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Report No.1 A, submitted on April 6, 1998, presented the results of geologic mapping and
seismic refraction surveys completed within the Upper Reata Pass Wash. The results of all
soil-cement mix designs prepared for the Desert Greenbelt Reata Pass Wash Channelization
project were presented in Report No. 2A, also dated April 6, 1998.

Pursuant to the request of Lan Yin-Li Weber, Ph.D., P.E. of Simons, Li & Associates, Inc.
(SLA), presented herein are the results of our field investigation (including test pit and test
boring logs), results of all laboratory testing completed to date, and recommended criteria for
the design of levees and grade control structures for the above referenced project. Items
addressed include embankment and foundation design recommendations, stability and
settlement analyses, site seismic design criteria, and discussions regarding potential seepage.
Included in Appendices C and 0, respectively, are design calculations and completed forms
required by the Federal Emergency Management Agency (FEMA).

Ladies & Gentlemen:

OAGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix, Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272-7239
Toll Free 1-800-248-AGRA

Lan Yin-Li Weber, Ph.D., P.E.
Vice President/Senior Program Manager

May 12, 1998
AEE Job No. 7-117-000062
Report No. 3A

Simons, Li & Associates, Inc.
3150 Bristol Street
Suite 500
Costa Mesa, California 92626-3067

Attention:

RE: DESIGN ANALYSIS & CALCULATIONS
SOIL-CEMENT LEVEES & GRADE CONTROLS
ADDITIONAL INVESTIGATION - DESERT GREENBELT

REATA PASS WASH CHANNELIZATION
BETWEEN PINNACLE PEAK ROAD &

EXTENSION OF DEER VALLEY ROAD
SCOTTSDALE, ARIZONA
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Should you have any questions concerning this report, please do not hesitate in contacting the

undersigned.

Respectfully submitted,

Keith H. Dahlen, P.

Senior Engineer

c: Addressee (6)

njf/J2-98/4-22-98
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2.0 PROJECT DESCRIPTION

Presented herein are a description of the recently completed field investigation and results of
all subsurface investigations and testing completed to date for the Reata Pass Wash
Channelization project. Also included are the results of stability analyses performed for
temporary excavations and permanent embankment slopes for the soil-cement embankments,

results of embankment settlement analyses, site seismic design criteria, and recommendations
for overexcavation, recompaction and site grading.
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Channelization of Reata Pass Wash is planned between Pinnacle Peak Road and the eastward
extension of Deer Valley Road, and in designated areas of the wash alignment extending
southward past Bell Road. The proposed channel is located to the east of Pima Road along

and to the west of the west flank of the McDowell Mountains in Scottsdale, Arizona. The
channelization project will essentially straighten (in a northerly to southerly direction) what is

now a series of meandering washes, the largest of which is Reata Pass Wash.

Two sections of the channelized wash abut bedrock along the channel's east side. The first

section, approximately 350 feet in length, is located immediately south of Pinnacle Peak Road.
The second section consists of an approximate 1/4-mile stretch located to the north of the
extension of Deer Valley Road. Current plans, which are being prepared by Simons, Li &
Associates (SLA), indicate the majority of the channelization will be constructed with soil

cement levees and grade control structures. A large portion of Upper Reata Pass Wash also

will be lined on the floor of the channel with either soil-cement or Armor-Flex, cable-tied

concrete blocks. Concrete will likely be utilized on downstream face of many of the grade
control structures in areas where high flow velocities are anticipated.

The channel will vary in width from about 80 feet to 120 feet to the north of Deer Valley Road

and will widen to about 200 to 350 feet to the south. In many areas south of Deer Valley
Road, channelization will only occur on the west side to collect westward flows originating

from the McDowell Mountains.

a AGRA Earth & Environmental
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3.3 LABORATORY ANALYSIS

3.2 PREVIOUS INVESTIGATIONS BY AEE
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3.1 BACKHOE TEST PITS

Moisture content, sieve analysis, Atterberg limits, and moisture-density tests, and soil-cement

mix designs, were performed on combined bulk samples obtained from Test Pit Nos. TP-1

through TP-24, and hand-dug pits HP-1 and HP-2. Similar testing was performed on previous

selected samples obtained from the channel alignment. The results of all tests are presented
in Appendix B. Sand equivalent tests also were performed on selected samples obtained from
Test Pits TP-1 through TP-24. The results of these tests are included in Appendix B.

Twenty-four backhoe test pits were excavated to depths of about 6.5 to 10 feet below
existing site grades with a Ford 555 backhoe. Logs of the test pits were prepared and bulk
samples of selected soils were collected by Dennis C. Pickens, engineering assistant, of AGRA
Earth & Environmental, Inc. (AEE), at locations shown on the site plan located in the map

pocket.

AEE previously performed test borings and test pits along the proposed Reata Wash alignment
for Greiner, Inc. (AEE Job Nos. E95-86 and 6-117-000029). A total of 30 test pits and nine

test borings were advanced for the two projects. Laboratory testing performed on selected

samples included moisture content, grain-size analysis and Atterberg limits tests. Soil-cement

mix designs were performed on two of the samples.

The sampling program was predetermined based on the existing test data in order to obtain

representative samples of all soil types (both good and marginal for soil-cement) known to be
present along the alignment. The intent was to collect sufficient samples from individual test

pits such that soils of similar or slightly different classification from different pits could be

combined, thus representing what actually might occur during construction.

The logs of the test borings and test pits performed for the previous projects are included in

Appendix A. The results of the sieve analyses, Atterberg limits tests and the two soil-cement

mix designs are presented in Appendix B.
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The immediate project site area is native desert. Luxury homes and residential streets are

located within about 100 to 200 feet of the edge of the planned channelized Reata Pass Wash

to the north of Deer Valley Road and within portions of DC Ranch, located near Union Hills
Drive. At two locations between Pinnacle Peak Road and the eastward extension of Deer

Valley Road, the wash directly abuts steeply protruding ridges which are part of the western

edge of the mainly northwest- to southeast-trending McDowell Mountains. Vegetation in the

area consists of desert shrubs, cacti and trees, including palo verde and mesquite. The site

naturally drains in a southerly direction.

4.2 GEOTECHNICAL PROFILE

The generalized geotechnical profile varies from the south (south of Bell Road) to north end of
the project, at Pinnacle Peak Road. As indicated on the test boring and test pit logs and on

the Geotechnical Profile, included in the map pocket, the materials present generally consist

of the following, based on station limits:

South of Bell Road (Approximate Station 18 + 00) to Station 162 +00

In general, relatively loose to medium dense, nonplastic to low plasticity, non-cemented silty
sand and relatively clean sand with some gravel extend to depths of about 1 to 3 feet below
existing site grades. These soils overlie dense to very dense sand, gravel, cobbles and

boulders, some of which are up to 3 feet in diameter. In some areas, especially within the

active washes, the surficial finer grained soils are not present.

Station 162 +00 to Station 230 +00

The soils within this reach are similar to those encountered within the section to the south,

however, medium plasticity clay is intermixed with the sandy and gravelly soils. The soils
typically are not as coarse grained or as dense as those present to the south.

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



5.0 CRITERIA FOR DESIGN OF
LEVEES & GRADE CONTROLS

The profile of the northern reach consists of nonplastic to low plasticity, predominantly silty
sand and silty sand with gravel, to various depths, as indicated on the Geotechnical Profile.
In some areas the soil overlies bedrock. The bedrock present on the ridge just to the north of

Deer Valley Road consists mainly of schist, and the ridge located adjacent to Pinnacle Peak

Road consists mainly of quartzite. The geology of the northern reach is discussed in detail
in Report No. 1A.

I
I
I
I
I
I
I
I

Design Analysis & Calculations

Soil-Cement Levees & Grade Controls

Additional Investigation - Desert Greenbelt

Reata Pass Wash Channelization

Between Pinnacle Peak Road &
Extension of Deer Valley Road

Scottsdale, Arizona

Station 230 + 00 to Station 270 +00

AEE Job No. 7-117-000062
Report No. 3A

May 12, 1998

Page 4

I
I
I
I
I
I
I
I
I
I
I

Presented in the following sections are recommended design criteria for levees and grade

control structures planned along Reata Pass Wash. Included are stability analyses of

temporary construction slopes and permanent embankment slopes, discussions regarding
settlement and seepage potential, site seismic design criteria, and recommendations for

overexcavation, compaction and general site grading. Design calculations are presented in

Appendix C.

5.1 FOUNDATION DESIGN CRITERIA

5.1.1 Overexcavation Limits

The soils present along the vast majority of the project alignment are amenable to design of
the soil-cement channel system. The foundation soils and isolated bedrock (at the north end
of the project) present at depth are sufficiently firm along the entire alignment for support of

the soil-cement embankments, grade control structures and channel floor systems planned.

Typically, medium dense to very dense, sandy to gravelly materials were encountered along
the entire alignment at depths of more than about 2 feet below existing site grades. Looser,

more recent deposits of silty sand to sand, with isolated gravel and clayey sand, are present

near-surface.

Relative to overexcavation and preparation of foundation soils for the channel structures, the
upper 18 inches (minimum) of existing site soils should be overexcavated and replaced with

structural fill (as described below). The exposed surfaces should be moisture-conditioned to

a depth of at least 12 inches to within 2 percent of optimum moisture content and compacted

to a minimum of 95 percent of the maximum dry density, determined in accordance with

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



5.1.2 Structural & Embankments Fills

In many areas, tree roots (when excavated) may impact the near-surface soils to a depth of
more than 18 inches. For such areas where embankments or soil-cement structures are to be
constructed, the overexcavation limit should be extended to a depth of at least 12 inches

below the depth of impacted soil. Any other soft zones present at the exposed cut surface
should also be overexcavated and replaced with structural fill as directed by the geotechnical
engineer.

ASTM 0698. Soils present at depths greater than 18 inches are generally considered
acceptable for direct foundation support provided that the exposed surface is scarified to a
depth of 6 inches, moisture-conditioned and compacted as described above. Where
excessively coarse materials are encountered, the requirement for scarification and compaction
of the exposed surface may be waived at the discretion of the geotechnical engineer.
Overexcavation of bedrock is not recommended, except where required to construct soil

cement structures. Scarification and compaction of exposed bedrock will not be required.
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All fill required to raise the site to subgrade elevation, or used for the construction of channel
embankments and grade control structures, should be free of vegetation, debris and other
deleterious material and contain particles no larger than 8 inches in dimension. The plasticity
index of the embankment materials as determined in accordance with ASTM 04318 should

not exceed 25. Most of the soils tested within the project limits are suitable for construction

of embankments. Particles up to 24 inches in dimension may be placed within the

embankments provided that they are encapsulated with finer grained materials. Fills should
be placed in lifts which do not exceed 8 inches in compacted thickness, unless the earthwork

contractor can demonstrate repeatedly that adequate compaction can be achieved with thicker

lifts.

If overexcavation at the base of soil-cement structures is required for any reason, the site
should be brought back to subgrade elevation with structural fill containing particles no larger

than 6 inches in dimension, and the soils should possess a plasticity index of no more than 15
when tested in accordance with ASTM 04318. Some selection and or blending of soils may

be required to develop usable structural fill materials.

o AGRA Earth & Environmental
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5.1.3 Embankment Settlements

Provided site grading is performed in accordance with Section 5.1.1, settlements of the dense

foundation soils are expected to be minimal, on the order of 1/2 inch or less. Settlements of
the embankment soils are expected to occur mostly during construction, and are estimated at
1 to 2 percent of the embankment height. The soil-cement is not expected to settle, except
for that which occurs during compaction.

5.2 SEISMICITY

The majority of known or suspected active faults that are significant to a seismic risk analysis

of the Arizona region lie outside the state and are remote to the project area. These faults
include:

• Strike-slip and normal faults associated with the San Andreas/Gulf of California system.

• Normal faults in northwestern Arizona and southwestern Utah associated with the
Intermountain Seismic Belt.

• The Pitaycachi and related faults in northeastern Sonora, source of the great Sonoran
earthquake of 1887.

Given the long recurrence in interval (probably several thousand or tens of thousands of years)
for events associated with all faults except the San Andreas system, the probability of the

PGA exceeding a value of 0.05g during the life of the project appears to be extremely low.

It is our judgment that the seismic stability of the proposed levee system may be adequately

and conservatively analyzed using a seismic acceleration of 0.1 Og.

5.3 STABILITY OF TEMPORARY CUT SLOPES
& PERMANENT EMBANKMENTS

Based on a review of the Project Design Plans, prepared by SLA, and subsequent discussions

with Randall Beck, P.E. of SLA, the general slope conditions for temporary construction and

permanent embankments being considered are listed in Table 1.

l& AGRA Earth & Environmental
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TABLE 1
Typical Embankment Conditions for Stability Analyses

Although other slope configurations are planned, many of which include benched slope
configurations, the slopes indicated above appear to be the most critical in terms of height of

embankment and steepness of slope with respect to stability.

Channel Levee Temporary Cut 1: 1 No 20
(Inboard Face) Permanent Cut & Fill 1:1 Yes 25

Channel Levee Permanent Fill 3:1 No 5.5
(Outboard Face)

Grade Control Temporary Cut 1:1 No 10
Structures Permanent Cut 1.5: 1 Yes 16

AEE Job No. 7-117-000062
Report No. 3A
May 12, 1998

Page 7

Design Analysis & Calculations
Soil-Cement Levees & Grade Controls
Additional Investigation - Desert Greenbelt

Reata Pass Wash Channelization
Between Pinnacle Peak Road &

Extension of Deer Valley Road
Scottsdale, Arizona

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

Stability analyses were performed for the above cases using PC STABL5M (Achilleos, 1998) *,

developed by Purdue University. This program considers -a generalized shear surface and

utilizes a limiting equilibrium (simplified Janbu or simplified Bishop) method of slices procedure.
Random trial shear surfaces are generated and analyzed to determine the critical circular shear

surface. In the simplified Bishop procedure, which was utilized for the stability analyses, it is

assumed that the forces on the sides of each slice are in a horizontal direction. This
assumption conservatively implies that there is no friction between slices.

Based on a review of the test pit and borings, and laboratory test data, the strength
parameters listed in Table 2 were utilized to represent the project site soil conditions. The soil

parameters are considered to be representative of the gravelly and sandy soils abundant
throughout the alignment. Some of the soils within cuts containing clay (to the north of

Station 160 +00) possess higher cohesion intercepts, on the order of about 200 to 500 psf.
The cases analyzed and associated computed safety factors, for each of the slopes presented

in Table 1, are based on either temporary or permanent slope conditions and potential seepage

conditions, as presented in Table 3.

I
I

*References are listed at the end of this report.
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50
o

Cohesion Intercept'
(psf)

115
115

All Cut Surface Soils
All Fill Soils

TABLE 2

Soil Parameters Used for Stability Analysis

TABLE 3
Results of Stability Analysis

Total ' Slope
Case Depth Configuration
No. (feet) (H:V)

Channel Levee (Inboard Face)
Temporary 1A 20 1:1 1.15

18 20 1.2: 1 1.27
1C 18 1:1 1.21

Permanent wi Soil-Cement
Post-Construction 10 Varies 1:1 6.17
Flood 1E 23 1:1 1.99
Rapid Orawdown (Post Flood) 1F 23 1:1 1.12
Pseudo-static & Flood 1G 25 1:1 1.54

Channel Levee (Outboard Face)
Permanent

Post-Construction 2A 5.5 3: 1 3.06
Pseudo-static 28 5.5 3:1 2.35

Grade Control Structure
Permanent wi Soil-Cement

Post-Flood 3A 13 (Max.) 1.5: 1 2.13

o AGRA Earth & Environmental
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The results of the analyses are plotted in Figures 1 through 10. The results indicate safe

temporary excavation slopes (safety factor greater than 1.2 for temporary conditions) of

1H: 1V (horizontal to vertical) up to a depth of 18 feet. As discussed in Report No.4,

Addendum No.1 (dated February 19, 1998), a flatter slope (1.2H: 1V), or a combination slope

of 1H: 1V and 1.5H: 1V (within the bottom 10 feet) should be considered for excavations

deeper than 18 feet to reduce the potential for shallow surficial failures and sloughing. Some

areas of the project contain soils which are less or more cohesive than used for the stability

analysis. Therefore, some areas will stand at 1H: 1V with little or no sloughing and other areas

will slough and experience shallow failures if left exposed for extended periods.
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE TEMP. SLOPES - CASE 1A
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE TEMP. SLOPES - CASE 1B
Minimum FOS = 1.27 from 100 trial surfaces
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JOB 7-117-0062 REATTA PASS WASH CHANNEL LEVEE TEMP. SLOPES - CASE 1C
Minimum FOS =1.21 from 100 trial surfaces
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE PERM. SLOPES - CASE 1D
Minimum FOS =6.17 from 100 trial surfaces
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE PERM. SLOPE - CASE 1E
Minimum FOS =1.99 from 100 trial surfaces
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE PERM. SLOPE - CASE 1F
Minimum FOS =1.12 from 100 trial surfaces
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JOB 7-117-062 REATTA PASS WASH CHANNEL LEVEE PERM. SLOPE - CASE 1G
Minimum FOS = 1.54 from 100 trial surfaces
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The analyses are based on soil conditions observed in the test pits. Should the soil conditions

change appreciably in certain areas, the stability should be re-evaluated. Also, temporary

excavations required along the bedrock ridges likely can be completed to 0.5H:1V. However,

such excavation slopes should be observed and inspected by a representative of the

geotechnical engineer.

The outboard side of the levees will be raised above existing site grades in some areas about
3 to 5.5 feet. A 3H: 1V slope will be used to transition the top of the levee to the surrounding

site grades. As indicated by the results of the stability analyses for Cases 2A and 28, the
outboard slopes are considered to be safe in terms of stability. The only concern relative to

the slopes should be rill erosion induced by rainfall impacting the mostly erodible project site

soils.

The grade control structures will be constructed with permanent soil-cement stabilized

embankments. Temporary excavations for grade control structures were not analyzed as the

depths of excavation will not exceed about 16 feet, and flatter (1.5H: 1V) slopes likely will be

utilized to match the slope of the stabilized embankments. Case 3A assumes that flooding has

scoured the soils just downstream of the grade control and a phreatic head has developed

within the structure due to upstream ponding of water. The analysis for this condition

indicates a safety factor of more than 2.0. As stated previously, the potential for a fully

developed phreatic surface is considered to be low since flows within the channel are

anticipated to be of short duration, no more than about 2 to 3 days, and the native soils are

relatively free draining.

As indicated for Cases 1D through 1G, the channel levee system currently designed with a
1H: 1V slope is considered to be stable under a variety of conditions. The post-construction

condition (Case 1D) assumes that the channel will be backfilled to its design elevation as the

soil-cement embankment is raised. The flooding condition (Case 1E) assumes a full scour

condition adjacent to the embankment, and a relatively short duration of flooding that would

be anticipated at or near the maximum water surface level. The potential for a fully developed

phreatic surface extending through the soil-cement embankment is considered to be extremely
low. However, the full phreatic condition also was assumed for Cases 1F and 1G representing

rapid drawdown and pseudo-static conditions, respectively. Safety factors of 1.2 and 1.5 are

generally considered to be acceptable for temporary and permanent slopes. A safety factor

of 1.1 is generally considered acceptable for analysis of pseudo-static and rapid drawdown

conditions.
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Given the large scale of the project, it is difficult to assess what the final disposition of
materials excavated from the channel will be. Relative to the volume of soils being excavated
strictly for use as soil cement and the outer soils portion of the embankments, the finer grained

near-surface soils will shrink more than the coarser grained soils when reused. However, if

a considerable percentage of the oversize (plus 3-inch material) is wasted rather than crushed
for aggregate, that material would be considered as waste and the net shrink value would

increase. Should the contractor utilize the oversize materials, the overall shrink value likely will

decrease. Given the unknowns involved, an estimate of 10 to 15 percent shrink is considered
to be appropriate. Relative to the mass excavation which far outweighs the amount that will
be used for soil cement, the shrink value may also vary substantially depending on the
intended use of the materials.
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

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

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

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

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

o AGRA Earth & Environmental
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TEST DRILLING EQUIPMENT & PROCEDURES (CONT.)

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

Sampling Procedures Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the ASTM 01586 test procedure. In many cases, 2" 0.0., 1 3/8"
1.0. samplers are used to obtain the standard penetration resistance. "Undisturbed" samples
of firmer soils are often obtained with 3" 0.0. samplers lined with 2.42" 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound, 30-inch free fall
drop hammer required to advance the samplers in 6-inch increments. However, in stratified
soils, driving resistance is sometimes recorded in 2- or 3-inch increments so that soil changes
and the presence of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These values are expressed
in blows per 6 inches on the boring logs. "Undisturbed" sampling of softer soils is sometimes
performed with thin walled Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers
or continuous CME samplers. Where samples of rock are required, they are obtained by NQ
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in watertight
containers to maintain field moisture contents for testing. When necessary for testing, larger
bulk samples are taken from auger cuttings. Also, representative samples are obtained from
the cuttings from the hammer and Schramm drill rig.

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

njf/Ml-95/7-11-95
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UNIFIED CLASSIFICATION SYSTEM FOR SOILS

Soils are visually classified by the Unified Soil Classification System on the boring logs presented In this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid In classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see
"The Unified Soil Classification System" ASTM Designation: 02487.

MAJOR DIVISION

CLEAN GRAVELS
(Less than 5% passes No. 200 sieve)

poorly graded gravels, gravel-sand mixtures,
or sand-grovel-cobble mixtures.

Well graded gravels, gravel-sand mixtures
or sand-grovel-cobble mixtures.

TYPICAL DESCRIPTION

Silty gravels, gravel-sand-silt mixtures.

Well graded sands, gravelly sands.

Clayey gravels, gravel-send-clay mixtures.

Silty sands, sand-silt mixtures.

Clayey sands, sand-cloy mixtures.

Poorly graded sands, gravelly sands.

SC

SM

GRAPH GROUP
IsYMBOljsYMBOL

'" .. ~.

; ~ t _...
,'-:' ','

OM

=~
GC

~
..... :................ ..... SW..........................
I?/

\: SP

Umits plot above
"AN line & hatched zone

on plasticity chart

Limits plot below
"An line &: hatched zone

on plasticity chart

Limits plot above
"~' line & hatched zone

an plasticity chart

Limits plot below
"A" line & hatched zone

on plasticity chart

CLEAN SANDS
(Less than 5% pcsses No. 200 sieve)

SANDS WITH
FINES

(More than 12l':
passes No. 200 sieve)

GRAVELS WITH
FINES

(More than 12%
posses No. 200 sieve)

J
co"
:do
0 0

0'"

Ii
18-
.lI ..coo
11:"'<t:
0"u:5

1

I
I
I
I

I

I
I

Inorganic cloys of high plasticity, fat cloys,
silty and sandy clays of high plasticity. .

Inorganic cloys of low to medium plasticity,
gravelly clays. sandy cloys, silty cloys, lean cloys.

I
I
I
I

~ z'" ,I: I
;;j 0 ~ SLTS OF LOW PLASnclTY I I I t.L Inorganic silts, clayey silts with slight

co <D ..1j ~ '-' (Uquid Umit Less Than 50) I I I plasticity.

~ 3~ 2 ~:f--------------------_t,j,lJw.rI_-_t-----------------------_j
jja. ::I: 9

l!! ~ ~ tii SLTS OF HIGH PLASTICITY MH Inorganic silts of high plasticity, silty soils,
~. ~ ~ (Liquid Limit Mare Than SO) elastic silts.

~ ~.~ CLAYS OF LOW PLASTICITY ~ CL
co ..: ..1j ~ '-' (Uquid Umit Less Thon 50) ~
~3~ 2 ~I_-------------------_+~;../~--t_-----------------------'-_;
-'a.. ::I:O ~~U l!! ~ '-' Bi CLAYS· Of' tIGH PLASTICITY ~ CIt
~. ~ ~ (Liquid Limit More Thon 50) ~

NOTE: Coarse-grained soils with between 5% &: 12% passing the No. 200 sieve and fine-grained sails with limits plotting in the hatched zone
on the plasticity chart to have dual symbol.

I PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

SOIL COMPONENT II
I
I
I
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I I I I I I I I :
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: i I I I I CH I :

~40 _~--+--L-.J--.L-_L-.J_ --r-
~ I I I I I I 'I
- I I I I I I I I I
~30~-~--T--~-~--+-- -~-- --1-
<:i I I I CL I I I MH I A UNE
;:::: .J.L I I I I I I
w20~- I--I--r-~- --r-~--T--r-

~ CL-ML I I I I I I
10~-~1-- I _L :J __ .L __ L_.J __ .L __L_

I I I I I I
~ IMLI I I I I I

00 10 20 30 40 50 60 70 80 90 100
UQUIO UMIT

Boulders
Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

PARTICLE SIZE RANGE

Above 300mm (12in.)
300mm to 75mm (12in. to 3in.)
75mm (3in.) to No. 4 sieve
75mm to 19mm (3in. to 3/4in.)
19mm (3/4In.) to No.4 sieve
No. 4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

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

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

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

Very soft
Soft
Moderately firm
Firm
Very firm
Hard

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

Relative Firmness

Relative Density

Very loose
Loose
Medium dense
Dense
Very dense

Remarks

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

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

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

Relative Consistency

Very stiff
Hard

Very soft
Soft
Medium stiff

Stiff9-15

16-30
30+

0-2
3-4
5-8

The terminology used on the boring logs to describe the relative density, consistency or
firmness of soils relative to the standard penetration resistance is presented below. The
standard penetration resistance (N) in blows per foot is obtained by the ASTM 01 586
procedure using 2" 0.0., 1 3/8" 1.0. samplers.
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iVISUAL CLASSIFICATION

SAND, GRAVEL & COBBLES, some
silt, poorly graded, subrounded to
subangular, nonplastic, brown

Auger refused at 36'

CLAYEY SAND, some fme grained
gravel, subrounded to subangular, low
plasticity, brown

SH..TY SAND, GRAVEL &
COBBLES, subrounded to subangular,
poorly graded, nonplastic, brown

6 5/S" Hollow Stem Auger
eME-55

very fIrm

very fIrm
to hard

slightly
moist

very fum
to hard

REMARKS

RIG 1YPE

BORING 1YPE

SURFACE ELEV.

