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DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions , searching existing data sources, gathering and maintaining the needed data , and comp leting , reviewing , and submitting the form . You 
are not required to respond to this co llection of information unless a va lid OMB control number appears in the upper right corner of this form . Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to : Information Collections Management, 
Department of Homeland Security, Federal Emergency Management Agency , 1800 South Bell Street, Arlington, VA 20598-3005 , Paperwork 
Reduction Project (1 660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please 
do not sen d you r completed survey to the above address . 

PRIVACY ACT STATEMENT 
AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448 , as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234 . 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibi lity to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (F IRM) . 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended . This includes using this information as necessary and authorized by the routine uses publ ished in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE: The disclosure of information on this form is voluntary ; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM) . 

Flooding Source: 

Note: Fill out one form for each flooding source studied. 

A. GEN ERAL 

Complete the appropriate section(s) for each Structure listed below: 
Channelization ............... complete Section B 
Bridge/Culvert ... ... ..... ..... complete Section C 
Dam . . . . . . . . . . . . . . ... .. .. .... . .. complete Section D 
Levee/Fioodwall ............. complete Section E 
Sediment Transport ..... .. . complete Section F (if required) 

Description of Modeled Structure 

1. Name of Structure : 

Type (check one): 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall D Dam 

Location of Structure: 

Downstream Limit/Cross Section : 

Upstream Limit/Cross Section : 

2. Name of Structure : 

Type (check one): D Channelization 0 Bridge/Culvert D Levee/Fioodwall 0 Dam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section : 

3. Name of Structure : 

Type (check one): 0 Channelization D Bridge/Culvert D Levee/Flood wall O oam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section : 

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED. 

FEMA Form 086-0-278, (2/2011) Prev1ously FEMA Form 81-898 MT-2 Form 3 Page 1 of 9 
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B. CHANNELIZATION 

Flooding Source: ------------------------------ - --------------

Name of Structure : ------------ ---- ----------------- - -----------
1. Hydraulic Considerations 

The channel was designed to carry _ _ _ (cfs) and/or the ___ -year flood. 

The design elevation in the channel is based on (check one) : 

0 Subcritical flow Ocritical flow 0 Super critical flow 0 Energy grade line 

lfthere is the potential for a hydrau lic jump at the following locations, check all that apply and attach an explanation of how the hydraulic 
jump is controlled without affecting the stabi lity of the channel. 

0 Inlet to channel Ooutlet of channel 0 At Drop Structures 0 At Trans itions 

0 Other locations (specify): 

2. Channel Design Plans 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

3. Accessorv Structures 

The Channelization includes (check one) : 

0 Levees [Attach Section (E Levee/Fioodwall)] 0 Drop structures 0 Super elevated sections 

0 Transitions in cross sectional geometry 0 Debris basin/design basin [Attach Section D (Dam/Basin)] 0 Energy dissipater 

0 Weir 0 Other (describe): 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? 0 Yes 0No 

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered . 

C. BRIDGE/CULVERT 

Flooding Source: --------------------- ------------------------

Name of Structure: 

1. This revision reflects (check one): 

0 Bridge/culvert not modeled in the FIS 

0 Modified bridge/culvert previously modeled in the FIS 

0 New analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e .g., HEC-2 with special bridge routine, WSPRO, HY8): 
If different hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze 
the structures. Attach justification. 

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the fo llowing 
(check the information that has been provided): 

0 Dimensions (height, width , span , radius, length) 

0 Shape (culverts on ly) 

0 Material 

0 Beveling or Rounding 

0 Wing Wall Angle 

0 Skew Angle 

4. Sediment Transport Considerations 

0 Distance Between Cross Sections 

0 Erosion Protection 

0 Low Chord Elevations- Upstream and Downstream 

0 Top of Road Elevations- Upstream and Downstream 

0 Structure Invert Elevations -Upstream and Downstream 

0 Stream Invert Elevation- Upstream and Downstream 

0 Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? 0 Yes O No 

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation . 
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D. DAM/BASIN 

Flooding Source: 

Name of Structure: 

1. This request is for (check one) : D Existing dam/basin D New dam 0 Modification of existing dam/basin 

2. The dam/basin was designed by (check one): D Federal agency D State agency D Private organization D Local government agency 

Name of the agency or organization : 

3. The dam was permitted as (check one) : D Federal Dam D State Dam 

Provide the permit or identification number ( I D) for the dam and the appropriate permitting agency or organization 

Permit or ID number Permit Agency or Organization: 

0 Local Government Dam D Private Dam 

Provide related drawings, specifications and supporting design information . 

4 . Does the project involve revised hydrology? 0 Yes D No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) 

Was the dam/basin designed using critical duration storm? (Must account for the maximum volume of runoff) 

0 Yes, provide supporting documents with your completed Form 2. 

D No, provide written explanation and justification for not using the critical duration storm. 

5. Does the subm itta l include debris/sediment yield analysis? 0 Yes D No 

If Yes, then fill out Section F (Sediment Transport) . If No, then attach your explanation fo r why debris/sediment analysis was not considered? 

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? D Yes D No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the tab le below. 

Sti llwater Elevation Behind the Dam/Basin 
FEQUENCY (% annual chance) FIS REVISED 

10-year (10%) 

50-year (2%) 

100-year (1 %) 

500-year (0 .2%) 

Normal Pool Elevation 

7. Please attach a copy of the formal Operation and Maintenance Plan . 

E. LEVEE/FLOODWALL 

1. ~:is!em Elements 

a. This Levee/Fioodwall analysis is based on (check one) : upgrading of an a newly 
D 

reanalysis of an 
0 existing levee/ 0 constructed levee/ existing levee/ 

b. Levee elements and locations are (check one): 
floodwall system floodwall system floodwall system 

D earthen embankment, dike, berm, etc. Station to -- --

D structural floodwall Station to -- --

D other (describe) : Station to 
-- - -

c. Structural Type (check one) : D monolith ic cast-in place reinforced concrete D reinforced concrete masonry block D sheet pi ling 

D other (describe) : 

d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood? 0 Yes 0No 

If Yes, by which agency? 

e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures Sheet Numbers 

• 2 . A profile of the levee/floodwall system showing the Base Flood Elevation (BFE) , levee 
and/or wall crest and foundation , and closure locations for the total levee system. Sheet Numbers 

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size 
of opening , and kind of closure . Sheet Numbers 
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System Elements (continued) E. LEVEE/FLOODWALL (continued) 

4. A layout detail for the embankment protection measures. Sheet Numbers 

5. Location , layout, and size and shape of the levee embankment features , foundation treatment , 
floodwall structure, closure structures, and pump stations. Sheet Numbers 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 

3.5 feet or more at the upstream end 

4.0 feet within 100 feet upstream of all structures and/or constrictions 

Coastal 

1.0 foot above the height of the one percent wave associated with the 1 %-annual
chance sti llwater surge elevation or maximum wave run up (whichever is greater) 

2.0 feet above the 1%-annual-chance stillwater surge elevation 

DYes D No 

DYes 0No 

DYes D No 

D Yes D No 

D Yes 0No 

Please note , occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested , attach documentation 
addressing paragraph 65 .1 O(b)(1 )(ii) of the NFIP Regulations. 

If No is answered to any of the above , please attach an explanation . 

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes 0No 

If Yes. provide ice-jam analysis profile and evidence that the minimum freeboard discussed above stil l exists. 

3. Closures 

a. Opening through the levee system (check one): 

If opening exists , list all closures: 

Channel Station Left or Right Bank 

(Extend table on an added sheet as needed and reference) 

Note: Geotechnical and geologic data 

D exists 

Opening Type 

D does not exist 

Highest Elevation for 
Opening Invert Type of Closure Device 

In addition to the required detailed analysis reports , data obtained during field and laboratory investigations and used in the design analysis 
for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of Engineers (USAGE) 
EM-1110-2-1906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope land side is: 

b. The maximum levee slope flood side is: __________ _ 

c. The range of velocities along the levee during the base flood is : _______ (min .) to ___ _ (max.) 
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E. LEVEEIFLOODWALL (continued) 

• d. Embankment material is protected by (describe what kind): 

e. Rip rap Design Parameters (check one): Ovelocity D Tractive stress 
Attach references 

Flow Curve or Stone Riprap 
Reach Sideslope 

Depth 
Velocity 

Straight D100 D 50 
Depth ofToedown 

Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

(Extend table on an added sheet as needed and reference each entry) 

f. Is a bedding/filter analysis and design attached? DYes !E]No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis) : 

Attach engineering analysis to support construction plans. 

5. Embankment and Foundation Stabili~ 

a. Identify locations and describe the basis for selection of critical location for analysis: 

See Section 8.1 . of Geotechnical Evaluation Report. Agua Fria Levee PAL 18, Avondale, Arizona by Nlnyo & Moore , June 17, 2011 . 

!E] Overall height: Sta. : River MP 5.43 , height 20 ft. 

!E] Limiting foundation soi l strength 

Strength ¢ = 28 degrees, c = 150 psf 

Slope: SS = 1 (h) to 1 (v) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e .g., circula r arc, sliding block, infinite slope, etc.): 

Spencer method and circular failure surfaces . For additional details , see Section 8.1. of Geotechnical Evaluation Report . Agua Fria Levee PAL 
18 , Avondale , Arizona by Nlnyo & Moore, June 17, 2011 . 

c. Summary of stability analysis results: The ranges of Safety Factor for the 6 critical sections analyzed are presented below: 

Case Loading Conditions Critical Safety Factor Criteria Min . 

I End of construction 2.4 to 4.8 1.3 

II Sudden drawdown 1.0 to 2.1 1.0 

Ill Critical flood stage 2.5 to 4.9 1.4 

IV Steady seepage at flood stage 2.5 to 4.9 1.4 

VI Earthquake (Case I) 2.0 to 3.9 1.0 

• (Reference: USACE EM-111 0-2-19 13 Table 6-1) 
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E. LEVEE/FLOODWALL (continued) 

5. Em!;lankment and Foundation Stability (continued) 

d. Was a seepage analysis for the embankment performed? [8] Yes 0 No 

If Yes, describe methodology used: steady state using finite element analysis 

e. Was a seepage ana lysis for the foundation performed? [8] Yes 0 No 

f. Were uplift pressures at the embankment landside toe checked? 0 Yes [8] No 

g. Were seepage exit gradients checked for piping potentia l? [8] Yes 0 No 

h. The duration of the base flood hydrograph against the embankment is less than 24 hours. 

Attach engineering analysis to support construction plans. 

6. Floodwall and Foundation Stabilit:i 

a. Describe analysis submittal based on Code (check one) : D UBC (1988) D Other (specify): 

b. Stabi lity analysis submitted provides for: 0 Overturning Osliding If not, explain : 

C. Loading included in the analysis were: Olateral earth@ PA= psf; Pp = psf ---
O surcharge-Siope @ Osurface psf 

Owind@ Pw= psf 

Oseepage (Uplift): 0 Earthquake @ Peq = %g 

D 1 %-annual-chance significant wave height ft. 

01 %-annual-chance sign ificant wave period sec. 

d. Summary of Stability Analysis Results : Factors of Safety. 
Itemize for each range in site layout dimension and loading condition limitation for each respective reach. 

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & Wind 1.5 1.5 

Dead & Soil 1.5 1.5 

Dead , Soil, Flood , & 
1.5 1.5 Impact 

Dead , Soil, & Seismic 1.3 1.3 

(Ref: FEMA 114 Sept.1986; USACE EM 1110-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 

Maximum allowable 

f. Foundation scour protection Dis, 0 is not provided . If provided , attach explanation and supporting documentation . 

Attach engineering analysis to support construction plans. 

7. Settlem~nt 

a. Has anticipated potential settlement been determined and incorporated into the specific construction e levations to ma intain the established 

• freeboard margin? 0 Yes [8] No 

b. The computed range of settlement is ft. to ft. 
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E. LEVEE/FLOODWALL (continued) 

• 7 . Settlement (con tinued) 

c. Settlement of the levee crest is determined to be primarily from: 0 Foundation conso lidation [g) Embankment compression 

[8] Other (describe): see Section 8.3.1 . of Geotechnica l Evaluation Report by Ninyo & Moore, dated June 17, 2011 

d. Differential settlement of fioodwalls 0 has 0 ha s not been accommodated in the structural design and construction. 

Attach engineering ana lysis to support construct ion plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: acres 

Draining to ponding area : acres 

b. Relationships Established 

Ponding elevation vs. storage 0 Yes 0 No 

Ponding elevation vs. gravity flow 0 Yes 0 No 

Differential head vs . gravity flow 0 Yes 0 No 

c. The river flow duration curve is enclosed: 0 Yes 0 No 

d. Specify the discharge capacity of the head pressure conduit: cfs 

e. Which fl ooding conditions were analyzed? 

• * Gravity flow (Interior Watershed) 0 Yes 0 No 

* Common storm (River Watershed) 0 Yes D No 

* Historical pending probability 0 Yes 0 No 

* Coasta l wave overtopping 0 Yes 0 No 

If No for any of the above, attach explana tion. 

f. Interior drainage has been analyzed based on joint probability of interior and exterior fiooding and the capacities of pumping and outlet 
facilities to provide th e established level of fiood protection . 0 Yes 0 No If No, attach explanation 

g. The rate of seepage through the levee system for the base fi ood is none cfs 

h. The length of levee system used to drive this seepage rate in item g: N/A ft. 

i. Will pumping plants be used for interior drainage? DYes 0 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 capac ity 

Th e maximum pumping rate 

Th e maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a fiood warning plan? 

How much time is availab le between warn ing • and flooding? 

Will the operation be automatic? DYes 0No 
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E. LEVEE/FLOODWALL (continued) 

8. Interior Drainage (continued) 

If the pumps are electric, are there backup power sources? DYes DNo 

(Reference: USACE EM-1110-2-3101 , 3102 , 3103,3104 and 3105) 

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 . 

9. Other Design Criteria 

a. The following items have been addressed as stated : 

Liquefaction D is [R] is not a problem 

Hydrocompaction D is [R] is not a problem 

Heave differential movement due to soils of high shrink/swell D is lRJ is not a problem 

b. For each of these problems, state the basic facts and corrective action taken: 

Attach supporting documentation . 

c. If the levee/floodwall is new or en larged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure? 

DYes Attach supporting documentation . 

d. Sediment Transport Considerations: 

Was sediment transport considered? D Yes D No 

If Yes, then fill out Section F (Sediment Transport) . If No, then attach your explanation for why sediment transport was not considered . 

10. Operational Plan and Criteria 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? DYes D No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations? 

DYes D No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65 .10(c)(2) of the NFIP regulations? 

D Yes D No If the answer is No to any to the above , please attach supporting documentation . 

11. Maintenance Plan 

a. Are the planned/installed works in full compliance with Part 65 .10 of the NFIP regulations? 

DYes D No If No please attach supporting documentation . 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall. 
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CERTIFICATION OF THE LEVEE DOCUMENTATION 

This certification is to be signed and sealed by a licensed registered professiona l engineer authorized by law to certify elevation information data , 
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65 .10 (e) and as described in the MT-2 Forms 
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statements may 
be punishable by fine or imprisonment under Title 18 of the United States Code , Section 1001. 

Certifier's Name License No. Expiration Date 

Company Name Telephone No. Fax No. 

Signature Date E-Mail Address 

F. SEDIMENT TRANSPORT 

Flooding Source: 

NameofStructuffi : ------------------------------------------------------------------------------------------

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE); 
and/or base on the stream morphology , vegetative cover, development of the watershed and bank cond itions, there is a potential for debris and 
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information a long with the supporting 
documentation: 

Sediment load associated with the base flood discharge: Volume ___________ acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 
-----------

Sediment transport rate _________ (percent concentration by volume) 

Method used to estimate sediment Ira nsport: -----------------------------------------------------------------------

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detai led explanation for using the 
selected method. 

Method used to estimate scour and/or deposition: --------------------------------------------------------------------

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport: ---------------------------------

Please note that bulked flows are used to evaluate the performance of a structure du ring the base flood; however, FEMA does not map BFEs based 
on bulked flows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the 
BFEs or structures must be provided . 
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CERTIFICATION BY REGISTRATION PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFlP regulations paragraph 65.2(b) and 
as described in tile MT-2 Forms instruction. All documents submitted in support of this request are correct to the best of my knowledge. t 
understand that any false statement may be punishable by fine or imprisonment under Title 1 B of the United States Code, Section 1001. 

Certifier's Name 

Steven D. Nowaczyk, P.E. 

Company Name 

Ninyo & Moore 

Signature \ 

..;;tv-.. D . ,_Jo-t-J n ') """~ 

License No. 

34866 
Tetepl10ne No. 

602-243-1600 

oandmoore.com 

Ensure the forms that are appropriate to your revision request are included in your submittal. 

Form name and (Number) 

0 Riverine Hydrology & Hydraulics Form (Form 2) 

[8) Riverine Structures Form (Form 3) 

Ocoastal Analysis Form (Form 4) New or revised coastal elevations 

Ocoastal Structures Form (Form 5) Addition/revision of coastal structure 

0Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

NOTE: Certification provided by Ninyo & Moore is for geotechnical sections only . 

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 

Expiration Date 

06-30-2012 
Fax No. 

602-243-2699 
Date 

06/17/11 
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June 17, 2011 
Project No. 600550016 

Mr. Frank Brown, P.E., CFM 
Flood Control District of Maricopa County 
280 I West Durango Street 
Phoenix, Arizona 85009-6399 

Subject: Geotechnical Evaluation 
Agua Fria Levee West, PAL 18 
Avondale, Arizona 

Dear Mr. Brown: 

In accordance with our revised proposal dated February 24, 2011, Ninyo & Moore has performed 
a geotechnical evaluation of the Agua Fria Levee West from south of Lower Buckeye Road and 
north of Indian School Road, in Avondale, Arizona. The attached report presents our methodol
ogy, findings, conclusions, and recommendations regarding the geotechnical conditions at the 
project site. 

We appreciate the opportunity to be of service to you during this phase of the project. If you have 
any questions or comments regarding this rep01t, please call at your convenience. 

Sincerely, 
NINYO & MOORE 

Marek J. Kasztalski , P.E., P.M.P. , LEED A.P. 
Senior Geotechnical Engineer 

MJK/SAH/SDN/clj 

Steven D. Nowaczyk, P.E. 
Principal Engineer 

Distribution: (I) Addressee (via email , 2 3-Ring Copies, 3 DVD's) 

3202 East Harbour Drive • Phoenix, Arizona 85034 • Phone (602) 243- 1600 • Fax (602)243-2699 
---- - --

EXPIRES: 06/30/12 

25 
San Diego • Irvine • l os Angeles • Rancho CUCilmonga Oakland San Francisco • Sacramento ~ -.._ 

las Vegas • Phoenix • Tucson • Prescott Valley • Denver • El Paso • Houston ,.... !(ln!fD•I(Iooru--<fl(. 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

June 17, 2011 
Project No. 600550016 
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In accordance with our revised proposal dated February 24, 2011, we have performed a geotech

nical evaluation of the Agua Fria Levee West, from south of Lower Buckeye Road and north of 

Indian School Road in Avondale, Arizona. The purpose of this work assignment is to provide cer

tification documentation and recommendations for additional work, if necessary, for support of 

The Federal Emergency Management Agency (FEMA's) accreditation of the Agua Fria Levee 

System (specifically for Agua Fria Levee West PAL 18), located along portions of the west banks 

of the Agua Fria River, from about 1 ,800 feet south of Lower Buckeye Road to 2,500 feet north 

of Indian School Road. Currently this levee is provisionally accredited by FEMA and shown as 

providing protection from the 1 percent annual chance (base) flood on the most recent Flood In

surance Rate Map. The Provisionally Accredited Levee (PAL) agreement between the Flood 

Control District of Maricopa County (District) and FEMA is due to expire on June 25, 2011. For 

this levee to be fully accredited by FE.tvr.A, and continue to be shown as providing flood protec

tion on the Flood Insurance Rate Map (FIRM) panel beyond the PAL expiration date, the levee 

must be certified to FEMA as meeting the criteria set forth in Title 44, Code of Federal Regula

tions Part 65.10 (44 CFR §65.10). 

As part of the levee certification process, Ninyo & Moore reviewed available data and informa

tion, provided engineering analyses based upon the available data and information, and 

conducted field reconnaissance as necessary to demonstrate whether the requirements of 44 CFR 

§65 .10, Section (b) Design Criteria, Subsections 4) Embankment and Foundation Stability and 

(5) Settlement, have been met. 

2. SCOPE OF SERVICES 

The scope of our services for the project generally included the following: 

• Participation in meetings with the FCDMC Project Manager, including a combined scoping 
session and kickoff meeting and project review meetings. 

Collecting and reviewing available relevant data and information regarding the Agua Fria Levee 

West. The data were collected from the FCDMC, FEMA, Arizona Department of Transportation 
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(ADOT), the adjacent cities, and other sources as appropriate. Data and information collected 

included the following: 

• Design reports/memorandums 

• Geomorphic analysis 

• Hydrologic and hydraulic studies, reports, and models 

• Geotechnical engineering investigation reports 

• Sediment transport study reports 

• Floodplain delineation and flood insurance studies 

• Specifications 

• River cross sections 

• Surveying for land subsidence 

• Current and historic topographic mapping data, including horizontal and vertical control 
tabulation, hard-copy and electronic file 

• Current and historic aerial photography 

• Levee monitoring for bank stabilization 

• Pertinent correspondence 

• Land ownership, rights-of-way, easements and other applicable District Geographic Infor
mation System (GIS) layers/databases 

• Operation and maintenance plans/manuals and inspection reports 

• Information on District-permitted construction activity on and around the levee 

• Reviewing the collected data and information to assess the adequacy (or deficiency) of the 
levee relative to the Design Criteria, Subsections ( 4) and (5). This included conducting en
gineering calculations and analyses utilizing the collected data as necessary to address the 
factors specified in Subsections ( 4) and ( 5). For the data and information to be considered 
adequate to address these subsections, it must satisfactorily address the questions, requested 
information, and criteria in FEMA MT-2 Form 3, Sections E.5 and 7, although we were not 
responsible for completion of the FEMA form. The results of the review and analyses are 

• presented in this Geotechnical Report (see below). 
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• Preparing mapping for use in the field reconnaissance activities using GIS layers/databases 
provided by the District. 

• Conducting a field reconnaissance of the levee in conjunction with the FCDMC's Project 
Manager, to assess existing conditions as they pertain to the Design Criteria, Subsections (4) 
and (5). Field reconnaissance fmdings are documented in this Geotechnical Report. 

• Performing stability analyses, seepage analyses and settlement calculations on the critical 
two-dimensional cross sections selected along the levee system. 

• Developing a work plan for further evaluation and mitigation of the trouble spots identified 
by the US Army Corps of Engineers (USACE) Continuing Eligibility Inspection (CEI) for 
the levee. 

• Preparing this draft Geotechnical Report for the District's review following data and infor
mation collection and review and field reconnaissance. 

3. FEMA REQUIREMENTS FOR LEVEE CERTIFICATION 

As part of a mapping project, it is the levee owner's or community's responsibility to provide 

data and documentation to show that a levee meets the requirements of Section 65.10 of the Na

tional Flood Insurance Program (NFIP) regulations. The FEMA requirements in Section 65.10 

are separated into five categories: 

• General criteria 

• Design criteria 

• Operations plans and criteria 

• Maintenance plans and criteria 

• Certification requirements 

3.1. General Criteria 

As mentioned above, FEMA will recognize only the levee systems that meet minimum de

sign, operation, and maintenance standards that are consistent with the level of protection 

sought. 
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Section 65.10 describes the types of information FEMA needs to recognize that a levee sys

tem provides protection from the base flood; that information must be supplied to FEMA by 

the community. The FEMA review is solely to establish appropriate risk zone determination 

for NFIP maps. 

3.2. Design Criteria 

FEMA has established levee design criteria for levee freeboard, closures of penetrations 

through the levee, levee embankment protection, levee embankment and foundation stabil

ity, settlement, interior drainage, and other design criteria. These criteria are summarized in 

the following items. Please note that the following criteria are not part of this report: 3 .2.1 , 

3.2.2, 3.2.3, and 3.2.6. 

3.2.1. Freeboard 

For reverie levees, a minimum freeboard of 3 feet above the water-surface level of the 

base flood must be provided. An additional 1 foot of freeboard must also be provided 

within 100 feet on either side of structures (e.g., bridge) or wherever the flow is con

stricted. An additional 0.5 feet of freeboard must be provided at the upstream ends of 

the levee, tapering to the minimum at the downstream end of the levee. 

3.2.2. Closures 

The levee closure requirement is that all openings must be provided with closure de

vices that are structural parts of the system during operation and design according to 

sound engineering practice. 

3.2.3. Embankment Protection 

Engineering analyses must be submitted to demonstrate that no appreciable erosion of 

the levee embankment can be expected during the base flood, as a result of either cur

rents or waves, and that anticipated erosion will not result in failure of the levee 

embankment or foundation directly or indirectly through reduction of the seepage path 

and subsequent instability . 
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Engineering analyses that evaluate levee embankment stability must be submitted. The 

analyses provided shall evaluate expected seepage during loading conditions associated 

with the base flood and shall demonstrate that seepage into or through the levee founda

tion and embankment will not jeopardize embankment or foundation stability. The 

factors that shall be addressed in the analyses include: 

• Depth of flooding; 

• Duration of flooding; 

• Embankment geometry and length of seepage path at critical locations; 

• Embankment and foundation materials; 

• Embankment compaction; 

• Penetrations; 

• Other design factors affecting seepage (e.g., drainage layers); 

• Other design factors affecting embankment and foundation stability (e.g., berms). 

3.2.5. Settlement 

Engineering analyses must be submitted that assess the potential and magnitude of fu

ture losses of freeboard as a result of levee settlement and demonstrate that freeboard 

will be maintained within the minimum freeboard standards set forth in Section 

2.2.1.This analysis must address: 

• Embankment loads; 

• Compressibility of embankment soils; 

• Compressibility of foundation soils; 

• Age of the levee system; 

• Construction compaction methods . 
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A detailed settlement analysis using procedures such as those described in U.S . Army 

Corps of Engineers (USACE) Engineering Manual No. EM 1100-2-1904 must be sub

mitted. 

3.2.6. Interior Drainage 

An analysis must be submitted that identifies the source(s) of such flooding; the extent 

of the flooded area; and, if the average depth is greater than 1 foot, the water-surface 

elevation(s) of the base flood. This analysis must be based on the joint probability of in

terior and exterior flooding and the capacity of facilities (such as drainage lines and 

pumps) for evacuating interior floodwaters. Interior drainage systems usually include 

storage areas, gravity outlets, pumping stations, or a combination thereof. For areas of 

interior drainage that have average depths greater than 1 foot, mapping must be pro

vided depicting the extents of the interior flooding, along with supporting 

documentation . 

3.2.7. Other Design Criteria 

In unique situations, such as those where the levee system has relatively high vulner

ability, FEMA may require that other design criteria and analyses be submitted to show 

that the levees provide adequate protection. In such situations, sound engineering prac

tice will be the standard on which FEMA will base its determinations . FEMA also will 

provide the rationale for requiring this additional information. 

3.3. Operations 

For a levee system to be recognized, the operational criteria must be as described below. All 

closure devices or mechanical systems for internal drainage, whether manual or automatic, 

must be operated in accordance with an officially adopted operation manual, a copy of 

which must be provided to FEMA by the operator when levee or drainage system recogni

tion is being sought or when the manual for a previously recognized system is revised in any 

manner. All operations must be under the jurisdiction of a federal or state agency, an agency 

created by federal or state law, or an agency of a community participating in the NFIP. 
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• Documentation of the flood warning system, under the jurisdiction of federal, state, 
or community officials, that will be used to trigger emergency operation activities; 
and demonstration that sufficient flood warning time exists for the completed op
eration of all closure structures, including necessary sealing, before floodwaters 
reach the base of the closure; 

• A formal plan of operation, including specific actions and assignments of responsi
bility by individual name or title; 

• Provisions for periodic operation, at not more than one-year intervals, of the clo
sure structure(s) for testing and training purposes. 

3.3.2. Interior Drainage Systems 

Interior drainage systems associated with levee systems usually include storage areas, 

gravity outlets, pumping stations, or a combination thereof. FEMA will recognize these 

drainage systems on NFIP maps for flood protection purposes only if the following 

minimum criteria are included in the operation plan: 

• Documentation of the flood warning system, under the jurisdiction of federal, state, 
or community officials, that will be used to trigger emergency operation activities; 
and demonstration that sufficient flood warning time exists to permit activation of 
mechanized portions of the drainage system; 

• A formal plan of operation, including specific actions and assignments of responsi
bility by individual name or title; 

• Provision for manual backup for the activation of automatic systems; 

• Provisions for periodic inspection of interior drainage systems and periodic opera
tion of any mechanized portions for testing and training purposes (no more than 
one year shall elapse between either the inspections or the operations) . 

3.3.3. Other Operation Plans and Criteria 

FEMA may require other operating plans and criteria to ensure that adequate protection 

is provided in specific situations. In such cases, sound emergency management practice 

will be the standard upon which FEMA determinations will be made . 
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For levee systems to be recognized as providing protection from the base flood, the follow

ing maintenance criteria must be met: 

• Levee systems must be maintained in accordance with an officially adopted mainte
nance plan, and a copy of this plan must be provided to FEMA by the owner of the 
levee system when recognition is being sought or when the plan for a previously recog
nized system is revised in any manner. 

• All maintenance activities must be under the jurisdiction of a federal or state agency, 

agency created by federal or state law, or an agency of a community participating in the 
NFIP that must assume ultimate responsibility for maintenance. 

• The maintenance plan must document the formal procedure that ensures that the stabil
ity, height, and overall integrity of the levee and how its associated structures and 
systems are maintained. 

• At a minimum, the maintenance plan shall specify maintenance activities to be per
formed, frequency of their performance, and the person, by name or title, responsible 
for their performance. 

3.5. Certification 

Data submitted to support that a given levee system complies with the requirements set forth 

above must be Certified by a Registered/Licensed Professional Engineer. Also, certified as

built plans of the levee must be submitted. Certifications are subject to the definition given 

in 44 CFR Section 65.2 of the NFIP regulations, as follows: 

§ 65.2 Defmitions. 

• For the purpose of this part. A certification by a registered professional engineer or 
other party does not constitute a warranty or guarantee of performance, expressed or 
implied. Certification of data is a statement that the data is accurate to the best of the 
certifier's knowledge. Certification of analyses is a statement that the analyses have 
been performed correctly and in accordance with sound engineering practices. Certifica
tion of structural works is a statement that the works are designed in accordance with 
sound engineering practices to provide protection from the base flood. Certification of 
"as built" conditions is a statement that the structure(s) has been built according to the 
plans being certified, is in place, and is fully functioning . 
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• For the purposes of this part, "reasonably safe from flooding" means base flood waters 
will not inundate the land or damage structures to be removed from the Special Flood 
Hazard Area (SFHA) and that any subsurface waters related to the base flood will not 
damage existing or proposed buildings. 

In lieu of these structural requirements, a federal agency with responsibility for levee design 

may certify that the levee has been adequately designed and constructed to provide protec

tion against the base flood. 

4. SUMMARY OF REVIEWED DOCUMENTS 

4.1. Methodology of Documents Reviewed 

Ninyo & Moore reviewed available documents and information related to the Agua Fria 

Levee Improvements project. Many of the documents were obtained from the District, via 

Mr. Frank Brown, Senior Civil Engineer, who had collected the documents reiated to the 

subject project. Further, we examined reference lists provided in the existing reports to find 

additional relevant documents to include in our review. In some cases, original and complete 

copies of older references were not available; however, pertinent data from those reports 

were included in more recent reports. In addition, we have contacted various agencies and 

municipalities, such as, U.S . Army Corps of Engineers (USACE), Arizona Department of 

Transportation (ADOT), Maricopa County Department of Transportation (MCDOT), and 

City of Avondale. Finally, we have researched the archives of Ninyo & Moore for pertinent 

documents. 

An initial review of each document was performed to evaluate its relevance to the geotech

nical aspects of the project. A document was considered relevant if it contained information 

about one of the following : 

• Geotechnical data at or near the Agua Fria River between Indian School Road and 
South of Lower Buckeye Road; and/or 

• Structural information for the West Levee, PAL 18 . 
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Next, the pertinent documents were carefully reviewed and summarized. A complete list of 

reviewed documents is included in Appendix F to this report. 

4.2. Previous Geotechnical Documents 

Numerous studies have been performed for the Agua Fria channelization program as well as 

for the development of associated nearby structures and developments (bridges, control 

structures, pipelines and others). The fmdings of the geotechnical and/or hydrological stud

ies performed at/near the west-side levee PAL ID #18, are presented in the following 

sections. The approximate locations of the borings and test pits and/or trenches associated 

with these studies are shown on Figures A-A, A-Band A-C in Appendix A. The exploratory 

logs are presented in Appendix A and the laboratory test results are presented in Appendix B. 

4.2.1. Geotechnical Investigation - Channelization - Agua Fria River, Thomas 

Road & 1-10 (SHB, 1982) 

In 1982, Sergent, Hauskins & Beckwith Consulting Geotechnical Engineers conducted 

a soil exploration for the design and construction of the channel embankment between 

Thomas Road and 1-10. The objective of this investigation was to evaluate the physical 

properties of the subsoils underlying the site to provide recommendations for the design 

of channel embankments and other earthwork elements of the project. The exploration 

included: 14 soil borings advanced to depths of7.5 to 26 feet (borings #1 through #14). 

The laboratory testing included sieve analyses, Atterberg limits in-situ unit weights and 

moisture contents, direct shear tests and permeability tests. Based on the test borings, 

the site soil profile generally consisted of stratified deposits of low plasticity silty sands 

and sands with occasional sandy silt interbeddings. (see Appendix A -1 and B-1) 

4.2.2. Geotechnical Investigation, Agua Fria River Channelization, Thomas 

Road to Indian School Road (SHB, 1983) 

In 1983, Sergent, Hauskins & Beckwith Consulting Geotechnical Engineers conducted 

a field sampling and laboratory testing on Agua Fria River channel materials for analy

sis of unconfined compressive strength of a sand-gravel-cement mixture for the design 
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and construction of the channel embankment between Thomas Road and Indian School 

Road. The evaluation consisted of visually identifying and classifying soils observed in 

six test pits excavated with a backhoe. The laboratory testing included sieve analyses. 

Gradation analyses indicate the channel area samples obtained at the test pit locations 

are primarily poorly graded sands with very little gravel. (see Appendix A-2 and B-2) 

4.2.3. Geotechnical Investigation on Grade Control Structure at Indian School 

Rd Bridge and Agua Fria River (DEE, 1984) 

In 1984, Desert Earth Engineering conducted a soil exploration for the design and con

struction of a 1,340-ft-long soil-cement grade control dike on the Agua Fria River just 

south of Indian School Road. The exploration included four soil borings advanced to 

depths of up to 25 feet. The laboratory testing included sieve analyses and Atterberg 

limits tests. Based on the test borings, the site soil profile generally consisted of non

plastic sands with variable percentage of gravels and cobbles. (see Appendix A-3 and B-

3) 

4.2.4. Geotechnical Engineering Report on Agua Fria Channelization, 500 ft 

South of Interstate 10 to McDowell Road (DEE, 1984) 

In 1984, Desert Earth Engineering conducted a soil exploration for the design and con

struction of the channel embankment between Thomas Road and I-10. This geotechnical 

investigation had three aspects. One was a subsurface investigation to provide founda

tion design information for a 1 ,450-ft grade control structure across the Aqua Fria River 

500ft downstream oflnterstate 10. The second was an investigation to evaluate subsur

face soils to a depth of 20 ft over a 60-acre proposed siltation basin. This basin was to 

be located immediately north of 1-10 and east of the Agua Fria River channel. The third 

aspect was to perform soil-cement mix designs for the channel levies and the grade con

trol structure. The exploration included 11 soil borings advanced to an approximate 

depth of 20 feet depths of 7.5 to 26 feet (borings B-1 through B-11), including three 

borings (B-1 through B-3) advanced for the proposed control structure. The laboratory 

testing included sieve analyses and Atterberg limits. Based on the test borings, the site 
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soil profile generally consisted of stratified deposits of poorly graded and well-graded 

sands with gravels and cobbles. (see Appendix A-4 and B-4) 

4.2.5. Geotechnical Engineering Report on Agua Fria Soil Cement Design and 

Permeability Study (DEE, 1985) 

In 1985, Desert Earth Engineering prepared a report covering soil-mix design recom

mendations for the Agua Fria improvements project. The study was based on previous 

explorations including 34 backhoe trenches excavated on the banks and in the riverbed 

and four borings advanced along the proposed grade control structure just south of In

dian School Road. The laboratory testing included sieve analyses and laboratory 

(remolded) permeability. Based on the test borings and trenches, the site soil profile 

generally consisted of non-plastic sands and silty sands with variable percentage of 

gravels and cobbles. (see Appendix A-5 and B-5) 

4.2.6. Geotechnical Investigation, Proposed Bridge Van Buren over Agua Fria 

River (SHB, 1985) 

In 1985, Sergent, Hauskins & Beckwith Consulting Geotechnical Engineers conducted 

a soil exploration for the proposed Van Buren Bridge over Agua Fria River. The objec

tive of this investigation was to evaluate the physical properties of the subsoils 

underlying the site in order to provide recommendations for foundation and abutment 

design. The exploration included 11 soil borings including nine advanced to depth rang

ing from of 12 feet to 3 7 feet below existing grade to auger refusal and two borings 

advanced to a depth of 80 and 89 feet using a percussion drilling technique. The labora

tory testing included in situ moisture content and dry density, sieve analyses and 

Atterberg limits . Based on the test borings, the site soil profile generally consisted of 

highly stratified deposits of silty sands and clayey sands with gravels and cobbles. (see 

Appendix A-6 and B-6) 
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4.2.7. Site Materials Evaluation, Agua Fria River Improvements, Buckeye Road 

to Interstate 10 (WTI, 1986) 

In 1986, Western Technologies Inc. conducted an evaluation of the materials in the 

Agua Fria River channel. The purpose of the evaluation was to identify the types of 

soils present in the channel bed; which are proposed for use in levee and soil cement 

bank protection construction for the above referenced project. The evaluation consisted 

of visually identifying and classifying soils observed in 25 test pits excavated with a 

backhoe. The laboratory testing included in situ moisture content and dry density and 

sieve analyses. Based on the test borings, the site soil profile generally consisted of 

stratified deposits of sands and silty sands and occasional sandy silt lenses. (see Appen

dix A-7 and B-7) 

4.2.8. Soil Investigation- Tres Rios Landing (CIT, 2002) 

In 2002, Construction Inspection and Testing (CIT) conducted a soil investigation for 

the Tres Rios development, a residential subdivision including proposed single-family 

homes and residential streets. This development is located between Dysart Road and the 

west bank of the Agua Fria River, on the south side of Buckeye Road, in Avondale, Ari

zona. The exploration included: 10 backhoe pit test holes to depths of 6 to 10 feet (Test 

Holes B 1 through B 1 0), 10 pavement sample test holes to a depth of 3 feet (Test Holes 

BC1 through BC10), and two percolation test holes to a depth of3.5 feet (Test Holes P1 

and P2). Based on the test holes, the site soil profile generally consisted of stratified de

posits of silty sands and sandy silts. Silty to sandy clay soils were noted in 3 of the 25 

test holes. (see Appendix A-8 and B-8) 

4.2.9. Geotechnical Investigation - Indian School Distribution Waterline 

(CH2M Hill, 2002) 

In 2002, CH2M Hill conducted a soil exploration for the design of the Indian School 

20-inch Distribution Waterline for El Mirage Road to 1151
h Street. The waterline align

ment spans the Agua Fria River just south of Indian School Road. The exploration 

included: six soil borings advanced to depths of 15 to 25 feet (borings B-1 through B-6) . 
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The laboratory testing included sieve analyses, Atterberg limits, in-situ unit weights and 

moisture contents, a laboratory compaction (Proctor) test and consolidation (response to 

wetting). Based on the test borings, the site soil profile generally consisted of low plas

ticity silty sands. Sandy silt and clayey sand soils were encountered in two of the 6 

exploratory borings. (see Appendix A-9 and B-9) 

4.2.10. Geotechnical Evaluation- Lower Buckeye Waterline (N&M, 2004) 

In 2004, N&M conducted a geotechnical evaluation for the proposed water transmission 

line in Avondale, Arizona. This development is located along Lower Buckeye Road 

from intersection with 41
h Street to El Mirage Road, in Avondale, Arizona. The explora

tion included five borings advanced to depths ranging from approximately 10 feet to 25 

feet below existing ground surface (borings B 1 through B5). The laboratory testing in

cluded, in-situ moisture content and dry density, sieve analyses, and Atterberg limits. 

Based on the field and laboratory test results, the site alluvium soil profile generally 

consisted of stratified deposits of sandy silts, silty sands, and poorly graded sands, with 

occasional silty clay and clayey gravel layers. (see Appendix A -10 and B-1 0) 

4.2.11. Geotechnical Evaluation- Avondale Municipal Operations Center (N&M, 

2005) 

In 2005, N&M conducted a geotechnical evaluation for the proposed improvements to 

the Avondale Municipal Operations Center. This development is located at the south

west comer of Lower Buckeye Road and Dysart Road, in Avondale, Arizona. The 

exploration included 8 borings advanced to depth ranging from approximately 2 to 16.5 

feet below existing ground surface (borings B-1 through B-8) and performance of two 

field percolation tests. The laboratory testing included, in-situ moisture content and dry 

density, sieve analyses, Atterberg limits, consolidation (response-to-wetting), and ex

pansion index. Based on the field and laboratory test results, the site alluvium soils 

encountered in boring B-1 and B-2 generally consisted of sand, sandy silt and silt, with 

some gravels, cobbles and boulders. (see Appendix A-ll and B-11) 
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4.2.12. Pavement Evaluation- Wal-Mart Store No. 2544 (N&M, 2007) 

In 2007, N&M conducted a pavement evaluation for Wal-Mart Store No. 2544. This de

velopment is located near the northeast comer of the intersection oflnterstate I-1 0 and 

Dysart Road, in Avondale, Arizona. The exploration included 11 borings advanced to a 

depth of approximately 2 feet below existing ground surface (borings C1 through Cll). 

The laboratory testing included, in-situ moisture content and dry density, sieve analyses, 

and Atterberg limits. Based on the field and laboratory test results, the site alluvium 

soils encountered immediately under the pavement structure generally consisted of 

sandy clay. (see Appendix A-12 and B-12) 

4.2.13. Geotechnical Evaluation- Agua Fria Connector Trail (N&M, 2007) 

In 2007, N&M conducted a geotechnical evaluation for proposed multi-use path. This 

development is located along the west bank of the Agua Fria River between Riley Drive 

and Van Buren Street, in Avondale, Arizona. The exploration included six hand-auger 

borings advanced to a depth of approximately 3 feet below existing ground surface 

(borings Bl through B6). The laboratory testing included, in-situ moisture content and 

dry density, sieve analyses, and Atterberg limits. Based on the field and laboratory test 

results, the site alluvium soils encountered in boring B-1 generally consisted of sandy 

silt. The fill encountered in each of the borings on top of the embankment generally 

consisted of poorly graded to well-graded fine to coarse sand with little gravel, silt and 

cobbles. (see Appendix A-13 and B-13) 

4.2.14. Geotechnical Design Report- Ehrenberg-Phoenix Highway (1-10) Outside 

Widening, Sarival A venue to Dysart Road, Maricopa County, Arizona 

(URS, 2008) 

In 2008, URS conducted a geotechnical evaluation for the design of foundations for 

bridges, sound walls and retaining walls for the Ehrenberg-Phoenix Highway (I-10) 

Outside Widening project between Sarival Avenue and Dysart Road in Maricopa 

County, Arizona. The bridges for this project consisted of 5 overpasses, including the 

Dysart Road interchange and Agua Fria River Bridge. The exploration for the Dysart 
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Road Overpass included 10 borings advanced to depth ranging from approximately 11 

feet to 100 feet below existing ground surface. The exploration for the 1-10 Bridge wid

ening included 23 borings advanced to an approximate depth of 99 feet below existing 

ground surface, including the borings for the east abutment. The laboratory testing in

cluded in-situ moisture content and dry density, sieve analyses, Atterberg limits, 

consolidation, swell potential, direct shear, laboratory maximum dry density and opti

mum moisture content. Based on the field and laboratory test results, the alluvium soils 

encountered in boring in the area of the proposed Dysart Road overpass generally con

sisted of sand, silty sand, sandy silt and sandy clay. The native soils along the 1-10 

Bridge over Agua Fria River consisted primarily of stratified deposits of sands, sands 

with silt, silty sands with variable percentage of gravels and cobbles, and gravels with 

silt, cobbles and boulders. (see Appendix A-14 and B-14) 

4.2.15. Geotechnical Evaluation- Elm Lane Drainage Mitigation (N&M, 2009) 

In 2009, N&M conducted a geotechnical evaluation for the proposed Elm Lane Drain

age Mitigation project. This development is located along Central Avenue and along 

Elm Lane, north of Lower Buckeye Road and west of the Agua Fria River, in Avondale, 

Arizona. The exploration included four borings advanced to approximately 20 feet be

low existing ground surface (borings B 1 through B4). The laboratory testing included, 

in-situ moisture content and dry density, sieve analyses, Atterberg limits, and consolida

tion (response-to-wetting). Based on the field and laboratory test results, the site soil 

profile generally consisted of stratified deposits of sandy clays, sandy silts and silty 

sands. (see Appendix A -15 and B-15) 

4.3. Design and Historic Construction 

The following sections describe the original construction of the Agua Fria River improve

ments . 
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Contract Documents and Special Provisions (or Agua Fria River Improvements Phase 

1: Roosevelt Irrigation Channel Reconstruction and Siphon. Phase II: Agua Fria River 

Channelization and Bank Protection Contract No. FCD 85-10. prepared by Flood Con

trol District o(Maricopa County. Invitation (or Bids dated March 4. 1985. 

