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LAW/CRANDALL
A DIVISION OF LAW ENGINEERING
AND ENVIRONMENTAL SERVICES, INC.

I September 16, 1996

I
I

Mr. Warren Rosebraugh
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

I
I

Subject: Report of Geotechnical Investigation (phase I)
Basins A, E, and F; Guadalupe, Arizona
Assignment No.7
Contract FCD 95-40
Law/Crandall Project No. 702.41-50354.05

I
I
I

Dear Mr. Rosebraugh:

Law/Crandall (LAW) is pleased to present this report of our geotechnical investigation for the subject
flood basins to be located in Guadalupe, Arizona. Our services were provided in general accordance
with Phase I of our Scope of Services and Cost Estimate for Geotechnical Investigation and
Percolation Testing dated August 8, 1996. The services for the percolation testing to be performed
under Phase II are pending your authorization. Our services were authorized under Flood Control
District of Maricopa County (FCDMC) Contract FCD 95-40 for On-Call Geotechnical and Testing
Services.

I
I
I
I

Our report presents a review ofthe project information provided to us, a description of the subsurface
conditions encountered, moisture-density relationship test results, and a general evaluation of the
excavation conditions to be expected for the soils encountered at the proposed basins. We understand
that recommendations for earthwork details and site preparation were not requested as patt of the
services to be performed under Phase 1. The attachments to the report include a vicinity map, boring
location plans, soil boring logs, and the results of our laboratory testing.

We appreciate this opportunity to provide our services, and we look forward to serving as your
geotechnical consultant throughout this project. Please contact us if you have any questions or require
additional information.

BAW:ML:kjw
(50354-05)

Marshall Lew, Ph.D., P.E.
Principal Engineer
Vice President

Sincerely,

A Division of Law Engineering and Environmental Services, Inc.

~~

LAW/CRANDALL

~£~~
Project Engineer

I
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I
I 4634 S. 36th PLACE. PHOENIX, AZ 85040

(602) 437-0250 • FAX (602) 437-3675
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1.0 EXECUTIVE SUMMARY

LAW completed a subsurface investigation at the three sites of the proposed flood basins located in

Guadalupe, Arizona. The purpose of our investigation was to obtain general subsurface soil

information in the vicinity of the proposed basins and provide the results of the field explorations and

laboratory testing.

The topography of the existing ground surface at each basin is relatively flat with the exception of the

south side of Basin A. Based on surface elevations observed at the proposed sites for the basins, we

estimate that 3 to 5 feet of removal of soils will be required to achieve final grade elevations in the

basins. Based on our subsurface explorations, the proposed location for each basin is primarily

located on native soils. Our borings encountered brown silty sand with clay to a depth of about 11

feet at all three proposed basin locations. Firm to hard subsurface conditions with cemented gravelly

layers were encountered and moderate excavation difficulties should be anticipated. Ground water

and deleterious fills were not encountered during our field subsurface exploration.
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2.0 PROJECT INFORMATION

We received project information during telephone conversations with Mr. Warren Rosebraugh during

July and August 1996. Based on these conversations, we understand that three flood detention basins

(Basins A, E, and F) are proposed to be constructed at the sites approximately located as shown on

Figure 1. We understand that proposed construction of the basins will consist of excavation to a

depth of approximately 3 to 5 feet.

We were not provided with plans for the construction details of the basins. We were advised that the

basins will be sized based on infiltration properties and soil subsurface conditions. We understand

the final basin grades are expected to be approximately 3 feet lower than the existing grade.
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3.0 PURPOSEAND SCOPE

The purpose of this investigation was to evaluate the subsurface conditions at the site ofthe proposed

basins to be located in Guadalupe, Arizona. The following information is provided in our report:

• A summary ofthe information provided to us;

• A brief summary of our test procedures and the results of the testing conducted; and,

• A summary of surface and subsurface soil and ground water conditions encountered in
the borings.

The assessment of geologic hazards, site environmental conditions or the presence of pollutants in

the soil, rock, and ground water of the site was beyond the scope of this investigation.

3-1



4.2 LABORATORY TESTING

4.1 FIELD EXPLORATIONS

4.0 FIELD EXPLORATION AND LABORATORY TESTING

The testing was performed in general accordance with applicable ASTM specifications. Details of

the laboratory testing program and test results are presented in the Appendix.

September 16, 1996
Report ofGeotechnical Investigation (Phase I)

Basins A, E, and F
Law/Crandall Project No. 702.41-50354JJ5

• Atterberg Limits
• Moisture-Density Relationship
• Sieve Analysis; and,
• In-Situ Moisture Content and Dry Density Determination

The soil conditions beneath the site were explored on August 9, 1996 by drilling eight borings in the

vicinity of the proposed basins. Ten borings were originally planned as part of the field exploration.

