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Geoteehnbal Inveati(lation Project No. 940176SA 
Cssandro Wash Storm Drain June 30, 1994 

INTRODUCTION 

This report presents the results of a subsoil investigation carried out at the site of a proposed storm 
drain to be located along the following route: from the southem comer of Navajo St. and Jackson St. 
southeast along Jackson St., veering to the northeast at the intersection of Jackson St. and Mohave St. 
continuing to the Mohave St. extension under the Atchison, Topeka, and Santa Fe Railway to a point in 
Casandro Wash in Wickenburg, Arizona. 

It is understood that construction will consist of a storm drain to be located in Mohave Street 
extension under the railway to a point in Casandro Wash. The invert of the twin 48 

than 15 feet deep. At this time, corrugated metal pipe (CMP), cast-in-place 
concrete pipe PCP)  are being considered as pipe materials. The pipeline will 

the railroad. 

GENERAL SITE AND SOIL CONDITIONS 

Site Conditions - The site is approximately .75 miles in length. The site commences in a residential 
area at the comer of Navajo Street and Jackson Street, passes under the Atchison, Topeka, and Santa Fe 
Railway, and ends in Sol's Wash. The proposed sewer alignment is situated in mainly a residential area. 
The area between the railway and Sol's Wash is generally occupied by corrals. The vegetation is typical 
of desert wetlands. 

General Subsurface Conditions - Subsoil conditions at the site are somewhat consistent. The upper 

soils consists of loose clayey sand, medium dense sand and silty sand, and very dense gravelly sand. These 
are underlain by loose sand, dense clayey sand, and very dense gravelly sand. 

Laboratory testing indicates the in-place dry densities are on the order of 94 to 110 pcf. Moisture 
contents vary from 5 to 7 percent with plasticity indexes ranging from non-plastic (NP) to 13 percent. The 
soils exhibit a pH of 8 to 8.5 and resistivities of 2580 to 9930 ohms-cm. 

Field testing exhibits Standard Penetration Resistance (STP) varying from 8 to 50 plus blows per 
foot. Refusal was encountered in Boring B-4 just below 6 foot deep. It is thought that this may be a 
possible sewer line or other unmarked utility, or cobble size rock. All borings were dry upon completion. 
Groundwater is indicated to be 21 feet at the juncture of Casandro Wash and Sol's Wash and 

should not be a factor in the of the storm drain. 
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ANALYSIS AND RECOMMENDATIONS 

Analysis - Due to the nature of the coarser grained soils generally encountered along the route 
significant disturbances from gravel and occasional cobbles may make neat trenches difficult to achieve. 
Therefore, cast-in-place pipe may not be feasible. Trench excavations for utilities can be accomplished by 
conventional trenching equipment. Trench walls may experience some sloughing in coarser grained soils. 
For trenches greater than shoulder-height, precautions must be taken to protect workmen in accordance with 
all current governmental regulations. No special recommendations are made if pre-cast reinforced concrete 
pipe is used except that pipe bedding will be required to prevent point loads due to the presence of cobbles. 
Based on the ADOT Materials Manual (1989) and resistivity values obtained, galvanized coated steel, 
aluminum steel coated, aluminum alloy, or bituminous coated CMP may be used. 

Boring and jacking operations should be relatively straight forward. However should be noted 
that the presence of cobble may affect the rate of progress. 

Utilities Installation - Trench excavations, backfilling and compaction should be carried out under 
M.A.G. Section 601. Backfill of trenches may be carried out with native excavated material, provided that 
oversized material is removed in the bedding zone. This material should be moisture-conditioned, placed 
in 8 inch lifts and mechanically compacted. Water settling is not recommended. Compaction requirements 
as set forth in Section 601 of M.A.G. Specification should be followed. 

GENERAL 

The scope of this investigation and report does not include regional considerations such as seismic 
activity and ground fissures resulting from subsidence due to groundwatet withdrawal, nor any 
considerations of hazardous releases or toxic contamination of any type. 

Our analysis of data and the recommendations presented herein are based on the assumption that soil 
conditions do not vary significantly from those found at specific sample locations. Our work has been 
performed in accordance with generally accepted engineering principles and practice; this warranty is in 
lieu of all other warranties expressed or implied. 
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We recommend that a Soils Engineer monitor the earthwork and foundation portions of this project 
to ensure compliance to project specifications and the field applicability of subsurface conditions which are 
the basis of the recommendations presented in this report, If any significant changes are made in the scope 
of work or type of construction that was assumed in this report, we must review such revised conditions 
to confirm our findings if the conclusions and recommendations presented herein are to apply. 

Respectfully submitted, 

SPEEDIE & ASSOCIATES, INC. 

Mark Vanhook, Geotechnical Technician 

IZ 
Gregg A. Creaser, P.E. June 30, 1994 
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FIELD AND LABORATORY INVESTIGATION 

On June 14, 1994, five soil test borings were drilled at the approximate locations shown 
on the attached Soil Boring Location Plan. All exploration work was carried out under the full- 
time supervision of our engineering technician, who recorded subsurface conditions and obtained 
samples for laboratory testing. The soil borings were advanced with a truck-mounted CME-55 
drill rig utilizing 7-inch diameter hollow stem flight augers. Detailed information regarding the 
borings and samples obtained can be found on an individual Log of Test Boring prepared for 
each drilling location. 

Laboratory testing consisted of moisture content, dry density, grain-size distribution, pH, 

resistivity, and plasticity (Atterberg Limits) tests for classification and pavement design 
parameters. Compression tests were performed on a selected ring sample in order to estimate 
settlements and determine effects of inundation. All field and laboratory data is presented in this 
appendix. 