The scope of work covered the Agua Fria River from 500 feet south of Thomas Road to 

2,900 feet north of Indian School Road and along the Roosevelt Irrigation District Canal 

System 3,000 feet east and west of the Agua Fria River. The work was to be performed 

in accordance with the Maricopa Association of Governments (MAG) Uniform Stan

dard Specifications for Public Works Construction, Edition of 1979. The project 

consisted of furnishing all material, labor, and equipment necessary to construct levees, 

soil-cement bank protection, a soil-cement grade-control structure, utility tower protec

tion measures, channel and canal excavation, canal embankment, shotcrete canal lining, 

inverted siphon, gravel pit backfill, culverts, flap gates, and other incidental items as 

shown on the plans or as specified herein. 

Below is a summary of typical construction requirements for the main work items from 

the Special Provisions. 

Section 203 - Channel Excavation 

This item of work included excavation, removal of existing levees and bank protection, 

gravel pit backfill, watering, grading, shaping, and compaction. Excavated material, ex

clusive of old tires, rubbish, and other unsuitable materials, was to be used in fill areas 

and other areas within the project limits as directed by the Engineer. Embankment/fill, · 

where designated, was to be placed in eight (8) inch loose lifts and compacted to 90.0 

percent of maximum density as determined by Arizona Test Method 225. 

Section 212 -Levees 

The top six inches of ground on which levees are to be constructed should be com

pacted to a density of not less than 95 .0 percent of the maximum density. Earth material 
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for levees should be placed in uniform horizontal layers not exceeding eight (8) inches 

in depth before compaction. Each layer of earth material for levee construction should 

be compacted to a density of not less than 95.0 percent of the maximum density (in ac

cordance with the requirements of Arizona Test Method 225). 

Section 220- Riprap Construction 

This work should consist of furnishing all plant, labor, equipment, and materials and 

performing all work necessary, including toe excavation, backfill, and dewatering, to 

place a protective covering of erosion-resistant material on the slopes of embankments. 

The riprap materials should have rock size less than 36 inches. The types of riprap in

cluded in the specification are: 

• Dumped Riprap: Dumped riprap consists of rock that is dumped in place pn a filter 
blanket or prepared slope to form a well graded mass with a minimum of voids . 

• Grouted Riprap: Grouted riprap consists of dumped riprap with all or part of the 
rock interstices filled with Portland Cement grout. 

The gravel filter blanket should consist of one or more layers of gravel, crushed rock, or 

sand. Gradation: 100% passing 4" sieve, 0-5% passing W' sieve. 

Filter fabric for riprap construction should be Mirafi 600X or approved equal. 

Section 221 - Soil Cement Bank Protection 

Before soil-cement processing begins, the area on which soil-cement will be placed 

should be graded and shaped to lines and grades as shown on the Plans or as directed by 

the Engineer. The subgrade should be compacted to a minimum of ninety (90%) per-

cent. 

The soil cement mixture should be placed on the moistened subgrade embankment, or 

previously completed soil cement with spreading equipment that will produce layers of 

such widths and thicknesses as are necessary for compaction to the required dimensions 

of the completed soil-cement layers. The compacted layers of soil-cement should not 
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exceed eight (8) inches in thickness, nor be less than four (4) inches in thickness. Soil 

cement should be uniformly compacted to a minimum of 98% of maximum density as 

determined by field density tests. Wheel rolling with only hauling equipment should not 

be an acceptable method of compaction. 

The design requirements for the soil-cement bank protection should be such that it has a 

compressive strength of 750 psi at the end of 7 days plus 2% additional cement added 

for erosion resistance. 

Contract Documents and Special Provisions for Agua Fria River Improvements, I-1 0 to 

Thomas Road, Contract No. FCD 85-16. prepared by Dibble & Associates Consulting 

Engineers and Simons Li, & Associates, Inc. Invitation (or Bids dated July 8. 1985. 

The scope of work covered the Agua Fria River from approximately 680 feet south of 

Interstate 10 to approximately 200 feet south of Thomas Road. The work was to be per

formed in accordance with the Maricopa Association of Governments (MAG) Uniform 

Standard Specifications for Public Works Construction, Edition of 1979. The improve

ments included the construction of the levees, soil cement bank protection, soil cement 

grade control structures, channel excavation, utility tower protection and other inciden

tal items. The Special Provisions provide generally the same construction requirements 

as those in the section above. 

Specifications (or Agua Fria River Levees. Maricopa County. Arizona, prepared by the 

U. S. Army Corps o(Engineers. Los Angeles District. dated March 18. 1987. 

The scope of work covered the Agua Fria River from Buckeye Road to Broadway Road. 

The document contains Technical Provisions containing general construction specifica

tions, as well as the Contractor's Quality Control Plan. 

4.3.2. Levee Construction Plans (As Builts) 

We have reviewed the following documents: 
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• Gila River Basin, Phoenix, Arizona and Vicinity (including New River), Agua Fria 
River Levees (Buckeye Road to Broadway Road), by US Army Corps of Engi
neers, Los Angeles District, Record Drawings as Constructed, with illegible date. 

• Flood Control District of Maricopa County, Construction Plans for Agua Fria River 
Improvements, Buckeye Road to I-10, Contract No. FCD 85-37, by Simons, Li & 
Associates, Inc., Record Drawings stamped 5/22/1986. 

• Flood Control District of Maricopa County, Construction Plans for Agua Fria River 
Improvements, Phase I - RID Canal Reconstruction & Siphon; Phase II, Channeli
zation & Bank Protection, Contract No. FCD 85-37, by Simons, Li & Associates, 

Inc., Record Drawings stamped 5/2111986. 

Construction quality control documentation was not available for our review. 

See Appendix G for relevant River Mile Posts, wherever as-built stations are referred to 

in this section of the Report. 

600550016 R_Final 

Record Drawings for Buckeye Rd to Broadway Rd Reach. 

The plans and profiles cover the southerly-most reach of the levee from the end of 

the access ramp at approximate Station 11 +39 to Buckeye Road Bridge at approxi

mate Station 105+79. The drawings show soil-cement face of the upstream slope 

over the entire alignment. The soil-cement has a 1 (H): 1 (V) slope and the mostly 

earthen downstream slope is 3(H): 1(V). Typical configuration of the West Levee 

soil cement protection is presented on Figure 2 in this Report. The crest to toe 

height generally varies between 7 and 15 feet on both sides of the levee, except 

within the access ramp, where the levee slopes down to the existing ground eleva

tion. The ramp is soil-cement protected on both upstream and downstream sides up 

to Station 15+00. The toe of soil-cement is buried approximately 13 to 19 feet be

low existing ground surface at the upstream slope toe. The crest width is shown as 

15 feet. A concrete lined diversion channel is shown on the downstream side be-

tween approximately Station 39+00 and Station 54+00 (at and immediately south 

of the Lower Buckeye Road) . The channel is up to approximately 5 feet deep . (see 

Appendix A -16) 
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Record Drawings for Buckeve Rd to I-1 0 Reach and Bank Protection at Thomas Rd 

Closure 

The plans and profiles cover the reach of the levee from Buckeye Road Bridge at 

approximate Station 3+37 to the Interstate 10 Bridge at approximate Station 81+88. 

The plans show the typical levee cross-section similar to that described for the pre

vious reach, however, there are more details provided. The final soil-cement cover 

with after trimming is shown as 8.0 feet. Lift thickness and compaction efforts are 

provided for the soil-cement and earthen fill of the levee. The upstream slope is 

covered with soil-cement over the entire alignment. The soil-cement has a 

l(H):1(V) slope and the earthen downstream slope is 3(H):1(V). The crest to toe 

height generally varies between 15 and 18 feet on the upstream side of the levee, 

and is generally lower on the earthen downstream side. The toe of soil-cement is 

buried approximately 8.5 feet below existing ground surface at the upstream slope 

toe. Immediately south of 1-10, between approximate Station 67+03 and Station 

7 6+ 12, the cross section is different in that the total levee height on the upstream 

and downstream side is approximately 19 feet and 12.5 feet respectively, and the 

soil cement toe is buried approximately 13 feet below the upstream slope toe. The 

crest width is shown as 14 feet throughout. 

The plans show gravel pit areas within the levee footprint, which needed to have 

been backfilled prior to the levee construction. The construction detail shows that 

the pit be backfilled with classified fill within the levee foundation area and to a 

minimum depth of 10 feet within the channel outside of the levee footprint with 

minimum compaction of 95 percent. The unclassified fill was to be placed in other 

depths/areas with minimum 85 percent compaction. The classified fill is defined as 

material excavated from project limits; which is free of debris, roots, trees, trash 

and other objectionable matter. 

Record Drawings for Thomas Rd to Indian School Road Reach 
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These plans and profiles cover the northerly-most reach of the levee from south of 

the Thomas Road closure at Station 0+0 to approximately 1,600 feet north of Indian 

School Road at Station 75+25. 

The drawings provide details of soil-cement and riprap protection. Typical configu

rations of the West Levee soil cement and riprap protection are presented in this 

Report on Figure 2 and 3, respectively. Soil-cement protected levee cross-section is 

similar to that specified in other record drawings. The crest to toe (equilibrium line) 

height generally varies between 15 and 18 feet on the upstream side of the levee, 

and is generally lower on the earthen downstream side. Three rip-rap sections are 

shown: 

Station 23+58.23 to Station 36+ 11. 78, 

Station 39+50.48 to Station 47+25.00, and 

Station 57+04.65 to Station 59+18.65. 

The slope of riprap is 3(H): 1 (V) and the construction detail specifies a 6-inch thick 

gravel filter blanket and filter fabric Mirafi 600X or equal to be placed under the 

30-inch thick rip-rap cover. Riprap gradation should meet a D5o = 18" requirement. 

The levee crest width is shown as 14 feet for the soil cement cross-section and 15 

feet for the riprap cross-section. The toe down depth for both soil-cement and rip 

rap is shown as 8.5 feet from the equilibrium line. 

The gravel pit backfill specification is similar to that described for the previous 

reach above. 

This set of record drawings includes also construction plans for the Roosevelt Irri

gation District canal reconstruction and siphon . 
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4.3.3. Construction Plans for Bridge Structures Over Agua Fria River 

We have reviewed plans related to the construction of bridge structures in the vicinity or 

over the Agua Fria River. Below is a brief synopsis of the reviewed documents. 

600550016 R _Final 

State of Arizona, State Highway Department, Plan and Profile of Proposed State 

Highway Buckeye - Phoenix. Maricopa County. BR-S-371(5). As Built Drawings. 

Dated 7-28-1975 

This set of plans contains Foundation Data Sheets for the Buckeye Road (also 

known as Maricopa County Highway 85 or MC85) Bridge over the Agua Fria River, 

in Avondale, Arizona. A total of 18 borings were drilled to depths ranging from ap

proximately 25 to 80 feet below existing grade, of which 11 borings were advanced 

with Standard Penetration Testing and soil sampling. The borings were performed in 

1968/1969. The soil profile shows stratified deposits of sand, sand with silt and 

gravel, and sandy gravels with cobbles and occasional boulders. (see Appendix A-

17) 

Maricopa County Highway Department. Plans for the Construction o(Jndian School 

Road Bridge Widening at Agua Fria River. Project No. 60300. As Built Drawings. 

Dated 4-27-1978 

This set of plans contains Foundation Data Sheets for the Indian School Road Bridge 

over the Agua Fria River widening, in Avondale, Arizona. The foundation logs in

cluded in the plans for the bridge widening are from the original bridge construction 

plans (1969). The original foundation exploration included borings to the south in 

anticipation of a future widening. A total of 20 borings were drilled to depths ranging 

from approximately 45 to 80 feet below existing grade with Standard Penetration 

Testing and soil sampling. The borings were performed in 1966. The soil profile 

shows stratified deposits of sand, sand with silt and gravel, and sandy gravels with 

cobbles and occasional boulders and lime cementation. (see Appendix A-18) 
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State of Arizona. Department of Transportation. Highways Division. Plan and Pro

file ofProposed Ehrenberg- Phoenix Maricopa County. 1-IG-10-2 (37), As Built 

Drawings Dated 3-31-1980 

This set of plans contains Foundation Data Sheets for the I-10 Overpass at Dysart 

Road, in Avondale, Arizona. Borings were advanced at each abutment of the one

span westbound and eastbound structures. A total of eight borings were drilled to 

depths ranging from approximately 15 to 80 feet below existing grade, of which 4 

borings were advanced with Standard Penetration Testing and soil sampling. The 

borings were performed in 1975. The soil profile shows stratified deposits of silty 

clay and silty sand with lime cementation. (see Appendix A -19) 

Maricopa County Highway Department. Plans (or the Construction of McDowell 

Road Bridge at Agua Fria River. Project No. 68105. As Built Drawings. Dated 1-6-

This set of plans contains Foundation Data Sheets for the McDowell Road Bridge 

over the Agua Fria River, in Avondale, Arizona. A total of 10 borings were drilled to 

depths ranging from approximately 10 to 80 feet below existing grade with Standard 

Penetration Testing and soil sampling. The borings were performed in 1982. The soil 

profile shows stratified deposits of sand, sand with silt and gravel, clayey sand and 

sandy gravels with cobbles and occasional boulders and lime cementation. (see Ap

pendix A-20) 

Maricopa County Highway Department, Plans for the Construction of Van Buren 

Road Bridge at Agua Fria River, Project No. 68220. As Built Drawings, Dated 3-9-

This set of plans contains Foundation Data Sheets for the Van Buren Road Bridge 

over the Agua Fria River, in Avondale, Arizona. The borings were taken from a pre

vious geotechnical study by Sergent, Hauskins & Beckwith Consulting Geotechnical 

Engineers, 1985. The exploration included 11 soil borings including 9 advanced to 
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depth ranging from of 12 feet to 3 7 feet below existing grade to auger refusal and 2 

borings advanced to a depth of 80 and 89 feet using a percussion drilling technique. 

The site soil profile generally consisted of highly stratified deposits of silty sands 

and clayey sands with gravels and cobbles. (see Appendix A-21) 

Maricopa County Highway Department. Plans for the Construction o(Scour Protec

tion (or Indian School Road Bridge at Agua Fria River. Project No. 68937. As Built 

Drawings. Dated June 2001 

This set of plans contains a plan sheet with two test pits excavated at the existing In

dian School Road over the Agua Fria River, in Avondale, Arizona. The test pits were 

excavated to a depth of approximately 16 feet below existing grade. The soil profile 

shows stratified deposits of sandy gravel and gravelly sand, with some cobbles and 

non-plastic fmes. (see Appendix A-22) 

4.3.4. Other Construction Documents 

Skunk Creek and the New Agua Fria Rivers Supplement to Design Memorandum No. 3, 

General Design Memorandum -Phase II, Project Design -Part 4 

This set of plans contains 15 test trench logs and laboratory test results of typical 

streambed materials south of Roosevelt Canal (see Appendix A-23 and B-23). 

4.4. Inspection by the U.S. Army Corps of Engineers 

In November 2009, the USACE performed the Continuing Eligibility Inspection of the Agua 

Fria Levee River levees, which was required for participation in the USACE Public Law 

(PL) 84-99 Rehabilitation and Inspection Program (RIP) . As a result of the Inspection, the 

project was rated "minimally acceptable" and therefore, the District has two years to im

prove or fix the trouble spots and obtain an acceptable rating, otherwise, the project will be 

removed from active status and placed on inactive status. The following findings related to 

the embankment condition were reported as a result of the Inspection: 
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• The channel side portion of levee appears "wavy" and portion of soil cement repair bul
ges out. 

• Minor erosion on or near the levee embankment; 

• Several minor settlement irregularities; 

• Scattered fragmenting of topping on levee crest; 

• Cracking on crest and slopes of levee. 

4.5. FCDMC Inspections 

We have reviewed inspection reports prepared by the District for the Agua Fria River. The 

following documents were reviewed: 

• Annual Inspection Reports from the period 2001 to 2010; 

• Maintenance Inspection Reports from the period 2001 to 2010 (reports from 2003 were 
not available); 

• Special Inspection Reports from 2007. 

The inspections were conducted and the reports refer to the following four Agua Fria River 

reaches: 

• Reach 1: 12 mile north of Indian School Road to Thomas Road; 

• Reach 2: Thomas Road to Interstate 1 0; 

• Reach 3: Interstate 10 to MC 85 (Buckeye Road); and 

• Reach 4: MC 85 to Broadway Road. 

4.5.1. Annual Inspection Reports 

The 2001 inspection was conducted for the whole project alignment. The report stated 

that generally the Agua Fria River channelization and soil cement bank protection were 
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in good condition. Some spalling and cracking of the soil cement on the crest through

out the project was noted. 

The 2002 report contains similar conclusions with additional repair of the access ramps 

north of McDowell Road. In 2003, the deterioration of the soil cement cap on the crest 

was again emphasized, as well as removal or thinning out of dense deep-rooted vegeta

tion. The 2003 and 2004 inspections reported similar comments and added surface 

cracks on the upstream face and scattered rodent activities. Erosion/rilling of the down

stream slope was ftrst noted in the 2005 report, as well as aggravated crest 

deteriorations in some areas along Reach 3. 

The 2007 Inspection report contains clear repair recommendations: 

• The crest erosion; 

• The upstream embankment face deterioration; 

• Scattered erosion and rills and rodent activities on the downstream slope. 

Also a need for monitoring of the upstream embankment face was indicated. Photo

graphs of the typical deterioration modes were included. The reports of the following 

Annual Inspections (2008 through 201 0) provided generally similar observations and 

recommendations. In the 2009 report it was noted that Reach 4 was in relatively better 

condition. 

4.5.2. Maintenance Inspection Reports 

In 2001 , the Inspection Reports were prepared separately for each reach. Generally, the 

following observations were made: 

• The existence of cracking and deterioration of soil cement in some locations of the 
crest; 

• Erosion of downstream slope (Reach 2 and 3); 

• Rodent activity; 
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The 2002 report contained similar observations. The 2004 inspection report stated good 

condition of the upstream levee embankment in along Reach 1 and 3 and severe down

stream slope erosion/rilling along Reach 2 and 3. The reports of inspections conducted 

in the following years contained similar comments with increasing concern about ve

hicular vandalism. Cracking of the upstream levee slope was mentioned in the 2007 

Inspection report. The 2008 Inspection Report stated the continued decay of the fmallift 

of the soil cement levees and indicated the need for continued monitoring. The most re

cent reports (2009 and 2010) contained similar observations and recommendations. 

These reports do not provide description of any remedial measures taken to repair the 

above mentioned deficiencies . 

4.5.3. Special Inspection Reports 

Several Work Control Center Inspection reports were reviewed. Those documents re

ported some activities of the bank restoration and fence repairs. Details were not 

provided, however it appears the repairs were not part of the overall levee maintenance 

program. 

5. FIELD RECONNAISSANCE 

5.1. Site Description and Background 

Based on our document review, the West Levee was constructed under Agua Fria River Im

provements program with several contracts (FCD 85-10, FCD 85-16) administered by the 

District and the USACE. The main construction activities were performed in 1986 and 1987. 

The Levee is owned, maintained and operated by the District. 

The project site extends to the north approximately 2,500 feet north of Indian School Road 

and to the south approximately 1,800 feet south of Lower Buckeye Road. The total length of 
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the project is approximately 6 miles. The northern portions of the project are situated within 

portions of sections 24, 25, 36, and 35 in Township 2 North Range 1 West. The southern 

portions of the project are situated within portions of sections 2, 11, 14, and 22 in Township 

1 North Range 1 West. The levee system in our study area is located in Avondale, Arizona. 

The approximate location of the site is depicted on the Site Location Map (Figure 1). 

According to a baseline study map produced by Stanley Consultants, which indicates river 

miles designated for the Agua Fria River, our study area is located between river mile 8.6 to 

the north and 2.6 to the south (Figure 1). At the time of our evaluation, the upstream face of 

the levee was constructed of soil-cement between mile markers 2.2 to 7.9 and 8.4 to 8.6. The 

crest of the levee in these areas were generally constructed of an approximately 8 foot wide 

section of soil-cement adjacent to the upstream face in conjunction with an approximately 6 

foot wide section of soil fill embankment that extended west. The downstream face in these 

areas were constructed of soil fill embankment. From mile marker 7.7 to 8.4, the levee was 

constructed of soil fill embankment. Overlying the soil fill embankment on the upstream 

face in this area was boulder size rip rap up to 3 feet in size. Isolated areas of soil-cement 

construction were also observed within this section on the upstream face. 

Locations west of the downstream toe of the levee in our study area generally consisted of 

commercial and residential developments with interspersed areas of undeveloped property. A 

large gravel mining operation was located between river mile marker 7.7 to 8.5. 

Based on the Phoenix South (1979), Arizona-Maricopa Co., 30-Minute by 60-Minute United 

States Geological Survey (USGS) Topographic Quadrangle Maps, the northern reach of the 

site lies at an average elevation of approximately 1010 feet relative to mean sea level (MSL) 

and the southern reach of the site lies at an average elevation of approximately 940 feet rela

tive to MSL. Based on the information from this topographic map, the topography in the site 

vicinity generally slopes from the north down to the south. 

Several aerial photographs from the Flood Control District of Maricopa County were re

viewed for this project. A brief description of our review is provided for areas to the west of 
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the levee in our study area. For consistency, the levee was divided into three sections and ae

rial photographs from the same year were reviewed for each section. The ftrst section is 

located between Indian School Road and Interstate 10. A 1949 aerial photograph depicted 

this section being utilized for agricultural purposes. Aerial photographs from 1959 and 1969 

depicted the section in a similar condition. An aerial photograph from 1979 depicted the area 

between Thomas Road and Indian School Road being utilized for gravel mining purposes. 

The soil cement levee was ftrst depicted in a 1996 aerial photograph with large-scale resi

dential development south of Thomas Road. Aerial photographs from 2000, 2006, and 2009 

generally depicted the section in a similar condition with little change. 

The second section is located between Interstate 10 and Buckeye Road. A 1949 aerial photo

graph depicted this section being utilized mainly for agricultural purposes with a 

commercial development to the north ofVan Buren Road. Aerial photographs from 1959 and 

1969 depicted the section in a similar condition. Aerial photography from 1979 did not cover 

this section. The soil cement levee was first depicted in a 1996 aerial photograph with mixed 

residential and commercial development observed from Van Buren Road north to Interstate 

10. Aerial photographs from 2000, 2006, and 2009 generally depicted the section in a similar 

condition with increased commercial development between Buckeye Road and Van Buren 

Road. 

The third section is located between Buckeye Road and a location approximately 0.35 miles 

south of Lower Buckeye Road. A 1949 aerial photograph depicted this section generally un

disturbed native desert with limited agriculture to the west. A 1959 aerial photograph 

depicted agricultural development encroaching east towards the river south of Lower Buck

eye Road. Aerial photography from 1979 depicted a channelization feature south of Lower 

Buckeye Road on the west bank commercial developments to the north. The soil cement 

levee was ftrst depicted in a 1996 aerial photograph. Aerial photographs from 2000, 2006, 

and 2009 generally depicted the section with increased commercial development and some 

residential development. 
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As required by the scope of this project, Ninyo & Moore has performed a field evaluation of 

the levee on the west side of the Agua Fria River in Avondale, Arizona. Ninyo & Moore per

formed its field investigation between the dates of March 28, 2011, and March 31, 2011 . The 

results of this investigation are summarized below. 

Our observations include the stretch of the Agua Fria River west bank levee R-18 bounded 

by two levee terminuses: approximately 1,800 feet south of Lower Buckeye Road, and ap

proximately 2,500 feet north of Indian School Road. River crossings were observed on 

Lower Buckeye Road (low water crossing), Buckeye Road, Van Buren Road, Interstate 10, 

McDowell Road, and Indian School Road. 

In general the levee is bounded by the Agua Fria River channel to the east, and either main-

tained city land, or un-maintained land to the west. The terminuses of the levee slope into 

the Agua Fria River channel. 

Two Subdivisions were observed within our study area, one just north of Lower Buckeye 

Road, and the other just south of Thomas road. Both of these subdivisions store excess water 

in detention basins adjacent to the toe of the downstream side of the levee. 

The following general features were observed during our field investigation. 

• Areas of vegetation growth on the downstream side of the levee that appear to be in ex
cess of acceptable limitation. 

• Several areas that appear to have been maintained by use of troweled cement materials, 
or shotcrete cement materials are poorly adhered to the substrate, and are in various 
stages of deterioration. 

• Several erosion features were observed on the downstream side, and upstream side of 
the levee and included: 

o Rilling of the down stream side of the levee in regular intervals and of various se
verities. Typically beginning at the crest of the levee and commonly in conjunction 
with biological disturbances such as burrowing; 

6005500 16 R_Final 31 



• 

• 

• 

Agua Fria Levee West, PAL 18 
Avondale, Arizona 

June 17, 2011 
Project No. 600550016 

o Scouring of soil cement materials on the upstream side of the levee resulting in 6 to 
10 inch deep crevasses that vary in length from a few feet to several tens of feet in 
length. These features occur at various heights along the face of the levee; 

o Blocky erosion at various locations on the levee; 

o Raveling of the soil cement on the crest of the levee in various locations. 

• Regular hairline up to 1116-inch wide longitudinal cracking throughout the levee with 
intervals within 20 to 40 feet; and 

• Standing water was observed periodically along the levee; 

The observations mentioned above are documented in Appendix C. 

6. GEOLOGY AND SUBSURFACE CONDITIONS 

The geology and subsurface conditions at the site are described in the following sections . 

6.1. Geologic Setting 

The project site is located in the Sonoran Desert Section of the Basin and Range physi

ographic province, which is typified by broad alluvial valleys separated by steep, 

discontinuous, subparallel mountain ranges. The mountain ranges generally trend north

south and northwest-southeast. The basin floors consist of alluvium with thicknesses extend-

ing to several thousands of feet. 

The basins and surrounding mountains were formed approximately 10 to 18 million years 

ago during the mid- to late-Tertiary. Extensional tectonics resulted in the formation of horsts 

(mountains) and grabens (basins) with vertical displacement along high-angle normal faults. 

Intermittent volcanic activity also occurred during this time. The surrounding basins filled 

with alluvium from the erosion of the surrounding mountains as well as from deposition 

from rivers. Coarser-grained alluvial material was deposited at the margins of the basins 

near the mountains . 
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The surficial geology of the site consists of Holocene to Pleistocene ( <1 0,000 years to 

750,000 years) alluvial deposits. The units generally consist of silt, sand, and fme gravel to 

cobbles (Demsey, 1989). These deposits have soil development with stage I to III calcic ho

rizons. Active and recently active channel deposits are located within the channelized river 

system with no soil visible soil development. 

6.2. Subsurface Conditions 

Our knowledge of the subsurface conditions at the project site is based on our review of 

available documents, and our understanding of the general geology of the area. The follow

ing sections provide generalized descriptions of the materials encountered. More detailed 

descriptions are presented on the boring logs in Appendix A. 

6.2.1. Levee Embank..l!lent 

The Agua Fria River improvement projects involved partial realignment of the river 

channel and construction of the levees. Based on our document review described earlier 

in this report, where the levee had existed prior to the construction, the improvements 

consisted of shaping the slopes with raising the levee height, as necessary, and place

ment of the upstream face protection (soil-cement or rip rap) . Required additional fill 

material was borrowed from the river channel bottom. In areas, where the levee had not 

existed, it had to be constructed using borrow from the river channel. Gravel pits existed 

in several areas between Thomas Road and Indian School Road. Those were backfilled 

with classified fill before the levee construction. Therefore, the levee embankment, al

though described as a holl)ogeneous earth fill, includes some pre-construction material 

(old levee), as well as the new fill placed and compacted in accordance with the project 

specifications. Generally, the embankment soils include mostly sands, sands with silt 

and silty sands with low to no plasticity. Variable percentage of gravels is present. 

Clayey soils, if any, does not form continuous strata but may be encountered as scat

tered pockets and interbeddings . 
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6.2.2. Embankment Foundation Soils and the River Channel 

Stratified alluvium should be generally expected under the levee embankment. The al

luvium consists of sand, gravel, silty to clayey sand and gravel mixtures. Percentage of 

cobbles and boulders varies and is not consistent. 

The river channel deposits are strongly stratified with prevailing sands, silty sands and 

gravels/boulders. Non-continuous, relatively thin sandy silt and clay strata are fre

quently encountered at or near the surface. Shallow clayey soils tend to be more 

common south of Lower Buckeye Road. Occasionally, construction debris and other 

man-made uncontrolled fill material are present in various locations scattered across the 

alignment. 

6.3. Groundwater 

Based on well data from the Arizona Department of Water Resources (ADWR), the ap

proximate depth to the regional groundwater table is estimated to be on the order of 130 feet 

below ground surface (bgs) in the northern portions of the study area and on the order of 40 

feet bgs in the southern portions of the study area. Groundwater levels can fluctuate due to 

seasonal variations, irrigation, groundwater withdrawal or injection, and other factors and 

could extend above the ground surface when the river is flowing. 

7. GEOLOGIC HAZARDS 

The following sections describe potential geologic hazards at the site, including land subsidence 

and earth fissures, faulting and seismicity, surface rupture, and liquefaction. 

7.1. Land Subsidence and Earth Fissures 

Groundwater depletion, due to groundwater pumping, has caused land subsidence and earth 

fissures in numerous alluvial basins in Arizona. It has been estimated that subsidence has af

fected more than 3,000 square miles and has caused damage to a variety of engineered 

structures and agricultural land (Schumann and Genualdi, 1986). From 1948 to 1983, exces-
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s1ve groundwater withdrawal has been documented in several alluvial valleys where 

groundwater levels have been reportedly lowered by up to 500 feet. With such large deple

tions of groundwater, the alluvium has undergone consolidation resulting in large areas of 

land subsidence. 

In Arizona, earth fissures are generally associated with land subsidence and pose an on

going geologic hazard. Earth fissures generally associated with land subsidence form near 

the margins of geomorphic basins where significant amounts of groundwater depletion have 

occurred. Reportedly, earth fissures have also formed due to tensional stress caused by dif

ferential subsidence of the unconsolidated alluvial materials over buried bedrock ridges and 

irregular bedrock surfaces. Facies changes in the unconsolidated alluvial materials may also 

cause differential subsidence resulting in tensional stress (Schumann and Genualdi, 1986). 

Based on our field reconnaissance and review of the referenced material, there are no known 

earth fissures underlying the study area. Based on our research, the closest earth fissure to 

the site is located approximately 3 !niles to the north of the study area, near Luke Air Force 

Base (Shipman, 2007) . Continued groundwater withdrawal in the area may result in subsi

dence and the formation of new fissures or the extension of existing fissures. 

7.2. Faulting and Seismicity 

The site lies within the Sonoran zone, which is a relatively stable tectonic region located in 

southwestern Arizona, southeastern California, southern Nevada, and northern Mexico 

(Euge et al., 1992). This zone is characterized by sparse seismicity and few Quaternary 

faults. Based on our field observations, review of pertinent geologic data, and analysis of ae

rial photographs, faults are not located on or adjacent to the property. The closest fault to the 

site is the Sand Tank Fault Zone, located approximately 35 !niles to the southwest of the site 

(Pearthree, 1998). Approximately 2 meters of displacement has occurred along this fault 

within late Pleistocene deposits (750,000 to 500,000 years), but the upper Pleistocene and 

Holocene deposits (less than 250,000 years) are not displaced . 
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Based on a Probabilistic Seismic Hazard Assessment for the conterminous United States, is

sued by the USGS (2009), the site is located in a zone where the peak ground acceleration 

with a 2 percent probability of being exceeded in 50 years, is 0.07g. 

8. ANALYSES 

8.1. Critical Cross Sections 

We have selected critical levee cross-sections for our engineering analyses based on data 

collected from several sources, including: 

• - design and as-built documentation; 

• - field reconnaissance; 

• -Final Agua Fria River HEC-RAS model dated June 10, 2011 , provided by the District. 

• Agua Fria Levee Final Scour Analysis Report, Levee ID#8, Levee ID#l6,and Levee 
ID# l8, provided to Ninyo & Moore June 15, 2011 , prepared by WEST Consultants, 
Inc .. 

The selection was based on several criteria, such as the height and slope of the levee em

bankment, the toe down depth, the overall levee configuration and the type of the upstream 

face protection. Cross-sections at the following locations were selected as representative 

sections and analyzed for seepage, stability and settlement: 

• Mile Post 3. 73; 

• Mile Post 4.09 

• Mile Post 4.95 

• Mile Post 5.43; 

• Mile Post 6.04; 

• Mile Post 8.16 . 
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8.2. Form MT-2, Section ES, Embankment and Foundation Stability 

The following subsections present the results of our analyses performed to analyze em

bankment and foundation stability at the critical sections previously selected, as discussed in 

Section 8.1 above. 

8.2.1. Soil Parameters 

The soil engineering parameters we used for our seepage and stability analyses were ob

tained from review on the construction documents, review available geotechnical data 

from the area as described above, and our judgment and experience with similar soils 

from the area. The soil properties that were developed for these materials, and used in 

our analyses, are presented in the table below. 

Table 1 -Geotechnical Design Properties 

Unsatu-
Saturated 

rated Unit 
Saturated Effective Strength Permeability, k 

Material 
Weight 

Unit Weight 

(pet) 
(pet) phi' c' 

(cm/s) (ft/s) 
(deg.) (psf) 

Embankment 
Fill 120 133 29 150 1E-05 3.3E-07 

Soil Cement 125 136 20 2000 1E-07 3.3E-09 

Rip Rap 127 142 40 0 1 3.28E-02 

Native Allu-
vmm 110 127 28 150 5E-05 1.6E-06 

Random Fill 105 125 25 150 5E-05 1.6E-06 

Filter Fabric - - 25 - 1 3.28E-02 

8.2.2. Seepage Analyses 

Seepage was modeled using SVFlux™ seepage modeling software, which is part of 

SVOffice 2009, Version 2.3.00, from SoilVision Systems Ltd. For this project, 

SVFlux™ was used to model water flow through soils, and can be used to model both 

steady state and transient conditions using partially saturated and saturated soil proper

ties. The program uses a finite element solver to solve the partial differential equation 

for water flow through soil. 
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The flood-stage water level used for our analyses at each critical section was obtained 

from the Draft Final Agua Fria HEC-RAS model provided to us by the District, June 10, 

2011. 

Based on the relatively short duration of high water flow in the channel (only a few 

hours), the likelihood of steady-state seepage conditions developing through the em

bankment is remote; however, we conservatively modeled the steady-state seepage 

condition for our study. Modeling steady-state seepage conditions is conservative for 

stability analyses of the downstream slope because the seepage forces assumed will re

sult in lower factors of safety for slope stability failure, and will also result in seepage 

near the landside levee toe, which is the most conservative case for evaluating seepage 

exit gradients. 

In general accordance with USACE Engineering Manual EM 1110-2-1913 (USACE, 

2000), a maximum exit gradient (i = 0.5) is used as an acceptance criteria for seepage 

exiting the levee toe. Based on the steady-state seepage analyses, the maximum exit 

gradients noted for the critical sections analyzed are shown on the following table . 
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Table 2 - Calculated Factors of Safety for Seepage Exit Gradients 

Critical Section 
River Station Exit Gradient imax 

(miles) (ft/ft) Factor of Safety 

3.73 0.26 1.9 

4.09 See Note NIA 

4.95 See Note N/A 

5.43 See Note N/A 

6.04 See Note N/A 

8.16 See Note NIA 

Notes: 1. Flood water level is lower than the landside levee toe, thus no seepage exists the levee. 

8.2.3. Stability Analyses 

Slope stability was evaluated using SVSlope software, which is part of SVOffice 2009, 

Version 2.3.00, from SoilVision Systems Ltd. SVSlope can be used to estimate slope 

stability using a variety of methods. For this project, the Spencer method, one of several 

limit equilibrium method of slices, and circular failure surfaces, were used. For the 

Spencer method, it is assumed that the ratio of interslice shear force to the interslice 

normal force is constant throughout the sliding mass. For the various cases analyzed 

which included seepage, the location of the phreatic surface and the pore pressure dis

tribution across the soil mass were imported using pore water pressure transfer files 

from seepage analyses performed with SVFlux software, as discussed in Appendix D. 

Slope stability analyses of the levee embankment were performed for the following four 

cases at each critical section: 
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• End of construction, for both riverside and landside slopes 

• Sudden drawdown from flood level for the riverside slope 

• Steady seepage at flood stage for the landside slope 

• Earthquake (end of construction case) for both riverside and landside slopes 

Fo~ the cases with seepage (Cases 2 and 3), we assumed a scour depth based on Agua 

Fria Levee Scour Analysis Report, Levee ID#8, Levee ID#16,and Levee ID#18, dated 

June 15, 2011, prepared by WEST Consultants, Inc .. For Case 2 (sudden drawdown), 

we assumed that, when the flood ends, a scour hole remains at the embankment toe 

which contains water. We assume water remains in this scour hole below the elevation 

of the lowest point in the channel cross-section. This low point elevation (the thalweg) 

is listed as part of the HEC-RAS output. In our opinion, this is a conservative assump

tion, because we anticipate that the scour hole will generally ftll in rapidly with soil as 

the flood recedes . 

The minimum acceptable factors of safety, from EM 1110-2-1913 (USACE, 2000) are 

presented in the following table: 

Table 3 -Minimum Acceptable Slope Stability Factors of Safety 
Case Required Factor of Safety 

1. End of construction 1.3 

2. Sudden drawdown 1.0 - 1.2 (see note 1) 

3. Steady seepage at flood stage 1.4 

4. Earthquake 1.0 

Notes: 1. F.S. = 1.0 applies to pool levels prior to drawdown for conditions where 
these water levels are unlikely to persist for long periods preceding drawdown, 
F.S. = 1.2 applies to pool level, likely to persist for long periods prior to draw-
down . 
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A summary of the results of the slope stability analyses is presented in Table 4 below. 

Based on the tabulated results, the levee configuration meets the requirements for 

minimum slope stability factor of safety for the critical sections analyzed. 

Table 4 - Calculated Factors of Safety for Slope Stability 

Section 
River Sta- Computed Minimum 

tion Factor of Factor of 
Case (miles) Safety Safety 

3.73 3.1 
4 .09 3.5 

1. End of construction, Riverside 
4 .95 2.7 

1.3 
5.43 2.4 
6.04 2.6 
8.16 2.7 

3.73 2.8 
4 .09 3.4 

1. End of construction, Landside 
4 .95 3.2 

1.3 
5.43 2.9 
6.04 3.0 
8.1 6 4 .8 

3.73 1.0 
4 .09 1.1 

2. Sudden drawdown, Riverside 
4 .95 1.2 

1.0 
5.43 1.3 

6.04 1.5 

8.16 2.1 

3.73 2.5 
4 .09 3.3 

3. Steady seepage at flood stage, Landside 
4 .95 3.0 

1.4 
5.43 2.7 
6.04 3.0 

8.16 4.9 

3.73 2.7 
4.09 3.2 

4. Earthquake, end of construction, Riverside 
4 .95 2.0 

1.0 
5.43 2. 1 
6.04 2.3 
8.16 2.2 

3.73 2.3 
4 .09 2.8 

4. Earthquake, end of construction, Landside 
4.95 2.6 

1.0 
5.43 2.4 
6.04 2.5 
8. 16 3.9 
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8.3. Form MT-2, Section E.7 

8.3.1. Settlement Analyses 

June 17, 2011 
Project No. 600550016 

Based on our review of the geotechnical exploration data for the area, the predominant 

soil type encountered within the zone of foundation influence is medium dense to very 

dense granular soils, and the levee embankment fills were constructed with predomi

nantly granular soils (mostly silty sands and sands). For this reason, most if not all of 

the settlement experienced by the levee embankment likely occurred during construc

tion or shortly after, with little long-term movement predicated. Because the levee 

embankments were constructed decades ago, it is our opinion that most of the static 

levee settlement has already occurred. 

8.4. Form MT-2 Section E.8.g 

8.4.1. Seepage Through the Levee 

For five of the six critical cross-sections that we studied, the water surface elevations at 

peak flow were lower than the landside toe elevations of the levees. Therefore, no seep

age can exit the levees for these cases. At Station 3.73 , the steady-state seepage analysis 

shows flow exiting at the base of the embankment land side toe. However, it is our opin

ion that a steady state flow regime will not occur for several reasons including the 

following: 

• High flow rates in the channel will occur for less than 24 hours 

• Relatively low permeability of the soil cement channel lining and the width of 
the embankment (over 70 feet wide) 

In our opinion, seepage will not exit the landside toe of the embankment at MP 3.73 ei

ther during or after a flood event. 
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8.5.1. Liquefaction 
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The depth to the regional groundwater along the levee alignment is on the order of 130 

feet bgs in the northern portions of the study area and on the order of 40 feet bgs in the 

southern portions of the study area. Based on the lack of near surface water and the low 

ground motion hazard (relatively low ground accelerations), the potential for liquefac

tion is not considered to be a design issue. 

8.5.2. Hydrocompaction 

Based on our review of the design plans and documents, it appears that no laboratory 

hydrocompaction (collapse) tests were performed as part of the original levee geotech

nical studies. However, based on more recent geotechnical exploration data performed 

in the vicinity of the Agua Fria channel (both sampler blow count data and laboratory 

collapse testing), it appears that a variable thickness of about 0 to 5 feet of somewhat 

collapsible soil may have been present at the levee locations. Based on the plans, no 

significant overexcavation of potentially collapsible soils was planned or executed. Af

ter decades of foundation loading and occasional flows of water in the channel, we are 

not aware of any evidence of collapse-induced settlement that has been documented fol

lowing flood flows, nor did our reconnaissance reveal any evidence of significant 

settlement. For this reason, it is our opinion that evidence suggests that any remaining 

hydrocompaction potential is probably low. However, it would be difficult to quantify 

this potential without further exploration and testing. 

8.5.3. Heave differential movement due to soils of high shrink/swell 

Clayey soils with medium to high plasticity's are often subject to heave and differential 

movement in response to changes in moisture content, due to flooding or seasonal vari

ability. Based on our review of geotechnical data collected for this study, the 

predominant soil types encountered in the shallow foundation soils (upper 20 feet) were 

sands, silty sands, and gravels, which were generally non-plastic. Layers of clayey soils 
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such as clayey sands, sandy clays, or clayey gravels were rarely encountered - only a 

very few boring or test pit locations in or near the channel exhibited clayey layers, and 

those layers were generally less than about 5 feet thick. In our opinion, due to general 

lack of soils with high shrink/swell potential, differential movement of the levee due to 

shrink/swell is not a problem. 