The approximate locations of the borings for Basin A are shown on Figure 2, for Basin E are shown

on Figure 3, and for Basin F are shown on Figure 4. The depths of the borings were dependent on

both surface and subsurface conditions encountered during the drilling process. Eight borings were

completed to the planned termination depth of II feet. Two borings planned for Basin E were not

completed due to access problems and surface conditions. Details of the explorations and logs of the

soil borings are presented in the attached Appendix.

Laboratory tests were performed on selected samples obtained from the borings to aid in the

classification ofthe soils and to determine the pertinent engineering properties of the basin soils. The

following tests were performed:
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5.2 SUBSURFACE CONDITIONS

5.0 SURFACE AND SUBSURFACE CONDITIONS
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Basins A, E, and F
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According to USGS topographic maps of the area and plans provided to us, the elevation of all three

basins is approximately 1,210 feet above mean sea level. The existing topography near Basin A is

relatively flat and bordered along the north side by the South Branch Highline Canal. The south side

of Basin A consists of a small hill approximately 10 to 15 feet higher in elevation than the rest of the

basin area. The existing topography of both Basin E and Basin F is relatively flat, and both basins

are bordered on the east side by the South Branch Highline Canal. General access to Basin A is from

Calle Cerritos on the south side and general access to Basin F is from Calle Vauo Nawi on the north

side. Access to Basin E is from Calle Guadalupe on the south side and from the South Branch

Highline Canal on the east side.

Surface conditions were observed during our field exploration on August 9, 1996. At the time of our

field exploration, the sites for all three basins were graded relatively flat. Basin A and Basin F were

both observed to be undeveloped. The surface of Basin E contained a large quantity of solid waste

debris including but not limited to discarded construction materials, wood, and automobile parts.

Surface soil conditions of all three basins consisted of exposed silty sand free ofvegetation growth.

The subsurface soils encountered during our exploration are described on the Test Boring Records in

the Appendix. These Test Boring Records represent our interpretation of the subsurface conditions

based on the field logs, visual examination of the field samples by an engineer, and tests of the

collected field samples. The lines designating the interface between various strata on the Test Boring

Records represent the approximate interface location; the actual transition between strata may be

gradual. The following section summarizes our findings.

Subsurface conditions at Basin A were explored on August 9, 1996 by advancing three borings. The

soils encountered in Borings B-1 and B-2 consisted primarily of a very firm to hard, brown, silty

clayey sand with low to moderate plasticity (USeS classification of SC). The soils encountered in

I
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Boring B-3 was advanced near the hill located on the south side of the proposed basin area and

consisted ofvery firm to hard silty sand with low plasticity (USeS classification of SM). At all three

boring locations, a cemented gravel layer at a depth of approximately 2 to 3 feet was encountered

with intermittent gravel and rock lenses extending to the auger termination depth of about 11 feet

below the ground surface.

Subsurface conditions at Basin E were explored on August 9, 1996 by advancing one soil boring in

the vicinity of the basin. The soils encountered in Boring B-4 consisted of firm brown, silty sand

with low plasticity (USeS classification of SM). Borings B-5 and B-6, were not advanced due to

solid waste debris and inability to access the central basin area with drilling rig equipment. The silty

sand in Boring B-4 extended to an auger termination depth of about 11 feet below the ground surface.

Subsurface conditions at Basin F were explored on August 9, 1996 by advancing four borings. The

soils encountered in all four Borings B-7, B-8, B-9, and B-I0 consisted primarily of a very firm to

hard, brown, silty clayey sand with low to moderate plasticity (USeS classification of SC). The silty

clayey sand in all four borings extended to an auger termination depth of about 11 feet below the

ground surface.

The soils encountered were generally low in moisture content. Ground water and deleterious fill was

not encountered in the soil borings at the time of drilling.
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6.0 CONCLUSIONS AND OPINIONS

Based upon our field explorations and laboratory results, the existing native soils encountered in the

three proposed basin areas (Basins A, E, and F) consist of firm to hard silty sand with fines.

Layers of cemented gravel and rock were encountered in the proposed area for Basin A which may

require moderate to difficult excavation efforts. We recommend the assistance of heavy

equipment with ripping tools for excavation of the proposed basin areas. The surface conditions at

the proposed location for Basin E consisted of a large quantity of construction debris and solid

waste materials. In our opinion, these materials should be removed prior to commencement of

excavation activities.

Sieve analysis and Atterberg Limits determinations on the native soil samples from the three

proposed basin areas indicate the presence of fine soil particles. In our opinion, fine particles

reduce the porosity of the subsurface soil matrix and will result in slower infiltration rates of the

proposed basins. In addition, the presence of cemented layers will also result in lower

permeability and slower infiltration rates. As outlined in Phase II of our Scope ofServices and

Cost Estimate for Geotechnical Investigation and Percolation Testing dated August 8, 1996, we

recommend the evaluation of the infiltration properties at the location of each proposed basin. The

percolation testing should be performed in general accordance with Arizona Department of

Environmental Quality (ADEQ) Engineering Bulletin No. 12 dated June 1989.