+ Approximate Soil Boring Location 
, 

I SOIL BORING LOCATION PLAN 
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DESCRIPTION 

Augcr Sampls- A grab rampls taken dircslly from auger flighl. 

Largc Bulk Sampls- A grab wmple laksn dircrUy fmm augcr flighl. 

Spoon Sarnplc- Standard PcnctratianTcst (ASIM D-1586) Diiving a 2.0 inch outside 
diamctcr ~ p l i l  spoon ramplcr into undirturbcd mil for threc Nceczsivs 
6-inch incmmcnu by mcnn, of a 140 lb. wcight ircc falling thmugh a 
dishnsc of30 inshcs. Tho svrnvlzlivc nvmbsrof blows for ths 6-1 
12 inches of pcnclradon is ihc Slnndird Pcnstrrtion Rsrisrmcs m. 

Ring Srrnplc- Driving a 3.0 inch ouuidc diamstsrrpmn cquippcdwith i w r i o  of 
2.42 inch k i d .  d t m c k r ,  1 inch long bra- n'nps, inlo undismrbcd 
wil for one 1 2  inch insnrmsnt by ihc ramc m u i u  ofihc S p w n  
Sample. Thc blowr mquircd for ihs 12 inches ofpcoclrnlian arc  
rscordcd. 

Linsr S~mplc- Standard Psnctmtion Tssl driving a 2.0 inch ovuidc dinmckr ~ l i r  
spoon squippcd with w a  3 inch long. 1% inch insidc diamckr bra- 
lincn, ~spnra tcd  by I 1 inch lone rpnccr, into undisNrbcd mil by ihc 
same mclnJ of  thc rpoan ~ m p l s .  

. Shclby Tube-. A 3.0 inch oue ids  diamskr hi"-vzllsd Nbc continuauxly pushed in,,, 
undiwrbcd xlil by a rapid motion, wichoul impact or wiscinp 
(ATTht l2-1587). 

Continuous PcnetmionRcsiruncc- Driving z 2.0 inch oul.ids.diamctcr 'BuUnow. 
Pcnctmmctcr- conrinuou~ly into undirturbcd soil by  ihs n m c  mcans 
oflhc r p w n  sample. Ths blow, for u c h  NCC-~VC 12 inch 
incicrncnr arc rccordcd. 
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Boring Date: 6-14-94 
Field EngineerITechnician: M. Vanhook 
Driller: D. Burgmeier 
Contractor: Heber Mining 
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I a 

SPEEDIE 
AND ASSOCIATES 

Log of Test Boring Number: B- 1 

Casandro Wash Storm Drain 

Wickenburg, Arizona 

Project No.: 940175SA 
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Log of Test Boring Number: B- 2 

Casandro Wash Storm Drain 
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Boring Date: 6-14-94 
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Driller: D. Burgmeier 
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Casandro Wash Storm Drain 
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Boring Date: 6-14-94 
Field EngineerlTechnician: M. Vanhook 
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Log of Test Boring Number: B- 5 

Casandro Wash Storm Drain 

Wickenburg, Arizona 

Project No.: 940175SA 
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TABULATION OF TEST DATA 

PROJECT: Casandro Wash Storm Drain - 
NUMBER: 940175SA 

Test Saople I Uater Dry 1 <#ZOO 4 0  <#I0 4 4  <3" 1 L iquid P las t ic  Plast- I ASTH 

Boring Depth I Content Density I Sieve Sieve Sieve Sieve sieve I L imi t  L imi t  c i t y  lClassi f icat ion 

Nunber(feet) I X (pcf) I X X X X % 1 %  X Index% I 
- - - - - - - - - * - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

B- 1 6.0 1 -- -- 1 13 26 58 80 100 1 28 15 13 1 SC 

8- 2 2.0 1 6.9 110.3 1 
- -  1 8 20 53 

I 
8- 2 3.0 1 - -  73 100 1 NP NP 

I 
NP I SU-SM 

8- 3 5.5 1 5.4 94.0 1 37 51 70 85 100 1 29 18 10 1 SC 
8- 4 6.0 1 - -  - -  1 3  24 46 56 100 1 28 15 13 1 GC 
8- 5 11.0 I - -  -- 1 6 21 81 94 100 I NP NP NP I SU-SM 
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CONSOLIDATION TEST 
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BORING 8 -  3 

DEPTH 5.50 

Sample inundated at end of test at 2000 psf 

PROJECT Casandro Wash Storm Drain - JOB NO. 940175SA 
DATE 6/14/94 
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MOISTURE-DENSITY RELATIONS 

PROJECT: Casandro Wash Storm Drain PROJECT NO.: 940175SA DATE: 6/14/94 
LOCATION: 
BORING NO.: B- 2 SAMPLE NO.: BS-6 SAMPLE DEPTH: 3.00 
METHOD OF COMPACTION: ASTM D69W 
LIQUID LIMIT: NP PLASTIC LIMIT: NP PLASTICITY INDEX: NP 
CLASSIFICATION: SW-SN ASTM SOIL DESCRIPTION: WELL GRADED SAND ui th SILT and GR 

DRY DENSITY: 116.3 PCF OPTIMUM MOISTURE CONTENT: 14.4 % 

0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 

MOISTURE CONTENT (%) 



Project: Casandro Wash Storm Drain 
Wickenburg, Arizona 

pH & RESISTIVITY DATA 

Project No.: 940175SA 