9. CONCLUSIONS AND RECOMMENDATIONS 

The following summarizes the concerns noted during our geotechnical evaluation of the existing 

Agua Fria River Levee West: 

• A number of historic documents pertaining to the levee, the river channel and adjacent im
provements was collected and reviewed. However, construction quality control 
documentation was not available for our review. The geotechnical data indicates that the 
levee embankment and the foundation soils consist primarily of non-plastic sands, sands 
with silt, silty sands with variable percentage of gravels, cobbles and boulders. The types of 
deposits appear to be relatively consistent throughout the project site . 

• The review of the District's Inspection reports and the fmdings of our field reconnaissance 
are in concurrence with the findings of the U.S . Army Corps of Engineers Continuing Eligi
bility Inspection conducted in 2009. The main areas of concern include: 

o Regular, transverse cracking in the soil cement embankment protection, probably pene
trating the full thickness of the soil cement cover and extending to the toe down portion; 

o Scouring of soil cement materials on the upstream side of the levee; 

o Deterioration of the soil cement top lift on the levee crest, which is severe in some loca
tions; 

o Erosion of the earthen downstream slope of the levee 

o Rip rap cover is generally in good condition; 

o Unwanted vegetation, animal burrows and debris. 

In our opinion, the deficiencies noted presently do not pose significant risk to the overall levee 

integrity, and they are not expected to significantly affect its performance. However, they should 

be subject to continuous monitoring and repaired on a case-by-case basis using District opera

tions and maintenance staff . 
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• We have performed the geotechnical analyses to demonstrate that the levee meets National 
Flood Insurance Program (NFIP) requirements as described in Title 44, Chapter 1, Section 
65.10 of the Code of Federal Regulations (44 CFR Section 65.10b), Subsections (4) and (5). 
These analyses included stability, seepage and settlement at selected critical levee cross sec
tions. The results of our geotechnical analyses indicate that the design criteria stipulated in 
the relevant U.S. Army Corps of Engineers Engineer Manuals are satisfied for all analyzed 
cross sections. 

• Based on our fmdings and results of our analyses we are of the opinion that additional geo
technical exploration work to obtain the necessary data and provide additional analyses 
specified in Section 65.10b, Subsections (4) and (5) of the Code of Federal Regulations is 
not needed. 

10. LIMITATIONS 

The geotechnical analyses presented in this geotechnical report have been conducted in general 

accordance with current practice and the standard of care exercised by geotechnical consultants 

performing similar tasks in the project area. No warranty, expressed or implied, is made regard

ing the conclusions, recommendations, and opinions presented in this report. There is no 

evaluation detailed enough to reveal every subsurface condition. Variations may exist and condi

tions not observed or described in this report may be encountered during construction. 

Uncertainties relative to subsurface conditions can be reduced through additional subsurface ex

ploration. Additional subsurface evaluation will be performed upon request. Please also note that 

our evaluation was limited to assessment of the geotechnical aspects of the project, and did not 

include evaluation of structural issues, environmental concerns, or the presence of hazardous ma

terials. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires additional information or has questions regarding the 

content, interpretations presented, or completeness of this document. 

Our conclusions, recommendations, and opinions are based on a review of the available docu

ments and geotechnical analyses. If geotechnical conditions different from those described in this 

report are encountered, our office should be notified and additional recommendations, if war-
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ranted, will be provided upon request. It should be understood that the conditions of a site could 

change with time as a result of natural processes or the activities of man at the subject site or 

nearby sites. In addition, changes to the applicable laws, regulations, codes, and standards of 

practice may occur due to government action or the broadening of knowledge. The fmdings of 

this report may, therefore, be invalidated over time, in part or in whole, by changes over which 

Ninyo & Moore has no control. 

This report is intended exclusively for use of our client. Any use or reuse of the fmdings, conclu

sions, and/or recommendations of this report by parties other than the client is undertaken at said 

parties ' sole risk. 
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I ·; R 

i =· 0 0. 
,._,; 
~.a 
O..J 

f _i 
c :>. . ~ ;;o 
o-

U o 

BORING T YP e ___ _,6~le;;._'_' _,l·~lo~l=.,l~o"'"w~S=t::::e!!.!m~Ac::::u""'g..::e:..!r:..-._ 
SURFACE E LEV. _______________ _ 

DATUM 

REMARKS VISUAL CLASSIFICATION 

0 --- "' ·- . ------- : ~1:. X s· ·-rT· ----·- --------SM-- moist SILTY s~~D' predomi-

==:1 :•: •: ?' 1Jt3~-~~9 3:t 9 =~::= ~di~ dense_ -~!~:~~J:~~:-~on~las~-
5 ···--·--···- • •• •• I~ s+·--9·-··j-----i------~=--- moist ;~~D pr!~~~1i~;~~l~ 1I~~-

=== ::::: lt~:~~=F~= ===f~;:: t~~!: to ~~0~di um, nonp last ic, 

10 == ·:·:· 1y';r~;=l===-j·----= ······-~~--:}:·:·: ~=-~ :::1 ~----= ~:~=.=--=~: 
-- u."u·•.,-... 1---!----• , I ....................................... _ ................ ---·-· ................................ . 
---··--··-· o o - ...! - ....... _..!. _______ ........ ___ L.s:w-- rna 1 s t 

--~J ,_,_j ___ ~-

r ·!--··-- -----1----L----l----··· r·--r·J -------~------1--· · ---i------
F-!~=,====l-~-==-~y:=--~~--=1-=-~= 

----1 -~- -- 1---j- - ----

SAND, some silt Cl grav-

Stopped al.lger: at 14'6" 
Stopped sampler at 16' 

-:-=1 r--r- -----1:=--~~--===-
I =~j 1=1t-:l-~~;i= 
II ~r---~-G~RO~U~N~D~W~A~T~E~R~~----~--~-S-AM_P_L_E~T-Y_P_E __________ ,~--------------------A----7--_j 

A - A~gor ~ullings. e - &lock somplo s 1 SERGENT, HAUSKINS & BECKWITH DEPTH HOUR DATE ~ 

none s - 2" o.o. 1.38" 1.0. lubo •ompl... -
U - 3" O.D. 2.42" I.D. lube sample. 6 I 
T - 3" 0.0. lhin-walled Shelby tube, -,-

CONSULTING GtOT£CHfUCAL. ENGINEERS 
f'ttOEttiX ~ 14.800Utfl00t • "SAHTA tE • S'-Ut.Ml OTY 



Channelization -

I PROJECT___Ag~u~a~F~r~i~a~R~i~~~,e~r~· --~--------------
JOB NO. E~2-49 DATE 4-29-82 

LOG OF TEST DORING N0._4;.__ 

f RIGTYPE _________ C~M~E_-~5~5~--~~------------

I 
I 
I 
I 
I 
I 
I 

I 
................. j 

·---------1 
........... ! 

. J 

--- - ··l 
-···-~-] 
·--I 

---1 

~~: .... :=-~ ll 
~--······-·-___ , 
--- . I 

... - ___ .. ) 

------' ! 
GROUND WATER 

DEPTH HOUR 

none 
DATE 

3 
c ,.. . - [ BORING TypE -----~6_..!-z.._' 1_. ..:.H:.::o:...:l:..::l::...:o:....:w::.._..;S::;..t=..;e:::.:·,m:.:.;....;A=u.cg..:::e..=r __ 
;;o 
ou 0 

SURFACEELE¥. _________________________ ___ 

DATUM 

REMARKS 

SAMPLE TYPE _I_ 
A - Auger cuttings. 8 - Block sample ~~ 
S - 2" 0,(), 1.38" 1.0, tube tomple, -
U - 3" 0.0. 2.42" 1.0. tvl>e oe<o>pl<>. B 
T - 3" 0.0. thin•walled Shelby tube, -,-

VISUAL CLASSIFICATION 

A-8 
SERGENT, HAUSKINS & BECKWITH 

CONSULTING GEOTECHNICAL tNQINEEftS 
PHOENIX • Al9UOUEROUE • SAN fA FF. • SAlT LAKF. CITY 



Channelization -

I PROJECT Agua Fria River 
JOB NO. E82-LI-9 DATE L,-29-82 

LOG Of TEST lORING N0.---"5:.....__ 

RIGTYPE _________ C~'M~E_-~5~5 __________________ ___ 
.• '',·.· t • - (;: . 0 gl ~ 

~i 
c , .. 
&~ 

.::. ., c: (J ~ -: 0 ·~ ~ 
1: 5~~ 3 t- i~~ c·~ 

1 
!j -o~· 
u 0 

BORING TYPE ____ ;;!.6:..:il~~~~--..!..H~o~1~1~. O~\v!.........!S:!..t=..e~n~1_ . ._.A~u~g.:::e~r __ 
SURFACE ELEV. ____________________________ _ 

DATUM 
~ . .£ g ~ :c { .! : " A ~ ~ g_ -~-~ t~ J; ·: 

I t-o~g. orrr-=-~=~=:==-:i=~j:;:j;:;:. ::l::j::t.:.:::: :!;::1 =J=~=]=~i:=o=~=~=--:tr=~=~=1f=~=d=· ::t----RE_M_A_R_Ks_· _;_--r----v-•s_uA_I._· c_L_A_s_si-FI-CA_r_lo_N_· ----J 
·--~·_:_.:_: __ aal__~ s:. -t4·:::.;==::= ·::.::::::::::_: -~~~- dry SJ_\N~Y SILT, low pl~s-

1 ···-·- • · • ""::::··-·-------,---------------------\moderately t7c1.ty to nonplastJ..c, 
..•• x·s'"23('- .. J.)- f' lJ.ght brown to tan 

• • • 1 • tp.o re overy \ 1.rm -

s -· ·· --~ ·:·:·,)<1s F-25 --!-·---·-··:+----+- ss~1--· ·msl~-~~~t~-- --s-A1--N1o-;--~~l-~t-~ ~;·-~-~1~-~-id~~--=-I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

-·-- ....••• - -·1--·-----' ---- --------·-- •- o1.s ... o a) e Sl.· , preu.onnnant-
•. 1 I I I n · -~ 1 f' 1 · 

I 
-·· -~---·- ---- ~--------·---·----- lOlSL. y 1ne nonp ast1c 

.......... :•:•: ----j------------1- ------ -·------ ------· medium dense 1 i.ght b•;~own• to tan , 

10 -==rl) 0°~o-·· x1-sJ._"2"6_j ____ ~-. __ ·-----· ·-ffiO ;;~---·---·----- --~~~~~-~~ OII;~·-·;;l·~--&-gr a;:-
··· o o o -~t--+-- ---····--~~------.!.-----·-· ··············· medium dense el' well graded' non-

. •.~··· ] ::::: l·rr-::-: ~~=-t~~l ~~~- to dense plastic' brown 

15 ===~·.-..wt~·t=· .LT~-~ ··~·=-= --~~-~=== """='-'---=,·~=--==-,==-===·"'"'=-""'-""-"~=:==-:-~=-:: .. 
Stopped auger at 14'6" 
Stopped sampler at 16' 

20 

-

i 
i 

.I 
I 

·- .... 1 

····----~ 
-·-· ... i 

--- _, 

.J 
., 

·-- J 
··-----··J 

---·-1 
____ :·1 
---· -j 

. --···· l 
-····---, 

--~--~--- . -i- --_- .. ·--···- -------r---- ----
=,-~t~=~~r=~-=-jl== -== . --·· ··-·f····· -·· ·-· ~-------- -----~- . ··--···---

! ! I 

l:=j~~=j:~-J~-~~~~ 
]----! + . -- l . ---·I-·- -----· 1 ·-- ----

1 ~~~ !~:r-=-~:·::=r==--i--~=-~=-1-~~-~~= 
f·--r-v--··-,·---r--r--· 

ll·• ~ •. :j_::._ t= :.·. -~ 
I ! J . I .. '-- - -·- ·--_.......~.. _____ , _____ !} _____ -----

i -1---1-- --· --1-- -- - ·-- ·-----· 

~-~::j~-=- :~ ~]=-- . 
I ::.·1 =l=-=1==·1==! ·_::._____ 
,---l--1---·--+ ···---+-·1----i ___ , ___ , _______ l--1---r---

GROUNO WATER SAMPLE TYPE I 
DEPTH A - Augor cutting•• B - Bloc~ >ample ~-1 

S - 2" O.D. !.38" I.D. tub6 sample>. -
u - 3" o.o. 2.,2" 1.:). "'"" •<Hnf>l~. 6 

none 
HOUR DATE 

T - 3" 0.0. thin•walled Shelby tub~. -,-

A-9 
SERGENT, HAUSKINS & BECKWITH 

CONSULTING GEOTECHNICAL eNGINt:I::HS 
PI-40ENJX • Al.BUOUEAOUE • SANTI! FE • SALT LAKE CITY 



Channelization -

I PROJECT Agua Fria River --------- LOG Of TEST BORING NO.. 6 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

JOBNO. E82-l~9 DATE 4-29-82 
~~ RIG TYPE . -T 0 • ' c BORING TYPE 

g.~ ~ ·~ 
. ~ - .~ • X. 

.:: co 
0 

" c " ~~_g ~ ,; ·- jg SURFACE ELEV. 
II.. ,.. u 0 

:» .2 g. 3 ... 0 M' a. ~ u . - DATUM 
,!: g 0 0' a. • 0 c ; • c "'0.;: 

c .... ~· • .. 
".0 - • , . 0 ·; 

-<: 

-.: ·-~ a. a. ),_., 0 a. ;u 
~ ... .,. ,.. .. ~ ~ 

" c .. e e 
«1~~ ·o u ,_ 0 .. 0 • .. !! 0 0 0 

_ _., 
c- REI.IARKS 

0 UO.Q( ~..J "' "' O..J ::1:0. ;JU 

.. J 

GROUND WATER SAMPLE TYPE I 
DATE A - Augor cuttings. B - Block somplo ~ 

S - 2" 0.0. 1.38" I,D, tubo sample. -
U - 3" 0.0. 2.42" 1.0, tubo somplo. 6 

none 
HOUR OEPTH 

T - 3" O.D. thin-walled Shelby tube. -,-

Ct--!E-55 
6~" Hollow Ste:n Auger 

Stopped auger at 14'6" 
Stopped sampler at 16' 

A-10 
SERGENT, HAUSKINS & BECKWITH 

(";;fiit5'1:1t. T1Ha Q"FOT'EC::RN"ICA.l. ENGrf.f£1ERS 
PHOEtnX • AL8UOUER0UE • SANTA FE • SAIJ LME CrJY 



Cha.nnel.b.ation -
LOG OF TEST BORING NO._?!__ 

I PROJECT Agua. Fria. 
JOB NO. E82-49 DATE 

I 

I 
I 
I 
I 
,I 

I 
I 
I 
I 
I 
I 

: 
u. 
.; 

River 
Lr-29-37 

RIG TYPE ____ .....!C~t·.:..:~l~~---'5~5~· --:------·----
BORING TYPE 6-]" Hollow Stem Auger 
SURFACE ELEV·---------------
DATUM 

I GROUND WATER SAMPLE TYPE I A-ll 
SERGENT, HAUSKINS & BECKWITH -

DEPTH >tOUR OATE 

none 
A - Augor cuttings. 8 - Block $Omp:o ~~ 
S - 2" O.D. 1.38" I,D, lube sampl.,, -
U - 3" 0.0. 2.42" !.D. tvbe sample, B 
T - 3" 0.0. thin-walled She I by tube, -1-

CONS..\.I.L'!Urte. .a£0T.£.cHm<:Al. £UIUH££ff.$ 
PHOt:NIX • ALDUOVE~UE • SANlA f'E • SAlT LME CITY 



Channed2ation -
LOG Of TEST lORING NO. 8 I PROJECT Agua Fria River 

JOB NO. E82-49 DATE l~-29-82 
1, RIG TYPE ____ ..,~.C!J..l'lu.E.__-..... 5!..=5L· _ --::--------

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

----

GROUND WATER 
DEPTH HOUR DATE 

none 

. BORING TYPE 6%" HollO\v Stem Auger 
SURFACE ELEV. _________________ _ 

DATUM 

REMARKS 

SAMPLE TYPE I 
A - Auger cuttings, B - Block sample ~~ 
S - 2" 0,0, l.38" 1.0. tubo sample, -
U - l" 0.0. 2.42" 1.0. lubo •-rAe. 8 
T - 3" 0,0, th;n-wolled Shelby tube. -,-

VISUAL CLASSIFICATION 

A-12 
SERGENT, HAUSKINS & BECKWITH 

CONSUI..TII'fU tiEOTeCJiNICAL £NGJ.l!I.E£.A.$ 
PHOENIX • AlBUOUERQUE • SANTA FE • SAlT LAKF. CllY 

I 

I 



Channel i zat:ion -

I PROJECT Agua Fria River 
JOB NO. £82-49 DATE l1- 30-82 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

. __ .. _____ _j 

·----- ... j 
··------l 

.. ····-· -- j 

----~~·-·- J 

··------1 
.... --- J 

-~-j 
-----=1 

GROUND WATER 
DEPTH HOUR DATE 

none 

LOG Of TEST lORING N0 •. ----'9"---

RIG TYPE ____ _,C:-::i't.:.JE~:;-' --:5":-'5"--:--::---::---~-----
BORI NG TY P E ___ --"6'-'~.__'_' --::H=-.:o::..cl=-:1=-o::...w~· _c::.S_.::;t_.::;C.::.:;ffi:_' ::..;A:..;::u:cg..::e:..::r:.___ 
SURFACE ELEV. ---------------
DATUM 

SAND, some silt & grav
el, predominantly fine 
to medium, nonplastic, 
brmvn 

SA~D, some silt & grav
el, well graded, non
plastic, brown 

note: trace of cob-
·;:-.8}~-~-,;;~9-~J_?,~.,_,Z,~ ;·-- .. ----···· 

Auger refused at 7'6" 
Sampler refused at 

7'6" 



Channcl.iz.aLlon -

I PROJECT Agua Fria River 
JOB NO. -£82-49 DATE 4-30-82 

LOG OF TEST BORING NO. 10 

RIG TYPE _____ __:::Cc:..H:c::E::...-...:5:;..:5;;._. -----------

I! i ;. ~ i ~ 
0 · ~~ i J; ~- - C. o _ .~ 
IL~: .,co a.-: o >-· CJo ·- .. 

:. o u ).. ... o .../! ·~· B J 3 
.s 

BOR lNG TYPE ___ _,.6"-'.l;;:;:.., '-' _·._.I·J.,.o...,J....,l..,.o'-"w'--'S"-'t...,e...,, r..,_n_....A .... u-eg~c..,r __ _ 
SURFACEELEV. ________________________ __ 

DATUM 
1: ~ t~ ] { { ~~1 ~ i ~j ]~ 

I ~ c c " J..J:." -~ g ~ ~--::; ~ j ·c; j; ;§ ~ REMARKS VISUAL CI..ASSIFICATION 

r-=CAt~~=~=e=~~=~===i=w·~"'~=~===+=O==..J=1~~=a=· ~====~--------------lr--------------------------~ 
0 -==l ::::: j: _s ~:~= ::-= ~t= !:~y t~o:::• t !t~D tr !~:e o~i~M~av-

,, 

1 . -.. , //:. ~~iS 1· . 9 -- . - ..... ---- SP- to medium predominantly fine to 
·-- ···· • ·--~-r-··· ....... J ··· --· ------·- dense medium, nonplastic, 

I 
5 -------~ ... •• '1-;:~?--l sl-·p;·- ---------1--3--- ---- light brown 

-···~~~ ::::: 4- J=" ~~-~-r~~ ~~= ~~~~~-i_s_t _____ --~t~~~:~-~~~~iT~a~~~~--- ····· ···· 
I 10 ----------·1 o

0
o

0

o :::.::! .. S-.5.0/..25~----·-J··----'----- cobbles, \vell graded, 
·------·-1 o 0 .. ---~--· .............. , .. __ --~·· -· --- .... S\:1::. very dense nonplas tic, brmv-n 

I 
I 
I 
I 

I 
I 
I 
I· 

I 
I 
I 

. . ...... j o oo o o ... ... . • .............. ----···-·- ----- ---j-S~L 

15 _-] :•:':_,:~{s~o~j:~ 1:-::f~= ~~~--_-_,_ ____ __,__ 
--:-=.=·,---~-- ·1--11..:..-- . ...:.l··· -----[---·-- __ .L --·--

... , r----r--- --------- ····t·------ ------' .. --- . ___ _) ----- ... .... .. --- -· ----
L I 1 ----- -l -- --1--- -- --------

U~~~~~b~E=r~~ 
2 0 -. -~·-·- ... ··-·- : 

------1 

~ 

i ..... , 

. I 

I ··----··- '"l 

:~~~=] 

·_:·::.=_jl 
·····------· 

-~=-1 
. ·------j 

·-·-·-···---, 

. , I ' 

1----i----,'·-·--·-----,'·-------··---··j·-- --r--· I · ! ··- --- ----- .--- -- · --- r·· ---
! ! ! --- ---+-·- ---1--- -t--

~-. [ .. 1·---·-----~-""·-··-- --------l---. 
-·:-·-- ---·-· -----r--··· -----

' I I I 
GROUND WATER SAMPLE TYPE I 

DEPTH HOUR DATE A - Auger cuttings. B - Block somple (8)-1 
none S - 2:" 0.0. 1.38" 1.0. tul>e somple. -

u - a" o.o. 2.42" 1.o. •..be ...... pt... e 
T - 3" 0.0. tl.in-wolled Shelby tube. -,-

Stopped auger at 14'6" 
Sampler refused at 

15'2" 

A-14 
SERGENT, HAUSKINS & BECKWITH 

CONSUL 1 lNG GEOTECHNJCAL. ENGIH£.ERS 
PHOENIX • ALBUQUERQUE • SANTA Fe • SALT INC: F. CJTY 



Channelization -

I PROJECT Agua Fria River 
JOB NO. E82- 49 DA TE____A::-...3.0--=-8.2.__ 

LOG OF TIES'f BORING NO. 11 

! 
RIG TYPE Cr';E-55 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

• 

~~ 
c "' .. ;;a 
ov 0 

~ 
·- ~ Q o. 
V'>U 

a _________ ~~~ ~ z.~~ ~=~~=l :~=~~+~=--~=~=~~ _ 
-·---···! ~ ~ ~ 5< s l--lz-- 1-·--·----r -·-- _j_ ··-·-...... I 0 :_: L_. . . : ··----.- --- _j- SM--

0 o o :.:; ! I --l s __ .. ______ i o o o ..-:· u :---4s--~---- --··s--T-----

8 ORING T y P E ___ ....::6c...~.._'_' _:lc:..·~o~l.;;:;l~o..:.:r,/Jc__.:S:...:t::..:e::.::m;:;_:A:..:.u=g.:::ce.=:r __ 
. SURFACE ELEV. _______________ _ 

DATUM 

REMARKS 

slightly 
moist 

firm to 
very .firm 

VISUAL CLASSIFICATION 

SILTY SAND, predomi
nantly fine, nonp1as
tic, brO\vn 

-~-~ : • : , I I H I -~ - -r--
--- ...... 0 : 0 , .• -~ -r·-· ...... 1 .. ---.--- --- ------· 

r--~-<v-J·-"'-l--1 -; ----- ·-- 1--------~ ---·-·----------··------------·-··-------·· ···· 
-~~---; • • • ---· ! ·-"1'-- -~--- __ j-- ---· ----- -;- ~--- moist. 

medium dense 
to dense 

SAND, sorne silt & grav
el, predominantly fine 
to medium, nonplasti.c, 
brown 10 ::::: :2Sf~:2~~t=~~-::: I :::-- ~J .... 

.·:. ··I-· --·---1----·-··-·1·--·-1-·-·Q~--
• • 

15 ~~~~~]~:: ::. ----------- ----------·------····-------·····--·--·- ... - ·---------

20 

25 

moist SILTY SAND, consider

very firm 
to hard 

able gravel, trace of 
clay, well graded, non
plastic to low plastic-
ity, brown 

--r-----~---~- -- -- .. '... -· ·1·-- - -- ~- ...... ---
-~ --~ ·:.~.- --~ I -~ -~~--. ~-- I--~~..-:-~ :~~-.-I ----= -~-

JO :~~-=~-~~ 1·-t-·l· ~:::::::_::_~. 
:::::::_! j.T: =-~-,:=-=1.~ +~-

·--- -- 1 1 --l-- --- · ·l· --- 1--- I· ~---
~:~~:1 r---_-!=,---~ --~-~ ---=~=~=--~-F-==-

Stopped auger at 24'6" 
Stopped sampler at 26' 

~~j IJJ;J~~~~i~~=-·r~;~:= 
·---1 

==~1 I:~F==I· 1-~+= 
GROUND WATER SAMPLE TYPE I A-15 

A - Auger cuttings. 8 - Block sample ~- SERGENT, HAUSKINS & BECKWITH 
S - 2•• 0.0. 1.38'' 1.0. tube sample. ... ------------
U- 3~" 0.0. 2.42 .. 140. tube sample. 8 ~=::'~~~~~:~~~,;;~~~.~~~:::eff~IY 
T - 3•• O.D. thin•wolled Shelby tube. -,--

-
none 

DATF.: DEPTH HOUR 



Channelization -
LOG OF TEST BORING NO. 12 

I PROJECT Agua Fria River 
J08 NO. E82-L~9 DATE 4-29-82 

RIG TYPE----~C~M.::_:E:;...~-..,.,5~5~---------

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

• 
'---

~j 
--··· ---1 
:·"·_--_ j 

------------1 

·===l -------1 
- -~----

---=1 

GROUND WATER 
DEPTH HOUR 

none 
OATC 

BORING TY P E ___ ~6~J..._? '_' -.!.!H~o_:::l:..::l~o~w!...-!S:::..t=.e~m!!!-~A:.!:u:cg~e~r::..---
SURFACEELEV. _____________________________ __ 

DATUM 

SAMPLE TYPE j 
A - Auger cuttings. B - Block sample ~~ 
S - 2" 0.0. 1.38" 1.0. lul>e sample. -
U - 3" 0.0. 2.42" 1.0. tu!.o •omplo. 6 
T - 3" 0.0. thin-walled Shelby tube, -~-

SANDY SILT, lmv plas
ticity to nonplastic, 
brown 

A-16 
SERGENT, HAUSKINS & BECKWITH 

GONS-Ut..Tu.IG. G£O'f£.CH-JifCM. £HGIH££M 
PHOENIX • AlBOQVEROUE • SANTA FS • SALt t..li<S C'llY 

I 



Chann.elizat:Lon -
LOG Of TEST lORING NO. 13 

I PROJECT Agua Fria River 
JOB NO. E82-11.9 DATE. _ 1_~:_:-29-82 

RIG TYPE----~C:!!.l'~1E~~ -_,5:!..:5~----------"--

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

• 

• 0 .... 
" 
£ 
a. .. 

Cl 

-

~ c • g.: g 
~ u u 
C· "" .. 
·~ i -~ 
" c .. 0 •• 

UO.rt 

. -_: i 
----·····! 

. ··-------1 
------1 

I 

1 

-~ 
····-J 
-~=-=--~ 

.... ---·j 

·--·· ·-,~ 
--··---____ , 

GROUND WATER 

OEPTH HOUR 

none 
DATE 

BOR lNG TYPE ___ _::6~\::....'_' ...:R;.::O::.;l::.:l::.:. O:::.w::.:..'_:::.S.:;:t.:;:e!::m~A~u:.t:gl.!:e:..::r~-
SURFACEELEV. ________________________ ___ 

DATUM' 

REMARKS 

SAMPLE TYPE J 

S - 2'' 0.0. 1.36" 1.0. tube sample. - S 
A - AYgar cuttings. B .- Bloc:k sample ~ 

\J - J" 0.0. 2.42" 1.0. tubo sornplo. 8 
T - 3" O.D. lhtn·wolled Shelby tuhe. -,-

VISUAL CLASSIFICATION 

A-17 
SERGENT, HAUSKINS & BECKWITH 
C~TfH& S'F.&Ttt1fNtC•L '!'HGtmERS 

PHOEiiiJC • AI.DUOUEAQUE • SANTA fE .. tw.r lAKF. CITY 

I 



Chann<:-~lization -
LOG Of TEST BORING NO. lL~ 

I PROJECT Agua Fria River 
JOB NO. £82-49 DATE /~.-30-82 

RIG TYP E----~C!J,.~~lE,_---=5!..::5"-. ---------

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I GROUND WATER 

OEPTii HOUR DATE 

none 

~· 
BOR lNG TYP E ___ ~6'-=-.l;:~? '_'_H:..:.:.;::O..::;lc.::l~O:..;W::......;S::.t:::.e:::.n:.::l;....:.:A:..:::U;.;:::g~.;:e:..:I:..." __ 
SURFACE ELEV. ____________________________ __ 

0 
u 
~· 

M .. 
0 

u 

DATUM 

REMARKS 

SAMPLE TYPE I 
A - Augor cuttings. B - Bloc~ sample ~ 
S - 2" O.D. 1.38" I.C. tu!.e s"mple. -
U - 3" 0.0, 2,42" 1.0. lube • ....,p;,.. B 
T - 3'' O.D. lhin·wallod Shelby lube. -~-

VISUAL CLASSIFICATION 

Stopped auger at 14'6" 
Stopped sampler at 16' 

A-18 
SERGENT, HAUSKINS & BECKWITH 

CONSULTING GEOTECU.NJCAL E.NGJNE.ERS 
PHOENIX• ALBUQUERQUE • S-'NTA FE • SAIJ'LAI(E CllY 
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PROJECT SLA Job No. AZ-MC-05 LOG OF TEST PIT NO. 1 
~~06 NO. LT83-3753 DATE 
.• 

-~ 
~> 

i .. ec; "' a. (}'1; ::o· ... 
"' 0~ 

,5, '3 .. .,_ "''"· 
J:. :a 1 .!!· 

. ~C. 1l~ 
i a. a. t;" ~] 

I 
l!"' ~ ·o ... 

Q C>.9 :~:& :::.u 

• 0 
'Ifill ·I. 
: 1:1: 

I 
2~ :rw IV ...... 

1/\ 

I :1:/1 
I WI: 5 •\./ ......... "" 

I 
A ,. ~· . . .. 

I 
I 

8-24-83 

5~ 
I l * 

co 

ii ! 8o 
.5 3 

1 
!!-

-= 
:;: -a ~a 

I 
a. !': ~ ~£ ~.; ll C>~ "' ::)U 

I 0 • • ••• 

I • • • • • • • ••• ~ ... .:>.1:' 

I 2%: ... 
\I • . .•.: V\ ... ·. 

• • 

I ~ s· [\./ 
1/\ Ul.. 

I 
I 
I 
• 

--·-
8-24-83 ·-- 580B Backhoe Type Case 

GROUND WATER -
··-- Location ____________________ 

DSPTH HOUR DATE 

Elevation 

Datum 

REMARKS VISUAL CLASSIFICATION 

SILT, nonplastic 

·- " ...... _.,,_,, _________ 

SAND, poorly graded, sand-silt mixture 
nonplastic, very few cobbles 

~ 
-·············<"···---~--- -· -···- .... 

Backhoe stopped at 6' 

LOG OF TEST PIT NO. 2 

580B Backhoe Type Case 
GROUND WATER 

DEPTH HOUR DATE Location 

Elevation __ 

Datum 

REMARKS VISUAL CLASSIFICATION 

SAND, poorly graded, nonplastic 

---.. -------·---~----····-···· ·- ... 

' 
GRAVEL, poorly graded, nonplastic, ,, very few cobbles 

Backhoe stopped at 5]a' 

SAM lE p TYPE 
B - Undisturbed Block Sample 
D - Disturbed Bulk Sample 

SERGENT, HAUSKINS & BECKWITH 
CONSULfiNG G£0TieHNICAL CNGIN£tllt 

Pt«)ENlX • A\,BUQUERQUE • SANTA FE • SALT l.AKE CITY 

...... ~---

A-2 



PROJECT SLA Job No. AZ-tiC-05. 
LOG OF TEST PIT NO. 3 

I OB NO. LT83-3753 
.• 

~~ 

~I' 
h 

:l· ll. co 

1 ;:: ~-~ 
,5: .. ~ 

.!!. " 
k C· 

s: ;;:: 
Ci 

~ .. 
j ll' ~ :;u 

i ~.f I o.3 ~ ., 

• 0 0 .. 0_ 
0 

0 a 0 

I 0 0 0 
0 0 0 

0 0 0 

0 0 :I~ 

I 2.lz 0 0 
0 0 o IZ\ 
0 0 0 

0 0 0 
0 0 0 

I 
0 0 0 
000 
0 

0 
~ 

5 0 II 0 
0 0 

I 
0: 0 

I 
I -

TE 8-24-83 

E~ 

I 
Jll':' 

] • co 
a. 8(; ;:: 

.5 3 .. ~ 
I 

.. ~c 

i: :c 1i. 
, ... 

a. -:;u 

! ~&' E 
~i I 

,. 
(!) ... "' 

I 0 •• 
• • • 

I •• • • • 
• • 
••• 

I 2~ • • rv 
• • • V\ • • 
••• 
•• 

I • • • 
•• 

5 ••• 
• • • • • 

I 
I 
I 
• 

DATE 

=a ell-;; cr 
' -]:a 

:!:II! 
:So 

. 
_C'M 
~>A 

... , ... __ 

=8 
t&i 
11:)! 

~-.~ :::lU 

.:>4 

8-24-83 
Case 580B Backhoe Type 

GROUND WATER 
DEPTH HOUR DATE Location 

Elevation 

Datum 

REMARKS VISUAL CLASSIFICATION 

SILTY SAND, nonplastic, very few 
cobbles 

~------ ........ -·-··-· -· ···- . .. -:':' -:-''""':""-:':-7~":".::~-~:::-:-:-::::..::-"~:':".:::·.:-.·:~:=-::-:.=-:.::::--:.:.:. ::::::.::::-~-:::::::=:-:~:::::::.::::.-:..-::::":" .. " .. :::.:::::-:=::-: 

Backhoe stopped at 6' 

LOG OF TEST PIT NO. 4 

Case 580B Backhoe Type 
GROUND WATER 

DEPTH HOUR DATE Location 

Elevation 

Datum 

REMARKS VISUAL CLASSIFICATION 

SAND, poorl.y graded, nonplastic, very 
few cobbles 

--· -

Backhoe 

SAMPLE TYPE 
B - Undisturbed Block Sample 
D - Disturbed Bulk Sample 

--··-··--····:: . .:::.;:.;...;. .. ~.: .. ~::::::::.:::::.~;--:=:::::;;::.~.:;::..:;. ... ·- :.·---~ . ··-

stopped at 6' 

' _(;/II 
i!'.JU~ -,-

SERGENT, HAUSKINS & BECKWITH 
CONSULTING GEOTECHNICAL ENOINE£fi:S 

PH0a<1X •ALIIUQUCRQII£ .,JAHfAFE • SAUlAI<I!Cil'Y 

·-

A-3 



PROJECT SLA Job No. AZ-MC-05 LOG OF TEST PIT NO. 5 I OB.NO. LT83-3753 
• 

"~ 

·I! 
i .. 

: .. 1:0 
a. 8'S ... 
~ . s ... ec u 0 ... .s, i 0. 0. ~~-

I ! !!"' e i ~cf c>.!l Jl 

• 0 • • .... 
I; • • • • • • • . ~ •• 
I 2' • • L6 

I ~~ •• ••• •• •• • 

I 
• • IV . " . 
• • 1/\ 5 • • • • • 

I 
.... 

I 
I -

TE 8-24-83 

~~ 
I ] a C:Q 

a. c3o >-
.5 "G ... ..~ 

t .!! ~c: :;: "'" a a. a. ;u 
:!'" E ·o ... 

& .. :al I e>.3 <II 

I 0 •• • • • 
I •• • • • 

• • ••• l'v 

I 2% •• ~\ • • • • • ••• • • 

I ··~ •• 
5 • • • • • • • • 

I 
I 
I • 

DATE 

c: :o o·-.,1;; 

~] 
::>u 

SP 

SP 

" ~~ .... 
l~ 
::>U 

;:,r 

---
8-24-83 - -··--

GROUND WATER 
Backhoe Type __ -.C.a.ae_580B 

DEPTH HOUR DATE" location 

Elevation 

Datum 

REMARKS VISUAL CLASSIFICATION 

SAND, poorly graded, 
of clay 1~'-2~' 

nonplastic, trace 

·---·--····-·-···-·--·---· --···--·----- .••.. · ..•. --····· ~ '- --

SAND, some grayel, poorly grad~ d. non,.. 
plastic, very few cobbles 

·-- -- ·---- -:::.::=..-:=...:-.w""""~"""' .. '"'" .. ._".::"'"..:.:.:=:.::=--::'"'-=--==:.::.:=:-.:;:;::::~=:::"'-= 

Backhoe stopped at 6' 

LOG OF TEST PIT NO. 6 

Case 580B Backhoe Type 
GROUND WATER 

_I>EP_!Ii_ HOUR DATE location 

Elevation 

Datum 

REMARKS VISUAL ClASSIFICATION 

SANU, poorly graded, nonplastic, very 
few cobbles 

____ .:::.:-:-_-::-:::. -:-:::-:::::·:: ·: ·-. .......... _. ______ ... _________ ·-··-- .. ·-- ·-·--···-·· .. . ...... - . -·-· ·-----·- .. -· ....... ·--·-···-- ~ 

Backhoe stopped at 6 I 

SAMPLE TYPE 
B - Undisturbed Block Sample 
D - Disturbed Bulk Sample 

SERGENT, HAUSKINS & BECKWITH 
CONSULTING GEOTECHNICAL ENQINE&:AS 

ft.tOENIX •AL81.1QUERQUE • SANJAF-E •SAI.f CAlC£ CitY 

... 

A-4 
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---:---------------·------·-- ~-o~-~--.. ·-·-- ·cL ;~-t.· -~ ····-----·-- Loc A r 1Qt4 

desert earth eng· ineering· .. iimon:;, Li. & Indian .:.cho~l 

I 
I 
I. 

t..OCArtON 01' OORING 

See Site Plan Figure #1 

84-208 A~~ociates ~ Aqua Pria :vr 

OIIILl.ltlG ME r1100 A EQUIPMENT" 
DOilUIG NO, 

CME>~5 Drill ilig equipped B- 1 
with 6 s/8" oo 1 t/4" ro sueET 

hollow-stem continuous fli~ht 1 .oF 2 
au P-'C rS ' ~IClHJCEER 

SAMPI..ING METHOO 

Soli t-sooon. Penetrometer 
7:30 

OA_l'E: 

:OAl'UM EI..E:IIA TIOH (000 CASING DEPTH 2 ::iept 84 

- Iss Jra 2/1/2 

~lL': 

~ ~ wV 
i ss Ws 11/14/9 

/ I · /' 1ar 

·t--,-1'----7[/t----·--1 9 '-

~-- ~ 20r 

SURf' AC£ CONOtTtOKS 

lSW-SCJtrace c.Lay, very s.Ll.gn1iJ.Y p.LastJ.c, 
we_!]. graded , 

coarse, ~ravel & cobbles, rounded j;_Q. ___ _ 
subrounded ! 



-:-·~-- .. ----:·-·--- --- 1011 NO. 'CL•€:Uf l..OC ~TIOif 

desert earth engineering .:>imons. Li ~ f nd ian .>Ch·.) ~ 
H4-208 As::;Oc ia tes ~ Aqua r'ria : 

l 
V!:" 

t.OCA'I'IOH OF OOAINC Ofiii .. L.ING M€: r .. OO !\ E:QUIPHE:Nf 
OOillt<(; NO, 

CME-~5 Drill iUe: eauiooed • ~-1 

I with 6 'liB on 1 t/4 In SIC€ €: T 

hollow-stem continuous f1; P'ht 2 OF2 

auP-"ers , .. 

I $"oiP\..orfC: ME'; T HOO iU·!.l-' 
Solit-sooon Penetrometer fiHE: 

9:15 

I 01\f€ 

01\TUM f!t..E:V A Tl014 CASING OI!:PTH 1~ept 84 

I tit 
... SURFI\CE \OUnl.ll otuHS 

a:: x:t- i~ X: "'"' '"'"' .JA. 8l..OWS/C•• • 4."' ...ca. 
4.)- SAMPl..I!:R .., ... •tr -< 
~~- 1/ 0% ~3 ac 

0 

·I "' oqA 

v ';!J lSPJ orown medium SAND, moist, suorounaea 
• l% I iss t;/11/14 21 

.. 

i/ 2.z ; 

I / 2J 
rookv drillin.Q:". cobbles 

1/ rooey 

- 2'1-
1-

/ ..... 
---· \ 1/ 

-

I ~ 1-- a.u~er refusal @Z5.0' 

1/ 71-
:.-

.I / s:.-

/ 
:.-

9 

I 1-v 01-. 
1-

1/ II-

I v 1-

21-
.. 

J: 
v 1-

~ 
v l 

r/ o- . 

1/ 1-

Sl-... 1-.. 
/ i &.-

v 71-

.! / 
1-

IP-
-'/ 9-< 

-
/ Of.-



.. ····----·------------------- --------·- ,·-·----:--------~------
10!1 NO. Cl.I(Nf l.OC ... TIOtf ---.., 

,Jimons, Li & Indian .,cho>l 
Asuociates ~ Aqua 2ria :vr. desert earth engineering 

1:14-209 
LOC A fiON Of' OORH•Q 

DATUM EI.E:Vo\TIOH 

il~l/1-=--. ~ 
:0/ 

I ss A 
. /i 
1/ 
r I .;) 

1 -~~ ~;Yo 7/15(5") 

r 1/ \1/ 

' ~ 
1 .. : ss Vo 11 (._...' 6CL-' --{ 

.· / ~-

with 6 s/8" oo 1 t/4" rn sue:t::l' 

hollow-stem c·ontinuous fli1rht 1 or-- 1 
auP."ers . tKGti'£EA 

SAMPI..IHC: MIETHOO Rh;? 
Spli t-sooon Penetrometer .... "'e: 

i 'l0-2·10 
Oo\l"E 

/000 CASING DEPTH t2..sept 84 
SURF A.Ce: CONQITIOKS 

occas~onal small cobbles 

snli t snoon refusal twice @ S, 0' - cobbles 
at bottom of hole 
coarse R:ravel - small cobbles ~n auger 
cut"ttngs, rouna.ea 1:0 suorouna.ea 

sp.Ll.li spoon refusal .after 11', roc'k 

CODI>.I..eS 

cobbles & coarse aave.L 

rn~k 

l- Auger reJ:usaJ. @ 17, 'i • rock 
r-----------------~------~~--~-~~~------
--------------------------- ---···--------



J\.ltl NO'. (;Ltt~u• l.OC ... T IOU 
...... 

desert earth engineering ..>imons, Li & Indian .)cho~ 
d4-208 A~~::.oc i.a te:~ I& Aqua r'ria 

l 
vr. 

LOCATION OF BOltiNG I ORH.I.IN.G .. E 'fttOO 6 EQUIP MEN 1' 
DORING t(O. 

l•ll 
CiltE-IJ5 Drill zHI! eauiooed· H-2a 

10 ft North of B-2 with 6 '\/8 OD 1 t/4 Tn 
5ttEE T 

hollow-stem continvou!': fl i Jrht 1 Of' 1 
lliiP"f! rs tHGIHEtl\ 

Ill 
!SAMPLING ME:THOD RMP 
Solit-sooon Penetrometer TIH!i; 

II OA.TE: 

O"TU14 ELEVATION ·looo I CASING DEPTH 2. ::>ept 84 

llf:iw ~ 
~ ... i.''"'"'r "''"0::. COHOITIONS xc-

~~ c-llt X 
River Dv J«, et.ow~Uc; .. • a.."' f< ~:= $AioiPt.l!:lt ...... ~g. a:: a: 

I) ... "'"' 
~I ~ v 01-

(<::111) ... SAND wi +.h +.race 2:rct tfel 
~~ 

1/ 
1-

~ lf-
. 

~I n,.,,.,tt!';ional coarse grave.1. ana cobbles 

I/ 
f-

,I 2 
' -v J-

/ 
1-

Rockv - .. 

• AuvAr refuse! @ l.l-. 0 ft/ 2 ti.mes 

1/ 5-

/ 6 

'I 
f-

1/ r,_ 

. I / 8 

f/ 
-

9f-

I v 1-

. G 

v i 
If-

1/ 
f-

2 
u v I 

l 

v 1-
4f-

I 1/ 
f-

s 
' 

v 1-
~ & 

I v f-

7f-

I v s 
1- ' 

r/ 9 

v f-

Or-
. 