DATUM

c
::.2
0'"en III

()

~-.:
41'-._ III
-Ill.- IIIc_
=>o

SAMPLE 1YPE

A - Drill Cuttings 0 AGRA Earth &Environmental
S - 2" 0.0., 1.38" 1.0. Tube Sample. ENGI.NEERING GLOBAL SOLUTIONS

U - 3" 0.0., 2.42" 1.0. TUbe Sample.
NR - No Recovery
T. Thin Walled Shelbv Tube
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Page1 of 1

VISUAL CLASSIFICATION

SAND, GRAVEL & COBBLES, some
silt, poorly graded, subrounded to
subangular, nonplastic, brown

Sll...TY SAND, considerable poorly
graded gravel, subrounded to
subangular, nonplastic, brown

Auger refused at 42'

Sll...TY SAND, some fme grained
gravel, poorly graded, subrounded to
subangular, nonplastic to low plasticity ,
light brown

6 5/8" Hollow Stem Auger
CME-55
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dense

slightly
moist

slightly
moist

fIrm to
very fIrm

REMARKS

hard

slightly
moist
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Desert Greenbelt Phase I Project _

Foothills Drive BridgeLOCATION6-117-000029 DATE 2-24-96JOB NO
RIG TYPE AP-1000

Q) c BORING TYPE 9" Dual Percussion Hammer

~ g Q)
Q. - ~ - ::.2 SURFACE ELEV.>- c _..c 0-
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Q) o ~ :g til Cl 0 .- til REMARKS VISUAL CLASSIFICATIONQ) Q) - 0 til til
_ III :l OoQi ... c_

O.!: u. Un. a: 0 ...... en en iii O:f!u ~un.o :::>u
a 8 slightly SILTY SAND, poorly graded sand,

11 moist subrounded to subangular, nonplastic,
10 brown
10 medium

5 9 dense to
11 dense
12
12 SM
10

10 12
13
6
13
11

15 I
12
15
57
133 - SILTY SAND & GRAVEL, some to=225 == slightly considerable cobbles, fme grained

20 =112 -=- = moist to gravel, poorly graded sand, subrounded=131 -=- = moist to subangular , nonplastic, light brown=114 ==
80

-
dense to note: cobbles & some small boulders==

86 - very dense (1' to 2' diameter) from 38' to 42'
25 :::::::::::==

80 ===
-=- =

65 =
-=- =

68 ===67 =-=-=
30 25 =

32
-=- ==

43 == GP/=
35 == GM=
40 =-

26 -
35 =24 ==

"='"
177 ==
361

- >< A 1===160 == >=
301

~

40 ==
120 =-=- =
98 "='"==

263 = '=' A== ", "'.

100 - .:=:.

! ==36 =45
103 ===~ 33 -=- ==

I 19 ===
100 =~=

~ 50 .;..=
<i

50
GROUNDWATER SAMPLE TYPE

DEPTH HOUR DATE

SZ none A - Drill Cuttings o AGRA Earth &Environmentaly S - 2.5" 0.0., 2" 1.0. Tube Sample.
or 2" 0.0 .. 1.38" 1.0. ENGINEERING GLOBAL SOLUTIONS

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

I
I'
I
I
I
I
I
I
I
I
I
I
I

I
I

I
I
I



I Page2 of 2

I
PROJECT _A=-d_d_iti..,,-on=a_1_In-;-ve---;st.,....::i9~a_tio_n-;-;;;:--;-----=- LaG aFTEST 80RING Na. F-3

Desert Greenbelt Phase I Project

JOB NO 6-117-000029 DATE 2-24-96

70 f-------j

··:··,-r-A.o.r---t---t---=2'---t---1

II) c:
Co - ~ - =.~>- c: ... .= 0-

I- :::l 'w Q).., 0.2' (J)tV
0 c: Qi':=: 0

II) II) u II) ... c .... Q) "'C't:
0.. 0.. 0 Co.!::! ~~~;: 11)'-

~ '- ..E E >- . ..0 '- c: 0 >- .....
0 '- tV

tV tV ~ .. :::l 00 Qj .. c:_
(J) (J) iii o~u 2:uQ.o ::>u

<: S 8-24- 2
~ 36

VISUAL CLASSIFICATION

SILTY SAND & GRAVEL, continued

Stopped Hammer at 69'
Stopped Sampler at 69'4"

moist to
very moist
(from 57' to
58')

REMARKS

LOCATION __-----.F,.o;-ot....h..il..ls..D_r_iv_e_B_ri_d=ge _
RIG TYPE AP-1000
BORING TYPE 9" Dual Percussion Hammer
SURFACE ELEV. _

DATUM

GM
GP/3

S 50/4"

S 14-30-
:~

:=i A

~ 50/4"

.. c: II):::l 0
0 '';::; 0 "ijc::::l !!! tV 0

.!: .... 1;; :.c
'E II) Coc: 'w !!! tll
0 II) II) 0

U Q. cr:. Cl ...J

17 ~

-

38 ===49 ===23 ==
19 =- =
20 ===
23 =-=- =
32

~

33 ==
27 =-=- =50 ==- =30 -

35 ===
60 ===
50 ===
39 =-=
60 =-=-=63 ===70 ==-

50

60

55

65

I

I

I

I
I

I

I

I

I 75f----j

I
I
I

80 f-------j

85 f-------j

I 90f----j

I
I

95 t----j

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SAMPLE TYPE

A - Drill Cuttings
S - 2.5" 0.0., 2" 1.0. Tube Sample.

or 2" 0.0., 1.38" 1.0.
U - 3" 0.0., 2.42" 1.0. Tube Sample.
NR - No Recovery

DEPTH HOUR DATE

= f----_+--+-----j

~~---+-!.!n~o'-'n"'e+-----j

'j'~--_+_--+------i

100 f------'------'-----'--L---'-------'--------'----'----------'---------------'
GROUNDWATER

I
I



I
I PROJECT Desert Greenbelt Phase I

Page 10f 1

LOG OF TEST BORING NO. RP-1

101----1

'===:§:r.-=-::€5'=:§=~ ......--f-----4 _

5 1----1 -? 1<:-~~=S-+-=50=-/=2O:-"-1----+---+--(]=JP,....--i
i----! ~~ r=<':+"A=:'-+-"'-"-'-'~f----+---+--:'=""'----1

=== I><·f-'-=+----+---+---+-----I
~ I ..... '-+--_-+-_-+-_-+-_---1-~ I····::=;·· .. r

