes after water
was added to the blends.

3. Three compressive strength test cylinders were molded
at optimum moisture content from each blend, and all
cylinders were tested for compressive strength at the

age of seven days. All test cylinders were compacted

within forty and sixty minutes after water was mixed
into the blend. The specimens were molded, cured and

tested for strength in accordance with ASTM D1633,
Method A.

4. strength correction facto~s, conforming to Section

6.7.2 of ASTM, C42, for ratios of cylinder lengths to
diameters (lid) were applied to the test results. The
corrected strengths were used thereafter.

5. The average strength for each soil-cement blend was
calculated from the three strengths which had been
determined for eac~ blend. These average strengths are

shown plotted for the 7-day compressive strength versus
cementitious material content graph shown on attached

Figure 1.
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TEST RESULTS

Percent Cementitious Material
by weight of Total Dry Mix

8.5 to 9.4
10.9 to 12.9

Strength
750 psi

1000 psi

It may be of interest to note that, except for reporting optimum

moisture contents to the nearest 0.1%, all test methods used also
conform to the tescing procedures required for determining of

cement content for soil-cement at the Agua Fria River from Buckeye
Road to north of Indian School Road.

Table 1, attached, summarizes each design curve's aggregate
gradation, and the ~aximu~ density and optimum moisture of the

twelve strength specimen batches.

Coe and Van Loo
Ref. No. 2l28J068

Figure 1, attached, shows the four mix design curves.

CONCLUSIONS AND RECOMMENDATIONS

The mix design curves indicate that variations within the required
aggregate gradation bands will produce the following range of
demands for cementitious material:

The Portland Cement Association's research pUblications and common

practice call for adding two (2) percent cementitious material to
the above percentages. western'Technologies' experience on two

previous Agua Fria River Projects has been that approximately

another one (1) percent is necessary to offset production

variations in soil cement moisture content and the differences
between field conditions and a laboratory blending process.
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Coe and Van Loo
Ref. No. 2128JO~8

Therefore, for estimating purposes, we recommend that 12 percent

be used for 750 psi mix and 16 percent be us~d for 1000 psi mix.

We recommend that 133 pounds per cubic foot be used as the

compacted dry weight of soil cement for estimating purposes. The

dry weight of soil cement would be 1.7955 tons per cubic yard.

Twelve percent cementitious material is 9.9% cement and 2.1% fly

ash. Sixteen percent is 13.2% cement and ~.8% fly ash. Therefore:

Please call if you have any questions.
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Mix strength
750 psi

1000 psi

Sincerely,

WESTERN TECHNOLOGIES INC.

Estimated Weight

Cement
0.1778 ton

0.2370 ton

per Cubic Yard

Fly Ash

0.0377 ton

0.0503 ton

Kent Hamm, P.E.

ili.,

LIL.,

1""'11.-'

I::...:

[,'Ic··
l,_,

Dal N. wakefield, P.E.

cc/2984C

Copies to: Addressee (5)
R. Bergquist (1)
D. Wakefield (1)
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TABLE NO.1

PHYSICAL PROPERTIES OF SOIL-CEMENT COMBINATIONS

Coe and Van Loo
Ref. No. 2128J068

Moisture/Density per ASTM D558, Method B:

With 7% Cementitious Material:

100
80
65
58
55
49
33
26
22
17
15

Curve 4

100
85
61
54
51
43
26
23
17
10

6

Curve 3

100
95
83
74
70
62
41
32
27
19
16

Curve 2

100
95
82
72
68
59
37
28
22
14

6

Curve 1

3/4"
1/2"

No. 4
8

10
16
30
40
50

100
200

Screen Size

Aggregate Gradations (% Passing)~

1.-•••••.....•....1.. ",'

:.-,

;:1
i·•.. ····I··fJ

:'.'·1r'
I

1,,1
iJ:;
' .. -

i.··1r.,

"1~ '.",

[I
t

kl
il··I'

r-Ii
l·..·

rl,
\',"

:."·-1\.::

Maximum Dry Density, pef 128.0
Optimum Moisture, % 9.3

With 10% Cementitious Material;

Maximum Dry Density, pef 128.5
Optimum Moisture, % 9.6

With 13% Cementitious Material:

129.5
9.5

129.7
8.7

131.1
8.7

130.7
9.0

132.0
8.5

132.2
8.7

[,I
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[I
r:1
i
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rl

Maximum Dry Density, pef 130.0
Optimum Moisture, % 8.8

-7-

130.6
9.0

131.6
8.2

132.0
8.3
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FIGURE NO.1

JOB NO. 2128J068

@ Gradation Curve No. 1

@ Gradation Curve No. 2

& Gradation Curve No. 3

@) Gradation Curve No. 4

NOTE: Specimen cured 6 days in moist cabinet
then soaked in water for 24 hOUfS.
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Coe and Van Loo
Job No. 2l28J068

TEST PIT LOG NOTES

In general, terms and symbols on the test pit conform with
"Standard Definitions of Terms and Symbols Relating to Soil and
Rock Mechanics" (ASTM D653).

These notes and test pit are intended for use in conjunction with
the purposes of our services defined in the text. Test pi t data
should not be construed as part of the construction plans nor as
defining construction conditions.

Test pit depict our interpretations of subsurface conditions at the
locations and on the date(s) noted. Variations in subsurface
conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and
other factors.

The number shown in "LOG OF TEST PIT." refers to the approximate
location of the same number indicated on the "site Plan" as
positioned in the field by pacing from existing features.

"STA" refers to the approximate stationing of the test pit along
the proposed New River Channelization alignment according to Coe
and Van Loo.

at the test pit
established by

"ELEVATION" refers to ground surface elevation
location relative to the indicated . "DATUM"
interpolation from contours on the "Site Plari".

"TYPE/SIZE PIT" refers to" the exploratory equipment and size of the
bucke~ used during the excavation.

"Sample Type" refers to the form of sample recovery, in which G =
Grab sample.

"Unified Classification" refers to the soil type as defined by
"Method of Soil Classification". The soils were classified
visually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests.
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LOG OF TEST PIT NO. TP-1

Project N_e~w--=.:R=i_v_e_r_C_h_a_n_n_e_l_~_·z_a_t_~_'o:..;n..:....- ....:.C_S_ta-.:...._2:.:..::..1O.::....+O--=-O.::....)~ Job No.

MEAN SEA LEVELElevation __.......;1:...:0:...:7:....;9~• ..;.O Datum_

2128J068

['.-·'·1.
'0
I"",

r:·····11'"

(
'i.,.c.

flIt

nackhoe 24" F d 555Type/Size Boring '""--_ Rig Type__.:..-o~r..::._:..::..::.._ __'_ _

Groundwater Conditions _---=N.:..;:o:.:nc::::e=-..;:E~nc::::c::.:o::..:u::.:n::..t::.:·e::.:r::..:e::.:d=_ Date __--:4.!.,/-=2-=8.!.,/-=8-=8__

.... <II >- ?fi-
c

<II 0- 0
<II Blows/Foot >- .... "'0"'c;; L,. ~- I- <II .... <II<'G

.t::.~ <II
c_ .... c ._ u

Description
~15. <'G<II _.-.... Q.

~c
._-

0- c·-
<II' E ~ (3 ::>~

Cl C <ll <ll
N/R V'l Cl 0

GW GRAVEL; with sand, with cobbles, trace fines, brown
~ B -

B GP- SANDY GRAVEL; with cobbles, some clay, brown
~ GC
.... ~

~ ..!L -

.... -

.... -
minor water seepage.... -

.... -
,..10 -

- -

-
.:... -

- -

....15 -
,

- -

-
..... -

.... -
20

.... Excavation stopped at 20 feet -

.... -

l-

I- -
~5 -
I- -

.... -
,... -

-- -
30



LOG OF TEST PIT NO. TP-2

Project__N_e_w_R_i_v_e_r_C_h_a_nn_e_l_J.~·z:..a_t_i_o..:.n_________ (Sta. 205+00_:...)__Job No, __2_1_2_8_J_0_68 _

1079 3 MEAN SEA LEVELElevation __-::.;:..:...::...:'~ Datum _

4/28/88DNone Encountered

Backhoe 24" F d 555Type/Size Bor'ng -.:. ...:..:..__ Rig Type or

Groundwater Conditions ate

... Q./
> (f. c

t 0. ... 0

Blows/Foot > 'Vi .. ,
1r~- I- Q./'"

.r:,' Q./ ~'U ... c ._ IJ
DescriptionI'OQ./ _.-... 0. 00.

._-
0. ~c c·-

~
E ~ 8 :::>~

C N/R 1'0 1'0
V'l 0 0

I--
GP SANDY GRAVEL; with cobbles, trace fines, light

brown -
I-- I--

B
~ I--

-- 5

GP SANDY GRAVEL; trace fines, reddish brown

-- I-- -
B

-- I-- -

- -

I--

--.10 '-

I-- -

I--

I-- -

I-- -

r-lS -
I-- -

~ -

I- -

t-l,0 Excavation stopped at. 19 feet -
~ -

~ -
~

~ -
~S -

-- -

~ -

~ -

~ -
30!~····.'·I(.
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LOG OF TEST PIT NO. TP-3

Project New Riyer Channelization (Sta. 200+00) Job No. _-=2~1:.=2~8~J:..>:0:..>:6:..>:8!-__
MEAN -SEA LEVELElevation l:.:0:!-71.-'2:..Lo.5~ _'__Datum _

Type/Size Boring _~B;ua:u.c.;.J:klo.lh.1.lo.LIe::.......2,-!4:L1_1 .-..;.-'- Rig Type _---'"F~ou.r~dL...o5!.oo5!.oo5!....- _

None Encountered

I
I
I
I
il
II
11

I
!I
I
I
I
I
I
I
II
I

Groundwater Conditions

i- Blows/Foot
~a
~

-
-
-

~o

-
-
-
-
..15

-
-

20

-
-
-
-
..15

-
-
-
-

30

B
I--

GP

GP
GC

Date 4/28/38

Description

SANDY GRAVEL; with cobbles, trace fines, brown

GRAVELLY SAND; with clay

Excavation stopped at 20 feet

-

-
-

-

-

-

-
-

-

-

-

-
-

-
-

-
-

-

-



Type/Size Boring _...:B:;.:a:;.:c:;.:k.;;,:.h:;.;:o...:e;;....:2:..;4:...." ~:....:....:.... Rig Type~_F:....o:....r_d--=5-=5-=5 _

4/28/88D

Job No. __2_1_28_J-,-0_6_8__

None Encountered

LOG OF TEST PIT NO. TP-S

Project New River Channelization (Sta. 190+00)

Elevation 1072.0 Datum_ MEAN SEA LEVEL

Groundwater Conditions ate

.... QI
> ?f. c

(11 Q. 0
(11 > ....,... Blows/Foot ~

'Ci\ - . 00"c,... (11 .... (11'"
.c (1,l .... c ._ lJ

Description.... Q. ~~
t'll(1l ~\.t:

Q. ~ .... c·-
(1,l E > 8 :;:)~
Cl C N/R t'll - '"Vl Cl 0

B GP GRAVEL AND SAND; trace to some fines, brown
I- -
-
- '.

,...j B GW GRAVEL; with sand.- some cobbles. trace fines.
I-- reddish brown

. -

I- -

l-

I-

-
-10 -
l-

I-

I- -

I- -
15

B GP SANDY GRAVELS; some cobbles, trace clay, reddish
- --.;. brown

-

I-
Excavation stopped at 18 feet

-
-1.0 -
- -

- -

- -

- -
,25 -
- -

- -

- -

I- -
30vii;"'i

1.:."-..1

f·'~..:11..··
t<,

[I
[".·-.···.1't".--,.

1""1'L.

f·.··~·I.i::-~

I
~ .." ~

['I
E.

~~1"·'"".
J-
',,; ...,,)

1.··.·.··.;.·1t".',

~. ,;;.

f'·~·.···..1\,'.

lL

r.·'······.··:1t·

t~

1'<1
L::~::

il
"."'f

L:-...



Job No. _...:;2..::.1=.28::..;J::....;0:....:6:..:8~_

[il

EI

LOG OF TEST PIT NO. TP-6

Project New River Channelization (~ta. 185+00)

Elevation 1071 .0 Datum MEAN SEA LEVEL --------------
Type/Size Boring _---'B~a:=.;c""kh=o:.;e~2:::=..4~'_' ___'~_ Rig Type_---:F:...;o::.;r:...;d~5::.;5::.;5~~ -----

None Encountered

-

Date 4/28/88

Description

SAND; with 'clay, some gravel~ reddish brown

GRAVELLY SAND; trace fines, brown

SC

SP

co
~i._ \,I_.._-
c·-
:::l~

III

'0

~

B

B
I--

Blows/Foot

-

Groundwater Conditions

B
I--

SP GRAVELLY SAND; trace fines, brown
-

-

- -

-

r:I'r,"
<--)e

-
--15

-

-
-

-

1·'''':'1'
f".(~;,:

-
-

-

-

~···II".
\'<t,;.--..

-

-
20

- Excavation stopped at 20 feet
-

-

FI -
-

-
~5 -

-

r.··:···.···.··I·

IV',
i:·'.
L.::.: -

-
30

-

-

-



-

-

-

-

-

-

-

-

-

-

-

Date _4_/_2_9-,-/~8_8__

Job No. _2_1_2_8_J_0_68 _

Description

TP-7

Rig Type_--'-'F;o..o-'-r:...;d=-:5;..::5;..::5 _

GRAVEL; with cobbles, with sand, trace fines,
reddish brown

minor seepage

SAND AND GRAVEL; trace fines,. brown

LOG OF TEST PIT NO.

GP

SP

None Encountered

-
..!.

B

-

Project__..:;.;N;.::e:.;.:w.....:;R:=i:..:,v.=e-=.r---=Ch=an;:.:n;:.:e=ll=.·.z=.a=.t;:;,;J.=-·o=.;n::.-______ (Sta. 180+00)

1070 0 MEAN SEA LEVELElevation --.;..~· Datum _

Type/Size Boring Backhoe 24"

..-
QI
QI Blows/Foot-.::..-
0.
QI
Cl C N/R

-
-
-
,....

~

f-

,....
,....

-
10

-
-
,....

-
...15

-
-

Groundwater Conditions

il
LI

r~"I'I';:
1./l"'.,

r.·····I'1:'.'.

1········:1j-
~~'~

rl'L.'

[I
K'I~L:

[.-,

1:1
FI
r.~.1

F.•...• ,!--,,:,
!~.

(··.·······,·1· .

f"

L.

~o

-

B

-

SP
SM

SAND; with gravels, some fines, trace cobbles,
reddish brown

-

-
-

j·.··1 -1.-:,_
L...,.·

i·'I·!'"
f.:..;.•...,

[':1I .~

L:

-1.5

-
-
-
-

30

Excavation stopped.at 24 feet -

-

-

-

-



LOG OF TEST PIT NO. TP-8

Proj&t~_N_e_w_R~iv_e_r~C_h_a_n_n_e_l_i_z_a_t_io_n~~~~~~~~~(~S~t~a~.~1~7~5~~0~)~__~~JobNo. 2128J068

Elevation --o!;.1.:.!.o6~9L.!..l.0~ Datum~_M_E_A_N_S_E_A_L_E_V_E_L _

Type/Size Boring B_ac...:..k_h_o_e_2=..4...:..'_'__-----' Rig Type ...:..Fo_r...:..d.::......;5:..;5:..;5=-- ~ _

Date 4/29/88Groundwater Conditions None Encountered

... QI
~ "#. c

QI 0. 0
QI Blows/Foot > "iii ... . "'0 ·z .- I- QI"" QlIO

.c QI
c_ ... c ._ I.,)

DescriptionQlI.,}

~~
_.-... Q. 00.
._~

0. c·-
QI E ~ 8 ::>~
0 C 10 10

N/R V'l 0 0

SP SAND; with gravels, trace fines, greyish brown
I- B -

I- ~ r-- -
J!- one foot_ thick layer of silt and sand (SM)

l-

I--

~ -

- -

- . -
- -

I- -
10

GP SANDY GRAVEL; with cobbles, trace fines, reddish
I- B brown -

I- -
I- -
I- -
~5 -

I- -

- -

I- -

I- -
20

I-
Excavation stopped at 20 feet -

I- -

I- -

I- -
~5 -
I- -

I- -

I- -

I- -
30

i··(····I··~
I'

(.····.·1f·
(L,

FI
LI



Type/Size Boring __~B<.::a:.::c:.:;k:::;h~o:.::e=__=2~4:..." ~~Rig Type__....::F....::o:..:r~d:.....::::5~5~5 _

D 4/29/88

Job No. 2128J068

None Encountered

LOG OF TEST PIT NO. TP-9

Project New River Channelization (Sta. 169+00)

Elevation ] 077 • 0 Datum~ MEAN SEA LEVEL---------------

Groundwater Conditions ate

- Cl.J ::: ?ft-
c

Cl.J Q. 0
Cl.J Blows/Foot >- 'iii .. . 1l~- I- Cl.J-

.c Cl.J

c _ _ c ._ (,J Description
~~ ~~

"60- 0
-- a. ._-

Q. c'-
Cl.J E >- 8 :::l::l
Cl C N/R <'Cl .. <'Cl

V'l Cl 0

SP SAND; trace fines, gray to br_own
I- -

B- -
- '.

~
B SM SAND; with silt, gray to brown
~ -

I-- -

l-

I--

-
10

GW SANDY GRAVEL; with cobbles, trace to some fines,
I-- reddish brown -

I- -

I-- -

,... -

....15
I-- -

- B -

- I-- -
minor seepage

I-- -

I-- -
JO -

- -

- -

- -

~5 Excavation stopped at 24 feet -

I- -

I-- -

I-- -
- -

30

flt
I..
-,
\,-

1.··.·1..r

it
~.~j

r~1
Li



Backhoe 30" M· t b· h·Type/Size Boring ..:..:-_. Rig Type ~ s_u_~_s_~ _

5/09/88Oat

TP-9A

(Sta. 170+00 ) Job No. __2_1_2..:..8J.;:;..0.;:;..6::...:8=--_
MEAN SEA LEVEL

Datum_

LOG OF TEST PIT NO.

None Encountered

Project New River Channelization

Elevation 1068.0

Groundwater Conditions e

..... Qi
>- ?f. e:

Qi 0- ..... 0
Qi

Blows/Foot >- '(jj ... - "'0:;:;- l- e:_ Qi ..... Qi~

..c: Qi ..... e: ,-1.1 DescriptionQil.l ~Qi -;:;
Q. 0. 00- ~t: e:'-
Qi E >- 8 ::::l~
0 C N/R ~

... ~

fJl 0 0

GP SAND AND GRAVEL; some cobbles, trace fines, gray
I- ~ -

I- -
B

I- ~ -

-
5

GW COBBLY GRAVEL; with sand, trace fines, reddish
l- I-- brown -

I- ~ -
l-

I-

....l0 -

- -
~

- -

-15 GP SANDY GRAVEL; some cobbles, trace fines, reddish
I---- brown -

- B
- ~

I- -
I-

~O -
~ -

I- -
I- -

I- -
r-15 -

I- -
I- -

I-
Excavation stopped at 28 feet

-
30 J

VI
r.
rl
LI
LI
f'
til

r:l"'
t·.~

FI
1'·1I.,.·{".'

·
".··.·.'··1.