--

desert earth engineering 
JOII NO. CLI£tH l.OC "T IOU 

.>imons, Li & Indian ::H~ho l 
04-208 As:;oc ia tes ~ Aqua r'ri.a vr. 

LOCAfiOH OF DORING OfULLtHG ME ruoo A EQUIPMENT 
:ooruHc .. o. 

CME-~5 Drill iUe: eouipoed R-2b 

I JO' NE of B-2 with 6 S/8 on 1 t/4' rn SHEET 

hollow-stem continuous fli2'ht 1 OF 1 
aw~ers •"wwn 

I 
.,, .... IG METHOO Rl•lP 
SPlit-s;poon Penetrometer TIM( 

I 
·' 2.c;o-1a10 

o ... Te: 

Oil. TUM EI..EV,.TIOH \ooo CASING OEPTH 
:. !t2.S~p_t 84 "".'" 

I 5,., 

~ 
1 ... ownr ,.,._ '-unul I tuH$ 

z: .. 
~~ uc..owsl, .. """' 

:z; 
..Ia. • a. "' :!~ IL>- $4MPC..ER "'"' ·~ ~~-- o: ~s ll:S . "' ... ... 

~ I I/ "' Brown SAND with trace .!!'ravel 
I 

f/ ln ......... qtnnal cobble$ 

~ I 1 
. 

1/ 
-

' 2f-

I / 
f- -

3 
AUD"Al" Y"Af"11RA1 @ 1 0 :ft/ 1.0' sw 

1/ .( - -
/ 5 

/, 
~ 

I -~ 
/ 7 Cobbles 

I /l s~ 

-
/ 9-

v (0 f-. 
~nnltiAY.@ 10.0 ft ~ 

?I v {lf-

' v f- Cobbles, very rockY 
Uf- ,_ 

u 

/ 
f-

IJ 

/ 
f-

\.( Au.!!'er refusal @ 14.0 

d v f-

Is f-

-.. v (. & 

I / 7 ' 

I / 8~ 

/ 
--

9 

/, 0 
., 

., 



I 
I 
I 
I 
I 
I 
I 

i 
II 
II 
I 

I 
I 
I 
I 
I 
I 

.. 
• 
) 
( 
e 
I 

t 

~ 

I ~ 

~-------· . . 

desert earth 
L.OC A riOU 0~ OOHirfC 

~ee Site Plan, 

OA.TUN 

c 

~ 9 ww 
-'a. :s ac.owstc:•• . 
!~ S"14Pt..eR & .. 
v 
/ 
1/ 
/ v 
/. 
[/ 
i/ 
/ v 
/ . . 

/ v v v 
lZ 
/ v .. 

/ 

8+=-
-

----·---- -·------- .. • ------- -- •• --·-- ~ p ---~-----
JOU t•O C.:L.•(•ct 

_______ .. _ 
. . 

:..;imorw, Li & 
t..OCA ttO•• 

eng1neenng Indian .• c itt) r> 
d4-=~os A:;~:oc ia te:.; ~ Aqua i-'ria ' . 

0111l.l.INC ME: ruOO A C::OUIPME:Nf 
OOntuc ~<O 

Figure 1 CME-!t5 Drill ~ig equipoed .a-2d 
with 6 'i/8" OD 1 tL4" ID SHE:E: T 

hollow-stem continuous fl i~ht 1 Of' 1 
auP"ers tlll:lKttlt 

SA.MPl.INC ME:THOD Rl·!i' 
Soli t-snoon Penetr:ometer:- Til.(£ 

6a30-6a45 
0 "l"E: 

E:l.E:VA T'lON l002.. CASING DEPTH l3Sept 84 
... SURfi'AClt COHOirfOHS 

:c .. ·~~ .. .. w :c 
Riv~r Bottom ...... JQ. .., ... 'f: -~ 

a:z ~s ~5 .... 
!-0 (SW) Brown SAND w1.-cn trace graveJ., muJ.s .. 

I 
. sub::~.n,qoular to subround.ed. loose, wl.l. -graaee1. 

2 Occasional cobbles 

31-
1-

-'1- RockY 
s 

\_ 6 r- Auger re.t·usaJ. iii .5. v z·-c 
1-

1 

8 
r-

9!--
1-

o-

I .. 

21- . -

l 

.(-

51-
1-

& 

1 

81-
- ······-····--:--

9- ---- ----·· 
- r-·--·--------- ·----·---- --· ----· .. --··-

n 

l 
vr 



. -~------. -------------------- ·;(iii-;;Q -·--··-- -c\..-;(--;;1 .. ···--------r-LO_C_A_f-10-,.------

desert earth engineering tV+-;!os -Ji~~~~~i~~c~G: ~r~~~:nr·~~~o~~r-. 
LOCAfiOU 01-" IIOftW() 

OAil.Litf<# Mf: ftt00 4 (QUIPME:Nf .llOiliNC, t<O. 

See Site Plan, Figure 1 
CM~>~5 Da:-ill ~lg equ.tpoed B-_1_ 

with 6 'i/8" 00 1 i/4" ID !>ueer 

hollow-stem continuous f~t .1 o~ 1 

SAMPl.IHC: M£ 1" HOO 

Split-sooon Penetrometea:-
6s45-7a20 

OA 1"UM £l.£VA1"10H loo2, CASING DEPTH 13Sept 84 .. SUA,. ACE COHOITIOHS 

~~ ~ ~~----~~----------~--~~------~··~--------~ • f: :! ~ J-JR::t.:~ i~.::l V!!.e.JA!l'"t:.......JB!2,!'"'!2J<.:++J<.J··n>ZJ'..,n._ _____________________ _J 

~s ~~L_-----------------·--------------------------1 "'"' r 

I I/ 
r- 0 ~t-+----11---+-1-:-:.S~_w· l:--:B=-r-o-wn--=s-=-A':";ND;::-w.-,/-rt'l':":r:::a::-:c::-:e:--:_g;:::r:::a:-::v:=e_-r-..1.• ~m:-:o:::-:J_J.r.:s:-:~:,_r_ ~-""~""':: 1o~o~s-e-. ~ 

subrounded to subangular, we.1..1.-gradect 

I/ 
I I/ 

1~~'/f----~ 
1/ 

1 
1-

2 
1-

s 
1-

61-

1 
l

SI-
1-

91-

I t----1'---..,1/i----~ 
I / 1-

• 101-• 15 1-

111-
1-

12 

l-

Roo Icy 

Occasional cobbles rounded to 
!'mhl"ounded 

Ro~kv. coarse ~raveJ.:-ana-cooo.Le seam 

.l----fll7~--~ IS I 
I ! 1V snlit EmOOn on a co't?__Q!_e ~-J.na.l. o ss / 6 31/50/5" \& !---h,....-1---""'~~==-=-=-===....;;;.:;:=~-----i 

/ Tl- \...:..... Au.!l'er refusal 0 16.0' 
lf-----1'-, v~--· 

~ ~- -:~ 
8 

I --- I -
-··· -~---- -I I 



,-· . -· -·----- ,-·- .. -----. ··-··-JOU NO C.Lt(••f 
LOC" f tO" 

desert earth engineering :..;imons, Li & Indian .)cho :>l 
H4-:~oo A:;uoc ia te3 rSc Aqua i-' ria [i Vt' 

l.OCArtOr4 OF' oo•ur~c 
,()AILL.ING ME; fll00 & e:QUIPMf:Nf OORit1C uo. 

See Site Plan, Figure 1 CM~-~5 Drill ~itt eQuipped B-_4 

I with 6 S/8 OD 1 1/4 ro . SttE:e:T 

hollow-stem continuous fli2'ht 1 Of'" 

auP-"ers ttcCtiC!%11. 

I c ...... , , .. , METKOO Rh!l' 
Spli t-l) .•vun Penetrometer TI'"IE: . 

I 
?aJ0-7&40 

o.A. re: 

OATUM e:c.;e:VA TIOH 1005 CASING OEPT_H l5Sept 84 

I ~ 
... •v• .... ..: COH.Ot'riOH$ I£ . x:; !~ ww :c 

.I II.. st..OW$/C'• ...... .IlL Rivar Bottom • f;·li. •t: -< 
~l: I:AMPl.E:R 

Q~ ~!I ~0: .. 
I) 

I 
.. ... .. 

/ -0 
{RW) n ·-·- SAND w/traoe ~"·"'nt.L & n~~~sional 

1/ 
r- ......... , , nn!:ta __ d"'" w,.ll-vl"aded 

I lf-
. 

'/ r-
zr-

I 1/ 
i-

l 

I/ 4 
--~ Tsll"VR cob.ble Q_J:" hnu1der • / Sf- \_ v f- r- AuHer 'refusal. (!I 4. s I I m.., ....... 2' south 

I 6 
'I"'A-fll~Rl@ 4, ')' !:tURin 

/:. 7 

.I 
f-

/! Sr-. 

v 9 

II v 0 . 
f-

• / If-

f'-

1/ 2 

:I v l 

v 4 

I v Sr-
• t' f-. v I & 

~ 1 

I ; v a 
·-

/ 9f-
1-

I ;/ n -
.. 

! 



I 
I 
I 
I 
I 
I 

.... ,. 

I 
I 
I 

' I 

1. 

I 
• 

.I 

--;---· ---:-- .. ·--·------ ---· . --------~----- -· ·.·-·------- -. 

desert earth engineering 
JOII NO. t..:L •C '"f. LOC" r 104'4 ------

_; i.mon:;, Li 6: Indian .}chop 
84-208 A:woc iate:.> ~ Aqua i:'ria 

t..OC-"TIOI• OF' OOfltHG I OAtt.t..tNG ME: ruoo A E:ourPMt:N r UOAINC UO, 

CM~> ~5 Drill :iT~ eauiooed H- 4a 
See Site Plan, Figure 1 with 6 ti/8 on 1 t/4 rn I SUE:€ T 

hollow-stem continuous fl i2'ht 1 OF 2 
. 

~IJ.Il"l>rs I':ICCtlff:Eit 

I ~ • ~ ...... ,., Mo:; T HU~ Ri·!P 
Soti t-snoon Penetrometer fll(£ 

7:_40-
DATE: 

DATUM EI..EVA TION \oos I CA~fNG OE:PTH ···_·:· . l13sept 84 

a: 

~ 
.. ~URF ACE COHDil"fOH~ 

:z::t-
i~ lllw .,.w X: 

River Bottom .Ia. ac..ows/, .. • a. w :!~ l:: ~A.N,.I..E:~ w"" • t: 
0~ g3 sta:: 

0 .. "'"' v .. 
f;.v lsw-sc) t5rowr SAND w!traCe ~l.·a.v"' ... , liiOJ.s'l:,J.oos< 

!/ 
f- 1 .. 1 o:r Vl'll"'Ved e1av 

'.1 f-· .. 
ntH~A.s:i nn1a1 cobbles 

r/ 
f-

,.2f- fst A_u.c:rer- refusal @ 2:~ 0 ft v l:-
-

1/ .(f-

/ 
f-

Sr-

1/ 
:-. 

cS 

1/ 7 Occa.s:ional cobbl,.es 

1/ 
f-

8 

v 9-

v 01-. 

v f-
I 

1/ 2 ... 

v lt-

1/ 
f-

'f-

v s 

v &1-

/ 
f-

Tf-

v a 

v - f-

91-
' 

/ 
I-

n 

l 
vr·. 



I 
I 
I 
[ 

. 
I 
• 

a 
I 

tj 
il 

-.I 
I 

... . i IIi 
··r :t -~~ 

.flu 

IJ .. _ ... ... r 

"-···· -·~--- ---••• ~•·-• ·--•-w • --
JOII NO. t:L.•E u l LOCATIOr< 

··--

desert earth engineering JimonG, Li &. · Indian :)cho ~ 
84-208 AsBOC ia tes ~ Aqua Pria \ 

t..OCATIOH Or OORir<G 
ORil.LIHG ME TtiOO & EQUtPMEtH 

OOAING HO. 

CME-~S Dt"ill RiP: eauiooed B-4a 
with 6 S/8" 00 1 1/4" ID 

sue:e: T 

hollow-stem continuous flight I OF 2 

au~ers p;fCCtHE£1\ 

SAMPI.,INC 14&: T HOO Rh1P 
SPli t-snoon Penetrometer ·TIME 

8a30 
()A 1"E: 

DATUM !ti..~V A TIOH loo5 CASING OEtPTH !~Sept 84 

~I 
.. SURF ACE CONDITIONS c J:"" i!: .. 

!1"' at.ows/c•• .. w l: River Bottom . :; ~ .JG. G.CL .. SAMPLS:ft 't: -< x>- ~ o·3 ~3 ~c < .... 
¥~ 

u 

"' .... 
v to - Cobb.,Les and coarse grave.L 

1/ 11 
. 

\_ I/ 2.2 1- Au.2:er refusal. ~ G1.0 rt 

/ J 

v .(-

V_ 5 

1/ ~~ 

'/ 7 
f-

/ 8r-

v ? 

1/ .... 
. o-

/. 1 1--

/ 
1--

21-'-

v l ~ 

/ .(~ 

lL-
1-: 

Sr-

v 6. 1-

·V 1 
I v 8-

f/ 9 

v 0 

1 
vr 
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Avondale, Arizona 
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I ·-.. 
JOO NO. CI,.I£NT 

Li & l.OCA TION 

.desert earth engineering ~31mons, ., 84-209 AsoociateB Al'' & I -10 

!DRILLING METHOU a. EQUIPMENT 
DORING NO. LOCI.TION OF DORING 

B-1 

I ICME 55 Drill Ri~r equipped 
see Site Plan, Figure l lwi th 6 5/8 OD 1 1/4 ID 

SHEET 

l l lhollow-stem ~ontinuous fli~rht OF 

I ·augers EHCIME£11 

is, .. - '"'METHOD RMP 
JP![ t ·spoon -Penetrometer and TIME 

I 1:00 
IRin.O' S~mnlAr 

OAT£ 

967 I CASING DEPTH Jl Oct 84 

I D"TUM ELEV"TION 

i~l~ 
.. I SURFACE :;oNonaurlS 

Cll.OW$/,.{. 
X: I-

~~ ... ,.. X 
.nn"'o riverbed sand ; fl: ~e; ~~ 

I 
S:A~Pt..E:A~ i ~[; 

•· I Q~ ,.3: 
i fqfl:t~ 

v I 
-"' 

brown clean SAND: almost drv. well-e:raded 
I ·v· .3W 

I I 
1-

1/ Jl-
1-

r7 I 21-

1-i/ Jl-
1-

~--1 [/ .(I-

/ 
1-

5 

1/ cobDies and coa.r8e e:ravelt subrounded to 
61-

suban~lar ! 1-[/ 
I 7t-- .>... 

trace clay, moist 
1-

I/ 81-

I 17 
1-

I 9 
.... Iss -~ 11/lJ. lo 

H ,, 1/ 11 f-
cobbles and graVer - .. 

1-

i / ' 12 1-. 

1/ 
1-

13 1-

f-

-I / 1( 

... 
!SS 1% 16/17/14 1& 

1·1 
.. 

1/ l&t- cobbles 

-I '7 J.r,... 
1-

/ la 

~ss /u 
1-

split-spoon refusal on (\ coobie '<& 19 .s 
15 ( J") 19J-

~' 
1-auger refusal -:# 20.0 

7 2ol-



I . JOII NO • C',.IENT , LOCATION 

.desert earth engineering s~mons, Ll & 
84-209 Associates AF & I-10 

LOCATION OF BORING I ORILl.HlC MET tiOO 6 EOUIPMEN T 
OORING NO. 

GME- S 'l nrill RiP" P.n 11 i nnP.d 
B-2 

I see Site Plan, Figure 1 
with 6 S/8 J2D 1 l/4' ID I SHEET 

_hollow-stem continuous fligh_t 1 2 
Of" 

auP"ers EKOIIIU:I\ 

II !SAMPLING MET HOP RMP 
Split-spoon Penetr-ometer and TIME 

I Rina: Sampler 12:10 
DATE ., 
Jl Oct 84 O"'TUM ELEVATION ~DEPTH 

I ~~ 
... SURF ACE -CONDITIONS . 

15.., ! . :r:l;j ~~ I X 
Bl.OWS(~·, • 1- IIJ 

d~ -'6. ! g; ... :j~; 11.)- s;.MI"l.ltA! Qa:: 

Jl 
~t-

' I 0!. ~~i 0 ... A"fltl . 

v i 0 br()VIn_!"_-M SAND; loose, almost dry ~ ~~ :3P ;I 1/ 
. t-

1 t-
. 

v r-
~ 21-

I t-

/ ' Jr 

/ 
1-

I .( 

v 3W sa~ more weLL-graded, dense 

I 
5 

ss LAs 5/16/24 6 
1- trace clai, slight_l_y__!!Q_ist v 7 

I some graveJ., small cobbles, subrounded v 1-

8r-

v r- COOO.Le 

I 
I 9 : 

v 1-

' 10 

' 
ss 1;18 12/J.-7/16 J, 

v ~~-- coarse gravel & co~l:)_.l.~s, suoroundf)d 

I 
r ' v r-

]3 
t- slow df'j.llint?: 

I v 14t-

I / 
t-

~~ i 
red~t>rown trace clay: fractured 

ss ~ 28/27 
r()cK ~n sampler 

1-
rocKy drilline;: ~o_Qbles & possibly v :Y-- smaJ.l !lQulders 

I v Jar-

v t-.. 19t-

• v r-
lUi-



I .. 
JOB NO • Ct,.IE:Nf . LOCATION 

.desert earth engineering S~mons, Li. & 
84-209 Associates AF & 1-10 

LOCATION OF BORING 
[DRILLING ME TIIOO & EQUif>MF.Nl 

OOAING NO, 

B-2 
' I'CME-.55 Drill Rie: eauinned 

II See Site Plan, Figure 1 with 6 5/8 OD 3 ~. ID SHEEl 

hollow-stem continuous flight 20F 2 

· auJ;rers !IIGI"Etll II 
!SAMPLING METHOD RMP 
Snlit-snoon Penetrometer and TIME 

:I Ring Samnler 
OATt: 

ELEVATION 969 I CASING DEPTH : Jl Oct 84 DATUM '··" 

II !§f 7 
04 I SURFACE CONDITIONS 

a: i xt-
~~ X ld(d 

Bl.OWr/~'j 
i t-Ill 

:!~ .JQ. ~ ' ..... JP: ~:: SAMPLE:R! ! 
w"- Qfj 

;I 
I 0~ ~a~ ... 

C? I %~ red-brown :JRAVELI.Y SAND with nbv: moist .) 

~I 
f- slightly plastic. This material is the matri ss [;{c 8/6/20(4") ~~--

. 
of a SAND-GRAVEL-r'ORRT.R seam that started 

-~ f-I/ ~ li.5 
li 

t I >-
Aue:er refusal @ 22 o' Two b~Ath lost / 23 f-

i-

~ 
v 2.( f-

~ 2sf-
f-v : 2of-
I-

17 27 f.-

I f-v .2t 1-

v ~~ 
f-

I 
f-

1-v . )> 1-

~ 
1-

~ ... .. Ji-

1/ ~~ J I 

f-

I v ' 
)If-

f-

I 'V Jc~-
f-I 7 3.;:-

.··~· :.-

I ~ lf-
f-v .}f-

I 1-v .lf-
f-.. v J,f-•: ~ I :.-

llt--



·1-:-----·--·-~·-------·-··---·-------------·------------·---·-.. ---····· ·-·~()fl NO. -···-~--

( l. If. t~ 1 LOCAl ION 
. --------···· 

esert earth 
. . 

eng1neerrng 84-209 Simons, Li I-10 and l 

~F 
A TION Ot=" OORINC Oftll.t.INC M£ Tt<OO A E;QUIPME; .. T 

~-·--· __ , ___ 
lJORINC NO. 

B-J 

I See Site Plan, Figure 1 GittE-55 Drill iHe equipped 

with 6 S/8 on 1 1/4 ID SH!!E T 

hollow-stem continuous f1 i .a-h t 1 OF 2 

I atJ;:rprs EII:;IIIO:R 

, !SAMPLING .f,(f:THOO 
RMP 

Solit-soooh PenetromP-tP.r TIME 

'I DATE 

l!i:_TUM El-EVATION CASiNG OE:PTH ·'· 19 Sept SJ. 

I' ~ 
~ .. I SURF ACE CONOIT'IONS 

;.:1-
~~ X t-ILl 

River uv" "vm oi.OWS/''' . lJ~ .Ja. 

' 
•e -< $AMf»l.(R a:; ~3 ~a: 

(.) ...... I - v 1-,. CSP) brown r.:m SAND wfth -~ gravei, a.Lmosli 

I 
1-

~I l/ }I--
. dry 

/ 
1-

•• 21- i 

I • IL 
1-

; 
3 i 

l 
1/ 

I 
l 

.. p- ! 
1- ; 

1/ 5 i 
~QiruLfractured rock in samorer ' 

l%'. 6/14/16 6 

lL rockv 
! 

t• 71-
1-

i. !/ 8t-- ' 
- occasional coarse gravel. moist I 

I / 9 I 

I--
(SW) sand well-graded i - v 10 

lis '~ .6/6/7 II 

v \2 1-
I• ' 

i. v 1-

llt- ' i 

v 1- I ~ HI-

lL 
I 

IS 
.. 

l 

lis ~~ 7.11/11 16 

I• lL l7 

I• v Ia 1--

-- 1-

i~,--
19 f---. - ----·----------·-···--- ---- -· ·---------- ·-

.. -- -------------- -------------- ·- --------------
t.o 1- . 1-- J.og cont~nu-ed--un nex1> page ------- ---· -------- --·--··· ------ ... 



!I . -
j IOU P.l() (~ l. tf I~ l 

; i :non:: , L \ ~ 
A:·;:; oc i <1 \:t~:; desert earth engineering ·> i l ta ~- \ :)r; 

I 
I 
I 
I O:ATUM 

I ~-~ l~t41 
1 1~ 17~11 

1/ 
I 1/ 

.)eP .] i te Plan :-'L;ure ./ 1 

at.ows/,•• 
SAMPLF.:R 

aUI:7f! rS f:HCIIIE'El!. 
~~DL-----------------~ 
I SAMI'LING MET 1-100 

~[1;p 

Soli t-sooon PenetromP.ter ro ... e: · · · 
~~~~~~~~~~~l-7:00~7:50 

ELEVATION CASING DEPTH 114 Sept 84 

;ct
t-W 

• (l.hl 
w"-
0!; 

0 
~ 

1~ 

., SURFACE COHOITIOHS 

~~ ::!~ If lat flOOd pLain 
~~ &:a: 
~~ U~------------------------~~----------~-1 

(SP) brown fino ,aNn moist. loose 

1~7~-------~ 1/ 
~ 

2~ 

1- coarser sand 
Jl-

1-

.(I-

1-

cobbles, traCe p:ravel 

/ 
~--------------------------·-------------------

5 
some varved ~ w7some c:l::~v sli P"hT:lv 

15/1L}/19 6 
plastic 

Ti-
1-

8~ I/ 
17 91=-

1-

:10 /·· Layered, SArl'J-GLA¥ -:3ILT mixes. mostlv 

11 
sand~ slightly plastic 

12 1- - -
1-

13 1-
i-

1-' 1-

15 

16 aJ.mos-c ary 

17 1-
1-

18 1- . ------------ ·------------------------------
----· :- 1------------- .... -------.. - .. .. ....... -· .. ·- ·-··· -·------ -- --

19 1--------_.r:ocky; ..gravHl (..: cobble:..;~ ___ ;.;ubround..<:.:d .......... . 

--- .. - :--o 1-e.-- ---- 1-f-~ bot.~:o:n . ' .20. 0 .... ----- ... 



I -· - --··--·--- ------ . ---~- ---~ . --·--·--· -----·- ·---·-··-·-· .... ---- ... ·-- -- -- . - ... .. --.-·· - --. ·-- ------·· --------------· -· 
: JOIJ IH) (..l.lf-_ltt L.OCAT 10" 

desert earth eng1neenng .> i:non:;, Li .!a; 
.J i.l tat i. ·)n 

61 .)lj -?.Ill) As:~ocia ttw BaBi.n 

IIJHI(..~ING ME THOO ~EQUIPMENT 
UOHit<G >~0 LOCI\TIOt.l OF UOIHHG 

I 
CMS 55 Dr .11 Rie equipped J- '5 
with 6 <;/8 OD 1 1/4 rn ______ SHEEr 

;~ce -Jite Plan ?ir!UrH .;1 
hollow-stem continuous fl i.crh t 1 OF' 1 

I auP.ers tKOIIIE'ER 

- 1 s"Mi>L.tNG_ Me: nwo XW.P 

SPlit-sooon Penetrometer TIME 

I _$:30 ·9:15 
O"TE 

• O"TUM ELEV" TIOH l.t:ASl.NG OE.PTti i14 Sept 84 

I 

~ 
.. SURF' ACE 'CONDITIONS 

0:: xt-
~~ X: "'"' t-Ill 

i.Pl <>+ f'1 nnrl n1 fl'i n t~ Dl.OW$/&"" . c.W 
'J: 

.JD.. 
wiL --c; 

SM-<PLI::R g~ ~"' : I ~·- uz 
0 

"' ..... 

~ 0· ------
. f,~M) hrown :~TLTY SAND slir.:htlv moist, 

I I~ 1 nn<~A nonnlastif' 
:;s J/2/J l 

/ I 
2 

-.,. 

/ 3 ·-
-

drv I v .(I-
1-

~ lL 51-

!/ .. _ 
1-

6f-

I-v ].,_ 

[Z 
1- - - with some -Silt 

81-

v 'r-
.IJ'r::lvP.l 9r--

1-

/ 1o - - (..:>W) almost clean JAND, l_oose well -gra(ie(f t ~ 1t ~ 5/10/6 

~ I ~ 12r--
I-

• LZ lat-
I-

J v le'-
l"nhhl'>l ~ f., 0.0::1rse !:':ravel suban£Tula:r to I . 

~/ 
-- ,__ 

subrounded ~ ls i-.. 
~I ~ 16 

;z --. l-

-

IJ l! 1- -----------·---

~/ 
---- f- ------

18 f- 1------------------ ·- ··-···-··- ·-. -- --·-·· ------ ·-·····-·-·--·------------------
- --- ... ---- 1- l.> 0 tttl-ril' -.···~ - -- -----. -- ·-. ·- .. -- .. ·- ·- ---·-·- ..... 

•• ~ 
19 1-- I.L -· . ----- __ , ?t> •. O' ... -·· ----······---·· .. ... ,, 

. ------. -- . ----·· - --
I? 1-· ----



I ----- ···- j'(iil~---- .. -
Cl.ll. r4 t· • LOC A.ltOH 

desert earth eng i n e e r in g .) i 1 tat\ o:-~ 
• ~114. -2 0~1 _j_a:; in 

,; \.mom;, LJ .... 
A:>~>ocint~~; 

------·-----4---------_L ______________ L~~~~IO~I!~IN7C~ .. ~O.---j 
,_ll_IIILLING Mf. TliOO II EQUIPM£tH 

..f!iS 55 Drill Ri~ cauippcd a- 6 __ 

I 
II,. 
II 

.)ee . .Jite Plan / i .'!UrP. .; 1 
. /n J Slt££T with 6 'JLQ . OD l /~t::___r_o_______ -

1 __hollow-stem cont..1nuous flir::ht 1 o,: 

l__a ·a!l U!Jjllf:;_rur>~ r:J,L!> ___________ -j Ell:i!II£Eii 

1- ~MP 
ISI\MPl.ING METHOO 

_Soli t-sooon Penetrometer TIME:.··.· 

10:30-10: 0 
DATE 

• .-QATVM 
ELEVI\TIOH J-! C-ASII-,NG-OIE-,P-'T_Ii ________ -ill/.f ::ien't 84 · 

OLOWS/6"" 
S"'"'P'LE:R 

:c>
j-tU 

• G. w 
w"
az: 

.._. SURF ACE t.;;UNU IONS 

~~ , ~ ~~ flat fl.Q.od nlain 
g3 0~----·-----------------~---------~--~1 ..... 

I v 
:1 1/ 

. .. 
oU-t--h-( f'II~L. )-~br~ o-wn-::S::-:)A-::;::-;NDY-;--: ~;;r-:;:-:cL;:-;;:;-T_,-=mlO:::~, i~ s;~ t;-,1 lL~oos~; ~~· ,-;..!!_;:;rtomn'np>lELaiRs:T. tarn, c ,__. 

I I/ 
1/ 

'/ 

1/ I 1/ 
I / 

1/ 

-1 / 

---

l-

2 

.(t

t

sr
r-

61-
1-

J,_ 

St-

t-

91= 

1-

10 1--

1--

111-
1-

l2r-
1-

13t-

1-

1-' t-
t-

1St-
~~-Y-~~-------, 

1/ 1-

/ --- ~~ I 
I ~/ t' 
I ~/ -----11 ~ 

,~ R·~~- --- l' ~ 
"" v .... : .. o 1-

drv 

rocky ·cObbles or cua.nie t;n:~.vt~..._ 

( :1P-:.Jr.: liaht brown r 1ne :.>AND w;trace silt 

slightlv coarser sanrl 

rocky coarse ...eTI'!vei _ 

(:.;,'/) :>and \'iell-r-:raded 

t------------------------·-------·- ------------------------· 

l 



I 
. --·· ·····--- --·-- ···-------------·--··· •.. -- ·- .. --¥· ..... - • •A ••• ---- _, 

<.t.lf .. t4l' 
-------··- ,-·-··--···--·-·---·--··· -· -

JOII t<O LOC A I lOr< 

desert earth 
. . i i rnon~;, L.i ~ .) i.l tat i on • en g 1r1 e en n g ;)1/ -? ;j~l A:;:;Ocl;l tt~:; tlasin 

-·-----· - -
UOntf'lG uo. t.OCATlOU ()1." IIOHiriG 

UUILL1tl9. M-~~WO II C~~~~~;u_ll_ ___ ·-· --·-·-·-·------

I GME-55 Dl'ill :U~ equipJ>ed 3-_J_ 
·---

with 6 'i/8 00 l 1/lt ID 
SHE(T 

;ite Plan 
.,. .f 1 ~; t:f• r 1 r-:ure 

hol.low-s_t_run_ continuous fl iP:h..t 1 1 OF 

I aUI~ers ~HGIKEU 

'sAMPLING METiiOO_ 
;:{[\;p 

Soli t-sJ2Q.QT1 ~netr()meter TIHE 

I ll£:20-12: 'lp 
O.._TE 

I DATUM e:·l.EVATION ·.I C:A$1NG OEPTii 114 :::>ept 81+ 

~ 
... SURF ACE'COflOITIOtlS 

0:: x:>-
~~ "'"" f-W l: 

fi·lat flood ulain .I a,_ Gl.OWS/~" ' 4.."' _10. 

:i~ -< 

I 
Q.)--

~AMPLE:A "'"" ~0:: :EI- a~ ,3 < 1..) 

"' .., .. 
v 0 

:I 
:-r---

-(JM) li!!ht hrown ~LTY S/;.ND w/trace Rravel, -
~ _d,-." 1 Ot"l<:: I'> nonnlas±i r 1- -

I ~ 21-

v f-
]f-

v :-
4f-

f-v 5 :-

v f-

6'-

I v lr-
r- 1-

LiP- :i.n brown fine-me_dium SAND w/trac...e silt ' L St-
rlrv 

I v t-
9r [!ravel v t-

! 
. 10 r-

1-

/ 1 -
a v ,__ 

) 112 -r- ( ")'/1-..)M) sand more WP.ll-r!raded 
I 

~ r13 r-
;travel__! ~bles 

I 1/ 
1-

i1 r-

L 
1-

J·---- 11 s 1-. 

~ 
:-' 

1 f-
r----·-·- t-

r.ohbl0~-

I 17 f-c 

:- ···--· 

rz Ita -------------·---·------·----·--·--------1 
. Ill --·---- ... - - --- t- ~-----··------ - ---·----·-··- .... -- -- ---- -····· .... -·- -----·· -i 

i1 9 t--

Ll 
r=-:: _Qg_ttilif~ -' 2 Q, 0' .. ...... -···. - - 1 ·- l :>7 t·- ·-- ~~~~~-~-;~-v·r~ r· !; r~:-1 !": 

··-- { 

t~ 1- ... j 



I 

ljl?ATUM 

v 
1/ 
I. / 

JV 

1/ 
t/ 

.. 1/ 

--·----
See Jite Plan ligure Jl 

1--'aaJLU.u:lR';J.;e~..J.... r·£L-s ________ ----'II!:HGtfi£ER .. 

!sAMPLING METuoo . R!YiP 

DATE: 

EL€VATION CASINC DEPTH 114 Sept 84 
o.a SURFACE CONDITIONS 

~~ X ~-------------------------~~----~ 
·~ ~~~------------------------~~--~~ 
g3 ~~~---------------~--------~-----.... 

- Ot--t-t---t---1-(r::: S:::-:"rM)-:b.-,r-own--: 3=r: Lr=T~'Y,..-:S:-;-a;:-ANm-D·w-i7,77rt-rat·C-: e--e:rat--· Ve1T',--:':' s1·~. ir-:~::t:""~.r:-1.-=iy 
moist loose nonolastic tr-

1--

r- - - ~------wi.t-;h--s:--Omle--s:-i.l-.t------------------~ 
.(r-

6 

81--

1--

9-

rocky coarse graver 

rocl<y 

{SP} fine -medium almbs t rcean '"3JITill, . 
medium dense 



1·--·-·------ ···-- ,.----------· ..... - . JOIJ tJO. C::LO(tJT LOC AT ,Q.; ----------' i} desert earth engineering 84-209 Simons, Li Siltation 
Basin 

LOCATION Of' BORING 
0111LLING M€ THOO 4 E IPMENT 

OORINC NO. 

See Site Plan, Figure 1 CME 55 Drill Ri~ ea .. ui pped B-9 

II with 6 'l/8 on 1 1/u rn SI<EE T 

hollow-stem continuous -fli.a-ht Of" 

I 
;::t 11 P'P. rs l!:NGIII£ER 

!sAMPLING METHOD 
RMP 

Solit-sooon Penetrometer Tto.cE: 

I 
7t50 

DATE 

OA.TUM ELEVATION I CA.SING OEPTI-I 19 Sept 81 

I ~ 
Ool !:SURf' ACE C:OHOITIONS 

0: :x:t-
~~ :X: ww ... w 

.Jn.. IU .. OWS/€.'' • Q. .... .JO. 
t> wll. :i~ -< SAMPLE:#\ o; ~a: 

I 
-<t- ::o3 (!) 

"' ..... 

v 0 (SP) '1t-0wr1 fine SAND with i:rR~A ~il+. Rnn l 

I 1/ 1 
. ·loose non-nla.stic 

'/ 
1-

I 
21-

/ 
1-

Jl- (SM} drier. sli.!!"htlv more silt 

1/ 
1-

Wlss 
.(-

% 6/6/6 5 

1/ 6 

17 
1-

7i-

I -
/ ciea.ri sand. sli~htly morst 8-

I / 91-

v 1-
IO-

/ 
1-

'1 1-

1/ 
1- trace gravel 

12 

I v 
v 1-

I 
t.( 1- tSWJ trace gravel., more we.1..1.-graaea 

ss ~ 12/12/22 IS 

i 1/ 16 

v 1-

17 1-

I 1-
gravel. 

~ 18 

1/ 
···-·-- --- -·-------- ----- ------·--·- - --

~ 
191- ------- ·---------------------

v 20 f-
\ ~ oo~ ~om a 1;·_~;~}_~;~~~- :~~- -~~--- ----~~ ~~~:.~ --~~ ~-----~~~-~ ~. 

J 



I ····--- -· . -~ ... ------~--·······--... -----~ ... ---·- -------- ··---------- -·. --· ____ .. ______________ ------ ....... _ . . JOO NO. CLI(.tolf LOCA rtOr~ • 

desert earth engineering 84-209 Simons, Li Siltation 
Basin 

. ·-
LOCATION OF IJOHING OORIHC NO 

O~ILLING M€ T HOO o\ f.QUII'Mf.N T B-10 

I. 
See Site Plan, Figure 1 . Clv'IE: 55 Drill Ril! equipped 

with 6 <;/8 on 1 1/h rn StiEE T --- ! 
I 

hollow-stem continuous fli,-ht [ OF 

I aw~ers 
E:H:;IIlt.""Ell 

I 
SAf,l~l._ING ME:THOO 

R~P 

I Split-spoon Penetrometer T-IME 

7a00 

I. DATE I 
I 

Q,t,.TlJM ELEVATION CASING OEPTH 19 S~pt 8~ 
\ 

· .. 

~ 
.. SURFACE COHOITIOHS 

i ;cl-
~~ ....... :c l''l.at l"le..I.a 8LOW$/& .. . ll_ld ..Jil. : 

SAMPl-E: A wt.. 't: -< ' 

• oz ~3 ~a: ' 
0 ...... 

v 1-0 
{ ~1> \ ... f'inA !=:ANn wi+h +1"l'll!A <>"\'>O'tUal ~nd l 

1/ 
~ 

T.'r~f"!P 1'1~1+ R1 i uht1 v mni Rt lr\nao Jl-

/ 
1-

t 
2-

I i/ Jl-

/ 
1-

{SM) brown SILTY fine SAND. drv. loose. non-II .(I-

1- nlastic 
h.ll· / 5'-

/ 
~ 

6- (SP} brown F-M SAND with trace ~ravel. lonRA 

1/ 7 dry 

t -
/ 8-

/ 
_, 

I 9r-

• l% ·ss t:./6/Q fO 

1: v ll 
i-

I~ .. v 12 
-~ i 1- _(SW) sand more well-e:raded 

•: 1/ tJ f-

I / 
'-

14-... 
'/ 

-
15 

.· .. ·:· 

~I / 16 ~ more- gravel 
.-: / 

'-

,, . 17-I 
I / 18 1-

i/i ·-- --- - ----
19 ·-· -~--- --------· ·-····---- ·-·-·-··----- -! 

'-------· ,,/ 
---~-- .. --

1.0 " t ~--~-- ·-----·---------------- .. ·---------· --·----- ····--·-· 

bo~tom at 19-:·5rt · ---------- · - . --- ·-·-·····- ---. -- --
__ 1.. - ···-· --· -



- JOO 1<0. 
-··· . -··-- ··-. -··-·---·--,------···--···-- .. 
CLI(U I 

... '~c~,~~~~.~.~rth engineering 
' 
1
. See Site Plan, Figure 1 

84-209 Simons, Li 

I OHILLING ME: r uoo 11o E()VWMEN 1 

_f~-55 Drill Rig; equipped 

LOC"TIOt< 

Siltation 
Basin 

DORING NO. 

B-11 
--

I 
I 

with 6 S/8 OD l 1/lf ID 
hollow-stem continuous fliP.ht 

~~- "<>L, IG_ MET 1100 

Sul i t-suoon Pene trome te_r 

St<Ef; T 

OF 

f:K:;IKF:!:R 
RMP 

fiKE 

6cJO 
OATE; 

OATUM ELEVATION CASING OEPTI< . 19 Sept 8 

., 

I 
1-ITI----+-!/~-~ 

I/ I 
I 

I 
I~ 

I 

I 

/ 

/ 
v 
/ 
/ 
/ 

5/5/6 

21-
1-

3 

.( 

51-
1-

61-
r-

7-

8 

1-
9r-

\0 

ll 

12 

I ~ 131-
1-

I / ~~~ 
--~~~--~----~ r-1 v IS'-

~~ I / ~ 
11 1/ 16 ---rl·-----.. v •• v 

-·-----

17 1-

19 

2.0 1-.7 ·-·---·-· 

~~ X ~S-UIIR __ F',~ __ e: __ coN_D._IIri-01--INS------------------~---------~ 

·~ ~~~---------------------------------------4 ~s ~5 
AA ~----------------------------------------{ 

l SP) brown t· -m :)A.ND wl. 'tll 'fi'ac e grave .1. , .1. uus e 
. mOl.S't, L·vuuuea 1;o suorounueu 

SJ.lgn't rOCKl.ness - grave.L. 

1---------______ ,_ __________________ -···--·--
~-------- -· ------------···----

I 
l 
i 

' i 
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f 
,, .desert earth engineering 

JOO NO. 

84-208 

Cl..IE: t4' 

~imons, Li & 
Associates· 

l..OC4T,t0tf i_, 
Ind1an ::.chOfi.L 

~ Aqua r'ria i?v1, 

l.OCA1'10N OF OOAINO 

See Site Plan Figure #1 

I/ 
I/ 
!/ 

I !/ 
c::c::l~ 8/8/6 

l;t( 11/14/9 

v 
v 
1/ 

ORII..I..INO ME THOO 6 EQUIPMENT 
OOAING NO, 

CME-J5 Drill Rig equipped B- 1 
with 6 c;/8 on 1 1/4.. I D Sfl££1' 

hollow-stem continuous~ .fl ia-ht 1 oF 2 
~awtU.u;t.<r;..x.&.P.r:il.-s----------li!:ICGtiiEER 
i.,. ..... '"fG METHOD . RMP 
Soli t-sooon Penetrvmeter TIME: 
·~~~~~~~~~-4·?:30 

{SP) orown M'"'C SAND w/trace gravel; moist 
suor l.:on to suht:ananl t:a'l", loose 

cobbles 

.· 

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



I~ .. 
::J 

desert earth engineering 
JOIJ NO. Ct.IE:tU t.0CATI0t4 

Simons, Li & Indian :lcho pl 
84 ... 208 Associates ~ Aqua i''ria • V! 

t.OCA'J'ION OF OORINO 
IORil..l..INC METHOD 6 EQUIPMENT 

00RIN0 NO. 

CME-~5 Drill iUe: eoui pped B-1 
with 6 t;/8 on 1 t/4 rn SHEET 

'I hollow-stem continuous fl i .c:rht Z OF2 I ~~ aUl>'Ar"!';l 

I I"'""''"' ..,,... METHOD Rh~? 

l I. Solit-snoon Penetrometer TIME 

~ i l9a1S 
i -; 
! 

I 
OAT It 

' OA.TUM EI.EVATIOK ~ CASING OEPT It ·12Pept 64 
cr: 

.·~ 
Ool SURF ACE CONOtTtONS 

x:t-
~~ ..,.., i-IIJ 1: 

~ 
..IQ, 8l..OWS/&'' • l3 t! ..Ill. 

•t~ ; . ~,. SAMPt.I!R -< gs a a: _; < ... o; 0 i 
"' ... ; 

~-· v i<lii ~ {SPJ crown medium SAND, moiSt, suorv\4naea · 
~, 
..:• i% ss 5/11/14 2t -

I~ lL 22!"'" 
~~J 

1/ - rockv drillin£. cobbles 2J-

1/ 2(f-
roc.tcy 

·/ 
f-

' 
"'" ' - \ / 
~ 

~i- - •. ua:er refusal. @25. 0 

~ f/ 1 

1/ 8-

~ lL "" 
91-

1-

' l7 01--. 

1/ 
r. 

... I 1-

~Ji 
.. 

v 2r. I 
s.u v t 

3 

l7 .(I-

'/.· 1-

tw sr-

v 1-

&I-

v 7 

v ar:- . 

v !-
91-

/ 1-

'ff f0( 



I 
. 'JOO· NO, CI..IENT I.OCATION 

desert earth engineering, ;.:)imons, Li & Indian ~cho i>l 
84-208 Associates ~ Aqua r'ria vr 

LOCATION OF' DORING 
I DRII.l.ING.ME THDD 6 EQUIPMENT 

OOAIHG NO, 

CME--.:.-~5 Drill Rie.: eauiooed B-2 
lwith 6 '\/8 on 1 t/4 ID I SHEET 

~ 
hollow-stem continuous f'l i D"ht 1 OF 1 
auErers ~HQIIfE!R 

I&AMPI.ING METHOD Rl>lP 

~ Snlit-~uu~on Penetrometer Tllo!E: 

~t10-2t10 

I 
OATE 

DATUM CL.£VATtDH {000 ! CASJHG O£PTH • itZ..sept 84 
. 

., 
a: ~~ 

w :.ur<r """"'- Cuf'IU1 1 •viiS :z:l- ~~ - lllld J-ld :z: 
~i '!ro't". h, ........ ..lo,. ot..owstc•• • 0. ld ~~ i ~l: $AMPI..ER wl&. 'I: . Q= g3 a a: 

! u ... ... ... 

E v f-o 
{~'P\ ~- M-C'! SANn w/ty-a~o ,, mni.st 

1-. 
'/ Q11h!:ITID'111 !:111'" uan- D"rA.lf Ad . ' lf-

. 
i 

IJ IL 
1-

- 21- occasional small. -co'OI5Ies 
f-

1/ .. 3'- I 
' -v .(-

-
/ - s- snlit snoon refusal twice 0 S.O' - cobbles 

. 

1-

LL 6f-
at bottom of hole 

ss coarse t~:L'l:l.vt=l - am.:2 cobbles in au.crey-• v 1- cuttings, rouncfe<f -eo sunrounaea: 7!-. 
~ 

'/ 8!-- v f-
. 

9f-
.. 

1/ 
1--- ~:::>l"-:::>UJ S.L1gm; 1irace ox --oray 

' ' :I I 

,.. l* 7/1.5(5") 
sp..l11i spuun refusal. after 11•, rock 

t 
_qq 

f-v 12f- CODD..leS 

v 1-

- tJ 
1-

cobbles & coarse e:raveJ.: 

1/ 1• f-
' 

v ~ 

-· " !'tnl i+. Anon.... ... .. ~- ~ ... -·~-..:.. ~" l"nt'!k 

fA( 11ft)!) 1' '-. 

~ 
f-

17f-

.. v 18 f- t lL 19 f-
1-- •nJl'a:to rexusaJ. @ 17. t;•. root'!k 

/ ~-A 



I~] 
.:.f 

.. JOO NO, Cl.IENf l.OCATION 

desert earth engineering .:iimons, Li & Indian :)Chop: 
84-208 Associates ~ Aqua r'ria r.vl 

I..OCATION OF OORIHO 
ORII.I..IH.G ME: T H~~ 6 EOUIPMEH T 

OORIHO NO, 

: CME-!&5 Drill Rig eouipped B-2a 
10 ft North of B-2 with 6 S/8 QD_ 1 1/4 ID SI~E E: T 

11 hollow-stem continuous flie:ht 1 OF 1 
auP.:ers P:IIGIKE!R ·.· 

'" IPI INI'! METHOD RMP 

11 Split-spoon Penetrometer .'l'IM€ 

. ~! 

' 
OA. T"E 

' 
04TUM El.EtVA TIOH {000 • CASING DEPTH ,t2 Sept 84 

~1 
... SURFACE CONDITIONS 

a: :r;l-
fl~ "'"' ... ~~~ :1: 

River Bu"' ~ov1u ~ 
-'IL 8l.OWS/&•• t II. ... :!~ . ~,. SAMPt..£R IIJ.II. ·e 

~3 a a: 
.. J < .. a; 0 

"' ...... 

/ Oi-I~ (~W_) '" ·"" SAND with "'"- ~ _gt"!lV~J. 
. · 

1/ 
..... 

t -
. 

Occasi ona.J. ,....,....._.;e 5.r.·~:~.ve.L anu cobbJ.es 

'TI 
i/ ; 

2 

/ 3-

v r-
Rockv -. A.u£ter re:fuseJ. @ 4.0 ft/ 2 times ·r-

~ 1/ 51-
' 

~ 
-

.. 61-

~ / 7 

/ 
.. 

.~ 
8 

v r-
9r-

1-

~ 
i.' v Oi-. 

/ 1 -ll" 

. 

.r / -
lC 2-

.. ~ 
. · .. 

v .-

IJ 
3 . 

·~ 
r-

41--

[/ 1- .. 

sr--
... · 

/ 
i-

61-

v :-
7 

lL a-

1/ 
r 

91-

i-/ ... 



. JOO NO • Cl.IENT l.OCATION 

.desert earth engineering .3imons, Li & Indian :-icho )1 
84-208 Associates f& Aqua r'ria ~Vli 

L.O<: A TION .OF OORINC i ORil.l.ING .ME THOO to EQUIPMENT OORINC NO. 

CMf;-~5 Drill Rig ~qi.Jj.p_p_ed B-2b 

JO' NE of B-2 with 6 'i/8 OD 1 1/4 ID SI•EET 

I hollow-stem continuous fli.e'ht 1 1 . OF 

auP-"ers P:ICGIICE!:It 

I 
ISAMPt..INC METHOD RhiP 

~ S'Plit-f;ooonPenetrometer TIME: 
; 
; 12t_50-1a ":40 

I 
OAT£ 

OA.TUM Et.EVA TION \ooo i CASING OEPTH ' 12-::>ept 84 . 

7i 
.. SURFACE COHOITIONS 

tC :z: .. ~~ 
I 

ww .. .,. : 
..Ia. at.ows/c•• • a. Ill 

't: :!( Q.)o SMoiP'-ItR w~&. 

~~- a= ~3 Rc: 
() 

"'"" 

I v v 
I Br-own SAND with trace ""'·~vel 

1/ 
1- lOnna.si ona1 cobbles 

1 1-
. 

I / I 2!- I 

- j 
1/ 3 A n.o-A"I" 1"efusel @ 1. 0 ft/ u1v v~1.. 1. 0 SW I 

·j 

/ .( ! 

1-

I / St-

/ 
1-

61-

I v 7 Cobbles 

1/ a..: 

I v -
9 

/ 
1-

I ' 10 1- Rnnlne.,.. @ 10.0 ft 

L 
1-,. I I !-

li v .... 
uooo.1.es, very rocq \2,.. 

.... 

u v . 

13 

I . 

/ \.( 
.. 

·A._u~Pir ~. ra.l 0 14.0 

1:! L Is 

/ & -

L 7!-

v 8 i-

L 9-

/ 



1;:.; 
:-.•f 

~-desert earth engineering 
JOlt NO.· c.: ..... £ .. , f 

I..OCA TION · 
~imons, Li & Indian .>cho ll 

84-208 A:woc ia tes !& Aqua t'da vr I·' t.OCATIOH OF' OOAING 1 ORil.I.I~G ME: f HOD 6 £QUIPM£N T UOAING ttO, 
11 ·~. 

CM~-~5 Drill Rig ~guipped B_- 2d 
see Site Plan, Figure 1 

with 6 'i/8 OD 1 1/4 ro 'Slt££T 

I~ hollow-stem continuous flt{{l'tt 1 OF 1 ···' 

au,:rers_ !IIGUIE:!';Jl 

1:~ 
SAMP~ING Mli:THOO Bi•!.i:' 
Solit-snoon Penetrometer 'fii~E: 

' 
l6s30-6s45 i 

OA.l'E: 

DATUM Et.EVATION \00~ CASING DEPTH lt3Sept 84 

.. , ~ w SURFACE CONDITIONS I 
G:: 1;1-

~-E ..,.., 
81..0W$/~•• 

... .., l: 
R iVA?'" Tl _._ ..IlL ' IL Ill ..IlL 

IL)o SAMP'l.E:ft Jail&. '~ -< 
~~- a: g3 ~" I) 

"' .... 

' / -c {SW} Brown SAND wj.'l;~ -erac.e gr;avta.L, mu.J.JS" 
i-

1/ suban2t1lar to subrovnnAn, loose, wl~· ·graded 

I 
1 :---

. 

'/ 2 
Occasional cobbles 

·-
/ 3 - i-

'/ .(r-
'Rn~'kv 

I v i-
s 

l / 
-

I 
6:--

I- A.U#'Al" rel'USU fBI :J • 0 !'t 

i/ 71-

~-· / 
1-

Si-

v r-
... 9i-

I v -
. o-

IJ / l 

/ 
·I-
21- , .... 

t 1/ 
1-

lr-
. 

:-v .... -...... '-· .c~ . .. 

I ..... 

/ s ' 

~ 

~ & 

v 1-

71-

v 1-
8'--

·~ 9t-



~ 
JOII NO. Cl..t( •IT 

LOCATION · 

desert earth engineering ~Hmons. Li & Indian :>cho )]. 

84-208 A~uociates & Aqua i:'ria vr. 
t.OCAT10t4 OF OOAINC I ORILL;ING ME TH()I:)_ 6 E:OUIPME:tH' DORING NO, 

CME.;~5 Drill. RJg equipped B- '3 

I 
See Site Plan, Figure 1 with 6 'i/8 OD 1 1/4 ID SttEE1' 

hollow-ste!ll.mm:tJ.n..Y.QY.S_ _llii!ht 1 Of' 1 
au.cre,rs EHCtf(f%1\ . 

I 1.,. '"'' ; .. ,; N~T~OO :' Rlt!? 

SPlt't-sooon Penet_rometer TIHE 

I 
6c45-7s20 

OA.TE 

OA.TUN £L.£VATIOH too:6 CASING DEPTH \?;.Sept 84 

• a: ~~ xt- ... SURF ACE COHOIT"IOHS 

Wid I-III ~~ X 
RivAl" Bottom -Ill. sc..owstc•• • ll-111 Jll. 

~r= SAfoiPI..E:I't Ill c.,. 't: -< 
o; ~3 ~a: 

I) 

"' """ ·I v 1--0 . SAND w/traoe ~;.s..,., ve.L, mol.su. loose (SW} n ..... 

1/ 
t- subrnnntiqd to suban~~ar~ well.-gra(l~a 

I 
lf-

. 

I/ 
f-

2~ 

I/ 3 

I/ 
f- . 

.(I-

I l/ s I 

v 6 

I ROC Icy 

17 7 
f-

I !/ 8f-
' i/ ~ 

o~~!:IR~nn!:tl cobbles ·rounded to 9 

I 
RtJhl"OttndAd 

1/ 10 f-. 

~/ 
f-

I 
f- . 

/ 12 

I / \J Rookv·. ona,..AA e:rav.el-and-oo~ seam 

1/ I.C 

I 
.. 

f/ rs I = 
i)Y6 Snlit SDOQil Oll --~ COJ)b.Le _:Q.na.L 0 

)1/50/5" \6 
~ 

t/ 
!-

7 \-1- A.U.I7Ar ,..Af"n"al. U 1() • () • 
f-v 81-

1/ 
!-

9-



I' ~r ,.I 

JOU NO. <:l.ot••t l.OC 4 T 10t4 

desert earth engineering :;imons, Li & Indian :>cho 1 
.84-208 Associate3 ~ Aqua r'ria Vt', 

t.OCATION 01' a·ORINO I ORil.I.ING MEf_HOO 6 E:OUIPME:tof'l" DORING NO, 

see site Plan, Figure 1 _QM~-~5 Drill ~ig equipped B-4 

~ 
with 6 __ 5/8_ OD 1 1/4 ro I SlfEE,T 

hollow-stem continuous flie-ht 1 or: 

awrers ltHGtiiE:ER 

11 SAMPI.ING METHOD Ri>iP .. 

Solit-sooon.Penetrometer TIME: 

IJ 
l7a_J0-7 '40 

O<~.l'E 

OI\1'VM. £l.EV A TION 1005 CASING Ofi!PTH 13Sept 84 

I :i~1 "' SURF ACE COHOITiONS 

:5.., .z;t--
~~ ... .., :c 

R~vAl" n ·""'*""' Ja. Bl.OWS/,•• ' o.W ..Ill. 
CL)o $AMPl.E:R .., ... 't: -< l ... I .. a; ~3 ac u 

oqoq 

' v r-o (SW) ...., SAND w/"" ... ~..... gL-~ "el. & ricmal 
f-

;I 1/ 1-
. ,. "-n'h.1 OC!. 1nnR~'> dl'"'V WAll-P''rarlAn 

~ . 
/ 2 

v r-
Jf-

v r-
.cr- T.~l"#A cnhhl Q or hould.er 

I / S!- l f/ 
I-

'- A.UtrAr reJ..'USal (olJ_ 4.5•/ mOVed 2' S()!l_th 
cS 

~; - .,..,.f'nR~1 @ 4.1} 1 a.o-~in 
f v 7 

r-

I i/ 8!-

v f-
--. 9 

IJ / 0 . 
v 1 

I '/ .-:j 
2f-

f-
_·, 

t~---· v ll-
.· 

1/ 
"f-

•··. 41-

11 1/ 
.... 

s :-.. 

L oS 
-

' 
v 71-

v 1-
8'-

!/ 
-

9-



~ 

desert earth engineering 
JOlt NO. t;LI£Hf 

LOCATIO•< 
:..iimons, Ll & Indian .)cho ~1 

84-208 ASHOC i.ates I& Aqua r'ria ~vr. 

t.OCA1"10t4 OF OORINC ~lu&..t.:tHG MEr uoo & e;Qutf>_ME_H r OOAIN~. NO. 

CME .o !t5 Dr ill .:U r!t ea u i pped B- 4a 

~ 
See Site Plan, Figure 1 with 6 <;/8 OD 1 1/4 ID sue:e: r 

holiow-s tern continuous fH ~:rh t 1 OF" 2 
auf!'~rs tHGtHttR 

-.· 'sAf<IPt.(NO MI!;THOO ._RI·!.P 
SJ)lit .. sooon P~::n, ~r-om~ter Til<!( 

. 

_7!40-

.11 o ... rtt 

OA.TUN £l.EVATIOH \oos I CASINC DEPTH !!~Sept 84 

I a: 1 ... · ~vnr ,...,.,.. COHOITfOH5 
:~;t-

~~ ww 
8l.OW$"'' 

t-Id 1: River u~.~t..a.;o,; .JQ, • Q, w :!~ i 

·~ ~~ SAMPLE:" "'"" 0= ~s ~~ 
!It .... 

I v ~0 csw .. sc> .t)rOWil SAID> w/trace 1!'..&.-oa.v'_~.L_, mo~s'ti,.lOOSl! . 

I !/ - ···~· · .. •. 1" lavers .of var\led ola:v 
otH"!As:;ional cobbles 

1/ -
..2 1st lnR"Ar refusal @ 2~. 0 ft 

:/ 
r- • 

Jf-

L 
f-

.(--

/ s-

I v 6 

!/ r- Occasional cobbles Tr-

I / 
r-

8:-

1/ -
9 

I !/ .. f-

. o~ 

/ 
:-· 

• t -

L 2 

•• v f-

.3 f-

/ 
1---

.cr-

v f-
: 

Sf-
. 

v .-
6-

/ 
f-

7!-

v !'-

8-

1/ ·- -
91-

• v 



ll 
desert earth engineering 

JOO NO. CI..IEN f I..OCATION 
Simons, Li & Indian :>cho pl 

84-208 AsBOC ia tes I& Aqua i"ria ttvr 
L.OC ... nON OF !)ORING 

IORII..t.ING METiiOO 6 EQUIPMENT 
00AING NO. 

CME-!15 Dt'ill Ri£ eouiooed B- 4a· 
with 6 t)/8 on 1 1/4" ro I SHEET 

~ hollow-stem continuous fli!'!"ht I 'OF 2 
:111 t:Tt:> r!'l !eKGu(Ei:." ._ ·. 

Is• •n •u.- METHOO Rl·!P 

l;:~i Solit-sou(n Penetrometer T.l~£. 
"' 

·:· -8:}0 

IJ 
0-'l'£ 

OATUM El..EVATION \oo5 f CASING OEPTH ~~ept 84 