=- I'"'~_--< ~=~ /:)I--+----+--+----+----j

~~~ 1:~-4--+--__+_---

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

SAND, GRAVEL & COBBLES,
poorly graded, subrounded to
subangular, nonplastic, grayish brown

Auger refused at 9'6"

VISUAL CLASSIFICATION

6 5/8" Hollow Stem Auger
CME-55
Sta 270 + 00, on centerline

moist

ftrm

very dense

slightly
moist

REMARKS

Location'

I
RIG TYPE

BORING TYPE

SuRFACE ELEV.

DATUM

c:
::: .2
0'

III III
(J

"'C~
1Il.-.- '"... '".- ec:_

:::>0

7-20-95

'E
:s
o
o
~
o
iii

DATE

III
0
>.....

III III
Q.Q.
E E., e

III III

. S 10-11- 95.8 5
l> 12 SM
:<.~+-"'::'=-+----+----t----==----1

"ii
(J

:c
0em
- 00 ....

E95-86

o

JOB NO

I
I

I
I
I
I

I
I

I
I
I 151----1

I
I
I
I

201----1

25 ~_.L....--L...-i..........L....---.L--..l--..L.----L.--------'----------------..JI
I

GROUNDWATER

DEPTH HOUR DATE

SZ none
yl---__---L-_-.L -'

SAMPLE TYPE

A - Drill cuttings. 14 AGRA Earth &E' t I
S .. 2" 0.0.1.38" 1.0. tube samp'" nVlronmen a
U" 3" 0.0.2.42" 1.0. tube sample. ENGINEERING GLOBAL SOLUTIONS

T - 3" 0.0. thin-walled Shelby tube.



I
I PROJECT Desert Greenbelt Phase I

Page 10f 1

LOG OF TEST BORING NO. RP-2

SM

SILTY SAND, occasional gravel,
poorly graded, subrounded to
subangular, nonplastic to low plasticity,
brown

VISUAL CLASSIFICATION

6 SIS" Hollow Stem Auger
CME-55
Sta 260 + 00. on centerline

slightly
moist

moderately
fIrm to
hard

REMARKS

Location"

I
RIG TYPE

BORING TYPE

SURFACE ElEV.

DATUM

7-20-95DATE

GI
a.
>
I-

-E.-E.
E E
CJ CJ

(/) (/)

"ii
o

:E
a.
III en
- 00-1

,: .. >S 9-8-8

.. L·;~:··'f----1f---+--+----+---1

E95-S6

o

JOB NOI
I
I
I
I
I

'. S 50/5"

I Auger refused at 8'

I
I
I

101----1

I 151----1

I
I
I
I
I 251-_..L.-----.L.~..-L--.L--l..---..L-----l.------.l. ____1

I
GROUNDWA TER

DEPTH HOUR DATE

"5l.. none
y
=L-__----L__-'-- ~

SAMPLE TYPE

A - O_rill cuttings._ ..AGRA Earth & Environmental
S - 2 0.0. 1.38 1.0. tube sampP~
U - 3- 0.0. 2.42" 1.0. tube sample. ENGINEERING GLOBAL SOLUTIONS

T· 3" 0.0. thin-walled Shelby tube.



Stopped Auger at 15'
Stopped Sampler at 16' 6"

VISUAL CLASSIFICATION

SILTY SAND, some gravel, occasional
cobbles, poorly graded, subrounded to
subangular, nonplastic, brown

CLAYEY SAND, trace offme grained
gravel, poorly graded, subrounded to
subangular, low plasticity, brown

6 5/8" Hollow Stem Auger
CME-55
Sta 250 + 00, 20' R

slightly
moist

very dense
to dense

hard

slightly
moist

REMARKS

Location'

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

r:::
~.~
(/)lIIo
"'C;,;:
Ql"-.- ..
~=:::>0

SM

SAMPLE TYPE

A - D~II cuttings.. ..AGRA Earth &Environmental
S - 2 0.0. 1.38 1.0. tube sa.~
U - 3" 0.0. 2.42" 1.0. tube sample. ENGINEERING GLOBAL SOLUTIONS

T - 3" 0.0. thin-walled Shelby tube.

DATE 7-20-95

HOUR DATE

Page 10f 1

iii
o

:.c
a-
lii Cl
- 0Cl...J

GROUNDWATER

E95-86

DEPTH

o

5 f-----l

'5l. none
y~----+-':':"':":"~I------l

25 ~_..L-_....L--L---L-_-.L_----.l__.L-_.....L_---~-----------------'

20 1-------4

PROJECT -,--D_e_se_rt_G_re_en_b_el_tP_h_as_e_1 LOG OF TEST BORING NO. RP-3

JOB NO

I
I
I
I
I
I
I
I
I
I
I
I
,I
I
I
I
I
I
I



->-:- S 1-2-3
~:::::
::::.:.:.+-+---+---t------1f----.,---------j

I

RP-4

VISUAL CLASSIFICATION

SILTY SAND, some gravel, poorly
graded, subrounded to subangular,
nonplastic, brown

6 5/S" Hollow Stem Auger
CME-55
Sta 236 + 50. on centerline

slightly
moist

loose
to dense

REMARKS

Page 10f 1

Location"

LOG OF TEST BORING NO.

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

<:

'5.~
(/)111o
"TJ~
Gl'-._ fIl
-fIl
'co!!
::)0

SM

7-20-95DATE

Gl
Co 'E
>- ::l
I- 0

Gl Gl 0
ii. ii. :c
~ ~ 0
(/) (/) iii

.:-.:- S 8-9-
~:~~.: 10

Desert Greenbelt Phase I

E95-S6

51----1

o

PROJECT

~.. ..
Co Gl

O
Gl <: Gl. ~

JOB NO

I
I
I
I
I
I
I
I
I
I
I

r-:- S 7-17-
[:::: 15

I
I
I

151------1 ::--:- S 11-11-

~:~::: 17

Stopped Auger at 15'
Stopped Sampler at 16'6"

I
I
I

201----1

25 ~_..L-_-L-L-.L-_---.L_-L_----.L_-----l~ -L- ----'I
I

CiROUNDWA TER

DEPTH HOUR DA TE

sz none
Y:L-__-L__L-. _

SAMPLE TYPE

A- 0:i11 cuttings." A AGRA Earth & Environmental
S - 2 0.0. 1.38 1.0. tube sa.~
U - 3" 0.0. 2.42" 1.0. tube sample. ENGINEERING GLOBAL SOLUTIONS

T - 3" 0.0_ thin-walled Shelby tube.



I
Page 10f 1

I PROJECT Desert Greenbelt Phase I LOG OF TEST BORING NO. RP-5

Sta 225 + 00 on centerlineLocation·DATE 7-20-95E95-86JOB NO .
RIG TYPE CME-55

Gl c BORING TYPE 65/8" Hollow Stem Auger

~ g Gl
Q. ... >- ... ==.~ SURFACE ELEV.>- c ... .... oJ: 0'"

0.- 0 Ii ~ ::l 'w Ill ... 0.21 lJlCl
~ 10 ~

0 c: ... ...; 0 DATUM0 ..! Gl 0 GlGl .... ... c:: .... Q)
"'C~

oJ: .- :: i :.E Q. Q.. o Q..~ ~Gl~3: Gl'-
~

._ fIl

a. Gi c ~ °i iCl E E >- . ..0 .! 1: 0 >- .... fIl

REMARKS VISUAL CLASSIFICATION I0 .- l'CJ
III Gl o Gl Gl ~ 0 l'CJ Cl ~ fIl ::l o 0 Qi .. c_
O.su. 00.. a: 0...1 lJl lJl iii 0..00 ~oo..o ::::>0

0

~ [:::~.:
s 1-6- slightly CLAYEY SAND, trace of fme grained

25 moist gravel, poorly graded, subrounded to
subangular, low to medium plasticity ,

~
very fIrm brown
to hard

~ SC

~5

~ S 15-
~ 50/3"

0?
Auger refused at 7'

10

I--f--

15

20

25
GROUNDWA TER SAMPLE TYPE

DEPTH HOUR DATE A . Drill cuttings. nO AGRA E h &E .
SZ none S - 2" 0.0.1.38" 1.0. tube sa art nVlronmental
y U - 3" 0.0. 2.42" 1.0. tube sample. ENGIN.EERING GLOBAL SOLUTIONS

T - 3" 0.0. thin-walled Shelby tube.

I
I

I
I
I
I

I
I

I

I
I
I
I

I

I
I
I



201----1

25 1--_.J------I-----L---I----l.--.L-----l-----L-------L-----~----------'

.....- ." A CLAYEY SAND. GRAVEL &
1-----1 -:: ~f----+----l----+----:O:G=p,-_--l slightly COBBLES, poorly graded, subrounded
I------j -: :=< I--t---+---+----l-.:::GC:=-__j moist to subangular, medium plasticity,

-- - brown15 r--+-.,;;;i;;",.+='-+-+---+---+---+--+"------~:.:::...:.:~...."....____:____:_::_:___-----__t
Auger refused at 15'

RP-6

CLAYEY SAND, some fme grained
gravel, trace of cobbles, poorly graded,
subrounded to subangular, low to
medium plasticity, brown

VISUAL CLASSIFICATION

6 5/8" Hollow Stem Auger
CME-55
Sta 220 + 00. on centerline

slightly
moist

moderately
ftrm to
hard

Page 10f 1

LOG OF TEST BORING NO.

Location'

REMARKS

RIG TYPE

BORING TYPE

SURFACE ELEV.

DATUM

c
::.2
0'"

U)1Il
()

-c't=
41'-._ r.o
-r.o
.- IIIc_
:::::lO

SAMPLE TYPE

A - 0,~i11 cuttings." • AGRA Earth &Environmental
S - 2 0.0. 1.38 1.0. tube sampplT
U - 3" 0.0. 2.42" 1.0. tube sample. ENGINEERING GLOBAL SOLUTIONS

T - 3" 0.0. thin-walled Shelby tube.

DATE 7-20-95

41
Q, 'E
> :::l
I- 0

41 41 0
'ii. 'ii. ~
i 5 0

U) U) iii

HOUR DATE

Desert Greenbelt Phase I

GROUNDWA TER

E95-86

DEPTH

SZ none
yf------t-:-~=-+---__j

~

Q. i
41 41o.!: LL

PROJECT

JOB NO

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



PROJECT __D_e_s_ert_G_r_ee_n_b_e_lt_P_h_a_s_e_I _

10

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. RTP1------

BACKHOE TYPE --=C_A_T--:::4:-::1-=6::-B-,,-,~ -::- _
LOCATION S_ta_"_2_1--'S_+_O_O-','-o_n_c_e_n_t_er_li_ne _
ELEVATION _

DATUM _

SAND & GRAVEL, occasional to considerable cobbles,
well graded, subrounded to subangular, nonplastic,
yellowish brown

DATE

CLAYEY SAND, trace of gravel, poorly graded,
subrounded to subangular, nonplastic, dark brown

GRANITE, fme to medium grained, decomposed to highly
weathered, soft to very soft, gray

Stopped Backhoe at 9'6"

I

GROUNDWA TER

DEPTH I HOUR
---+-------1

I none

REMARKS

7-21-95

slightly
moist

slightly
moist to
moist

slightly
moiSt

DATE

c:
o

0';:
~el
uu
0-':

a:Oiij
::: ..
--Ill0_
enU

SC

E95-86

iii
u

:E
Co
elel
-0
0-1

o '~~~~~:;: D
::::::>:+'=-+--+-O::S=W~
, ~ ~

~ ~ ~, ~ ~

~ ~ ~

15

JOB NO

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

20

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

SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I PROJECT __D_e_s_ert_G_r_e_en_b_e_lt_P_h_a_s_e_I _

Page 10f 1

LOG OF TEST PIT NO. RTP2

7-21-95DATEE95-86JOB NO
GROUNDWA TER BACKHOE TYPE CAT 416B

til c: DEPTH HOUR DATE LOCATION Sta. 210 + 00. on centerline
Q. +' 0

~ ELEVATION> -~
'';::; none

jij t- til .... 0.51' .>t1O t00 DATUM0 til J! -c .... Q) o;e::
~ :E ii Q. ~:! ;;:1: a:'ijj
15. +' Q. E E ·og ~~

:::,.
til lOOl .- 10

til til ~ 0 CI 10 0_ REMARKS VISUAL CLASSIFICATION0.:: u.. Cl...J (/) (/) 2:0Q..0 (/)0

0
slig.htly SILTY SAND, considerable gravel, occasional cobbles,
mOist poorly graded, subrounded to subangular, weakly lime

cemented, nonplastic, brown

SM

5 >

10

Stopped Backhoe at 11'6"

15

20

25
SAMPLE TYPE

I
I
I
I
I
I

I
I

I
I
I
I
I

I
I

I

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I

PROJECT __D_e_s_e_rt_G_r_e_e_nb_e_lt_Ph_8_s_e_I _

Page 10f 1

LOG OF TEST PIT NO. RTP3

JOB NO

VISUAL CLASSIFICATION

BACKHOE TYPE ~C.:...A.::...:T:.-4~1=-6-=B--=-=:-- -=- _
LOCATION __~S~t8:::.:.:..:2:::.:0=-O=--.:.+__"O:...:O:..!.,__"o:.:.:n:..:c:.,:e:.:.:n~te:::::r.::li:..:.ne:::._ _
ELEVATION _

DATUM _

DATE

SAND & GRAVEL, some cobbles, trace of silt, poorly
graded, subrounded to subangular, nonplastic, brown

GROUNDWA TER

REMARKS

7-21-95

slightly
moist

DATE

C DEPTH HOUR I
.~ g' none I

g~ t f-----+~=:.-+_I------j

!E:'iij
::::1Il
'o'!!
(/)0

E95-86

iii
()

:E
C
llIel
~o

0-,

o

I
I
I
I
I

:'" D
.:=i.

SP-
SM

I
I
I 10. _

I Stopped Backhoe at 12'

I
I

15

I
I
I

20

I
251----~----I..........----Io--~-------.l---------~--~------~--'I

I
SAMPLE TYPE

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

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



PROJECT _ ..A.-::d:-:-d-::-:it::;:-io"n--=al-:-l-::-:n::-;:ve:-::s...t-ji9""a:-::ti-,-on-:--.....,...,...,..,...,co-- _
Desert Greenbelt Phase I Project

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. RTP-3A

BACKHOE TYPE ----=M.,-S_-3"'""8~0:-=-T---:ra=:c=-k-h::-:oe=---;-------_
LOCATION __S~t=a7.~2:-=0...::.0-;+---,7:....:5=--,,_1,--,9:....:0=-·--=L=-- _
ELEVATION _-----=1...=9....:4...=8_·....:+....:'_- _
DATUM _

Sll...TY SAND, some fine grained gravel, poorly graded,
subrounded to subangular, nonplastic, brown

Sll...TY SAND, GRAVEL & COBBLES, poorly graded,
angular to subangular, nonplastic, brown

Sll...TY SAND, some fme grained gravel, occasional large
gravels, poorly graded, subrounded to subangular,
nonplastic, brown

Sll...TY SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular , nonplastic, brown

Sll...TY TO CLAYEY SAND, some fme grained gravel,
poorly graded, subrounded to subangular , weakly lime
cemented, low plasticity, brown

DATE

GROUNDWATER

DEPTH HOUR

REMARKS

2-23-96

slightly
moist

~ noneI f-----+---+------J

c
o

w'';::;

oB
(J)~
:::>.:::::
.- til0_
wo

GM slightly
moist

SP- slightly
SM moist

GM
slightly

\ moist

slightly
SM/ moist
SC

6-117-000029 DATE

><f---,---f---+--==--I

"ij
o

:.c
Co
tIlCl
~ 0
~....I

5

10

JOB NO

I
I
I
I
I
I
I
I
I
I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

Sll...TY SAND, some fme grained gravel, predominantly
fine to medium grained gravel, subrounded to subangular,
nonplastic, brown

slightly
moist

15 ,,<" D
.....

C"'.I--+-_--r---::S:..::..M-"--I

!:'f------+--+--I

':'f------+--+--I
20f-.l.l........f'--o"+-+---+---+--------I-:::~___:=_=____::__=__-~~------------t

Stopped Trackhoe at 20'

Ic
!
~ 251---.J------'-----''---~--.l...-----------'----------------------------1
~~ SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

I
I

I
I
I
I
I
I
I



I
I PROJECT __D_e_s~e_rt_G_r_e_en_b_e_lt_P_h_a_s_e_I _

Page' of ,

LOG OF TEST PIT NO. RTP4

JOB NO

VISUAL CLASSIFICATION

BACKHOE TYPE ----=C:-:-A_T-=-4-='-=6_B~=_---_;:_------
LOCATION __-,S:..:t:=a,,-o-='...::9...::0'--+:......=.0.=.0-'--• .=.o.:..:n-,c:.:e::.:n.=.te~r.::li.:..:n.::.e _
ELEVATION _

DATUM _

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

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-2'-95

slightly
moist

DATE

l:

.~ ;:;z
g~ ta::'iij L- '--_--' -----'

::::co
'o"!!!
(1)0

E95-86

iii
o:c
Co
«lei
- 00 ....

oI
I
I

I
I

~~
=§=

=€§=

=
::§=~::5§=:::§§=

~

~==
GP

I
I
I
I Stopped Backhoe at 11'

I
I 15

I
I
I

20

I
25~-l.---L.-...L--~---L----------l..-----------------------'I

I
SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I Page 10f 1

I
PROJECT __D_e_s_e_rt_G_re_e_n_b_el_t_P_h_8_se_I _ LOG OF TEST PIT NO. RTP5

JOB NO

VISUAL CLASSIFICATION

BACKHOE TYPE -"C.:....A_T_4_1,....6_8....".....,, _
LOCATION __.:::S.:::t8=:•.:....1.:....8::...0=---..:..+:...:O:...:O'-'-.:...:o:.:.:n.:....c:..:e:::n:.:.te:::.:r.:.:li:::ne=-----
ELEVATION
DATUM _

CLAYEY SAND & GRAVEL, some cobbles, trace of
small boulders, angular to subrounded, low plasticity,
reddish brown

note: increase in cobbles with depth
below 4'

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-21-95

slightly
moist

DATE

GC
GP-

E95-86

iii
<J

:E
Q.
CIlCl
~o

0 .....

-
-~~::§El;=5§=
-

:§z~

o

.l:

Q. 4)
Gl Gl
a .=u.

I
I

I
I
I

I
I

= = j,,-+;::-4---+----I
=->< 0== +..::=-+--+--~
=== "' ..= = r-+-+---+----I

Stopped Backhoe at 8'Z"

I 10

I
I
I 15

I
I
I
I

ZO

ENGINEERING GLOBAL SOLUTIONS

OAGRA Earth &Environmental
SAMPLE TYPE

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

Z5f--~L--l.--l---I----J----------L------------------~

I
I
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LOG OF TEST PIT NO. RTP6

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

7-21-95

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

DATEE95-86JOB NO
GROUNDWA TER BACKHOE TYPE CAT 416B

Ql c: DEPTH HOUR DATE LOCATION Sta. 173+00. on centerline
Q. - 0 ;;Z>- .... .c .;; none ELEVATION

1i ~ Q) .. o.~ .... 1Il t00 DATUM
0 ..!! CD "c""Q) 0;';:

.c :E Q. Q.. ~:!~~
~'=- Q.

Q. - 1IlC'l E E 'o~ ~~CD Ql
·-1Il

o.s: .f ~ 0 III III 0_ REMARKS VISUAL CLASSIFICATION
c:J-l 0 0 2:011..0 00

0 slightly SAND & GRAVEL, some cobbles, trace of clay, poorly
~
~~ moist graded, angular to subrounded, nonplastic, reddish brown-€"=

-==-=:::§§: note: boulders up to 36" diameter on surface-.::£=::§:: GP-= "7 D GC.;...=€§:<- I>;~~=
-

=E===5---=5=~€?

Stopped Backhoe at 6'

10

15

20

25
L..--

SAMPLE TYPE

I
I

I
I

I
I
I
I

I
I

I
I

I
I

I
I
I



ENGINEERING GLOBAL SOLUTIONS

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. RTP-6A

BACKHOE TYPE ----=-M:.::S=----3=:8==0~T-=-ra::o:c=_k::..:h.;:,o;.,e::-:-; _
LOCATION __-7S-=ta~.-=17=7---'1'__;+:.-6"'-0=..;.'-'2=-0~0~·-=L=---------
ELEVATION _---=1-=8-=6-=0_·---,+_='_- _
DATUM _

Stopped Trackhoe at 19' 6"

note: maximum estimated particle size of 18"

CLAYEY TO SANDY SILT, low plasticity, brown

SILTY SAND, some fme grained gravel, subrounded to
subangular, nonplastic, brown

SILTY SAND & GRAVEL, poorly graded, subrounded to
subangular , nonplastic, brown

SILTY SAND, GRAVEL & COBBLES, occasional
boulders, poorly graded, angular to subangular, nonplastic,
brown

DATE

GROUNDWATER

DEPTH HOUR

REMARKS

2-22-96

slightly
moist

slightly
moist

slightly
moist

slightly
moist

;;Z nonet f-----l---+-------i

SAMPLE TYPE

T - Tube Sample.
D - Disturbed Bulk Sample. IA-
U - 76mm 0.0. 61mm 1.0. Tube Sample 9 AGRA Earth & Environmental

c
o

(J)"';;

u~
lIl:+:
:::::I'iii:::.,
'- III0_
lIlU

6-117-000029 DATE

ML

GM

IAI--j-----j--I

I>' 0 2
[><·.J---+-----+-c:=-=--II: 1----4-_-t-=SM~1

I",·. 1---1---+---1
I~

"jij
o

:.c:
c
1Il0l
~ 0

Cl...J

o

5

20

PROJECT _--=Ao-d_d_it_io.....,n;-a_'_In.....,v_es..,..t,....;ig.,..,a_ti_o_n......---,-----.- _
Desert Greenbelt Phase I Project

JOB NO

~
~

I,
~ 25f----..L-....l.--l.----L--L----------.l.-----------------------l

"e--I
I

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



I
I

PROJECT _--;A""d_d_it--:io--:n...a_I_ln_v..e-,s;-:-ti..9...at_io_n-.,.-..--.----,- _
Desert Greenbelt Phase I Project

Page 10f 1

LOG OF TEST PIT NO. RTP-6B

I
I

JOB NO

iij
o

:E
Co
tUm
-0

CJ...J

6-117-000029 DATE

l:
o

en:';:;uB
(J)~

:)"(ii
:::0
.- tU0_
C/lU

2-23-96

GROUNDWA TER

DEPTH HOUR

none

REMARKS

DATE

BACKHOE TYPE ---=M_S_---:3;-::8:-0:-T_r--;:a-:;:ck_h-:;:o-=ec=--=- _
LOCATION __--;:S-:::ta--="--=1c;-7_4---;-+_4_0-'-,_2_7_0_'_R _
ELEVATION 1862' + 1-
DATUM_- _

VISUAL CLASSIFICATION

I
I
I
I
I
I
I
I
I
I

o
SM

=-= D 1
=-=>:==>..·..1---+--1----1

- == I>J'---+---+---,
=== [<'f---t--+---I

5 - == r-I'=-~"'+-'-+---+---I
~=

GP-
GC

10 =:= .. : D
':+'~~--+---I

:=~=+--+---t---I= "'~"

- -=>:·.1----+---+---1
=== 1<.1----+---+---1
- _= [>1--+---+---1
~~ [>f--f--~--I

15

slightly
moist

slightly
moist

SILTY SAND, some fine grained gravel, predominantly
fme to medium grained, subrounded to subangular ,
nonplastic to low plasticity, brown

CLAYEY SAND, GRAVEL & COBBLES, occasional
boulders, poorly graded, subrounded to subangular , low
plasticity, light brown

note: estimated maximum particle size of 24"

Trackhoe refused at 14'

I
I
I
I
I

20

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample o AGRA Earth & Environmental

ENGINEERING GLOBAL SOLUTIONS



I
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LOG OF TEST PIT NO. RTP7

Stopped Backhoe at 8'

VISUAL CLASSIFICATION

BACKHOE TYPE -=C:...A:..:T_4~16~B--=-:: .,.,.- _
LOCATION __-=S:...::ta=.":..-:...17c....0~+-'O:...:O'--'.-'o:.:.nc....c-=-e:.:.n.:..:t-=-er:..:.:lic:..:n-=-e _
ELEVATION
DATUM _

SAND & GRAVEL, some cobbles, poorly graded, angular
to subrounded, nonplastic, reddish brown

note: maximum estimated particle size of 6" diameter

DATE

GROUNDWATER

none
DEPTH HOUR

REMARKS

7-21-95

slightly
moist

DATE

GP

E95-86

'iio
:.E
c..
tOCI
-0

Cl....l

o
====~

===

5 =-=

10

JOB NO

I

I
I

I
I
I
I

I

I
I
I
I

15

I
I
I

20

I 251------lL-.l...-J.--..I---...J-----------.l------------------

I
SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
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Page 10f 1

LOG OF TEST PIT NO. RTP8

VISUAL CLASSIFICATION

BACKHOE TYPE -:;:C::...A.:..:T:.....4...:..,:.1;:.6.=B~,-- ..,.,---- _
LOCATION __-=S-=ta=.:._1.:..c6~O=---=-+:...::O:...::O,-,-.:...::o:.:..:nc...;c:...:e:.:..:n:.=-te=..:r..:.:1i:..:cne=-- _
ELEVATION
DATUM _

note: maximum particle size of 10" diameter

SAND, occasional gravel & trace of cobbles, poorly
graded, subangular to subrounded, low plasticity, light
reddish brown

Stopped Backhoe at 6'

SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular, low plasticity, light reddish
brown

DATE

GROUNDWA TER

none
DEPTH HOUR

REMARKS

7-21-95

slightly
moist

slightly
moist

DATE

SP

GP

E95-86

iii
o

:.c:
Q.
1\l0l
- 00....1

o

..r::
Q. i
Q) Q)0.:: LL

JOB NO

I

I
I

I
I 10

I
I
I 15

I
I
I
I

20

251--.--JL-J...-.l..--..J---~--------l---------------------'I
I

SAMPLE TYPE

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

OAGRA Earth &Environmental, .
ENGINEERING GLOBAL SOLUTIONS
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LOG OF TEST PIT NO. RTP9

!

VISUAL CLASSIFICATION

BACKHOE 1YPE ~C=--A:...cT-:4:-,=,:16~B=-=-=- ---::- _
LOCATION S-,-ta,-"_1_5_0_+_0_0-,-,-'o_n_c-'e_n_te_'_lin_e _
ELEVATION
DATUM _

DATE

SAND, considerable gravel, trace of cobbles, poorly
graded, subangular to subrounded, nonplastic, reddish
brown

note: maximum estimated particle size of 12" diameter

HOUR

..one
I

GROUNDWA TER

DEPTH I

REMARKS

7-21-95

Stopped Backhoe at 8'4"

slightly
moist

slightly
moist

DATE

c:
o.;:

~1lI
00
0;

0::'::::::
.- III0_
11)0

SP

f--f------j--I \'--------+=7=--=--==--:-==:------:-:---:-:--:""7":----:-----f
SAND & GRAVEL, some to considerable cobbles, poorly
graded, angular to subrounded, nonplastic, reddish brown

E95-86

o

"'iii
o

~ :.c:
Q. i iO'
~.=: ".3

JOB NO

I
I
I
I
I
I
I
I 10

I
I
I

15

I
I
I
I

20

251---L.---l.......L..---'--.....,I.--------'--l...------------------:----,------JI
I

SAMPLE 1YPE

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

OAGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS
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LOG OF TEST PIT NO. RTP10

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

I
I

JOB NO. E95-86 DATE

l:
o

'..
-"'Ill
00
O~

a: 'iii
::::lD
'-Ill0_
(/)0

7-21-95

GROUNDWA TER

DEPTH HOUR

REMARKS

DATE

BACKHOE TYPE -------:::C.:...A:....:T_4.,:....,:.,1~6-=B--::-:::__----::------
LOCATION __.::S~ta=.:"~1.:....4.:....0=___.:_+...::O:...:O:.!.,...::o~n:....:c::.:e::.:n:.:.te=.:r-=li:.:.ne=__ _
ELEVATION _

DATUM _

VISUAL CLASSIFICATION

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

o

5 =-=

10

15

20

GP

slightly
moist

SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, reddish brown

note: dense cobble layer from 2' to 3' & 5' to 7'

Stopped Backhoe at 6'10"

SAMPLE TYPE

B - Undisturbed Block Sample, a AGRA Earth &Envl"ronmentalo - Disturbed Bulk Sample, -
U - 3" 0.0. 2.42" 1.0. Tube Sample ENGINEERING GLOBAL SOLUTIONS

I
I

251---.L--'--...l...._.....L.._~ ___l_ _______l

-
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PROJECT _ ......A.-:d_d-:-it-:;-io,n__a-:-Il-::-:n""v:-::esc;:;t-ii9....a_ti_on----...------.-....,.- _
Desert Greenbelt Phase I Project

JOB NO

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. RTP-10A

BACKHOE TYPE ~M:.::S:....:-3~8~0~T,:..:ra::::c;;:k:.:..::h;::;oe~__;_-------
LOCATION __~S~ta~.~1~4~0:....:+:....:4,:..:0~.'--.:2=.:7'__.:5~·~L~ _
ELEVATION 1770' + 1-
DATUM _

SILTY SAND & GRAVEL, predominantly fme grained
gravel, subrounded to subangular, nonplastic, brown

note: increase in gravel with some cobbles from 6' to 8'

DATEHOUR

none

GROUNDWA TER

DEPTH

REMARKS

2-23-96

slightly
moist

c:
o

(f)"';;

o~
(/):;:
:::>-::::;:
-- tU0_
(/)0

6-117-000029 DATE

GM

iii
o

:.c
Q.
tUtll
- 0CL..J

o

..c: ..
Q. ~
G) G)

o .S 2:

I
I
I
I
I

I

SILTY SAND & GRAVEL, some cobbles & boulders,
poorly graded, subrounded to subangular, nonplastic to low
plasticity, light brown

note: estimated maximum particle size of 24"

slightly
moist

GC
GM/

2>< D
><+--+--+--1
:1----+-+---1

:.,' 1---+---+---1

c=( D
[>=,1---+---+---1
[ ",I---!----+---I

~ [><.I----+-~-1---1

~ [::>--->--------1--1
~

~ '::~---+----I
20f-U"ou....p--.;;t-t--+---!--------+-;:::--""7'";;:;---;-:------;::-:::-;--------------t

Stopped Trackhoe at 20'

10

15

I
I
I

I
I
I
I
I

ENGINEERING GLOBAL SOLUTIONS

OAGRA Earth &Environmental

.1
I
I
I

~
~

I
~_25f--...L-----.L------L--L----.L--------L------------------------.J

SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample



25r---'-----'-----'-------'---.L.-----------l.----------------------.J

PROJECT _-.A,.--d_d_it---,i0--c;n...a_1_In--;v,.....e-,-st,,i9'''a_ti_o_n--.--..,.----, _
Desert Greenbelt Phase I Project

Page 10f 1

VISUAL CLASSIFICATION

ENGINEERING GLOBAL SOLUTIONS

LOG OF TEST PIT NO. RTP-108

o AGRA Earth &Environmental

note: maximum particle size of 18"

Sll..TY SAND, GRAVEL & COBBLES, some cobbles &
boulders, trace of clay, poorly graded, subrounded to
subangular, nonplastic to low plasticity, brown to light
brown

Trackhoe refused at 10'

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

(very dense)

slightly
moist

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

l:
o

(J) "';:;

o~
(/);
:)"(ii
:::1Il
.- III0_
000

6-117-000029 DATE _2_-_2_3-_9_6 ---::-=-=--=-=-=-=_=-=-- _
BACKHOE TYPE ----;;M-:-=S=_-~3;=;80~T~ra7c~k:.:.:hi;0~e~::--------
LOCATION __-.::::S-=ta==.-=17-'4~0:...,+=-4...:.0.=..,!....:2=5.=..5.=...'-=R~ _
ELEVATION _..---:1....:.7-=8-=0_·---=+-.-:-/_- _
DATUM _iii

o
:E
c
illO!
~ 0

Cl...J

o

"" I>. D
" ;><
• ",,': GM-

5 ~ [>< GP

('"[,..=.. ,

•,
~

,
~,

I,

10

20

15

JOB NO

I
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I

~

I ~

i
c'

I
;..

I
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LOG OF TEST PIT NO. RTP11

BACKHOE TYPE ----;;C..:...A.:...:T~4~1~6-=B__=_:;:----_,_____:-;-------
LOCATION __-=S:..:.ta~.:......:..:13=_O=__.:.+__=O:..:O:.!.,__=o:=.:n:....:c~e=::.:n:..:.te~r..::li~ne~ _
ELEVATION _

DATUM _

DATE

GROUNDWA TER

DEPTH HOUR

7-24-95

;;z: none
t

DATE

GP

E95-86JOB NO

III C
Q. .. 0> "'--c 0';:;

iii I- III 0.2' ~ B
o Go) G) :;1:~cD O~

~ .. ~ Ii Ii -;$ Gl~ a:'ijj
Q. III - Cl E E·- C !J ~ ::: (/)
III ~ III Ill,g 0 Gi ::- .- IIIO.=.f. 0.3 II) II) -=::00.0 ~o REMARKS VISUAL CLASSIFICATION I

I(OJt:;;::;;:::I==t==t==~==~-:-:-=--:-----+--=-----=---~-:-::----:---------~i
slightly SAND, GRAVEL & COBBLES, some silt, poorly graded,
moist subrounded to subangular, nonplastic, brown

note: maximum particle size of 24" diameter

I
I
I
I
I
I

==
=-

Stopped Backhoe at 6'

I
I 10

I
I
I

15

I
I
I

20

I
25f-----..l-J........L...--..L.--..J--------......L----------------,--------lI

I
SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS
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LOG OF TEST PIT NO. RTP12

0 - "" D==-~ "":-== [<==~ !...."" ....

JOB NO

VISUAL CLASSIFICATION

BACKHOE lYPE ~C-:-A_T-:4=-=1::-6_B-=-o:,-- -;:- _
LOCATION __-=Sc.:.ta=.:":.-1.:..:2=.O=-.:.+-'O:..:O'-'-,-'o:..:.:n:.-c=..:e:.:.n:.::te=:.:rc:.:li.:..:ne.:::..- _
ELEVATION
DATUM ~ _

DATE

SAND & GRAVEL, some silt, poorly graded, subrounded i
to subangular, nonplastic, brown

note: maximum particle size of 18" diameter

SAND. GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, brown

Stopped Backhoe at 6'

GROUNDWA TER

none
DEPTH HOUR

REMARKS

7-24-95

slightly
moist

slightly
moist

DATE

GP

GP

E95-86

iii
o

:E
Q.
«101
-0
0-'

..r::
a. ;
Q) GIo .!: u.

I
I
I
I
I
I
I
I 10

I
I
I

15

I
I
I

20

I
251------.JL--J.-..I.--..l-o---l-----'------'---------------------'I

I
SAMPLE lYPE

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

OAGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



PROJECT __D_e_s_er_t_G_r_e~en_b_e_lt_P_h_a_s_e_I _

o.
VISUAL CLASSIFICATION

Page' of 1·

LOG OF TEST PIT NO. RTP13

BACKHOE TYPE ----=C.,..A_T--:;4:-:;'c-:;6:-B----.::-:;;--__-.,----;;- _
LOCATION __-=-S;:..:.ta::.:."-'1-"c..::0-'+:..-O.=.O.::.,'-o::.:n.:...::.ce::.:n.:..:t-=.er:.:.:li::.:.ne=--- _
ELEVATION _

DATUM _

SAND & GRAVEL, some silt, poorly graded, subrounded
to subangular, nonplastic, brown

DATE

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

note: maximum particle size of 24" diameter

SAND, considerable gravel, poorly graded, subrounded to
subangular, nonplastic, reddish brown

SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, reddish brown

note: maximum particle size of 18" diameter
Stopped Backhoe at 8'

GROUNDWA TER

none
DEPTH HOUR

REMARKS

7-24-95DATE

c
o-..

~«l
00
O~

a:-fij
::::1Il
-- «l0_
eno

GP
slightly
moist

slightly
SP moistf---+----+-==----j

f---+----t-...:::G=P_1 slightly
moist to
moist

1--+--_-+---:s~P---l slightly
moist to
moist

E95-86

iii
o

:.c:
Q.
«lCl
~o

Cl..J

5

~

Q. i
<Il <Il0_: ...

JOB NO

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

10

15

20

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

SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



PROJECT __D_e_s_er_t_G_r_e_en_b_e_lt_P_h_8_s_e_' _

slightly
moist

• ..
5 GM

~

"

VISUAL CLASSIFICATION

page' of ,

LOG OF TEST PIT NO. RTP14

BACKHOE TYPE -=C.,.-A_T-:;4-;;'-;;6=--B----=:c;o-- -::- _
LOCATION __::::.-St::.:8::."....:.'--=O--=O_+=--O=-O~,=--o::.:n.::....c=.:e::.:n:.::te=.:rc:.:li::.ne=___ _
ELEVATION
DATUM _

SILTY SAND, some fme grained gravel, poorly graded,
subrounded to subangular, weakly cemented, nonplastic,
brown

DATE

SILTY SAND & GRAVEL, some cobbles, poorly graded,
subrounded to subangular, nonplastic, brown

GROUNDWA TER

none
DEPTH HOUR

REMARKS

7-24-95

slightly
moist

DATE

c:
o

0';::;
.>1.«1
00
0;
a: "iii
::::~0- «I
0
(/)0

E95-86

I.> D
:+_+---_~S=M=----I

..:: ...

o

JOB NO

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

10

15

20

Stopped Backhoe at 9'

251----L-..L...-..J.-.-~---l-----------l--------------------'I
I

SAMPLE TYPE

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

• AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTiONS
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I
PROJECT _.A~d_d_it--:io--:n..a_I_ln_v.e--;s;:-ti..g,"at_io_n----.-=-.--~ _

Desert Greenbelt Phase I Project LOG OF TEST PIT NO. RTP-14A

6-'17-000029 DATE

I
I

JOB NO

c
o

00"";:::

u~
1/):;:
:::n.:::0
--Ill0_
I/)U

2-23-96

GROUNDWATER

DEPTH HOUR

none

REMARKS

DATE

BACKHOE TYPE ---=M_S_-3--:8c-:0=-T_r,"="ac,"="k_h-::-o-::-e~-=-- _
LOCATION __-::-S-:::ta-="-::-'-:-O_O_+;--O_O-,-,_'_9_0_'_R _
ELEVATION '68" +/-
DATUM _

VISUAL CLASSIFICATION

I
I
I

o =->< D 2
=~:=":,I---+---+---I

~=~:=<= ~ J----f--_f_---,
-=-:§=== ". f----f--_f_---I

=-= [><=== [=,f--f----+--I

-= <'1---1-----+--1
=~ I~'r--+--+__--I

5 =~ f"'-''-+--+--+---I

slightly
moist

SAND, GRAVEL & COBBLES, some boulders, trace to
some clay, poorly graded, subrounded to subangular,
weakly lime cemented, nonplastic, brown to light brown

note: maximum estimated particle size of 24"

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

Stopped Trackhoe at 20'
20~

~

i
: _ 25r----'----'-----'-~--'---"----------1..--------~----------------'
~ SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

I

I

I

I

I
I
I
I
I
I
I
I



I
I

PROJECT _.A..d_d--::it--::i0;-cn...a-:-:I:-::lnc::vLe-:cs;-;:-ti....g...,at_io-,-n--;-..-~--:- _
Desert Greenbelt Phase I Project

Page' of ,

LOG OF TEST PIT NO. RTP-148

I
I

JOB NO

iii
o

:2
c
1Il0l
~ 0

0...1

6-"7-000029 DATE

c
o

U)";:;

of!
(/J~
::J'-
::::='-1Il0_
(/)0

2-23-96

GROUNDWATER

DEPTH HOUR

none

REMARKS

DATE

BACKHOE TYPE --;;:M_S'---=:3:=:8:=:0~T'-r-::a-=ck,.'-h-::o:-=e'=--=- _
LOCATION __-::S~ta~.-::'=;.:0::..:0=--+-c--:'-=5..!....-=5....::'-=0_·..:.:R'-- _
ELEVATION _---":....:6:....:8:..::2:-·_+.:....::...-/- _
DATUM _

VISUAL CLASSIFICATION

I
I
I
I
I
I
I
I
I
I
I

o ==. D 3
- -=:=(':+--+--}---1
= -=:=(J--+---+---1
====('..I---+--+---I

~~ /:I---+---+---I
[<1--+----+-----1

- _= [><f---I------I--I
5 ==~ f"'->--"+=Do:-+--+--I

=-:; [><'J--I---+--:::G;;CP~--I
- I[~=(. GC== 1.···~··· .. I--+---4-...:::::..:=:::..--1
=== ..1--+---4----1

=~ ::>1---+---+--1
==:; I>(:~--+--I

- ~= 1::1---+---+--1
10 ===

-=- =

15

20

slightly
moist

CLAYEY SAND, GRAVEL & COBBLES, some
boulders, poorly graded, subrounded to subangular, low
plasticity, brown

note: maximum estimated particle size of 24"

Stopped Trackhoe at 20'

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

I
I
I
I

!
~

!
~.35r----l--L~---L-------L--------L------------------------.J
~_ SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample



I Page 10f 1

I PROJECT __D_e_s_e_rt_G_r_e_en_b_e_lt_P_h_a_s~e_I ~ _ LOG OF TEST PIT NO. RTP15

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

7-24-95

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

DATEE95-86JOB NO
GROUNDWA TER BACKHOE TYPE CAT 416B

Gl c: DEPTH HOUR DATE LOCATION Sta. 90 + 00, on centerline
Q. ... .g ;;;Z
>- ....::; none ELEVATION

iii I- Gl ... o.~ .>tlU t(J(J DATUM
(J Gl Gl ... 1:: ..... 11) o.

.::; :c Q. Q. ~.! ~~ ~.:.... .... Q. E EQ. Gl lUel ,-C:(J>- •- lU
Gl Gl ~ 0 lU lU °0 ; .. 0_ REMARKS VISUAL CLASSIFICATION
O.!:"- 0 ..... I/) I/) ~0a.0 1/)0

0 - slightly SAND. GRAVEL & COBBLES, some silt, poorly graded,
=
~= moist subrounded to subangular, nonplastic, brown
===-€'==
-=:§§==-..;.~-- GP=S$=~

-=
-~
5-~

=::5========
'===='=

i

-=
I

==~
Stopped Backhoe at 8'

10

15

20

25
L--

SAMPLE TYPE

I

I
I

I
I

I

I
I

I
I

I
I

I
I

I
I
I



ENGINEERING GLOBAL SOLUTIONS

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. RTP16

BACKHOE TYPE -=.C.:..:A:..:T...."4..:.,,1.:..:6::..:B:;....,,.. --:::-- _
LOCATION __S:::.t~a~.-=8~O:....:+:....:O=.:O=-'.c..:o~n~ce~n:.:t::::er:.::li:..:ne:::..-----

ELEVATION
DATUM _

o AGRA Earth &Environmental

Stopped Backhoe at 10'6"

note: maximum particle size of 12" diameter

SILTY SAND. GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, brown to reddish
brown

SILTY SAND, some fme grained gravel, poorly graded,
subrounded to subangular, weakly cemented, nonplastic,
brown

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-24-95

slightly
moist

slightly
moist

SAMPLE TYPE

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

DATE

c
o-.;:;

.... «1
00
o~a:: ·ii

:::lll
-- «I0_
eno

GM

E95-86

20

o

15

25~-L-...l.--'---...L--~----------L------------------------'

L-

PROJECT __D_e_se_rt_G_re_e_n_be_l_t_Ph_a_s_e_I _

JOB NO.

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



I Page 10f 1

I
PROJECT __D_e_se_rt_G_re_e_n_b_el_t_P_ha_s_e_I _ LOG OF TEST PIT NO. RTP17

SILTY SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, brown to reddish
brown

I
I
I
I

JOB NO

"iii
u

.l: :c
a. i i"m
~.5~ <5.3

o

E95-86 DATE 7-24-95

GROUNDWA TER

DEPTH I HOUR

I "one
I

REMARKS

slightly
moist

DATE

BACKHOE TYPE -=C-'-A-'-T-"--::.4-'-1..::.6-=B-,,----,--,...,...-,,,-- _
LOCATION __-=S..::.ta::.:"-'-7:...;O=-+-'--=O:...:O'-'-,--'1:...:0:...;'-'-Rc--------
ELEVATION
DATUM _

VISUAL CLASSIFICATION

I
I

GM

I
I 10j..L.L.LJ,.J,...+--+-+---+----1--------....t--,--~.........,.....,----:-:'-------------l

Stopped Backhoe at 10'

I
I
I 15

I
I
I
I

20

ENGINEERING GLOBAL SOLUTIONS

OAGRA Earth & Environmental
SAMPLE TYPE

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

251-----.JL-.L.-..I--_..I--_-L------------.JL---------------------'

I
I



PROJECT __D_e_s_er_t_G_r_e_e"_b_e_lt_P_h_a_s_e_I _

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. RTP18

BACKHOE TYPE -=CA-c--T~4;-;;;1,.-6-,B~__----:---:: _
LOCATION __-=-St.:.:a:..:.._-=6-=O_+'-O.=...O.=....'--o.=..."-'-=-ce=--".:..:t..:..erc:.:Ii.:.:"e-=------
ELEVATION
DATUM _

Stopped Backhoe at 9'6"

SILTY SAND, some gravel, poorly graded, subrounded to
subangular, weakly lime cemented, nonplastic, brown

SILTY SAND, GRAVEL & COBBLES, poorly graded,
subrounded to subangular, nonplastic, brown

note: maximum particle size of 24" diameter

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

7-24-95

slightly
moist

DATE

l:

.~
... «1
00
O~

a:'1.0
:::Ul
.- «I0_
(1)0

SM

E95-86

o

51,
slightly

IF moist
I<-
~ GM
~

~..
IF

Ii=

10

15

JOB NO

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

20

I 251--_L-.J.-..l...-_...L--_--L---------.l----------------~-----l

I
SAMPLE TYPE

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

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I

PROJECT __D_e_s_ert_G_r_e_en_b_e_lt_P_h_a_s_e_I _

Page 10f 1

LOG OF TEST PIT NO. RTP19

_._--------------

VISUAL CLASSIFICATION

BACKHOE TYPE ---;:C.:...:A:..:T_4~16=-B~ :::-- _
LOCATION Sta. 50+00, on centerline
ELEVATION
DATUM _

Sll..TY SAND, some gravel, poorly graded, subrounded to
subangular, nonplastic, brown

Sll..TY SAND & GRAVEL, occasional cobbles, poorly
graded, subrounded to subangular, nonplastic, brown

note: maximum particle size of 18" diameter

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-24-95

slightly
moist

slightly
moist

DATE

GP

E95-86

-

>< 0
>(..,1----+---+---1
=<.1---+---+---=--1

I>J__+-_-+--"S~M~I
. . . !=(.. I---+---+-----I
.. ' '><.f---+--+----I

[><1--+----+----1

o

=§:.=..

5 ==;:

0=101r-a-+-+--+---+--+-------....j....,,,.....--..,...........------:"""-------------J
Stopped Backhoe at la'

JOB NO

I
I
I
I

I
I

I
I

I
I
I 15

I
I
I
I

20

251--....---JL--..I.....-..l.-.--'---~------------l------------------------'I
I

SAMPLE TYPE

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

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
Page 10f 1

PROJECT __D_e_s_ert_G_r_e_en_b_e_lt_P_h_a_s_e_' _ LOG OF TEST PIT NO. RTP20

SAND, GRAVEL & COBBLES, some silt, poorly graded,
subrounded to subangular, nonplastic, brown

note: maximum particle size of 18" diameter

VISUAL CLASSIFICATION

BACKHOE TYPE --=C.=....A.::....T-:;4-=-=-1.=.6=::B-:=- -:::- _
LOCATION __.:=.Sc.::ta=.:.:....:2=.:9~+__=O:..:O:!..__=o:.:.:n:....:c~e:.:.:n:=.te:::r:.::li:.:ne~ _
ELEVATION
DATUM _

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-24-95

slightly
moist

DATE

c:
o

~·i
()()
O~

~.:
.- «I0_
(/)0

GP

E95-86

:E==~=5E=-=~
.;..:§S=

o

JOB NO

I

I
I

I
I

I

I
Stopped Backhoe at 7'

I 10

I
I ~-l----l-- -

I 15

I
I
I
I

20

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental
SAMPLE TYPE

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

251--_.l.--l.-....I-_......__.i---------L..---------------------.J

I
I



I Page 10f 1

I
PROJECT __D_e_se_rt_G_r_ee_n_b_e_lt_P_h_a_s_e_I _ LOG OF TEST PIT NO. RTP21

JOB NO

VISUAL CLASSIFICATION

BACKHOE TYPE -----=C_A.:...:T--:4~1.::..6_::;:B__=_------=------_
LOCATION __=.S.:.:ta::.:._1:..:6:....+.:-=O..::O..!..• ..::o.:..:n...:c:.::e::.:n.:.:te:::.r:::lin::.:e:....- _
ELEVATION
DATUM _

Stopped Backhoe at 8' 6"

SAND, GRAVEL & COBBLES, some silt, poorly graded,
subrounded to subangular, nonplastic, brown

note: maximum particle size of 24" diameter

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

7-24-95

slightly
moist

~

t L-__---I.__----l..- --.l

DATE

s:::
o

"';::;
.lol:G
00
o~

~.:
.- G0_
(/)0

GP

E95-86

iiio
:E
a
Gel
- 0Cl...J

--~@§=---

o

5-----=-I

I
I

I
I

I

I

I 10

I
I
I

15

I

I
20

I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental
SAMPLE TYPE

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

25l--_L-..L......J...--..I--~---------lL----------------------'

I
I



I Page' of ,

I
PROJECT _.A..d:-:d...,.it--:io--:n..a-,..,I...,.ln...,.vLe.,..s;:-ti~ga:ot_io_n----.---..-.---;:-- _

Desert Greenbelt Phase I Project LOG OF TEST PIT NO. RTP-22

VISUAL CLASSIFICATION

BACKHOE TYPE ----=M-:S=----";3~8;'-0-T-;;;r-;;;a:-:ck~h-;;;o::::e::-:::,------,____---
LOCATION __~S-=ta==.-=3::-=3=--+-,--;=3-=0~,-:'-=3-=5_'..:.cRe.- _
ELEVATION __'_5_5_0_·_+_1- _
DATUM _

SAND, GRAVEL & COBBLES, occasional boulders,
trace of clay, poorly graded, subrounded to subangular,
low plasticity, brown

note: maximum estimated particle size of 18"

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

2-24-96

slightly
moist

c:
o

(J) .~

o~
(I);;::
:::>.-
::::='- III0_
(1)0

6-"7-000029 DATE

"'iiio
:E
c
IIlCl
- 00 ......

o =-I=(D 3
===><:,/--+---1---1
~=~="',/--+---+---I

= ....=; ...

= _='>('" f--+--I---I

= =><f----f--+---I
=~= [><I--+--+---f
_ 1>-.f--+---1--==-1
...,. = [>('I---I-----+--=G=P'---I

5 === r···~·-+-·..-+--+---I

JOB NO

I
I

I
I
I

I

~
~

!
~ 25f----'---'------'----'---'-------------'--------~-----------------'
~ SAMPLE TYPE

T - Tube Sample.

8: ~~~%b~~~u~~~~ml~~.·Tube Sample 0 AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

15 =-= ~T=-+-_-+---=G=P_I
= === i.>(...,-=D-+-_-+-__

1=- ,.... /r

=- = >f--t----j----I
~ ">(
~ = J--+--+---I