I,:

L',J



Backhoe 30" M't b' h'Type/Size Boring .-:.... --'- Rig Type ~_s_u_~_s_~ ___,_------

5/09/88DNone Encountered

LOG OF TEST PIT NO. TP-10

Pro,'ect New River Channelization (Sta_ 162+00) 2128J068_--::....---::.=..._--::......:..:.:....-:...::..=.:::.::...:--=--=- -=-:....- ---.::.....-. Job No, _

Elevation 1_0_7_5 0 Datum_ MEAN SEA LEVEL _

Groundwater Conditions ate

- (l,l
>- #. c

(l,l Q. 0
J: Blows/Foot >- ::: ... - "0 ....r- 'II (l,l- (l,l"'

.c (l,l
c _ _ c: ,_ u

Description(l,lu ",(l,l '::;,:
0- 0. ClQ. ~c C'-

~' " E >- 0 :::l~

C N/R ~
... U "'<J'l Cl D

GP- SANDY GRAVEL; some cobbles, some fines, grayish
I-

GM brown -

f- ~

B
l- I-

I-

~ -

, GW SANDY GRAVEL; some cobbles, trace fines, reddish.... brown -
B

..- I- -

f- -
~o -

f- -

l-

f- -

I- -

r-15 -
f- -

f- -

f-, -

I- -

~O -

f- -

I- -

I- -

I- -
25

I-
Excavation stopped at 25 feet -

I- -

I- -

l-
.

-!

30
'I

i

(-,'I' ,\>
i.e
I,,',

1",'1·,','

I,.

!"
L_

1,',"'1\"":
f,

r

',,','1,
i:.
l·',
C

""If',"',';;,.<
L~_:

"'I\',
1""
Le..,..

,.,"'1I:''::,,
... -..:.;.;



o 5/09/88

Job No. 2128J068

LOG OF TEST PIT NO. TP-11

New River Channelization (Sta. 159+00)

1063.0 Datum_ MEAN SEA_L_E_V_E_L _
Project

Elevation

Type/Size Boring __~B:.=a:.=c:..:;k:::.h~o::..:e::__:3!.:0~'_' --' """- Rig Type.:...-_.:...-.,;;;M:;:i:..:t:..:s:..:u:.:b:..:i::.;s:.,:h.,;;;1:;.· _

Gro nd at Cond'r None Encounteredu w er I Ions ate

... ~ > "#. c
~ 0- 0
~ Blows/Foot > ... -c+::- I- '(ii .. '

c_ ~ ... ~~

.:. ~
... c ._ u Description~u ~~

_.-
0.

._-
C. 00- ~c c·-
~ E > 8 ::::l~
Cl C N/R o:l .. ~

<J'l 0 0

SM SILTY SAND; with gravel, brown-' -
B- -

GP COBBLY GRAVEL; with sand, trace fines, reddish
I- brown
,-2 -

l- I---

B- I---

-
-
-10 -

- -

-
- -

- -
-15 -

-

GW GRAVELS AND COBBLES; with sand, trace fines, dark
- f-- brown -

I- ~ -
~o -

I- -
I- -

I- -
I- -

25

Excavation stopped at 25 feet
I- -

I- -

- I -

- -
30 I

1.·····.···1I."
I·.. "~

r'lL,
\.c

'······.···1'",-'
f.

1,:.1
~.C
L .. ·,-i

r:1
\-~

1-,""
I-:... ~

"I'~"r
i'

fl
~.-'l::: .

··.·1\
/

.....
~,:.,:2

1..,c.'1;:',

".".'·'.1)

1"1U~

C'-'I\.•...•,l'-"

I-

""1'
I'.:
H:~

,I
r---'"(I}.:.~'
\',;,..

r~1

r'.··1i,:

L..' ..•::



D t 5/02/88

LOG OF TEST PIT NO.

None Encountered

Project New River Channelization

Elevation 1062.0

TP-12

(~__t_a_.__15_5_+O~0~) JobNo. 21283068

Datum__M_E_A_N_S_E_A_LE_V_E_L _

Type/Size Boring _-=B:.::a:.::c::.:;k:::.:h:.::o;.;:e:.....:2~4_" ---'...;....---' Rig Type__-'--.:;F..:;o.::.r..:;d~5.::.5.::.5 _

Groundwater Conditions ae

.... cv
~ ~

c
cv c. 0
cv Blows/Foot >- .;;; ... ' ~i- ~ cv .... .
.c cv c_ .... c ._ IJ

Description.... Q. ~~ ~~
'::;

c. c·-
cv E >- 8 :::l~
0 C N/R lU ... lU

\I'l 0 0

I-
GW SANDY GRAVEL; trace cobbles, trace fines

l- I--

I-

B
l- I--

,...j minor seepage
-

GW COBBLY·SANDY GRAVEL; trace fines, reddish brown-
~

I-

~O -
l- f--

I- B

l- f- -
I- -

....15 -
l-

I-

I- -

I-

20

I-
Excavation stopped at 20 feet -

I- -

I-
-

- -
...15

c -
I- -

I- -

I- -

I- -
30

'.·...··-.·.-··.·1
\ .',

r>':'

1.··.;.'.···1·j,

r·-·;··I·-·
!.
l~·,
~J_'..:.

1.":.'1·.'c"·
• <.,.

: ....·1·
t·, .,: .

r'lI...·
f i".

I~

I

li~1
I : .i.



D t 5/09/88

Project

LOG OF TEST PIT NO. TP-13

New River Channelization (Sta_._,_1_50_+O__0_) ~JobNO. 21283068

1066.5 Datum MEAN SEA LEVEL -------------------------
Type/Size Boring Backhoe 30" Rig Type __..:.;M~i:.:t:.::s:.::u:.::b:.=i:.:s::.:.h~i=____ _

Groundwater Conditions None Encountered

Elevation

ae

.... <li >- ?f. C
,<li 0. 0

2 >- .... -o'ZBlows/Foot .~ '- .I- c_ <li .... <li lll

~ <li .... c .- \,/ Description<li\,/ 11l<li :-::..::
0. 0. Clo. ~c: c·-
<li E >- 0 ::;)~

Cl C N/R co '- U III
V'l Cl 0

I-
GP- SANDY GRAVEL; some fines, reddish brown

GM
f- I---

- ..!.
f-

~ -

I- -

f- -

- -

I- -

r-l0 -

I- -

I-
SP- GRAVELLY SAND; some fines, reddish brown

SM
-

- I-- -

-15 .JL -

-
- -

I- -

I-

20

'- - GW SANDY GRAVEL; trace fines, brown -
- B -

- -
-
~5 -

I- -

I-
Excavation stopped at 27 feet

-

f- -
30

FI'"r -.

',".',","1
1.,-

I

,r,'",·1i;
I
\ ....

,1:',1I,
r,,-.'

\','"

j'l

i,','I,1-':

L"!'i-f

:1I'
" ~.-

'---,:';

r-I

r,'1t"
'.....,.,'

['I
L..

"II'-~;
1.--...

f~I'
L- .

[I
(:"1'L'



[;:1
""

LOG OF TEST PIT NO, TP-14

Project_..:..;N.;:.ew-,--R~~=-·v,;..e::..;r=---:C~h.:..:a:..:.n;;..n:..:.e..;::l..;::i..::::z..::::a.::..t:::.io.::..n ..:..(S_t_a_._1_4_4_+O_0.:....) Job No, 2128J068

Elevation 1072.0 Datur MEAN SEA LEVEL--------------
Backhoe 30" M't b' h'Type/Size Boring __.=..::::..:::..:==-=--=-=-- ""'-""'- Rig Type__,--,-._~_s_u_~_s__~ ------

5/09/88DNone EncounteredGroundwater Cond·t'onsI I ate

... QI >- ?f. c
QI 0. 0
QI Blows/Foot >- ...

-c'';;'iii ... '- I- QI'" QltO
..c.' QI

c_ ... c: ,_ <.J DescriptionQI<.J tOQI -,-... 0. Clo.
._-

0- ~c: c·-
QI E >- 0 :J~

Cl C N/R C':l ... U to
V'l 0 0

GW SANDY GRAVEL; with cobbles, trace fines, reddish
- brown -

- -
- ~

I-

~ -

I- -

I-
SP- SAND AND GRAVEL; some fines, reddish brown

SM
- -
~O JL -

- -

-
- -

- - -
...15 -

-
- -

- -

- -

.20 -

- light cementation -

I- -

l-

I- -
,.,25 -

I- Excavation stopped at 26 feet -

I- -

- -
30

'-I)~~;

'··:·.····.1
.,'

r··~·I·, ~

{
; ',"

CI'l._

\~!.·I·
t· -

rl
I.. '

[·-·1
I
( ."



Date __5_/0_9_/_8_8__.

Description

TP-15LOG OF TEST PIT NO.

... .
QI_c
<'Cl11J

~c:

8

None Encountered

~ ~
~ ·iii
I1J ~'t
0. Cl 0-

I---
C
-,--r--

N
-/-

R
--4 ~ ~

.~
- Blows/Foot
.::.-0-
~'

Proiect N_e_w_R_i_v_e_r_Ch_a_n_n_e_l_J._·z_a_t_i~o_n (Sta. 140+00) Job No. __2_1_2_8_J_0_6_8__

Elevation __...;;1~0;.:::5..;:;6...:.•.=.0 Datum MEAN SEA LEVEL_i"l _

Backhoe 30" MitsubishiType/Size Boring ---'-""-'-'...:...- Rig Type..:..-_--""- _

Groundwater Conditions

:·:··-'.·~··It--"

(",~

fl'\-:"
f.

F'['Ik.

-
r..·-.•\"'1\'
{,

l0I'
::.:,;

·'·'".···.·1··L.
t·,.

-
-

I-

-
B

I--

GW- SANDY GRAVEL; some cobbles, some fines, reddish
GM brown -

-

["1t.'r·:
L

I-

I-

-

1..·········.1
r·'
!
~, ....

I-

~o

-

-

I- -

I-

\.'i.1' .I ..

-
-
-15

-

-

-
I- -

I- -

1:.······1r:·

L~,

r"1r
t:.
l·-,-,"
~;,.:..J

•r.~.····.···1r'_
r
•. S

II
!.~ .

I"
'~J

I- .

-
-
-
~5

I-

-
30

-
B

I--

GP- SANDY GRAVEL; some fines, brown
GM

Excavation stopped at 27 feet

-

-

-

-

-

-

-
-

-

-
J



5/02/88D t

TP-16LOG OF TEST PIT NO.

Project ' New River Channelization (Sta. 137+00) Job No. __2_12_8_J_0,-6_8 _

Elevation 1055.0 D t MEAN SEA LEVEL____---=-=.:::..:.-=-________ a um__ _ _

Rig Type_"--...;.F_or_d_5:...5_5 _Type/Size Boring Backhoe' 24 II

Groundwater Conditions None Encountered ae

.... aJ >- ?F-
c

aJ c- o
aJ >- .... '"0 .;:;Blows/Foot ';ji ... '- I- aJ- aJ~

.c aJ .~'R
_c ._ u Description~aJ ":::.:.... C. ~c:c- c·-

aJ E ~ 0 ::::l~
Cl C N/R ~ U ~

en 0 D

I- ~
GW COBBLY GRAVEL; with sand, trace fines, brown -

I- ~ -

GW- SANDY GRAVEL; some cobbles, some silts, reddish
f- ~

GM brown
t-2 B

~ -

- -

- -

I-
B SC SAND; with clay, some gravel, reddish brown -

~O 10- -

I- -

I- -

I- -

I-

~5 -

f- SP- GRAVELLY SAND; with silt; brown -
B SM

I-
GW GRAVELS AND COBBLES; with sand, trace fines, brown -

20

Excavation stopped at 20 feet
I- -

I- -

l-

I-- -
~5 -
I-- -

f- -

f- -

I- -
30

r:I.·.·ic
\'''.'

\.···."..·1·r·
l.

1"1r '!'r~.

i
\,"':;:)1'



Project New River Channelization (Sta. 13.4.-,-+O~0~)~ Job No. 2128J068

Elevation __-.;.10~5~8~.:...::0=--- Datun~_E_A_N_S_E_A_LE_V_EL_~ _

Type/Size Boring _.-;::.Ba,,-c..;.,k;;.;;.h;;.;;.o..;..e.:;._2.:;.4..;..'_' "-----"-" Rig Type --"---"-F_o_r_d_5_5_5 ..,.- _

LOG OF TEST PIT NO. TP-17

5/02/88DNone EncounteredGroundwater Conditions ate

.... QJ
> '*

c
t 0. 0

Blows/Foot > .... ,,:::.;;; .. -- ~ !i: QJl'O
.

.c QJ
c_ ._ u

DescriptionQJu l'OQJ '=~.... -a 00. ~i:c- c·-

~ E ~ 8 ::;)~

C N/R l'O l'O
V'l 0 U

- SP SAND; with gravels, some cobbles at surface, trace- fines, -brown
- .1L -

~
SP- SAND AND GRAVEL; some silts, reddish brown

~
SM

- -
~ ~ -
~ -

I- -

'- --- -

....10 .J!. more gravel, some cobbles -

- -

- - SP- SAND; with gravels, some silts, reddish brown -
SM

- - -
....15 -L -

- -

- GP SANDY GRAVELS; with cobbles, trace fines, brown -
B- -

20

Excavation stopped at 20 feet
~ -
~ I -
~ -

'- -
~5 -
I- -
- -

- -

- -
30

V.'I:'
('

" .•:·1.·

1'".

t·

L"

(;1
tl
f.'I-·
L

Fl"f:

CIt'

.,··..'·1t'
I

[.·.1"
l"'~,

II.,

[J

Ijl
L~';

[.···'1:,-
i
L.~

1;;1
L.:.:

Uli.
I::~:.;

rlI
t:~

1'1
\,":.'.

l:.:J



5/09/88D tNone Encountered

LOG OF TEST PIT NO. TP-18

New River Channelization (Sta. 130+00) 2128J068Project -:- Job No. _

Elevation 1057.5 Datum MEAN SEA LEVEL--------------
Backhoe 30" MitsubishiType/Size Boring -'----"-'--'-Rig Type -'- ..,-- _

Groundwater Cond'rI IOns ae

- aI >- ?f- c
Q) 0. 0
aI Blows/Foot >- - "1j 'z.~ '- -- f- aI~ al llS

.r::. aI
c_ ~C

._ v
Descriptionalv llSQ) '::~

0. 0. 00. ~c: c·-
aI E >- 8 ::J~

0 C N/R III '- llS
V'l 0 U

- GP SANDY GRAVEL; trace fines, brown

- -I

- -
B- ~ -

-2 -

-
I-

~

r- -

.-10 -

- -

- -

- -

...15 GW SANDY GRAVEL; trace fines, brown -

- -
- B

- ~

-
t-l0 -
~

I- -

I-

-- -
...1.5 -

Excavation stopped at 26 feet- -

- -

- -
30 I

r··-···-.···I
: .
\'

··'·...·-··'····1f ".

'·-··1"

[i;I-'
[-

:··'.··.·1' -

ilil

::·1
~ ...:.,.

;·.1
".:..,j

:~I
L.J

11



Backhoe 30" MOt b 0 h 0Type/Size Boring :....- :...._~:...._ Rig Type-'-__~_s_u_~_s_~ _

LOG OF TEST PIT NO. TP-19

New River Channelization (Sta. 125+00) Job No. __2_1_2_8_J_0_6_8__Project
1060.0 MEAN SEA LEVELElevation Datum _

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

5/10/88Date

Description

SANDY GRAVEL; some cobbles., some fines, reddish
brown

Excavation stopped at 25 feet

SAND AND GRAVEL; trace fines, trace cobbles, brown

k;p
GM

SP GRAVELLY SAND; some cobbles, trace fines, brown

i-

B
i--

Blows/Foot
~ ~
>- "iii
J- c_
Q.i Q.iu
C. a Q.

~----r-----f E ~

C N/R ~ a

Groundwater Conditions None Encountered

-Q.i
Q.i-..c:-Q.
Q.i

0

f-

-
f-

-
5

-
-
-
f-

~O

f-

f-

f-

f-

~5

f-

- - GP

- B
...l0 -

-
-
-
-

25

-
-
-
J-.

30

L..~.;;····Ii" ,

h~~~

r"
b ...::.,

:1

r·····~I..·!
r.::.,

:···1! ••.

·.······-·1!...•••

I'-JI
L::j

r1:'
r-,., ~

p..,I·'

V~j

'···.'1i,t,,'

i '
i·'
l...::

·;-,.:1.·.·, .
\.,



Backhoe 30" M;t b' h'Type/Size Boring _~==:.::::..::::.....::::.:::.... _.;...,_ Rig Type__=...:..=.::s::::u:..:::..::~:..:s=~=__ _.,._-----

Date 5/10/88

Description

None Encountered

Blows/Foot

C N/R

Groundwater Conditions

LOG OF TEST PIT NO. TP-20

Project New River Channelization (Sta. 120+00) Job No. 2128J068
MEAN SEA LEVELElevation --=1~0.:::;5..:.7...=.•..:::0 Datum . ~_

..r::.'
Q.
~.

-
-
-
-
.....l5

-
-
~.

~

20

~

~

~

25

I-

~

~

~

30

SP GRAVELLY SAND; some cobbles, trace fines, brown

GP SANDY GRAVEL; some cobbles, trace fines, reddish
brown

B-

SP- SAND; some fines, some gravel, brown
SM

Excavation stopped at 25 feet

-

-

-

-
-

-
-

-

-

-
-

-
-

-

-
-

-

-
J



5/10/88oNone Encountered

LOG OF TEST PIT NO. TP-21

New River Channelization (Sta. 115+00) 2128J068___ Job No. _

1054.2 Datum MEAN SEA LEVEL---------------------
Project

Groundwater Conditions

Elevation

Type/Size Boring _B_a_c_k_h_o_e_3_0_'_' ---'--'- Rig Type-,-,M_i_t~s_u_b_i_s_h_i _

ate

... v >- ?f. c
v 0. 0
V Blows/Foot >- :!: .. ' "C.;:;- ~ '" aJ'" aJ'll

oJ: V
c_ ... c ._ 1.1

Description... 0. ~25. ~~
':::~

0. c·-
v E >- 0 :::>~

0 C N/R 'll .. U 'll
VI Cl U

GP SAND AND GRAVEL; trace cobbles, trace fines, brown- -
-

B
- -

~
GW- SANDY GRAVELS; with cobbles, some fines, reddish

GM brown -
.... -

f- - -
B.... - -

- -

-10 -

- -

--
..... -
~ -
~5 -

-
-
.... -

.... -

~O -
.... -
- -

-
- -

25

- Excavation stopped at 25 feet -

- -

- -

- -
30

r·I:..'j'

L:~

[I
F
G

'.:·:··1i
I

LJ

'···.'.·:····1.
p:.-
I

I.

r.;'.;.~·~.·.·I'
t~~:

\...····.··1i.



Groundwater Conditions__N""o"'nu.:elii.-E.....n.........c>,Lou...n.......t ...e....r ...e....d Date _5<.+/.....0....2..,,/....8....8'--__

TP-22

Rig Type__---=-Fo~r"_'d........5....5....5<-- _

LOG OF TEST PIT NO.

Project__~N-=ew.:.:-R~~=-·v.:..:e:.:r=---:C:::.h::.:a~n:.:;n:.::e~l:.=ic.=z=a.:.t.::.io=.;n:=-- --"(,-=S;..::t-=ac=.._l06+00) Job No, _-=2.=.12=8:.:J::..:0::..:6<.::8<--_
MEAN SEA LEVELDatum _Elevation 1048.0

Type/Size Boring Backhoe 24"

... 111 >- '#. C
111 Co .... 0
111 Blows/Foot >- 'iii .. ' "0:;:;- t- 111 .... 111<\1

.
111

C_ .... c ,_ 1.1
Description..t::.