~~~ 11 
~ SURFA.CE CONOITIONS 

a: :z:l- ~~ I] "'"' t-1&1 J: 
River Bottom .Jo. 

~ 
Bl.OWS/~•• . Q.W •t: JO. 

ll.)o SAMPl..E:R "'"' -< 
~~- a: ~3 ~cc u 
"' ...... 

~ v 2.0 GobOies and coarse gravel 

1/ 21 
. 

~ 
,_ ; 

!/ 
: 

2.2 - Aua-er refusal @ 21. 0 ft 

/ 
1-

31-

v 1-
.(I-

-
1/ t s-

v 6 

t :/ 7-

~ 
1-

t 
81-

v 1-

91-

lJ v 01-. 

1/ ··' )" 
•. 1 

t~ 1/ l( 21-. . X: 

.. u lt{"' 1-

ll 
31-

1-

LZ .(I- I· 

1-
. ' 

1/ 51-~j.., . 
"""" ... -~ 

. 
6 

v 1 

I v 1-

81-

1/ 
1-

~ 91-

/ :-



. . . . 

.desert earth en.gineering 
LOCATION 01'" GORING 

['JOe NO. 

84-209 
~lriEHT 
;:, 1.mons , Li & 

Associates 
l-OCATION· 

AF & I-10 

DRILLING METHOD 6 EQUIPMENT BORING NO. 

See Site Plan, Figure 1 ~. O~ASE~S8~0B=::..;:;..;ac:kh::.=.;.;..oe=.;. __ -4 \ .. \ 

. eQUipped With 18 hu~lr"tt I SHEET 

OF 

I·· 

l ... ua•. , .. ,.. MUTHOD RMP 
TIM£ 

; oU£ 

I 
I 
'I 
I 

OATUM ELEVATION 
J..[c-.t.st-ko.o-EP-TK-.-------~ 6 Nov 84 

. 
! 

8LOWSIS•, 
SAMfOLCftt 

l 
I 

I t----r/~----4-f; :'"" 
I/ 1 

II · I~ 2 ~ 
17 . 3~ 

"~-B~I/__,._ __ -' 4 ~ · 
·~ 1/ : Sr-•. 1/ ; 6~ 

1-• 1/ '7 

17 . 8 

• 

1 

/. I 9~ 
./ . . lo ~ 

• 
1---14/~,.__ ___ .~-4·; ~ 

= / 
·: ,, 

•.. ~ . ~· .L. • 

• ! f.-t'-7-,t----~, 12 

1/ ~ 13 

• 1/ 4: 
~ 

IJ = 1:...--~:~~.___---l : : 
-1'-,-+ /------1 I-

I/ 71-

1/ 
v 
/ 

=f'' l!OUKI"'I\"'10; . .OVI'IWiliUI'I:O 

11!<::. _,_ i 
~~i <~------------------------------~~ 0!~· a.i 
=~! ~----~~--------------------------------~ 

(SWft urown SAND ·with trace .... -.nr~l & occa.s4 n ..... , 

cobOJ:est slie:htlY moist. soft 

~------------------------------------------4 i 

side slo'Des below 1' nea.rlv vertical 

slili!htlY :rewer cobbles. moist 

~.·· 

~ ~----·~·~-·-·····----------------------~------~ . 
. l.~ UU'li toum @ 12 • S 1 



..• . . JOB NO, §\.'lENT I.OCATION 

. desert earth engineeri'ng 1.mons, Li & 
' 

84-209 Associates 
; . 
LOCATION OF BORING' :oRit.I.ING METHOD I E:QUIPMENT BORING NO. 

T-2 
SHEET 

l 
. OF 

i!(Qif(EU , 

•• RM~, 
'I:'· 

SAMPI.ING METHOD 

,i 
. TIMC 

'···: 8':20 
·': , DATE ' .. 

' 
·· 6 N<)v 84 . 

04TUM ELEV4TION CASING OEPTH 
. : . 

~ ~~ 
SURFACE CONDITIONS 

:eilll I xt-

~ SE :s: 

I,. !~ 
DLOWSIC•, 

:ftl; ::!\ SAM,.t.ltflt I I a a: ... I OJ: I i 

I 
=oSl 0 .... ~ 

~ v I 
I I) 

~ :::u•} crown mecu.um SAND wl.th trace coarse grave I !-· l/· fl- . slimtlY mol.st_,_ sJ,._de ·slopes ~ lcl , 
r 
I ' 

t1 ' f/ occastona.l 6-18" seams ot we],_J.-graded SAND 
21- w1-cn some grave~. :rew oobbJ.es 

I/ 
r-. 3~ 

" .1/ 
1-

.p- . 
( Sll IJ::i.LL'J.'I SAND pockets; m<?.'"-st., sort 

17 
1-

l1 '. 51-

1/ 
1-

' 6!-

IJ 17 
1-. 7 

17· ' 
r-

8r-

IJ ' 1-

/ I 91-
' 

1/ 
. 1-

lj ~~ 
lol-

1/ ........ : 11 r- \. ~ 
D_01i1i0~ ~ J.V •.) • .... 

lj ~. !/. I 2"" 

/ ' 3-

I:J .:· v . .. -

1:15 1/ 5-

1/ -

if 
61-

·/ 
1-

71-

v 1-

t 81-

1/ 
~ 

9r-
::d -/ 0 



I .. JOB NO. cs~ttions , Li & LOC4TION, 

. desert earth engineering 84-209 Associates AF & I-10 
'. 
LOCATION OF BORING' [ORil.LING METHOD & r::- ·~ ·- T BORING NO. 

T-J 

I 
[SHttET 

OF 
M 

I 
., 

I',. .... a., '"'"' ME:T HOD RMP 
l'INC 

9c00 I 

! 

I 
.... OAH 

DATUM E:I.EVAT&OH • CAS&NG DEPTK 6 Nov 8lj. 

[if ~~· 
. i '""'"r ~CE ""YrtUII 1~na 

m I xt; I I. lC 

!~ . at.Ows/C', r &t! ~~i 
. :!~ 

v SAM.-&.Itftl il3 I I Q! 
' 

I 
IIUII! 

v ·o 7 (SP-SM) orow fine SAN!> with trace sill! drY • loose ! I-

1/ 
. ·. ' . , 1~ ·clean SAND I -I .. I/ 2-

piece or reoar~z-. 0'. side slopes 
~ .tal. to zrT 

r.lil 

1/ ' 3..;. some layers Of' -well-.~rraded SAND with some 

• ' ~ f/ "I- . 
gravel 

I-

• 1/ : 51-... no signi!'ioant cnan£e in material 
' v ' 61-... • 1/ : 7~-o 

I-

1/ -. 8 l I-

v 1-
" 

I 9 i-. i . '· .... 
1/ 

~-

lo . "';· ~-

1/ = t ; ~·· ....... ~ It 
1-UUlt IIUW lSI ].0 o '5 

~-1/ .. 
21-I 

·ij 

1/ ~ ~ 
3.1--

1-

1/ .p-

I/ 
... 

- .5~ 
1-

/ cSI-
~ 

'/ 71-

v 1-
81-

1-

1/ 91-
1-

/ ·o:... 



\ 
... . J08 NO', §'l'E~T Li & LOCATION 

.desert earth en-gineering m ns, 
84-209 Associates AF & I-~0 

I..OCATION OF BORING DRit.t.ING ME THOO 6 EQUIPMENT BORING NO. 

~~ Case sao backhoe T-4 
. ..-~. ' 

with 18" bucket ·.SHEET . ;;:·:'· 

.. , 
OF ' . . , . · . 

ZIIOIKEil I . 

i 

I SAMP.l.ING METHOD 'RMP 

I .. . 
TIME 

' 9155 I ;";'· 
. ~; .· 

'DATE I 

I . 6 Nov 84 ,. OI.TUM ELEVATlOK CASING DEPTN 
. , .. ; .. 

8~· 
SURFACE CONDITIONS 

il 
' :z:t.; 

t ~ 
! i lC 5 BC.OWSI&•, [w .,. 

d~ ; r Ill ... '1:' .; SAM .. LERt I :Is: a a: ' a! I l i ... ! o. 
·~. • c 

t v I I ~o I(SM Dbrown SILTY SANDt medium dense. 

·/ l ~ 
oocasiona~ coarse sravel. vertical 

i side slopes 1., 1-.....; 

/ J 21-
:-

.. B [7 ' 3~ 

1/ 
i-

4 

IJ 1/ 5!-: 

I/ 
!-

~ess silt. some rime cementation tllfj : 61- ·, 

' 1-I· 1/ ' 7 
' . ·~ 

1/· ' 
f-

i Bf-
~urn with ~--,-- silt• dansA I· ! ~ 

[/ ' 
· . I 91-. "iiliE 

i 

t/. . lol- vertical sJ.de slones ·entire denth 1: ... ; 1-

/ 
. 

1t ~ 1 .. ,. # •••••• i • ~ \.. I~ Q 

/ 12 ~ Rbackhoe .refusal @ 10.-5'. verV ·" I hard ~Alt~li'A li.vAr' .·· % 
·:a; U. 

1/ ' 
f- .... .. 

·I·; 3 .. 

1/ 
~ 

.. 4~ 
"""' .. 

1/ 
1- . . ·I . 51- .·. a· 

~~ 1/ 1-, ..... 
... v 7-

~ 
. 

1/ 
;_ 

a-

/ -
9t-

./ 
1-

0 



IJ 
.. . . JOB NO, Cf:H.ENT Li & LOCATION· 

.desert earth engineering mons, 
84-209 Associates AF & I-10 . 

LOCATION OF BORING 'oltii.LING MltTHOO 6 EQUIPMENT I BORING NO. 

Case 'i80 backhna T-5 
!SHEET 

OF :I I ;.-.. 
RMP ' 

le.AuDo INn Me;; nuu 

I;~ TIM£ q 
lOaJO !i;,il 

·'· DATE • I CASINO OI!PTH • 6 Nov 84 OATUM ELEVATION 
~ 

;~· 1 "''"'r ,..,..., iU"U' t "'"'"' I 

i~ 
I ···1 i 

zt-
:1: • i: 

et.OWSIC•, r &! I!; I:' ::!~ SAMf"C.EAj I D! ~s~ a5 .· . I ... ! ' 

v 01-
. • ~SM'; u. ~un.u. SILTY SAND. soft 

I-' I/ . 
1 -' r7 ~ 2-g 

" r7 -
it 

• 31-

v I-
.(I- .. 

I-

• / : 51-

1/ 
1--

; 6 

\ f:,t'~,...,., J. ~ )'"~- (. .(), 

II 17 
·I-. 7!- · . . 

I-

1/ ~ 

81-i 

IJ ~ 

17 ' I 91-. 

·' I-

I; 1/ .. ... . 
01-·~; 

1/ 
1-.. .,. ........ ' II-• ~ IJi 1/ _:.} 21-

. u .. 1-

1/ > 
3~ 

11 J-. 

17 "' 
J-: 

.. 

<:;;1 
.. .c. ~ 

~ 
17 51-

1/ 
~ 

.,. i-

l7 
:.. 

·7 '-

v I-

·8 1-

1/ 
1-

91-
1-/ 0 1-



~-~ 
.. . JOB HO, CLIENT L.OC4TIOH 

.desert earth engineering Simons, Li & AF & I-10 84-209 Associates 
t.OCATIOI'f OF SORIHO ln•u om METHOD &fiQ_UIPMjtJ'C_!_ BORtHC NO. 

_g~~ 580 backhoe T-6 
with 18" bucket I SHEET 

OF 

11 .. · .. :· 
lc.u.tl'lt_INft METHOD RMP . 

TIME 

IT l0a40 
:' .. 

-6'~ov .·· 
84 I !CASING_~ •.. DATUM ELEVATION 

. . ~. 
ei ... 

~ 
i % .. ~~- f ...,"r ""'lllo ·-· ·-·· ·~··-... I. ..... % 

l~ 
at..owuc•, o,.lll :!~ : lj ...... :,\P' SA.MPLCftl 0! ~:3! fla: 

' J ! ... "' ~ 0 
rt,;,! . 
• llii 

v 1-0 """ ......... rl.ne-'to .mAd ium SAND wLth j;"' ,..,;. 1: ~~SP r-
~undl._t ~~dense. drv 1/ . . .- t B~OPEtSJ _!_!_! 

I:· 
' I/ 21-

/ 
t-

• 3t-

" ~ 
4-. 

v - coarse gJ.:'a.ve~ __ l!_eam 

t 
: 5-

r-

1/ : 6t-
~ 

~ 
t-

~--
7r 

1-

l/ i 8t-

t 
i t-

~" o-.10'. No~bbles. / al4 ""'.~;"1a.L cons1 
: 9r-

encoun-.,~{,l ·:..w; 1-

/ 
. 

lD 

lj ~~ 

\ v i 
~ 

' 
:'• ~- -·· ..... lJ bottom A lO_.,Jl' 

~! v t-

I 2t-.. 
t-

lt( ~ .... ;...~ 
3t- . 

t f-v 4t-
' ·.;.J . t-

/ sr-
. 

t"' L 
r-

·-
. .,...- 6r-

v 1-
7'r-

~ ar-
t-v 9t-

' _j 

/ 
1-

Ot-



~ 
r-.,~.---,-------------.--.--------~~~TJ~a=a~N~O~.----rC~L~I~EN~T~-----------

.desert earth engineering a4 .. 2o9 si~:~~~1~~e! 
LOCATION 

. 
LOCATION OF BORING 

I ;:?,I 
F:<-1 
~ 

! 

• r:: 
l~r,;;), I/ p (:... 

1/ 
v 

t/ v 
IV 

/ 

i 
8LOWSI5"~ 
S:AMf'LER\ 

ELEVATION 

AF & I-10 

[DRILLING METHOO 6 EQUIPMENT liOAi"NG NO. 
~:.:.:::.:.:~~:.:.:::....::..:..::~=;_----i T-7 

SHEET 

OF 

~~ ... , .. , '"'"' MI!;THOD RMP 
TIM~ 

~--------------------~--; ll$2J 
DATe 

J-----------.---16 Nov 84 
CASING DEPTH ··; • 

'""" 

some .n uttl 

~~~~~~~~------------------------------;1 S~ight~Y m01St 

materia~ consiste-nt~to 8. 0' 

1~----------------------------------~~ 
I-bottom @ 8. 0' 

.... 

~----------------------------------------~' 



1,,~ .. . . JOG NO. Cl.lltNT 
Li & 

LOCATION 

.desert earth engineering 84-209 Simons, 
AF & I-10 Associates . 

LOCATION OF BORING '~n .. u ,.,, MET~()~ 6 EQUIPMENT iBORI~GHO, 

·Case 580 bs;~akhoA eauipped ' '1'-8 

with 18" but"!k~t SHEET 

OF 

I~ 
1 ...... .,, '"'"' METHOD RMP 

' 
i ' . . 

TIME: .. 

~ llaJJ 
DATE: ' . 

6 Nov 84 • OATUM ELEVATION • CASING DEPTH •. ... 

~ i~:-
l,.wnr'"""" ,..vnu••• ... .,.. 

. ""· 15.., l :z:t-
t-Ill :z: 

Ml'i!t_ ' ..IQ. 8LOWS/c•~ C;t! ~~~· :!~ 

lJ ~.r; SAMf'ILI!:It 

! a! s! so 
"' ... : 

~ 
v 1- u· 

ll:.i:M1 SAND with some siltt slitchtlv 

1/ 
1- mo1st 

1 1-
. 

some coarse ~~.~ ... ~~- pockets. 

~z 
1- ~ 

\i::i~J urvw: 1. a.1moat clean. fl- .... + .... ·mAdtum SAND 

lJ 
' 

2 
:.. 

/ t 3~ 

/ 
1-

41-· 
i-

/ : 5 

·lJ - (SWJ_ -SAND is well-t!raded 7 : ,_ 
-

lJ lL ' 7t-I 

t-

1/ ; 8t-.. 
; 

.. I.J. 1/ 
t-

I 9f-
! 1-

/ 
. 

:lol-

~ ... 
~~ 

r-
lL : lli-•...... i .. 

~l t/ 21- \_ r 
t-v I •. .... ..... @ 11. S' . 

3r . 
lj / 

r-
41-

' :.. 

~= v 5!-

v -
. !J: 61-

1-

lL .. 71-
1-

lL 8-
-

1/ 9'-
-v Oi-



... . :·.-: ·' 
. ,. . . . 
.desert earth engineering 84-209 

.JOB NO • CLI£NT 

Simons, 11 & 
Associates 

LOCATION 

AF & I-10 

LOCATIOI'f OF 90RING 

ELEVATION .. ~. 8. 

ill 

9 

7 0 

i RDII LINtz METHOD_ 6 EQUIPMENT BORING NO. 
~~C:la~se~~5)8~0~hA~-1~'*L~~~----~ ~-9 

OF 

[.,.,, ,.,., '""' METHOD RMP 
TIMit 

~----------------------_, 12sl6 
OAT( 

L---------------~--------; 6 Nov 84 I CASINO DEPTH •. 

! SURFACE "'v"'"' '"" • .,... 
X~~~------------------------------------~~ ::!~ Bank 

a~~--------------------------------------------1 ·.· 

(Sill~} 

~----------------------------~ 

. 

i. 

I 
""! 



~ .: ...... •. 

,,. ' ' 'JOB NO. 

.desert earth engineering 84-209 
CLIENT . 
Simons, Li & 

LOCATION 

I.OCATION OF BORING 

Associates AF & I-10 

DRil.t.IHO METHOD 6 EQUIPMENT BORING NO, 
~C~a~se~S~~~O~ba~c~k~ho~e~~------~ T-10 

SHEET 

OF 

'----------------tEttGIKE!a 
SAMPLING MI!:THOO RMP 

TIM It 1---------------t 12:22 

lj 

14 
j oue: . 

.. 6 Nov 
~ -~~O~A~T;UM~-r----------~E~l.~EV~A~T~IO~H~--~~~~~C~~~IN=G=O~E~P~T~H~--------------~~L-------~ •J N ... SUftfFACtE COHOtTfOHS 

84 

, ~~ .. ~ ! !~ • l-,R-r---:-ib--:"""d-~-at--:vetl~&-co~bb:li~_-~s-on-sn--=~-....... ,.---,..---t 
~ 3 ~- ~~j ~ S t. :::·:.!v:-e_r~=e~~~-~~~~~~~~-~~~~~~~::~~:~~::~~:~::::::j 
, v 

•• t I/ 
I~ . !/ 

1/ 

~·· .... 

> 

' . 
! 
I 
i 
' I 
; 

. 
·~; 

! 

! 

I 

: (SWI> brown SAND with trace ~l and ..:----.; nnAl 
coDt>.Lesa sTI'mitlv moist. well-~,..atiAli ,,..otJndArl 
to suorounded · 

~arge .rr.amnents of concrete at 1-4• 

. t 1- -oottom @ 1+' 

7!-
1-

81--
1-

91-
1-

Ol-
1-

1 ~ 
~ 

2~ 

3 
:.. .. ~ 
1-

51-
1-

61-
:_, 

7i""' 

8 
1-

91-" . 
0 

I 

' 
i 
I 
I 
I 
I 
i 
! 



Cl.IE:HT 
Simons, Li & Ql .desert earth engineering 

~. •OCATOOH OF BOOOHO 1.!1"'~.,,,.:,!. ·~ ouo.t':!WM~EtT:!:!tfi~OO~ 6~~!!lli~•~---~~BORiNQ NO. 

LOCATION 

AF & VB 
[JOB NO, 

84-211 Associates 

- See Site Plan, Figure 1 ··~~.~~ f:~ ~~~~:tA eauipped ISHE::ll 

~ , ... ~ 

• 
I 

GLOW$/5"1 
SAM~LI!:"I 

l 

' 

: 

I 

I 

' 
! 

: 
I 

OF 

!HOtH!!R 
~------------------------~ Run ,.,. ... no ,.,,., M&:THOO ''!& 

TIMi 

~------------------------~ ls50 
DATE 

~----------------------~ 6 Nov 84 
&:LEVATION I CASING DEPTH • 

-0 
1-

11-
1-

2f-
r-

3:... 

,p-. 
~ 

5~ 

r-
6 

7r-
r-

81-
... 

91-

i r-· ·:.: i .............. c '"'"'' ..... , ....... . 

-"' ... _~ :jlr• c .J--:..-;.__----------------1 
~sl lllo ·~-o------------------------1 ....... 

,GW) S4~1l1 GRAVEL 

~p' ,_ - T't nA SHiln with +...-.A~A 
TOo~ A 

~s1de slo"Des @ 1 s 1 from 0-1 '5 • 

-

- SP U4 vnu cl.ean F.;.M; SAND wi_th trace t!. :c:..V'el and 
occas; nnA cobb~es: medium dense dri 

·. 

.. 

.. 

·· . 

·· . 
. , 

! 

l 
l 
i 
I 

I 
~-------------------------------------~! 



~ 

~ 

. .. . . . 
.desert earth engineering 
. 

&.OCATION OF BORING 

See Site Plan, Figure 1 

CJ .. II!:Nt 
. :;;J.mons, Li & 

Associates 

JOB NO, 

84-211 

IORfl.t.ING M&:THOO a ......... u ..... NT 

1•• .,.., , .. ,. MIETHC)I!_ . 

LOCATION 

AF &: VB 
i 

BOAIHONO, 

T-12 
I SHUT 

OF 

-RiP 
TIN It 

2s00 

OA.Tit 
6 Nov 84 • . ...................... u. 

~ ~~O~A.~TUTM;,/r--~----~Ert..~E~VA;T~tO~N~--lrsU,U~~~~~~·nY~·~wQr~~~~--------~------~~-------1 
15.., ~~ . I l!ti ~~- :c f,;UftUIIt\lft<t 

..JQ. aLOWS/5', I:Jt! -'.C· :!~ 1-:---------------:------------i I !~ '""''"'-e:"! D! ~~~ a5.1-__ ...;.,_. _________ --:----------t 

-:.·. •--r:~l/L_~ ____ ....,-ott-ts~wf>t~o.~~·r~own~~uu:a.·~-.~g·.,.~~ ... i .... , .... ~~~s~: . .AylN[irr>[iwdi·J t;~ih!t;.raa~Q~~e~iiir[jlairundCf 
• • OOO~Sl.OnaJ. CODD.LeS p-

- .. lL 
~ 

• c;;: 
• v 

l7 . 

..,.,. ........ t-re<1 l:iAND wl:cn trace silt 
.L-t::- ~ravel & oobbk_e seams _e_yerY~12" 
~ t::.5- 20' 

... 

.C. 

.: ... 
.... , 

.. : . 

. · 

I 

' 

' 



ll ., ... . JOB NO • CLIENT 

. desert earth engineering 84-211 Simons, Li & t.AJtT&o~B 
.. Associates . . . 

LOCATIOI't OF BORING I DRILLING METHOD 6 EOUtPMf!:NT BORING NO. 

See Site Plan, Figure 1 Case 580 backhoA eauinnAd T-13 

with 18• hn"'ket I SHEET 

II OF 

~ ZICOtiCEER 

isAMPLINO METHOD RMP . 
II .. 

TIMC 

. ~1 .. · 2all 
DAT£ 

• DATUM ELEVATION CAS~~ DEPTH • 6 Nov 84 

I ffi.., ~~ 
I ~ lC .. 

... J •"''"' "'"'.._ coounut nun:a 
I 

t~ 
~~- lC 

!~ 
8LOWS/to•1 ~~-lJ SAM,.I.E:A

1 ~~· 
.. 

! 
a a:; ::.SI 0 : im --~ 

t i/ r-0 
(SW v.~;·vw.u we11-gran~:ttt SAND with +.,..ana .-a vel t 

1/ 
1-

l~'-
dry. medium dense 

t ' I/ 
1-

21-

'/ 
1- I 

' 3 OCCasfnni:iil f'ine .!lr'::tVAl qeamS 2. l5 - }J.I I -1/ .( 

-
1/ lj 

: s 
~vy~dts With li."'ace to -somA silt 

1/. 
1-

iS ;. 6 . 

lJ 1/ 
1- side s1ones 1. Stl 

: 7 

!/ 
1-; -.. 

• ~ 1/ 'i 1-

91-
1-

'- 1- IJ\,11 lo I#VW @ 8 o 0 I 

1/ 
. 

ll 
·~: 01-

1/ ! 
1-

I· ........ I I .._ 
• t: !/ 1-

:z: I 21-
u 1-

V;.;J 1/ • 
.. 3 

~ !/ 
1-

4f-
.. .,.J 

1/ s , . 

.... · :-'·' .·.· 

' / ' -
1/ 

1-
7 

f/ 81-

!/ -
9- . 

/ 
1-

0 



0 .... 
l 

21-

r-
' 31-

4f-· 

: Sr-
1-

: 6r-
r-

' 7 . 
' 

1-
i Sr-
' 

r-
I 9-.. 

-

.. . ... 
LOCATION 

AF & VB 

lSM·) uL·uw. SILTY SAND: _drv. loose. s(')mA 
. 

some 3-6" la:v~L~ of' fine SAND 

r-:sF f) t. fi-- ...... ··-·Hum ~ANn 

~-----------------------------------~--------~1 
~------------------------------------------~~ ~------------------~~--~------------------~~ I 
~--~--------------------------------------~1 . 

I 

~--------~--------------------------------~1 
~--------------------------------------------4i 



. . CLIENT JOB NO. 

64-211 .desert earth engineering Simons, Li &, 
Associates 

L.OCATION OF BORING 

I 
Bl.OWSito"l 
SAMI"t.l!tft 

! 

I DRILLING METHOO 6 EQUIPMENT 

Case 580 ··backhoe 

/ 

, .. .,..., .. , ,., .... METHOD 

7 
ELEVATION I CASING DEPTH ;\ / 

paJ.m fronds 
lilliE!- £itt imrs 

O.LC1 te~ephOne wfre 
aerosal ::Ju ~c:~..v can 

vc:~.v~.r.· pla~. R"ra.ss nntt.i nm::: 

·LOCII.TION 

AF & VB 

, BORING No·. 

T-lS 
./ !SHEET 

OF 

RMP 
TIM~ 

3:10 
OAU 
6 Nov 84 

. 

tennis shoe. comics. -Dl.ast1c btiokets 

hOSe. tOmatO iuice nAn!"t 

. 

.. 

v 
!/ 

I 
I· 

r 

J 

' 



JOB NO. 

84-211 
I 

CLII!Nl' 

Simons, Li & 
Associates 

'DRILLING M£THOO ll EOUIPMENT 

Case _580 backhnA 

SAMP~ING M.ETHOO 

LOC,.TION 

AF & VB 
BORING NO. 

T-16 
SHEET 

OF 

ElfOlKEU 

RMP 
TIMfi 

.la25 

OAflt 

ELI!VATIOH CASING DEPTH .. 7 Nov 84 

1-
4 

i-
51-

i-
6i--
7 

1-
8!

t-
9t

l
Or-

., 
.. SURF ACE COHOITIONS 

s~· =~---------~---------------------------~r--; ~~, d~~-------------------------------------~ ia! a., '1-------------------------1 
llSM~ brown SIL_il_Y fina SAND 

-r-(S~I) brown SAND w1J;h so.Qle frravel; drY. 
we~~-s:raaed 

· cooo.Le ana coarse 2:ravel seam . 
(GI:Il brown. fine SAND 

we~~-gradedi moist 

L.. oottom IQl.L~ .• .5 • · 

' 

I 

,, 
I 
I 

I 

I 
I 

I 



' 
JOB NO, CLIENT :LOCATION ! .desert earth engin.eering 84-211 Simons, Li & 

AF & VB ' Associates ' ' I 
' 

LOCATION Oft BORING I DRILLING ME_'f'~. EQUIPMENT ,BORING NO:. I · . T-1'7 
i 

:SHEET I 
OF I ~ - l 

RMP ' , ................. . I 

i 
. 

· TIMI 

~ 1a50 : ·' " 

' 
I I 

DATE I • I CASING OE: .. TH ••. '7 Nov 84 f DATUM ELEVATION 
l 

~ 
I ~~-

, .... ",. ""'"" fiiUrfVI t tvn• ! 5111 I xt; X 

I 
BLOWS/s•, ..... 

:!~ • ~~ :. ... • If• SAMf"C.:«tRI . oz: ~sl a.., 
I 

• ... ! IQIQ I 

• v t-"' 
~SM1 SILTY :fin& SANn. I 

v 

/ 
. I 

t 
. 

i 
' 

•• 
., I/ 2f-

1/ 
f-

I 3f-

l7 
f-

.(f--

1/ 
f-

~6-8" l of· CLAY • : Sf-
t. f-' . 

~ : 6f- [SP . ·····' :t'J.n_~ SAND 

• v 7.'r- '. . 
11 sw we~J.~eraded SAND with some ~rravel ~ 

:... I' v ! 81- ... 

- 1-

lZ I 
'nr!t'Htl'fl On~1 CObble:) 

I 9f-. i -1/ 
. 

.Jo:... 

IJJ '"l 

v r 
1 ~ .· ........ 1 

. .,. 112~ v I 
. """'" 1-v ! 

[13 

\ 
. 

lj ~ 
f-

41-
~IIi: @13.0~ 

1-

/ Sf-
1-v 6f-
1-v 71-
1-

lL 81-
.. 

' 

' 
1-

. lL 9f-

. 1-

/ 01- I 



ll ,;J ·. .. . . . . ' IJ08 NO. ·c-srn t.OCA.TION 

.desert earth engrneerrng · mons, Li· & AF & VB 84-211 Associates 

LOCATION OF BORING 
lORI!.,~ ME_! HOD 6 "'n"o .. ulh T BORING NO. 

T-18 
' 

I SHEET 

OF· 

I .... 

i"'AUI*Ltliltt_:r.tgT HOD 
-R~ 

. 
TIME: : ll ;: 2:05 i 
OAT£ • 

I ICASIN(;~ 
7 Nov 84 

OATUN ELEVATION· 

a: 

~· 
I ·: :r: t; i~· 

.. VI'IVtOrY~~ 

"'Ill I :r: 

~~ at.owstc:·~ &~ :!~ I SII.MP'-CA :t~· 
! Q~ ~a! io 

tit ..... 

v -
t 

'--0 (MI i\ sANnY ~LT1 drv medium dena_e 
t-

IL some "'"'"" to about tt-.o• 
l t-

. 

t ' IL 2 

lL 
1-

• 3t-

lL 
t-' .. -1-

interm.l.(vt:n_~ SAND lavers al_'t_erna.:tine- with 

lL ; 5 
SILTY SA_ND_...and t-ra.nA _uaJ!'el 

·L ; 6t--
-:sY. ) SAND _\II~_-~ SILT: occasional 

seams o:r cl~an sand. 
t-

~ lL ' 7 . I 

lL ; '~"" i 

' L 
. : 1-

I 9t--; ~£"e~vtll seam 

/ 
. 1-

~~ 
"': lO 

/': ! 
l1 

CODDle 
fO. I. I •• 1 

t • -0 v ~! ' 21-
· uv II"GOM ~ l.l. • 0 ' 

v > 
'-

3t-

~ L "' 
1-· 

/ 5-
I~ v ' ~~ 

j~ v 71-

v 81-

' 
.... 

lL ' 1-

L Ot-



I'" I 
·I 

·.:t 
'!:j 

JOB NO:. CLIENT L.OCATION 

. desert earth engineering 84-211 Simons, Li & . 
AF& VB Associates 

LOCATION OF BORING !'DRILLING METf!~ a "nt11D 1 1E:NT BORING NO. 

T-19 
SHUT 

OF 

I i IU1P· . •. 1 ...... .,., ,. ... Me:THOD . 
t'IN,E 

I~ 2:JO .. :; 
~·j 
)P, 

DATE: 

I DATUM EtLE:VATION I CAS~ Dt;;PTH • ? :Nov ~4 

m"' ~ 
I i!=ti i~· 

! .................................... 
> 

~ :s: 
,.~ at.owstc•l Cit! 

~!i 
~~ 

I SANII"\.£R a~ ! 03 
"' A lilt I ..• v ~} u";uwu SILTY SAND: drv. medium J::i~D~~ ll 

.. (SlY. r-

1/ 11-
. 

.:!JI 

' I/ 
r-

- "2 

I/ 
1-

'. 3 

v .(1--

1/ 
1- SJ.J.gm;.Ly lJ!~l.S'C 

: 51-

t. I/ 
r- . : 61-.;Jil 

1/ 
1-

- ' 
7 

f/ i 8 
some_ varvea red-hHt.n~e __Q_.t.ay and some . 

; 
1-

J.n sma.t.l pocKets, mol.st, very p.Latlc · ·. 

1/ ; 
9 ··~ 

lo~ -11~~ . .. 
1/ . !} u.t.·v"' SAND. with t'l"::~ rH~ grave~ 

'~ 
"'i 

/ ........ f 111-
. 0 

f/ ; tl2 ~-~ .. ·~ gravel seam .. 

!/ , 1-
:.:tt :13 

.·1. / 14 

.\ --~ 

1/ 
~ 

-~! 
$1-

I- DO'C'COm IS' J.'l- • U . 

v } ~ & -

v 7 

v 1-

' 
8!-

1/ 9 

1/ -
0 



· ... : ... ··. 

il .desert earth engineering =· C.:OCATION OF BORING 

.,!O~ NO, . 

84-211 
CL.IE:NT 

Simons, Li & 
· Associates 

L.OCATION 

AF & VB 

~I . 

lnDII r , ... ,,;ME THO(). a·f"OtJIPMI';NT BORING NO, 
~~~~~~~~~----~- T-20 

· StiEET 

lj 
OF 

~--····-··.· ~~--------------------~E~XHaR 
:s, ..... ; ... ,. METHOD_ RMP . 

lj 
...... 