6-1
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FIELD EXPLORATIONS

SUMMARY OF FIELD EXPLORATIONS AND LABORATORY TESTING

Subsurface Investigation

Relatively undisturbed and bulk samples were obtained from the borings. The samples were used for

classification and in laboratory testing to determine various properties of soil. Our drilling and

sampling was performed in general accordance with applicable ASTM standards.

September 16, 1996
Report ofGeotechnical1nvestigation (Phase 1)

Basins A. E. and F
Law/Crandall Project No. 702.41-50354.05

To explore the subsurface conditions in the area of the planned basins, ten test borings (designated

B-1 through B-1 0) were attempted at the site. Two borings could not be advanced due to solid waste

debris and the inability to access the planned boring locations. The approximate locations of the

borings for Basin A are shown on Figure 2, for Basin E are shown on Figure 3, and for Basin Fare

shown on Figure 4.

The locations of the soil test borings were planned by FCDMC personnel and established in the field

by LAW personnel. The boring locations should be considered accurate only to the degree implied

by the method used. Ground surface elevations at the boring locations were established by LAW

personnel.

The soil borings were advanced using a truck-mounted, hollow stem auger drilling equipment. Soil

samples were obtained using a 2 inch outside diameter, 1-3/8 inch inside diameter split spoon

(standard SPT sampler), or a 3 inch outside diameter, 2.42 inch inside diameter California ring

sampler. Soil samples were collected at intervals ranging from 2 to 10 feet, commencing at a depth

of approximately 2 feet below the ground surface. Our field engineer monitored the drilling

operations, logged the borings, recorded the penetration resistances of the samplers, and obtained

relatively undisturbed and bulk samples for the laboratory testing.

After drilling, the boreholes were backfilled with the soil drill cuttings. At the completion of the

drilling operations, the soil samples were transported to our laboratory where they were reviewed by

a geotechnical engineer and samples were selected for laboratory testing.
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The soils were visually classified in the field by our engineer in accordance with the Unified Soil

Classification System (USCS). The logs of the borings are presented in the attached Test Boring

Records. The USCS is also presented. These records present our interpretations of the subsurface

conditions based on our field observations, a visual examination of samples by our engineer, and the

indicated laboratory tests performed on selected samples. The lines designating the interface

between various strata on the test boring records represent the approximate positions of the interface.

The transition between strata may be gradual. Ground water conditions indicated in our report

represent conditions only at the time of our exploration.

LABORATORY TESTING

Laboratory tests were performed on selected soil samples to aid in classification and to evaluate the

physical and engineering characteristics of the soil. Laboratory testing included Atterberg limits

testing, in-situ moisture and density determinations, moisture-density relationship, and sieve analyses

to establish grain size distribution. The testing was performed in general accordance with applicable

ASTM standards. We will store the collected samples for a period of 60 days, after which time they

will be discarded, unless we are otherwise notified. The results of the laboratory tests are discussed

in this section.

The field moisture content and dry density of the soils encountered were determined by performing

tests on the undisturbed samples. Dry densities and moisture contents obtained from undisturbed

ring samples indicated a range of about 94.2 to 120.4 pounds per cubic foot, and 1.3 percent to 6.2

percent, respectively. The results of the testing is presented on Table I: Summary of Laboratory

Testing.

To determine the particle size distribution of the soils and to aid in classifying the soils, mechanical

analyses were performed. Three sieve analyses and Atterberg limits tests were performed on selected

soil samples collected from about 2 feet and 10 feet below the ground surface. Percentages of gravel

sized particles ranged from 1.0 percent to 11.0 percent, percentages of sand sized particles ranged

from about 50.2 percent to 63.9 percent, and percentages of fines ranged from about 27.1 percent to

46.8 percent. To aid in the classification of the soils, Atterberg limits tests were also performed on

selected samples. Liquid limits ranged from no liquid limit value (NY) to 46 with plasticity indices

2
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ranging from non-plastic (NP) to 29. The results of the testing are presented on the attached Particle

Size Distribution Test Reports, Moisture-Density Relationship Test Reports, and on Table I 

Summary of Laboratory Testing.
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5 - near knoll
" .

.....

· .'
· .

'.'

· .'
'.'

r- '.' 10 -
~~ I ....

· .
-"V n

Approximate ground surface elevation =
1,21Oft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z t-o. t- lD >- H W
0 0 t- WX Ot- W
Z 0 .J D:: H

D::t- W<I .J lL
lL 0 ffl"" 0

W "- lD Z ZlL ::J Z H U
lD Z DESCRIPTION REMARKSwu t- w lL H H.J ffl :E: oa. fflt- H lL :E:

a. :3 >- W
~ HZ ZH >- J::E: 0 ffl a. >- 00 ::Jffl ffl t-<I .J >- D:: :E: U ffl a.ffl lD t- <I0 .J W

U 0

SM Light brown silty SAND, low moisture, low Approximate...
... plasticity . Boring

[ 100.0 2.5 · .. Location:...
20 R · .. NE corner...