~l5. <\1111
_.-

Q. .- .....a ~c C'-
111 E >- 8 ::l:::l
0 C N/R <\I .. <\I

Vl 0 D

GP SAND AND GRAVEL; some cobbles, trace fines, brown
f- f--

B
f- f--

GP- SAND AND GRAVEL; with cobbles, some fines, reddish- I-- GM brown
.2 B

f-- -
i- -
..... -

-
f-

~o -

f- I-- -

f- B -

f- I-- -

f-

15

B
SP GRAVELLY SAND; trace fines, trace cobbles, grayish

f-
brown

f- -
f-

~

20

Excavation stopped at 20 feet- -
- -

-
- -
.25 - -

- -

-
I

-

- -

- -
30rlj'

L:J

rl
u

[I

r"-

1:1
,(I
r''''

t:,1

[I

rl
tl
1'1'·i·::.,

[I



LOG OF TEST PIT NO.ii'~ ...

[J

TP-23

Project_--,,-Ne..:...w--,R;;..:;~::..·v.;...;e.;...;r--,C:.;;.ha",--n:.:.;n..:...e..:...l.:::i=-za::..t..:...~::..·o..:...n (~S_t_a_._10_2_+0_0--=) Job No. __2_1_2_8_J-O_6_8__

Elevation 1_0_4_8_.0 ~----- Datum__MEAN SEA LEVEL _

Backhoe 24 " F d 555Type/Size Boring _-=.:==::..=..-=--=-- ~..:.....:........_ Rig Type ..:.....:.....:...o:...:r=--=--=-=:..=.... _

5/02/88DNone EncounteredGroundwater Cond'r sI Ion ate

... QJ <f. c
QJ a. >- 0
QJ Blows/Foot >- ... ,,'z'Vi ... .- r- QJ'" QJ<I:l

.J::. QJ
c_ ... c ._ v DescriptionQJv <I:lQJ _.-

0- 0. CIa. ~c:
._-
c·-

QJ E >- 0 ::::>~
CI C N/R <I:l ... U <I:l

<.I'l CI 0

- GP SANDY GRAVEL; with cobbles, trace fines, reddish
brown

-

-
-
I-

~ I-- -

I- B -

I- ~ -
.... -

'- -

....l0 -

- -

- -

I- -

-
15

GP- SAND AND GRAVEL; some clay, some cobbles, reddish
- B GC brown, trace to light cementation

- -
l-

I-

20

- Excavation stopped at 20 feet

- -

-
- -

.25 -

- -
-- -

- -

- -
30

f"1

f,'1
"

F,:I'r
~.'

~,~C

fl,I

LI
VII,',','

~.

fI
fl



F··I··t.

::~I

LOG OF TEST PIT NO. TP-24

Project__N_e_w_R_i_v_e_r_C_h_a_nn_e_l_~_'z_a_t_~_'o_n (Sta. 96+00) __ Job No. __2_1_2_8_J_0_6_8__

Elevation __.-!.1~0=t4.J..3.!.l'O~ Datum M_EA_N_S_E_A_L_E_V_E_L _

Backhoe 30" M't b' h'Type/Size Boring -=- ...;......0._..;.. Rig Type ~__su__~_s_~ _

5/10/88DNone EncounteredGroundwater Cond"tionsI ate

- QI
>- "#. c:

QI 0. 0
QI >- - ]o~- Blows/Foot r- °iii ... -c:_ QI- .

.r:;- QI
_c: ._ \oJ DescriptionQI\oJ tOQI -:::;

C. C. Clo. I~§ C: O

-

QI E >- ::>~
Cl C N/R to ... U to

V'l Cl D

GP GRAVELS AND COBBLES; with sand, trace fines, brown
l-

I-- ~

B
I-- t--

I-

~ -

GW GRAVELS AND COBBLES; some sand, trace fines,- reddish brown
I- -
I-- t-- -
~O B

~ -

I- -

I-

ill'
I- -

I- -
~5 -
I-- -
I-- -

I- -
I- -

r-l0 -
I- -
I-- -
I-- -

I- -
-1.5 -
- -
I-- -

,

Excavation stopped at 28 feet
I-- -

30

'····'···.······1·

..
\';
,

:····1·\.
'; ~~

c.·..I·1,''-

;~

:1

~I

"'1
'( ...•.

~I

:~I

rll ..

II
\,

rl
)
'I. _•.

II
·l



5/10/88D

Project

LOG OF TEST PIT NO. TP-25

New River Channelization (Sta. 90+00) Job No. 2128J068

Elevation __..;:1;..;.0..;.4_2_•..;.0 -..;.Datum__~M_E_A_N_S_E_A_L_E_V_E_L _

Type/Size Boring Backhoe 30" Rig Type ...M!<.o!i~t:.=s<.:=u....b!.<!i=.5si!.!.h~i"__ -,-- _

Groundwater Cond'fons None EncounteredI I ate

... aI
~ '#. c

aI 0. 0
~ Blows/Foot >- .;;; ~ , ""0 ·z

f- c_ al'" aI!'G
.c aI ... c ._ IJ

DescriptionallJ !'Gal _.-... 0. 00.
._-

0. ~c: c·-
aI E ~ 8 ::>~
0 C N/R !'G !'G

<Jl 0 0

SP- GRAVELLY SAND; some fines, brown
l- I-- SM -

B
~ I-- -
I-

~
GP SANDY GRAVEL; trace fines, reddish brown

-

- ~ -
B

- ~ -
I- -
~ -
J-10 -
~ -

~

~ -
~ -

15

~
GW SANDY GRAVEL; trace fines, reddish brown -

~ - -

~
B

I-- -

I- -
t-l0 -

GP- SAND'AND GRAVEL; with cobbles, some fines, reddish
l- I-- GM brown -

I-
B

I--- -
,- -
~5 -
-

Excavation stopped at 27 feet
I- -
I- -

30

I
I

fl
1"1
ciL,

IDI
(-:1
\.~·I\' ~

(.·1
~'I

\1
(~'I
\~.

:.1
r .(.

~'IL

LI
(I
l

{I
r-I
L,

rl,



Type/Size Boring _-=-B_a_c_k_h_o_e.......;:.3_0_" .......__ Rig Type~_~_h_' _t_su_b_i_sh__i _

-

-
-

-

-

-

-
-

-

-

-

-

-

-
-

-

-
-

-

-

-'

Date ---,5;..:/....;1....;0...:../....;..8..:...8__.

Description

SANDY GRAVEL; some cobbles, trace fines, reddish
brown

Excavation stopped at 27 feet

SP- GRAVELLY SAND; some fines, brown
SM

GW

LOG OF TEST PIT NO.

None Encountered

I-
B
~

B SP GRAVELLY SAND; with cobbles, trace fines, gray and
~ brown -

-
CL- SANDY-SILTY CLAY; trace gravels, dark gray, with

I-- MI.' odor -
B

I-- -
"

Qi
Q, l;
~ 'Ii;

Qi ~ti
Q. Cl Q,

I---
C
---'--N-/R--1 ~ ~

i- Blows/Foot
..c...
Q,
Qi

Cl

TP-26

Project__N_e_w_R_~_'v_e_r_C_h_a_n_n_e_l_i_za_t_i_o_n (Sta. ~5+O0) Job No. _2_1_2_8_J_O_6_8 _

Elevation 1051.5 Datum M_E_A_N_S_E_A_L_E_V_E_L _

-

Groundwater Conditions

r-

l-

S

-
-
--
-

10

-
-
-
I-

r-J,5

r-

r-

r-

r-

~O

~

-
-
-
...15

-

-
-

30

\"1'l--- •.

i'lI
fC"

),1
\' >:

\"'1

~'I

)'1

1','·,1\. .....
I
L. __

rl
~'I
t

1~1

r:1



5/03/88D t

LOG OF TEST PIT NO.

None Encountered

New River ChannelizationProject

Elevation __-.;;;1~0~3~6....:.•....:.0 _

TP-27

(Sta. 80+00) __ Job No. _2_1_2_8J_0_6_8__

Datum__~MEAN SEA LEVEL

Backhoe 24" Ford 555Type/Size Boring __..=..::==..::-.::..:. --"""~......... Rig Type'-'---=....::...:;..:::.....=-=..::- _

Groundwater Conditions ae

... (11
> 'if. c

(11 Q. 0
(11

Blows/Foot > ...
"0'';:;'iii ... -0.+- r- (11 .... (1Ita

-c (11
c_ .... c .-1.1 Description
~~ "'(11

_.-... c. ._-
Q. ~~ c·-
(11 E ?: 8 ::>~

Cl C ra ",

N/R V'l Cl '0

GW SANDY GRAVEL; some cobbles, trace fines, reddish
I- brown -

I- ~ -
I- t-!L
I-

~ -
l-

i-

l-

i-

~o -

- -

-
- -

- -
...15 -

'"'""-
no cobbles, less sand- -

- ~

I- -
I- -

20

I- Excavation stopped at 20 feet -
I- -

I- -

I- -
~5 -
I- -

I- -

I- -
I- -

30

[I

~,'I

0'1:
',-

·'·.··1
J'

i
t
\'

[I
\,:

rl
[I
...... '

rl

~I

:.··.·.::1·! .

(··:.·1
t .
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"

rl
il
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fl
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LOG OF TEST PIT NO.

Groundwater Conditions _--'"N~o~n~e:........=E~n~c:.,l,o~u~n,!,.!t:o.:!e~r~e~d:!-- Date _....;5:..J-/0=.;3:..J-/8:::,.8=-__

TP-28

Project__---=N:.:.,:e::,.:w:..-:R=i:..:v-=e;.;::r--::;Ch;;,:;.:::can:.::;n:::.e~l::.:~::.:·z::,.:a;o.;t;:.:i:.:o:.:::n=--- .--:CSta. 75+00) Job No. __2_1_2_8_J_0_6_8__
MEAN SEA LEVELDatum _Elevation 1035.0

T /S Backhoe 24" Ford 555ype ize Boring _--'====-=-..:. --'__ Rig Type_---=::...;:;..;::.=..-=..:::..=:.. ...a--

.... 11)
>- ?f. c

11) 0. 0
.! Blows/Foot >- ....

~~';ji ... 'I- c_ 11) ....

..e' 11) .... c ._ <.,I
Description11)<.,1 ~11)

_.-.... "C. Clo. ~c:
._-

0. c·-
11) E >- 8 ::::>~
Cl C N/R ~

... ~

IJl Cl '0

~
GP- SANDY GRAVEL; some cobbles, some clay, grayish

B GC brown
-

~
GIl SANDY GRAV~L; trace fines, trace cobbles, reddish

brown -
~ I-- -
~

B
I-- -

~ -

f-

~

:-

10

GP SANDY-COBBLY GRAVEL; trace fines, reddish brown- I-- -
- B

- I-- -
- -
...15 -

- -
-
r- -
to- -

20

r- Excavation stopped at 20 feet -
to- -

to- -

to- -
~5 -
~ -
r- -

r- -
f- -

30

" .

(','·If'

I

~_-I

II

e'II
I

[.1

\"1
;:1

~:-I

),:1

r'I'\

11
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;1
l,

L'I
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;1
L.
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c,:
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Type/Size Boring __...;B=..a=..c=..k;.:.h;.:.o,;;..e..::-.::.2..;.4_" ",,-,-"_,,- Rig Type_...;F;.,.o;.,.r;..;d;.,....;S;..;S;..;S'-- _

LOG OF TEST PIT NO. TP-29

Project New River Channelization (Sta •.._70_+O_0~) Job No. __2_1_2_8_J_0_68 _

1036 0 MEAN SEA LEVELElevation ~.=..:::..:•..::... Datum _

Date S/03/88

~.

Groundwater Conditions None Encountered

.... CIi
~ (f. c

CIi 0. 0
2 Blows/Foot > 'iii ... ' '"C -z .I- c_ C1i .... CIilll
.r::. CIi .... c .- Ij DescriptionC1i1j

~~
-;:;.... C. 00. c·-0.

CIi E ~ 8 ;:)~
Cl C N/R "' "'<.Il 0 0

GP SANDY GRAVEL; some cobbles, trace fines, reddish- brown
-

- - -
B

I- - -
I-

~ -
I- -
I- -

SP- SAND; with gravel, fines, reddish brown
r

some- ~ -
SM

-10
B -
~- -

GP SANDY GRAVEL; some cobbles, trace fines, reddish- brown -
- -
-15 -

-
- -
I- -

f-

20

Excavation stopped at 20 feet -l-

I- -
f- -

f- -
~5 -
I- -
I- -

I- -
I- -

30

(-·'1':;-I.
f-"

1······'1-
\

-I~>-

'-1
YO.

il
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rl
c:. .._

rl
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Project N_ew_R_iv_e_r_C_h_a_n_n_e_l_~_'z_a_t_i_o_n <_S_t_a_e_6_5+O_0--:..) JobNo._2_1_2_8_J_0_6_8 _

Elevation 1_0-3-5-.-5 ----Datum__MEAN SEA LEVEL _

Backhoe 24 " Ford 555Type/Size Boring __-=.;==::.=..-=-.:..-.__---'"~_Rig Type .

LOG OF TEST PIT NO.

-

TP-30

Description

Date 5/03/88

COBBLY GRAVEL; with sand, trace fines, grayish
brown

GP

?f. §
"C'';:
.~ ~_.._-
1::'-
:;:l~

III
'0

None Encountered

I-
B

I--

Blows/Foot

111
Co ~
~ 'iii

111 ~u
0.. Cl Co

f----....,------l,~ ~
C N/R~.....

Groundwater Conditions

-

-

(e

1"'1k'

(~',·1... '~:"

r-~--\1t
(>"Ie

t,
r'··LI,.

(·..'.···..1·t~.,

rl
(I
;1I' f-

~O

fl
,.

f-

f-

ilI ..

t:1
i~1
1··,

','·:·1
o.

r

\.;1
L-..'~'

;1
II
.... '.

fl
rl: >:

f-

-

-
-
f-

,.20

-
-

f-

-
30

B
I--

Excavation stopped at 23 feet
-

-
-
-

-
-



Backhoe 30" M· t b· h·Type/Size Boring _--===:..::.::.....::..::.... ........~_ Rig Type_=.:.J._s..;;u:.::..;;J.:.:s~J.=__ _

-

-

-
-

-

-

-

-

-

-

-

-
-

-

-

-

-
-

-

-

-

-

-

TP-30A

Date 5/11/88

Excavation stopped at 25 feet

Description

SANDY GRAVEL; some cobbles, trace fines, brown

construction debris at 18 feet (4" x 8" x 16"
concrete block)

no cobbles. reddish brown

LOG OF TEST PIT NO.

... '
(11'"... c
lll(1l

~c:

8

GP

None Encountered

-

-
B

-
B-

Proiect__..:.;N:.::e..:;.w-=.:R=.iv.:...e=.r=-..:C::.:h.:.:a::.:n::.n:.:e:.::l:.::i:.::z:.::a:.::t:.::i.::.on:.:.- ~(S:.;t:.:a:.;.:.-..::6:.:0:..:+O..::..:::0..!..) Job No. 2128J068

Elevation ....:l....;0:.::3..:6...:.•...:.6 Datum_ MEAN SEA LEVEL --'- _

Groundwater Conditions
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LOG OF TEST PIT NO. TP-31

New River Channelization (Sta. 5_5_+O__0~) JobNo. 2_1_2_8_J_0_6_8 __

MEAN SEA LEVELDatum _
Project
Elevation 1::..0:..:3:..6:...:..:5~ _

Backhoe 30" M't' bish'Type/Size Boring __~':"":";;":';;':"';"';;"-=-~ --'---'-'-- Rig Type_--O.;;;;~;;.;;...:s;.:;u;.:;;.:;",:;;.;;;.;;.;;.~::::..- _

Groundwater Conditions _.--;N:.:.o::;.n:.:e=-,::,Ec:.:n:.::Co.:=o~u:.::.n~·t::.:e::.:r:.;:e::.:d::..· - Date _-=5.L./:..::1:..::1.L./..=8;.;:8.;.,.;;..__

... t:lI > "#.
c

t:lI a. ... 0
t:lI Blows/Foot > -iii .. - "0"- I- t:lI'" t:lI lll

t:lI
c_ ... c

__ u

Description.r::. t:lIu Illt:ll ---... C. Cla. ~c: ---a. c--
t:lI E > 8 ::::>~
Cl C N/R III .. III

In Cl U

GW GRAVEL; some cobbles, some sand, trace fines, brown
f- -

I- ~ -
B

f- I-- -

f- -

....J -
f-

more sand, more cobbles, reddish brown,..... -

- -
- -
--10 -

- I-- -
- ~

- -

- -
--15 -
I- -

J

f- -

I- -

f- -
20

I- SP- GRAVELLY SAND; some fines, some cobbles, brown -
SM

f- - -
f-

B "--- -
25

f- Excavation stopped at 25 feet -
- -
.... -

- -
30

]······.···1f '
I"I •

['·········:1\.

'I

'.:..'··.·.1i·
)t
t.,,,.'

(-I
\ .,.'

i'l
".

L.I
\..., ..

r~1

{~I

("I



r-I'
L

Project

Elevation

LOG OF TEST PIT NO. TP-32

New River Channelization (St_a~._5~0_+O~0~)~ JobNo. 2128J068

1034.0 Datum MEAN SEA LEVEL------------------

i'lr~

,'..... ',;'1j'-','
'--

ilI,

h
1 ~

CI
\·1
rl'
L,

r,'l
I. "

rl
L,,:'

{,I

5 Backhoe 30" MJ.· ts b' h'Type/ ize Boring _--===::..::..;:;;....;:'-"'- .......;.........;..e- Rig Type u J.s J.

Groundwater Conditions _--'N~o~n~e==--E:!:.n~c=ou~n=t~e.:.r~e~d Date 5/11 /88

... Q)
~ ?f.

c
Q) a. 0
2 Blows/Foot >- 'iii ... ' "0"I-

§:iu
Q) .... Q)IC

~ Q) ... c .- ... DescriptionICQ) _.-... Q. Co. ~-c
._-

a. c·-
Q) E >- 8 ='~c C N/R IC ... IC

Vl Cl D

I-
SP GRAVELLY SAND; some cobbles, trace fines, brown -

l-

I-

-- f--
..

-2 -
B

l- i- -
I- -
f- -
I- -
r-l0 ...-

I- -

GP SANDY GRAVEL; with cobbles, trace fines, reddish.....
brown -

-- -
......15

f-- -
B-- f--

--
I- -
I-

r-l0 -
I- -
I- -
I- -
I- - -

25

I- Excavation stopped at 25 feet -
I- -
I- -
I- -

30



Backhoe 30" MitsubishiType/Size Boring .........:.....-,;. Rig Type .................. _

LOG OF TEST PIT NO. TP-33

Project New River Channelization (Stao 4?-i:QO) Job No. __2_1_28_J_0_6_8 _

Elevation 1_0_3_3_o_6 Datum__M_E_A_N_S_E_A_L_E_V_E_L _

None Encountered

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-
r

-

-

5/11/88Date

Description

SANDY-COBBLY GRAVEL; trace fines, reddish brown

Excavation stopped at 20 feet

GRAVELLY SAND; some cobbles, trace fines, brown
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QI ........ c
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Groundwater Conditions
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~
QI
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5/03/88
D t

TP-34LOG OF TEST PIT NO.