· .... TIME 

~~~-------------------~ 2&55 
OAT£ 

DATUM 

1:1 :i r~~ 1 
ELEVATION 

t-l:c-A·s -IHG_D_EP''T_H _______ -i 7 Nov 84 

11 ~E VJ 
I :r: .. I . 

li:l!f at..ows/c•~ 
SAMPLER ...... 

! 0! 

.. ~ 
~ "'-.. 

f-
1 r---

~-/ 2-

3f-I ~ 

i'~L~~ 
/ 

I; 1/ 

f-
4f-· 

r--
Sr--: 

._ 
; 6-

~ v 
/ 

-. 7r--
r--

r 81-
...... 

' 
,_, 

i . 

.......... 
l)r--"'; 

f-
! .lt f.-

1-

! ~ .... ,... 
ls--1. 

f-
Si--
6--
7 

81-
1-

9f-
'-

0-

i~· :r: 
:!!t ~a· S5 · sl "' ... ~ 
(Sr.ll) u"'""m SIL'rY :t'ine SAND. loose 

n""'"""·".onal. A.ftls.\11 gravel. and sand seams, 
a.enser 

r-------------------------------------------~-

-1- . B.Ll.gn"t;.LY more sana 

"\- uu 1111um lldl'. J.'f'. u 

$-bl 
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PROJECT Proposed Brj dge 
JOBNO E84-121 DATE 2-4-8S 

LOG OF TEST lORING N0._=-1-

l RIG TYP E ____ -7C~METI--.;:;5,=:5...,..,;----;:;-:----:-----

.. • u. 
.s 
-s ... • Q 

u 

• c .. 
, 0 u 
0 = c: 
~ Cll 0 
c ---.::G.: 
c c .. 
0 • • 

UII.O: 

I 
·--t 

--i 
··------i 

---~ 

1 
:E 

"' " .. 
- 0 Cl..J 

-,_ . 
.-= ~ 
• u 

" -• • 0 ... 
,_.,; 
-.a 

O..J 

BORING TYPE ___ ,;-6.:;~':;-
1 

~H:f'oi-lrl.;;.o_w_S:...t:...e.;:,m::;_..:;.A:.:u::sg:a.:e::.r:_ __ 
SURFACE ELEV. ___ 9.::...7:...l:::...:..... ~0-' ±-=-----------
DATUM 

REMARKS 

moist 

moderately 
firm 

VISUAL CLASSIFICA TIOH 

CLAYEY SILT, medium 
plasticity, brown 
note: lens of sandy 
silt at 4'6" 

s ____ i 
0 

0 

0 
• • IC.:>J-· . -'vI -' ·-- 1 I 

I moist SAND, poorly graded, ---- .. 
• • • 1 

' 1 l very dense fine grained, subangular 
·--·=-==· . ·. ·. i _________ -;·----· -: -sp~ to medium to subrounded, nonplas-

10 --- ••••• ~-s~--zi-_-__ ,_-_-_-~_ .. ·--...,'--~1 dense tic, light brown 
.•• ~ : ! note: some cobbles at 

~====~· ~·;,·~·;;·~~-=======·~· ==========='=====t----------------~-~5~'~6~·~·------------------------·----;~;--, --, ' I -

--~~: . I --;----~--+~--~;(':--! 
15 ; Q o~ooo i?SJ~·;::-:J-:--__;_ __ _:_' _.;;~-l moist 

medium dense 
CLAYEY SAND; some grav
el, medium to coarse 
grained sand, rounded to 
subrounded, nonplastic, 
brown 

'-------r~::___::: ____ , _____ _ 
--·~· : : ' ; 

20 ~ru ~-:5---9--f-6-.7.:.:.:~====.,--;_-_:-_-_-+-"-i-=:_-=:_-=--= CLAYEY SAND, consider-moist 

1----;m. ;-ri:---r; ----;1:--~/--=G--=C~ :~!~e~~a;~~~d~~o~!~d, very dense 

-~-~; · : : : ; nonplastic, brown 

II r --'-~----'----;----4---, note : cobb 1 es & large 251----; ; ! ' I I ~ 
/1 r~1--------.---~;---1~, --~ ~.~============F=g~r=a=v=e=l==a=t===l=7='=6="==========~ 
' ~ f 1 ~ 1 } 

--! 

---} 

1----i 
! 

1-----'' 

--; 
I 
I ---j 

! i I 

i i 
! . 

i ! i ! [ 
i I ! l i '· -·--~,---~i ----~.----~ 

~ ~ 
! : 

I i I i 
i ! I ! 

i i .. i I I I 
r-;-:·----~. ----,,----:--1 --'-l 

i i l . 

: I ! I 

i ! ! 

-, 
GROUND WATER 

DATE t I OEPTK I HOUR 1 SAMPLE TYPE f 
A - Auger cvttings.. B - Block somplo r;a 

I I none I I S - 2" O.D. 1.38" 1.0. lube sample. - S 
" ~" n n ft ,_. • • n R 1 

Auger refused at 23' 

Hole caved to 7'6" 

SERGENT, HAUSKINS & BECKWITH 
A-5 



I PROJECT Proposed Bridge 
JOB NO. E84-121 DATE 2-4-85 

LOG OF TEST lORING N0._=2-

• I 
I-
f 

I 
I 
I 

I 
I 
I 
I 
I 
.I 

i • u. . . . 
:> 0 u 0: c 
:> 0 0 . "-= -;.!:! c • • 
0 •• 
un.e:: 

... . .; a 
c ~ .... 

QQ. 

,..; 
~.o 

Cl..J 

I. RIG TYPE ____ _:C;::.;ME;.!i"IT--;5;:;.:5::::,. ~--:;;---~---
! BORING TYP E ___ -;6;;.:~~~~' _H~o:Il;.::l:.::o...:w:...._:;S;;..t::.;e::;m::,:_A:.:.::u~g~e:..:r~-

suRFACEELEV. ____ ~9~7~0~.w0~'+~----------------------
DATUM> 

REMARKS VISUAL CLASSIFICATION 

0 ! 0 ° 0 moist SILTY SAND, fine grained, 
nonplastic, brown --·- 0 1-----ll 0 0 0 .___. __ ; ; ' 

: o 0 o IX} .. ~·~. . ;---t·-=.SM- medium dense 
-·- -i 0 0 .. -s-1"8 .. 

1 o 0 o l---.~ ... ·1.~=L----------_;_---+--------.:.-l---------'---'--__;,---
5 -: • • l'\7lhsr--. ...,1'/__;,. __ ~----S-P-
---~ ... ~ 

: . . slightly SAND, some gravel, poor-
moist ly graded, coarse grain-

... • ed sand, rotinded to sub-
.. _ rounded, nonplastic, ' ~--.· ·.·~··~·::;.• ... :.· ·.-___ -----·--·--'----·-. ---1\ medium dense · · · · 
· • •· 15(1· ;-Gp-1 \ a 10 -- ~:;,< -s--4'9 '--------+--"g"-r--"'y------~---1 

' ,.... moist SAND, GRAVEL & COBBLES, . . 
• • • ··---:---~-·----------- '\ d poorly graded, rounded ense .• • ---- .. . sp-· tO subangular I nonplas-

, •. •. • , ··---.,-, ----.,.---...,..-----...,. ~-- · tic , gray 
15 ---: • • .. ~~ GP moist SILTY SAND, some gravel, 

---: • •. •• ' -- -~--......,..~ -------....J dense poorly graded, fine to 
-.:·If. . , medium grained sand, 

20
_-_ .. -_ .. _·;~~¥ ~-~5-:!-.·-:5_{)_-f'-=~~_,:=. ~~-·-:'-;-~~~~:~-GP---I\,_ -------r~.;;;~..;;;~_;.~;..:l;...a_s_t_i_c_,_g..,..r_a_y_t_o __ _ 

1----1 :~.~:~ f-
1 

; ; moist CLAYEY SAND, GRAVEL & 
----;.;·/1.:; • · COBBLES, coarse grained very dense 

;:e.~:!.' ; sand, rounded, low to 
· •;#"• • I 1\ 1---.. :·: .. ;;· ~. --;;--__;..---+---1------Jt \ medium plasticity, brown 

25 __ ;:i>"i· •• : ls:;z! S. 7 9 EIF-
1 __ _,:t::.·f!:·.: !6J : .. very moist SAND, GRAVEL & COBBLES, 

30 

: . ._·.t. 1 • , poorly graded, subround-
; •• • : .. :.: r ' very dense d e , nonplastic, brown 

___ , 
' 

---___ ! 

---

! ---· _ _:__j 

·---~ 
i 

---; 
! 

T 

--~--·--:---....!---l----1 

Auger refused at 27'6" 

Hole caved to 8' 

I L---; GROUND WATER 

.. I oe~TH ! ~~~e I SAMPLE TYPE I 
DATE 

A - Auger cuttm9•· S - Block sample '~ SERGENT, HAUSKINS & BECKWITH 
s- 2" o.o. t.38" r.o. tubo samplo. - ------------ A-6 
rt .._.,"'...., .., I"'''',.. ~ \. ... -.~ - R ,.,..,..e•~··-r.v ..... e,.._.-~. ::o.ot:ourc:oc: 
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• 
I 

... I. 
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I 

PROJECT Proposed Bridge 
JOB NO. E84-121 DATE 1-31. 2-1. 2-12-85 

, . 
. ; ~ 
g ; 

Q .. ,.,. _.., 
0..1 

2 of 2 
LOG OF TEST lORING N0.----'3=::.... _ 

r 

RIG TYP E ____ ~CR~-=i1ET---;5S5~&~-;o:M.!:o;:.;b;::;l.:r.:' l~e:;.:.:B;,-~8~0:::._ __ 
BORING TYP e ___ -:6::-:~~2 '""'_H~S=r=A:....;::&;__4;....\.._'_' _O:::.D=E.:.:X:.._ __ _ 
SURFACE'ELEV. ____ ~9~6~8~·~0-'~f~------------------
DATUM 

REMARKS VISUAL CLASS! FICA TION 

~u ___ --j~ ·-~---- -····:·---:--.,.'-'·..;..:.-.- _ very wet ~~~;!1~A~~~v~~n~~d~~a~~~ 
~~~ 

1 
saturated quartz, chert & volcan-

------. o~00 --- __ __;____________ below 
43

, ics, subangular to angu-
55 --- "' 6 a ------------~----1 lar, nonplastic to low 

.---: 00~o~ , ··--+--~~-- plasticity, various 
---· 0 o --------'----- colors 

~ 00 : t f 
·---- o 0

0
a :-----·--....;;.---"--• ...,....---'--1 note: increased coarse 60 .. -~ ;::5~ -(n== ~---------f-~!:..f_, a-=~:.::~~e-=f=-·-· s!.' a_n.:;:s:.::~::b:..:r:...:~::~=~::·v=d.::::~:.._ __ J 

___ _; ~:ZV%9t ~ · ' ~ CLAYEY SAND, some gravel, 
___j 0

0.
0

. rx· - ! i pOOrly graded, fine 
--l 0o0o - ./J. , I ' grained, SUbangular, 

65 __; O{~t?. i __ __)I&~ __ · ____ ! ; • ;:,~.- medium plasticity, brown 

---: 
0
o
0
o
0 

·-j . ; :--·-+:----1 ~~~e: more gravel below 
---·- -: i' o +I-~------+--_:_---! 

70 ~---=---_;~~:~ ~ - . : i ·~ .tl., . 1---iil_, ! i ! : 
75 ,; : : : / 

---l~o;,o ; ! ! 
~--~; o

0 
-·----~l __ ~!---~~---~-' 0 0 f--. 

1 
__ ___,! 0 o,;;o/ A; ! ! f 
___ ; 0°~IL\ ' , i i 

80 : oi)~o/' . ! , 

; i j I 

i i 

' ' ! 
' ' 

i i i i--'-_:__ _____ _.J. ____ _!_ __ _ 

l ---, __ __;r 
! ' ,. 
; ' i---'-' 

l 

i 1---: 
l I 

! i 
! ---· ' 

; l 

J I I 
! ' 1 
! ' ! 

; I 
I 

i 
! t : i 

' ____ i ! 
i ~ ---· 
' 

GROUND WATER 
SAMPl.E TYPE I 

Auger refused at 19' 
Began ODEX at 19' 
Stopped ODEX at 80' 

DATE _J A - Auger cuttings. e - Block sampl .. r;a· SERGENT, HAUSKINS & BECKWITH 
S - 2" 0.0. 1.38" 1.0. h,tbe somple. - S -------------A -8 
• • -·· .... - .......... - . • • _ . R r ....... oo::, .. ........ r-.~ ......... '"\• ...... , ........ u .. 
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·I 
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I 
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I 
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I. 

I 

1 of 2 
PROJECT Proposed Bridge LOG OF TEST lORING NO. 3 
JOB NO. E84-121 DATE l-31. 2-l. 2-12-85 

GME-55 & Mobile B-80 

i • II, 

.s 
-= ::-
Q 

0 

5 

10 

.. c • 
, 0 .. 
0-:: c: 
~ 0 0 c • ~ 
: -;.: 
c c .. 
0" 0 • va...: 

i ---
·---i 

201'----

___ . 0. 0 0 

45---' 00 
: 0 0 () 

---: oo 

~i . ~ •• c ,., 

gl ~ 
0 • 

" • - ;;c - .~ 
"' -· 0 

... o-,., ... o~ =; B v 0 '0 Q .... 8. ~' g. .~ "' .. . . e: ... . i "'Ow; 
0 • 

a. a. ...... oo.. .~~ 
~ ·; 

J- '0 ::: "' E e ..2~= .... •• D 
0 0 • ..a 0 • c:-
"' "' co -.2 0..1 :&a. :::lV 

-··-------i-.·----

SM..:.. 

·-·-;--------·,-. __ _;__ __ I 

;--sc 

---· GP 

RIG TYP!: 
BORING TYPE 

SURFACE ELEV. 

DATUM 

REMARKS 

moist 

loose to 
medium dense 

moist 

dense 

very moist 
to moist 

moist to 
very moist: 

wet 

6%" HSA & 4% II ODEX 
968.0''! 

VISUAL CLASSIFICATION 

SILTY SAND, some gravel, 
poorly graded;_ rounded, 
nonplastic to low plas
ticity, dark brown. 
note: some · rubbl:e & 
miscellaneous fill to 
approximately 4'. 

CLAYEY SAND, some grav
el, poorly graded, sub
angular to subrounded 
sand, slightly lime 
cemented, low plasticity, 
b]'.,.9wn___ _ __ 

SAND, considerable 3/8" 
to 3;£" gravel, coarse 
grained, subrounded to 
subangular, nonplastic, 
brown 
note: less gravel with 
depth 

GRAVEL, considerable 
coarse to verv coarse 
grained sand,.gravel 
3/8" to 3/4", subrounded, 
nonplastic, brown 

· GRAVEL, some very coarsl 
grained sand, gravel 
3/8'' to%'', subrounded, 
nonplascic, brown , . 

note: some clay from \ ___ 38' to 39' 

S_W::, 
SM 

SAMPLE TYPE J 

;, ~ ;::9i:~~ui'·~::·!·~· ~ .. ~c B~;;~~::mpl:_ lXt _S_E_R_G_E_~-.~-·--~-~-~-=-~~-NS-... -. ~-... -.~-=-~-K_W_IT_H :A._ ? 



I PROJECT Proposed Bridge 
JOB NO. E84-121- DATE 2-:1-85 

LOG OF TfST lORING N0._4.:.__ 

RIGTYPE--------~CME~~-~5~5~--~~--~--------

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
.I 

I 
I 

_ .. 

• 

0 

. -... • • u 
c .. 

0 Q. .. .~ • .o 
O...J 

BORING TYP e ____ 6:':-~~"....;;,H~o'"'=l~l;.;.o_w __ S_t_e;;..m_A...;.::u;.~;gz..e_r __ _ 
SURFACEELEV. ____ ~9~6~6~·~0~';f ________________ ___ 
DATUM 

REMARKS VISUAL CLASS! FICA TION 

_ o: o \ ______ ::-.: -'--·--__;___ moist SILTY SAND, poorly grad-
__ __} 0 ci 0

' • --.:_·-sM- very dense ed, rounded, nonplastic, 
_ _J : 0 : IZJ-S--50 /-2'-'--.:,..1 

-r; ;_· _ __;_ __ -I brown 
1-----·~.ott~:.! · ' note: concrete frag-

5 -,; :·~::P'.\~ [!J-s-;--r3 ; ments & other fi.ll , , /:. •·: \L-------J-:~!:!.:::.~.::::.._==.::-=c.:::..:::----f __ ___.; .. ·~ -·----~~--'---~_;, __ 
' 1"\)'· : '- moist GRAVELLY SAND, consider-

=~~~:~ =-:=~-.. . --. ____ ;__ ___ -___ -__ , medium dense :~~:n:~i~~, w~;~Pf~=~~~; 
10 -· ;_9.:.~: IE}-u---l-Q-l-12~-' -GW- ~~n::ry gray to brown 

~= : ~~~~ ~- ;~- ; =~--,--f---" ·-. -;---- note: asphalt fragments 
. -~:~ ; , : ' ! from 13' to 15' =:---: ;:.:6~: i--,--,---~ ~: ·-·-·----

15 --' :•o:::o jgj-s 50/'-" : :.:~~~: - .. "'+-,-..;_----.....,....--1 

I===:=:= 

201---' __ _j 

~ ---· 

' ___ ; 
i 

---! 
i 
i 
~ 
---! 

---· ! 

: 

I 

--i 
I 

_ __j 
' --< 

·! r,-.. ----,----~i .,.._ --~ 
i---'-----'--~--_.:_ ___ , 

~---------------_.:_----~---1 I 

' j 1---i_;__ __ ;,_ _ ___:~-~----

-----------,---__;_ __ .;__ __ , 

._----!. __ _..;. __ __:_ ____ ___;_ ___ , 

Auger refused at 16' 
Hole caved to 13' 

--

i 

~----~G;R~O~U~N~D~WA;T;;ER~----------------~-L--------------_j----------------------------_j 
.----=~~.::.:.;:~::..::...:,.:~---- SAMPLE TYPE 1 

DEPTH ~:~e I DATE A- Auge• cuttings •. B -.Block sa"'f>le ~ 
S - ::: ?·~· ! .3~:: 1.~. lube oomplo. -1 X [ 

SERGENT, HAUSKINS & BECKWITH 
A-9 
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PROJECT Prooosed Bridge LOG OF TEST lORING N0.--'5;;;...· _ 
JOB NO. E84-121 DATE 2-1-85 

! 
RIG TYP e ____ -;C~ME:=IT---;5~5::..:;-:.-----::::;"7""-~----

.. • IL. 

.: 
-= ... . 
0 

. ~ • • . gl ~ .:: 

3 
c .. . ~ 
;;o 

I BORING TYP E ___ ....;6:..1:.=.2":'"
11 _H;;.;;·.::o_;;;;l.::l.::o:..;.w:..· .....:S:..t;::.e.::;m=-::A:=u::;;g~.:e:.:r:..,_,_ 

SURFACE ELEV. ____ ~9~6~4~0~'T-'------------------·-uo . c .. 0. 

-=~~ l: ; 
g~ u 3· 

... 
~ u 

c 1- t~ g-, 
;~ • • 0 ; 

.5 ~ '0. a. ".0 ... QO. 

c . ·- ~>-"" ..... c .. .... E e ..2~= 0 • .. ~ . 0 0 ~.a 

UCI.O: Cl..J ... "' Gl-..! O..J 

0 
' g~l::l~g, . 0 . 

.. -- -~ o 
0 

o '--~--;--------.!..-5-M-

~----'o·~~-----------~~----------4 ; •• ~ :-..£_/ ; ... _; •••. -- 33---: -.;-·.~,------~ 

DATUM 

REMARKS 

moist 

medium dense 

moist 

VISUAL .CLASSIFICA TIOH 

SILTY SAND, some clay, 
low plasticity, brown 

-· --i • • 
5 --· ••• [Zj (' 'J•J . ! 

i • • &J: L.4 / . 

--· ... medium dense 
to dense 

SAND, spme gr.avel, poor
ly graded, rounded to 
subangula:r, nonplastic, 
brown • • • ----i ••• 

___ , • • ·-·-··--_:_·---.,.-------! note: ·man-made fill 
with concrete fragments ••• t.. 

10 
__ _: ·;: ~~ · _3_,·.:. __ -'--·------~--SP- moist 

• l • 

···-~ ·;; ~-~-; -· . SC·- dense ••• ,....._. __________ _;_ ___ l 

CLAYEY SAND, some gravel, 
poorly graded, rounded 
to subangular, low plas
ticity, brown 

15 ---: =~i·= EB]-B-5-0i-5J..L' --~-__;_i ---1 note: small cobbles to 
___ !;~·~; [ __ · -~·· __ _;; ___ -__..:;-----~--c;p-1\ large gravel at 17' - -··; ~~~!4~ r ·-l \__m_o_i_s_t____ CLAYEY SAND, GRAVEL & 

d COBBLES, poorl~ graded, 
20--: 

l ---1 

' 
i ---· i 

---! 

---~: 

---· 
i ___ _, 

very ense ! subrounded to subangular, 
~+'__..: ___ ~---~-~-----1\ low plasticity, brown 
i t===============t-=== 

I I 

. ! .--l _i __ __;_ __ -i----'-----1 

A - Auger cuttings.. B - Block sample Ba-! none S - 2" o.o. 1.38" 1.0. tube sompie. - 1 
'' .,.,. n ~ "" '"""',... • 1.... ·---~ AU 

Auger refused at 19' 

Hole caved to 17' 

SERGENT, HAUSKINS & BECt<WITH 
A-10 
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PROJECT Proposed Bridge LOG OF TEST lORING N0._6:::...·. _ 
JOB NO. E84-121 DATE 2-1-85 

.. .:: 

-~ = ,. 
v " eo c - .~ ·o o 

I RlGTYPE ________ ~C~ME~·~-~5~5~--------~--------
BORING TYP E _____ 6::,;}a~"~H:.:;:O~l:..:l~O::.:W~S::.t::o:..l;:;em~~A~u::.c;g~e:o.:!r::...-__ 
SURFACEELEV. _____ 9~63~·~0_·•_+ __________________ _ • ... 

! 

1 
0 

,. . 
~ ~ 
c " o1 .... 
• ..o 

O...J 

o
U o 
0-

5 ; 
-~~ 
0 0 

::&0. 

.., " .. ..:: . ·;; 
; ""' ·- " c-::>U 

DATUM 

REMARKS 

0 I • • I moist 
-··--·~ • • • r--~-------'--'---~---
-----1 :. •• ~-------._---,-'----:-,-· ---''--- medium dense 
··-----1 • • k0J. s--T5 , · .,p-

5 - ; :·:·: ~-~ zo --.. -. '--·----·.---
--.- • • l::., _ _;t. __ .:....;._.....,_ '--'--"'-'--'--·---

VISUAL CLASSIFICATION 

SAND, poorly graded, 
rounded to subrounded, 
nonplastic, brown 

note: trace of concrete 
fragments 

1--_,..;...:...;' ~ .... •"'i:---.,------_,..;....,-..;_ ___ --1------------.. ··· ------------------;, ·:"':': -

=----: j•::.~.~~ 
10 '······ ---,:·~~.;~~ 

--- -~-:~~: .. ~~ 

15--: 

---·' i 
-------· 

' ; 

___ ! 

! ---, 
---1 

I 

1--j 
___ I 

___ j 
___ j 

; 
i 

-< 
f ·---

---f 
: ---. ___ ; 
i 
~ 
___J 

i 
I 

moist 
very dense 

------------:--·--'----- ·:\ ' \'; __ 
f ---·-.---·-----'----'----! 

. i 

'
:---·-. ·---~--:---7...,-.'--'_----l 

! r-· --------T--~--t----
i ' . ., 
~ j !_J r-r-; ~---~-~---1 

: I i 
i i 

. ~ 

---t 
----' 

i -'.--·f-' --.J-~--i----!----1 
'· : 

' 
r-·--~ ___ I 

GROUND WATER 
SAMPLE TYPE I 

SAND, GRAVEL & COBBLES, 
poorly graded, subround
ed, nonplastic, brown 
note: increasing size 

1

1 
of cobbles below 10' 

- - ...... _ ··--·~---- ·-·--·_., ____ - ~ :···:::::::=::=:=-

Auger refused at 12' 
Hole caved to 10' 

OAT!; 

; : t'~:~~u~t·i~::·~·~· ~u~e s~:;~~:~mpie_.1!a _s_E_R_G_E_~--~-:.-~-~-~-~--~~-. ~--S-~-.. -.~--~--~-K_W_IT_H_ A_ ll 
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1 of 2 
PROJECT Proposed Bridge 
JOBN~ E8~-121 DATE 2-13-85 

LOG OF TEST BORING NO. 7Afy;B 

I. RIGTYPE ________ ~M~o~b7i~l~e~B~-~8~07·~~~~~-----

: 

I BORING TYPE ___ ...:6:-lz~':-' ...:H7=::S:.rA:.....::&:.._4.:...1.:-o:.? '_' _O=D=E=..:X:..._ __ _ 
SURFACE ELEV • ___ 94J6"'-3.L...... QlL-' + _________ _ "i • .. c 0 IL ~ 0 v. 

.s g~g DATUM 

-= 
1:· .. -
; .. ~ .. c c .. • " .. • 0 uo..a: 

VISUAL CLASSIFICATION REMARKS 

0 I • • ~ i 
••• '· --·---J: __ _.... __ _;., ____ moist to 

• • i,_· ----,--··-.. ---~: __ _._ ____ very moist 
-----~-i 

-~ 
I ••• 1 : 

•• ·-·, ---·4 
5-----: 

i ---------~i-----r! --------~ . :: ~-----------:,,....---_.... __ -;,---

SAND & GRAVEL. trace of 
clay,·poorly graded, 
coarsegrained, subangu
lar, nonplastic, dark 
gray 

I 
---: ·.·.· !~ . . . :-sp----- . . . .. -----------.------
---··A :: 

• • • I • --: • • . i l 

1 o -- ! ::::: rv _A_: __ -.~==---":------;!----::-· ---1 

·• .. ·. It\. ~ : ! I 

very moist 
to moist: 
at 32' 

SAMPLE TYPE I 
A - Auger c:u"ings.. 8 - Block sumole ~ 
S - 2" 0.0. 1.38" 1.0. tube sample .. - S 
•• ft•• ..... .., ,.. •-•• , .... •. . . · A 

SERGENT, HAUSKINS & BECKWITH 
A-12 



I PROJECT Proposed Bridge 
JOBNO. E84-12l DATE 2-13-85 

il 
I 
I 
I 

.I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

i • .. c • u. "0 u 
.: 0.; c 

" 0 0 
.;; c: .. -

;0~ .. c c .. 
0 0, c.. 

Q un.a: 

___ ; 
85--· 

i ___ , 
1---i 
_._: __ , 

··: ---· 
-.--; 

i 

---! 

~ ;;;. 
0 ~ c ,., 

g~ E e • c 
• ;;o - .! .. -: 0 ~ ,; o- ·o a ... :_g~ -; u 0 

3· 1- u "' u .. - ~g ...,-=: • 0 • 0 • ~ :e a. a. .. "' . Q -;U . ·; ·--- ="' .. .,. E E oo- ,.~ ·o ~ ·- 0 2 • 0 0 - ... - """ c-
Cl~ "' "' co -..2 Q..J :eo. ~u 

: ! ···-
i I 

I -
l I 
' i ·---· 

' 
I 

i 

! 

j 

: 

I 
; 
I 
I 

' ' 
.:>l. 

I 

! 
.----·---~----~----~---1 

I i 

' ' 
' : i ' 

-' -, -!----:-i __ _..;.:---'-l---1 
i ' 

i 
i 

! 

' 

. j 
! 

I I 

I 
RIG TYPE 

BORING TYPE 

SURFACE ELEV. 

DATUM 

REMARKS 

very moist 
moderately 
firm to 
very firm 

.. GROUND WATER 
SAMPLE TYPE 

DEPTH HOUR DATE 

6};;" HSA & 4.}" ODEX 
963.0 •'! 

VISUAl. CLASSIFICATION 

CLAYEY SAND, well graded, 
fine grained, low plas
ticity, brown 
note: very clean sand 
at 50' to 52', increase 
in clay content with 
depth between 53' to 56' 
note: considerable clay 
between 75' to 78' 

Auger refused at 16' 
Began ODEX at 16' 
Stopped ODEX at 81' 
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PROJECT Proposed Bridge 
JOB NO. E84-121 DATE 2-4-85 

LOG OF TEST BORING N0 • .__.8"-· _ 

. • • -... . I 
RIGTYPE _________ C~ME~~-~5~5~------------------
a OR lNG TY P e ___ ~6?z:.;-;."-:;H~o:::'li:"l::.O:.:,W.:.:;._.:::Sut..:e:::m~:,jA~u~~..:.e;:.::r::.,_ __ 
SURFACEELEV. ____ ~9~6~4~.Q~.-·+~--------------------

"" . 5 
-s 
Q. • Q 

0 

.. c • 
" 0 " 0:.-.:: c . 
::0 0 0 
c ~-; 0 .. : 
c c .. 
0 • • 

ua.o: 

I • • • ---···, .. 
---..f ••• 

t •• ·---·, ... 
---: .. 

5 
___ .••• 

i •• ----·· .. ____ _: .. 
.. 

-~·- ... 
10---: •• 

I ••• 

~ ~ 
=· • .. 
0"' 

~.: 
C..J 

~--·---'----'---·---
: I 

·-------;---~-----:----! 

··--~-----'-___j ___ ~_ .. -

-·~---~--------'__BE_ 

~-s-:-S·O-j-4,.u-__ _, __ , 

DATUM' 

REMARKS 

moist 
medium dense 
to very 
dense 

VISUAl. CI.ASSIFICA TIOH 

SAND & GRAVEL, poorly 
graded, angular to sub-

·angular, nonplastic, 
br·own, 

no.t:e: coarse grained 
g1:9-vel .& sinall cobbles 
below 7' increasing to 
large cobbles \vith depth 

1---~: •• ~·--------------+---------+--~---------------------1 .... __ .. ~-- -~-:- .. : ~---·------1 
'a 0 0 0 t;:--;;i . ··--·-·-·--'----;-sc-___ i!f

0
o0

0 . · : i 

15 --. o o"y III."'A-rJt-.s~-~:4~2,_ _ ___; __ .;__ __ 1 

moist 

dense 
CLAYEY SAND, consider
able gravel & cobbles, 
poorly graded, subangu
lar, low plasticity, 

;-·~.~~---~==·~: ---· ______ r ·-- .\~::=:::=:======f=b=r=o=wn===================l 
i 

20--; 
__ _j 

---' 

---; 

---' 

1----

f--..: 

·---, 
_i 
__j 
1----'i 

---; 
' 

; ---, 

i r--:------7------,- --~---1 
I 

I 

--~-~~-~-------1 

~------~---+----~--4 

' ~--. -j----f----'----'----1 
~~~--~------~~--~ 

-~---~-~--~-~~ 

Auger refused at 16' 
Hole caved to 13'9" 

r-----~C~R~O~U:N~D~WA7T~E~R;--------------------L------~------_JL_ _______ ~--------------~ 

l
r--~~~~~~~---~ SAMPLETYPE 1 

OEPTH UHOOUURe t DATE · ~ - A - Auger cutt•ngs.. B -. Block samplo 51 
S - 2" O.D. 1.38" 1.0. tube sampl•• - S 
II ..... "" .... ., 1 ...... ,... • I N-· '· f A I 

SERGENT, HAUSKINS & BECKWITH 
A-14 
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PROJECT Proposed Bridge 
JOBNO. E84-J?] DATE l-31-85 

" .. • .. c . • II.. ~ 0 u 1 2 ~ 'ii g 
~ 

c: .. - :c· ·.: .. .! 
"''" "' c c .. 

• 0 • .. ~ 0 
Q ua.a:: U..J 

0 i •• ___ __. . . . ·---·~-.,--"------.;__ __ , 

.... 

j • • t--..,.__· __ ; ----; . . . ----'----;.....--
·----j .. .. • ~-s-:,_'113 ~ ( 4__;_ __ -J 

s-~··· ··-~,~ .... 
~;·::~. 151. : 3: 

' • • • . ·. ~----~-- :---;_· SP-=. . . _ ___,........;__---'--'-. ''-;' ·------'----
--------:----- .SJ"L 

• • 
10 == :.: .: f~L~~----'-..--5 ; ____ . 

·---' •• l-
-----' ••• l 

LOG OF TEST lORING NO. 9 

RIC TYP E _____ C~ME;..::i7_-;;5.::::5-::-::----:::---,...----
BORI NG TYP E ____ 6;;;;""-t-2"1'"__,.;;,H:-;o;:..:l;::..l::.=..O.:;W_;;S:.:t::.;e:::rn::.:_:..:A:.:::u:J:g~e:;r::._ __ 
SURFACEELEV. _____ 9~6~6~·~Q-'~*------------------
DATUM 

REMARKS 

moist 
medium dense 

VISUAL. CL.ASSIFICATION 

SAND, some silt & gravel, 
poorly graded, rounded, 
nonplastic, brown 
note: considerable 
gravel below approxi
mately 10' 

i • • ;------,,-----_...:-. 

r-=====~·r·~·1-~~~:::;;:::::::~:;;:~====3-------------t-----------~--------------1 15 i ! : o IJ\J ~. ::u ·i SILTY SAND, fine grained, 
low plasticity, brown = -~, m ~: i~===-+==--· ____ ;._ __ 

.20 ; .• '::'4'-. IVI·s 66 
__ ,·:·~·:.: 1/'\1"-'~--~--i---'-__,.........-1 SAND, GRAVEL & COBBLES, 
1---<!~·::e: ~1 __.,.:~ _____ .!._ _ _r_=-.-1 poorly graded, rounded, 

40--: 
; ----. ___ i 

i 

___ , 
' 

:;.:-:· i 

------,~-------_;_---1 

--r----~----~-----

; . 

' 1 ' 
~~----~---~----~------1 

GRAVEL, some sand, 
poorly graded, subangu
lar to rounded, nonplas-
tic, light brown . 

Auger refused at 37' 

Hole caved to 19' 

~------G~RR,OOU~N~D~W~A~T~E~R~------------------_j----------------_l----------------------------_j 
(,.-o-E-I"T-'H'-'-r f..:..;HO..::;U~R;.;.;..:,.:;:..::j~oA-T-E~l SAMPl.E TYPE J 
l 3 3. 5 'I 10 : 31 (1 1-31 l A - AUller cuttmgs. e - Block sample ~ SERGENT, HAUSKINS & BECKWfTH 

~-- ~:: ~-~· ~-~~:: ~-~· tv~e sample. -J X j,-------~----------A-15 



~-; PROJECT Proposed Bridge 
JOB NO E84-l21 DATE 1-23-85 

1 of 2 
LOG Of TEST lORING NO. 10 

I 
I 
I 
I 
I 
I 
I 

~ 
I 
I 
I 
I 
I 
I 
I 

i 

3 I RIG TYPE Becker Hanuner Drill . . 6 5/8" O.D . Pioe D 0 c ,.. BORING TYPE il& .. c .. 0 .:: :;o - -~ 970.0':£= 0 Q, -· . .... ·- OD SURFACE ELEV. 
u. ((.), 

,., -o- ·-=!) uo 
a: 1- :. ~ :- ..... .- "' u DATUM ~ ~ HE 0 

c· • • c ""0~ • D D , 0 

7l 0 ;;; Q. Q. .. .0 • 0 a. ;u D " a..,. J-'0 ~ .. 
Q, .-I <1l 0 E e oo- ,...; ·o o ·- . .. IXlP..I'« ~-o Jt .. co;:!] .... c- REMARKS VISUAL CLASSIFICATION 

0 ~..J "' Q..J =:a.. ::lU 

0 ____ .0 _ _; 0 0 0 
: 

moist SILTY, GRAVELLY SAND, - -- : ' ·-__ O_.J o o \-j-1-: l 
dense well graded, angular, ·-· __ 6 _: 0 0 0 l rounded to subangular ···-:--·--i 6 i 0 0 A-=---·-, _ _; 

; gravel, slightly lime -· ·-: 0 0 0 

5 - L o cemented, nonplastic, • 0 
_12___: 0 0 0 ! . ' broWn 

·~ 
-------·-··· .. -·-----

_21_ 00 
10' 6 __ . () 0 0 . . note: cobbles below 

~10 00 ----··- -sw 
000 f-- --·--

10 _2_ 00 ' 1-1 ... ;w __ : c Do 

.~ 
: . . : 

-··~·- --~------· --·· 
.. .32___: 00 ' : I : 

......:26_. 0 00 ' : : I 
---~---· -· __ L9.........i o o .. A ' -_2.3 ,ooo 

15 _; oo _r, . i I 

-}~ ·-! o0o0 o .1_1 ' : 

L j ! 

51~~ 
-:··· • -- -·--•·' n-----------... -----~--, 

' 
; ; !· 

~~-;!~ j i 1 moist CLAYEY, GRAVELLY SAND, 
'-- ! 

; i ! ! ~c.__ dense some cobbles, well grad-
20 ' ed, subrounded _u II r/ ! i I to angu-

27 : <>"(I I ' ! lar gravel, slightly 
1--2.5_! 0 0 i i ' i i 

\ 
lime cement:ed, low plas-

4_jooo 11 Ai I l I ticity, dark brown 
-· oo 
_LS_j 0 0 0 i i ! i I -··· 

25 moist GRAVELLY SAND, some _ _.18_1 (I 0 Ji ~ cobbles, well graded, 32 l 0 0 0 ! ' I i l very dense 
_2-6! 00 I \ ' i ! . S1:L 

angular, sub angular to 
. -·· ·--? 0 C) 0 rounded gravel, slightly _.)_8_1 00 

! f ! i 

' lime cemented, low plas-
30 __s_o_: 0 0 0 : i 

ticity, _5_5 I oo J I i i brown 
__5_4.~ 0 0 0 

I 

l ! f ! 
-...!± 0 0 ' i :9._.., 0. 0 0 ' 

, ; 
l 

~ .• r,;-.•. ' 
; ~ 

.....2.8_j :o-.'--o ! 8.. ·-·· 
35 45 ' .~·~<:;_:: I ' 

j moist -SANDY, CLAYEY GRAVEL, _As--: :o:~o: If--\ ' ; . ' some cobbles, well --....: ::: ......... very dense _6.5 •.• Q: •• ' graded, sub angular to I _: :{5::~ . ' ---··· rounded, slightly lime £4-.D .~; ••••• l ; : 

40 
_lL' :·:=.Q.-:.,: 

I I t cemented, medium plas-__ ; ·.Q:.u 65 t ...... f I ticity, brown -· - ___; :.:~:; I 

71 I~::~ j_ ' I ! { rv'W-w.8_l f:\s:.- : I i ! GG i9 i :o-::-il -A-' ' i ...S. ! 
144 ; :-:{(f.:·{ t:-4.,_ I I I ; 

. ·o ···-'-' 42 •~r.)): . i --···~···. 
I ' I 

_5_0_: ·fi::~ IJ . : ; I I 
-.L6 J-·o:·· ·r-· \ ; i 
104--: :~::·:: ' ' ' ·gg-.. ·u~ 

~ ' ' 
50 

=~·.. ... • . 
"'- GROUND WATER 

SAMPLE TYPE I 
A - Auoor cuttings.. B - Block sornpio r;:a SERGENT, HAUSKfNS & BECKWITH 
S - 2 .. 0.0. 1.38" 1.0. rub• somple. - S A -16 
•• ,..,, ,.. -. ... ,,..,, o ,.. • • • A I ,....,, •• ,~ ... , .... ., ......... , .... .,, ,.,, ......... 

I DEPT~ I ~~~e f DATE I 
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2 of 2 
PROJECT Proposed Brid~e LOG OF TEST lORING NO. 10 
JOB NO . E84-121 DATE l-2'i-8S 

l RIG rv p E'------:B~e~c~k7-:e~r;:;.· _H~a~mm~e:.:r:--;-:DI!.:r:..· .::.i.=l..:l __ _ 

.:: ,.. . - ~ ·;;, u-. -... 
0 .. 

?:i 
C...l 

i 
it ;;o 
o

U o 

e 
--~ ·o a "' ., 
.,~ . ·; 
; "' 
-- 0 ·-::lU 

1 
BORING TY P e ___ -:6:-::· ;--:5~/-:8~':-' ;...:0::....:...;. D::...:... -=-P-=i~p.::e:..__ ___ _ 
SURFACE ELEY • __ ....z.9.L7..l.IO~ • ..l.0(...

1
_:i":...· ----------

DATUM 

REMARKS VISUAL. CL.ASSIFICATION 

5o 164 ' ·o· :o'l\ H--"----,__ __ • ____ • -

~j6~~3q :~-~~ ··1--~~--------·= --'- . _.; :;:b"·:: ' ··-"----,-----· __ GW.-:::. 
-~8~ :a<¢.: -. A~---.. -- : GC_ 

55 --: ::-:o.~~ .Hl'-1~ ..... --------,.-----~ 
43 - -~~·.:o~ . t----------+--------t------------

=~~ ; a:o:o ~~~- -~---·-----::~~----=_-3-w-- very moist CLAYEY, GRAVELLY SAND, 
_13 __ .o 0 0 ~ ______________ 

1 
very dense somde dcobbles

1
, well b 

60 11 e 0 . . gra e , angu ar, su -
22~76~ \ angular gravel, slightly 

--- _, A;;;g ...: ---- -- · : --- --- i\ lime cemented, medium to 
159_;~ +---,-----: . 
j-~ 1i~ ~- 1f~ ~A~--: ______ ~··-:::_-:=_-:=_-:=_-=-~-=--=.-=.-:=_-=:, ~.-v_e_r_y_m_o_i_s_t_.......j._~-~....:· !::::..~-E....;~=---1-;A_s_;-~-~-i-;--=-~-~:-e_b_:-:-:u-v-·--

65 14 : a0
0 0: [- · : ' firm el, angular well graded 

__ 3 ..; %'%2' r\· : - sand, subrounded poorly 

-
4
i : o. 

0 
o. 1- -· lime cemented, medium 

-248---;~0{%~1--- --,:------ ~-: -- graded gravel, slight:ly 

--- o.o :.__ , plascicity, dark brown 

70 ~~--~;~~~~~ •\--f*:~;-~-;-----;----....;_;~-Q~~r 
~~~~~~0~0° r l i ~ j A1 I ! 23 l 

r-· ---
90 ' 

! ' i --- " 

' l .. : i 
j ! i 

' 
I 

' ---; ; 
; i ! . ---. ' 

! i 
j 

i I 

I 

i ' ; ---
' ' ' 

GROUND WATER 
DEPTH I HOUR I DATE I 

; I 

i ~ 
i 
; i 
i : 

~ I 

; ! 