· ..... of Basin E

.. 5 - (near canal)
..

...

· .

· ..':.
",'· ",

10 -
,.,,. ... n

104.2 3.7 · .....
~~ .....

Approximate ground surface elevation =
1,210 ft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole

111111::::~:!!::!!!i!:!llill:lllliiliiii!!liii!:illll:l:l.l:I.I,,:":.:::·:·II~I:i!lllIlillll:!I!:::::!!li!~::1111·:::!::I:!::~':::::'''.:···:·!·:ll:·.!·:I:,:·I:·:::·!::,:::'····:::··I
BORING NUMBER B-4
DATE DRILLED August 9,1996
PROJECT NUMBER 702.41-50354.05
PROJECT Guadalupe Basins A, E, & F
PAGE 1 OF 1



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

Z I-0. I- ID >- H W
0 0 I- w X

01-
W

Z 0 ..J ~
H

~I- ..J IL
00,... Wq:

IL 0 ZIL ::J Z He.> 0 Z DESCRIPTION REMARKSW "- ID Z I- w IL H ID
..J 00 I: we.>

001- H IL I: H
OD.0- 3 >- W 'J HZ ZH >- I:I: 0 00 0- >- 00 ::Joo 00 I-q: ..J >- ~ I:e.> 00 0-00 ID I- 0

q:
W..J

e.> 0

Attempted
Boring
Location:
East side of
Basin E
(near canal)

Boring not
advanced
due to solid
waste
debris at
surface

I
I
I

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z I-
>- 0 LUI- lD H

0 0 I- LUX 01-
LU

Z 0 -l a: H a: I- -l lL
(Il,... LU<IlL 0 ZlL ::lZ H U 0 Z DESCRIPTION REMARKSLU "- lD Z LUU I- LU lL H lD H

-l (Il E OD. (Ill- H lL E
D. :3 >- LU 'J HZ ZH >- J:E 0 (Il D. (Il
<I -l >- >- 00 ::l(ll I-

a: E U (Il D.(Il lD I- 0 <I LU-l
U 0

Attempted
Boring
Location:
SW corner
of Basin E

Boring not
advanced
due to solid
waste
debris at
surface

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z I-0. I- 10 >- H W
0 0 I- W:-': 01-

W
Z 0 ...J 0:: H

0::1- ...J U.
U. 0 00,.. W<I

0
W "- 10 Z Zu. :::lZ H eJ

10 Z DESCRIPTION REMARKS
WeJ I- w u. H H

...J 00 E 00- 001- HU. E
a. :3 >- W ..., HZ ZH >- :I:E 0 00 0- >- 00 :::lOO 00 I-<I ...J >- 0:: EeJ 00 0-00 10 I- <I0 ...J W

eJ 0

SC

~
Light brown silty clayey SAND, low Approximate

1= 94.2
moisture, moderate plasticity. Boring

7.2 Location:
20 R NW comer

of Basin F
5 -

.- 95.0 5.0
10 -

~~ ~

,JV "
Approximate ground surface elevation =
1,210ft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 Ib hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z I-0
I- III )- H W

0 0 I- wX 01-
W

Z 0 ...J tt H
ttl- ...J U.

U. 0
fIl,... W<J:

0
W "- III Z Zu. ::J Z H U

III Z DESCRIPTION REMARKSwu I- w 'u. H H
...J fIl E on. fill- HU. E
D. :3 >- W V' HZ ZH >- J:E 0 fIl D. fIl
<I ...J >- >- 00 ::JfIl l-

tt E U fIl D.fIl III I- a <J: w...J
U a

~c

I
Light brown silty clayey SAND, low Approximate

l 104.8 6.2
moisture, moderate plasticity. Boring

Location:
50 R NE comer

of Basin F
5 - (near canal)

.- ',:10 -
C'r>. ~

'JV -.~

Approximate ground surface elevation =
1,210 ft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z I-0
I- III >- H W

0 0 I- wX 01-
W

Z 0 .J IX H
IX I- .J u..

u.. 0 fJ)" w([
0Zu.. :J Z H U Z DESCRIPTION REMARKSw "- III Z wu I- w u.. H III H

.J fJ) I: on. fJ)1- Hu.. I:
Q. :3 >- W '-' HZ ZH >- J::E: 0 fJ) Q. fJ)
([ .J >- >- 00 :JfJ) I-

a:: :E U fJ) Q.fJ) III I- ([0 .J W
U 0

.sc Light brown silty clayey SAND, low Approximate

[ 96.4 4.8
moisture, low to moderate plasticity. Boring

Location:
13 R SW comer

of Basin F

~
5 -

.- ~
10 -

~n In
-;;reT I ~,

Approximate ground surface elevation =
1,210 ft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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Z I-0
I- m >- H W