~~~ ': ..,./--+---+---1

~~::::I---+----+--I
=~= >:1--+--+--1

20i---"""""""I~+_+--+--_+_------_+_::::__--;-;;:;___:_:_-__;:::_;:~----------_t
Stopped Trackhoe at 20'

I
I
I
I
I
I
I
I
I
I
I

slightly
moist

SAND, GRAVEL & COBBLES, some boulders, some silt
& clay, poorly graded, subrounded to subangular, weakly
lime cemented, low plasticity, brown to light brown

note: maximum estimated particle size of 18"



I Page 10f 1

I
PROJECT _.A"d::-:d::-:it-:::;io"n...-a::-::I::-:In=vre-:;s'''"ti....9;;:-at-,,-io-::-n:-;-...,..,-.-----;- _

Desert Greenbelt Phase I Project LOG OF TEST PIT NO. RTP-23

:=!

VISUAL CLASSIFICATION

BACKHOE TYPE -:::M_S_---::3::-;8;:--0_T-:=r-:=a_c--::kh--::o-:=ec:-=,----- _
LOCATION __-7S-=ta'-;;"-:=3-=-3_+----;-3_0-'-,_4_4_0_'_R _
ELEVATION 1948' + 1-
DATUM _

SILTY SAND, some fme grained gravel, poorly graded,
subrounded to subangular, nonplastic, brown

SILTY SAND & GRAVEL, some cobbles, poorly graded,
subrounded to subangular , nonplastic, brown

note: maximum estimated particle size of 18"

DATE

CLAYEY SILT, SAND & GRAVEL, some cobbles,
occasional boulders, poorly graded, subrounded to
subangular, low plasticity, light brown

none

GROUNDWATER

DEPTH HOUR

REMARKS

2-24-96

loose

slightly
moist

slightly
moist

loose

very dense

slightly
moist

c:
o

(/) "';:

0:cJ
(I)~

::>":::::.- '"0_
(/)0

6-117-000029 DATE

.~ f-=D=--t----t--:::-::--O--I
:=< SM

~

~ te-A---:+:D=-+--+---I

~A':.f---+-_-+--"G=M:'=""""""I
::,,1--+-----'--+---1

§;A... f----l----l---I

[::1---+----+--1

"jij
(J

:.c
Q.
"'01
- 0Cl...J

5

10 ==

JOB NO

I
I

I

I
I

I

I
I

I GP-
GC

I ~-=-

===

I
I
I

15 ===

Stopped Trackhoe at 20'

SAMPLE TYPE

T - Tube Sample.

D - Disturbed Bulk Sample. 14. AGRA E h &E " I
u - 76mm a.D. 61mm I.D. Tube Sample • art nVlronmenta

ENGINEERING GLOBAL SOLUTIONS

I
I
I
I

!

i
~ 251-------'-------l....---J'------'---.L...------------'----- ~-----'

c<,'L_---'



TP-1

Page 10f 1

VISUAL CLASSIFICATION

ENGINEERING GLOBAL SOLUTIONS

LOG OF TEST PIT NO.

BACKHOE TYPE ----=Fo.:..:r..::.d--=5~5:-'5'-D==-==-:=__-------
LOCATION __S=.t::.:a:.:.."-=2:=2:....:+'-0=-0"-',:....:7:....:5=-·....:R-'-- _
ELEVATION
DATUM _

o AGRA Earth &Environmental

GRAVElLY SAND, with cobbles, maximum 2' boulders,
well graded sand & gravel, rounded to subrounded,
nonplastic, brown

SILTY SAND, predominantly fme to medium grained
sand, nonplastic, light brown

DATE

Backhoe refused at 9'

HOUR

GROUNDWA TER

DEPTH

REMARKS

10-15-97

slightly
moist

slightly
moist

;;Z nonet f-----+----+-----f

l:
o

en"';:

o~
(/)~

:::J"w
:::<Il
.- IV0_
(/)0

SP

SM

7-117-000062 DATE

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

."" f--+---+---I

.. " ".

1---+----+---==---1

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

=>1---+---+---1

.",>1---+---+---1

::'",'>1---+---+---1

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

::~>I---+---+---I
::~:=!>

1---+---+---1

/=( D

:1--+---+--1
~,/---/-----t--I

:'" D
::::",>f--+---+---I
::::)'1---+---+---1

<"'>1---+---+---1
::::=;>
:::=>1---+---+---1

.' '. ····=···-1---+---+---1

<>1---+---+---1

iiio
:E
Q.
IVCI
~ 0

0....1

"-,-,-

·0····.. ·.··

-.. :....

..... :.....

..... :.....

.. ",>. '". ":=( 1---+---+---1

o

1 / •.•

2': :........

4·:···:

3 ::'
.......

5 · .'
.-."-".: .'

9 '.'

7 :: ..:

8 :'.

PROJECT __A_d_d_it_io_n_a_1_In_v_es_t_i9_a_ti_o_n_-_D_e_s_er_t_G_r_ee_n_b_e_lt _

JOB NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I ~

c

I I

I ~ 1Of----'---'----'--~-'-----L--------.L-------~-----------------!
r' _ SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.I U - 76mm 0.0. 61 mm 1.0. Tube Sample



I Page 10f 1

LOG OF TEST PIT NO. TP-2
-------

Additional Investigation - Desert GreenbeltPROJECT
~--------------------I

VISUAL CLASSIFICATION

BACKHOE TYPE ---:=-Fo_r_d--:S:-:;S:-S_D-=-=--=-=-:-=- _
LOCATION __--'-S-=-ta:......_3:.....0:.....+----"0-'0-'-,-'S-'0_·_R _
ELEVATION
DATUM _

SAND, GRAVEL & COBBLES, cobbles up to 12" in
diameter. subrounded to rounded well graded gravel,
predominantly fme to medium grained subrounded to
rounded, sand, nonplastic, brown

DATE

none

GROUNDWATER

DEPTH HOUR

REMARKS

10-1S-97

slightly
moist

c
oen .~

uB
(I);;::
:::)0-:::::
0- '"0_
(l)U

7-117-000062 DATE

iii
o
:E
a.
"'01
- 0CI...J

o

SAMPLE TYPE

T - Tube Sample.

~: ~~S~~b~~D~u~~;:nml~~.·Tube Sample 0 AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

- ....=,.. D
==== :,., ....:

: =::',f--+---+--I

=:;= [~'I--+---+---I

1 :: I:..::,r--+----t---I
-~ I···.~····= l····~··.

_ ,..::_:..A.,--+--+---I

2 =-~;:::;I--+~--t--I
: =~:,.f--+--+---I
= ==;
- == 1>=>1--+----+--1

3 ~== I>,
~~ [<'t--t---+--I
- ~= [><'f--+---+----I
=== [.::

4 = =;·,·t---t---t-G=p=--I

~= ..~ ..,= "~'"

_ ~:=;"''f---t---+----I

===:
5 === ....~ ... r---+----+---I

:~:== .···=;···.1'----+---+----1
=-=.::=;::
~ = 1>(':+--+---+---1

6 -== [><,

=== I:··:t--t--+---I
=- [>'f--+---+------'--l

7 - -- '><..'.f---+---t---I

= '=;.:'+_-+-_-+-_-1
=-=;::

=- = ·· = ·:·'r---t---+----I
~ -: :== ~ 1--+-------1------1= ~ .

8 = =>-f--+---+--I
-=- = .= ~ f---+---t---I
:;:~: ..I--+-----t---j

--:=;::
91--..;....+--+--+---1---+----------+-,;::----:-::::--::-:------=,....--------------+

Stopped Backhoe at 9'

JOB NO

I
I

I
I
I

I

I
I

I
I
I
I
I

I
I

I
I



I Page 10f 1

I
PROJECT __A_d_d_i_ti_on_a_I_ln_v_e_s_ti-.::9:.-a_ti_on_-_D_e_s_e,_t_G_'_e_en_b_e_lt _

LOG OF TEST PIT NO. _T_P_-3__

I
I

JOB NO

iii
o

:.c
a.
COOl
~ 0

0....1

7-117-000062 DATE

<:
o

(/) '';::;

uB
CI)~

=>"1;;:::: ...- co0_(/)u

10-15-97

GROUNDWATER

DEPTH HOUR

REMARKS

DATE

BACKHOE TYPE ----=:F..:..O'....:d_5::-:5=-5..:..D-=:-=,.---:;-=:-=::-:::-- _
LOCATION __-.::S~ta~.:.-4~2~+...:0:.::0:!.._..:1~0:.::0:.._·...:.R=___ _
ELEVATION _

DATUM _

VISUAL CLASSIFICATION

SAMPLE TYPE

T -- Tube Sample.

0-- Disturbed Bulk Sample. ./'A AGRA E rth & E' t I
u -- 76mm 0.0. 61mm 1.0. Tube Sample 9 a nVlronmen a

ENGINEERING GLOBAL SOLUTIONS

SILTY SAND. GRAVEL & COBBLES, cobbles up to 6"
in diameter, subrounded to rounded poorly graded gravel,
subrounded to rounded well graded sand, no lime,
nonplastic, brown

slightly
moist
to dry

o _ [>=, D
_- [><'1--+---+---1

=~ k:.:
~ l.···~·· .. f--+----I-----I

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

- [::~.+---+---+---I

2 =~ :::f-,-----+--+---I
:~ :=:.f--f--------t--I
~~~ [:+--t----If---I

3 =_= I>:

4 :~~ I~/~~~~~~~g~~~/~:
=:~ I::···:·f-,-----+-+----I
~~~ l:···:f-,-----+-+----,

5 : :: 1::·>---+-_+----_1
~=~ :;-:>

= .····~·····: ..I---+---+----I= = ....: .= ~ .
6 === 1:=,"',1---+---1---1

~= [><,
::: I::I---I-------+---

7 :~~:I--t--+--
""""= >=:=-==,"'f_+--+---

8 = = [:I--+--+--
_=- [><~t--_____4--1

=- = [><f_-+--l-----I
=~ r"'~'= 1.":-'"== [=,'>1---+---+---1

9'r--;;;;;;..-.f-4--+---+---+-------+-:::------,=-=---=-=-----,::-:--------------!
Stopped Backhoe at 9'

!
~

~

!.
; 101---.J.---L-----l-----'-----------I..--------.l.--------------------------l
e',-----

I

I

I
I

I

I
I

I

I
I

I
I

I
I
I



I
I

PROJECT __A_d_d_i_ti_on_a_I_I_nv_e_s_t_i9_a_ti_o_n_-_D_e_s_e_rt_G_r_e_e_nb_e_l_t _

Page 10f 1

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

4 =_=

VISUAL CLASSIFICATION

BACKHOE TYPE ----;;F:=o:..:rd~5~5-=5~D~~;-;-;--------_
LOCATION __-=S~ta:::.:.:....:5=..:2=-.:...+-=O:..::0:!..-=5:..::0:..-·-=L=---- _
ELEVATION _

DATUM ~ _

Sll..TY SAND, predominantly fme grained, nonplastic,
brown

DATE

GROUNDWATER

none
DEPTH HOUR

REMARKS

10-15-97

slightly
moist
to dry

slightly
moist

to dry

7-117-000062 DATE

iii
o:.c
Q.
lUCl
-0
0-,

o I'" D

I:I----+----+--=--I
I~ SM

[:1----+----+--1
[> ..'J--+---+-

[><A--+--+------I
[.::1--+--+--1

2 ~.. ~__P_+-+--__l---f--------+_=..,..."...,==_==-:-===--"'=__==_=_=="='=:__-....,....-:_____:-___:----,-__l
SANDY GRAVEL & COBBLES, rounded to subrounded
cobbles (up to 6" in diameter), poorly graded gravel
rounded to subrounded well graded sand, nonplastic,
brown

1

JOB NO

I
I

I

I

I
I

I
I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

Stopped Backhoe at 9'

SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

5 =~= 1>< D GP
~ = [.~,.'f---+---+---1
-_= [>:1--+--+--1
== [A'I-----+--+---I

6 - =- ; A,...'1--1---+---1

=~~ L::":',I--+---+--I
=~ I····~···= l····~···_= [:<.. f---+--+---I

7 =~ [>1--+----1--
- _= [:>:1--+--+-~1

= = [>=1-----+---+---1
~ [>'J----+--+---I= [A

8 ~=- [<.+-----+--+---1

- == l>
"""'= [<f-----.--4--+---1
~_= [:-f---f-----J--I

9 =-= 1:···=··:
!
~

~

!
~' lOif--_..L--L-L_-----..JL-_-'- -.l..... ---l

~',----

I

I
I

I

I

I

I

I

I



PROJECT __A_d_d_it_io_n_8_1_In_v_es_t-ei9=-a_ti_o_n_-_D_e_s_er_t_G_r_ee_n_b_e_lt _

SAMPLE TYPE

T - Tube Sample,

0- Disturbed Bulk Sample. A AGRA' E th &E' t I
u - 76mm 0.0. 61mm 1.0. Tube Sample 9 ar nVlronmen a

ENGINEERING GLOBAL SOLUTIONS

DEPTH H'OUR DATE

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

JOB NO 7-117-000062 DATE

Gl c::
C. .... 0
>- .... ..1: (I)+::

iii I- Q) ..... o.~ o~
III

0 Gl Gl ... c ..... Q) (I):;:
..I: Gi :E Q. Q. ~:! ;3= :ni.... c.c. .... lUCl E E .-c:: 0>- ::::111
Gl Gl ooti ... .- lU

~ 0 lU lU 0_
0.= 2: 0-' C/) C/) 2:00..0 (1)0

0 =( D

:
1 :'

I:'
I:'>,:

2 [::
:

[:::
3 ><

SM

4

5

6

7

8

~ h h h h h ''; t-D-+-_+----1

~ 9 h h h h h :.; 1---+-_--+---====--1

~ ':« ," f--J----f_S_W_1

I ,:::::: 1----+---+---1

~ 10 ,hhhhh '=

~'---

10-15-97

GROUNDWATER

none

REMARKS

slightly
moist

slightly
moist

Page 10f 1

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

BACKHOE TYPE -=Fo:..:r-=d--=5;.,:5:...:5:...:D~__-----,------;:- _
LOCATION __=-St.::..:8:..:.."--=6:...:4-e+'--0=-0;:..,.'--o:..:n.:....c.=..:e:..:..no.::te.::..:r-=li:..:..ne=-- _
ELEVATION
DATUM _

VISUAL CLASSIFICATION

SH..TY SAND, trace of fme grained gravel, predominantly
fme to medium grained, some lime, nonplastic, brown

GRAVELLY SAND, predominantly fme grained gravel,
predominantly coarse grained subrounded to rounded sand,
nonplastic, brown

Stopped Backhoe at 10 0



I Page lof 1

I
PROJECT __A_d_d_it_io_n_a_I_ln_v_e_s_ti-=g_a_ti_on_-_D~e_s_er_t_G_r_e_en_b_e_lt _

LOG OF TEST PIT NO. TP-6
--~----

;;Z nonet 1-----1-.:..:..::.:..:..::.-+-----1
I
I

JOB NO.

iii
o

:E
Q.
"'01
~ 0
0-,

7-117-000062 DATE 10-15-97

GROUNDWA TER

DEPTH HOUR

REMARKS

DATE

BACKHOE TYPE ~Fc=0.::rd=_=5=5~5:..::;D'=-~=_=_=__--------
LOCATION __-=S~ta::::.~7:...:5=_+..:...=0:..=:0:.!.._=2~0:...-·~R:...- _
ELEVATION
DATUM _

VISUAL CLASSIFICATION

SAND, GRAVEL & COBBLES, cobbles up to 2' in
diameter, rounded to subrounded well graded sand &
gravel, no lime, nonplastic, brown

slightly
moist

..- "'.

=== '>=i····I---t----j---1

-=- ::::~>= 1---+---+---1==

o _== :: ..I-D-+__+--__I

1 === ·><··1---+----+---1
= = >=1 .. ':
=-; >1---+---+---1

:=1
~ :::.>1---+---+---1

.::::;

2 =:=:=>f--+-~-+---I
='1---+---+---1=== :::.=>1---+---+---1

I
I
I
I

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

'. ....f--1----+---1
.::::;

=== :::.=>1---+---+---
=== ::::)'f--I----+-~_i
=== :::;~>I---+---+---!

:<:~>.1---+---+---1

3 ===
:::"'>1---+---+---1

=-= :::)·'-----+---+---1

4 ~~"'>r-'--+--+---I
-=- = ::::=i>

1---+---+---1

6 ===

5 === ····=····1---+-----1---1
= = :::;~>= 1---+---1------1

I
I

I
I
I
I
I '. "'I---+---+---!

Stopped Backhoe at 8'

I

SAMPLE TYPE

T - Tube Sample.
D - Disturbed Bulk Sample.
U - 76mm O.D. 61mm I.D. Tube Sample OAGRA Earth &Environmental

ENGINEERING GLOBAL SOLUTIONS



PROJECT __A_d_d_it_io_n_a_I_ln_v_e_s_ti_9_at_i_on_-_D_e_s_er_t_G_r_e_en_b_e_lt _

7-117-000062 DATE

VISUAL CLASSIFICATION

Page 10f 1

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

BACKHOE TYPE -==F-=-or:..:d=--:5~5=-5.::...::::D-=----_=-----_
LOCATION __...:::S:..::.ta=:.:....8:::.-5:::.....:.+...::0:..:0:..!.,...::o:.:.:n:...:c::;e:.::n~te~r..:.:lin::.e::.- _
ELEVATION
DATUM --'- _

GRAVELLY SAND, trace of cobbles (up to 6" in
diameter), rounded poorly graded gravel, rounded well
graded sand, no lime, nonplastic, brown

note: one 2'6" boulder at 2'

DATE

GROUNDWA TER

none
DEPTH HOUR

REMARKS

10-15-97

slightly

moist
to dry

c:
o

(f'J "';;

oB
(I)~

::n;
::::0
.- «l0_
(/)0

o

JOB NO

I
I
I
I

I
I

Stopped Backhoe at 10'

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

2 =_= te--+=--+-------j---I
==-'<D
::~ :: ·f-----+-+---I

3 ~~~ i::, ~-+----+--l
~~~ i::';',~-+----+--I
=:><

'==" =>=....f-----+-+---I

4 - ~><~---+---I

~:~ [:... I----+--I---,--~I
-=: r><+_--+-_--+---G=P~/_,

5 : ~: l><"'I---+-_--+-_G_
M
_1

=:= [><,.:1---+---1---1
=== [:):1---1-----+--1
- == ~~'

= = ~:'
6 ~~ f:·f--+----+---'

=~= l::/.f----j--+--I
7 :~ I.:

""'" - l····~···I---+---+-------j:=: [[:=«J--+---+-~-.=== [>=
8 :=: [::..:+--+---+--1

~ =~ I: f--+---I----I
• ~= I:
~ 9 ==- 1---"-='--+--+-------jf------1

~I ~-=~
:::::::::==~

~' 10 =-=-:',~ .....-l.-l..-...I---.l..----'I----------....l---------------------------I
. _ SAMPLE TYPE

T " Tube Sample.
D - Disturbed Bulk Sample. 14
U - 76mm O.D. 61mm I.D. Tube Sample • AGRA Earth & Environmental

ENGINEERING GLOBAL SOLUTIONS



ENGINEERING GLOBAL SOLUTIONS

Page 10f 1

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

o AGRA Earth &Environmental

10-15-97

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

7-117-000062 DATE

PROJECT __A_d_d_it_io_n_a_'_ln_v_e_st_i9_a_ti_o_n_-_0_e_s_er_t_G_r_ee_n_b_e_'t _

JOB NO
GROUNDWATER BACKHOE TYPE Ford 5550

Q) c DEPTH HOUR DATE LOCATION Sta. 105+00, 100' l
Q. .... 0

~> _.c (J) "';::: none ELEVATION
"iii ~ cD .... o.~ oB i.. () Q) Q) "'c+-'Q) (I); DATUM

.;; Gi :c Q. Q. ~!i~ :)"0;
Q.

Q. .... IllCl E E ·0; ~~ :::: ..
Q) Q) .- Ol

~o III III 0- REMARKS VISUAL CLASSIFICATIONO.!: 2: 0....1 en en 2:0 a..0 enO

o _
I>' D slightly SAND, GRAVEL & COBBLES, some 6" cobbles,=== occasional I " cobbles, subroundedto rounded poorly

~ I:, moist
-=- = graded gravel, subrounded to rounded well graded sand, no
=-= I::

to dry lime, nonplastic, brown=
1 ===== i>( medium note: larger cobbles at 8'==== ['" dense

== [:<
= I>2 =_=

== [)
~== [::=== f>:

3 === [> GP/
-::::;;;;;;;;;:: I:: GM-=

-
-

== ':>=
4 -=- ==== :-===== :-

==
-

5 == :====== ':======
6 === [>=== I:===== =-=== I::=
7 === 1:<

== 1:><===
1::====8

-
Stopped Backhoe at 8'

I 9

!
~ 10
~L-- SAMPLE TYPEI

I

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



I Page 10f 1

I
PROJECT __A_d_d_i_ti_o_n_81_I_n_v_e_st_i9:::..8_t_io_n_-_D_e_s_e'....:t_G=-'....:e....:e_n....:b=-el....:t _

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

=..;;;;..1 = r--ccf-;::-+-~f----I== I> D
=~: [:il--+---+-----j
=== 1>=

2 =~ l"'·f--+--f----I

~=~ ::""f--+---+--I
==.:;::. •....

3 ::=~ t:l--+---t-G-p---l

::~:: f:..f--+----+--

==f<==_ 1>":+---+---+--1
4 _== f·j- ==== l····""""':···