None Encountered

New River Channelization (Sta. 40+00) 2128J068Project -:-- ~=_=.=.:..___=_.:...:..:::..::.!._ Job No. _

Elevation ...;.1...;.0.;;.3.;;.3.;;.•.;;.0 Datum M_E_A_N_S_E_A_LE_V_E_L _

Backhoe 24" Ford 555Type/Size Boring ...;....._'- Rig Type__...;..... _

Groundwater Conditions ae

.... OJ
~ ?f. c

OJ Co 0
OJ Blows/Foot >- 'iii ... - -0-=..... ~ OJ .... OJ"'

..c OJ c ..... .... c ._ \"I
Description

~l5.
",OJ ......-.... 0.. .- .....

Co ~c: c·-
OJ E >- 8 :::>::1

Cl C N/R to ... "'\I') Cl 0

B SP- GRAVELLY SAND; some cobbles, some fines, grayish
l- t-- SM brown -
~ -

SM SILTY SAND; grayish brown
~ I-- - -

B :

r-2, I-- -

SP GRAVELLY SAND; with cobbles, trace fines, brown
l- I--

B
l- I--

I- -
10 '

GP COBBLY GRAVEL; with sand, trace fines, reddish
l- I-- brown -
I- B

I--
I- -
~ -
~5 -

I- -
I- -

I- -

I- -
20

Excavation stopped at 20 feet
I- -
~ -
~ -
'- -
~5 -
'- -

I- -
I- -

~ -
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Coe and Van Loo
Job No. 2128J068

BORING LOG NOTES

The number shown in "LOG OF BORING NO." refers to theapproiimate
location. of the same number indicated on the "Site Plan" as
positioned in the field by pacing from existing features.

"STA" refers to the approximate stationing of the boring along the
'proposed New Ri ver Channelization alignment according to Coe and
Van Loo.

"ELEVATION" refers to ground surface ~levation 'at the boring
location relative to the indicated "DATUM" established by
interpolation from contours on the "Site Plan" •.

"TYPE/SIZE BORING" refers' to the exploratory equipment used in the
boring ~herein HSA = hollow-stem auger •.

ON" in "Blows/Foot" refers to the number of blows of a l40-pound
weight, dropped 30 inChes, required to advance a
two-inch-outside-diameter split-barrel sampler a distance of 1
foot, Standard Penetration Test (ASTM D1586). Refusal to
penetration is defined as more than 100 blows per foot.

"R" in "Blows/Foot "'refers to the number of blows of a 140-pound
weight, dropped 30 inches, required to advance a
2.42-inch-inside-diameter ring sampler a distance of 1 foot.
Refusal to penetration is considered more than 50 blows per foot.

"Sample Type" refers to the form of sample recovery, in which N =
Split-barrel sample, R = Ring sample, G = Grab sample.

"Dry Density, pcf" refers to the laboratory-determined dry density
in pounds per cubic foot. The symbol nNR" indicates that no sample
was recovered. The symbol n*n indicates that determination of dry
density was not possible.

"Water Content, %" refers to the laboratory-determined moisture
content in percent (ASTM D2216).

°Unified Classification n refers to the soil type as defined by
"Method of Soil Cla'ssification". The soils were classified
visually in the field and, where appropriate, classifications were
modified by visual examination of samples in the laboratory and/or
by appropriate tests.

These notes and boring logs are intended for use in conjunction
with the purposes of our services defined in the text. Boring log
data should not be construed as part of the construction plans nor
as defining construction conditions.



Coe and Van Loo
Job No. 2128J068

Boring logs depict our interpretations of
the locations and on the date(s) noted.
conditions and soil characteristics may
Groundwater levels may fluctuate due to
other factors.

subsurface conditions at
Variations in subsurface
occur between boiings.

seasonal variations and
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In general, terms and symbols on the boring logs conform with
ftStandard Definitions of Terms and Symbols Relating to Soil and
Rock Mechanics ft (ASTM D653).



7" HSA CME 45Type/Size Boring --.;.__ Rig Type ..:.::::.......:..:- _

LOG OF BORING NO. B-1E

Project New River Channelization (Sta.~10:..:+O:..::..:0:.1.) Job No. __2_1_2_8_J_06_8 _

1081 0 MEAN SEA LEVELElevation • Datum _

5/10/88Groundwater Conditions N.,,0.n."e_, _E_n__c._o._u._n.,.t_e_r_e_d_, Date

~
ClJ > '#. c
Q. .... 0

~ Blows/Foot > 'iii ... ' "0 ·z
I- c_ ClJ .... ClJtO

.t:; ClI .... c ._I.J Description
~l5. ~~

_.-.... Q. ._-
Q. c·-
ClJ E ~ 8 :::>~
Cl C N/R to to

\I) Cl D

- SM- GRAVELLY SAND FILL; with silt, some clay, brown

-- SC -
G

GM SANDY GRAVEL FILL; some silt, some cobbles, brown
~ 34 N

I--- noxious odor-
5

-- Boring stopped at 5 feet -

-- -

-- -
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~O -
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- -
,- -
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- -

- -

"'"" -

--
~O -
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Job No, __2_1_2...:..8_JO_6_8'--____
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LOG OF BORING NO. B-2E

Project New River Channelization (Sta. 205+00)

1090 0 MEAN SEA LEVELElevation • Datum _

Type/Size Boring __7_"_H..;:.,SA-"- Rig Type ..;:.,CM:.::::.E_4.:..5~ _

Groundwater Conditions _----:N:..:.o=..n:::e=-=E::;:n:.=c:.;:o:.;:u:..:;n:..:t:..:e:.:r:..:e;:..:d=- -.., Date 5/10/88

.... Q)
>- ?f. I:

Q) 0. .... 0
2 Blows/Foot >- ';;; ... - "0 ',;:;

l- I:_ Q) .... Q)tll
.

.c Q) .... c ._ \.J
DescriptionQ)\.J tllQ) ~~.... 0. Clo. ~c: C'-0.

Q) E ~ 8 ::>~
Cl C tll tll

N/R V1 Cl 0

GM SANDY GRAVEL FILL; some silt, .brown
I- -

G
l- t-- -

19 N 2.6 less gravel,. more sand
I- -

I-- some cobbles

~
Auger refusal at 4 feet -

I- -
I- -
I- -
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....10 -

- -
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- --
-
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-
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I- -
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I- -
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I- -
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I- -
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Date 5/10/88

Job No. 2128J068

Description

Auger refusal at 10~ feet

SAND FILL; with silt, some gravel, brown

SANDY FILL; with gravel, trace silt, brown

SAND; with gravel, trace silt, brown

some cobbles

SP

SP

3.9 SM

4.9

None Encountered

I--

25/0" N

G

Blows/Footi.....

7" HSA CME 45Type/Size Boring __....:..----==~ Rig Type

LOG OF BORING NO. B-3E

Project New River Channelization (Sta. 200+00)

Elevation 1080.0 Datum__M_E_A_N_S_E_A_L_E_V_E_L _

Groundwater Conditions
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c'l
LOG OF BORING NO. B-4E ,

Proiect_----=N:.:.;e;:.;w----=R;::i;:.;v:..;e:.:r:.-.::C:.:h:.:a:.:n=n:.:e:.:;l:.:;i;..=z:.::a:..:t;.::i:.::o.:;n:..- -l>(.=S.=t.=a-=.o-=.1.::.9=.5+o.:..::..0:::L) Job No. _2_1_2_8_J_O_68 _

° °
MEAN SEA LEVELElevation __--'-1..;..;;,8...;.7...;..-"- Datum _

7" HSA CME 45Type/Size Boring _...:.--.:==-- --'- Rig Type_--'-.;.;;:...----= _

Groundwater Conditions None Encountered Date 5/10/88

-

Description

SILTY SAND; trace gravel, brownS11

... '
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I- c_
Q) Q)\J

Q. 0 c.
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C N/R ~ 0
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c.
~
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16 R NR sw- SAND; some silt, trace gravel, brown
~

41 N 1.5 SM

I-- GP GRAVEL; wiCh sand, some cobbles, trace silt, brown
I--- -

58 N 1.8
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Auger refusal at 6~ feet
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7" HSA CME 45Type/Size Boring _-=----=.==-- ...:- Rig Type'-'- _

LOG OF BORING NO. B-5E

Project__N_e_w_R_i_v_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n ....:('-S_t_a...:...--=.1.:.9.:.0+O-=..0:::....!-) Job No. _2_1_2_8_J_O_6_8 _

Elevation 1...:..0:...:8:...:6..,:•...:.5 , Datum__M_E_A__N_S_E_A_L_E_V_E_L _

Groundwater Conditions

-
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Date 5/10/88

Description

SILT AND SAND; with clay, trace gravel, brown

GRAVELLY SAND; trace silt, brown

Auger refusal at 17 feet

SAND; trace silt, trace gravel, brown

GRAVELLY SAND; some clay, some cobbles, brown

GRAVEL; with sand, trace cobbles, trace silt, brown -
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SP

SP

GP

ML

None Encountered
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LOG OF BORING NO. B-6E

Project New River Channelization (Sta. 185+00) Job No. 2128J068

1085 0 MEAN SEA LEVELElevation =~:::..:...~ Datum _

5/fo/88DNone Encountered

Type/Size Boring _--!..7_"~H~S~A _'____ Rig Type . CME 45

Groundwater Conditions ate

.... (I)
> '#. c

(I) c. 0
(I)

Blows/Foot > ....
"'0'';:;

"- f-
-;ji ... '
c"- (I) .... (I)"'

.c 111 .... c .-1.1 Description
~~

",111 "-'-.... 0.
._,,-

c. ~e c·-

~
E > 8 :::>~

C N/R "'
... "'Vl 0 0

SM- CLAYEY SAND; with silt, trace gravel, brown
f-o G SC -

f-o f-- -
14 R

SP SAND; trace silt, trace gravel, brown
f-o

r-J f-- -
11 N 4.6

f-o -........
GP GRAVEL; with sand, some cobbles, trace silt, brown

f-o -

~o
Auger refusal at 9 feet

-
I- -

I- -

I- -

f-o -
r-J,S -

-
....
f-o -
f-o -
r-l0 -
f-o -
f-o -
Po- -
f-o -
r-lS -
I- -
f-o -

f-o -

f-o -
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Job No. 2128J068

ili. LOG OF BORING NO. B-7E

Project New River Channelization (Sta. 180+00)

Elevation 1084.0 Datum MEAN SEA LEVEL------------
7" HSA CME 45Type/Size Boring _-'-----:.=.::.:..- ---'-~_'__Rig Type__...;:.;;.::::-.....:..= _

Groundwater Conditions N•.,0_,n.,.e~. .E.n...c•.o.u._n... t_e_r__ed-Date

R 107 3.3 SP
I---

-'

5/10/88

Description

SAND; with silt, trace gravel~ brown

SAND; trace silt, trace gravel, brown
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GRAVEL; with sand, some cobbles, trace silt, brown -

\1 -10 Auger refusal at 9 feet -
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-
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LOG OF BORING NO. B-8E

Project N_e_w..--;;.R.;..i_v-"e-"r---:;C..;;;h;..;;;a..;;;n;.;;.:n;..;;;e..;;;;l..;;;;i..;;;;z..;;;a..;:.t..;;;;i..:..o.;;;;n_----' --\(-'='S""'t""a~.---*-1..L.7~6+O-'-"'-0~) Job No. 2128J068
MEAN SEALEVELElevation __--=.1.::,0.::,8.=2..:.•.::,0 Datun _

7" HSA CME 45Type/Size Boring _--:.._...::.:.=:.::.... Rig Type__....::::.;=-.....:...:: _

Groundwater Conditions _--!o:!N~o~n:=e:......!oE~n~c~o~u~n~t:.:ei:::;r~e:::.d~ Date 5/10 /88

GP

R 102 5.4 SP
t--
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-

-

-

-

-

-

-

-

-

-

-

-

Description

Auger refusal at 5 feet

GRAVEL; with sand, some cobbles, trace silt, brown

SILTY SAND; trace clay, trace. gravel, brown

SAND; some gravel, trace silt, brown
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c·-
:::l~

"'o

G

12

Blows/Foot
~ ~
>- 'iii
f- c_
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C N/R jl Cl

....
QI
QI-.:.....
0-
QI

Cl

-

f-

5

f-

I--

I--

-
-10

-
-
f-

-
....15

-
-
f-

f-

~O

I--

t-

t-

t-

,..15

f-

I--

I--

f-
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-

-

-

-

-

-

-

Date _5_/_1_0_/_8_8__

Description

SAND; trace silt, trace gravel, brown

GRAVEL; with sand, some cobbles, trace clay, brown

with silt

SM SILTY SAND; some clay, brown

SP

GP

... '
Q)_c::

~~
8

G

I--

R
I--

10

13

Blows/Foot

7" HSA CME 45Type/Size Boring __:....---== --:.. Rig Type--'- _

LOG OF BORING NO. B-9E

Project New River Channelization (Sta. 170+00) Job No. __2_1_2_8_3_0_6_8__

Elevation __1_0.;;..80.:.-.0________ Datum__M_·_E_A_N_S_E_A_L_E_V_E_L _

Groundwater Conditions None Encountered

-Q)

~

..I::....
Co
Q)

Cl

~

,.....

,.....

,.....

5

,.....

,.....

,.....

I-

~O

I-

\1
[I
II

'"~I

'.··.1
\.

I:
I

r~1
!"-

~

--15

-
-

Auger refusal at 13 feet
-

-
-

1.1
rl
I

(-I
j.
t ::.'

rl
[I

I

~O

~

-

-

-
-
-

-
-

-
-
-

-

30
-

,



7" HSA CME 45Type/Size Boring_--=-_=~ Rig Type__--=.:.:=--=-=- _

LOG OF BORING NO. B-IOE

Proiect_..:,N;.::e;.:.;w---:,:R:=iv..:..e.:;.r=--C:::;h;.:,;a::,:n::.:n::.:e:.:l:.:i;.::z;.::a;.::t:=i..:,o::.:n ..:..CS_t_a....;.:..-..:1;.:6.=5....:.+O.=.=0.!.,.) JobNO. 2128J068

Elevation l__0...;.7...;.8...;.•...;.O Datum__M_E_A_N_S~~._::.~~ _

Dat 5/10/88Groundwater Conditions None Encount'ered e·

... Q)

~ '#. c
Q) c. 0
Q)

Blows/Foot >- 'iii ... . ~.~- I- Q)'"

.::. Q)
c_ ... c ._ u

Description
~iS.

COQ) _.-... Q.
._-

c. ~1: c·-
Q;l E >- a ::::>~

Cl C N/R co ... co
l./"l Cl U

SP SAND; trace gravel, trace silt, brown
I-- -

G
l- i--

I--
23 ~ 110 7.7 interbedded layer of silty sand

-
.2 ~

interbedded layer of gravelly sand -

- 32 N 3.9 -
~

GP GRAVEL; with sand, some cobbles, trace silt, brown

I--
Auger refusal at 8 feet -

~o -

- -

- -

-
- -
-15 -
- -
- -
I- -
I- -
~o -
I- -

I- -

I- -
-

I- -,

t-l,5 -
-

I- -
I- -

I- -

I- -
30

f'l
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1·····1I'
I

[I·'
i'

(I"f··':',
j.'.,

[;.·.·1··
!"',
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II

(,.'1r'~
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r'l
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7" HSA CME 45Type/Size Boring Rig Type _

LOG OF BORING NO. B-l1E

New River Channelization (Sta. 161+00) Job No. 2128J068Project -=- ---:._ .-___ _ _
Elevation 1O_7_7_._5 Datum M_E_A_N_S_E_A_LE_V_E_L _

Groundwater Conditions _--=.N:.;.o;.::n.:.;e:.......:E=n:.:.c::.o::.u::.n.:.:..:.t.::e.::r-=e-=d=-- Date _5_/:..-..10_/;....8_8 _

.... QI
>- ?f. c

QI 0. 0
QI

Blows/Foot >- .... -c'...;;; ... '- I- QI .... CIllO
.l: QI

c_ .... c ._ \,I
DescriptionQI\,I lOCli ~~.... c. Clo. ~c: c·-0.

8 E >- 8 :;)~

C N/R lO ... lO
In Cl 0

SP SAND; with gravel, trace silt·, brown
I-- --

G
I-- I-- -

13 N 3.8 trace gravel
t- -

~

t- -
~ ~ -

12 R
I-- I--

I-

GP GRAVEL; with sand, some CObbles, trace silt, brown-
~O

Auger refusal at 9~ feet -

- -
-
- -

t- -
~5 -
I-- -
I--

I-- -
I-- -
~O -
I-- -
I- -
t- -

t- -
r-15 -
t- -

t- -

I-- -

i- -
30

'I

[I
I

t-I
I ..

~:I

i~:.·1
Ie

il
t: •.••.

"1
sl' -

:·-·.·'····1··

, .
l-".
~ .

i.1

,I, .

r.1""

'Ii'·
!

:1J.
!".::.
L :

:.·...·1~,'

II
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7" HSA CME 45Type/Size Boring ~ -'-- Rig Type :..:::...-:..::.....- _

5/11/88Date

B-12ELOG OF BORING NO.

Project New River Channelization (S~a. 155+00). Job No. __2_1_2_8_J_0_6_8__

1073 0 MEAN SEA LEVELElevation ---::...· Datum _

Groundwater Conditions None Encountered

Q)
QJ

~ '#. c:
Q. 0

QJ
Blows/Foot >- 'iii ... ' 1~- r- QJ'"

.J: QJ
c:_ ... c: .- \,,/ DescriptionQJ\,,/ tUQJ

_.-... 0- ClQ.
._-

Q. ~c c·-
QJ E >- 8 ::>~
Cl C N/R tU

... "'V'l Cl D

~p SANDY GRAVEL FILL; trace cobbles, trace silt, brown
~

G
l- I--

~ 25/0" N
I- Auger refusal at 3~ feet
~ -
I- -

- -

- -

- -
~O -
I- -
I- -
I- -
I- -

~5 -
~ -
~

~. -
I- -
~O -
I- -
I- -

I- -
io- -
~5 -
I- -

~ -
.... -

I- -
30

[·.···1".,.

v~:·

1··1r,"::
1-·.
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!:'
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[I
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I

LOG OF BORING NO. B-13E

Project_---=:!N..!=e~w~R""'i.:t.v~e=_r~Ch~a!:.n~n~e=_l=_1=·z~a=-t!::.:1"=.:·o=:!.!n::.- <;-S_t_a_._l_5_0...,.+O_0.:..) Job No. 2128J068
MEAN SEA LEVELElevation __.....1!:;.l0""7wOo!....L10~ Datum ~

Type/Size Boring __.L7_"--IJH...S~A'__ Rig Type .!=I.CMUj,ijE-::r.4..t,5 _

Groundwater Conditions None Encountered Date 5/1i/88

-

-

-

-

-

-

-
-

-

-

-

Description

some cobbles, trace clay

Auger refusal at 11 feet

interbedded layers of SP

~p SAND.; with gravel, trace silt, brown

8M SILTY SAND; trace clay, trace.gravel, brown

3.7 SP- GRAVELLY SAND; some silt, brown
SM

G

N

N20

18

I--
50/3" N NRI---I---!--I-------------.....;-----........-----------i

'--

(1)

Co ~
~ .;;;
(1) ~u
0. Cl Co

t------,--------l E ~

C N/R ~ Cl

Q)
.2 Blows/Foot
..:::.....
Co
(1)

Cl

-
5

-
-
-
I-

~O

.

l-

I-

I-

~5

l-

I-

I
I

liil
',..':.

ilt
L':

II'
:.'1!. ~;

l c-

il
i,'['" .