! 

' i 

very moist 

firm 

SAMPLE TYPE I 

SILTY SAND, some clay 
& gravel, poorly graded, 
fine grained, subrounded 
gravel, slightly lime 
cemented, low plasticicy 
dark brown 

Stopped hammer at 89' 

A- Au11er eutrittos. 8- Blodc somple!Xr.- SERGENT, HAUSKINS & BECKWITH A-l] 
S - 2" O.D. 1.38" 1.0. t .. b. •ample. -
to ... ,,~,..,"I~'''"", L ·-·, A 1 ..... , ... , ..• ,,.,.. ................. - ................ -
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1 of 2 
PROJECT Proposed Bridge 
JOB NO E84-12l DATE 1-24-85 

LOG OF TEST lORING NO. 11 

I 
RIG TYPE Becker Hannner Drill 
BORING TYPE ___ -:;6~5~/~8:-:'":l' ~0;;..:...:. D::;..:.... _P:...:;;;i..c;;.p.;:e ____ _ 

SURFACE ELEV. ___ ~9~7w2~.Q~'f~------------

R!:MARKS VISUAl. Cl.ASSIFICA TIOH 

• " • .. • g~ ~ -• ... 
-· a z:- ; ... tl). ... ... c,.e 

:>:- .u: a ... t~· ~ -~, u 
~ " 0 1-1 0 .. • • • 
-!: .:c· A. Q. ..... - 0 ... 

.-l QJ 0 2: 
~--o ... e e 
~~] 

.... 
• ~~~ 0 a .... 

Q C>..J ... "' O..J 

DATUM 

1: 

O 28 I • • ! i ___ .. _ • •• ,- _. _ _i __ -'----~---' slightly 
-.-1.·._6 .. ! • • · · mo.;st to·· 

GRAVELLY, SILTY SAND, 
poorly graded, fine to 
medium grained, subangu
lar to subrounded gravel, 
slightly lime cemented, 
honplastic, brown 

1fl• • • ~~--1-···A~: :---, .. -· . ' - mofst . 
=1~ l•:• :• n very ciense -

5 --··-,· •• ~ 
_3_: • • -.-.-J-. ~.-· 
-~..... .--. --: ·--1-------·.;-------

1 ' ••• 
---1-- • • ~---v:---- ---- . ·, 

~ ~:··· n· . 
J...O ·- 1 __ :.·.·. ~ 

__ l_: • • ·----'--· ---~:--.--:------!-: ·:: ~1r~ _: ___ i_ -...,.....1..~ ___ _ 

·-a-: . :: ++~~; -----!-: ---'"--·f-SP-
15 lQ i ..... lt:H-----'-__;• __ •:._' ---_J__Q__. __ · • • • - __ ..;..: --~---~i_ --~i ____ _ 

_ 2L .·.-. ---';·---· -- _.1_ ____ .....:1---
_16 l • • : : 
. 28-l• .•• i--·---:---,------'-l----;--

' , __ _._i ---l-'---i;'----1 
' : i I 

20t-2-s! ... 
---! ••• 

26 i •• 
2s! ··• 17 j •• 
-·-____..; ... I 

25 23 I • • 
- ~Q_j • • • I , , ; 

27 ! _•• H:/~H---:,--~l----~i----~~-~ 
____A 0 ' ·;.~~,. : ; 
. - -;:·:-.::: 1- ·-:-----~---'--;__----! 
_:.:_6i!:_~ .~:.·e.· ,_.· -+-......:.....; _ ___..:, __ _;_: _ _:.:::....__-1 

30 =:4."2_:.;; .. :.·· 
50 ;~:.4{:~ , I 

--· ... ..... lt-1+--,---~--=---....;---t 
3._L::#·~.: I I i , , i 

-46 i ::·'fi';:: +-\/H-_;__ ----C, __ .:_i _ _:._1--i 

_5_1 . :~;f: ft-A:-; --..:....' ___ 1 -~c:i_---'--1 
35 4273 : ~::\!. ~;, i' : I .. 

_,_; ........ ---t'-t-...;.'-------...;....;.--...;._,·'~· ~-i _3.3. : .~ •. :;,: l 
. - .... ;.~ -·--......,..-, --~---'::-----'-:....! 

14 ; :·;.-· .. ·.. 1 t 
HJ._i ~~-:._~; t---+-=:_-=_~ -=_-=:_-=:_-=:_.:_;;_ -_ -_ -_ ~..!.;".::._-=_-=_-=_--'-.~ ,...-Pc--'-1 

40 4] . ··.:•·:· i j ;~ '. 

. '·-; ! :···.::.: I' 
__!:!-...£.....! --=·•· H-tt---:---+! --+--.;.' -----1 
___56 ! :·.-;i;~; I ! ! i .· Wi:J :;·:=~:H--t,+-~~ ---'--+i -~~_::_--1 

36 ;·.·-~:; :JAi I i ! 
45 45-; ;;-:): !'---'--;_:,___...!..., --

15 0 i :·:j;r I ! I 1 
j_1.00 ~ ~-~:): lHlL-tt---:-----:---+1--.;...i _:_~I 
llB_: ;:·~:·:!u .__;_' ____ .:._: --l..~ ~-I 

_LQ_6 i ~::!·.L' I i 80 :-::~;r-1:-------,--.:_ __ , 

moist 
very dense 

note: cobbles below 20' 

SANDY, SILTY GRAVEL, 
some cobbles, well grad
ed, subrounded to angu
lar, angular sand, 
moderately lime cemented, 
nonplastic, brown 

50~--~~~~~------------~--------~------------------~ .__1 GROUND WATER 
SAMPLE TYPE I I DEPTH I ~OUR f DATE I A -Auger euttingsc. 8- Block sample '>al 

S - 2" 0.0. 1.38" I.D. tvl>e somplo. -
I. ...., ,.. ~ ~ ,..,.. • ... • ~ -- I . A ' 

SERGENT, HAUSKINS & BECKWITH A-lS 
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2 of 2 
LOG OF TEST lORING NO•. 11 PROJECT Proposed Bridge 

JOB NO E84-12l DATE 1-24-85 

I R rG r y P e ____ .-!B~e=-lc~k~e~r=:-· ..=H~a~rmn!!!ll!e'"-'r~· -'D!.!.rL1.~· 1~1"'-' __ _ 

• • II. 

.: 
-s 
Q. . 

Q 

-

--i 
' 

--' i 

--~! __ I 
' 

: ' 
! ' I 

! ' 
l i 
; : ! 

;. ! 

; I 

~ 

GROUND WATER 

-,.. . - ~ 
~ u 
" ~ .. .. ca. .... _..., 

Q...l 

c 

=~ 
~3 

I BORING TYPE ___ *6~5t..../i-8~"r0..:.... ::;D..:...·-=..P.:::i..t:::P.:::e ____ _ 
SURFACE ELEV • __ ...:::9~7-=2:..:.·-=0:....'.: ;-_:...._ _______ _ 

i ! 

f i 
! ! 
i I 

' : 

I I 
i i 
; i 

: 
; i 
I 

1~ 
.:.::: " -- 0 c-
:::IU 

DATUM 

REMARKS 

moist 

very dense 

very moist 
to saturated 
very firm 

SAMPLE TYPE I 
A - Au9er cuflings. B - Biock sumple !~ 
S - 2" 0.0. 1.38" 1.0. tube somple, - S 
•• .. ,. ,.. - .. •-·• • - ' • D 

VISUAL. CLASSIFICATION 

SANDY, CLAYEY GRAVEL, 
some silt & cobbles, 
well graded, subrounded 
to angular~ slightly 
lime cemented, low plas
ticity, brown 

SANDY CLAY, some gravel, 
poorly graded, medium 
grained sand, slightly 
lime cemented, medium 
plasticity, brown 

Stopped hammer at 89' 

SERGENT, HAUSXINS & BECKWITH 
.. .... A-19 

1 .. 
i ·. !·· 

'i·· 



~ 

~A - - liill , -- - - -----
Test Pit No. l 

t 

Project ~_1E.ia River Inprovemmts - ~~~~ }. (~--.!!~:~..?! ·-········----------...... _______ .......... ______ -.,;-:-~---~--_-Job No.·. 2146J003 

Elev. Top of Hole ....... -----~~~---.... Location: ·----~~t_l.._cm- 37+0~!. 610' ~~--- ---·--·-·· ... -· .... · l'repart>d By __ i!!..~,~hill!Ps Date 9/19/86 

Type/Size of Boring ---~9~----------- Rig Type . __ ~:':"':" .. ____ .......... ____ .. ·------ ........ _ .. __ ..... Reviewed By ~acquemin Oat,. 10/15/86 
=--,~~=·- ==·~=~------ -=-:;.;c::t;:;:::::: -

~ l.lrv Wacer g 
-- ~ l>t>nittY Content ] j} 

Depth .. j>cl % "'] 

j c ~=-··-'· r t 

o-o.s ML 
0.5-2.0 t06,0 o.o SP 
2.0-3.5 95.9 1.0 SP 

3.5 ~ 
3.5-6.0 03.7 1. 7 sw 

CROUNOW.t,IER CONDIJIONS 

~~. 

S• Oil I Yl'l DESCRIPTION 

(Modili ", Coltlr, O..nsity,Moislure, t'tc.l 

Brown Sandy Silt 
IJ.ght Grey-Brown Cl:>ar 
Grey-Brown Fine San 
2" Layer of Brown Cl 
Grey-Brown o:>arse San 

-

se to Fine Sand 

yeySilt 
d w/ Gravel 

Dlt; _9/19/B~(;oundwa!er Encounler.-d __ x~----
D•t• ---------· lmw• ______ _;__DI!Ilth 

D•le ________ lun•· .......... _ . ....,:.; __ Do!J•th ____ ~-__ _ 

----·~-=-==~ 

--.-:::'"~ '. 

. 

Particle Sile c. .. := = Plot· c..-. c.-. Distribution % .... ...., - '"'"" ~ 
-

jj illl j 1 l nl i 1 'P ill ~Jh .. Jlh i!UI u "' 
3~ 65 ) ) Pt. pc IK ~ 
9 ':: X X pc IK -- ~ 
9~ i l X ~ ~ -~ 

ra-0< X X X 
"" ~II 4 95 1 X: X pc ~ ... - ~ 

' 

NOTE: THESE DATA. REPR.ESENT CONDITION$ AT THE LOCATION Ot
THE DATE THE FIEI.D WORK WAS PERFORMED AND SHOULD NOT 8l 
INFERRED TO REPRESENT OTH~R LOI:ATIOitS OR DAT£.5, 



-··------- ------

·~ 

Test Pit No. 2 ' .... 
Project-~-A~ Fria River Iup:roverrentsq .. ::-: .. ~c.)} .. ~-~~-~.?.:~2L ___________ ----··---.... ,_ .. _______ ..... ____ , Job No. 2156..1003 

Elev. Top of Hole ... - ........ ~44_ ___ location: ____ §~~io~-:-37+0Q, 35Q' .. ~- .. -------...... ··--. .. . .Prepared By ~---q>le Date . 9/19/86 

Type/Size of Uoring ....... ~ckboe _____ Ria Tvoe ..... .:----- Reviewed Bv C. Jacguemin _Date 10/l_5L86 · · --~------·=, . 
"""""' 

···------,. .. ··-·-·····-- --- ... -·--···-· -----· --·:.,.-;::.;----~=·.:. ~; 

g 
Dry Wit~ fi 

t---- ,! D!lnslly Content "'a Depth 1 pel 'H. ~"" = (ttL_ .. -~· ~ =-:t 

SOIL l¥Pt: DESCRIPTION 

Mudifier. Color. Density, Molsturf', ~tc l 

-==== = = 
0-0.5 ;~P-SW Grey-Brown 

0.5-5 05.0 2.0 sw Grey-Brown 
.un sand 
;e 8and with Gravel 

l. 
Coar 

- '":$:== -GROUNDWATER CONDifiONS 

OM.~· 9/19/86 . NnCuundw•tt'r Encounterl!d __ X ___ _ 
= ::::-=~==---~ -

o ..... ____ , ___ , ''""' -·-·- ________ Otopth ------

Dale-···-----... '"'"' ... --····---- Otopth ·------

.. 
P111ld. Size c. ... = ~ -· CAMtt· c-. Dbtributioo % .... o-or '"ill ..... ...... 

~ Jj d 
ttiJ !hi 

.,. 

uh l nl. .. l i 
., dJ i .:\ ~ l!UI 

. ~00 X X X K -- X 
10 90 ~ X ~ IC -- ~ 

NOT£: THESE DATA REPRESENT CONDITIONS AT THE LOCATION 0,_ 
THE DATE THE FIELD WORK WAS PERFORMED AND SHOUi..O NQT 81 
INF£RREO TO REPRESENT OTHER LOCATIONS OR DATES. 



- ... ______ _ ------ - -

~ 

Test Pit No. 3 
. I ... 

Pro'ect Agua Fria River Inpr:ovenents - Reach 3 (FCD 85-37) . . 2156.1003 
1 -----· -----·------ ... ............ . ........... _. ·-···. -····----··-.. ·--···------ ··-···-- ....... _____ Job No. ______ _ 

Elev. Top of Hoh! ···- ..... ?-4 9______ U>cation: -----~:t:At~o~~ ~0+00~ 250 • L.~---------···- ...... __ .. .. .. .. Prepared By J. P~_llips Date 9/19/86 

Type/Size of Boring ... ~<::~ -----··Rig Type. ·------ .. :::-:::-.................... _________ ...... , ___ .. Reviewed By C. Jacquemin Date 10/15/86 · 
~::=:;~·i''•"<'•'i==-~ ---· ----~---~ --- ~------------~-------~--~ .. .:.~~ 

1----·
Depth 

(ft) 

~ ... 
. ~ 

e 
~ 

Ory W•te!r 
IJ.onsoty Content 

1><1 % 

~ SOli. IYPL! OESCRIPriON 

l~ IModilier,_Coll>r. l)<onsity, Moisturt', •tc.l 
.2 
1..' 

·= = - mm. . 
0-1.5 

1.5-5.0 
107.~ 

97. ( 
0.9 
2.0 

SP Grey-Brown Madiun 8and W/ Trace Gravel 
sw Grey-Brown Coarse Sand w/ Gl:'avel 

. . - . ~-==-::-=.a.=-:*--=·=-

............ ____ = 

CROUNDWAlllll CONOIJIONS 

o ••• ; 9/19/86 NIIIAIU!ldWdl~l f;ncounleCP.d- X 
D•lt --.. ·-·I om~ __ , ____ .,..:_Dlopth _____ _ 

0•1~ -----· '"'!'',_, _______ . __ Depth _______ _ 

. --· ... 

-==:?Wm;c:; 

= ~-i' 

·~w 

P.utkleSi1., C. ode· = = ..... C.....· c.--Distribution % .... ti<lty -.. -~ 

jj e lit 1 J 
Jl 

"' 1 ' l!h l f 'F oG 

IJ ~ ~ HJ !de i!UII . 
2 •• 3 94 3 X X X -- pc 
4" l 10 89 X X X X ...... IX 

NOTE' THESE DATA REPRESENT CONDITIONS ATTH£ LOCATION 01' 
THE DATE THE FIELD WORK WAS PERf'ORMED AND SHOUL.D NOT 8.1 
INFERR£0 TO REPRESi:NT OTHitR LOC:ATI.ON$ Qlt DATE._$, . 



- ,_. ______ _ ------ - -

~ 

Test Pit No. 4 
--~ 

Pro'ect }\gua Fria River Inprovemmts - lEach 3 (R:!D 85-37) 2156J003 
I --·--·· -----..... ---.... . . ........ ..... .. .. -··-·-·----~---····- .. -···-- ............ __ __ .. ____ Job No·---~----

Eiev. TopofHole ..... -~~~-- __ U:>cation:. ___ ~~t~on-30+00, 350' Rt ·····-··--·----·· ............. PreparedBy_.E.:_<?.?.~=-...._ Date 9/19/86 

Type/Size of Boring .... ~~~-----------Rig Type..... ----~ .................. - --------.. . .............. _Reviewed By C. Jacquemin Oat,. 10/15/86 0 0 

-···~- "" w... § ·- ;;;-, ·~.~ Of!C~I:t... ~-- -
1--- >- ()pnsotv Conttnl - :! . . . . 

l(~~t=~-.. 1 JX'I % · ~~ .. --------· :tofoer,Color.ll<>nsot~,Moosture,fiC.) -· 

I I -;I - ------------ ··-~~~-- • ===-~---
~-
\..' - -~=-·=== ··---~ 

I 0-0.2 
0.2-l. 0 
1.0-4 .+ 1103.4 

-------.J .... GROUNDWAtER CONDIIIONS 

0.8 

. 

.ML. Light 
~ Grey-
sw Grey-

- - . 

Dal; ~/19/~ Nn (',oundwaltr Encounteri!d __ X ____ _ 
Dal~ ---------.. - ...... '""" .... ___ .... __ . __ · Dt-111h ___ _ 

Dale---------......... I'""' ..... ---·-··-··-lltJllh -------

Sandy Silt 
Sandy Gravel 
Coarse sand w/ Gravel 

..... __ ..., .. _=~-=.:.~-- =-'-t".Q ··-~ 

P•ntcte Sire r~.,. fi::: = "'" c..;.. c-. Distribution % ..... 
'""' ....... . .... 

1: ... 

~ 

~~ d 
:IJ diJ J 1 hh l nl ~ . s l 'l! "' !dE l!UJ 5,.· .;: i = 

20 80 -- X X X X 
3" 1 50 ~9 -- ~ X tx pc -- lx 
1" 7 92 1 X X lx IX -- lx 

'·. ... /".· 

NOT£: Ttl£5£ DATA REPRESENT CONDITIONS AT THE LOCATION 01' 
THE OATil: THE FIELO WORK WAS PERFORMEDAN.O SHOULD NOT Ol 
INFERFI£0 TO REPRESENT OTHER LOCATIONS OR OATES. 



1\\ - ----- -- ',j- --- ····- --·····--

i(i) 

,. ''•' . . ... 

Test Pit No. 2. 

"' 
Project ...--A~_l:!:.~C!_River. Im:?rov~..:-.. ~~h _3 J~. ? .. 5:::-_J?L. -··-.. ----·--···· 
Elev. Topol Hoi<~ ..... -~-~-~----·-----· .IDeation:-·-· St.a;tion-22+30, 380' ~- ..... _____ _ 

............. •·· ------ ·. --· ........... Job No. 2156J003 

Type/Size of Boring ..... ~9~------ ... - Rig Typl.' ........... ::.:-
Prepared By_ D. _Q?le Dat.e . 9/23(86 

~-=-=== ·-~~-~ ;:.;:-==~"::';',. ~·.;-=-:~ ...... Revit>wed By C. Jaqguemin Date 10/15/86 · -- ~- ~--·-

-=----··==::::o."':=~=·· 

~ Ory W•t~r ~ 
r---- '; l.lP.nsuv Contfnt l~ Depth l pet "" .; l..ftL=~_,, .. \,: 

SOIL IYI't.: OESCRII1TION 

><lifier, Color, !Jo>nsilv, Motsturto, t>IC .1 IM< 

·= -
0-3.0 sw Grey-Brown 

3.0-4.0 ~P-~ Grey-Brown 
4.0-5.5 84.1 4.7 SM Brown Fine 
5.5-6.0 ~P-Sl1 Grey-Brown 

I 

I 

- --G~NO~i~':f/if~DITIONS X 
Oal~ Nil (,uuntlw~lrr f:ntounlemd -----

ll.tl~ ------.- ----- I"''" .. ··---.-·-·-,·---~f.)(>tllh ------
f)alr --·-···--·· .. ·•··•. lonw .......... ;,_, ___ Dfllllh -------

•arse 
Medium 

lty 
M:!dium 

·~·-

--
:and w/ Gravel & CObbles 
:and 
illd 
:and w/ Gravel 

=:=---=~ ··- .;:_,_ -

Particle Sile CtMt = ·- ,..,. Conolt· eo-. Oistrtbution % ·- lloftMy '""' ....... . ..... 
-~ ~ 

liu J 1 u .\! 
"' u 

~ IJ hh l nl f l l 
., 

IJh J!UI ~ ~ .. 

6" 1 10 89 X X X X --~ X 
l 99 X X X X -·- X 

81 19 l X X X -- ~ 1" 5 95 X X IX X --

I. I 
NOT£· THESE ~ATA R£PR£S£Nr CO.NOITIONSATTHE LOCATION or. 
THE CiA'tE THE f'IELO WORK WAS P£RP'ORM£D AN.D SHOULD NOT 8£ 
INFERRED TO .REPRESENT OTHER LOC.ATION$ OR DAT£.5, 



.;· '"J',''•·--~.-.. ····--~~,,..------ .w. . ~!i.'li!'IX'"'i88·\·,·.S.<)(· .• i'!i '\ ~ , I . I ~,.s;._ , h • . - __ .. _______ -........ -- --- -

~ 

Test Pit No. 7 ----
. Agua Fria River Improvements - Reach 3 (FCD 85-37) 2156J003 

Pro,ect__________________________ ---------- ............. ·-·--·----................. _ ................ _ .................... ·-----·----- ...... JobNo. ______ _ 
Elev. Top of Holt~ ....... ~?.!.. ___________ location: ......... Station-12+00, 300' ~- ........... . 

. Prepared By __ .[._!:,~..JJJ~ 

Reviewed By C. J~qguemin 

Date 9/23/86 

Date _ l..0/15/86 
Type/Size of Boring ---~9kme ---··-·--·-··· Rig Type ...... .. ... ~:":':" __ _ f I =-=-=· ... _________ _ ._, 1:.':1,·;:~·----~ 

-

~, I. 1--- ,.. u.., 

rc~:L .. ,Jl,=~ 
0-0.5 

0.5-4.5 
4.5-6 

1 
tly 
I 

.... ~ 
GROUNDWATER CONDIIIONS 

Wiler· 
('.on lent 

"' 

--·· 

=-- --
~ 
:; 

l~ ... 
.; 
1..' 

""' 
SM Ligl 
sw· Gre~ 
sw Gre~ 

-
Oaer' 9/23/86NuGuundw•IPr Encountered_ '"'X.._ __ 
0alr -----· ..... I IIIIP --~--~.....:...._l)("pth ------
Oa ... --~----- .. '""'' ....... ______ DI'plh _____ _ 

:.c.n.==:..:.::?~....._":".·.~.,.,..-=_.,. ... ~':;:.~.-r.;:.-":;~~ -- -
... -· P4rticleSile C...to- - 1tr1o1tw ,...,. c.otit• c..-

-Dislribulmn % •- Sh.,. 0ot1ttty ,...,. - ..,., 

.. ~~.:.;:..~~ 
SOIL IYPt: DESCRIPTION 

IM<xliliP.r, Color, ll<>tisity, Moisture, •lc.) 

~~~~ -.u;:;c:mm -~· 

Brown Fine Silty Sand 
Brown Gravely Sand w/ Cobbles 
Brown Coarse Sand w/ Gravel 

~----=---=:-.-:::-.::::. = .. -:.::===·-= ...:o·~·~ 

i U ! l ! dldlhfJJI!hiubnl 
85 15 ) X X K -- K 

~ 11 1 20 79 pc X pc K - ~ 
5 ~5 IX X IK iK -- ~ 

. 

· .. " 

=·==~~~b-~~~~~~~~~ 
NOTE: THESE DATA REPRESENT CONDITIONS AT THI£ LOCATION Oh 
THE DAY£ THE FIELD WORK WAS PERFORMED AN.D SHOUL.D NOT •. E 
INFERRED TO REPRESENT OTHE.R LOCATION.$ OR PAT'-5. 

--·-----------........... . ··--··..,....,·---------·--························---·· 



..... .--... ... ...... •... "''' .. ·. . ,; ~. ..., ............. . 

-~ - - - ·~ -, ;._ · - r11111/1l -

(i) 

Test Pit No. 8 

Project_:A~_F_:ia River Inproven-e.nts .R:ach 3 (FeD 85-37) 

Elev. Top or Hole·--- .. ~~------ Locat~~-~-·-··-- ·-·S~ti~~~-2+oi), ···325 ; .. it---·---.... --. ........ Job No. 2156J003 

. Prepared By -~¥!!:~ps Date _ 9/23(86 

= -==-~-=·•~:=~ 
Reviewed By~ Ja9quemin Date _Ml/15/86· · 

t:-...~:..·.·=--==-~-R=-..:.:-
00 

Tv~/ Size of ~:j'~~~~~--~---.. Ri_g ~~~~~--...... ~---~~-~ .......... · ..... _ ......... = .. ~~~=~~-- .......... . 
:.,.-;;<.::o-1,':~-::t. 

- ... Dry W11er 
§ 

SOIL 
O.ntity Content -~ 

YJ'I: OESC:RIPHON 

~ 
• . E 

IModifier,l pel 'IC> ~ .... .. too. Ot>ntity, Moitlurl', fie.) 

(ft) =--==-.~~ 
o-o.5 

0.5-0.7 
0.7-1.0 
1.0-1.5 
1.5-4+ 

' 

'=-~. 

I 

:a 
c: -

~P-SJM Grey-Brown Fine 
sw Grey-Brown 05ars 
ML Brown Sandy Silt 

~P_SW Grey-Brown ~iu 
sw Grey-Brown Coars 

-- ·~-==':!:~-_...,._.,.. ___ .~_ ----
GROUNOWA TER CONDITIONS 

0~.,.·..2(23/86 NoCoun<lwat<'r Encounl.-r.,d ____ K ___ _ 
o .... -·-··-··· .. -- ............ ····-----· ___ O.•pth _____ _ 

O•••-------·- .. lmop -----·-··----l)(opth _______ _ 

= :=:.:,;: - =• --•w~ 

.d w/ Gravel 

.d 

.d w/ Gravel 

~~...;:.:..-.-.=--:;- :.-.=m :-:.:c .. ~ 

.... -·········-··-~·-----·-·-------· 

-

P•rticle Si1e C. Ida· = ...... ...... C....· c-Dislrlbution % .... llofttlCl ..... liMy ...... 
J j.~; e 

ih dll 1 l l!h l nl ~ ! l oO A! "' Jlls lUU J\ 

~0 10 ) X K K -- IC ~II 20 ~0 x X K )c -IC po 70 ) -- X X X K 
'()7 3 l X ~ IK --- II-~II -~.5 ~5 K X 1( ~ ---· I( 

.. 
. .,' 

. 

NOTE: TttESE DATA REPRESENTCONDITIONSATTttiELOCATION 01' 
THE DATE THE I"IELD WORK WAS PERI"ORMIED AN .. D SHOULD NOT B.f 
INfERREO TO REPRESENT OTHER LOC:ATION.S OR DATES. 



- - - - - - - - - - - --

~ 

Test Pit No. 9 

Proje<:l --.. : ...... Agua.Eria-B.iwr:_InuJ..mveneJJt_~ .... ~ ~GA. ~ .... (S::.P. ... S5-:-:3Jt ___________ ,_ ....... _ .. --------- -·---Job No. 2J.5§JQOJ 
Elev. Topol Holt? ... __ .9.58. _______ I..ocation: ........ Statiqn 7+00, .200" Lt.._ .... _. ___ ... ,....... l'rl•part>df3y_...J......_Ehillips Oat.e 9/23/B~ 
Type/Size of Boring ... Back:J:x)a___ ____ ,. _________ Rig Type :::::-~.. . ....... . ............ ____ --------- ----· ......... Rc11iewed By .....c...:...Jacquem:!.n Date ...lD/15/86 · 

=o·:.-..:,·.-s.-:j'=U •-• =-=-=·I =;r' -- :::;;;;;:;o=.~..:::.=:-::.-:-:.~~~,~-=::'='~-::::.::,..,,~ .... :i,.~~:..~ --=~.o;::o~== 
' Particle Sue IJ< ... lltfoiM ,.. .. c.-. SOIL IYI'I; Of.SC:RII'TION = c:.--Oistributoon_% - Domlty '""'' - ..... 

~ 
-·-· 

Jf ! 
5 

iJJ diJ ! 1 
l!h 

l 
JJ i 'i o4 

!u ~ ~ !dE !!HIJ -~ 
l>ry · Water g 

~--:: ::." ~ }~ T -~ ---- ·~~-
0-6.0 . -· -

tModifier. Color, f.l<!n\ity. Monture, rtc l 

Grey-Brown O:>arse Sand w/Grave1 Sw 

I I m.-t~ I I t II ~... -:::::::- -~-~·.:=:;:.._---=·~~...:::;:;::a:o;mm __ .-.;:.-~ 
CROUNOWAlER CONDITIONS 

Da~· 9/23/86_ Nnt;ounotwater Encountered __ X ___ _ 
f)a~ --------· lntw ______ ..:...._:_Depth __ _ 

Dalif ----.. ltnM• .......... ____ . ___ Depth ___ _ 

3" 1 15 84 -- X 
.. 

X X X -- i' 

NOTE: THESE DATA REPRE'SENT CONDITIONS AT THE LOCATION Ot. 
THE DATE: THE FIELD WORK WAS PERI'ORM£0 AND SHOULD NOT •n 
INFtRRitO TO REPRESENT OTHE;.R LOC:ATION$ O.R DATI;$. . 



- •• -·- ------ --- - - - ··:- .· ,;•_,- ·. ·~ ..• , .. ~~~:· --:--- . -

(i) 

. -· .. 

Test Pit No. !Q. 
0:,. • 

Project~~: .. !!::.~.~- River Inpro~~--:-__ ~-a?h. 3 (~-~-5~37~-- _ 

Elev. Top of Holt' . .. .. .• ~~~---------- IDeation: ---·. Station 12+00, 4 00 1 
2156J003 ···---···------..... ·-·- ........ -------------Job No. __ ~----..-

-~- ·--------· . ---·. ... . .. Prepared By J • P~llips Date 9/23/86 
Type/Size of Boring ·--~ckroe _______ Rig T 

10/15/86. -·-----·· . . - ·-. C. Jacquemin Reviewed B 

~~] 
-~ ·---------···--··· ---·-······~-·.,....,., ... .., ...................... ~ ...... ---==--:--===~-:..-=--~=. 0 ..,u.,'" 

! Ofl SOIL 1 '111'1: Of SCRIPTION Watfr 
INII~IIY Content ~~ , .... % (Modifier. Color. Ot-11sity. Moilture. etc .1 

~ 
- - . _ ... _ 

0-0.5 SM Grey-Brown Silty sana. 
0.5-3.0 108,( SP Grey Fine sand 
3.o-5+ sw Grey-Brown Coarse sand w/ Gravel 

... .. 
:o==:=:='!~·"::':;:;::z-_- ·= -·- - .=.-.=-·· GIOUNDWAfER CONotfiONS 

o .. t." 9/23/8&-.uc:;nulld,.,•tt'r tncolllllert'd ...__lS, 
D~l• -···--······ ......... I'""' ......... - ...... ;....._O.plh -·-----

o.,,. ------....... I uow .... ··--· .. ·---··- (Jepth -··-----

Particle Site Ctodo· c.- -.... ...... CAinuo· c-. Dbtribution % ..... ,..,. llootity '""' ...... . ..... 
-~ ~ 

diJ I 1 ... u 0 jJ hh l nl ! l j <0 .., .:1 ~ !Ill !!Ul 
70 30 ) X X X -- X 
96 4 ll X X .X -- X 

15 85 X X X X --- ~ 

NOT£: THESE DATA REPRESENT CONDITIONS ATTH£ LOCATION Ot
TH£ DATE THE FIELD WORK WAS PIR,ORMEO AN.D SHOUI.J) NOT 81 
INFERRED TO REPRESENT OTHER LOCATIONS OR DATE.S .• 

. ····---~-~-~----~··· ...... 



- ---- --- -------

(i) 

Test Pit No. 11 

... --·--···-·-·--·· =;;z=~,~~-=r •. 

P•rtld<! Size "'"""' = = "'-•· c.-.. -:'lOll n·t•t: or: SC:RWTION Distribution % ,_ 
IOCilw - -j e ..• --·-

""'. Color. r~nsity. MoiltUrl'. l'tC I u iiiJ 1 1 ! nl .. 
A 'r 

., 
iiA l!h t ~ 1 !dt 1!-Ul -·- .. 0 .. 

Pro'ect j\gua Fria River Inprovem:mts - Feach 3 ( FCD 85-37) 2156.1003 
J -------.. ---- -----.. ... .. .. . ....... _____ ....... _ ·--·-·-----..... ·-·· .. ·-- ....... ___________ job No·--~---

Eiev. Top of Hole· ............ ~?.~-........ _____ location: ........ ~ta tion 20+00, 300' ~~--- ..... ______ .. - . Prepared By ---~~~~lips Date 9/23/86 

:v~/Size of ~~:::,~;

1
_~·:,.:,::,~=~;..-·-::--·-.:~~,:~:~ .. =~;:~;;:...·:::::.~·-~-· ::.::=_::_-_-.._---·-· ..... __ .. _ l~<~vit>wed By_ C. Jacquemin Dat410/15/86 

. ~ l)ry w.u.,r ! 
1----]· ~ ()pnlily· Conltnl :: ~ 

1 De th 0. · 1>d % .5\-.: I M<x p e . .z: 
I I Cftl.. --=~ ~r-· . e --

o-o.s 
0.5-6 

SM 
sw 

Grey-Brown Fine 
Grey-Brown coarse 

Silty Sand 1: 84 
Sand w/ Gravel 

15. ) X X X ..... -X. 
3" 

: 
15: 85. .X x.x X P< 

:· 

GROUNOWATER CONDITIONS = - =--· .:·-=-== 

' 

j 
Oat; 9/23/86 NuCoundwall'r Enrountfrtd _X __ ,..__ 
Oalt --·--·----- ltnw -··------·-_:o.,plh 

NOTE: THitSE DATA Rt:PRESENT CONDITIONS AT THE LOCATION ON 
T Ht: DATE THE FIELD WORK WAS PERI'ORMED AND SHOULD NO .. T 8£ 
INFER.RED TO RE;PRESENT OTHER LOCATION$ OR QATES. 

041~ -·--·-- -· I litO(• ............. ·-··--··-Oeplh. ___ _ 



...... - - --- - - ----~' - ..... - - - ~., ........... ~ 

~ 

Test Pit No. 12 

Pro'ect Agua Fria River lnp.rovenents - .Reach 3 (FCD 85-37) 2156J003 
I -·------· - ............. - ............ ·-·-··-···- ·----------.---. ·······-·-· .. _._____ -----Job No._~~-.......,.~--~ 

Elev.TopofHolc, .. ____ 960 _ IDcation: ____ ~~tio!: 20+0.~, 400' -~-----·---··-- .......... PreparedBy_J._!>_l'E:!lips Dat.e 9/23/86 

Type/Size of Boring ... ___ ~ckb:>e Rilz TYPe _______ :-- Reviewed By C. Jacquemin Date __ 10/15/86 -~---
:;~~.::.,:- -- .. . 

---~--:=:o::m·==--:..oo:: ..... ~~':::.-:;::...-......, 

~ Dry W•ter g .. 
!"'----~ ... INMIIV Conttnl ~~ Depth i lXI 'Ill 

:1 
.CftL ..... e 

-
0-0.5 SM-Sf Gre~ 

0.5-2.0 SP GreJ 
2.0-4.0 sw GreJ 
4.0-7+ SP Gre) 

G~17t~7s'ifNDIIIONS X 
Dall' _ . No (;ounriwate>r E ncount~red -·-----

Dal~ ---.. - I tnt¥ --------:.Dl'pth ------

0•1~ ---.. -·-.. I ttllP ·--------- Otpth -------

SOil l'I'I'E DESCRII-'TION 

Modifier, CoiC>f, l>t>nsity, Moisture, tiC.) 

-··=--- ~ 

Fine 
Fine 

•wn Coar 
·rown Coar 

--mm:m .. e~· 

~Y sand 
l w/ Trace Gravel 
nd w/Gravel 
nd 

=,_--= -

·--------····-----· .. ----............. _ ........................ . 

--=== 

. 

·== 

.. 
P•rtide Si1e C.odo- = - l'l&t• c.-.. Clmo-Distribution % , .... .,_.., li<lty Ioney ...... 

1!: 

ij d till 1 1 ~ 

1 JJ hit l I .. l "0 -o 

JJh nl f. .. c 
~ 1!Ul Av u ;;. 

90 10 ) X X X -~ 1 95 4 } X X X -- ~ 3" 1 15 84 X X X X -- IX 
00 X> X X X -x 

.. .. ... 

,. 

I 

NOT£·.1'tt£S£ DATA REPRESENT CONDITIONS AT THE LOCATION Of-. 
THE DATI! THE FIELD WORK WAS PERI'ORM£0 ANI) SHOULD N.OT 8.1 
INFERRED TO REPRE.S.ENT OTHE.R l-OCATIONS OR DATES. 



-·· - - - - - - .... ..•.•.•• i ..... ~ ••• ~. ·;;;.~.-·-:·.~·'"''l.t~"\"'":"1~~'1'-.~···~·'T.-~:-~~---···------·-· - -·---- - .~.~r,.. ........ . 

- - lilliE' -

~ 

Test Pit No. . 13 

Project • · 8gm Frii.a Riyer~§ :: J@.Gl.l . .3 .{fCJ:LS.5_-:l1L ___ ·---·--· ... ·--·· __ .. 
Elev. Topof .. floi<>- . ...., .. _____ 2Ql _______ Location:_.... Stgtion 27+00, 300 1 .Lt ..... _____ ............ . 
T /S' f B · Backh:Je R' T ---vpe tze 0 ormg ···-·-··" -----·-------··· eg ype ...... -· 
----=1~= ~ 

. ..... ____ Job No. 21561003 

Prepared By ___ .J.... .. Phillips Date 9/24/86 

Reviewed By -~acguemin Oat~ ~0/15/86· · - ··~ ··====--::=.~ . ....,.,.... .. '=:' __ 
---~-=:-~. 

~ l)ry Wat~r g 
f---- ~ IA-IIliiV C0<1t~nt ~ _g 

Depth ~ tXI ,.. "'a 
(ft) . - .~ . c 

SOIL T '1'1'( Of.S<:RII'TION 

Modilier, Color. L>ensily, Moistur.,, ~tc.l 

0-4+ sw Grey-
.. _ 

3and w/ Gravel Coar 

.. = 
G~N~7'~l?s~NDIIIONS 
P••~ Nn Gnundwater £.ncounterl'd 

~~t.~~= 

X 
;:.;...-r.::;:.:,:;o=.~-=~~1:t=J' -~.::::::.-.~ -

O•t• -----··-· lu>w ....... _ __:_ _ __:_o.-plh ----· 

O.o"' -------..... I"'"' ..... -··-- ··~·-'- Ot>pth --·-----

Particle Si1e c. ... = -... ...... eo.., . c-. Ditltibulion 'I& ..... DomMty ...... -.. ,_ 
~ 

if. d:. 
i JJ dlJ 1 1 

l!h 
l nl f l 11 oO : ~· IdE 1UU u ~ 

"F: 

·. 2" 5 95' .~ x -x X -- X 

•' 

.. 

NOTE: lHESE DATA REPRESENT CONDITIONS AT THE LOCATION 01\ 
THE OAT£ THE FIELO WORK WAS PERFORMED ANP SHOULD NQT 81. 
INFERRED TO.REPRESENT OTHE.R LOCATIONS OR DATE.S. 



~ 

------ -----'I'est Pit No. -=-14..:...-__ 

Project __ ~~-Fria River Inprove.rrents - Peach 3 (FCD 85-37) 
------··· Oo ·--~ .. ~·-·· 000

0° ~··· .. ····---·--· OO ohO 0 0 '0-- .......... _____ .. ______ 0 .......... ,,_ .. 0 OA ... ---~ 

Elevo TopofHole ......... _____ 963 _ 0 ____ IDeation:_____ ~t:ati.~~ _27+.9~, ~.900~--~----·-·-·· 
----- .. ···-·lob No. 2l56J003 

Type/Size of Boring .•.. ___ Backhoe Rlog T __ _ --·=r=r= -- -, ype ----------- ....................... . ~ ·=-·=·:::::: ... ~~-~-== 

X ~ 1---q; o.-~tv ~~~"!, ,... ~ , sou. 1'1'1'1: o 
Depth ~ pel 'If. ~ :i IMocliliH o Color o Den 

{ft} __ ~ ~ 

o-o. 3 = --r - I 

SM Grey-Brown Fine 8and 
0.3-1.0 
l. 0-2.0 
2.0-7+ 

-SP Grey-Brown Medium Sand w/ 
SP Grey-Brown Coarse sand W/ 
'-SP Grey-Brown Coarse sand w) 

............. ===d.~~==~=- -*= w ===- --=-="==-~= 
GROUNOWA TER CONOIJIONS 

o .... · 9/24/86 No(;uuocfwatrr Encountered X 
Daet ----·- .. I uno• ..... _ .. ______ · . __ :Ot-pth --·------
Date-·-·--···· lmw .. .. , __________ (>t-pth ___ _ 

oSCRIPTION 

i!IV, Moi$1Urt', etc J 

= 

Trace Gravel 
Gravel 
T.racce·Gravel 

=-- . __ ,. 

. Pn?J>ared By -~Rh:!.llips Date 9/24{86 

Date _J,()/15/S6 · 

-

Reviewed By C. J(lcquemin 
- -.. ' Particle Site C.l<lo- c. ..... -iw ..... C..W.- c.-Distributoon % ·- .... Ooo!olly li<ily -.' ...... 

.!! 
j.; dli J J ..... 

! j II hh 1. I f .~~ ] hh UU} nl . 
"' 

~0 20 :II X IK P< -- ~ 1 98 1 X X pc !K ~.- ~ 10 90 IK X pc !K 
-- 0 1K 

1 ~8 1 X X IK IK ~"'!"' ~ 

NOTE: THESE DATA REPRESENT CONDITIONS AT THE LOCATION 01'
THE DATE THE f'IELD WORK WAS PERFORMED AND SHOULD NOT (If 
INf'ERR£0 TO REPRESENT OTH£R LOCATIONS OR PAT£.5, 



.. --------- ------- 111!11 

~ 

Test Pit No. 15 

Pro;ect_~f.ria River Inprovenent_l!_=--~gh ~- ..(fQ.;?J~~::-nL _ -·------------. ___ , __________ _ 
Elev. Topol Hole~ ..... : ~-6-~- -· Wcation: ____ ~tation 34+00~ 470' -~------ ------------~... .......... . Prepared By_J. Phillips, Date 

Type/Size of Boring .. ~~---------- Rig Type .H ... :::::- ____ ... __ ....... ----·-----.. _ .. ------- ___ Reviewed By_ C. Jagqyemin Oat~_l0/15/86 · 
~--=j~r WI r===r=~~--=-=•='-"=------------------------ ---- ~:~~~~~~~-~~~ 

Depth ~ 
t 1 Ul.L..,~.-.· .. -~ -· 

0-1.0 
l. 0-1.5 
1.5-2.5 
2.5-5.0 
s.o-7+ 

l>rv 
o.>n~tv 

Jl(l 

.to- ... 

--
GROUNDWATER CONOUIONS 

W•t~r ~ 
Conlenl l~ % 

_; 
I,; --

SM 
SM 
ML 

13w-sp 
SP 

""~.-.~~,::;. 

SOli I Yl'l.: OI:!>CRII'TION 

(Modifier, Color. O..n•itv. Moillurt', •tc.) 

===.--: ::t==t=>-=-~~-=-=· === = =-~=4-·-·= -·= 
G 
G 
E 
G 
G 

y-Brown ~ium Silty Sand w/'l'race Gravel, 
~y-Brown Fine Silty Sand 

rown Fine Sandy Silt 
~y-Brown M=diLun Sand 
y-Brown Cbarse Sand w/ Gravel 

··-.::::t:=~=:-=~.:::-.J=~"":T.=~-:::r .• "C;C~--;.T-=t=.:.:._.-·~~-- - ·===== .·.;:r.;..~ 

.Parti~le Sire 'Cia4o c:o.; ........ ,...,. Coottt· c:.m.. 
Distribution % ,..., _ Sllopo ~ ,,.,.. - , .. .., 

l .... -· -,, , a , 1•, 11 1 I 
_ i U' l>l i: r:JJ j. iddi hh JJUH! 

~" . -· l 'a4 15 ) X )C X -- !C 

SS 15 > X X X -- IC 
~5 55 ) X X ~ -- pc 
~5 5 X X X ~ -- ~ 

fl-
11 13 ~3 4 l X X jK -- !C 

! 

Oat~t' 9/24/86 No CoundwoJtc•r Encounlt>rPd _...,.:X~---
O.I~t -···--·---··· lunt• .............. _. .. __ _;[)topth 

NOTE: THESE DATA REPRESENT CONDITIONS AT THE LOCATION ON 
THE OAT£ THE FIELD WORK WAS PERfORMED AN.Q SHOULD NOT 8.E 
INFERRED TO REPRESENT OTHER &.OCATION$ OR DATES. '· 

Oat• ----··· .... f •mt• ... •...... ,.~--........... _fNJ)Ih --~-·---



... ------ ------- -

~ 

Test Pit No. 16 ----
Project ~~.-Fria Inproverrents - leach 3 (FCD 85-37) 

____ job No. 2156J003 
Elev. Top of Hole •...... ~~~-- I.oca;io~-:-·-- .... -S~ti~···45+oo; ""55o~ Lt -----

Type/Size of Boring ..... ~?~~··---- RiJt ;··· . ... . . ··--··-----·· .......... . . Prepared By-· J ~~!lips Date 9/24/86 
~ 

Reviewed By C. Jacquernin --·--·--·· 
·- - -· ..... ··--- -~---... ----- ...... ~--~-- ... - ... ··-=r-~· 10/15/86. - ~==~=-==-:,.,.,.,.;;:-.~·-... ,.._-=-=....., ==-= ~~ Oat· ..,~,c -Paf1icll! Sir• F!odo = = ..... lloftlia· c..-~ -~ SOit 1 Yrt.: OES<:RIPTION Oislribulioo % .... ........ - -l)ry w.,.,, ... 0c>n1rty Contl!nl ~~ J d J J Depth 1 (I< I % tModiller, Colur, Oc>n<lty, M<liltur~. ric.) u l 

.. 
l oil 

.. 
f y . <ttL.,. e 

u ~ ~ A·= 
-~-- =·..:= ' . .. 

0-0.2 SM - .. _ .......... --=- u dll IJh 1!11 ~. lUI nl 
Grey-Brown Fine Silty Sand w/ Gravel and 

Asp:Ullt COncrete <bnta.mi.nation 0.2-1.10 SM B~ Fine Silty Sand l.o-4+ sw Grey-Brown Coarse Sand w/ Gravel 

. 

GROUNDWAtER CONOifiONS -~~-:;.-
•n·~-

O.ok 9/24/86 No(;oundw""' Encountl!red X 
0•~-----··-· ....... -··----·_.De-pth _____ _ 

D.lce -·· luJlp ·-·------Dc-ptb _____ _ 

2" 10 75 15 ::X X X IX -- IK 

70 30 ::X X X ~ ·-~ ~ 
3" 20 80 X X X Rc --- X 

.. 

· ... 

i 

NOTE: THESE DATA I'I£PR£S£NT CONDITIONS AT THE LOCATION ON 
THE DAlE: THE FIELD WORK WAS PERI'OftM£0 AND SHOULD NOT 8.£ 
INFERRED TO R.EPRESENT OTHER LOC&TIONS QR DATIIUJ. 

i. 



l" - -:·-·····-··-: ·-~- ' . . . . ·; : '. :. . . . . . ... 

~ 

' 

l!l u, . Df'n~lly 
: pel 

8 

~--o~ Jl Depth •. g 
I I <ft~,_,,,,. ~. 

0-2.0 
2.0-6.0 
6.0-6.3 
6.3-10+ 

.... _. ___ .._,_,= 

93,1 

r.=·-=--=--...to: 

---~---·--............ 

W•ter g 
Con1enr. -t'l 

'If. '*~ :: e 
·-·~-==-----· 

2.2 ML Brown·Fine 
SM Grey-Brown 
ML Bro\'41 Sand) 
sw Grey-Brown 

-GROUNDWA.TIER CONDIIION'S , 

0•~ 9/24/86. No(;ol!ndwaler (11<9UIIteft!d ___ x ___ _ 
0•~ -----·---··· I unr ---·--~.:lkr>lb _____ _ o... --···'""''.:.-....... ~--Depth _____ _ 

-·- -17 - - - - - -Test Pit No. 

~--:;,-.::.:.o-..:;-·--..-~;·.;..·::.:-.:..-== .. ~~-=~ 

SOil 1 YPE DESC:Rti'TION 

IModiher, Color,llensity, MoittUrC', rtc.) 

Silty Sand 
Fine Silty Sand 
Silt 

Coarse Sand w/ Gravel 

""::~"'"-~==~~~::. -~ 

.. l'•tlll:le Siie ' Gi040' = •o~oo ... "-•· c.... •. c:.-. Distri!IUiiofi% :. , •-:.·. llotooity ....... - ...... 
; 

It 
... ~-

dli J J "' tl' l!h l ul f l l l oO 

5 .. J. !JIE 1hU .,.. 

50 50 l - X X ....... IX 
70 30 ~ x. IX X ... ,... ~ 
20 80 • - X X X 1--1 .. 10 as 5 X X X X ....... IX 

i 

I 
NOTE: THESE DATA REPRESENT CONDmONS AT THE LOCATION ON 
TH£ OAT£ THE FIELD WORK WAS PER.FORMED AN.D SHOULD NOT 8£ 
INFERRED TO RE;PRESENT OTHER LOCATIONS OR DATf;S. 

•••••••;·•-•-•••-••o•O"OO-•~----~---R 



(i) 

-------- ------- -Test Pit No. 18 

Project ---t Agua Fria River Inprovenents - Reach 3 (FCD 85-37) 

Elev. Top of Hole .. -·· . __ --~-- IDeation:-=---... -- .... S~tio~-· 52~oo ,· ·-5.~~~!7 ... ~=~~- .... -.. ···-· 
Type/Size ofnoring .... ______ Backhoe-·-----..... Rig Type .. .. 

~th ·-'if 
-~==:::tc;:·::.:..~ ... ~..-.,__-=~:.e-:-::;oh"~"-·"""" -

I I !ru.......k 
0-0.5 

0.5-1. 5 
1.5-6.0 
6.0-8.0 
8.0-10+ 

............. ___ ,.,..,,...,.,.....,., 

l)ry 
IJI!n,ity 

pel 

=· 

~= 
CaOUNOWATER CONDIIIONS 

w.r~r 
Cont~nl 

% 

~ 
-~ 
~.;; 

~: 

-c 
SM Grey-Brown Me 
SM Grey-Brown FJ 
sw Grey-Brown M: 
sw Grey-Brown Cc 
sw Grey-Brown M: 

.:-.-t.---~. :::::::a::= •. ~s~ 

Oat; 9/24/86. No C<tund .. 4ter t:nt·ountfred X _ 
Oottt' -~--.......... lmu• --.. • .. --..:. ••. _fltopth _____ _ 

O.tlto ----.. -- . 1 "'"' .............. ___ Depth 

SOil 1'1'1'1.: 0 ES C:Rif'TION 

(Modtli~r. Color. f)(>~ ,;, ~. Moostur~. t'IC J 

-· == 

Gr. vel 
.d 

G 
Gra· 
G 

vel 
~~e1 
~~el 

·--·-

~".r.;:·--=·· 

..... ,_ .. 

~-r-

-·-- ___ Job No. 2156J003 

Prepared By ~.:_!~~~lips Date 9/24/86 
Reviewed By C • Jacquemin Oat, ..,~.t.l:' 

10/15/86. 
Particle Si1e C..tclo· = llololtw Plot• Cooltot· c.-Distributioo % ..... ~ to<ICY ....... , ·-~ 5 

JiiJ 
.. 

VI h J J 
~!h I I j l o6 

JJJ l~ 1! !dE i!Ul nl .. ;;; 
"' ... 

211 20 ~5 15 X X X IK -)( 

~0 30 > X X IK -- ~ 
il" 5 95 lx X lx ~ -~ 
~" 15 ~5 lx X X IK ,.._ Rc 
~~~ 10 90 X X X X - ~ 