~~~ I:l--+---+-----j
5 ~~ 1:~.J--+---+--1

==== == f·· .. (·= = I. ...:::; ...

~~~ 1:·+--+----+--1
6 ~~~ [:f--+--+--I_=_ f···.. ···

- ==== I.·'=: .1---1---+---1
=== ....',,1---1---+---1

7 ~~ f: f--+---f-----I

== :>:1--+--+----1
=== :>1--+--+--1

8 =~ I:'J--+---+--I
= ~ .= = =-: .

~=~ :::..:'I--f-----+---I

91~~~l--+--+--+-------~;------:--:::-....,....,....-~;------------~
Stopped Backhoe at 9'

ENGINEERING GLOBAL SOLUTIONS

VISUAL CLASSIFICATION

BACKHOE TYPE ~F:=O.:..:'d~5:;;5=5:..:D~;;o--__-----:---:;- _
LOCATION __~S~t:::8:...~1:::2:::5:....:+:....:0~0~.:::on~c~e~n~te:::.'.::lin:..::e~ _
ELEVATION
DATUM _

o AGRA Earth & Environmental

SAND. GRAVEL & COBBLES, some cobbles,
subrounded to rounded well graded sand & gravel,
nonplastic, brown

DATE

none

GROUNDWATER

DEPTH HOUR

REMARKS

10-15-97

slightly
moist

SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

c:
o

l/)'';::;

ur!
(J)~::>.-:::::
.- III0_
l/)U

7-117-000062 DATE

<II
Co
>
I-

<II <IIa. a.
E E
III III

l/) l/)

iii
'-'

::E
Co
Illtll
~ 0

Cl...J

JOB NO.

I

I

I
I

I

I

I
I

I

I
i

I I
e'I ~,~

I

I

I

I

I



9

101-----JL--L-.L----"------l.---------L----C.-------------'------------l

Page 10f 1

VISUAL CLASSIFICATION

ENGINEERING GLOBAL SOLUTIONS

LOG OF TEST PIT NO. TP-10

o AGRA Earth &Environmental

GRAVELLY SAND, trace of boulders (up to 24" in
diameter), fme grained gravel, subangular to subrounded,
predominantly medium to coarse grained sand, nonplastic,
brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

slightly
moist

~ nonet I-----+---=---"-I-------l

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample

7-117-000062 DATE __10-'---_1-=.5-=-9:..:.7_~ _

BACKHOE TYPE ~Fo=-:r-=d....;5:..;5::::::5:..=D~:-- _
LOCATION Sta. 135 + 00. on centerline
ELEVATION _

DATUM -------"iii
o
:E
Co
"'01
- 0" ....

I

3

4

2

o

7

6

l>< D

1::1--1---+---1
l:,~---+t--_-_-_-++-_-_-_--II

[=<,'+--+-----+---1
1><[::+---+----+---1
[:=<:1---+----+--1
[:",:1---+----+---1
[:"::+----+-~-I
[><, SP
[>:1--+---+--1
[:::
::,f---!~____l_--I

i::'A,__-+--_-+-__1

1::1---+----+--1
i:::f--+--+---I
I:>':'I---+--~-I
l:::I---+----+--1
[:1---+----+--1f::":,I--1--+---1
[>,:"I---I---+-----I

[::,:f--+--+--I
8:t--;,;.;....+"-'+-+---+---+--------+-;:---:;-;::---:-:;---:;::-:---------------I

Stopped Backhoe at 8'

5

JOB NO

PROJECT __A_d_d_it_io_na_I_I_nv_e_s_ti.::...ga_t_io_n_-_D_e_s_er_t_G_r_ee_n~b_el_t _

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



TP-11

Page 10f 1

VISUAL CLASSIFICATION

ENGINEERING GLOBAL SOLUTIONS

LOG OF TEST PIT NO.

BACKHOE TYPE --=-Fo=..:.r.::.d-=5--=5~5-=D~:__--___:::__----
LOCATION __S=.:t~a:.:.-.--.:1--.:4=.:5--.:+-=0=-=0~• ..:::o:..:..n-=-c~en~t~er~li::..:..ne:::.__ _
ELEVATION _

DATUM _

o AGRA Earth &Environmental

GRAVEll.Y SAND, fme grained gravel, subangular to
subrounded, well graded sand, nonplastic, brown

DATEHOUR

GROUNDWATER

DEPTH

REMARKS

10-15-97

slightly
moist

~ nonet r-----+---I-------1

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm I.D. Tube Sample

s:
o

(/)'';:::;

O~
(J)~
;:>0-::::
.- «I0_
(/)0

7-117-000062 DATE

>,>---+----1----1
':~>,:,1--+----1----1

':<·.',>---+------il----I
:='

.:-I----+-------il----I

-. ' .. : ,."

, ..... - .

- .

- .

.........

...•-:-.-

.-. '. ':.-'

0 .. :=( D

.' ·::L....-.+-----+---I
'.' ..'=:, -+-+---11 :" /"'.r-

::J--+----+---I

-r--+--+---I

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

:J--+------+-~-I

=( SP
,:/f----------+--I----I

:.:. .:
.' ....- ... ,I-------J------+--I

4 •• 1:>..'1--+----+-__1

'. ..•. [><l---+---I----I
.' '"','.'5,: ....

.... ,.:..... ··,····1---+--1----1

[:>1--1-------+--1

1:1----1---+---1
7 ::'.'>,;..:-r--+--+----1

..... :>,(
><)1--+--+---1

::::~-+---1
;.: ....1--+-+---1

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

9~;,,;.,;...~+-+--+----1--------+-=----:~--:-:-----:::-:--------------!
Stopped Backhoe at 9'

PROJECT __A_d_d_iti_o_na_I_'_nv_e_s_ti=.9a_t_io_n_-_D_e_s_er_t_G_r_ee_n_b_el_t _

JOB NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I !

~

I !
!I ~~

I



8
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VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-12

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

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

slightly
moist

M' nonet f-----4-==----f-----I

l::
o

(/)0';::;

oB
(/):;:
::::l'::::0- III0_
(/)0

7-117-000062 DATE _..:...10=--....:.1.=5-=-9:...:.7 _

"1ij
(J

:E
a.
1Il0l
- 0
~...J

o

2

SAMPLE TYPE

T - Tube Sample.

D - Disturbed Bulk Sample. IA AGRA E rth &E· t I
U - 76mm O.D. 61mm I.D. Tube Sample ... a nVlronmen a

ENGINEERING GLOBAL SOLUTIONS

1

4

3

6

[>< D

[:f----+---+--I
!:.::f----+---+--I
[><1><:.1---+---+---1

-.'- 1:-
k:;'f----t---I---i
!::: SP
'=,f---+--+---I

I::-f--+---+--

[= f------+-----I--
f::J--I----+--i
f=·:+--I----+--i
[><1---+--+---1

I::: f------+-----I--I
.' '>::1----1----+--1

[:..::,1---+----+--1

=(,'I----+--+---

[: f------+----+--I: f---If-----+--i

7'~...;....¥-+-_+_-_+--+_-------1""-:::-----:--=--:-:------::::-:---------------l
Stopped Backhoe at 7'

5

PROJECT __A_d_d_it_io_n_al_l_nv_e_s_ti.=9_at_io_n_-_D_e_s_e_rt_G_r_ee_n_b_e_lt _

JOB NO

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



Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-13

BACKHOE TYPE --==-F.::.:or:..=d~5~5~5~D=--=--=-- __::_-----
LOCATION __..:::S~ta:::..--.:1:...:6:...:6::-+~00~,o~n::-=.ce~n.:.:t=er:.::li.:.:n=_e _
ELEVATION
DATUM _

note: occasional 24" boulder

Stopped Backhoe at 8'

SILTY SAND, fme grained gravel, well graded sand, no
lime, nonplastic, brown

DATE

GROUNDWATER

DEPTH HOUR

REMARKS

10-16-97

slightly
moist to
moist

;;z: nonet f--------+-'...:..:...=.c:..:..::...+-------j

SAMPLE TYPE

T .. Tube Sample.

0 .. Disturbed Bulk Sample. IA AGRA E th & E' t I
U .. 76mm 0.0. 61mm 1.0. Tube Sample e ar nVlronmen a

ENGINEERING GLOBAL SOLUTIONS

s:::
o

(/) '';:::;

O~
(I)~

:::>'0;
:::: ..
.- lU
0
(/)0

7-117-000062 DATE

iii
()

:.c
Q.
lUC)
~ 0

0 .....

o

2 !>( D SM
[>;

.

I::
3 I:

-...

4 f:
....

>
1<

5
,<

1 ::::
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7 ~~ I:": I~f--=~+-==_-==_'-~~_G~_P~__:1 :!~: ~ nonplastic, brown
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VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-14

BACKHOE TYPE ~Fo::.:r~d'_::5:::5~5:..::D~~--,_______::___-----
LOCATION __S~t~a::..... ....:.'~7.::.6....:.+-=0~0:.!.-.~o:.:n~c~en~t~er~li:::ne~ _

ELEVATION _--------------
DATUM _

CLAYEY SAND & GRAVEL, predominantly fme grained
gravel, subangular to subrounded, predominantly well
graded sand, low to medium plasticity, dark brown

note: occasional cobbles

Stopped Backhoe at 7'

SAND. GRAVEL & COBBLES, some clay, boulders up to
24" in diameter, poorly graded sand & gravel, rounded to
subrounded, low to medium plasticity, brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

slightly
moist to
moist

slightly
moist to

moist

~ none! /-----+=.:=....-+-------1

SAMPLE TYPE

T - Tube Sample.

0- Disturbed Bulk. Sample. • AGRA Earth &Envl'ro t Iu - 76mm 0.0. 61mm 1.0. Tube Sample lIT nmen a
ENGINEERING GLOBAL SOLUTIONS
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Additional Investigation - Desert Greenbelt
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ENGINEERING GLOBAL SOLUTIONS

Page lof 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-15

o AGRA Earth &Environmental

SILTY SAND, predominantly fme to medium grained, no
lime, nonplastic, light brown

DATE

Stopped Backhoe at 10 t

GROUNDWA TER

DEPTH HOUR

REMARKS

slightly
moist

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

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample
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ELEVATION ~---_
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PROJECT __A_d_d_it_io_n_al_l_nv_e_s_ti..=.9_at_io_n_-_D_e_s_e_ft_G_f_ee_n_b_e_lt _
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_ SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample. A AGRA E rth &E' t Iu - 76mm 0.0. 61mm 1.0. Tube Sample S a nVlronmen a

ENGINEERING GLOBAL SOLUTIONS

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-16

BACKHOE TYPE -==-Fo=.:r.=d--=5:..;;;5=5.=D----=-:;:--__------;c;-- _

LOCATION __S:::.t::.::a:.:....-=-1-=.9..:...7-=-+...::0,-=0,-,--,-=-0:.:."...::::c.:::e":.:.:t:.::e:..::rli:.:..:":::.e---'---~__
ELEVATION _

DATUM -

SAND, GRAVEL & COBBLES, trace of clay, cobbles up
to 12" in diameter, subangular to subrounded well graded
sand & gravel, nonplastic, light brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

10-16-97

slightly
moist
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Backhoe refused at 8'
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VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-17

BACKHO E TYPE -----,,-Fo.::....r-'-d-::::5-::::5-=5_D--=-:;,---__----;-,--- _
LOCATION __.:::.St::.::a:..:....=2~0.:::.5....:.+....::0:...:0:.!..• ..:::o.:..:.n..:::c~en:.::t:.::e.:..:.rli:.:.:n.:::.e _
ELEVATION _

DATUM _

SILTY SAND TO SAND, some fme grained gravel,
predominantly medium to caorse grained sand, nonplastic,
brown

DATE

GROUNDWA fER

DEPTH HOUR

REMARKS

slightly
moist'
to dry

~ none! I-----+-=-=-l--------j

SAMPLE TYPE

T - Tube Sample.

~: ~~~':;.b~dD~u~~~~mt~.·TubeSample 0 AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS
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ENGINEERING GLOBAL SOLUTIONS

Page 10f 1

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-18

BACKHOE TYPE ---..:,.-Fo=..:r.:::.d~5:.;5:.;5;..::D~,........,,--=--.,....- _
LOCATION _---=S::.:t:.:::a::.....=.2=.22=-.:..+...::0...::0.!-• ...:.-1~O---.:·L:::....- _
ELEVATION
DATUM _

o AGRA Earth &Environmental

note: 6" cobbles at 8'

SILTY SAND TO CLAYEY SAND, trace of clay, well
graded sand, no lime, nonplastic to low plasticity, reddish
brown

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

10-16-97

moist

~t t------j---t--------j

SAMPLE TYPE

T - Tube Sample.
0- Disturbed Bulk Sample.
U - 76rrim 0.0. 61 mm 1.0. Tube Sample
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Stopped Backhoe at 8'

3

(JJ

.; a;
Co ...
Q) Q)

c.=~

PROJECT __A_d_d_iti_o_"a_I_I"_v_e_s_ti=-9a_t_io_"_-_D_e_s_er_t_G_re_e_"_b_el_t__---'-_

JOB NO

Ic 9

!
~:: 1Of.-_..L.-...i----l.__.L-_--L L- ---l

r.:._

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I
I



~
~ 9

I
,.:
~, 101-_--L.........L---i__L.-_........L L- ~

'_ SAMPLE TYPE

T - Tube Sample.

S~ ~~~u:~~D~u~~~:nmi.~". Tube Sample 0 AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS

PROJECT __A_d_d_it_io_n_al_l_nv_e_s_ti..::.9_at_io_n_-_D_e_s_e_,t_G_'_ee_n_b_e_lt _

Page' of ,

VISUAL CLASSIFICATION

LOG OF TEST PIT NO. TP-19

sn..TY SAND, trace of boulders, trace of clay, well
graded sand, no lime, nonplastic, reddish brown

note: refused on boulders at 8'

DATE

Backhoe refused at 8'

GROUNDWA TER

DEPTH HOUR

REMARKS

moist

~ nonei 1-----+----1------1

c
o

en'';;

utl
(J)~

::>"-
::::=.- l'll0_
C/lU
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8j--UJ~-1-+_-+_-_+_-------h::-----:--=--:-:-----:::-:------------1
Stopped Backhoe at 8'

ENGINEERING GLOBAL SOLUTIONS

VISUAL CLASSIFICATION

Page 1of 1

LOG OF TEST PIT NO. TP-20

BACKHOE lYPE ----=-Fo.:..:r-=d'-:::5:-,;5:-,;5:-=O'---=:;o-- -::- _
LOCATION __.=S~ta::..:.-=2:.::3:..::8'__+'__0.::..0.:..:.'_o::.:n-=-=-ce::.:n.:..:t.:..:er_=Ii'_'_ne=__ _
ELEVATION _

DATUM _

SANDY CLAY TO CLAYEY SAND, well graded sand,
no lime, medium plasticity, brown

Sll..TY SAND, some cobbles (up to 6" in diameter), well
graded sand, nonplastic, brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

10-16-97

slightly
moist to
moist

slightly
moist to

moist
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~ SAMPLE lYPE

T - Tube Sample.

0- Disturbed Bulk Sample. • AGRA Earth &Environmental
u - 76mm 0.0. 61mm 1.0. Tube Sample lilY

I
,I
I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I



ENGINEERING GLOBAL SOLUTIONS

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TP-21

BACKHOE TYPE ~Fo::.:r.::.d_:::S:.;S:;;S:.::D~~c;;;:_.,_____,___------
LOCATION __S.::..t==a:.:....=:2,-,-4-=--7,-,-+--=0--=0--,--,-=2'-=.S_·.::..L _
ELEVATION ~_

DATUM ------

o AGRA Earth & Environmental

SILTY SAND TO SAND, trace of cobbles (up to 6" in
diameter), poorly graded sand, predominantly coarse
grained, no lime, nonplastic, brown

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

10-16-97

moist

slightly
moist to

¥t f------+-----1f--------1

SAMPLE TYPE

T - Tube Sample_
D - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample
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VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TP-22

BACKHOE TYPE _Fo_r_d_5_5_5_D _
LOCATION _

ELEVATION _

DATUM _

SILTY SAND, trace of cobbles, well graded, nonp1astic,
brown

note: low plasticity from 8' to 9'

note: trace of fme grained gravel

DATE

none

GRDUNDWATER

DEPTH HDUR

REMARKS

10-16-97

moist·

;;zt I------+---+--------f

c
o

W°';::

or!w:;:::
::J0(ij
:::: ..
'-1Il0_
WO

7-117-000062 DATE

SM

>< D

1::1---1------+--1
!::r--I----+--I
[:';':J--+---+---I

':< f--+-~+---I
" .....

"jij
o

:.c
C
illO!
~ 0

(7 .....

1

2

3

JOB NO

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

4

5

6

7

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample
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PROJECT __A_d_d_it_io_n_al_l_n_v_es_t-=i9,--a_ti_on_-_D_e_se_r_t_G_re_e_n_b_e_lt _

Backhoe refused at 6' 6"

VISUAL CLASSIFICATION

Page 10f 1

LOG OF TEST PIT NO. TP-23

BACKHOE TYPE ----=-Fo.:..:r-=d-::5~5~5:__=D=---=-=__=-==___:_-------
LOCATION __.=.S.=ta::..:..-=2=-=5-=7_+'--0=-O=-.'-'.:..:O::....·-=L=--- _
ELEVATION _

DATUM _

SILTY SAND, some gravel & occasional cobbles up to 3"
in diameter, well graded sand, nonplastic, brown

note: material became weakly lime cemented with cobbles
at 4' , strongly lime cemented at 6'

DATE

none

GROUNDWA TER

DEPTH HOUR

REMARKS

10-16-97

slightly
moist
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ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SAMPLE TYPE

T - Tube Sample.
o - Disturbed Bulk Sample.
U - 76mm 0.0. 61mm 1.0. Tube Sample
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Page 10f 1

LOG OF TEST PIT NO. TP-24

VISUAL CLASSIFICATION

BACKHOE TYPE Ford 5550
----=-:........:..-~;--~~-:-:--------

LOCATION Sta. 264+00. 30' L
ELEVATION _
DATUM _

Sn...TY SAND, trace of fme grained gravel, well graded
sand, nonplastic, brown

Stopped Backhoe at 9'

CLAYEY SAND, some fme grained gravel, well graded
sand, medium plasticity, reddish brown

DATE

GROUNDWA TER

DEPTH HOUR

REMARKS

moist

moist

:sz nonet f-----+---+--------1

SAMPLE TYPE

T - Tube Sample.

~: ~~~~~~D~u~~~~ml~~.·Tube Sample 0 AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS
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- - - - - - - - - - - - - - - - - - -
PROJECT:

LOCATION:

ADDITIONAL INVESTIGATION-DESERT GREENBELT

REATTA PASS WASH CHANELlZATION;SCOTTSDALE AZ

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D-Z487)

SIEVE SIZES

to

JOB NO:
WORK ORDER NO:

DATE SAMPLED:

7-117-000062
2

10-20-97

Sill or SAND GRAVEL COBBLES

Clay Fine Medium Coarse Fine Coarse

I Loulion & Depth Iuses I LL I PI #ZOO #100 I #so I #40 #.\0 I #16·1 #10 #8 I #4 1/4" I 3/8".1 lIZ" I 3/4" I" II lIZ"I Z" I 3" 4" I 6" Lab # I
PERCENT PASSING BY WEIGHT

TPI3 @ 2-5" & '11'15 @ 0-8' SM NV NP 13 18 23 27 31 43 55 51 76 82 88 91 95 96 99 100 100 100 100 20m

TPI3 @ 6-8' & TPI6 @ 0-8' SP-SM NV NP 8.7 12 11 21 25 35 45 49 60 66 73 77 83 81 92 96 100 100 100 21124

TP14@0-4' & 11'18 @0-8' SP-SM NV NP 5.4 7 10 13 17 29 45 53 82 90 95 97 98 99 99 100 100 100 IOU 22/26

T!'14 @ 0-8' & TPI5 @ 0-8' SM NV NP 12 16 22 26 30 40 52 57 13 80 86 89 93 95 98 100 100 100 100 22.23&2

TPI7@0-8' SP NV NP 3.4 7 15 21 28 45 62 69 89 94 97 98 99 100 100 100 100 100 100 25

'1'1'19 @ 0-1' & TP20@ 5-7' SP-SM NV NP 8.2 12 17 21 25 38 52 58 81 87 93 95 97 98 98 99 100 100 100 27/29

TP20@ 0-2' & 11'21 @0-8' SC-SM 25 7 16 20 25 29 33 46 59 65 87 92 96 98 99 100 100 100 100 100 100 28/30

Tp21 @ 0-11- & Tp23 @ 1-4' SP-SM NV Np 10 14 20 24 29 41 55 61 81 87 93 95 97 91 98 100 100 100 100 30/3.'

TP23 @ 1-4- & TP24 @ 4-9' sp·SC 31 13 7.5 9 12 15 18 28 41 47 71 81 93 91 99 99 100 100 100 100 100 33/35

TP21@0-8',TP22@0-2'&TP22@ SP-SM NV NP 9.3 13 18 23 28 43 58 64 85 90 95 91 98 99 100 100 100 100 100 30,31&3

oAGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
PROJECT:
LOCATION:

ADDITIONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, uses (ASTM D·1487)

SIEVE SIZES

JOB NO:
WORK ORDER NO:

DATE SAMPLED:

7-117-000062
2
10-20-97

Slit or SAND GRAVEL COBBLES

Clay Fine Medium Coarse Fine Coarse

I Location &< Depth I uses I LL I PI #ZOO #100 I #50 I #40 #30 I #16 I #10 #8 I #4 114" I 3tr I lIZ" I 314" I" II lIZ"I 2" I 3" 4" I 6" Lab# I

PERCENT PASSING BY WEIGHT

TP1 @O-l'& TP4@0-2' SM NV NP 35 44 52 56 60 69 76 78 85 88 91 93 96 98 100 100 100 100 100 519

TP1 @ 1-9' &. TP5 @ 8.5-10' SP-SM NV NP 9.5 14 20 26 32 43 60 65 78 82 87 90 93 95 98 100 100 100 100 6112

TP2 @ 0-9' & TP4 @ 5-9' SP-SM NV NP 8.5 13 18 22 25 33 40 43 55 60 67 71 79 83 90 95 100 100 100 7/10

11'3 @ 0-9' & TP6 @ 0-8' SP-SM NV NP 9.5 13 19 23 27 37 46 50 63 68 75 78 83 86 91 94 100 100 100 8113

TP4 @0-2'& TP5 @0-3' SM NV NP 46 56 64 67 69 75 80 82 90 93 96 97 99 99 100 100 100 100 100 9/11

TP7 @ 2-9' & TP8 @ 0-8' SP-SM NV NP 7,7 11 17 21 25 36 46 49 61 67 73 77 82 85 90 95 100 100 100 14/15

TP7 @2-9'&, TP9 @ 1-9' SP-SM NV NP 5,9 9 15 19 23 35 47 52 70 76 83 86 89 92 96 100 100 100 100 14/16

TP9@ 1-9' SP·SM NV NP 6.1 9 15 19 24 32 49 53 70 76 82 85 90 94 96 100 100 100 100 16

TP10 @ 0-8' &. TPll @ 0-9' SP-SM NV NP 9,3 14 21 26 31 46 62 68 86 92 97 98 99 100 100 100 100 100 100 17/18

20 25 31 49 64 70 82 89 94 95 98 99 "TPll @ 0-9' & TP12 @ 0-7' SP·SM NV NP 7.8 12 '100 100 100 100 100 18/19

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
I'IWH:CT:
LOCATION:

ADDITIONAL INVEST.· DESERT GREENBELT
REATTA PASS WASil CHANNELIZATION

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROll\' SYMBOL, llses IASTM 1l-Z487)

SIf:n:SIZES

JOB NO:

WORK ORDER NO:

DATE SAMPLED:

7 ·117 ~)()()062

I
07-D7·97

.,

Sill or SAND GRAVEL eOBBU:S

no. Fine M.dium Coarse Fin< Coarlc

I LocRtion& Depth I uses I LL "I PI #ZOO #100 I #~o I #40 #.'0 I #161 #10 #8 1 #4 1/4" I J/8" I I/Z" I .'14" 1" II 1/2" I 2" I \" 4" 1 6" Lah # I
\'~:Rn:NT PASSING BY WEIGHT

1I1'·I,il) 1.·I>AI.LlIV SI'·SM Nl' 0 9 JJ 19 24 311 45 58 64 80 8' 93 95 97 97 98 99 99 100 100 1

111'·2 ~,) II STRMDED SI' NI' 0 3 5 12 II> 22 38 57 65 'It 96 98 98 99 99 99 99 100 100 IUO 2

OAGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
I'HO.JECT:
LOCATION:

DESERT GREENIJELT - I'IIASE I
PIMA ROAD BETWEEN BELl. & I'INNACLE PEAK

AGRA Em'tlt & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

(;ROUP SYMllOL. USCS \ASTM 1)·2487)

SIEVE SIZES

J08NO:
WORK ORD.:R NO:

DAn: SAMPLED:

E95-116
6

07·21-95

Sill or SANll GRAVEL

Cluy Fine Mecllum COline l<'ne Coarse

l I.ocalion & llel'lh Iuses 1 1.1. I PI #200 #100 I #50 I #40 #30 I #1(. I #10 #8 I #4 1/4" I 3/8" \1/2" \ 3/4" I" II 1/2"I 2" I 3" IJlb #I
I'ERCEN,. PASSING BY WEIGHT

DIl-I ("15 - 6' CL JU 9 78 1\7 91 9J 94 % 97 97 99 99 99 IUO 100 IOU 100 IUO lOll 21S

DIl-I ell' 20 - 21.S' SM 40 14 24 29 34 37 41 54 (17 71 92. 97 100 100 lOll IOU 100 100 100 21/\

HI'-I @ 0 - 1.5' SM NY NP 24 28 35 39 44 5.5 66 71 117 93 97 100 100 100 lOll 100 100 195

HI'-3 (n' 10· lIS SC 30 10 17 22 30 35 40 54 66 71 86 92 98 99 100 100 )(JO lOll lOll 202

HP-4 (ti) S ·6.5' SM NY NP 19 2S 34 41 47 62 74 78 92 9S 97 100 100 100 100 100 100 205

IU'·S (r~ 0 - 1.5' SC 21\ 9 26 32 42 46 55 71 1\1 85 94 97 99 100 100 100 100 100 \00 20S

IU'-6 (eil 5·6.5' se 30 10 21 24 30 33 38 5(1 M 70 119 95 100 lOll 100 100 100 100 lOll 211

ltP-6 @ 13 - 15' GP·(jC 33 16 8,2 9 11 13 15 21 29 :n 47 S4 64 71 85 98 100 100 100 213

OAGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
PROJECT:
LOCATION:

DESERT GREENBELT - PHASE I

PIMA RD BETWEEN BELL &: PINNACLE PEAK RDS

AGRA Earth & Environmental, Inc,

MECIIANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D-Z487)

SIEVE SIZES

JOB NO:

WORK ORDER NO'

DATE SAMPLED'

E95-86

8
07-31-95

Silt or SANIl GRAVEL COBBLES

CI.y .-ine Medium Coarse Fine Coarse

I LOfAllon &< Depth I USCS I LL I PI #ZOO #100 I #50 I #40 #30 I #16 I #10 #81 #4 1/4" I 3/8" I l/Z" I 3/4" 1" 11 l/Z" I Z" I 3" 4" I 6" L.b# I
PERCENT PASSING BY WEIGHT

RTP 12@0-2" OP NV NP 2.5 4 6 8 10 17 2~ 25 34 37 44 48 55 59 69 73 87 100 100 254

RTI'14@O-2" SM NV NP 19 25 33 37 42 53 62 66 79 82 87 89 92 92 93 95 100 100 100 253

RTPI6@0-2' SM NV NP 23 31 40 45 51 62 72 76 87 90 95 97 99 99 100 100 100 100 100 255

HTPI9@0-4' 8M NV NP 25 31 38 41 45 55 65 68 82 86 92 '94 96 97 98 100 100 100 100 252

OAGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
PROJECT:

LOCATION:

DESERT GREENBELT· PHASE I

PIMA RD BETWEEN BELL &: PINNACLE PEAK RDS

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D·1487)

SIEVE SIZES

JOB NO:

WORK ORDER NO:

DATE SAMPLED'

E95-86

9

07-31-95

Silt or SAND GRAVEL COBBLES

CI.y Fine M.dium Coarse Fine Co.rae

I LO'Rtion & north Iuscs I 1.1. I PI #100 #100 I #50 I #40 #30 I #16 I #10 #81 #4 1/4" I 318" I 1/1" I 3/4" 1" 111/1"1 1" I ,.. 4" I 6" L.b# I
nRCENT PASSING BY WEIGHT

CN5A-I @ 5 - h' SC-SM 26 6 41 48 55 58 61 69 75 78 90 95 99 100 100 100 100 100 100 100 100 257