II.'t,o,.
L'·,

\'1
!

.rl
1-·
! ;

I-

I-

....l0

I-

I-

~5

I-

I-

I-

30
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LOG OF BORING NO. B-14E

Project_---::.:.N.::.ew.::....,;R~J.=_·v;:,.:e::..::r:-·~C~h:::a~n~n~e:.:::l:.:::i!:.z.::.a.::.tJ.:::::· o:::.:n~~ ,---__~(S:...,:t::.;:a:...,:0:..-:1:...:4.::.5...:.+O.::..::.0,!..) Job No, 2128J068

10 °°
MEAN SEA LEVELElevation _-=:;..7~.::..=-- Datum___ _ _

Type/Size Boring _......:..7_"_H=SAo.:.- Rig Type CME 45

Groundwater ConditionsN....o,,,n,"e=E.·.n....cuo..u"n....t.~eor•. <e~d.~ . Date 5/10/88

... Q.l
~ ?f. c

Q.l 0. 0
Q.l Blows/Foot >- 'iii ... . ~i- I- Q.l'"

.
.c Q.l

c_ ... c .-1.1 DescriptionQ.l1.I

~~
_.-... c. Clo.
._-

0. c·-
Q.l E >- 8 ~~
Cl C N/R I1l ... I1l

<.Il Cl 0

SM SAND; some silt, trace gravel, brown- G -

12 R 96 60S SP SAND; some gravel, trace silt, brown- -
~ -
,...2 I--- -

14 R

GP GRAVEL; with sand, some cobbles, trace silt, brown

Auger refusal at 7 feet-
- -
--10 -

- -

-
- -

- -

...15 -

- -

- -
- -

I-

t-l-0 -
f- -
I- -
I- -

.

- -

~5 -
~ -
~ -

- -
- -

30

I
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I
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LOG OF BORING NO. B-15E

Project__N_e_w~R_iv_e_r_C_h_a_n_n_e_l_i_z_a_t_i_o_n_~~~_~~....;.(_St_a_.~1_4_0_+O_0..:..)_~~~_Job No. _2~12_8_J_O_6_8~__

Elevation ~_1_0_7_0_.0 Datum_"_MEAN SEA LEVEL _

7" HSA CME 45Type/Size Boring _-..:.._--:.. Rig Type__--:..-..:..;;:.-. _

-

-

-

-

-
-

-

-

-

-
-
-
-

-

-

-

-

5/10/88Date

Description

SAND; some silt, trace gravel; brown

some cobbles

Auger refusal at 17 feet

SM

SP- SAND; with gravel, some silt, brown
SM

GP GRAVEL; with sand, trace clay, brown

G

None Encountered

Blows/Foot
~ .~

to- II'>

C1I ~u
0. I:) Co

~---r------l E ~

C N/R ~ I:)

.J::..
Co
C1I

I:)

Groundwater Conditions

9 N 2·.4 SP- SAND· some gravel, some silt, brown. ,
i- SM --
I-

~ --- -
9 R 99 2.0

I- - -

GP GRAVEL; with sand, some cobbles, trace silt, brown
I- -
i- -
,..10 - -

26 N
i- --
,....

.....l5

- 56 N

-
l-

I-

r-l0

l-

i-

l-

i-

r-l5

i-

i-

i-

i-

30
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-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

Description

Auger refusal at 12 feet

SAND; trace silt, trace gravel~ brown

GRAVEL; with sand, some cobbles, brown

interbedded, layer of siity sand

SP

GPN
r--

G

I-

N
f--

f-- -
5 N 2.2 -

f--

-
-

-

6

44

LOG OF BORING NO. B-16E

New River Channelization (Sta'-A1~35L+O~0~)~ JobNo, 2128J068
1069.0 Datum MEAN SEA LEVEL~ _

Blows/Foot
~ ~
>- ';;;
I- c_
QJ IVu
0. 0 Q.

1----..,----.-1E ~

C N/R ~ 0

7" HSA CME 45Type/Size Boring _....:.---==e:.-_~ Rig Type_--===--:..::.... _

Project

Elevation

Groundwater Conditions _--'N=on~e--.!::E~n~c~o~u~n~t::.::e~r:...:e:::.:d~ ~ Date 5/09/88

!i
~

.r::.
Q.
QJ
0

[I I-

....
:'1
1"0-,- '

l-

f-

l'l ,..2
L

i-

rl ....
-

II
I-

10

....
,I ,

....

II ....
r-l5

hi l-
i,
l, f-

[,I f-

l-

i"

,...1.0

t-:-

I-

l~J l-

I-

II ,25

l ....

II f-

L. f-

r'l
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Date 5/09/88

LOG OF BORING NO. B-17E

Project New River Channelization (Sta •. 130+00) Job No. _....;2:o.;l::.:2::.:8:.::J:.::0:...::6;..=8,--_
MEAN SEA LEVELElevation ....:.1O~6l=!8~.~O~ Datum _

Type/Size Boring _.L7_"----bH""Su;:Al..- -'---''-- Rig Type-:.·_.;.....l::C~ME~_=4r..=5!.- _

Groundwater Conditions None "Rnc.ountered

- Q)
>- '#. c

Q) Q. 0
~ Blows/Foot >- - "'O'Z.iii ...

f- c _ Q,I- Q,l1ll

.J:. Ii
_ c ._ u Description

~~
IllQl '::~.

Q. 31: c·-
~. c >- 0 :J~

C N/R III ... U III
V'l 0 D

SM SAND; with silt, trace gravel,. brown
- -

G
- - -

9 N 2.5

I - SP- SAND; some silt, trace gravel, brown
- SM
-l I-- -

8 N 2.3
I-- Auger refusal at 6 feet

- -
- -
...... -
,..1.0 -

'-- -

f- -

- -
- -

1~
I

---::> -

- -;

~.
-'

-

i- -
~o -
f-

I
-

- -

- -

- -
..1.5 -
- - -

- -

- -

- -
30
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5/09/88

LOG OF BORING NO. B-18E
"Project New River Channelization (Sta. 125+00) Job No. _2_1_2_8_JO_6_8 _

Elevation __l.....0_6..:,.5..:,.._0 Datum_M_E_A_N_S_E_A_L_E_V_E_L _

7" HSA CME 45Type/Size Boring ......:- Rig Type -'-- _

Croundwater Conditions None Encountered Date

Q)
Q.I

>- ~
C

Q.I
0- .... 0

Blows/Foot >- 'iii ... "'C·z- i- c_ Q.I .... Q.Irll

..c Q.I .... c ._ u Description..- 0.. ~l5.
rllQ.l -=;

0- ~c: c·-
Q.I E >- 0 :::>~

Cl C N/R rll
... U rll

\/'l 0 0

- SP SAND; some gravel, trace silt, brown
G

..... ~

- 7 N

'--
-

5
..

- 13 N SM SAND; with silt, some gravel, brown

~

-
-

-10 SP SAND; with gravel, trace silt, brown
- -

- some cobbles
40 N -

- Auger refusal at 11~ feet -

I- -

I- -
J5 -

-
~-

I- -

I--

...10 -

- -

- -
I-- --
'- .-
,..15 -

- -
- -

- -

I-- -
30
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II\ .-~

L,

r~I'I.

L..

),,·1

,-I:•.::
' ..
,.:

i··.··1r-··,

I

'I
II
j··1
L.,".

il
['0'

j·1

hi

II



7" HSA CME 45Type/Size Boring __-:...._=:..:.- ~__..... Rig Type -=:=..---:..:=- _

LOG OF BORING NO. B-19E

Project New River Channelization (Sta. 12_0_+O_0_) Job No. __2_1_2_8_J_0_6_8__

1068 0 MEAN SEA LEVELElevation _-;--.::...::.::...::...;..-=- Datum _

D t 5/09/88Groundwater Conditions None Encountered ae

Q)
(1)

>- "#. c
Q. 0

2 Blows/Foot >- ....
'"0 ·z'iii ..r- (1)- Q)~

.
.c (1)

c _ _ c ._ u
Description

~l5.
~Q)

_.-
Q. 0.

._-
~"E c·-

Q) E >- 0 :::>~
0 C N/R ~

.. U ~

<J"l 0 D

SP SAND; with gravel, trace silt,. brown
- -

G
- ---- -

9 N 2.5 trace gravel'- -
I- "

5

47 N 1.1 SP- SAND; some silt, with gravel, brown
l- SM --
I- -

I- -

- -
-10 - -

52 N 2.7 interbedded layer of sandy gravel
- -

I-- some cobbles- -

Auger refusal at 13 feet- -'

...15 -

-
-
l-

I-

r-10 -
I- -
I- -

I-

-- -
...15 -

-- -

- -

- -

- -
30

\'1,
i
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Job No. 21283068

LOG OF BORING NO. B-19E

Project New River Channelization (Sta. 115+00)

Elevation 1068.0 Datum MEA~~E!,_ LEVEL _

7" HSA Rl'g Type CME 45Type/Size Boring _---:_...::.::..:..:.. ~~_ ..;..._~ ...._-------

Groundwater Conditions N...o_n..e_E_n..c_o_u_n.. t_e_r_e_d_. Date 5/09/88

.... <li >- (J? c:
<li 0. 0
~ >- ....

"'C ·zBlows/Foot 'Vi ... .t- c:_ <li .... <litIS
..c ai .... c: ._ v

Description<liv tIS<li _.-
0. Q.

._-
00. ~c C:'-

~ E >- 0 :::;)~
0 C N/R o:l ... U tIS

V') 0 D

- SP SAND; with gravel, trace silt, brown

G- -
9 N 2.5 trace gravel-

--
5

- 47 N 1.1 sp- SAND; some silts, with gravel, brown
-

f-- SM
- -

-

r10
-

52 N 2.7 interbedded layer of sandy gravel.... -
- some cobbles-

Auger refusal at 13 feet
- -
....l5 -

- -
...... -

i- -

- -
-10 -
f- -
i- -
t-- -
t-- -
2 5 -
,.... -
.... -

- -

- -
30
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5/69/88None Encountered

Project

lOG OF BORING NO. B-20E
New River Channelization (Sta. 110+00) 2128J068______ Job No, _

Elevation_--=1;..::0..:.6.::,2.:..5=-- Datum__M_E_A_N_S_E_A_L_E_V_E_L _

Type/Size Boring _·..:..7_".-:::H:.::S~A=-· ~_Rig Type__C_M_E_4_5_~ _

Groundwater Conditions Date

Q)
aI >- #. c
c. 0

.2 Blows/Foot >- - "'0 'z';;; ~i- c _ al- al lll

.c (I)
_ c ,_ J..I Description

+J Q. ~~ lllal ':'::;
c. ~'E c'-
aI E >- a :::l~
0 C N/R III ~ III

t/'l 0 0

- SP SAND; some gravel, trace silt, brown
G -

I- ~ -
6 N 1.0 trace gravel

I- - -
~

- -

-2 - -
7 N 1.1

I-- GP GRAVEL; with sand, some cobbles, trace silt, brown
I- -

I- -
.- I-- -
-10 50/3~". N -

- Auger refusal at 1O~ feet -

I-

- -

- -

--15 -

- -
- -

J- -

J- -
-10 -
I- -
- -
J- -
I- -
..2S -
.- -
- -

-
I- -

30
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date _5_/:.....0_9..../_8_8~_

Description

GRAVEL; with sand, some cobbles, trace silt, brown

Auger refusal at 9~ feet

SP SAND; some gravel, trace silt, brown

GP

Encountered

G

-

-

7 N
-
~

4 N

Blows/Foot

Q)

Q. C
~ ";;;
Q) 8i'ti
0. 0 Q.

t-----r------l E ~

C N/R ~ 0

LOG OF BORING NO. B-21E

Proiect_..;;..N_e_w......:;.:R.:...iv_e_r:......-C:...:h.:..:a....n.:.:;n:...:e....l_i..=z.=a.=t.=i_on::...- <:.,.S_t_a_._1_0_5+0_0.-:):....- Job No. 21283068

Elevation __1_0_6_0_._0_~ DatuIT': _MEAN SEAL_E_V_E_L _

Type/Size Boring ~..;;..7_"--=H=S.::A ~ Rig Type """--_C_ME_..:.4.:..5 _

Groundwater Conditions None

....
Q)

2
..r:::.
"5-
Q)

0'

-
l- I
l-

I--

~

l-

I-

r-

~O

l-

I-

l-

I--

r-J,.5

l-

I-

l-

I--

~O

- ,

-
-
-
,25

-
-
-
I--

30

t,1
I

[·1I
G',

['·1
\.,.

1'1l,

[il
t.:.

LI

r:1
11



LOG OF BORING NO. B-22E
ProJ'ect New River Channelization (Sta. 105+00) 2128J068____ Job No. _

Elevation 1057.0 Datum MEAN SEA LEVEL------------------
5/09/88None EncounteredGroundwater Cond'itions

Type/Size Boring -.-'...:.,7_"--=.:H::S:.:.;A=-- ....-....__ Rig Type _....-....__C_ME__4_5 _

Date

a:i
QJ

>- ?i- C

~
a. ..... 0

Blows/Foot >- "iii ~ "'O+:r- c_ QJ ..... QJIIl

.r::. QJ ..... c "- \,) DescriptionQJ\,) IIlQJ -::=a. Q. Cla. ~c C"iii
QJ E >- 0 :::l.l/'I

Cl C N/R III ~ U III
<./'l Cl D

SP SAND; trace silt, trace gravel, brown
- G -
~ I--

32 N
I-- SP- SAND AND GRAVEL; some silt, brown- SM

-2 - -

- 38 N
I-- interbedded layer of (SP)

-
sand

~ -

- -

-10 Auger refusal at 9 feet
-

- -

-
I- -
~ -

~5 -

- -

- -

~ I
I

-
l-

I
-

.20 -

- -

- -

I- -

- -
....l5 -

- -
- -

-
- -

30

'···.·1
I
!

\:

\·1
I. ..

il
l~1

il
t

f-'II;""·

,.:-..:

-

·:1:····,-.'

il
1'1
f.··.·I··I.

t·



LOG OF BORING NO. B-23E

Project New River Channelization (Sta. 99+O_0_) Job No. __2_12_B_J_O_6_B__

1057 0 MEAN SEA LEVELElevation • Daturr. _

5/09/88DNone Encountered

7" HSA CME 45Type/Size Boring --'- --'-~-'-.Rig Type~ _

Groundwater Conditions ate

.... (I)
> '#. c

(I) Q. 0
~ Blows/Foot > ."!: .. ,,0';:;

I- IIIc_ (I) .... (l)lll -
..l: (I) .... c '- \,,/ Description(1)\,,/ lll(l) ~:.;:.... Q. ClQ.Q. 3:'C: c o

-

(I) E > 0 ;:)~
Cl C N/R III .. U III

VI Cl 0

SM SILTY SAND; sottle gravel, trace clay, brown.... G -

- -.- -
30 R *

.... GP GRAVEL; with sand, some cobbles, trace silt, brown
-

~ Auger refusal 4~ feet -at
'- -
.... -

- -

I-- -
~O -
i- -

.... -

I-

-
--15 -
l-

I-

I- -

I-

r-l0 -
I- -

- -

- -

- -
~5 -

I-- -

I- -

- -
- -

30

'.'1) .

L~~

i·:'·'·1I~
t···

:·'1I
I,

[Cl

'.1f.

ilI····
r·;
0: ..

il·I·
l ~

i'lf, '; ..

[1
II
t"

1':.1
r·

11
L c,

!·'I
t ~



5/09/88D t

LOG OF BORING NO. B-24E

Project__N:.;.e_w---,R::.:.~::.·v.;...e_r_C.;...h~a_n_n_e_l_~:-·z_a_t_i_o_n ....:<_S_t_a_._9_5+O_0---:..) Job No, __2_1_2_8_J_O_68__

Elevation __10:..;5:...;6:...;0:...:0 Datum_.MEAN SEA LEVEL _

7" HSA CME 45Type/Size Boring __-'-_:.:..::.;:.:.- ~-~- Rig Type ~ _

Groundwater Conditions None Encountered ae

.., OJ >- ?i-
c

OJ c- o
OJ >- .... "O'zBlows/Foot 'iii .. -- r- OJ .... OJ co
~ OJ =- .... c ,_ v

DescriptionOJv co OJ ~~

0. 0- 00- ~c C'-
OJ E >- 0 ::::l~

c::l C N/R co .. U co
Vl 0 0

GP SANDY GRAVEL FILL; trace silts, brown, sample
r-- contains wood, concrete and metal debris -

G
r-- I-- -
f-

19 N
I--

r--

~ -
r--

wood debris
'--- -

22 N concrete debris
r-- -

I-- wire
r-- -

r-- -
10

r-- 48 N 2.0 GP GRAVEL; with sand, some cobbles, trace silt, brown
-

r-- Auger refusal at 11~ feet
r-- -

f- -
~5 -
f- -
r-- -

r-- -

r-- -
--.1.0 -
r-- -
I- -

r-- -
f- -
~5 -'-

r-- -
f- -

f- -

f- -
30

I

r'lL:

fl·t,,'
L.

········.1·"
\

il
[.

'.'1j,.

; ,

l~,

;1
1'··1l'

L

'··11':-

to:,":.

1"1l'

t·1
i..:.

[::~I

l~:1

:'°1

1"1



2128J068

5/06/88D

LOG OF BORING NO. __B-_2_5_E_

Project New River Channelization (Sta. 90+00) Job No,

1067 0
MEAN SEA LEVEL ------

Elevation __---:---=. "'-- DatufT, -:- _

7" HSA CME 45Type/Size Boring _'--_'-- Rig Type _

Groundwater Conditions None Encountered ate

Q) III >- '#.
c

0. 0
~ Blows/Foot >- ..... -c';:'iii ..

f- c_ Ill ..... IlitO
~ III ..... c ._ v

DescriptionIliv 'Ilili :-::~

C. Q. 00. ~i: c·-
Ili E >- 8 ::>~

Cl C N/R <'tl .. to
I./l 0 0

GP SANDY!GRAVEL FILL; trace cobbles, trace silt, brown
- G

8 N 11.3 SM SILTY SAND; trace gravel, broWn
-

-
~

5

16 N 2.9 SP SAND; trace silt, trace gravel, brown
~

~

~

GP SANDY GRAVEL; with cobbles, trace silt, brown
~

~O - -
50/5" N

I- -
I--

Auger refusal at 12 feet
I- -

~ -

..J.5 -

-
- -

I- -
~ -
-10 -

- -

- -

- -

- -
2 5 -

- -

~

~ -

~ -
30

ili'

1"1L

r-I
t:-"
b_,

fl
[",·,1
t-

1'1I·

!

\1
t

r~

"""'1t;~-::~i.'.¥~.

L~I\' ..

l'.. :,:~

r'lL. ~;.
.....:.:."'.. ,

t'l
\"\1r..,/_~.

,:"
!.. -.,
j"- .~

;"

"'1l·

:'1
'I
!I
I

i"'1r~·~ .
I"' .