0 0 I- W X
01-

W
Z 0 ...I 0:: H

0::1- ...I U.
tJ)'" w<I

U. 0 zu. ::lz H U 0 z DESCRIPTION REMARKSw " m z wu I- w u. H m H
...I tJ) E OD. tJ)1- HU. E
a. :3 >- W

"" HZ ZH >- :cE 0 tJ) a. >- 00 ::ltJ) tJ) I-<I ...I >- 0:: E U tJ) a.tJ) m I- 0 <I W...I
U 0

~c Light brown silty clayey SAND, low Approximate

[
moisture, low to moderate plasticity. Boring

32
Location:

R SE comer
of Basin F

5 - (near canal)

.- ~
10 -

~~ I~

-'-' r=- ,
Approximate ground surface elevation =
1,210 ft.

Total depth = 11 ft below ground surface.

No groundwater encountered.

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

NOTES: SPT = Standard Penetration Test; N =
SPT value (140 lb hammer free-falling 30
inches); R = ring sample; 8 inch diameter
borehole
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-------------------
Basins A. E. and F
Law/Crandall Project No. 702.41-50354.05

September 16, 1996
Report ofGeotechnical Investigation (Phase I)

TABLE I
Summary of Laboratory Testing

Basins A, E, and F
Guadalupe, Arizona

Law!Crandall Project No. 702.41-50354.05
Moisture-Density Relationship

Sieve Analysis In-Situ In-Situ Consol. Atterberg Limits, % ASTM D 698-78, Meth A, Std
Sample Moisture Dry Swell! Maximum Optimum

Location Gravel Sand Fines Content Density Collapse Liquid Plasticity Dry Density Moisture
BoringlDepth (%) (%) (%) (%) (pet) ±,(%) Limit Index (pet) Content (%) USCS I

B-1! (0' - 10') NT NT NT NT NT NT NT NT 123.8 9.7 SC
B-1 / (2' - 3') NT NT NT 4.6 109.1 NT NT NT NT NT SC

B-l!(10' -11') 11.0 58.0 31.0 NT NT NT 33 20 NT NT SC
B-2! (2' - 3') NT NT NT 1.3 101.8 NT NT NT NT NT SC

B-2! (10' - 11') NT NT NT 4.7 101.8 NT NT NT NT NT SC
B-3! (2' - 3') 9.0 63.9 27.1 2.8 117.1 NT NV NP NT NT SM
B-4! (0' - 10') NT NT NT NT NT NT NT NT 104.1 15.7 SM
B-4! (2' - 3') 4.0 53.6 42.4 2.5 100.0 NT 24 NP NT NT SM

B-4! (10' - 11') NT NT NT 3.7 104.2 NT NT NT NT NT SM
B-7 /(0' -10') NT NT NT NT NT NT NT NT 119.6 11.1 SC
B-7 / (2' - 3') NT NT NT 7.2 94.2 NT NT NT NT NT SC

B-7!(10' -11') NT NT NT 5.0 95.0 NT NT NT NT NT SC
B-8! (2' - 3') 1.0 62.3 36.7 6.2 104.8 NT 46 29 NT NT SC
B-9!2'-3') NT NT NT 4.8 96.4 NT NT NT NT NT SC

B-I0! (2' - 3') 3.0 50.2 46.8 NT NT NT 31 13 NT NT SC

NP = Non-Plastic
NT = Not Tested
NV=NoValue
lUSCS = Unified Soil Classification System
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20

13.0131

PI
20

LL
33

13.01

5C
USCS

Data Sheet No.

Sample information:
.81 (113'-11')

Clayey Sand

Remarks:
Law Lab No. 61178

IS) lSl
..,. lSl
... N• •

31. 0

IS)..,.
•

% SILT % CLAY

IS)
(\J•

1.0 0.1
GRAIN SIZE - mm

\

89.13
813.13
76.13
64.0
53.0
49.0
45.0
39.0
31.121

lSl...•

Date: 09-09-96

Project No.: 702.41-50354.05
Project: Guadalupe Basins A,E & F (Assign. No.7)

4
8

113
16
30
413
513

100
21313

58.0
% SAND

SIEVE PERCENT FINER
number I----.----.-------l
size •

N co, ,
... m

10.0

oS
s::

'N
c: c" c

- .... - oct
m N.!. ~ ~

'-,p.:.....Iill

PARTICLE SIZE DISTRIBUTION TEST REPORT

COEFFICIENTS

GRRIN SIZE
0.95

100.121
95.121
95.121
94.13
91. 0
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0.01

5M
USCS

Data Sheet No.