CN5A-2@ 10 - J IS 8M 27 5 34 40 46 50 54 67 78 83 96 98 99 100 100 100 100 100 100 100 100 262

CN5B-1 @ 5 - 6' SM 36 9 42 49 54 57 61 71 80 83 94 98 99 100 100 100 100 100 100 100 100 270

CN5B-2 @ 5 . 6' SM 32 6 39 44 48 52 55 67 76 80 95 98 99 100 100 100 100 100 100 100 100 273

CN51D @ 10· liS SC 32 9 37 43 49 52 55 64 74 77 92 95 99 100 100 100 100 100 100 100 100 278

RTP·I SW NY NP 2.1 4 11 16 22 39 59 66 88 93 98 98 100 100 100 100 100 100 100 280

RTP-3 SP-SM NY NP 5.0 8 13 16 20 33 46 52 73 83 95 97 99 99 100 100 100 100 100 281

RTI'·5 SC 29 12 15 19 24 27 31 40 48 52 61 66 73 71 84 89 96 100 100 100 100 282

RTP·6 Gp·GC 30 12 7.1 9 12 14 17 23 29 32 41 45 53 58 61 72 18 89 96 100 100 283

RTP·9 GP NY NP 3.1 6 10 13 17 27 36 39 52 57 66 72 80 86 93 96 100 100 100 284

§AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



- - - - - - - - - - - - - - - - - - -
PROJECT.

LOCATION:

DESERT OREENBELT PHASE I

PIMA RD &: DEER VALLEY RD; SCOTTSDALE

AGRA Earth & Environmental, Inc.

MECHANICAL SIEVE ANALYSIS

GROUP SYMBOL, USCS (ASTM D·1487)

SIEVE SIZES

JOB NO:

WORK ORDER NO:

DATE SAMPLED:

6-11Hl00029

2

02-27-%

Silt or SAND GRAVEL COBBLES

Clay Flac Mcdium CoerlC FiDC Coaroc

I Iuscs I LL 1 #100 I #50 T#40 #30 I #16 I #10 #8 I #4 1/4" I J/W' I l/Z" I 3/4" I" Iun" \ Z" I 4" I I

Locatioa " Dcpt II PI #ZOO 3" 6" Lab #

PERCENT PASSING BY WEIGHT

RTP-3A @ 0.0 - 5.0' SP-SM NV NP 11 14 21 24 29 41 54 58 74 79 84 85 86 87 89 91 95 95 100 11

RTP~A @ 0.0 - 4.0' SM NV NP 17 22 29 33 37 47 58 62 81 88 94 96 98 98 99 100 100 100 100 7

RTP-I0A @ 7.0 - 10.0' SP-SM NV NP 8.1 10 15 19 23 36 55 61 82 86 91 93 94 96 97 100 100 100 100 13

RTP.14A@ 0.0 - 5.0' OP NV NP 4.1 5 8 9 12 18 26 30 46 53 62 67 75 79 87 94 100 100 100 16

RTP~B @ 2.0 • 5.0' OP-OC 25 7 7.3 9 13 15 17 22 28 30 37 40 46 48 53 58 65 72 87 87 100 9

RTP-14B @ 0.0 - 5.0' OP-OC 25 9 5.1 7 10 13 15 22 30 33 48 54 63 68 76 81 87 92 100 100 100 18

RTP-22@0.0-5.0· OP 23 6 4.4 6 10 12 15 23 30 33 44 50 58 63 71 76 84 90 92 98 100 20

RTP-22 @ 15.0 - 20.0' 01' 28 8 3.9 6 9 13 17 28 37 39 48 53 60 65 75 82 92 99 100 100 100 21

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I
I
I PROJECT:

LOCATION:

MATERIAL:
SAl\1PLE SOURCE:

I

AGRA Earth & Environmental

ADuITIONAL INVESTIGATION-DESERT GREENB},.LT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

NATIVE
SEE BELOW

JOB NO:
WORK. ORDER NO:

LAB NO:
DATE SAMPLED:

7-117-000062

2
SEE BELOW

10-20-97

I
I

SAND EQUIVALENT VALUE OF SOILS Al"ID FINE AGGREGATE

ASTM D·2419

AVG SAND READING SAND EQUIVALENT
I

SAMPLE LOCATIONS AND DEPTH

I ID

5/9 TPI @0-I'&TP4 @ 0-2'

I 6/12 TPI @1-9'&TP5 @ 8.5-10'
7/10 TP2@O-9'&TP4 @5-9'

8/13 TP3 @0-9'&TP6 @ 0-8'
9/11 TP4 @O-2'&TP5 @ 0-3'

I 14/15 TP7 @2-9'&TP8 @0-8'
14/16 TP7 @2-9'&TP9 @ 1-9'

16 TP9@1-9'
17/18 TP10@O-8'&TP11 @0-9'

I 18/19 TP11 @O-9'&TP12@0-7'

20/23 TP13 @2-5'&TP15 @ 0-8'

21/24 TP13 @6-8'&TPI6 @0-8'

22/26 TP14@(}-4'&TPI8@0-8'

I 22/23&24 TP14@O-8',TPI5@0-8'&TPI6@0-8'

25 TP17 @O-8'
27/29 TP19 @O-7'&TP20 @ 5-7'

I
28/30 TP20 @0-2'&TP21 @ 0-8'

30/33 TP21 @0-8'&TP23 @ 1-4'

33/35 TP23 @l-4'&TP24 @4-9'
30/31&32 TP21@0-8'&TP22@O-2'TP22@8-9'

I
I
I
I
I

AVG CLAY READING

5.9

5.5
8.4

6.1

6.1

5.9

6.2

4.6
5.4

7.7

6.7

9.8

11.4

9.2

4.5
7.5

6.6

7.6

11.5
8.5

1.8

3.3

3.1

3.2
1.3

3.2
3.7

3.3
3.3

3.4

3.0

3.1
3.1
3.1
3.3
3.2

2.9

3.3

2.9
3.2

31

60

37

S2
21

S4

60

72
61

44

4S

32

27

34

73

43

44

43

25
38

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

30
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.-.. 25 ! f
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~ 21
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11 I I .iL' I i I i

10 I I ! ! I
0 500 1000 1500 2000 2500 3000

250 750 1250 1750 2250 2750
COMPRESSIVE SI'RENGTII (PSI)

6-117-000062

2

5/9

10-20-97

22.5 %

1500 PSI

20.5 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

· PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIA PASS WASH CHANELIZATION;SCOTISDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TPI @O-I' & TP4 @0-2'

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



I
I
I

PROJECT:

I LOCATION:

MATERIAL:
SAMPLE SOURCE:

AGRA Earth & Environmental

ADDITIONAL INVESTIGATION-DESERT GREENBELT

REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TP1 @ 0-1' & TP4 @ 0-2'

lOB NO:
WORK ORDER NO:

LAB NO:
DATE SA..\{PLED:

7-117-000062

2
5/9
10-20-97

16::=:================
SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

I ARIZONA 241A

b========;==========

I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

I SAMPLE

In

I 115

116

I
117
118

I
119

120

I
I
I
I
I
I
I
I

7 DAY BREAKS

WET
SA..\{PLE DRY

WEIGHT MOISTURE DENSITY DIAMETER

(GR) (%) (PCF) (IN)

2063 8.0 126.3 4.00

2017 7.5 124.1 3.99

2040 8.2 124.7 3.99

2055 8.3 125.5 3.99

2054 7.9 125.9 3.99

2017 8.4 123.1 3.97

CEMENT MAX

CONTENT LOAD STRESS

(%) (LBS) (PSI)

11.0 10560 840

11.0 8460 677

13.0 11331 906

13.0 11707 936

15.0 13209 1056

15.0 13308 1075

AVERAGE

STRESS
(PSI)

758

921

1066

CORRECTED
AVERAGE

STRESS
(PSI)

760

920

1070



o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT
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6-117-000062

2

6/12

10-20-97

12.9 %

1500 PSI

10.9 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20
19
18
17
16

,-.. 15
~ 14
~ 13
r.l 12
~ 11
o 10
u 9
~ 8
r.l 7
~ 6
u 5

4
3
2
1
aa 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

250 750 1250 1750 2250 2750 3250 3750 4250 4750
COMP~ SfRENGTII (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIAPASSWASHCHANELIZATION;SCOTISDALEAZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP1 @ 1-9' & TP5 @ 8.5-10'

I I

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



I
I
I

PROJECT:

I LOCATION:

MATERIAL:
SA.\1PLE SOURCE:

I
I
I

AGRA Earth & Environmental

ADDmONAL INVESTIGATION-DESERT GREENBELT
REATIA PASS WASH CHANELAZATION;SCOTISDALE AZ

SOIL CEMENT
TPI @ 1-9' & TP5 @ 8.5-10'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

JOB NO:
WORK. ORDER NO:

LAB NO:

DATE SAMPLED:

7-117-000062

2
6 &12

10-20-97

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

I SAMPLE
ID

I 55
56

I
57

58

I
59

I
60

I
I
I
I
I
I
I

7 DAY BREAKS

WET
SAMPLE DRY

WEIGHT MOISTURE DENSITY DIA.\1ETER
(GR) ('II) (PCF) (IN)

2139 8.1 130.9 3.97

2154 7.8 132.2 3.98

2124 7.4 130.8 3.89

2139 7.8 131.2 3.99

2123 7.9 130.1 3.99

2130 7.7 130.8 3.99

CEMENT MAX

CONTENT LOAD STRESS

('II) (LBS) (PSI)

11.0 17975 1452

11.0 19162 1540

13.0 20329 1711

13.0 21832 1746

15.0 22128 1770

15.0 22010 1760

AVERAGE
STRESS

(PSI)

1496

1728

1765

CORRECTED
AVERAGE

STRESS
(PSI)

1500

1730

1770



ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SOIL CEMENT COMPRESSIVE STRENGm VERSUS CEMENT CONTENT

30
29
28 /27 I26 /

'""' 25 if
~24 ! A
~~ i I /1

~ 21
i ! I I

i020
i

;
u 19 ,

~ 18 i I i /
I y

r;J 17 ii
~ 16
u 15 i .ii

I 7 I14 ! I J13 i 1712 I lL11 "r
10 I

0 500 1000 1500 2000
250 750 1250 1750

COMPRESSIVE SI'RENGTII (PSI)

6-117-000062

2

7/10

10-20-97

25.9 %

1500 PSI

23.9 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGm:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP2 @ 0-9' & TP4 @ 5-9'

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



I
I
I

AGRA Earth & Environmental

PROJECT:

I LOCATION:
MATERIAL:
SAMPLE SOURCE:

ADDITIONAL INVESTIGAnON-DESERT GREENBELT
REATIA PASS WASH CHANELAZATION:SCOTISDALE AZ
SOIL CEMENT
TP2 @ 0-9', TP4 @ 5-9'

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

7-117-000062
2
7/10
10-20-97

1==========
SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

I ARIZONA 241A

==========

I

I
77 2060

787 2078

I
I
I
I
I
I
I
I

I SAMPLE

In

7 DAY BREAKS

6.3 132.0 3.99

6.1 132.5 3.99

6.4 131.2 3.98
6.4 129.5 3.99

7.5 126.7 3.99

5.8 129.9 3.99

1060

10tO

CORRECTED
AVERAGE

STRESS
(PSI)

1011

1061

1162 1160

AVERAGE
STRESS

(PSI)

ENGINEENING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

CEMENT MAX
CONTENT LOAD STRESS

(%) (LBS) (PSI)

11.0 12320 985
11.0 12952 1036

13.0 13387 1076

13.0 13071 1045

15.0 14139 1131
15.0 14930 1194

DIAMETER
(IN)

DRY

MOISTURE DENSITY
(%) (PCF)

2121

2125

2110
2083

WET

SAMPLE
WEIGHT

(GR)

73

74

75
76

I
I



SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

o AGRA Earth & Environmental

1000 1500 2000 2500 3000 3500 4000 4500 5000
750 1250 1750 2250 2750 3250 3750 4250 4750

COMP~IVESfRENG11I (PSI)
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6-117-000062

2

8/13

10-20-97

12.0 %

1500 PSI

10.0 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

ENGINEERING GLOBAL SOLUTIONS

20
19
18
17
16

~ 15
~ 14
~ 13
E:: 12
Z 11
o 10
u 9

~ 8
:::2 7
r.:I 6
u 5

4
3
2
1
oa 500

250

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP3 @ 0-9' & TP4 @ 5-9'

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



I
I
I AGRA Earth & Environmental

I
I

PROJECT: ADDmONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REAlTA PASS WASH CHANELIZATION;SCOlTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP4 @ 0-2' & TP5 @ 0-3'

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

6-117-000062

2

9/11

10-20-97

I SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

I
I

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

1500 PSI

33.5 %

35.5 %

2000
1750

1000 1500
750 1250

COMPRESSIVE SI'RENGTII (PSI)

500
250

40....---..,----.------,-----,---...,....---..,....---,.------,
38+---+------i.....-------i----.f------i---+---f-----l
36+---+---+----'-+---~-~---+---,'::..--+---I

34+---+---+---+---f--------;-----i:'''"-'--+-----1
/,

~ 32+----+----f---+----+----f--/++-,-----.f----j
~ 30+---+---+---i----f--------;--r':..'--+---+---1

£ 28t====l====l====l====l===t1c::=t===t==~
~ 26t===t===t===±===±==:;zt1:/===t:==±===1
8 24+----+------if---+---....;...--".,t./~---+---_+_--_I
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oI

I
I

I

I

I

I

I
I
I
I

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I
I

PROJECf:

I LOCATION:

MATERIAL:
SAMPLE SOURCE:

AGRA Earth & Environmental

ADDmONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TP4 @ 0-2' & TP5 @ 0-3'

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SAMPLED:

7-117-000062

2

9/11

10-20-97

1==========
SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

I ARIZONA 241A

================

I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

I SAMPLE

ID

I
25

26

I
27

28

I
29

I
30

I
I
I
I
I
I
I

7 DAY BREAKS

WET
SA.t\lPLE DRY

WEIGHT MOISTURE DENSITY DIAMETER

(GR) (~) (PCF) (IN)

2038 9.4 123.2 3.98

2020 9.1 122.5 3.99

1988 9.2 120.4 3.99

2009 9.2 121.7 3.99

2005 9.1 121.5 3.99

2007 9.4 121.3 3.99

CEMENT MAX

CONTENT LOAD STRESS

(~) (LBS) (PSI)

11.0 9810 789

11.0 7930 634

13.0 9690 775

13.0 9610 769

15.0 10876 870

15.0 10480 838

AVERAGE

STRESS
(PSI)

711

772

854

CORRECTED
AVERAGE

STRESS
(PSI)

710

770

850



o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT COMPRESSIVE STRENGm VERSUS CEMENT CONTENT
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! i
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6-117-000062

2

14/15

10-20-97

10.5 %

1500 PSI

8.5 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20
19
18
17
16

,--. 15
~ 14
2 13
~ 12
Z 11
o 10
u 9
2 8
t.l 7
8 6

5
4
3
2
1
oo 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

250 750 1250 1750 2250 2750 3250 3750 4250 4750
COMP~ SiRENGTII (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGm:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Ear~' & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIA PASS WASH CHANELIZATION;SCOTISDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP7 @ 2-9' & TP8 @ 0-8'

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



I
I
I
I

PROjECf:

LOCATION:
MATERIAL:
SA,\ofPLE SOURCE:

I
I
I

AGRA Earth & Environmental

ADDITIONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TP7 @ 2-9'. TP8 @ 0-8'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

JOB NO:
WORK ORDER NO:

LAS NO:
DATE SA,\ofPLED:

7-117-000062

2
14/15
10-20-97

I
I
I

I
I
I
I
I
I

7 DAYBREAKS

WET

SA,\ofPLE SAMPLE DRY CEMENT MAX

ID WEIGHT MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS

(GR) (%) (PCF) (IN) (%) (LBS) (PSI)

61 2194 7.5 135.0 3.90 11.0 19538 1636

62 2205 7.5 135.7 3.90 11.0 23543 1971

63 2201 7.7 135.2 3.90 13.0 22207 1859

64 2206 7.2 136.1 3.90 13.0 24363 2039

65 2174 7.0 134.4 4.00 15.0 26400 2101

66 2205 7.2 136.0 3.90 15.0 28120 2354

AVERAGE

STRESS
(PSI)

1803

1949

2227

CORRECfED
AVERAGE

STRESS
(PSI)

1800

1950

2230

I
I

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



ENGiNEERiNG GLOBAL SOLUTIONS

o AGRA Earth &Environmental

20
19
18
17

i i
~ 16 I L !'-" 15
Eo< Vz 14
~ 13 ./1 I

I

8 12 I j7 I
~ 11 1/: I

~ 10 I Y
I ,/11.:1 ! ,u 9

I )'
8 I I, I I ! I I7 I

I I I I I I I !6
I I ! i I I I5 , !

0 500 1000 1500 2000 2500 3000
250 750 1250 1750 2250 2750

COMPRESID'E STRENGllI (PSI)

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

6-117-000062

2

14/16

10-20-97

10.8 %

1500 PSI

8.8 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & En :ronmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENB

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP7 @ 2-9' & TP9 @ 1-9'

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



I
I
I
I
I
I
I

PROJECT:
LOCATION:

MATERIAL:
SAMPLE SOURCE:

AGRA Earth & Environmental

ADDITIONAL INVESTIGATION-DESERT l.JtiliENllELT

REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOn. CEMENT
TP7 @ 2-9' & TP9 @ 1-9'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SAL~PLED:

7-117-000062

2

14/16
10-20-97

19 2190 7.6 134.6 3.99

I 20 2172 7.9 133.1 3.98

21 2200 7.4 135.5 4.00

I 22 2213 7.4 136.3 3.99

23 2190 7.8 134.4 4.00

I 24 2166 7.3 133.5 4.00

I
I
I
I
I
I
I

7 DAY BREAKS

I
I

SAMPLE

ID

WET
SAMPLE
WEIGHT

(GR)

DRY

MOISTURE DENSITY
(%) (PCF)

DlAL~ETER

(IN)

CORRECTED

CEMENT MAX AVERAGE AVERAGE

CONTENT LOAD STRESS STRESS STRESS

(%) (LBS) (PSI) (PSI) (PSI)

11.0 23493 1879

11.0 22267 1790 1834 1830

13.0 25589 2036

13.0 25826 2065 2051 2050

15.0 29465 2345

15.0 30493 2427 2386 2390

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



• AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT COMPRESSIVE STRENGTII VERSUS CEMENT CONTENT
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6-117-000062

2

15/16

10-20-97

11.3 %

1500 PSI

9.3 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20
19
18
17
16

~ 15
~ 14
~ 13
~ 12
Z 11
o 10
u 9
~ 8
'"l 7
:::E
~ 6

5
4
3
2
1
oo 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

250 750 1250 1750 2250 2750 3250 3750 4250 4750
COMPRESSIVE STRENGTH (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTII:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIA PASS WASH CHANELIZATION;SCOTISDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP8 @ 0-8' & TP9 @ 1-9'

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



I
I
I AGRA Earth & Environmental

I PROJECf:
LOCATION:

MATERIAL:
SAM:PLE SOURCE:

ADDmONAL INVESfIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

, SOIL CEMENT

TP8 @ 0-8' & TP9 @ 1-9'

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

7-117-000062

2
15/16
10-20-97

I
I SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

ARIZONA 241A

I

31 2206 7.8 135.3 3.90

I 32 2201 8.4 134.3 3.90

33 2195 8.0 134.4 3.90

I 34 2205 8.8 134.0 3.90

I
35 2207 8.0 135.2 4.00

36 2206 7.4 135.9 3.90

I
I
I
I
I
I
I

7 DAY BREAKS

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

CORRECI'ED
AVERAGE

STRESS
(PSI)

2675 2680

1852 1850

2248 2250

AVERAGE
STRESS

(PSI)

CEMENT MAX
CONTENT LOAD STRESS

(~) (LBS) (PSI)

11.0 21120 1768

11.0 23137 1937

13.0 26894 2251
13.0 26815 2245

15.0 32823 2612

15.0 32708 2738

DIAMETER
(IN)

DRY
MOISTURE DENSITY

(~) (PCF)

WET
SAMPLE SAMPLE

ID WEIGHT
(GR)

I
I
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ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT COMPRESSIVE STRENGTII VERSUS CEMENT CONTENT

AGRA Earth & Environmental

6-117-000062

2

17/18

10-20-97

16.9 %

1500 PSI

14.9 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

o AGRA Earth &Environmental

500 1000 1500 2000 2500 3000
250 750 1250 1750 2250 2750

COMP~IVE STRENGTH (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTII:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

20
19

18

17
~ 16
~
'-' 15

2 14

~ 13
812

211
~ 10
w
u 9

8
7

6
5 o

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENB

LOCATION: REAITA PASS WASH CHANELIZATlON;SCOITSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP10 @ 0-8' & TP11 @ 0-9'

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



I
I
I
I PROJECf:

LOCATION:

MATERIAL:
SAMPLE SOURCE:

I
I
I

AGRA Earth & Environmental

ADDiTIONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TPI0 @ 0-8' & TP11 @ 0-9'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SA.~PLED:

7-117-000062

2

17/18
10-20-97

I
I
I
I
I
I
I
I
I
I

7 DAY BREAKS

WET

SAMPLE SAMPLE DRY CEMENT MA."{

ID WEIGHT MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS

(GR) (%) (PCF) (IN) (%) (LBS) (PSI)

13 2114 7.3 130.3 3.99 11.0 15642 1251

14 2148 7.1 132.7 3.98 11.0 14475 1163

15 2087 7.4 128.5 3.99 13.0 16797 1343

16 2083 7.0 128.8 3.99 13.0 15800 1264

17 2086 7.3 128.6 3.99 15.0 18916 1513

18 2085 7.4 128.4 3.98 15.0 19004 1528

AVERAGE
STRESS

(PSI)

1207

1304

1520

CORRECTED
AVERAGE

STRESS
(PSI)

1210

1300

1520

I
I

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS
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SOIL CEMENT COMPRESSIVE STRENGm VERSUS CEMENT CONTENT

500 1000 1500 2000 2500 3000
250 750 1250 1750 2250 2750

COMPIIDSIVE SiRENGnI (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGm:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

6-117-000062

2

18/19

10-20-97

14.1 %

1500 PSI

12.1 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20
19
18
17

~ 16
~
~ 15

~ 14

~ 13
8 12

~ 11
~ 10
r.l
U 9

8

7

6
5o

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENB

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TPll @ 0-9' & TP12@0-T

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I o AGRA Earth &Environmental

ENGINEERING GLOBAL SOLUTIONS



I
I
I AGRA Earth & Environmental

I
PROJECT:
LOCATION:

MATERIAL:
SAMPLE SOURCE:

ADDmONAL INVESTIGATION-DESERT GREENBELT
REATIA PASS WASH CHANELAZATION;SCOTISDALE AZ

SOIL CEMENT
TP11 @ 0-9' & TP12 @0-7'

JOB NO:
WORK ORDER NO:

LAn NO:
DATE SAMPLED:

7-117-000062

2
18/19

10-20-97

I
I

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

I

7 2205 9.0 133.8 3.99

I
8 2164 8.7 131.7 4.00

9 2191 8.5 133.6 4.00

I 10 2211 9.1 134.0 4.02

11 2220 8.9 134.8 3.99

I 12 2231 9.0 135.4 4.02

I
I
I
I
I
I
I

7 DAYBREAKS

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

CORRECTED
AVERAGE

STRESS
(PSI)

2102 2100

1729 1730

1251 1250

AVERAGE

STRESS
(PSI)

CEMENT MAX

CONTENT LOAD STRESS

(%) (LBS) (PSI)

11.0 16393 1311

11.0 14969 1191

13.0 21416 1704

13.0 22267 1754

15.0 27250 2179

15.0 25708 2025

DIAMETER
(IN)

DRY

MOISTIJRE DENSITY
(%) (PCF)

WET
SAMPLE SAMPLE

ID WEIGHT
(GR)

I
I



o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT COMPRESSIVE STRENGTII VERSUS CEMENT CONTENT

i ! j ! ! ! ! ! j , j j i ~ l ,
i i ! i !

,
i I i ! ! ! 1 i !

I i I

! ~ ! i i i i ! i i i j 1 I
~I

i ! i I ! ! I ! ! ! I I I j ! 1I I ,
i I I , .1 i ! ! !

,
! ! ! i! I i !

i ! 7!
,

i !
,

~ I
,

Ii i ; !

: I L I i ! 1 !
, I ! II

I if -, i t ! I I i I i 1I

I ! I J ! I I I I ,
I ! ! II

I ! ! 7i ! i i ! ! ! ! ! ! I ~

i i i i I I I i i i I ! i i ! ~ !
I ! I I ! ! I ! ,

!
,

! I ! ! !, I

i I i I ! i I i i I I ; i I i ~I
, I

I I I I ~ I i ! 1 I ! I ! ! j!

I ! I i I i I i i i , i I i I j !
I I I I i I ! I ! I I i ! I i ! iI

I I I ! i I i j i I I I i i ~

I I ! ! i ! i ! ! i I i ! I ! I
! I i

I I I I i I i i I I I f,
i I i ! I ! I i j I i ! i i ! ~! I

6-117-000062

2

20/23

10-20-97

17.4 %

1500 PSI

15.4 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20
19
18
17
16

~ 15
~ 14
~ 13
~ 12
Z 11
o 10
u 9
~ 8
~ 7
~ 6
u 5

4
3
2
1
oo 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

250 750 1250 1750 2250 2750 3250 3750 4250 4750
COMPRE;SlVE SI'RENGTII (PSI)

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTII:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Env'-onl!1ental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP13 @ 2-5' & TP15 @ 0-8'

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



I
I
I
I PROJECT:

LOCATION:
MATERIAL:
SA.L\fPLE SOURCE:

I

AGRA Earth & Environmental

ADDITIONAL INVESfIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TP13 @ 2-5' & TP15 @ 0-8'

lOB NO:
WORK ORDER NO:

LAB NO:
DATE SAMPLED:

OO62סס-7-117

2
20/23
10-20-97

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

I
I
I WET

SA.L\fPLE SAMPLE

I lD WEIGHT
(GR)

79 2131

I 80 2112

81 2137

I 82 2120

I
83 2097

84 2100

I
I
I
I
I
I
I

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

7 DAY BREAKS

DRY CEMENT MAX

MOISTURE DENSITY DlA.\fETER CONTENT LOAD STRESS

(~) (PCF) (IN) (~) (LBS) (PSI)

7.7 130.9 3.99 11.0 15879 1270

7.8 129.6 3.99 11.0 14238 1139

7.5 131.5 3.97 13.0 17323 1399

8.0 129.8 3.99 13.0 17580 1406

7.4 129.1 3.99 15.0 17916 1433

7.5 129.2 3.99 15.0 17362 1389

AVERAGE

STRESS
(PSI)

1204

1403

1411

CORRECTED