5/06/88D

___ Job No. 2128J068

None Encountered

LOG OF BORING NO. B-26E

Project New River Channelization (Sta. 85+00)

Elevation 1055 .0 Datum_MEA~.S_E_A_L_E_V~E_L _

7" HSA CME 45Type/Size Boring Rig Type _

Groundwater Cond'tionsI ate

- aI >- ?f. c
Q.I Co 0
~ Blows/Foot >- - "'0 ·z'Vi l-

f- c _ Q.I- Q.ln:!
..c: Q)

_ c
._ u

DescriptionQ.lu n:!Q.I -:::.:
Q. 0. 00- ~c: c·-
aI E >- 8 ::J~
Cl' C N/R n:! l- n:!

til 0 0

SF GRAVELLY SAND FILL; trace silt, brown- G -

5 N 13.9 ML SANDY SILT' ' some clay, trace gravel, brown
- '-

-
l-

S

16 N 2.7 SP GRAVELLY SAND; trace cobbles, trace silt, brown
I- -

I--
- -
- -

-10
GP SANDY GRAVEL; with cobbles, trace silt, brown

I-- -
36 N- --- -

I- -
- Auger refusal at l3~ feet -
.....l5 -

- -

- -

I- -

I-

,.20 I -
..- -

- -
- -
- -

....15 L-

-

- -

- -

- -

- -
30

\"""·"1'
i~· .
I ...
l..-

r.'·1'"i
l,

·.····.1
f·.~

I,
,i

I.
l

[···.1I'
I,

1·'.·1.'I'
"t-~

1:"1
l

r.·.,·····1!" -
(.",,

I
1:'1J,.

L_

''"1'j-~ :<::
h':·

r"""'"."

1,,1
'i,;



:-1·
'~'>.

LOG OF BORING NO. B-27E

Project_--=:N~e~w~R"""i,..l!v.liOe"'=.r~CC!..!ho5!a.un.un~e=l=i.li!.zli<!:.a.=.t=-io~nll.- ,--_(_S_ta. 80+00) Job No. 21283068
MEAN SEA LEVELElevation . 1052.0 Datum -'- _

Type/Size Boring _--'-Z_"----LHI",;Su:A1.- '---'-''-- Rig Type__~Cu.:MEIoIOl.....:i4t...5!..- _

Date _5~/'_'1:..:1:..!-/....=.8..::.8__Groundwater Conditions None Encountered

~
(11

>- #. C
Q. 0

~ Blows/Foot >- - "'C ·z'Vi ... -
""" C_ (11- (11~

.J::. (11 ... c ,- Ij Description(1I1j ~(11 -::::.::
C. Q. 00. ~~ C'-
Q) E >- 0 :::;)~
0 C N/R ~

... U ~

Vl 0 D

SC- CLAYEY SAND-SILTY SAND; trace .gravel, brown
t- -

~
SM

I- -
9 ,.!... 105 9.2

t- -

r--2 SP SAND; some gravel, trace silt, brown
I-- -

t-
11 ,.!... -

I- -

- interbedded layers of gravel -

r-l0 SW- GRAVELLY SAND; trace cobbles, some silt, brown
I-- -

SM
.-

37 N 2.8l-

I- Auger refusal at 11~ feet

I-- -
I- -
,...15 -
l-

I-- -

I-- -

t- -
~O -
I-- -

I-- -

I-- -
I- . -
.25 -

- -

-- -

I-- -
t- -

30

.0:.·.··1f,'
i'".

·.'·.···1
.-

i'l
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1.··.1I·

I

I-I
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j:1

·'1t



1········1·L::o LOG OF BORING NO. B-28E

Project _----!oN~e~w~R~i~v:..:::e:..=r~C~h~a~n~n:.:=:e:=l=i~z::::ac=:t=i~o~n ( Sta. 75+00) Job No. _-=2~1=2.=.8=-JO=-6=.:8~_
MEAN SEA LEVELElevation __..:!:.1~O.::!5~O..!..~O Datum _

Type/Size Boring _----'7'-'_'~H~S,uA~ ,-- Rig Type'--_.-,...l:C!.!;.ME~...:4!.::5!..- _

GRAVELLY SAND FILL; with silt, trace clay, brown

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

5/11/88

Description.

sample contained wood, asphalt and concrete debris

SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 7 feet

c
o

,,0';:;
OJ~0_ u_0._-c·
:::J~

~

D

8M

1.8 GP

4.9

N

G

-

-
N

f--

10

65/8"

Blows/Foot

OJ

g; o~
r- ~"6-

OJ OJu
Q. 0 Q.

f----.,.------j E ~

C N/R ~ Cl

Groundwater Conditions None Encountered " Date

....
OJ
~

-="5.
OJ

Cl

l-

I--

t-

t-

S

l-

I-

I-

,...10

-
-
-
-
--15

-
-
l-

I-

~O

l-

t-

t-

i-

~5

I--

i-

i-

I-

30f'l
I

r·.·1r
I"
I
L.

[I
1... :·'1I~

il
t'

ilI'
L,

1,1

['I

III"I.

;1
:'-"1
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':··.······1
,.
t·-.'
i:~_'

;1'r....
!

i'li.• '
I."

\.'.·1I."
I
l

!'.·.I!'
L,:

[······1i
l.

rl

II
l

i'l
[·'1
.~_.

FI
I-I
l

vi
L.

fl
L-.--··

LOG OF BORING NO. B-29E

Project__.-:.:N.=e-",w--.=>R=.iv-"-e=..r_'"",8ho:.o;a"",no:.o;no:.o;e",,,1=.:1,,,,·z...,a::.;t::.:1=.:·o~n~ (_S_t_a_._7__0+O_0_) Job No. _....;2::..;1:;.:2:;.:8:;.;:J;..;:0;..;:6-'08__

Elevation __....;;1;..:;0;,..4:..:7....;.:...;0~ Datum__M_e_a_n_S_e_a_L_e_v_e_l _

7" HSA CME 45Type/Size Boring _-=----'-=-="'-'- ----"----" Rig Type-'---'----"'--;..:;;,.. _

Groundwater Conditions __~N:..:o:.:.n:.:e~E~n:.:c::.:o::.:u=n:.:..:t:.:e:.:r:.:e:.:d=-- Date 5/06/88

~
QJ

>- ?fi c
c. 0

~ >- .... "'0 .;:;
Blows/Foot 'iii ... -f- c_ QJ .... QltO

.:= QI .... c ._ v DescriptionQlv tOQI -:;
'5. C. oc. ~c: c·-
QJ E >- 0 :J~

0 C N/R to ... U to
Vl 0 0

SP- SAND; some gravel, some silt, .brown
l- SM -

G
l- I--- -

19 N 1.3 interbeddedlayer of gravels
I- -

l--
I- -
r-2 l-- -

47 N 1.2

f-- GP SANDY GRAVEL; some cobbles, trace silt, brown
.-

.-

I-

10

67 N 1.2 SW- GRAVELLY SAND; some silt, trace cobbles
l- SM -

-
I-

Auger refusal at 13 feet
I- -
..25 -
I- -
I- -

I- -
I- -

...10 -
I- -
I- -
I- -

I- -
~5 -
I- -
I- -

I- -

I- -
30



7" HSA CME 45Type/Size Boring -' Rig Type-'- _

LOG OF BORING NOo B-30E

New River Channelization (Sta. 65+00) 2128J068Project Job No. _

Elevation l_0_4_6_o_0 Datum__M_e_a_n_S_e_a_L_e_v_e_l _

Date _.=..5!-/0=..:·6:..:,/-:8..=8__Groundwater Conditions None Encountered

.... Q)
>- ef- c

Q) 0. 0
.2 Blows/Foot >- .-:: ... .. "0 ·z

f- '" Q) .... Q)"'

.c: Q)
c_ .... c ._ u DescriptionQ)<..J ",Q) '::~

Q. C. 00. ~c c·-
Q) E >- 0 ::;)~
Cl C N/R "'

... U "'Vl 0 0

SP- SAND; trace gravel, some silt, brown
f-- SM -

G
~ --- -

13 N 1.2
f--

---f--

~
interbedded layer of gravel (thin)- -

47 N 1.3
f-- -

-
GP SANDY GRAVEL; some cobbles

f-- -

~o SP- SAND AND GRAVEL; some silt, brown- SM -
75 N 1.0- -

I--

Auger refusal at 12 feet- -
- -

-15 -
- -

- -

~ -
f-- -
~O -
~ -
f-- -

f-- -

I- -
.25 -

~ -

f-- -

f-- -

f-- -
30

tl
II
t

:·:···1,
f·

II

II·
to:,

il' <
L:

(I, .

).··.····1ro

•

; ...

rl





-

Date _5.....:/_0_6.....:/_8_8 _

Job No, 2128J068

Datum__M_e_a_n_S_e_a_L_e_v_e_l --'-_

Description

SP SAND; trace gravel, trace silt, brown

None Encountered

Blows/Foot

Q)

Q. ~

~ ';;;
Q) ~'ti

0.. 0 Q.
f-----r-----1 E t"

C N/R ~ 0

LOG OF BORING NO. B-31E

Project New River Channelization (Sta. 60+00)

Elevation _--=1:...:0:,..4.:...:8::..;.:..;0::....- _

-

..l::-Q.
Q,I
o

7" HSA CME 45Type/Size Boring _.:--=.:=:....- Rig Type--'--=--_--=- ..,....- _

Groundwater Conditions

I

:1' .

ili .
iJ,

I
:1

-
-5

-

-
-

-
-

17

37

52

G
I--

N 2.7
'.

I--

-
N

-

I-

N

-

interbedded layer of gravel

small thin layer of gravel

-

-

-

-
-

-

-
-

-
some cobbles

-

,·.·····1I."

I.

il

.....15

-
-
f-.

Auger refusal at 14~ feet -

ilL .

[I
\1
i:

-
-

-

rlIl:,

I

-



7" 'HSA CME 45Type/Size Boring _~---,==-- Rig Type__.:...·.....:..----:..=-- --'- _

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Date __5...:../_i_1,-/8_8__,

Description

SANDY GRAVEL; some cobbles 9 trace silt 9 brown

GRAVELLY SAND; trace silt 9 brown

with gravel'9 interbedded layer of silty sand

Auger refusal at 10~ feet

SP

c:o
-0-';:;
I1lI'd._ u_.._-
c·
::J~

I'd

o

'#.
... -Q1 ........ c
~Q1

~c:
8

None Encountered

G-
11 N 305

-
"

I--

44 N

I-- GP

-
25/0" N

Blows/Foot

I1l

~ .~
I- '"
I1l ~ 'ti

C. Cl Q.
f-----,-------l E ~

C N/R ~ Cl

Groundwater Conditions

-
-

-

LOG OF BORING NO. B-32E

Project _...;N:..:..e:..;w.;.....:R=i:..:v-=e;.::r---=C=h..::a=n=ne.=.l=~=·z::..:a::.:t::..;i::..;o:..:n:..- C_S_t_a_o_5_5_+O_0-..:..) Job No. _2_1_2_8_J_O_6_8 _

Elevation _---=1-=O...;4-=1:..:0-=O~ Datum__M_e_a_n_S_e_a_L_e_v_e_l _

-

.c
0-
I1l
Cl

-

-
-

-
-

-
..15

i

~o

-

-
30

-

,.....

i-

I

I
I

I
"Ik~
i-'-

1·1'L,

:1I·
;...:.: .
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'II'-~'

rl
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rlL.
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I. '
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LOG OF BORING NO. B-33E

Project_~N:.....e_w--=R:.::i:...;v...:e...:r--=C.:.:h.:.:a__n_n_el::.~::.·z=-a:.:...t:..:i=-o:..,:n.:...- (=-S_t_a...:..--=-5..:.0+O--=-0..:....)~ Job No. _2_1_2_8_J_O_6_8 _

Elevation __1_0...;:3:..:9:..,:.:..:5:....- Datum M_e_a_n_S_e_a_L_e_v_e_I _

7" HSA CME ·45Type/Size Boring _-:.-_===- Rig Type _

5/11/88DNone EncounteredGroundwater Conditions ate

a:; Q)
>- ?ft-

e:
0- 0

J:: Blows/Foot >- ... "'C ''::;'iii ..
f- e:_ Q)'" 111~

.
..c: Q) ... c: ._ v DescriptionQ)v ~Q)

_.-
a. 0. Cio.

._-
~c c:.-

Q) E· >- 0 :::;)~
CI C N/R l'\l .. U l'\l

<I'l Ci D

SP SAND; trace gravel, trace silt, brown
I-

G
l- I-- -

28 N 2.2

I-- GRAVELLY SAND; with cobbles, trace silt
I-

~ I-- -
25/0" N NR

l-

I--
I-

trace cobbles
l-

I- I--

t--l0 78 N 2.2 -
I- Auger refusal at 1O~ feet -

l-

I- -

I- -
~5 -
l-

t -

-

-
...l0 -
I- -

I- -

I- -
I-

_.
~5 -

I- -

l-

I- -

I- -
30

ili ,~- '
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i,

1·1
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ti..

1.·1
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il
t

1.1
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rl



D t
Mean Sea Levela um_ _ _

v·c;

L'I
f..-c-.-,

~"·'·'·,·I"

LOG OF BORING NO. B-34E

Project _----'N:;.e=-w:.:....:R:;.~=_·v;..:e::.:r=---:Ch=a==n:::n:::e::.:l::.:i::.::z:.:a::.::t:.:i::.::o;.:.n=--___'_~___'_~_...:(_S_t_a_._4_5+O_0--=-) Job No, 2128J068

Elevation 1040.°
'S 7" HSA eME 45Type; ize Boring !--~~ Rig Type__....::.;:=.-.:.:=-- _

5/11/88D t
"-

Groundwater CO'nditions None Encountered ae

..- Q,I
>- ?f.

c
Q,I 0.. 0
~ >- .... -o'zBlows/Foot ';;; ... ~

I- c_ Q,I .... Q,lnl

.c Q,I .... c ,_ u
DescriptionQ,lu nlQ,l -,-

C. Q. Clo.. ~c
._-c·-

Q) E >- 0 ::>~
Cl C N/R '"

... U nl
Vl Cl D

8P- GRAVELLY SAND; some silt, brown
I- -

G
8M

l- f--

22 N 2.5 interbedded' layer of gravel
l-

f--
I-

r-2 I-- -
61 N

I-

-
l-

I-

l- I--

~o
-

25/0" N NR -
I- Boring stopped at 1O~ feet -

l-

I-- -

I- -
~5 -

I--
.

I- -

I-- -

I- -

r-10 -

I-- -
i- -

- -

I- -
~5 -

I- -

I- -

I- -

I- -
30~-"II,

I

L.

I

r'l

:'·",1i'~-.. .. ..

,I
:"1i
\ ,

::;'1
' .. '-

"·'1L,'__

[I



-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

Date _-=5,,-,/-,,0,-,=2:.L./~8.l=!.8__

Description

Datum M_e_a_n_S_e_a_L_e_v_e_l _

SAND AND GRAVEL; with cobbles, trace fines, brown _

SAND AND GRAVEL; with clay

GRAVELLY SAND; some clay, mottled red, brown, and
dark gray

thin lenses of brown clayey sand (SC)

GW

SP
SC

GP- SANDY· GRAVEL; some fines, brown
GM

some clay

SM SILTY SAND; with gravels, brown

I:o
'"0 'z
QllU._1,,/_.-,-1:'-
::>~

lU

o

None Encountered

N NR

N

-

-

~ GC

N
f--

B
I--

...

N

78

89

B
~

40 N
I---

-
92/8" N

~

B

f--

50/3" ~ NR

10/0"

50 / 1"

Blows/Foot

QI

Q. ~

~ 'iii
QI ~'ti

Q. 0 Q.

I----r------I E ~

C N/R ~ 0

Elevation 1081. °

7" HSA CME 45Type/Size Boring __:....---== Rig Type_---'==--:.:.- _

LOG OF BORING NO. B-Hl.

Project _-=.:N=.e::..w~R.::.i-=-v=.er.:::.-C.::::h:.:;a::;n:.:;n:.:;e::;l::;l.::;·z::.:a::;t::.:l.::;·o::..:n::.- -:(;...S_t_a...:.._2_1_°_+O~0:....) Job No, __2_1""2""8,,,,,J...-0..;;6..;;8__

-
-

Groundwater Conditions

~o

I

15

~o

,I
it..

il
··'.····1·i
<.

i·1
FI
I:.

r"

~'I"~<.:

;c-,'

'I' ..

·:····1:-:>;

CI
1·1
i·1
:,'·1\':

«I

II
L.

il

I-

~5

Boring stopped at 22~ feet -

-
-
-

-

-

LI
I

30
-

:1



'·'·':'1'

l ,~

:1
'.:'1'
"

'"I'["; .." ,

:~I

I
:1

1'''1I

[,I
···...···1(
,,',

[:.···.1I"
1. ...•_

rl
r,;1
I ..

LOG OF BORING NO. B-2W

Project_~N:.:.::e::.::w~R~i~v..:::e~r~Ch~a:::.n~n~e:::,:l:.:~~·z:.::a::..:t~i:.::o:..:;n~ (~S:...:t:..:a:..:.--=2:..:.0.::.5..:.+O.::.0=..!.-) Job No. _...:::2o.:1:.::2c:::8..:.J..:.0..:.6::...8__

Elevation 10;:.,9.:;,.4..:...:..O~ Datum M_e_a_n_S_e_a__L_e_v_e_l~ _

7" HSA CME 45Type/Size Boring _--!._~=-- --'---'-_ Rig Type'--_-'='~= _

Groundwater Conditions __--!.N!.,!,o.!.!n!,!;ei<.....jE"'-!n"'"c\c,;o!.!.uy"n,U.kt.s;e""r.s;e'-!idl- Date __=<.5...../=0=2"-/..><8-"'8:..-__

.... QI

~ ?i-
c

QI Q. 0
QI Blows/Foot >- 'iii ... . -c'..- I- QI .... QlIll

..c: QI
c_ .... c ._ u Description
~l5.

IllQl _.-
C. Q. ~c:

._-
c·-

QI E >- 0 :::>~
0 C N/R III ... U III

V'l 0 0

SW- GRAVELLY SAND FILL; some clay,~, brown
I- -

I-- SC
I-

26 N dark gray, some organics~ rotten odor
l- I--

...2 27 N Boring stopped at 4 feet due to possible hazardous
material -

I---- -

- -

- -
I- -
~o' -
I- -
I- -

I- -

I- -
~5 -
I- -
I- -
I- -
I- -
t-l0 -
I- -
I- -

I- -

I- -
~5 -
I-

.. -
I- -
I- -

- -
30



LOG OF BORING NO. B-3W

Project__N;.;.e.:.-w--=R:.:.:~=-·v:...:e:...:r:-...;;C;.:..h:.:.:a:.:.:n:.:.:n..;:;.e.;::.l.;::.i::;.za=-t=-~=-·o:....;n::.- (.;..S_t_a_._2_0_0_+O_0:-.) Job No. . 2128J068

Datum M_e_a_n_S_e_a_L_e_v_e_l _Elevation 1083.0

7" HSA CME 45Type/Size Boring __'--.....::::;= ----'-'- Rig Type_--.;==--~ _

Groundwater Conditions _--±;N!.:::o~n~e:.......=E~n~co.::o:.l:u~n~t:..::e~r~e:..::d~ ____' Date _--=!.5L/~0=2L/.>::8.>::8__

.... QJ
>- ?ft. c

QJ Co .... 0
ClI Blows/Foot >- 'iii ... ~ ~.~- r- QJ ....