Sample information:
e83 (2'-8')

Si lt~ Sand

Remarks:
Law Lab No. 61181

IS) lSI
T lSI
... N. ..CSl

\Jl..

27.1

IS)
T•

Y. SILT Y. CLAY

CSl
(\J•

1.0 0.1
GR!=IIN SIZE - mm

91.0
80.0
76.0
65.0
52.121
48.0
43.0
35.121
27.1

lSI......

Date: 09-09-96

Project No.: 702.41-50354.05
Project: Guadalupe Basins A,E & F (Assign. No.7)
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size •
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I
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COEFFICIENTS

PERCENT FINER
e

PARTICLE SIZE DISTRIBUTION TEST REPORT
c

0.93
0.09
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200 1013
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Y.+75 mm Y. GRAVEL
0.0 9.0

0.75 100.0
0.5 98.0

0.375 97.0
0.25 94.0
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~ 50 ...w 1---+-t-t-r.t+-t--fi-++--li;--..;--++H-H+-t--+--+--H+t-t.3IIIo:,,+.-+..;-.+--++r.t++-+--+--+----+t+t-t-+-_t_t-_t_---I

~ 4 0 f---;----I-++.-I-+-+---I;-+-!--+.---;-+.H+++.-+-+---+--++H-I---+-;:I-'-+'"~:~--+H+++-+--+--+---ti-++-I-I-t-t-t----l
~ :~"

301---+-+++.t+-t-t-+..;--+_~+H-H+_t_-+--+--H++-t-+-+-f--!-_t_-"*l+++-II-t-t__-t++++-+-+-+-+-_j

><

SIEVE
inches
size

LAW/CRANDALL~ INC.

><

•

I
I
I
I
I
I
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I
I
I
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30

10

20~-tt+.++_+-+c-+-:-+:---:-+:t+-l+-+-:+--t-_+---++++-+++-+-:--t--~H-+-t-f-t-t---tt+++-t-t-+--+-_i

0.001

PI
NP

LL
24

0.01

SM
USCS

Data Sheet No.

Sample information:
.84 (2'-8')

5 i lty Sand

Remarks:
Law Lab No. 61182

1.0 0.1
GRRIN SIZE - mm

96.0
88.0
86.0
77.0
69.0
65.0
61.0
54.0
42.4

Date: 09-1219-96

Project No.: 71212.41-50354.1215
Project: Guadalupe Basins A,E & F (Assign. No.7)

4
8

10
16
30
40
50

100
200

53.6 I 42.4
% SAND I % SILT % CLAY

SIEVE PERCENT FINER
numb~r t---.---.-----.-----i
size

10.0

GRAIN SIZE

COEFFICIENTS

0.27

%+75 mm % GRAVEL
0.0 4.0

0L.......:._J..L.,L;.L..I-.L.......L:--L...:-.L:'--.:-.L:J....L...L...L-L.:....1-....I...---I.-_---L.Li..LL..L....:L.-L.:-..I...-_..:L.L..L.i...L..L.-J.......J..--JL.......:._LJ....L..L..LL....J..--I.---L._----l

200 100

... 1Ii..

r:"l"901---7-++f.++-+-+-+-~~~++-I+-+-4-~-+-__+++I_H_+-+---:-+_--+H_++_HI_t-I__-H+++_+_+_+I_t-_i

"
801----'--+++++-+-+-+--'-+'---'-+'!+4+-+.:.+--+--+~__+++I_H_+_+__'_+_-+H_++_HI_t-I__-H+++_+_+_+___+-_i,

oS
<: <: <:

·N
~ c:...... c lSI G
-,"-~(\JOO GJ lS:J lSI Cit TGJ

100 r-:-Ul
_T"T"T7{ll,,--N.,.,..,"',-1,.--:-... ""T;:O,....---.~..'_;:O~...".-::-:..--r-;:r--rr:r~"--.-:r:-,--:-:.l!.--"'T;:,..,,.~-rT-.--.--.---n"TT",....,.-.--.-----,

PARTICLE SIZE DISTRIBUTION TEST REPORT

SIEVE PERCENT FINER
inches •slz~

0.5 100.121
0.375 99.0

0.25 97.0

701---+++++-+-+-+--'-+'---'-+'!+4+-+.:.+--+--+--__++~I.++-+--'-+_-+H-++_HI_t-I__-H+++_+_+_+___+-_i
~ ~,

~ 60 -\

~ 50 ~,:
w f--i--t-t-r.++-r-r.-+--i--fi'---+-t++-t+-++-t--t--+--__++++-H_+-t-+-+_~"ld-:tt4-H-t--t--+----++++t-+--t-t---t----l
U

8J 40
CL

><

><

LAW/CRANDALL, INC.
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I
I
I
I
I
I
I
I



80f---'-H+.H-+-+-+-'-+;.,--'-+H-I_H.:+--+--+----HlIl-+-H-4-+-.:..-+--+H++_+_1f---t-I---H+++-+-+-+--+-_l

30t---;--t-tt:-H-+---t.-+-:-t;---;---tt+t_H_H_+--+----+!-++-H--t-~-+--+H-++_+_1f---t-1---H+++-+-+_+_--+-_l

0.1301

PI
29

LL
46

0.01

sc
USCS

Data Sheet No.