AVERAGE

STRESS
(PSI)

1200

1400

1410



ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

SOIL CEMENT COMPRESSIVE STRENGm VERSUS CEMENT CONTENT

30
! ~29 /:28 /27 1/26

__ 25 fi
/!

~24 I /
~~ ! !/

~ 21 A
/1

8 20 ! I / I
~ 19 I V I18 ! I /1 , ,
~ 17
~ 16 i / I
u 15 ./ 1

7 I14 /1 I13 I 7 I i12
IL !11 ".(

10
0 500 1000 1500 2000

250 750 1250 1750
COMPRFSSIVE S'ffiENGTH (PSI)

6-117-000062

2

15/16

10-20-97

29.3 %

1500 PSI

27.3 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGm:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDmONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP13 @6-8'& TP16@ 0-8'

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



I
I
I AGRA Earth & Environmental

I
· PROJECT:

LOCATION:

MATERIAL:
SAMPLE SOURCE:

ADDmONAL INVESfIGATION-DESERT GREENBl:.LT

REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOIL CEMENT
TP13 @ 6-8' & TP16 @ 0-8'

JOB NO:
WORK ORDER :'1'0:

LAB NO:
DATE SAM:PLED:

7-117-000062

2
21/24
10-20-97

I
I SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

ARIZONA 241A

I

103 2029 4.9 127.9 3.97

I 104 2026 5.1 127.5 3.98

105 2046 5.5 128.3 3.98

I 106 2065 6.5 128.2 3.98

107 2055 5.5 128.8 3.98

I 108 2053 5.5 128.7 3.97

I
I
I
I
I
I
I

7 DAYBREAKS

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

CORRECfED
AVERAGE

STRESS
(PSI)

626 630

777 780

548 550

AVERAGE

STRESS
(PSI)

CEMENT MAX

CONTENT LOAD STRESS

(~) (LBS) (PSI)

11.0 6860 554

11.0 6740 542

13.0 7970 641

13.0 7615 612

15.0 10401 836

15.0 8880 717

DIA.\fETER
(IN)

DRY

MOISTURE DENSITY
(~) (PCF)

WET
SAMPLE
WEIGHT

(GR)

SAMPLE
ID

I
I



ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

6-117-000062

2

22/23/24

10-20-97

14.8 %

1500 PSI

12.8 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

750250

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

20.,....--~-,.----.,---..,.----,--......,....---,----.,--...,...--....---,...----.,

19+--i----f--+--+---+--+--i----f--+---+---+----i
18+--+---1---+--+---+----+--+---1--+--+---+----1
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~ 14+---4'_-+_-+1---+---+--!-./"-+::;."..A~l_-+-I--+--1-,:--;
Z 13+---t---+-+---+- ~__+_"Y:.'~-+--+---+-+---t

8 12+--+--+----;r----i--+Vi~./1~--+--+---+--+_-+-__1
I .A

Eo< 11 +--+---!--!---i----+--+--+--!----;---+---+--i
Z il
f;J 10+--+--+--+--+--+--+--+--+---!!----'!----!'----j
Si i
u 9+--...1--t-.--+/--+--+--!---+--+--+---t--+-1

I
8+--+--+--+--+--+--+--+--+-----<!---i-----i~--I

I ! . I,

7+--+--+--+--+--+--+--+-'--+---+---+---+---1
6+--+--+jl __+I. __+ji _-+_-+__+-!;--+---+---li-----it----i
5+---+--r-1, -+----+--+--+--+--+--t--+--;I---j
o 500 1000 1500 2000 2500 3000

1250 1750 2250 2750
COMPRESSIVE SI'RENGTH (PSI)

AGRA Earth & Environmental

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

PROJECT: ADDmONAL INVESTIGATION-DESERT GREENE

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP14 @ 0-4',TP15 @ 0-8'&TP16 @ 0-8'

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



I
I
I

PROJECT:

I LOCATION:

MATERIAL:
SAMPLE SOURCE:

I

I

AGRA Earth & Environmental

ADLtTIONAL INVESTIGATION-DESERT GREENBELT
REATIA PASS WASH CHANELAZATION;SCOTISDALE AZ

SOIL CEMENT
TP14 @0-4', TP15 @0-8' & TP16 @ 0-8'

SOIL CEMENT PLUGS COMPRESSIVE STRENGm
ARIZONA 241A

JOB NO:
WORK ORDER :"0:

LAB NO:
DATE SAMPLED:

7-117-000062

2

22/23/24
10-20-97

I
I
I
I
I
I
I
I
I
I

7 DAYBREAKS

WET

SAMPLE SAMPLE DRY CEMENT MAX

ID WEIGHT MOISTURE DENSITY DIA.'fETER CONTENT LOAD STRESS

(GR) (%) (PCF) (IN) (%) (LBS) (PSI)

1 2136 7.1 131.9 3.99 11.0 14337 1147

2 2146 7.3 132.3 3.98 11.0 14337 1152

3 2144 7.3 132.2 3.99 13.0 15325 1226

4 2147 7.4 132.2 3.98 13.0 16116 1295

5 2113 6.9 130.7 3.99 15.0 18687 1495

6 2127 7.3 131.1 4.10 15.0 18470 1399

AVERAGE

STRESS
(PSI)

1150

1261

1447

CORRECTED
AVERAGE

STRESS
(PSI)

1150

1260

2300

I
I

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



I
I

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

6-117-000062

2

22/26

10-20-97

14.7 %

1500 PSI

12.7 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

i i ! i

I
, , i i

I ! ! II ! i i ! I i! ! , ! ! !
I I ! I i ! , i i

,

I I II I
, I ! ; I I i: I I

i , ! i! ! I ! ! I ; !

I i ! I I 1 !
I I i

i
i Ij

J
i

Ji ! ! ! 1 i
I ! I I

I
i I I

, !

! I
;

1 I j ! i i I
! i j j ! i j

I I ! I 1 ! I I I I I ! ii

I ! ; I } ; i
! ! ! i ! i

I I I I I 1/' i i I I ! tI i j ! ! ' I i.! ! I

I I I i I A
I I ! I I i II

I! ! I ! II ! I I

I i

I
i ! /f !

, I i ! i ; iI I I I i iI ! ! !i I I I i i

I I I I X I I i i

I
! ! II ! i i II I I i I
I

I I I V I I I I I I I I I II I II I ! I! !

12

11

20

19

18

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

10 o 500 1000 1500 2000 2500 3000 3500 4000
250 750 1250 1750 2250 2750 3250 3750

COMPIIDffi'E SfRENGTH (PSI)

E17

~ 16

~ 15

~ 14
w
~ 13u

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

AGRA Ear~: & Er.vironmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENE

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP14 @ 0-4' & TP18 @ 0·8'

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



I

I

I
I PROJECT:

LOCATION:

MATERIAL:

SAMPLE SOURCE:

I
I

AGRA Earth & Environmental

ADDmONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOIL CEMENT
TP14 @ 0-4' & TP18 @ 0-8'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

ARIZONA 241A

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SAMPLED:

7-117-000062
2

22/26

10-20-97

I
I
I
I
I
I
I
I
I
I

7 DAYBREAKS

WET
SAMPLE SAMPLE DRY CEMENT MAX

IV WEIGHT MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS
(GR) (~) (PCF) (IN) (~) (LBS) (PSI)

49 2100 8.4 128.1 3.98 11.0 14139 1136

50 2109 8.6 128.4 3.98 11.0 14000 1125

51 2156 8.1 131.9 3.98 13.0 19854 1596

52 2138 8.4 130.4 3.99 13.0 19772 1581

53 2184 8.4 133.3 3.99 15.0 22425 1793

54 2197 8.4 134.0 3.99 15.0 26204 2096

AVERAGE

STRESS
(PSI)

1131

1589

1945

CORRECTED
AVERAGE

STRESS
(PSI)

1130

1590

1950

I
I

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS



ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

20
I I19
I18 I I17 !

~ 16 !

.~--- 15
~ 14 ~I

~ 13
..,}/ i

8 12 ~
!~ I I

~ 11
i i, ,

1 I
~ 10 !

W I(.) 9
8 I I I i

, I7 !

I I i I I I6
I I I I I5

0 500 1000 1500 2000 2500 3000
250 750 1250 1750 2250 2750

COMPREiWE SfRENGllI (PSI)

6-117-000062

2

2.1

10-20-97

14.6 %

1500 PSI

12.6 %

JORNO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILI1Y AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & En :ronmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REAITA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP17 @ 0-8' & TP18 @ 0-8'

I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I



I
I

I
PROJECI':

'. LOCATION:
MATERIAL:
SA.\1PLE SOURCE:

I

AGRA Earth & Environmental

ADDmONAL INVESTIGATION-DESERT u~EN't3ELT

REATTA PASS WASH CHANELAZATION;SCOTTSDALE AZ

SOIL CEMENT
TP17 @0-8' & TP18 @0-8'

JORNO:
WORK ORDER ~O:

LAB NO:
DATE SAMPLED:

OO62סס-7-117

2

25
10-20-97

o AGRA Earth &Environmental
ENGINEE~ING GLOBAL SOLUTIONS

I
Ii
I WET

SAMPLE SAMPLE

I
ID WEIGHT

(GR)

109 2138

I' 110 2119

111 2193

I 112 2200

113 2217

I 114 2205

I
I
'I
I'
I'
I
I

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

7 DAY BREAKS

DRY CEMENT MAX

MOISTURE DENSITY DIA.\1ETER CONTENT LOAD STRESS

('II) (PCF) (IN) ('II) (LBS) (PSI)

8.4 130.4 3.98 11.0 12003 965

9.0 128.6 3.99 11.0 11173 894

9.0 133.1 3.98 13.0 21583 1735

8.5 134.1 3.98 13.0 21137 1699

9.0 134.5 3.99 15.0 26775 2141

8.2 134.8 4.00 15.0 28001 2228

AVERAGE
STRESS

(PSI)

929

1717

2185

CORRECTED
AVERAGE

STRESS
(PSI)

930

1720

2190



SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

o AGRA Earth & Environmental

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILIlY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

ENGINEERING GLOBAL SOLUTIONS

6-117-000062

2

27/29

10-20-97

14.3 %

1500 PSI

12.3 %

2500

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

20001500

1/

j

/

i Li
7

I i
I i

i ! I

I I
1000

750 1250 1750 2250
COMPRESSIVE SfRENGnI (PSI)

20

19

18

17

g 16

~ 15

~ 14
0
CJ 13

~ 12 I
\oJ

~ 11 ICJ
10 I

i
9

!8

7
0 500

250

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP19 @ 0-7' & TP20 @5-7'

I
I
I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I AGRA Earth & Environmental

I
I

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

ADDITIONAL INVESTIGATION-DESERT GREENI:>cLT
REATTA PASS WASH CHANELAZATlON;SCOTTSDALE AZ

SOIL CEMENT
TP19 @O-T & TP20 @ 5-7'

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SAMPLED:

7-117-000062

2
27-29

10-20-97

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

I'

37 2173 9.1 131.7 3.90

I
38 2173 8.9 132.0 4.00

39 2152 9.8 129.6 4.00

Ii 40 2174 9.6 131.2 4.00

41 2153 9.3 130.3 3.90

I' 42 2151 8.8 130.8 3.90

I
I
I,
I
I
I
I

7 DAY BREAKS

ENGINEERING GLOBAL SOLUTIONS

• AGRA Earth &Environmental

CORRECTED
AVERAGE

STRESS
(PSI)

1794 1790

1479 1480

1457 1460

AVERAGE
STRESS

(PSI)

CEMENT MAX

CONTENT LOAD STRESS

('*') (LBS) (PSI)

11.0 17758 1487

11.0 17936 1427

13.0 19142 1523

13.0 18040 1436

15.0 21317 1784

15.0 21535 1803

DIAMETER
(IN)

DRY

MOISTURE DENSITY
('*') (PCF)

WET
SAMPLE SAMPLE

ID WEIGHT
(GR)

I
I



ENGJ.NEERING GLOBAL SOLUTIONS

o AGRA Earth &Environmental

6-117-000062

2

28/30

10-20-97

19.4 %

1500 PSI

17.4 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

250

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTII:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

20..---..,..--..,..--...,....--...,....--...,....--.,..--.,..--.,..----.,,.....--,.....----,----,
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! I8+---+--+--t----+-+---+--+--+--!-+---t---t

1
--f
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I
--+---+---+---+-

1
-

i
!I---I'I-----1,,.....---,
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I I I

5+--+--~___jf-___4----+--+--+--+-+_-+--+---l
o 500 1000 1500 2000 2500 3000

750 1250 1750 2250 2750
mMPRESSIVE SfRENGTII (PSI)

AGRA Earth & Environmental

SOIL CEMENT COMPRESSIVE STRENGTII VERSUS CEMENT CONTENT

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENE

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSD

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP20 @ 0-2' & TP21 @ 0-8'

I
I
I
I
I
I
I
I
I
1\

I
I'
I
I
I
I:

III
I
I



o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

JOB NO:
WORK ORDER NO:

LAB NO:
DATE SA..\tPLED:

I
I
I
I

PROJECT:
LOCATION:

MATERIAL:
SAMPLE SOURCE:

I.......
I
I
I WET

SAMPLE SAMPLE

ID WEIGHT

I (GR)

43 2034

I
44 2008

45 2099

I
46 2116

47 2116

I
48 2114

I
I
I
I
'I
I
I

AGRA Earth & Environmental

AD;:JITIONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOIL CEMENT
TP20 @ 0-2' & TP21 @ 0-8'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

7 DAYBREAKS

DRY CEMENT MAX
MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS

(%) (PCF) (IN) (%) (LBS) (PSI)

8.0 124.6 3.90 11.0 8130 681
7.8 123.2 3.90 11.0 8580 718

8.9 127.5 3.90 13.0 11252 942

9.2 128.2 3.90 13.0 11608 972

9.1 128.3 3.90 15.0 14653 1227

8.8 128.5 3.90 15.0 14080 1179

AVERAGE

STRESS
(PSI)

699

957

1203

7-117-000062

2

28/30
10-20-97

CORRECTED
AVERAGE

STRESS
(PSI)

700

960

1200



I
I
I

PROJECf:

I LOCATION:

MATERIAL:
SAMPLE SOURCE:

I
I
I

AGRA Earth & Environmental

ADDITIONAL INVESTIGATION-DESERT GKEENBELT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOIL CEMENT
TP21 @0-8', TP22 @ 0-2'& TP22 @ 8-9'

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

lOB NO:
WORK ORDER ~O:

LAB NO:
DATE SA,.\{PLED:

7-117-000062

2

30/31/32
10-20-97

1396 1400

1575 1580

I
I
I
I
I
I
I
I
I
I
I

7 DAY BREAKS

WET

SAMPLE SAMPLE DRY

ID WEIGHT MOISTURE DENSITY DIA,.\{ETER

(GR) (~) (PCF) (IN)

91 2180 8.5 132.9 3.98

92 2159 8.8 131.2 3.99

93 2167 8.8 131.7 3.99

94 2167 8.8 131.7 3.98

95 2159 8.5 131.6 3.98

96 2162 9.2 130.9 3.97

CEMENT MAX

CONTENT LOAD STRESS

(~) (LBS) (PSI)

11.0 17636 1418

11.0 17184 1374

13.0 18944 1515

13.0 20348 1636

15.0 21337 1715

15.0 21021 1698

AVF:RAGE

STRESS
(PSI)

1707

CORRECTED
AVERAGE

STRESS
(PSI)

1710

I
OAGRA Earth &Environmental

ENGINEERING GLOBAL SOLUTIONS



SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

o AGRA Earth &Environmental

t ! i i
1 ; I I I! ! ! ! i I

! i
I

! I i I I

i I! ! I
I ! I i i

!

I i i iI j i
i I j I ! i i ! I i j! j

I I : j i
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I i I I I I /1 I I i I!
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,
ii

I i I I I Ji I i ! i iI !

I i ! I 1/ I I I I i I
I I

I I I I I I ! I I i! I I ! !

! I i i I ! I i i!

I I I I I I I I I II I

I I !. I I

! I I !i I
I

I ! I I

I II i ! ! ! i !

ENGINEERING GLOBAL SOLUTIONS

6-117-000062

2

30/31/32

10-20-97

14.2 %

1500 PSI

12.2 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

500 1000 1500 2000 2500 3000
250 750 1250 1750 2250 2750

mMP~ SiRENGTII (PSI)

20
19
18
17

~ 16

i ~:
~ 13
8 12

rz 11
~ 10
\:J
U 9

8
7

6
5 o

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & El'vironmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP21 @ 0-8', TP22@ 0-2'& TP22@ 8-9'

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



ENGINEERING GLOBAL SOLUTIONS

OAGRA Earth &Environmental

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

20
19
18 !17
16 ..-;--

,..... 15 I ! ---r-
~ 14 I ! .----,
~ 13 ! ..;:::--
~ 12 ,-

11 Io 10
u 9 I I

~ 8 I ! I
~ 7 ! I I
2

6 I l
~ i Iu 5

I i I !4 ! ! ! I3 I I I2 I ! I !1 I I ! I0 !

0 500 1000 1500 2000
250 750 1250 1750

mMPRESSIVE S'rnENGTII (PSI)

6-117-000062

2

30/33

10-20-97

17.5 %

1500 PSI

15.5 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDmONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATIA PASS WASH CHANELIZATION;SCOTISDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP21 @ 0-8' & TP23 @ 1-4'

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



I
I
I AGRA Earth & Environmental

I
PROJECT:
LOCATION:

MATERIAL:
SAMPLE SOURCE:

I

ADDITIONAL INVESfIGAnON-DESERT GREENBI:LT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOll-CEMENT
TP21 @ 0-8' & TP23 @ 1-4'

lOB NO:
WORK ORDER :'10:

LAB NO:
DATE SAJ\1PLED:

7-117-000062

2
30/33
10-20-97

I SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

I

97 2155 8.2 131.7 3.98

I
98 2156 7.3 132.9 3.99

99 2150 8.2 131.4 3.99

I 100 2160 8.2 132.0 3.98

101 1981 75 121.9 3.98

I 102 1956 7.4 120.5 3.99

I
I
I
I
I
I
I

7 DAYBREAKS

ENGINEERING GLOBAL SOLUTIONS

o AGRA Earth & Environmental

CORRECTED
AVERAGE
STRESS

(PSI)

432 430

544 540

1375 1380

AVERAGE

STRESS
(PSI)

CEMENT MAX
CONTENT LOAD STRESS

('*') (LBS) (PSI)

11.0 5120 412

11.0 5660 453

13.0 7495 599

13.0 6071 488

15.0 16749 1346

15.0 17560 1404

DIAMETER
(IN)

DRY

MOISTURE DENSITY
('*') (PCF)

WET
SAMPLE SAMPLE

In WEIGHT
(GR)

I
I



o AGRA Earth &Environmental

SOIL CEMENT COMPRESSIVE STRENGTH VERSUS CEMENT CONTENT

,
, 1,

i

, 1 1
I

1
I I I, I

!
1

; 1
; ! !

1 ! i I ;

500 1000 1500 2000
250 750 1250 1750

COMP~ SI'RENGTII (PSI)

6-117-000062

2

15/16

10-20-97

35.0 %

1500 PSI

33.0 %

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

I
1
I I

1 ! !

1 !, i ,

ENGINEERING GLOBAL SOLUTIONS

40
38
36
34
32

,",30

~ 26

~~
020
u 18

~ 16
::E 14
r.J 12
u 10

8
6
4
2
oo

MIX DESIGN SOIL CEMENT COMPRESSIVE STRENGTH:

CORRESPONDING CEMENT CONTENT:

PLUS 2 PERCENT FOR DURABILITY AND MATERIAL VARIATION

TOTAL CEMENT CONTENT

AGRA Earth & Environmental

PROJECT: ADDITIONAL INVESTIGATION-DESERT GREENBELT

LOCATION: REATTA PASS WASH CHANELIZATION;SCOTTSDALE AZ

MATERIAL: SOIL CEMENT

SAMPLE SOURCE TP23 @ 1-4' & TP24 @ 4-9'

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



I
I
I AGRA Earth & Environmental

I
I

PROJECT:
LOCATION:

MATERIAL:
SAMPLE SOURCE:

ADDITIONAL INVESTIGATION-DESERT GREENBELT
REATTA PASS WASH CHANELAZATION:SCOTTSDALE AZ

SOIL CEMENT
TP23 @ 1-4' & TP24 @ 4-9'

JOB SO:
WORK ORDER NO:

LAB NO:
DATE SAMPLED:

7-117-000062

2

33/35
10-20-97

I SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

I

85 2022 6.5 125.6 3.90

I
86 2021 7.3 124.6 3.90

87 2009 6.3 125.0 3.90

I 88 2008 6.8 124.4 3.90

89 2017 6.8 124.9 4.00

I 90 2006 6.4 124.7 3.90

I
I
I
I
I
I
I

7 DAY BREAKS

ENGINEERING GLOBAL SOLUTIONS

OAGRA Earth &Environmental

CORRECTED
AVERAGE

STRESS
(PSI)

632 630

502 500

657 660

AVERAGE

STRESS
(PSI)

CEMENT MAX

CONTENT LOAD STRESS
('I» (LBS) (PSI)

11.0 6700 561
11.0 5300 444

13.0 7420 621

13.0 "1690 644

15.0 7930 631

15.0 8150 682

DIAMETER
(IN)

DRY

MOISTURE DENSITY
('1» (PCF)

WET
SAMPLE

WEIGHT
(GR)

SA;'iPLE

ID

I
I



SOIL CEMENT PLUGS COMPRESSIVE STRENGm

ARIZONA 241A

7 DAYBREAK

7% CEMENT

SAMPLE ID HEIGHT DIAMETER AREA MAX LOAD PSI

4.90 4.00 12.57 6763 538

2 4.80 4.00 12.57 8958 713

3 4.80 4.00 12.57 8029 639

9% CEMENT

SAMPLEID HEIGHT DIAMETER AREA MAX LOAD PSI

4 4.70 4.00 12.57 10619 845

5 4.80 4.00 12.57 8523 678

6 4.90 4.00 12.57 8978 714

11% CEMENT

sAMPLEID HEIGlIT DIAMETER AREA MAX LOAD PSI

1 4.70 4.00 12.57 18054 1437

2 4.70 4.00 12.57 17521 1394

3 4.80 4.00 12.57 20487 1630

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

PROJECT:

LOCATION:

MATERIAL:
SAMPLE SOURCE:

AGRA Earth & Environmental

ADDITIONAL INVESTIGATION DESERT GREENBELT

REATTA PASS WASH

SOIL CEMENT
HP-2 @ L-I-STRMBED

JOB NO:
WORK ORDER NO:

LAB NO:

REPORT DATE:

.-\VERAGE PSI

630

AVERAGE PSI

746

AVERAGE PSI

1487

7·117-000062

1

1

7-17-97

CORRECTED pst

630

CORRECTED PSI

750

CORRECTED PSI

1490

I OAGRA Earth &Environmental
ENGi.NEERiNG GLOBAL SOLUTiONS



SOIL CEMENT PLUGS COMPRESSIVE STRENGTH

ARIZONA 241A

I
I
I
I
I
I
I

PROJECT:

LOCATION:

MATERIAL:

SAMPLE SOURCE:

AGRA Earth & Environmental

ADDITION.AcL INVESTIGATION DESERT GREENBELT

REATTA PASS WASH

SOIL CEMENT

HP-1 @ L-6-ALLUM

JOB NO:

WORK ORDER NO:

LAB NO:

REPORT DATE:

7-117-000062

1

2

7-17-97

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

I 7 DAYBREAK

5% CEMENT

SAMPLE ID HEIGfIT DIAMETER AREA MAX LOAD

I 1 4.80 4.00 12.57 8405

2 4.80 4.00 12.57 ""'930

I
3 4.90 4.00 12.57 6823

7 C7c CEMENT

I
SAMPLEID HEIGfIT DIAMETER AREA ~fAX LOAD

4 4.80 4.00 12.57 12933

5 4.80 4.00 12.57 13427

I 6 4.80 4.00 12.57 19973

9% CEMENT

I
SAMPLEID HEIGfIT DIAMETER AREA MAX LOAD

4.00 12.571 4.90 19973

I
2 4.80 4.00 12.57 1892S

3 4.80 4.00 12.57 19874

I
I
I
I
I

PSI

669

631

543

PSI

1029

1068

1589

PSI

1589

1506

1582

AVERAGE PSI

614

AVERAGE PSI

1229

AVERAGE PSI

1559

CORRECTED PSI

610

CORRECTED PSI

1230

CORRECTED PSI

1560



o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA U1A

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

7 DAY BREAKS

WET

SAMPLE SAMPLE DRY CEMENT MAX

ID WEIGHT MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS

(GR) (%) (PCF) (IN) (%) (LBS) (PSI)

9 2243 8.7 136.5 4.10 11 22445 1698

9 2250 8.7 136.9 4.09 11 20823 1585

9 2261 8.7 137.6 .,.05 11 24125 1873

16 2264 8.7 137.8 4.05 13 28595 2217

16 2247 8.7 136.7 4.09 13 31502 2404

16 2248 8.7 136.8 4.05 13 31601 2453

18 2286 8.7 139.1 4.06 15 32668 2530

18 2274 8.7 138.4 4.04 15 37157 2899

18 2285 8.7 139.0 4.06 15 36660 2832

1720

2340

2750

6-117-000029
2
9,16 & 18
02-27-96

CORRECTED
AVERAGE

STRESS
(PSI)

2753

2335

1719

AVERAGE
STRESS

(PSI)

AGRA Earth & Environmental

DESERT GREENBELT-PHASE I
PIMA RD BTWN BELL & PINNACLE RDS.

SOIL CEMENT
RTP-6B,2-S'; RTP-14A. 0-5'; RTP-14B,O-5'

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

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



1090

960

790

1060

E95-86
11
252-255
08-11-95

CORRECTED
AVERAGE

STRESS
(PSI)

1087

955

794

1059

AVERAGE
STRESS

(PSI)

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

AGRA Earth & Environmental

SOIL CEMENT PLUGS COMPRESSIVE STRENGTH
ARIZONA 241A

DESERT GREENBELT-PHASE I
PIMA RD BTWN BELL & PINNACLE RDS.
SOIL CEMENT
RTP 12-19

7 DAY BREAKS

WET

SAMPLE SAMPLE DRY CEMENT MAX

ID WEIGHT MOISTURE DENSITY DIAMETER CONTENT LOAD STRESS

(GR) (%) (PCF) (IN) (%) (LBS) (PSI)

1 2156 7.9 132.2 ~.02 5 9333 735

2 2141 7.5 131.7 4.03 5 10520 825

3 2163 8.3 132.4 -+.01 5 10362 820

4 2175 7.7 133.6 4.01 7 12062 955

5
6 2167 8.4 132.2 4.00 7 12003 955

7 2186 7.1 135.0 4.01 9 14040 1112

8 2191 8.3 133.8 4.00 9 13249 1054

9 2167 7.6 133.2 4.01 9 12774 1011

10 2151 8.2 131.5 4.00 11 12557 999

11 2174 7.8 133.4 4.03 11 14066 1103

12 2171 8.4 132.5 4.00 11 14574 1160

* NOTE: SAMPLE ID #5 WAS DAMAGED

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

I
I
I
I
I
1==================

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



o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

ASTMD698

AGRA ~arth & EnvironmenLI

6-117-000029
2
7
02-27-96

AMETHOD131.9 PCF
7.3%

MOISTURE - DENSITY RELATIONSHIP

36.-----.,.-'j--.-l-'l-'j-'!----;"'t!\-"-',-'!--'-1-'i---'
iii iii iii I i

E' 34+--+----1I~-+i -+I--+I--j~-+-I! ---Cl1:I-1\!--+,--1
1

1---+/-+1--;
::::> 132+--+--+--+--+--+---ib::--+--+-\-t--t--+--+--f

~ 1~30+ft_+-_+-II_+-i_+-I-rY1~i_:!-~~---l'~"""-::"dI_\-+\-\--+I_-+I_-t!--1
~ I // I I I "" \ I I
en 128:+--+--l---hL-I---+--f---+-+-~-+-+--t--;

~ 26i+--+-"_+-:'_'t-"---i,_-+l_+--+-_+--+~~l\r-~-+l~
~ i I \1

24+--I--+--+---+-+----1f---+-+--+-+--+-~\+---i

\
22+---+--l--+--I---+-~r--+---:'+:_--+---:+:-+--:-:1:~~

1.0% 3.0% 5.0% 7.0'lb 9.0% 11.0% 13.0%
2.0% 4.0% 6.0% 8.0% 10.0% 12.0'lb 14.0%

PERCENT MOISTURE

DESERT GREENBELT PHASE I JOB NO:
PIMA RD & DEER VALLEY RD; SCOTTSDALE WORK ORDER NO:
SM LAB NO:
RTP-6A@ 0.0 - 4.0' DATE SAMPLED:

PROJECf:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT

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



o AGRA Earth &Environmental
ENGINEERING GLOBAL SOLUTIONS

ASTMD698

AGRA Farth & Environmental

6-1l7-000029

2
16
02-27-96

AMETHOD129.8 PCF
9.0%

MOISTURE - DENSITY RELATIONSHIP
34 i

, i\' j,
J

,
! I I; i i ; l I

i i
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I i i i ; !I ! I !, I I ! ! ! i I
32
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I I I
28 ! y/ 1\ \ iI

i I I
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I
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1\--
1.0% 3.0% 5.0% 7.0% 9.0% 11.0% 13.0'll> 15.0%

2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0%

PERCENT MOISTURE

~
U.
:::)1
U
en
~1-
~
(/)1
Z
Wo
?i
o

DESERT GREENBELT PHASE I JOB NO:
PIMA RD & DEER VALLEY RD; SCOTTSDALE WORK ORDER NO:
GP LAB NO:
RTP-14A @ 0.0 - 5.0' DATE SAMPLED:

PROJECf:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT

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



AGRA Earth & Environmental

o AGRA Earth & Environmental

V I \ \

ASTMD698

7-117-000062
1
1
07-07-97

A
D

11.0%
10.0%

9.0%

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

METHOD
CURVE

I
I

7.0%

\1

1/1 \1 ~l

~.", j\

Y f\ 1\

6.0% 8.0%

PERCENT MOISTURE

/J 1'\ \

ENGINEERING GLOBAL SOLUTIONS

132.9 PCF
7.9%

5.0%

/1

MOISTURE - DENSITY RELATIONSHIP

4.0%

135

134

P 133 I
LL I::J 132
() i--en

131
I

co I....J-
~

130
I
I
I

Cii 129 I
Z

Iw
0 128
>- Ia:
0 127

126

125
3.0%

ADDITIONAL INVESTIGATION DESERT
REATTAPASS
SOIL CEMENT
HP-l @ L-S ALLUV

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT

I
I
I
I
I
I,

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



AGRA Earth & Environmental

o AGRA Earth &Environmental

MOISTURE - DENSITY RELATIONSHIP

7-117-000062
1
2
07-07-97

A
D

12.0%
11.0%

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

METHOD
CURVE

9.0%
8.0% 10.0%

PERCENT MOISTURE

130.9 PCF
8.5%

ENGINEERING GLOBAL SOLUTIONS

7.0%
6.0%

. 132

131

i=' 130
U.
::::> 129
0en

128m
~

~
127

(j)
126Z

LLJ
0 125
>-a:
0 124

123

122
5.0%

ADDITIONAL INVESTIGATION DESERT
REATIAPASS
SOIL CEMENT
HP-2@ L-l STRMBED

ASTMD698

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX C

DESIGN CALCULATIONS

OAGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



c:::=. _I 0I- l='" 1: _It.. ~

3 le-

I I I I I
't, ,-JI'.:/ I / iT

I ........ .....c

V / i ........ .........)<

" / I / ..
I / Y

r~ V S :>,1
.L /-

I V I ..... ....co
/',

r;..v V I"!' cf / l...~ chIt! -(, "":~.., --- Ie.

/
,

/ I~ ~o ~.f ..... ...
V I /

,

V V· i

i V i :/1 , I i ,
I ,

V '/ ! t

I. e- - -- I M. ~v .11 Ir-m: .1 ., I ~ (:)1"b+ r fie:. 1..-
"'-l :..J .. ,

,

~I ~ 'n< J' J:::::I~ '-- c' 2 b-f+ ft-I 5 c:: .t.J y 12.. I"""j. ) -::: -=t c:: .c
!',6

,
liLl iu. '" I' lP' hil" Ie.. I. _i ~~ o~ c l/ - LeIc:.., ~ I">. ...

f.J ..J I' =- ! 1.2 II :: .~~~
2 c:: e L... .. ... _I \\1\ Q (, l) I

I)\A.

~ J '-

11 1 I (A.'" F>_ '5", r7'10 ,+ ~ ... ~~J ~ lIe_ L J
~ IU n lu J c. :I c. IA. 1l1li•• lL+-Ie> ~- Y\

lL I::>u. !h rA
....]..

IA ~~ I:~ ::>

Vi~. It"\~ '-. .... '}{ O~ ~
, ,( ~ - .-L = ~ ~J

, I I='- - r 12. 5- ',-( ,- ( y =::.. / -= "7-~I-.. --~ - h

AS'" .~L ,..0 0;4~-- ",,1 t .IA ., C I, '::>d' ~, ll'l
..... .f I

..~ ..J f _II I.... .£

A- ;'" ,l- II 1 It,; III 1.....-.. .~ .~ tf
, , I.,

~c ~

l\ J"l ~, '" bP '"PI'\. H d ~ 1:>11'\. !J 1...,- -L' ..
- I

1<..i H.. ,-n- '- 11 ide b"" ~I I.ln l- I - ~ IA..Cl C~ I.@.

• ~ n ~c::. IA " A'" "-J.u .I-, .~ i- II I.... " -, ~
jc:: \ fl.+; - \c::

,
III llotl .1. n 1,- .~~ ... ~ q II: - ..!

I .", • tAt'! ~

'...)
'-- -.J U I

Sheet

Ch. By: _

Job/Prop. No 7- /1 7 -az::p6 2...

I of _=3==---_
Date: ----'2.=l{=2::....:.4--+/-:.9~8"____
By: ----!:l:(H~D=-- _

OAGRA
F::Irth Jl, Environmental

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



..J

Sheet z.. of 3
Date: _...so2.=f/.=Z,o;;..;4'-1/~'9u,e=:::....... _
By' _-1k::::.:H~D=:-- _
Ch. By: _

Job/Prop. No 7-/ I 7- C9QQb 'Z.

III .... r'b~ e\ l Lnllt

OAGRA
Earth & Environmental

II~ ,I 1 '" c;1;.." l
E - b>. --k

v

J ,

I•. .#. ~.! .. J ~ 1.#•. It!- - '. '!!!~

J

I{)

-

k. Ih el-l rl IAA .~ P. IN. IA

- gl - 4- .J1 l.k <.. i"1.~ ea.; . - I. h, ,/"", ~, • II 1/ -7
~ .1/ <! r ....; I ~ II":> • t IT" .... ,,,0.... c:; be'l & I/~ :>~ )\ u f:>(lj::)

I.... I...... \A. l-l.. .1) I ~~ .~ I-#' 'c:-
~, I"~ -I F1'21-1- 1;::- ."':!

~ I~ .. I IJ ,.F 121b Ir- e r .... ...... c: 10>1
n••

" ~100_ '- ,II . "'. In ..J. .." ... .J. ~ ..... .... 1\ Vol ~~"i

,.." "~. PI"' j..) ~I'
}

~ f... ....1 /'" t A-I ~M'"
I - "'(i)n

Ii'· \,J. II ~ ~..). J. ~ UJ, ~V: ;"", In' ~~ lib /' ) !"", A-

i ~,:-...rl -' ..,. ~. ~ A I. L. .-t. ~'/ 7' .",~
,., J

~- L.L'.s . I ! i / I ...... I

e . 1 I

i I ,

..... i' lL ;f <11P'..l _\ ~ ~ r; .- J .- ~ 1:;:. U ..1
Ill: ,

.:::;; 100:>; I!:: lr 17 'J, t-a ~7~/} ~ Ik" '7/

M. ~/'~ J. /.. b - ~~ / /- /1 II'L. •.<

- . '! / 1/;" ~ ~~ ...~ IL t::::: ._.

I

'" ILl

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



Sheet

Job/Prop. No.

3 of ----".3..J.---
Date: ---"Z=t/,-=Z::::J'4=+1_9L.S8~ _
By' _~kLt!L!:D::::..- _
Ch. By: _

OAGRA
Earth & Environmental

be;;;ex± Gre.e.obe.Jt

)

,
~ e « Lk ~ b L - <:::. r"l

.1 \) , 1,..1 - lJ-.b\.A.... .,., -. <ro

./ l- .. - 'N., ::0. A. ~~ .~ :-..S (~ lsi " r- W ~( 'T; ~ , .., "
E) Ir:: r ~s::::

.,

2 '= 0 II
j"

:::;i! 4 0 I.~ '/

f Pr~c; ~J~ . ~ . ..J. //
& ~j"" -~ - .I tI /. .- • .A~~

~ lJ· 1/
10~ ~I~

U/
I~ 10- b? 100. lA: 1/';' //; Ifl!i~ [/

;'

l- Ll/ L.-- ~ t;...." l- .,.". L. I~ /' 1/· l/ L· -Ie>. It" ~ ..... / /.
'I oJ..,~... l- J

~i.-'~ ~ ~ .~ I"
~ it: 'h~ '"

J.. /

: / =- 1/
I

I : I I: I

~ ~- 'vJ. -i. b,t ~,..... ~ I...<A II. ~- ~- L..,. .A~ L .;r L~ 6::1. ~~D
., ... Ih' .~ ~..V ~ bL) ~ .I. rL. ,,!'- ~L ' I"" 1,olI' .<"::

.
7P .AI -

lL l..!'..... e>. .A.V & 1I;i:t'; f'-/,':~ .- - IL· -- IA~ /;, b. b.:? V.
U. L_ f:. b.,.11 .L- V

r~ I...;"~~ /' ,~'" t.. ~.;bo-. .;:l -1.1 ~...

" - b/ I~ l£ .#j j.z,., l.L 1..' / ~ ~/. ~-' ~ /. 1<:: ~~ L/

,J. ~l'" / IL I!. ~ U ~4! ~" i. ~ ~ .-. '~ I~ I{....

.c: ..£ 1:1'" •to.-.... V ~ 1/ IL" L·V ~ 1/
/. 1- - 1',..

1.4 .~ h ~ I.h-. I... >~. ~ p ....
1/7 Ie ~ ~'?: fI:> L~. :I.. ~ ......

~ .- ~ ~". ~ ilIt..~ f?I ;.',;"" / Lt.: .J

/

r 17;: ~ k, .. r- ~ A I. lb. JL Cl< h '.... ~. I/~ 9 ::)--
./ V "

U. .::~ .l~ = ? .C )k. • '?l~ ...- " .. ... ....-. .-
2' 1- - ,

.... .cl7=- L I- 11 ~ ~'"~
~.I .L. L U

5t~/ '/ ~'" \..
... :...

7- 5 ~ ~~ i~ ,. ~ ~ ~ /.:. 5"., ~ In. /;. , L.. ~ ~(,; 'L '-
It!:.

< l4.. .A..I l-.. ,- J_ .
~ .., .1

~
,/

~- L L. J ,...~
,./. ~ ~. .... .- "'-. ./~~"") iL· ~ h

t:/ bt .2 ~~ I!t /' ...- .A.L.t. ..i. .... :-. 7
.... ./

1Ls: ~r~Vj .~~ ) ~ib. J ':
: I,

\ . \ ,;'

~~ /. IL
~~ ~ ~l,t .- - ,.I.. ~ ~A olI~ ~ '-'.' iJ'_

"""... ILL l..t' ,~ ioo.-.=
i/ ~ - - - '" - ... i/. - ~ .r .~. ,...~ ~~'

'- IL ~ ~.~ - .:.- Ie'" I

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



r
L

r,
L.

r
I

L..

r
I

L

r
I
I ,

U

n
U

n
) !
I I
LJ

n
I :
LJ

n
LJ

nu
n
LJ

n
U

o
n
U

n
LJ
n

i
LJ

n
LJ

n
! ;
U



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

APPENDIX D

FEMA FORMS

o AGRA Earth & Environmental
ENGINEERING GLOBAL SOLUTIONS



PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 3.0 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections
Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20'472; and to the Office of Management and
Budget, Paperwork Reduction Proiect (3067-0148), Washington, DC 20503.

FEDERAL EMERGENCY MANAGEMENT AGENCY

LEVEE/FLOODWALL SYSTEM ANALYSES FORM

REACH TO BE REVISED
Project Name/Identifier: Desert Greenbelt

I
I
I
I
I

Community Name:

Flooding Source:

City of Scottsdale, Arizona

Reata Pass

I O.M.B. Burden No. 3067-0148 IFEMA USE ONLY
Expires July 31, 1997

I Downstream limit: 1) South of Bell Road (Levee AE & AW); 2) Station 125 +40 (Levee BE & BW)

This Levee/Floodwall analysis is based on:I
Upstream limit: 1) Bell Road (Levee AE & AW); 2) Station 147+00W / 133+65E (Levee BE & BW)

I
I

_ upgrading of an existing levee/floodwall system
.1L a newly constructed levee/floodwall system
_ reanalysis of an existing levee/floodwall system

LEVEE/FLOODWALL SYSTEM ELEMENTS

I
I

1. Levee elements and locations are:

_ earthen embankment, dike, berm, etc.
structural flood wall

X other (describe): Soil Cement Levee

Structural Type:

Station to
Station to
Station 13 + 80 to 44 + 63

125 +40 to 147 +00W/133 +65E

I
I
I
I
I
I

2.

_ monolithic cast-in place reinforced concrete
_ reinforced concrete masonry block
_ sheet piling
_ other (describe):

Has this levee/floodwall system been certified by a Federal agency to provide protection against the 100-year flood
event? Yes X No

If yes, by which agency?

If yes, complete only the interior drainage section on pages 7 and 8 of this form and the operation and
maintenance section of Revision Requestor and Community Official Form.

I
I

FEMA Form 81-89K, AUG 93 Levee/Floodwall System Analyses Form Form 8 Page 1 of 9



I
I 3.

LEVEE/FLOODWALL SYSTEM ELEMENTS (Cont'd)

Attach certified drawings containing the following information (indicate drawing sheet numbers):

I
I
I

a.

b.

c.

d.

Plan of the levee embankment and floodwall structures.

A profile of the levee/floodwall system showing the 100-year
water-surface elevation, levee and/or wall crest and
foundation, and closure locations for the total levee system.

A profile of the 100-year water-surface elevation, closure
opening outlet and inlet invert elevations, type and size of
opening, and kind of closure device.

A layout detail for the embankment protection measures.

Sheet Numbers C8-C11. C15-C17
C67,C68,C70

Sheet Numbers C8-C11. C15-C17

Sheet Numbers _-"S",D"--.><0,,,,2~ _

Sheet Numbers SAME AS (A)

I
e. Location, layout, and size and shape of the levee

embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers SAME AS (A)

I 1.

FREEBOARD

The minimum freeboard provided above the 100-year water-surface elevation is:

I
I

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet immediately upstream of all structures and constrictions

Coastal N/A

..x. Yes

..x. Yes

..x. Yes

No
No
No

I
1.0 foot above the height of the one percent wave for the 100-year
stillwater surge elevation or maximum wave runup (whichever is
greater). Yes No

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing Part 65.1 0(b)(1 )(ii) of the National Flood Insurance Program regulations.I

2.0 feet above 1OO-year stillwater surge elevation Yes No

If no is answered to any of the above, please explain where and why:

Is there an indication from historical records that ice-jamming can effect the 1OO-year water-surface elevation?
yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

IfYes No

****************************

Tabulate the elevations at critical locations (tabulate values at each levee crest grade change)

·lqg·y~j)rWM1;lr
$utfaceoElevatkm .

******

2.

I
I

I
I Lower end

I
I

(Extend table on an added sheet as needed and reference)
*** - SEE PLAN SHEETS AND LEVEE FREEBOARD TABLES INCLUDED IN VOLUMES 3 & 4

Levee/Floodwall System Analyses Form Form 8 Page 2 of 9
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2. If the answer to either 1A or 1B is yes:

I
I
I
I
I

1 . A.

B.

A.

SEDIMENT TRANSPORT CONSIDERATIONS

Is there any indication from historical records that sediment transport (including scour and deposition) can
affect the 100-year water-surface elevations? ..x.. Yes No

Based on the conditions (such as geomorphology, vegetative cover, and development of the watershed and
stream bed, and bank conditions). is there a potential for debris and sediment transport (including scour and
deposition) to affect the 100-year water-surface elevations and/or the freeboard for the levee/floodwall?

~ Yes No

What is the estimated sediment (bed material) load?

I
I
I

VARIES cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or deposition:

SEDIMENT LOAD CALCULATION WERE INCLUDED WITH THE INITIAL CLOMR SUBMITTAL.
SEE VOLUMES 1& 2

I
B. Will sediment accumulate anywhere along the levee/floodwall (such as along any bends in the channel?

lL Yes No

Geotechnical and geologic data: DATA WAS INCLUDED IN VOLUME 1 & 2 OF THE REPORTS SUBMITTED WITH THE
CLOMR REQUEST

In addition to the required detail analysis reports, data obtained during field and laboratory investigations and used in
the design analysis for the following levee system features should be submitted in a tabulated summary form.
(Reference U.S. Army Corps of Engineers EM-111 0-2-1 90S Form 208S).

1. Openings through the levee system:

..x.. exist - do not exist

If openings exist, list all closures:
Highest Elevation for Type of Closure

Channel Station Left or Right Bank Opening Type Opening Invert Device
13 +84 (AE-1) LEFT 3S" RCP 1550.11 (u/s of FLAPGATE

Concrete ditch)

(Extend table on an added sheet as needed and reference)

I
I
I
I
I
I
I
I

If yes, what is the minimum freeboard at these locations?

CLOSURES

* feet *SEE LEVEE FREEBOARD TABLE

I
I

Levee/Floodwall System Analyses Form Form 8 Page 3 of 9



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

EMBANKMENT PROTECTION

1. The maximum levee slope landside is: 3:1

2. The maximum levee slope floodside is: 1:1

3. The range of 1OO-year riverine flood velocities along the levee? 10.3 (min.)
to 14.8 (max.)

4. Embankment material is protected by (describe the kind):
SOIL CEMENT WILL WITHSTAND VELOCITIES. RIPRAP HAS BEEN PLACED WHERE NECESSARY
TO PREVENT UNDERMINING OF THE LEVEE.

5. Riprap Design Parameters: (Include references) _ Velocity - Tractive stress
Riprap design was based on velocities and engineering judgement.

Reach Sideslope Flow Velocity Curve or Stone Riprap Depth
Depth Straight of

D,oo D50 Thickness Toedow
n

Sta 109 + 70 to end (along 1:1 4' 13 fps straight 36" 22" 3'
BW-1) (thalweg)

Sta 102 + 35 to end (along 1:1 4' 12 fps curve 36" 22" 3'
BE-1 ) (thalweg)

Sta to

Sta to

Sta to

Sta to

(Extend table on an added sheet as needed and reference)

6. Has a bedding/filter analysis and design been included? - Yes ANo
No. The bedrock is designed to fill in any scour hole created by the flow. A filter fabric would prevent the rock
from falling into the scour hole.
Describe the analysis used for other kinds of protection used (include copies of the design analysis):
None.

Note: Attach engineering analysis to support construction plans.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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1. Identify locations and describe the basis for selection of critical location for analysis:

_ Overall height: Sta 106 +00 , height 20.0 to 25.0 ft.

_ Limiting foundation soil strength:

Sta 106 +00, depth 2.0 feet below existing grades to 40 feet

strength o = 35 degrees, c = 50 psf

_ slope: SS = 1 (h) to 1 (v) (Backslope 3(h) to 1(v)

(Repeat as needed on an added sheet for additional locations)

2. Specify the embankment stability analyses methodology used (e.g., circular are, sliding block, infinite slope, etc.):
Circular arc using computer program PCSTABL5M (by Purdue University) and Bishop Method of Slices.

3. Summary of stability analysis results:

Case Loadina Conditions Critical Safety Factor Criteria (Min.)

I End of construction 6.17 1.3

II Sudden drawdown 1.12 1.0

III Critical flood staae 1.99 1.4

IV Steady seepage at flood stage 1.99 1.4

VI Earthquake (Case I) 1.54 1.0

(Reference: U.S. Army Corps of Engineers EM-1110-2-1913 Table 6-1)

4. Was a seepage analysis for the embankment performed? - Yes .lL No

Describe methodology used: A high phreatic surface was assumed to develop through and behind the soil-cement
embankment, for the stability analyses. A high phreatic surface is however not

anticipated due to the presence of free-draining foundation soils and the relative low
permeability of the soil-cement embankment.

5. Was a seepage analysis for the foundation performed: - Yes .lL No

Were uplift pressures at the embankment landside toe checked? - Yes .lL No
The presence of the soil-cement embankment will negate uplift pressures relative to
Global embankment stability. Uplift is not anticipated in free-draining soils.

Were seepage exit gradients checked for piping potential? - Yes .lL No
Soil-cement embankment will restrict both inflow and outflow from embankment
resulting in mostly vertical seepage in the free draining native soils.

6. The duration of 100-year flood hydrograph against the embankment isL Hrs. (in channel)
Hydrograph shown in Volumes 1 & 2 submitted with CLOMR.

Note: Attach engineering analysis to support construction plans.

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

EMBANKMENT AND FOUNDATION STABILITY

Levee/Floodwali System Analyses Form Form 8 Page 6 of 9



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

EMBANKMENT AND FOUNDATION STABILITY
N/A for levee.

1. Describe analysis submittal based on Code:

_ UBC (1988) or _ Other (specify):

2. Stability analysis submitted provides for:
_ Overturning _ Sliding; If not, explain:

3. Loading included in the analyses were:

_ Lateral earth @ PA = ___ psf; Pp = psf

_ Surcharge-Slope @ , - surface psf

_ Wind @ Pw = psf

_ Seepage (Uplift); -- _ Earthquake @ Paq = %g

_.1 OO-year significant wave height ft.

_ 1OO-year significant wave period sec.

4. Summary of Stability Analysis Results: Factors of Safety. Itemize for each range in site layout dimension and loading condition
limitation for each respective reach.

Loading Condition Criteria (Min) Sta To Sta To

Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5

1.5 1.5

1.5 1.5

1.3 1.3

(Ref: FEMA 114 Sept 1986; COE EM 1110-2-2502)

(Note: Extend table on an added sheet as needed and reference)

5. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load Short Term Load

Computed design maximum psf psf

Maximum allowable psf psf

6. Foundation scour protection _ is, _ is not provided (describe

Note: Attach engineering analysis to support construction plans.

I
I
I
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SETTLEMENT

Anticipated potential settlement has been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin. ..x. Yes No

I
I
I

1.

2. The computed range of settlement is 0.08 ft. to 0.13 ft.

I
I
I

3.

4.

Settlement of the levee crest is determined to be primarily from:

_ Foundation consolidation
..x. Embankment compression
_ Other (describe):

Differential settlement of floodwalls

..x. has _ has not been accommodated in the structural design and construction.

I
Note: Attach engineering analysis to support construction plans.

INTERIOR DRAINAGE

I
I
I
I

1.

2.

3.

4.

5.

Specify size of each interior watershed

Draining to pressure conduit:
Draining to ponding area:

Relationships Established

Ponding elevation vs. storage
Ponding elevation vs. gravity flow
Differential head vs. gravity flow

The river flow duration curve is enclosed

Specify the discharge capacity of the head pressure conduit:

Which Flooding Conditions Were Analyzed?

Yes
Yes
Yes

Yes

No
No
No

No

If no, explain why:

I
I

•
•
•
•

Gravity flow (Interior Watershed)
Common storm (River Watershed)
Historical ponding probability
Coastal wave overtopping

Yes
Yes
Yes
Yes

No
No
No
No

I
I
I

6.

7.

Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and
outlet facilities to provide the established level of flood protection. Yes No

If no, explain why:

The rate of seepage through the levee system for the 1OO-year flood is cfs

I
I
I

Levee/Floodwall System Analyses Form Form 8 Page 8 of 9



I
I
I
I
I
I
I
I
I
I

INTERIOR DRAINAGE (Cant'd)

1. The length of levee system used to drive this seepage rate is ft.

2. Will a pumping plant(s) be used for interior drainage? Yes No- -
If yes, include the number of pumping plants: ---
For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning and
flooding?

Will the operations be automatic? - Yes - No
If the pumps are electric, are there backup power sources? - Yes - No

(Reference: u.s. Army Corps of Engineers EM-111 0-2-31 01, 3102, 3103, 3104, and 31 05)

Note: Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding
elevations for all interior watersheds that result in flooding.

2. For each of these problems, state the basic facts and corrective action taken:

OTHER DESIGN CRITERIA

I
I
I

1. The following items have been addressed as stated:

Liquefaction _ is ..x.. is not a problem
Hydrocompaction _ is ..x. is not a problem
Heave differential movement due to soils of high shrink/swell is ..x. is not a problem

I
I

If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the
structure? Yes

Note: Attach supporting documentation

No

I
I
I
I

The plannedlinstalled works are in full compliance with NFIP regulations,
Section 44 CFR Ch. 1 1.65.10

Levee/Floodwall System Analyses Form Form 8 Page 9 of 9
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.

2.

OPERATIONAL PLAN AND CRITERIA

The operation plan incorporates all the provisions for closure devices as required in Section 65.1 O(cl(1), of the NFIP regulations
Yes No

The operation plan incorporates all the provisions for interior drainage as required in Section 65.1 O(c)(2), of the NFIP regulations
Yes No

If no to either of the above, please explain:

O&M will be provided with the LOMR submittal.

I
I
I
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