.c: QJ
c_ .... c ._ tJ

DescriptionQJtJ tllQJ ~;.... Q. CCo ~c c·-Co
QJ E ~ 8 :::>~
C C I1l .11l

N/R V'l C 0

B SP- GRAVELLY SAND; some fines, brown
I-

S~
-

~

12 N NR SP GRAVELLY SAND; trace fines, brown
I- ~

I

l- i-- -
t-2 48 N -

~

Auger refusal at 6 feet
'- -
'-

-
--10 -

~

~

l-

I- -
t-1,5 -
l-

I-

I- -
I- -
~o -
I- -

I- -
I- -

I- -
~5 -
~ -

I- -

I- -

I- -
30

:,"1'i", .

i

f··1I'
I
t .~

"11-.·.·
I.

"I1"
L'..

(',1r
t..:

1,'1

,·····.·1l
L,~

[I
L

~··Ic.

LI
r~._

rl'I,

I.":".



5/02/88D tNone EncounteredGroundwater Conditions

LOG OF BORING NO. B-4W

New River Channelization (Sta. '195 1.1'\0) 2128J068Project ---:..:....::..::..:-=.:...:.....:."TV.::..:..L. Job No. _

Elevation -=1:.:0;..::9:.:3;.:.-=0:...- Datum M_e_a_n_S_e_a_L_e_v_e_l _
7" HSA CME 45Type/Size Boring Rig Type _

ae

- CIi >- ?f. C
Q) a. 0
Q) >- - 1'~- Blows/Foot I- "Ii; - '

C _
CIi-

~ CIi

_ C
"_ \,I Description- 0.. ~~ ~~
~~

a. C"-
CIi E >- 8 ;:)~
0 C N/R lI:I - lI:I

V'l 0 0 -

B SM GRAVELLY SAND FILL; with silt, brown
f- -

I- reddish brown
f- -

26 N more gravel
f- l-

f- I--

~ 23 N -
l-

f- -

GP- SANDY GRAVEL FILL; some cobbles, some fines, brown
f- GM -

I--
f- -

t-l0 35 N more sand
I-- -

less sand
f- -

f- -

f- -
I--

f- -

....15 50/5" N
I-- -

:-. -

f-
ball point pen and brick piece came with soil -

~

Auger refusal at 18 feet
-

t-l0 -

f- -
~

- -

~ -
~ -
~5 -
~ -

f- -

f- -

~ -
30

[..··.·.··1[ :

[.·········1I'
L·.

".'·'.,1,
t·
L·._~

''':1l;~

it,;1
f.·,'1

·'·:1t~-;,
:':';':"

f'il
i.'"1
t.::·



LOG OF BORING NO. B-5 W

Project__N:.:.e=-w;,;,.....;R:.:.~=.·v:..;e::.:r=--C::.:h;:.:a::.:n;:.:n;:.:e::.:l:.:i:.:z:.:a:..:t:.:i:.:o:...:n=-- ----:(~S...;.t_a:...:.__=1~9 ~O...;.+O~OL) job No, __2_1_2...:;8...:J...:0...:6..::,.8__

5/02/88Dat

Datum ~_fe_a_n_S_e_a_L_e_v_e_l _

None Encountered

Elevation 1091.°
7" HSA CME 45Type/Size Boring __--=_..:.:.::~ --'-_ Rig Type__-=~..::~, _

Groundwater Conditions e

'aJ 111 > ?J<
c:

0. 0
111 Blows/Foot > ...

"i~'iii - .- I- 111'"
.c: 111

c:_ ... c: ._1,,/ Description
~~

tOQI _.-... c. ._-
0. ~c: c:.-
111 E > 0 :::l~
Q C N/R to ... U to

V'l Q 0

B SW- GRAVELLY SAND; some clay, brown,.- -SC
fo- ~

50/9" R * 4.6- ----,.- I-- -

r-J 90/3" N NR -
~

fo-
GC/ SAND AND GRAVEL; with clay, brown

SC
-

,.- -- -
fo- -

10 77 N 3.3

- GW- SANDY GRAVEL; some clay, brown
GC

-
~ SP- SAND; with silt and clay, brown- -

-15 37 L 5.3
SM

-

- -
- -

I- -
I--

t-

~O 37 ~ 3.6 -

t- -

t- GW GRAVEL; with sand, some cobbles, trace silt, brown -
25/0"

~

N NR

~5 ~ Auger refusal at 24 feet -
,.- -
I- -

I- -

,.- -
30

t""'1I·

f·.. ·.1\"-

l

v':'Itll",;;..,-',

III"
l;~:-

C-'

"Il~~:
I_:~,;

t:I"
r.~ ...

ii'F.-
E:;

rl
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I
I·,
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rl
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7" liSA CME 75Type/Size Boring __:..:---===-- --.:_--.:Rig Type__..:::.:=-..:..::: _

LOG OF BORING NO. B-6 W

Proiect_---..:N.;.:e~w---..:R.:.:i:..:v:..:e:.:r:....:..:C=h:.:a=n=n:.:e-=l-=i-=z.:.:a-=t-=i.:.:o.:.:n~- ~(.::.S..:.t.::.a..:.,._.::.1.::.85.::.+O.:...::.0::...!_.) Job No, 2128J068

Elevation ..:.1..:.,0..:.8..:.8:..:•..:.0 Datum_--=.M:.:e:.:a:.:n;:..:..:S:..;e:..;a;:..:..:L:.:e:...v:....;e:.:I::,.· _

Dat 5/03/88None EncounteredGroundwater Conditions e

... Qi
~ '#. c

Qi 0. 0
Qi Blows/Foot >- 'iii ... ' -0:<: ..... I- Qi'" QiI1l

.J::. Qi
C .... ... c

,_ u
DescriptionQiu I1lQi .....-... 0. 00. ~c:

.- ....
0. c·-
Qi E >- 8 :::>~
0 C N/R I'\l ... I1l

Vl 0 U

SC GRAVELLY SAND FILL; some clay. brown
G

SM SILTY SAND; some clay, brown
l- I--

I-
6 N 6.8

I--
l- I--

,...J 9 ~ 9p 5~5 trace clay -
I- -

l-

I- -

- I--
interbedded layers of sandy gravel -

-10 45 R 1.5
I-- -

- -
-

I-- SP GRAVELLY SAND; trace silt- -
-15 45 JL 2.1 -

-
- -

some cobbles

I- Auger refusal at 18 feet

~O -
I- -

I- -

~ -

~ -
~5 -
I- -
~ -
~ -

I- -
30

viI

rl
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fl

il
f·1

u.
tW
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ii'I~~
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TI



Type/Size Boring __..!-7_"---..H""S~A~ Rig Type__-=C=-=M=E--=-7=.S _

-

-

-
-

-
-

-

--I

-

-

Date ......;;;..S,,-/0.;;....7,-,/-:8;..;;;8 _

Description

Mean Sea Level

trace cobbles

interbedded layers of gravel

SANDY GRAVEL; trace silt, brown

Boring stopped at 17 feet

light to moderate cementation

SAND; some silt, trace clay, brown

CLAYEY SAND FILL; with gravel, brown

GP

SC

SP

1.1

2.2

4.3

None Encountered

G-
R 102 6.8

-

i

17 N

I-

63 N

-

17 ..!..

30

Blows/Foot

Cli
Co ~
> 'iii
I- c_
Cli Clif,J
0. 0 Co

~~--r------l,~ ~
C N/R 'n ....

LOG OF BORING NO. B-7W

Project_--=:lN~e~w~R=.iv.:.:e=:,;r=-...:C~h~a~n~n~e~l:.=i~z:.::a:.:t.=i~on~ ~(S~t:..:a:..:.:.......::l:.:8:..:0~+O..::..::.0.!...) JobNo, __2_1_28_J_0_6_8 _

Elevation __......::.1O~8l><.6.L.'""5 Datum

-

Groundwater Conditions

-

i-

-

-
-2

-

-
-
....15

-

-
I-

t-l,0 -
I- -
I- -
I- -
- -
-15 -
- -
- -
- -
- -

30II
L.

rl

',"'.1
I'
L
f

',:11

\1
fl
\

il
i

[:1
b.

II
II1_,[,
rl
l.

II
I,

L::



7" HSA CME 75Type/Size Boring _--.:._..::..:::.:.. Rig Type_---==::......:.-=- _

LOG OF BORING NO. B-8W

Project_---=N~e_w.......;;.R:.;;i;..;.v~e..::.r__.:.Ch,;.;.a.:;.n,;.;.n;...e:..:l=__i:;.;z..:a:..:t:..;.i_o...::.:n:..._ (~S:...:t:.:a:..:._::;1..:.7.::.5..:.+::..50~) Job No. __2_1_2_8_J_0_68 _

Elevation 1o_8_2"--.0 Datum__H_e_a_n_S_e_a_L_e_v_e_l _

5/03/88D tNone EncounteredGroundwater Conditions ae

..... Cli > #. c
gj 0. 0

Blows/Foot > ..... -c·z'iii ... '- f- Cli ..... Clilll
..c Cli

c_ ..... c ._ u
DescriptionCliu IllCli ~;..... Q. 00.0. ?;c: c·- -

Cli E ~ 0 :::>~
0 C N/R III U III

V'l 0 U

GP SANDY GRAVEL FILL; with cobbles, trace fines, brown
G

SP SAND; some silt, trace clay, brown- - -
30 R NR some gravel- - ...J

- -
.-2 I-- -

14 R 106 2.0

GRAVELLY SAND; trace silt-
- some cobbles -
I-

~o I-- -
I-

10 N 2.2 --
l-

I- -

.....15 Auger refusal at 14 feet -
-
-
I- -

I-

~O -
I- -

- -
- -

- -
..15 -
- -
- -
- -

- -
30

fll.·..

['1I.

L

il

'········1·
)

C··-I·;."
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~';I"
'-

~····I"t-·
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IIL
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t

fl
L·
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rl! .



LOG OF BORING NO. B-9W

Project__~N:.;:e:..:.:w~R:.::i~v-=e..:.r--=C.:..:h=a.:..:n.:..:n=e.=.l.=.i:::za::.t=-~=-·o::.;n~ ~(..::S:.::t:.:::a:..::.~1~7..:::0~+O..:::..:::0L.) Job No. 2128J068

Elevation 1_0_7_9_._0 Datum Mean Sea Level

Type/Size Boring _.!...7_"-.:..:H~SA~ ___'__ Rig Type__C_M_E_7;;..5 _

D 5/03/88None EncounteredGroundwater Conditions ate

... Q)
> ?f. c

Q) Co 0
Q)

Blows/Foot > ...
~:;:;'iii ~ -- f- Q) .... Q)tO

.J::. Q)
c_ ... c ._ v

Description
~lS.

tOQ) _.-... 0..
._-

Co ~c: c·-
Q) E > 8 ;:)~
0 C N/R to ~ to

<J'l 0 D

GP SANDY GRAVEL FILL; trace silt, brown
~ G -

~ I-- SP SAND; some gravel, trace silt,' trace clay, brown -
~

30 N 2.1 -
I--

f-

~ I-- -

- 33 ~ 119 2.1 interbedded layers of GP

-
~ -
~

JO 10- -
~

66/6" N 2.1 -
I-- some cobbles

~

~ -
~ Auger refusal at 13~ feet -
...J.5 -
~

~ -

~, -

I- - .

~O -
~ -

f- -

f- -
"- -
..25 -

- -

~ -

~ -
I- -

30

I..!··II

1'1
L

1.1L

11
1'1,.
L.

\'1c

rl
!"

1.1



LOG OF BORING NO. B-lOW

Project _...:N~e=.;w~R:.:::i::..:v~e;.::r--::C.:.:h.:;;a.:.:nn.:.:e.::.l::.l.::.·z::.;a=.;t::.;i:.:o:..:n~ (~S:...:t:..::a:...:.:-.:l~6.:.5..:.+O.:..:.0!-) '-- Job No. 2l28J068

Elevation l_0_7_8_._0 Datum__M_e_a_n.....;:S....e....a_L_e_v....e_l _

Dat 5/03/88None Encountered

7" HSA CME 75Type/Size Boring _-=-----==-=--__---' Rig Type

Groundwater Conditions e

... Q,I

~ #. c
Q,I 0. 0
Q,I Blows/Foot >- 'iii ... . a3~- I- Q,I'"

.c Q,I
c_ ... c ._ u

DescriptionQ,lu lUQ,I
_.-... Q.
._-

0. 00. ~i: c·-
Q,I E ~ (3 ::>~
0 C N/R lU lU

<J'l 0 D

SP GRAVELLY SAND FILL; trace fines, brown
-

G

33 N 3.2 SP SAND; some gravel, trace silt, brown
- -
I-

~ ~ -
interbedded layers of gravels

f- 8 .JL 2.7 -

- -,

-
- -
....10 I-- -

- 25/0" ..1L NR -

-
- -

- Auger refusal at 13~ feet -
-15 -
I- -

- -

I- -

f- -
~o -
I- -
f- -
f- -
- -
,25 -

-- -
I- -

- ....;

- ~

30

\1
;·1! .

{'"

il
(I
1'1
c_:

(I
rlI,'

i-

rl, ..

rl! ..

il
,..Ii
\
L_'

11L

r"1
",C.

!~I'K..
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;.
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,
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1
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LOG OF BORING NO. B-llW

Projeet_~N.=.ew.::-.;R~~=-·v.:...:e::..::r:......:C::.h:.::a::;n::;n:.::e=l-=i.=.z=.a.=..t~=-'o::.:n::....- ~(S~t::.:a::..:.~1:..::6~1:..:+O~0~) Job No. __2_1_2_8_J_O_6_8__

Elevation __-:..10:::..7~8:::...:...0:::..- Datum Mean Sea Level

Type/Size Boring__~7_"...,;H:.:.S~A:.:_ Rig Type CME 75

Date 5/03/88Groundwater Conditions None Encountered

.... Qi > "#. c
Q,) Co 0
Qi Blows/Foot > ....

1l'~'iii ~ - .- I- Qi ....
.t::.- Qi

c_ .... c ._ \J Description
~~

lOQi _.-.... c. ._-
Co ~c c·-
Qi E > 8 ::J~

Cl C N/R lO ~ co
V'l Cl U

GP SANDY GRAVEL FILL; trace silt~. brown

..£. : GP SANDY GRAVEL; trace silt,. brown- -!

46 N 2.3- --.-
~ I-- -
r- 29 N 2.7 -

I---

- SP SAND; some gravel, trace silt, brown

.-
10 25/0" N NR

Auger refusal at 10 feet.- --.-
~ -

- -
..J.5 -

- -.
- -

.- -

.- -
~O -
- -
- -
- , -

- -
..25 -

- . -

- -

- -
- -

30

f.:C··I'!:.:

\1
;.·····1·f:,.

[I\ .
I
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I
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Groundwater Conditions _......:.::N..=o.:.:n;:::e:.....=E::,:n;:::c..=o.=u:.:.;n:.::t:.::e:.::r..;:e:.::d:....- Date 5/04/88

Job No. 2128J068

Datum __M_e_a_n_S_e_a--:.L_e_v_e_l~ ..:..-__

Description

co
~'i._ v_.._-
c·-
=>~

tU

o

Blows/Foot

Q)

0. ::
~ 'iiic_a ~ ~l5.

Q) I-----.----~ E c:-
D C N/R ~ 0

LOG OF BORING NO.. B-12 W

Project New River Channelization (Sta. 155+00)

Elevation 1076.0

7" HSA CME 75Type/Size Boring __-'---:;="-- -'-_ Rig Type__-'--'-~ _

t~1

i'l
[.'·-1L

[.;.'.···1·'\
1.,

:.'········1i'

\'1
"1i
(':,,;

fl

1.1

LI
1:.1\
,i,'

1'1,

I-

I-

I-

~o

-
-
-
-

15

-
-

17

12

15

17

G
~

~ 85

G
I---

-!..103

-

I--

N
I--

sc
SM

7.8

SP

5.6

2.2

3.5 GP

SAND; with clay, with silt, trace gravel, brown

SAND; trace silt, trace gravel, brown

interbedded layers of gravel

SANDY GRAVEL; some cobbles, trace silt, brown

-
-

-

-
-

-
-
-

-
-

-
-

-

-

-

;il,.

I.

rl
\"..

".'1I'

I

II

20

I-

I-

r25

I-

I-

Auger refusal at 20 feet -
-
-

-
-
-
-
-

['I
! .'J

II
\. ..

I

30
-



5/04/88

Datum__M_e_a_n_S_e_a_L_e_v_e_l _Elevation 1040.0
Type/Size Boring __..:....7_"_1::.i::.;SA==- -'-'- Rig Type__..:;.CM....;,E=-4..:;.5:...- _

Groundwater Cond·t'ons None Encountered

LOG OF BORING NO. B-13 W

P . New River Channelization (Sta. 150+00) 2128J068rOJect_--::.:..;:..;--:::.:..:::...:....::...:=--=====.::.::..::.::. --=-_-=--=-.::....:..-=-..:.....:. Job No. _

I I Date

.... Q)

~ ?f?
c

Q) 0.. 0
Q)

Blows/Foot > 'iii ... ' "C ..- i- c_ $1: Q)ell

oJ:: Q)
._ v

DescriptionQ)v

~~
~:.;:.... Q. 00..0.. c·-

Q) E > 0 :;>::l
0 C N/R ell

... .U ell

V'l 0 D

- GP SANDY GRAVEL; some cobbles, trace silt, brown

G

- Auger refusal at 2 feet -
-
.-J -

- -
I- -

- -

- -

-1,0 -

- -
- -

- -
- -
-15 -

- -
- -
- -
- -
-10 -

- -
- -
- -
- -
-15 ~

- -
- -
- -

- -
30

I

rl
L.

I

i,1

·1
I

Iji,

LI
l:~"1

frl

i·1
1,:"1

j·1

rl
i.····1~ ".

j
\.

1-.1

»1
II
\"'-~_.



7" HSA CME 75Type/Size Boring Rig Type ~-----------------

LOG OF BORING NO. B-14 W
New River Channelization (Sta. 145+00) 2128J068Project ~ Job No. _

1036.8 Mean Sea LevelElevation Daturr. _

5/04/88D tNone EncounteredGroundwater Conditions ae

- QJ
>- #. c

QJ c- o
QJ >- - "O·zBlows/Foot "iii .. '- I- QJ- QJ~

.J::. QJ
c_ ... c ._ v

Description
~[ ~QJ ....-

0. Q.
._-

~c: c·-

~ E >- 8 :J~

C N/R ro .. ~

<.I'l 0 0

GP SANDY GRAVEL; some cobbles, trace silt, brown
-

G

Auger refusal at 2 feet-
,.-

-2
.,

-

-
-
-
f- -
,...10 -
f- -

-
- -

- -
...15 -
- -

- -
f-. -
~

- -
,...l0 -
- -

- -
- -
- -
-25 -

- -

-
- -
- -

30

I
I

:.. .....

'I
),,1
l

'I

rl
II
"

1,1

1
r:,-I

(I

!'I

cl



7" HSA CME 75Type/Size Boring _-""_---"'.....:.... Rig Type_-..,;;=:.....:..~ _

Elevation 10_6_3_.0 Datum Mean Sea Level

LOG OF BORING NO. B-15W

Project New River Channe.lization (Sta 140+00)

-

Job No. __2_12_8_J_O_6_8__

Date 5/04/88

Description

SANDY GRAVEL; trace silt, tra~e cobbles, brownGP

co
ar~__ u------c--
:::>~

to
D

... 'Q) ........ c
tOQ)

~c:

8

None Encountered

Blows/Foot

Q)

g: ~
f- III

Q) ~'ti
0. Cl Q,

r-----r-----1.~ ~
C N/R .." ....