SQmple information:
e88 (2'-3')

Clayey Sand

Remarks:
Law Lab No. 61191

36.7
% SILT % CLAY

1.0 0.1
GRAIN SIZE - mm

99.0
97.121
95.121
87.121
73.0
66.0
61.0
50.0
36.7

Date: 1219-1219-96

Project No.: 71212.41-5121354.1215
Project: Guadalupe Basins A,E & F (Assign. No.7)

4
8

10
16
30
40
50

100
200

62.3

SIEVE PERCENT FINER
number I-----'-'=..:.;r=-~""'--"r_'_"'c....;....___I

size e

% SAND

10.0

GRAIN SIZE

COEFFICIENTS

PERCENT FINER

•

0.28

0L....:._J.J..J.:.L.L...L.-J.:---L...:.......J.;'--.:.......J.;:L..L..l....L....J..:....L.....l..--L..._--LL.:L..L..L...L..:L-L.:-....L-_.:u.J.:L-1....J-Ji--L_L..-_LJ....L..I....1-1..-L.....J...--L_----l

200 1013

20f---'-t-tt:-H-+-+.-+-:-+:----:-+:t-H_H4--+--t----+!-++-H-+-+-.:..4---:l-H-++_+_1--+-I---H+H-+-+_+_--+-_l

PARTICLE SIZE DISTRIBUTION TEST REPORT
.:

c c c
'Ncc'c ts)aJ
-~-"Cf'NCO (S) CS) ts) tS) "t"tsl

I """ 'V ..... N 'V' lJ) ~ N

100 rUl'--rrtmtTC\lh"'~:""--rm~:""lmtn"ii""jiiIiiij;~+r-rrT+ITn+~;=-+,-i+ni+nTTT-Il1TrTTrT--'

~If\...
90 f----'"-H+.H-+-+.-+-:-+;.,--:-+H-I_H4--+--+-!'~--+!-++-H-+-+-':"-+--+H++_+_1f---t-I---H+H-+-+-+--+-_l

\

10 I---7---iH+-lH-1r+.-+r+.----:,-+tt-HI+-t-1-t--I+I-H-1f-+++---+t-r.HH-t-1-t--t++t+-r+H--+---j

%+75 mm % GRAVEL

0.2S 100.0

0.0 1.0

7 0 1---'---++t++++-t--'-+--............H-HH-+~+-+--++I-!Hl.-4-'if-'-+"""'"-+----4i-++-I-t-t-+___I---+t++++-+-l-l----l
~ ,
~ 60 :\u... ~-+H++-lrl"-'-t---"-t~-++++++;..;--+--+--+H--I-H-~'\.:-: t-~-;t-t++t-H-t---+----++++-t-+-+--+--+---;

~ 50 1'-t3 r--+-tff++t-f.-+..;---r;--+-t+H-H+-t-+-_+_--++++H-+-t-+-+-',\Il---t~ +H+t-+-+--j----H++H--+-t--+----t

t540f-;.-H+.H-+-+.-+....-+;--~!l-H_H_H_-+--+----+!-++-H--t-~-+---Ad-++_+_1f---t-I---H+++-+-+_+_--+-_l
(L

SIEVE
inches
size

><

LAW/CRANDALL~ INC.
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1121

3121

0.001

PI
13

LL
31

13.131

sc
USCS

Data Sheet No.

Sample information:
e81eJ (2'-3')

Claye~ Sand

Remarks:
Law Lab No. 61194

IS) lSI
". lSI
.... N• •

46.8

IS) lSI
". IJl• •

IS)
N•

% SILT % CLAY

1.13 13.1
GRRIN SIZE - mm

PERCENT FINER

•
97.0
91.0
89.13
813.13
713.13
66.13
63.13
57.13
46.8

lSI....•

Date: 139-139-96

Project No.: 7132.41-513354.1215

Project: Guadalupe Basins A,E & F (Assign. No.7)

4
8

113
16
313
413
513

11313
21313

5121.2
% SAND

SIEVE
number
slz~

113.13

GRl=lIN SIZE

COEFFICIENTS

121.2121

%+75 mm % GRAVEL
121.121 3.121

I2IL.......;_.LL.J..:J...J.....L......J,;'---L.-'--"'___-'--":L...L..I....L...L..:...J....--'-----L..._---l.1.:L..L..L...J...-'1-...L.....:.......l...-_...:LJ-Jc..:L.J......L....JI---J._'--_.L.L.L.L...L...............---L...--L._---'

21313 1130

~...
~ l"ll,,

91211---'--H+.H-t-+_1_7-+-7-+t-H-+-+4--I--..:l~-_I+-H-t-+-+-r-;-_I_--+H+++-If--t-I--H+++-+-+--+--+---l

8121 1---'--H+.H-t-+_�_7-+--.,.--:--tt-H-+-+4-+_--+-'-----'ll+t-H-t-+-+-r-;-_�_--+H+++-If--t-I--H+++-+-+--+--+---l
~

PARTICLE SIZE DISTRIBUTION TEST REPORT

2121

7 121 f----:.-~H-+__+_1_.:......+'---.:......++++-+-+.:+_+__+_-_I+4-: AIlliIl:+--+-+--,-_I_-+H+++-If--t-I--H+++-+-+--+--+---l
~ ~~ :
w ::~~.
~ 6 121 f----:.-~H-+__+_1_.:......+'---.:......++++-+-+.:+_-+-_+_-_I+4-I-t-+-.;j-+_I'-~.,.._---4-+H-+-+-+-+__+_--++++-t-+-_I_+--_I_---l
li- '<
~ 5121 ,w t--+-H+H-t-+_1_+--fi-+-t+++-+-++-+-+__+_-_I++-t-t-+-+-t-+-_I_--;j'lkf-i/-++-If--t-I--H+++-+-+--+--+---l
U

5 4121
D....

SIEVE PERCENT FINER
inch~. •slz~

0.5 11313.0
0.375 99.13

13.25 98.13

LAW/CRANDALL" INC.
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MOISTURE-DENSITY RELRTIONSHIP TEST

135

1313

'+-
u
0.... 125

-:J1 [."Ill,... ...... lilt..
+'

~, ..
.~

UJ
~'rc

OJ
-0 ./1213 tI':J1 .",L
0

115

1113
0 2.5 5 7.5 10 12.5 15

Water content, %

Test specification: ASTM D 598-78 Method A. Standard

Elev/ Classification Nat.
5p.G. LL PI

% > % <
Depth uses AASHTO Moist. No.4 1'10.21313

TEST RESULTS MATERIAL DESCRIPTION

Maximum dr!:l densit!:j = 123.8 pef Nat i ve 50 i 1

Optimum moisture = 9.7 % 81 (13'-113')

Project No. : 7132.41-513354.135 Remarks:

Project: Guadalupe Basin (Geotech) Law Lab No. 61256

Location; Guodolupe, Arizona.

~
Date; 138-29-96

MOISTURE-DENSITY RELATIONSHIP TEST

LAW/CRANDALL, INC. Fig. No.
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MOISTURE~DENSITY RELRTIONSHIP TEST

115

110

4-
u
l:L 105

-
"""'~

.....
"-:n

+'
~ It

.~

Vl
~C

~QJ

~-0 ...100:::n
L

0

95

90
7.5 HI 12.5 15 17.5 20 22.5

Water content, %

Test specification: ASTM D 598-78 Method A, Standard

Elev/ Classification Nat. Sp. G. LL PI
% > % <

Depth USCS AASHTO Moist. No.4 No.200

TEST RESULTS MATERIAL DESCRIPTION

Maximum dr!:j densit!:j = 104.1 pef Nat i ve So i 1

Optimum moisture = 15.7 % 84 (0'-1121')

Project No. : 702.41-50354.1215 Remarks:

Project: Guadalupe BasIn (Geotech) Law Lab No. 61257

Location: Guadol upe, Arizona

JDaie: 08-29-96

MOISTURE-DENSITY RELATIONSHIP TEST

LAW/CRANDALL, INC. Fig. No.
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MOISTURE-DENSITY RELATIONSHIP TEST

125

120 - ~
r r\

/ r\.
4- r\..
u -..Q.. 115 ,
, ,

:J1
+' \..~

Ul 'Il.c
QJ

Cl "110 ..."II
L

Q

105

100
5 7.5 10 12.5 15 17.5 20

Wat. er cont.ent., %

Test specificat.ion: f=l5TM D 698-78 Method f=l, Standard

Elev/ Classification Nat. 5p.G. LL PI % > % <
Depth uses f=lf=lSHTO Moist. No.4 1'10.208

TEST RESULTS MATERIAL DESCRIPTION

Maximum dr!:j densit!:j = 119.6 pcf Nat. i ve 50 i I

Optimum moisture = 11.1 % 87 (0'-10' )

Project No. : 782.41-58354.05 Remarks:

Project: Guadalupe BasIn (Geotech) Law Lab No. 61258

Location: Guadalupe, Arizona J
Date: 08-29-96

MOISTURE-DENSITY RELf=lTIONSHIP TEST

LAW/CRANDALL, INC. Fig. No.