Groundwater Conditions

-

]
.1:£...
Q,

~

'I

f'lL:.

f··1I
(:'.:~

r:.1
.

'Ii ,.
L

('I

!I

-
-

~

-
-10

50/3~" N 2.6

Auger refusal at 3~ feet

-

-

-

-

-
-
-

-

(I
il
/'1
",-.,

-
-
-
-
..15

-
-

-

-
-

-

;1
1<:

\1
L

t.·_
(I
I

11

~

~O

~

-
,..15

:

f-

-

-

-
-
-

-
-
-
-

-
-

30



LOG OF BORING NO. B-16 W

Project__N_e_w--:..;R_iv_e_r_C;:.,.h_a_n...;;n.:....:e...;;l...;;i;,;;:z..;;..a..:.t..::i..;;..on~ ..:.(S_t_a_._l:..:3:..:5_+0_0.:..) Job No. 2128J068

Datum __M_e_a_n.......S_e",.a__L_e_v_e_l-.__~ _

5/04/88Dat

Elevation 1038.0

7" HSA CME 75Type/Size Boring _---:.._=::.:.... Rig Type_..::::.:::::.....:..=. ~ _

Groundwater Conditions None Encountered e

.... QI

~ '#. c
QI C. 0
.2 Blows/Foot > ';ji .. ' "C'';: .

I- c_ QI .... Qlnl
.t::.' QI 'lU~

._ u Description
~[

_.-.... 0..
._-

c. ~c c·-
QI E > 8 :::>~

Cl C N/R <1l .. <1l
V' Cl 0

GP- SANDY GRAVEL; some clay, brown
to- G -GC

trace cobbles

to- -
Auger refusal at 2 feet

to- -
t-2 -

f-

to-

f-

-
,..10 -

-
-
- -

- -
-15 -
f- -
I- -

I- -
I- -
~O -
I- -
I-- -
I-- -
to- -
...l5 -
to- -
I-- -
f- -

to- -
30

I

1···:.:.1(.. -'

~:.·I
L

r··1

/.-.1L.

I~·I

r-·I
l ~

r'·1I-
(- .

1.··1I·
Ic:

)..1

II
LI
(:1
Ie

11

..
1._..



Groundwater Conditions __~N~o~u~e~E~u~c:..:o:..:u~u~t:::e~r~e=d ~ Date _....,5""'1...,,0<...4:...<1...,,8::.::8<--__

Description

co
~.~.- \,,/.....-...c·-
:;:)~

III

D

Blows/Foot

C N/R

LOG OF BORING NOo B-17 W

Project_....:.N:..:e:..::w:.......:.:R:=i..,:v.:::e=-r_C:::;h:.:.:a::;u:::u:::e:.:l:.:i:.:z:.::a:.::t:.=i:,::o.::u:....- <,:..S_t_a_._1...:.3_0_+O-..:.0.:,.) Job No. __2_1_2..;..8J..;..0_6_8 _

Elevation l_0_4_8_o_0 Datum__M_e_a_u__Se_a_L_e_v_e_l _

7" IJSA CME 75Type/Size Boring _---:._.;;;1.=~ Rig Type_--=;,;;;=-...:..::; -- -'--

1··~··I·j"

G
GP SANDY GRAVEL; some cobbles, trace clay, brown -

Auger refusal at 2 feet

[·1
-
.2

-
-

-
-

il
[I

-
...l0·

-
-

-
-

-

'·1c-

I-

--15

-
I-

-
-

-

1·-·1' ,

i

'··'1l',
I.

i

l

I-

~O

I-

-

-

-

t. 1
feli
L

11
\,

II
t

I-

I-

~5

I-

I-

I-

I- 

30

-

-

-
-
-

-

-

;1



7" HSA CME 75Type/Size Boring .:..:.:;;=.- Rig Type_---::;=-=-~ _

LOG OF BORING NO. B-18 W

Proiect__.;;.N_e_W--=-=R.=.iv_e_r C.:....h_a..:n.;.:.n.:....e_l..;;;i;;::z.=.a..;;.t.::;i_on;;.:....- ..:..<S_t_a_._l_2_5_+O_0~)----Job No. 2128J068

Elevation _--=1:.:0:.:5:.:6;.:4;.:O~ Datum__M_e_a_n_S_e_a_L_e_v_e_l _

Date 5/04/88Groundwater Conditions None Encountered

.... Qi
~ ?f. c

Qi 0. 0
Qi Blows/Foot >- 'iii ... "0 ·z- f- Q)" QillS

..::.' Qi
c_ .... c ._ u

DescriptionQiu lISQi
_.-

.- a. co. ~c
._-

0. c·-

~
E ~ 0 :::l~

C N/R lIS u lIS
Vl C 0

GP SAND AND GRAVEL; with cobbles, trace silt, brown- G -

Auge·r refusal at 2 feet- -
I- -
r-2 -
I- -
I- -
I--

'-

~o -

- -

I- -
- -
-
....l5 -

-
-
-
-
.20 -
I-- -
I- -

I- -

I- -
~5 -
I-- -
I- -

I- -
I- -

30tl
fl

\·····1,.
t

;·····'1····
r:
t,"

;-1
I·~··I:,....'
v.~:

~···;-·I·.···l..

"

h··1"i

VI
f~.·1
t:'

['::1

il

1"·1i
~ ..

II
1:1

rl
(;1
I.,.

II

~.: _w_



LOG OF BORING NO. B-19 W

New River Channelization (Sta. 120+00) 2128J068Project Job No. _

Elevation 1-'-0..;..7..;.3-'-"_0 Datum M_e_a_n_S_e_a_L_e_v_e_1 _

7" HSA CME 75Type/Size Boring __........ -'--'-__ Rig Type _

5/04/88DateNone EncounteredGroundwater Conditions

~ Qi

~ ?f.
c

Qi C. 0
Qi

Blows/Foot >- 'iii ... ' "C'';::- I- Qi~ Qitll
.c Qi

c_ ~C
._ v

Description
~ts. tIlQi _.-

~ c. '--c. ~t: c·-
IV E >- 8 :;:)~
Cl C N/R til ... til

Vl Cl D

GP- SANDY GRAVEL FILL; some clay, .trace cobbles, brown,....
G GC

52 N 10.1 SM GRAVELLY SAND FILL; some fines, brown-
-ooסס1

- : ..

-2 f-- -
58 N 7.8- -

f-- dark gray, with asphalt debris-
-
,.... -
,....10 --- -

28 N 2.8,.... --
l-

I- -
noxious odor,.... -

15

I-
Boring stopped at 15 feet --

I- -

- -

- -
-1,0 -
- -
- -

- -

- -
...15 -
- -

- -

I- -
I- -

30

\\1
·:·.·····11~

[·1

~I

il
il

II

\·1
I

il
il
\.:..

il
il
vi
I.

:1



5/04/88Date

LOG OF BORING NO. __B_-_2_0_
W

Project__N_e_w_R_i_v_e_r_Ch_an_n_e_l_~_'z_a_t_i_o_n .,...-_~(S::.:t::a:..:.~1:.:1:.::5...:.+O.::..::.0.L) Job No. __2_1_2_8_J_0_68 _

Elevation 1~0;:..7;...0;;:..:...0=- Datum_.-,;.M;;;;e:..:;a;;;;n:......;S;.;:e;.;:a:......;L:.::e;:.;v;,..:;e:.::l=-- _

7" HSA CME 75Type/Size Boring --'- Rig Type'--~ _

None EncounteredGroundwater Conditions

... QJ
?: '#. c

QJ 0. 0
IV Blows/Foot >- 'iii ~ . "C'';:;- I- QJ'" QJlU

..c IV
c_ ... c

,_ u
DescriptionQJu lUQJ -,-... C. 00. ~c:

,--
0. C'-
IV E ~ 8

;:)~
0 C N/R to lU

V'l 0 0

SC CLAYEY SAND FILL; with gravel" brown
-

G

7 R 108 10.2 SC- CLAYEY SAND";"SILTY SAND FILL; some gravel, brown
,

- - SM
..... -

:

.-J --- -
2 N 14.1

~ -
- with asphalt and concrete debris

I- -

..... -
'- -
JO - -

31 N 3.4- -
-- -

- -
- -
-15 - -

16 N 2.7- --- -
I- -

I- -

~O --- -
90 N 2.6

- GP SANDY GRAVEL; trace clay, brown..... -
..... -

~5 Auger refusal at 24 feet -
..... -
I- -

- -
- -

30"1f
i
I. '

"'--'

t······I'~:.

III
~ --.

II
::1

"I
'I! .~

i ~,

i.·"."I·
1-0.r .

IIP:.
"

V'I

1·,1

)"1

I
1,1

il
tl

II,.



Mean Sea LevelDatum _

LOG OF BORING NO•.·__B_-2_1_W

New River Channelization (Sta. 110+00) 2128J068Project__'-- ....:.- -=- Job No. ~ _

Elevation _---:1~0:.l:6~1~.~0'__ _

5/05/88DNone EncounteredGroundwater Conditions

7" HSA CME 45Type/Size Boring _-.:..._:...::.:=-- Rig Type _

ate

...... III > #. c
III 0. 0
III > ......

"'C ·zBlows/Foot 'iii .. .- I- Ill'" Ill"'
-

III ~'t ... c ._ u .
Description.c:

~~
':::;...... Q. 00.0. c·-

III E ~ a :J~
0 C N/R to to

V'l 0 u
iSc GRAVELLY SAND FILL; with clay t- brown

I- G -

17 R sp- GRAVELLY SAND; trace silt, brown
l- I-- 'SM -

G
I- ~ -
~

15 N 2.9 interbedded layers of gravel
-

I--
I- -
I- -

I- -
I--

I- -

~O 29 N 2.0
I-- -

I-
some cobbles -

I-
Auger refusal at 12 feet -

I- -

,..15 . -
l-

I.-

I- -
I- -
~O -
I- -
I- -
I- -
- -

.25 -
-
I- 0

I- -
I- -

30

;.'1I:
l_~

I
I

.,1

kl~-, ,.

'.'.····1',~ "

....:"

1,1
i,

r'l
t: ,f

,::1
I l-

I

""1r
III
(.
;..':

(Ii



LOG OF BORING NO. B-22W

Project_--,N:.:.e=:.w~R:.::~=-·v~e::.;r::......;C::.:h:::.::a::.:n:::.::n:::.::e::.:l::.:i::.:z::.:::a::.:t::.:::i::.:o:.:.n=-- ~(~S-=t~a.!..-=.1~0=t..5+O.!.!:!:0~)__ Job No, __2_1_2_8_J_0_6_8__

Elevation 1060. 0 Datum ~M::e:.:::a~n~S::.::e::::a~L~e~v~e::.:l!:.... _

T / 7" HSA CME 45. ype Size Boring~---'~~~ Rig Type__==--;.:;... ---.,- _

Description

Date 5/05/88

CLAYEY SAND; some gravel, brownSC

6.2

None Encountered

G

10

Blows/Foot
~ ~
~ "iii
Q) ttJ
0. 0 Co

f----r-----l E ~

C N/R ~ 0

Groundwater Conditions

-
-

-

..c:....
Co

8

\··.·'1L-.·

[·.1t',

el

;':"1'""

11

18
I--

R 105
I--

5.9 -

',:".'1'
~ -.

i"'1/-'.:
, .'

;1

il
i.:,'·1t" _

-
-
-

-

i-

-

G

I--

49 N NR

-

-
50/5" N 11.9

-

GP SANDY GRAVEL; some cobbles, trace silt, brown

Auger refusal at 16 feet

-
-
-

-
-

-
-

-

-

i- -

rl
LI
V·::.>

rl
:.·.·.·1I:

-
-
-
-
.25

-
-
-

-

-
-
-

-
-
-
-
-

-

rl
L.

-
30

-

I
,~



Type/Size Boring _-...:7"'-'_'.....H~S""A~ Rig Type__-"'C:.::cM::E=--..:4'-=5:-- _

LOG OF BORING NO. B-23W

Project_.....:N~e::..:w~R~i!:..lv~e:.:r~C~h~a~n~n:::.e=h:!:;·z~a=.:t::.:i:::o~n~ ~(S=-t:.:a:..:.:.......::l:.::0:.:0:...:+O...::..::0.!..) Job No, _2_1_2_8_J_0..:.,6..:.,8 _

Elevation _~1;.:0.:5;..;.7...:•.:5:.....- Datum Mean Sea Level

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-
-

-
-

-

-

-

-

-

-

-

Date --..;:;5...../..;.,.;05,,-,/...;;;;8..;:.8__

Description

some gravel

Auger refusal at 10~ feet

SANDY GRAVEL; some cobbles, trace silt, brown

SAND; trace gravel, trace silt, brown

GP

SP

1.2

None Encountered

G
~

16 N 2.8
l...-

I-- :

24 N 1.7
I--

95/10" N

Blows/Foot

-

Groundwater Conditions

r-

~

~

-

-
-

~

r-!5

~

~

~

-
-

30

-

-
.25

r,
II
;,1
c,
ul
i',1
rl
~I

II
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il
(I
(I
f'l
'I,;'c
il
fl



Date 5/05/88

LI

I
[.1"l'.,
'.-"':.

(i,1

i·1L"

i.el

\.·.·····1··

l.,

1:'1

1"1

tl
il
~I

LOG OF BORING NOo B-24 W

Project__N_e_w_R_i_v_e_r_C_h_a_nn_e_l_1_'z_a_t_i_o_n (S_t_a_o_9_5_+O_0_) Job No. 2128J068

Elevation 1_0_5_5_0_0 Datum_ Mean se_a_L_e_v_e_l _

7" HSA CME 45Type/Size Boring Rig Type_~_ _.:..: -----------

Groundwater Conditions None Encountered

.... Q)
> '#. c

Q) c. 0
ClI Blows/Foot > ....

~~'iii ... .- I- Q) ....

..c: Q)
c_ .... c ,_ v Description.... 0. ~~ ~~

~;

c. C'-
Q) E ~ 0 :::J~

Cl C N/R to u to
Vl Cl 0

G
SP- SAND; some grayel! some silt,.brown

l-
SM -

l- I--- -
12 N 2.1I- -

I--
l- I-- :

r-J 14 N 2.8
-

I---

- -

-
l- I---

GP SANDY GRAVEL; some cobbles, trace silt, brown

r-l0 92/11" N 1.8 --
I-

Auger refusal at 11 feet

~ -

I- -
~5 -
~ -
....
I- -
~ -

t-l0 -
I- -
~ -
~ -

I- -
t-l5 -
I- -
I- -

I- -

I- -
30



. 7" HSA CME 45Type/Size Boring _----=_...:.::.::.:.:.... Rig Type _

D 5/05/88

Datum_~M_e_a_n_S_e_a_L_e_.v_e_I _

None Encountered

LOG OF BORING NO. B-25 W

Proiect_----=N..:..e_w--=.R:..::i:...-v_e.;;..r--=.Ch.:...a:..::n=n:.:..e:...;l:..;i:.:z:.:a:..:t:..::i:.;:.o...:n=--- ..:..(S_t_a_o--.:..9_0_+O--.:..0:..) Job No. 2128J068

Elevation __....:1~0::..:5!..:1~.!..::5::..- _

Groundwater Conditions ate

..... Q)
> ?f. I:

Q) 0. 0
Q) Blows/Foot > ..... ,,'.OJ'iii .. '- I- Q) ..... Q)1O

~ Q)
1:_ ..... 1: ._I.J Description
~~ ~~

_.-..... Q. ._-
0. c·-
Q) E > 8 :::>~
0 C N/R 10 .. 10

VOl 0 0

I-
CL SANDY CLAY; trace gravel, brown -

17 R 84 8.4 SC CLAYEY SAND; trace gravel, brown
l- I-- '.

l- I-- :

~ 13 N 4.4 -
I--

I- -
I-

less clay -
I- -

I-
interbedded layers of gravel

+-- -
~O 12 N 1.1 -

I-- trace cobbles

I-
Auger refusal at 11 feet

I- -
I- -
~5 -
- -

- -

I- -
I- -
....l0 -
I- -

I- -
I- -
I- -
~5 -
I- -
I- -

I- -
I- -

30rl
t

[,I
l

[I·
if

LI
[~It,'-'

'I
II
;'1

il
II

I~I

II

1·1
!. ~~

II
i-I
f.··1I
(

).1

1'1

I



LOG OF BORING NO. B-26.·W

Project New River Channelization (Sta. 85+00) Job No. 2128J068

Elevation _---'1::.:0::..:4~9~.O::....-~ Datum__..:..M~e...:a...;,n;...::S:...;e;..:a:......:L::..;e:;..v;...;e:..:;I;....- _

/S 7" HSA 'CME 45Type ize Boring _--..!.._=~ Rig Type_-..:::=:....;:::=- _

Groundwater Conditions None Encountered Date 5/05/88

il
II

[I

II
t.

il,-

"I
1'1
l._

[I

II
l ..

II
L.,·

- QI >- '#- c
QI 0. 0
QI Blows/Foot >- - -gi ..;;; ... ...... I- QI-
~ QI

c _ _ c ._ 1.1
Description

~~ lUQI -::;- C. ~c: c·-0.
QI E ~ 8 :::l~
Q C lU lU

N/R V1 Q U

f-
SC GRAVELLY SAND FILL; with clay"brown

f-
16 N 5.5 SoC GRAVELLY SAND FILL; with clay, brown -
~

l- I--

~ 11 N 6.9 -
I--

- -

-
-
f- ~

r-l0 12 N 8.5 -
i--

- GC SANDY GRAVEL; some clay, brown

f- -
f- i-- some cobbles -
r-J,5 35 N 4.7 --
I- Auger refusal at 16 feet

f- -

f- ,

~O -
f- -
f- -

f- -
f- -
~5 -
f- -

f- -
f- -
f- -

30



Groundwater Conditions None Encountered

LOG OF BORING NOo B-27 W

P . New River Channelization (Stao 79+00) 2128J068roJect ~::.::.::.......:~.:._:..::..!_ JobNo--------_

Elevation 1_0_3_5_0_0 Datum __l-_1_e_a_n_S_e_a_L_e_v_e_l _

7" HSA CME 45Type/Size Boring '-Rig Type -,- _

5/1i/88
Date

.... Q)

?; #. c
Q) c- o
Q) Blows/Foot >- -0:;:1- l-

.;;; .. '
c .... Q) .... Q)lll

.J:.- Q) .... c -_ l.I Description.... C. ~l5. ~~
~:.;:.

c- c·-
Q) E ;:)~
Cl C N/R III ~ 8 III

Vl Cl U

~ G GP SANDY GRAVEL; some cobbles, trace silt, brown -
-- ........ -
,... 25/0" ~l NR Auger refusal 2~

~
at feet -

- -
-2 -

-
--
--
'-"

~O --
-- ...

'-"

'-" -
'-" -
~5 -

--
-
'-"

--
..1.0 -
-- -
-- -
'-" -
-- -
~5 --
-- -
-- -

'-" -
'-" -

30
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LOG OF BORING NO. B-28 W
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LOG OF BORING NO. B-30 W
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LOG OF BORING NOo B-30B
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LOG OF BORING NO. B-31W
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