' · .. 

.. 

NOTE: THESE DATA REPRESENT CONDITIONS II.T THE LOCATION 01 
THE DATE TH£ FIELD WORK WAS P£fti'ORM£D AN.O SHOULD NOT 81 
INFERRED TO REPRE.SENT OTHER LOCATIONS OR DATC.S. 



~ 

. - - -·. ·- .•. - - ------- -.• 
Test Pit No. 19 ----

Pro;~ct ----~~ Fria River lnprovenents - Reach 3 (FCD 85-37) 
Elev. Topol Ho;c, _ .... _9_?..~ _ _. _____ J..ocat~~~-;--···· ·- S~tion ss+oo, SSO·,···Rt-------·- .............. ------:------ . __ Job No. 2156J003 

T /S' of 0 · Backhoe -···· .. -~- ... _ ............ - ........ . 
ype tze cmng ...... ··----~ .. ···---------·Rig Type... ... .... .... . . .... . . ··-

. l)n~parc!d By ___ J •. !~~liPs __ · . Date 9/25/86 
,. · · C. Jal""fllu:>m-1 n 10/15./86 Rcvtewed By . .. .. · ~-;~.-.,-•-· Date ·'I' · .. ... 

·r~ ·. L 
~~ .. =··,.=~"'::;:.=-~.\o·.t ...... ::;.:.. -----==== -~=~ ... ::.;.=--·=.!. 

· ~ l>t-;. W•ter 
--- ';. ()<>ouory Content 

Depth . } pd '!(, 

(ft) ~. .. ~. 
0.2.5 

2.5-6.5 
6.5-8.5 
8.s-1o+ 

··-

l~ e . . 
SM Brown Fine 
sw Grey-Brown 
sw· Grey-Brown 
sw Grey-Brown 

I 

I 

SOli. IWt:: DESCRIPTION 

IModilier, Colet, Ot>nsity, Moosturco, ~tc.) 

=--== ··-
lty Sand w/ Trace Gravel 

Coarse Sand w/ Gravel 
.M3diurn Sand w/ Gravel 
Coarse Dand w/ Gravel 

= 

- ··= GROUNDWATER CONDntONS ~-----~r.:..-=~ -'~"~' 

o ... · 9/25/86 Nol(;.,,crwal .. Encountered X 

DAioe- ------·-·· ''"'" 
_______ O..pth _____ _ 

Oalll' ------.... lmw .. _______ D.!plh ______ _ 

-

Panicle Si1e l;f ..... c. ... ........ "'"'' c...;,. c.-Pi~lribulion % . ..... 5llopo -..... . ....... - -~ u e diJ 1 1 nl "' ] i IJ hh l 
~ 'l1 "' ldl dUJ ~ ~ 

~~~ 1 6~ 3( ll x· X IK -- ~ 
~~~ 15 a~ IK X !x IK ...... ~ 
~II 5 9! pc . X X ~ ... "l"'' I( 

~" 15 8~ IK X ~ ~ -. !(· 

NOTE. THESE DATA REPRESENT CONDITIONS AT THE LOCATION ON 
THE OAl'E THE FIELD WORK WAS PERFORMED AN.D SHOULD NOT BE 
INFERR£0 TO REPRESENT OTHER LOCATlONS OR DATES. 



- --- ---- -------
Test Pit No. 20 

Project_: ___ ~ _Fria River __!!rf?.ro~!:~ ~ ~ach_ ~ .. Jfw. 8~-::~~L-----··--·- ....... _ . 
Elev. TopofHolc ........... ~Z~--·---- Location:..... Station 61+00, 550_~--~------.... .. 
T /Si f lli ' Backh:>e R · ---ype zeo · mng ............ -----·--------... tg Typt! .......... .. ........................ - ....... ---.. --. 

"'-~'!="[~· ·- cc·=~~~------~-"'-=--.--="'·~--,== ·- ==-== .-~==--=="' ~ IJ<y Watt>r 2 SOil I Yl'l: IJESC:RII'TION 
'; '"'"\oilY Content 'i 0 

Depth f} 1,.1 % VIa tlvlod•lrer,Cotor,Oens••v.Mo•$tur.,,Ptc 1 

1 1 Cftl ...... 0: 1___ e _ ------====- == ==--=<-·-= 

0-4.0 SM Grey-Brown Fine Silty Sand 
4. 0-7. 0 SW Grey-Brown Coarse Sand w/ Gravel 
7. 0-10+ sw r.n::>v-Brown Coarse Sand w/ Gravel and Trace Cbbb .... --.. 

~ 

... , __ 
. ~ -·~ =:..===~;:.::t-::1:~==:;:·.·-:"r-:-:::..:r~-::.-- --... ==:-.,.-,:;;~-:#.= GROUNOWA fER CONDIIIONS 

Daw' 9/25/86 NnC:nundwatt'r Encounterl'(l X 
Dalr ----·----- I un<' _____ __:_ __ Dt-lllh ------

Datl' -----....... I unr ....... _______ ()epth ------

------- ........ Job No. 2156J003 
. f'rellilf'ed By ___ _.:r_:_:~:l:~~ps Date 9/25/86 

Reviewed By -~~ J~<?quemin Date 10/15/86 --=-·· 
Particle Si1e ~""-· c:. ... = l'lol• COntlto Comr• Oi$ltibution % ·- SlY!» llclty ......, ...... 

1 ~J) e 
I J J Jill Jllf hh l nl " ! 'l? 

.., 
~ l! ~ ~ l!UI --- ... 

75 25 J X ~ ~ -K 
3" 15 ~5 pc X pc pc -- ~ les ~" l 19 77 3 pc X IX IX -... ~ 

NOTE: THESE DATA REPRESENT CONDITIONS AT THE LOCATION Ot. 
THE OAT£ THE FIELD WORK WAS PIERI'ORMED AND SHOULD NOT a£ 
INFERRED TO REPRESENT OTHER LOCATIONS OR DATI:$, 



@ 

. -:- _:_,_ -- - - - -- - - -Test Pit No. 21 
--~-

Project_! ..... _~~~- Fria Ri~er Irrp~~~~ - .. ~c~- ~--~~--8~-~?L __________ _ 
Elev. TopofHolt>.. .... ___ ?8~---- ... I.ocation:_____ Station 62+50, 265' Lt 
Type/s .... f I' . Back.OOe ---tz .. o "onng.. ...... .. ---.. Rig Type ......... _. .. .. 

• .. -;~.~.r'f";:'·T:j;:o:;-.:'.,:::::-=.-o~~. • • =~==;====r-.."::"'*-==·==---=~·;:.'f~ =::·~ 
:..:.=.~--~o.:._, -.= . ~~'";::..:;O"T---::=-~· 

t 

1------1~ Depth l 
(ft) .;: 

.l)rv I W .,.,, 
O,.n.,ly Content 

pel % 

§ 

l~ :; e 

SOIL IYI'f. DESCRIPTION 

Modifier. Color. Oen>ity. Moi>lurt>, •tc 1 · 

. . 
0.8.0 SM Grey-Brown Grav, :lly sand w/ Cbbbles 

'------===~··, ~-----1, I l == = . GROUNI>WAfER CONOIIIONS 

Oa~eo' 9/25/86 NoCuumtw•t"' Enwunteted _...;X;;.;;... ___ _ 
Daleo-·-·-·-···--· I ""• --·---·-~~plh -----
Dol~--·----.... I lin~ ---···-···-··---...:Devth ------

··:~"l.~~ ..... = ... -

- -

·~·~~-· 

· ----·--· --~ ... _:..Job No. 2156J003 
Pref)ared av2.~~~-!_~ips Date 9/25/86 

Rt~vit>wed By _ C~ Jacq_uemin Date 10/15/86 
.. 

Partk:le Si1e C.M& "' ... lltlalow ..... c-... c.-. Oi>tribution % -"- """"'v ... ~ ......, Itt-

~ u e diJ 1 1 l nl .. i ~ 00 

iiJ hh i 5 . -= !ds 1UU "' .;; 

~ .. 5 25 45 25 ) X -~ ~ .... ~ 

NOTE: THESE DATA >REPRESE-NT CONDITiONS ATTHC LOCATION 0,.. 
THE DATE THE. FIELD .WORK WAS PER,ORM£0 AH.O SHOULD NOT 8.1 
INFERREP TO REP.RESI;:NT OTHE" LOCATIONS OR DATES. 



······-···-- ..•.. ~-.•. - ,. -- - - - .. ·.--:-~-'~'f'"'· j. ••• .• . . • '*•'" ... ~i);:.•:£<J.{ .... r.;:s. -- ---"'------- -. r 

~ 

Test Pit No. 22 

Project -...b~- Fria River lJ!pro\llell]mts_: J~99.h. ~-- Jfg?_ !3.5~-~7.L .. ·-----·---····· ··--·-· ...... ·-- ····----·Job No. 2156J003 
Elev. Topol Hole .... ____ ~~~--~---- IDeation: __ . S~tio11:. 69+5Q_, 530'. ~~-----···--- ·----· .... PreparedBy __ .!l_LPh.U.lips Date 9/2~/86 
Type/Size of Boring _ Bc!Q.khqg__ _____ Rig Type .... -:-.--

d 
·~=me-n " 

II Ory Wiler 
§ 

r--· ,! O.Ons.tv Content ~l O:Ci~ _____ _! 
pcf % 

:1 
-c 

==o:=...-...-==.~~o:::o::::s:;;m::: 
~~=--

SOIL TYPI: Of.SC:RII'TION 

lilier, Color. O..n$ily, Moisture, tote.) IM<x 

~~-=-· ·-· ·. 0.40 Dabris Cbns: 
.· Other Cbn: 

stin 
true 

g of COncrete, Block, W::xXI and 
tion Materials 

-CROUNDWA TliR CONDITIONS 

oa .. • 9/2S/SG No(;oundwdtN Encount~r~d ___ x ___ _ 
:;-::;~.~ = -•..; __ .... 

0~11' --·-·---·- I uno• ··-----· __ O..pth ------

DacP --------·-·~····'''""'··-~·~~··-·--Depth ___ 

Reviewed By ~ . .::T!iCQUemin Date _ l{)/15/86· 
Particle Sire F! ..... c:. ... ..."" .... .... .. eo...;.. c.-. Distribution % .... SlloiiO -1\' ..... -. . ..,_ 

_; 
jt d dll ! 1 "' l. nl f l 1) oil 

iiJ l!h ~~ 3 c ::: !dE l!UJ .. 
"' ,;; 

l 

. , . 

I 

: 

I 
NOTE: THESE DATA REPRESENT CONDITIONS AT THE LOCATION 0,. 
THE DATE THE FIELD WORK WAS PERI'OfiMED AND SHOULD HOT 8.E 
tNFERRtO TO REPRESENT OTHER LOCATIONS OR DATE.S. · 

I ------··--···--·-····---····-···-······-·-·--·-···· 



1\\ - ---- --- -------

~ 

•rest Pit No. 23 

<.o.· 

Project--.. ---·--· A~ Fria ~ve~ I.trp~~-ts __ _:- Reach 3 (FCD 85-37) · · 2156.1003 
, . . .. ·······- ............ _ -·-·-·-·-------- .................... -----·-·-----....... - .. lob No. _ 

Elev. TopofHol!!' ...... -·-----7-• 9_7_3_•--·····- IDeation: _____ . Station 67+00, 550' --~------------ ...... l'rcparedBy __ ....:_~.:_ _ _:~~lipS. Date __ 9/_2_5_/.,..8_6 

Type/Size of Buring .... - ... Back.l¥:>e _________ Rig Type···-----.... --::: ____ ........ _ ....... --·-·--·-- .. ----.. ·- ...... Reviewed By . C. Jacquernin Oat~ 10/15/86. 

~ill 
-=--~-~:-' '~~-··=~=-~·:::.•..::::..:..-:"::::.. .. 

~ IX\- Water 
c g 

r----- '; l)(onsity Content -~ Depth } pel 'If, ~ ... 
~ 

(ftL .. ~, -~ =-
... 

C' ---
0-1.5 SM Brown Fi 

1.5-5.0 SM Grey-B:r.:o 
s.o-10+ sw Grey-B:r.:o 

==============· ·-· ~~; 

SOIL l'YI'E DESCRIPTION 

IM<xliloer. Collllr, l'len~ity, Moisture. tic.} 

ty Sand 
'J.ne Silty Sand 

Coarse Sand w/ Gravel and Trace Co 

--· .. 
GROUNI>WAJ£R CONDHtONS = .......,._,._,.. .. ____ .....,. .. ~~-=-====• mr - .====:; -"':!=: 

oa..,· _9/25L86 .. No Cuund~dll•r Encounter~ _""-_X __ _ 

DalP ~--·--..... ,,,.,. •• c .. - ........... ...,._ .... O..JIIh ------
f)aw ----.c ... _. t """ ............ __ _;__·Ocoplh __ 

:::=-~~ .. 
Particle Siie Ctodo· = -. .. ""•· c..;,. c..-Olslribution % ·- Dow"" '""' -. ...... 

~ 
... .. 

"' j·c 
] 

5 
d· Jill 1 1 

l!h 
l nl ~ l 00 j~ ~ IJh J!UJ ~-

~0 ~0 l --pc X: -- pc 
~5 15 ' X pt ~ -- ~ bles ~~~ 1 15 182 2 IX X [K IK -- ~ 

NOT~: THJ;S£,OATA.-R£_P!fE.S£NT QONDITIONS AT THE LOCATION 01\. 
THE DATE THE FIE'-!) WOR\( W/.S P.CR .. ORM£0 ANO SHOUL.D NOT 81 
INFE'RR£0-TO REPRESENT OTH£.1!1 LOCATIONS OR PAT£ .. 5. 



__ .~ ···y- ............ • '"' .c,o;:.,•.·•S!k.-~:-J..t"'""'·"T• .• Will'-

-·------- .. J _______ ·1111!11 

~ 

Test Pit No. 24 

. Agua Fria Improvements - Reach 3 (FCD 85-37) 2156J003 
Pro,ect ~------ --------- ......... . ....... ·-·--·---............ _____ . ....................... ______ Job No._.__~---~ 
Elev. TopofHol(.• ________ .:_n ___ I.ocation: ________ s~ti~n 74+?_0 ,_ 50 ' .. ~----·-------·-·--·····--· .. PreparedBy J. Phillips Pate 9/25/86 
Type/Size of Boring ..... --~=-~ ------- ... Rig Type .. _::-::-:~. .. ......... ... . . ..... __ -------- ................. _ ..... Reviewed By C. Jacquemin 

~~~tr . --~~-~----- Oat ...,ca.u: 10/15/86. 

~ 

(ftL~=--~-
0-20 

2.0-4.0 
4.0-6+ 

llt>n>tty Cont.,nt ~ l w ... -5 
~;;; tX1 'II. ::: c ·= 

I SP: I 

.·~P-SM 
sw· 

. 

GROUNDWAltlR CONDiliONS 

-
Grey-BroWJ 
Grey-BroWl 
Grey-BroWl 

---

····---····--·-·····---.. ...... -..,.-:;.·==-- ~~-- .. 

SOil. IYI'E DESCRIPTION 

!Modifier, Color, !.lensitv. Molstur". •tc I ~ 
"' .. 

·- l .... . ..;:= ~ .. 

~ine Sand w/ Gravel ~~~ 
~ine Silty Sand 
:".oarse Sand w/ Gravel 3ll 

~~m.--;:;::.=.....,~~ .. -- - _.,:~ 

Partk .. Siz" C<tola r= -... ...... c...; .. c...-01\lribUiion 'II. .... eo......, ..... - ... _ 

u d Jill J 1 ! ill ~!h ! I l1 oO ut. ~ l Jlls l!UI 
l 94 5 x' .lx pc -- ~ 

90 10 • X ~ pc -- ~ 10 89 l X XIX pc - ... - pc 

.. 

' 

Da.: 9/a!2f.J!2....NnCuundwAt.,;Encount•red __ _.X"----
Oak ------------ 1 111w ______ • _ _:_o..pth _____ _ 

NOTf:: THESE DATA REPRESENT CONDITIONS AT TH£ LOCATION 0,.. 
THE OAT£ THE FIELD WORK WAS PElt.-ORNED AND SHOULD N>DT IU 
INFERR£0 TO R£PR£5£.NT OTHER LOCATIONS OR OATES. 

o. ... -------·- '""'' .......... _De,•th ______ _ 



.... ,. .. :··-·;... -··---- ·~--- ·-·· ·······-.-. . . , 

~ 

Test Pit No. 24 

Pro;ect ---.-Ac;Jl.la-Fria. River Inproverrent.a.::. leach . .3. JRD.. . .8.5:=32J_. ___________ ····-····--·---. ·---- _____ JobNo. H215Q.J00.3 
Elev. Top of Holr._ . .:... .... ..9..15_ ___ . --- Location:--·--· .. S~t.iQn 73+00, 700~ .. .Rt •.. _____ . ---······· Prepared By _..J..-.P.hi 1 ):ips Date 9/25/86 

Type/Size of Boring .•.... -~~--------- Rig Type. ::-:: ·"-···---···-· ...... ·--·--------····--·· ..... R<wiewedBy ~Ja~ Date 10/15/86 
~~"in.. --- -====- ~'==-~-:;;,.,---··--·----·~------- -----=.:! -~ 

~ g 
.! Oty Wiler .:: 

·- ., O.."ttty Coot~nt 5 ~ 
Depth t pel "' Ilia 

1 1 <ft> ~= .~ r: 

SOli. TYPt: DESCRIPTION 

!Modifier, ColO<, Density, Mohtur<", PIC.) 

Q-2. 0 I -· - -- -
SM Brown Fine Silty Sand 

2.0-4.0 
4.0-4.5 
4.5-10+ 

SW Grey-Brown r-Editun 8and w/ Gravel 
SM Grey-Brown Fine Silty Sand 
SW Grey-Brown O:>arse Sand w/ Gravel 

P•rticle Size lc! ... 
Dbtribution % -1! ... ., Bj ! IIJ §. ~v l 

70 30 ~ 

~II 5 93 2 X 
85 15 lx) 2" 10 90 

'· 

= -- l'lo•· -.. .. c-.. .,._. "" ... - ...... 

dll 1
1
J I l!h l. 

II I 1UU nl 
X jx -- ~ 

X ~ lx -- ~ x· IX X -- ~ 
x· X lx -- ~ 

' i 
i 
I 

I '"=......!b.---=·-:=!-•::-~=:.:==~ I mtt Jb=.."'=':'---=--~~:-:-~-~.".:.==.~::o.~;=:..~-::o:-.. =-===:-=uu:;:;:;_ -~.~ 
GROUNDWATER CONOITIONS NOTE: THESE DATA 'REPRESENT CONDITIONS AT THE LOCATION ON 

' 9/25/86 . X THE DATE THE,FIEI.D WO~K WAS Ptt.RFORMED AND SHOULD NOT •t: 
D.a- .Nu(,uundwalrr [nrountrrf'd -- INFERRE:C> TO REPRESENT OTHER LOCATIONS OR DATES .. 
1>•------·---.. J..,,.. ____ ,. ______ O,.pllr 

D.atot ------·-- lurw .. · ......... - • ..; •• _Depth-·------

··-·--···-----·····----·-·--·-"-"'''" 



~- •·· - - - - - - ~ .j .... ._ ...il" - _. - _. ... -·~····!·;~~r··'"; .. 

~ 

Test Pit No. 26 ___.;...._ __ 
·~ 

Project __ .~~Fria River lilproverrents =--~~h_ ~- J~_?_?.::-3?). ____________ ·····--··--------·· ____ Job No. 2156J003 

Elev. Top of Hole ... _ ---~_?_3 ____ I.Jocation: ---·--- ~~~i~~- 61 +09'-. 315 ' .. ~!:. ........ .,. _____ .... __ ... ... .Prepared By A Phi! lips Date 9/25/86 

l /S' fB . Backhoe R' --- R · dB C Ja~ ype tze o onng ·--····-·------- 1g Type-·---·-···· .. ·----·----·-··· ···--······ ... _ .... _ ...... . ev1E'we y • 

- 1·=• . .. - -=-~-=<•--=·= .. ... . ·· Particle Site Cr~-1 c;,, 
Date __l~/15/86 · ------

8. ~ SOil l'rf'E DESC:RII'TION Diltributlon% '""' ... ,..... ,. Or\' W•ter ·~ • ., 
1--- '" fl<!ro~••v Content :-:: -~ . . . -~ ..... · _; 

Depth .. ! P<'l . % . ~a· IModoher,Color,l:lemnv.Motslur ... ~tc.l ":;· :§.11 l ~ ~ J ~~~-
1 1 CftL,= .!. e . __ . _ l AS s ~ ~ u~ 

0-2. 0 SM Grey-Brown Silty Sand w/ Gravel/Cobbles ~ 11 1 24 55 20 )j 

dl1 

2. 0-3. 5 SP Grey-Brown Fine Silty Sand 95 5 > 
3. 5-4 • 0 CL Black and Brown Organic Silty Sandy Clay 5 95 > 
4.0-7. 0 SP Grey Brown Fine Silty Sand w/ four 1" 'l'hlck 95 5 > 

Clay levers at 6" Intervals · . · · .. 7.0-8.0 
a.o-g+ CL 

SP 
Black and Brown Organic Silty Sandy Clay · 5 95 -~ 
Grey-Brown Fine Silty Sand 95 5 :ll 

X 
X 

X 

--
X 

=::; f'lo•· c...... c-. 
lictly ........ ...... 

J J 
!dE hh l. 

i!UI ul 
x rx -- ~ 

X K -- K 
X X X --
~ X -- ~ 

X X X -
~ ~ -- IK 

I I L...b· I I ' =-·==,-====· ""-- l I I I I I I 

OROUNOWAJER CONDlfiONS NOTE: THESE DATA REPRESENT CONDITIONS AT THE LOCATION 0,._ 
' 9/25/86 X THE DATE: THE FIELD WORK WAS PERFORMED AND SHOULD NOT lltl 

Oall' L NoG<hmdwaler E'ncounl~~ INFERR£0 TO REPRESENT OTHER LOC.ATIONS OR DATE.$. 
O.IP ------· l•m•• ------.. ---l:lelllh ------

Oat• ---·-·· ••••~...- ~- .. ··-k·-~· ... -· __ Oepth __ _ 

- -----·-·-·-····-·· 



, ... -.. --- - - ' <'>'"" ........ ·-----·-·---~ . "'*'· . ~: ....... · .. 
- - - !.1 - -- -,-;;_ .. ,.- .. 

(i) 

. . .... ) ..... · 

Project: Agua Fria River Inprovenents - leach 3 (FCD 85-37) 
··----·----·----~-- ··---··:····-- -· ·· · · .... -·-·- ·· ·· · ···--·-··--- --······-·-······-----·····- --. ····--- ............ Job No. 2156J003 • 

Source of Material Agua Fr~a River - lower Buckeye !bad to Interstate 10 ·--------·-·-···· .. ~-- ··~· . 

~---- .,..._,.. ____ .. ··--··· ........ ____ ·-·-·.-:---•·· 

. . - -· --

Reviewed By ··-·-. C. J~c~ ...•. ···- Date 10/15/86 

Hol<t 
No. L~lion Depth 

1 ~37+00,610' L~ 0-0.5 

Clmil'"lion 
MSHTO I Ulllilied 

ML 

Sieve Analv1is • Ac:cum '16 Pass ina 

200 I 100 I 40 I 16 I 10 I 4 I ~ I K I ~ I 1 I 1~ I 2 J t..bNo./1.0. 

651 881 961 991100 
""'"'"''- o ' '''' ooo -U·•o •- - .. ··----·--.. -···---...... ___ ooh,fo, h,, .. ,,. .. ,,,,, 

-··· ~-~---- ·-·- -- --···· ·- .. -·. - ........... , __ .. ···-1·---.... . 
. ·---~---~-----------------1 _t37+00,610' Lrl 0. 5-2. C --- ·-·---·-·· ····-~· .... --~----·-···· -- ...... ····--

SP 

__ .. !.t ~-~00 I~ ~0.-~-. L~--~_:_0-~-~ ~!._ ________ . . L.~~----

j 37+00,610' ~ 3.8-6.0 
I. -----·-- .... -···-- ----. ·-·-·--· I. . ··- ---····- .. --

37+00,350' o.s-5.0 
~ -·-···--·· - ...... --···--·-··· "l··-····-·--·. 

- 1~00., 25~ .' . -~-- .... Q::!:~ 5, 

sw 

sw 
•-• 1- ·•-.-n-·••• 

SP 

__ !_.l:30-t9_9._, ~~~~-~ -~~ 0-4 !~---~------· ..... . sw 

. ..21:~~~~~0, 3~0.' -~~ -~-~ Q:?.~.?. . ....... . SM 

.!Q..U~gq_,_~~~ ~--~~.9· 5-3~_q ________ ···---·---1 .... s~.-

-~:t~~::~:-~~~:!~~~~:: ..... -- ML 

sw 

1--....·-·------··· ·-····· -···--··-----·---.... - ... ____ --·-- -·······-· ..... .,.._ ..... 

~----1-- -·· ····-.. ··· -··-- ... _. ______ ............. - ....... ·-········ 

--··· ..... ·---· ........ ····~ "~--·-··----·--~--· ......... "•··~· .... .. 

31 161 651 941 971 991 991 991100 
.................... ··-·--+·............J. ..,.._,J 

-~ L..~~ 1 .. ~~-L~?. I ~~-0 
····-· •··~-.--.... • .. --.. ..&-· .. ---4--

1 3 25 78 87 ......... ..... .. 
·-~···· ~. - ... 94l_~~l. 98J:.?~ .... , .. ___ -1--+-----1-----

0 1 25 67 80 ... . ....... - -~9l ... ~l--~~L.9:.?.L~~t~~~~-+------~ 
3 10 60 92 95 .. 

1 2 371 751 85 . :; i~L:~ ~-~-::~~~:~~---_-! _____ ----~' 
191 ~21 8~1- 981 991100 
4 25 95 100 

""' • •···I• .... I • ··---1---J---··-----

·--·-"··-··-•·-··--J·-·· I ---J- ---f-·••····f----------····-·~ 

551 831 981100 ··-·-·· .... -..................... . 

41 51 231 651 791 871 901 9_41 _9,?.J.~_oo, .. , ---t----1------~~ 

. -. -~·-----·-... .,. . ' .. . -~ ..... -.__....-.,....,_ .. ,...... . ... 

.. 

TABULATION OF TEST R.ESULTS 

----------------------·----·-------·--------····--· 
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CONSTRUCTION INSPECTION & TESTING CO!. 

Boring Log 

For: CMX, L.L.C . 
Project: Tres Rios Landing' 

Location Of Project: SEC, Dysart road and. 
Buckeye Road· 

Boring No. 
Location: 

Bl 
See Site Plan 

Silty Fi,ne sand, non plastic, 
d8.mp, tan 

1-

. 
2-

3-

4-

Sandy Silt, low PI, moist, light 
5- brown 

6-

7-
Silty Fine Sand, non plastic, damp, 
tan 

8-

9-

10- - -- --
Bottom at 10' 

·' 

•. 

Date: 4/18/02 Proj~ No. 02-20817-1 
Backhoe Type OfBoring: 

· Field Party: Howard/Cowen 

Boring No. 
Location: 

1-

2-

3-

4-

·s-

6-

7-

8-

9-

. 
10-

See Site Plan 

Fine Sandy Silt, low PJ. damp, light 
brown 

Silty fine sand; non plastic, damp, 
tan 

-- -- --
Bottom at 8' 

.!-( (- 7 -t-1 l,r_,..r I 
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------.;;____---- CONSTRUCTION INSPECTION: & TESTING Co. 

Boring Log 

For: CM.X, L.L.C. · 
Project: Tre~ Rio:s Landing"' 

Location Of Project: SEC, Dysart road and 
Buckeye Road 

Boring No. 
Loeation: 

B3 
See Si~e Plan 

Fine Sandy Silt, lowPI, damp, 
·light brown 

I-
' \ 

2-

3-
Silty Fine Sand, non plastic.- damp, 
tan 

4-

5-

6~ 

Increase in percentage of silt, 
moist below 6' 

7-

8~ - -- .-.-
Bottom at 8' 

9-
I 

10- . 

·. 

Date: 4/18/02 Proj. No. 02-20817~1 

Backhoe ·Type Of Boring: 

Field Party: 

Boring No. 
'Location: 

1-

2-

3-

4-

5-

6-

7-

. 8-

9-

10-

Howard/Cowen 

B4 
See Site Plan 

Fine Sandy_ Silt, low PI, damp, light 
brown 

Silty Fine Sand, non plastic, damp, 
tan 

-- -- --
Bottom at8' 
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CONSTRUCTION INSPECTION & TESTING Co. 

Boring Log 

For: CMX, LL.C .. 
Project: Tres Rios Landing' 

Location Of Project: SEC, Dysart road and 

BoringN9. 
Location: 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

Buckeye Road 
B5 
See Site Plan 

Sjlty fine Sand, non plastic, damp, 
tan 

: 

less Silty below 6' 

-- - --
Bottom at 1 0' 

I 

Date: 4/18/02 .Proj. No. 02-20817-1 
Type Of Boring: Backhoe 

Field Party: 

Boring No. 
Location: 

Howard/Cowell 

B6 
See Site Plan 

Fine Sandy Silt, ·low -non plastic, · 
·damp, light brown 

1-

2-
Silty Fine Sand, non plastic, damp,· 
tan 

3-

4-

5-

6-

trace of gravel below 6.5' 
7-

8-
~ -- --
Bottom at 8' 

9-

10-
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====================== CONSTRUCTION:(NSPECnDN & TESTING Co. 

BoriiigLog 

For: CMX:, L.L.C . 
Project: T.res R.jos Landing' 

Date: 4/18/02 Proj. No. 02-20817-1 
Type Of Boring: Backhoe · 

Location Of Project: .. SEC,,Dysart road and 
. · .. B~ckeye Road 

Field Party: Howard/Cowell 

Boring No. 
·Location: 

1-

. 
2-

3-

4-

5-

6-

7-· •' 

. 8-

B7 
See Site .Pla:p. 

Fine Sandy Sil~ low PI, damp,· 
light brown 

Silty Sand and Gravel with 
Cobbles 6" in Size, non plastic, 
damp, tan 

-- -- -
. Bottom at 8' 

9-

10-

. ·~ . .·• :~ 

Boring No. 
Location: 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

B8 
See Site Plan 

Fine Sand Silt, low PI, damp, light 
brown 

Silty Fine Sand, non plastic, damp, 
tan 

silty sand with trace of gravel, 
. non plastic, damp, tan 

-- -- --
Bottom at 10' 
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----------- CONSTRUCTION INSPECTION & TESnNG Co. 

Boring Log 

For: CMX, L.L.C~ 
Project: Tres Rios,Lan.ding' 

Date: 4/18/02 J;»roj. No. 02-20817-1 
Type Of Boiing: · Backhoe 

Location Of Project: SEC, Dysart road and Field Party: · Howard/Cowell 

Buckeye Road 
Boring No. 
Location: 

B9 
See Site Plan 

Silty Sand with Trace of Gravel, 
low- non plastic, moist, tan 

1- .. 
\ 

2-

'Silty Sandy Clay, low PI, moist, 
3- brown -. 

4-

5-

6-

7-

8- - -- -Bottomat8' 

9-

10-

Boring No. 
Location: 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

BIO 
·· See Site Plan 

Graveily Silty Sand, low PI, damp, 
light brown 

Silty Sand, non plastic, moist, tan 

gravelly below 8' 

Bottom at 10' 
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======================== CONSTRUCTION. INSPECTION, & TESTING CO: .. 

Boring Log 

For: CMX,L.L.C. 
Project: Tres. Rios Landing' 

Location Of :Projee,t: .SEC, Dysart road and 
· · Buckeye Road 

Boring No. · B 11 
Location: See Site Plan 

Silty Clay, high PI. light brown 

1-

. 
2-

3-

4-

5-

Silty Sand, non plastic, damp, tan 
6-
~ -- -·-
Bottomat6' 

7-

8-

9-

10-

Date: 4/18/02 Proj. No. 02-20817-1 
Type Of Boring: Backhoe 

Field Party: Howard/Cowen 

Boring No . 
Location: 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

-
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BORING LOG 

BORING NO~ B-3 

Description 

: : : . . . . . . . . ·:·.. . . : .. ·~. ·:· ..... : ... -. ·; ... "' 
. .. . . . ··········· ···················· ......... ·. . ; ; . .. 

...... : ..... ; ..... : ..... ! ...... :. .. . . . . . . : . " . 
·····:·····~ -~·· .. ~-- .. ·+· ... . . . . . ·:· ... :·· .. ·:·. ....:. ~- .. ~-: . . ~· . . . . ~ . 
. . . ·=· ... : ..... -:· .. -.. : ..... :. ..... . . . . . . . . . . . .. ······················· . .,. .... . . . . .. .. . . .. ..... : ......•...... : ...... : ...... ;. .... . . . . . . . . . . . . . . . ... <sM> :8~~ '&iltj. s.AND;. diUnP. ·~mri ·ci~e..... . . . . . . . ·. · · · r.:f:.i~f._.-;1--f,. • : • : : 

Figure PAGE 1 of2 
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• • •• -~- • • • • • • • • • -~- •• 0 •• ~ ••••• -~- •••• 
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. . . -~- . . . . . . . . . -~· ..... i ...... : ..... . . . . . . 

• • .. • ·:· •• 0. • • 0 • -~· • • • • ! ..... ·:· . . . . 
••••••• ·:~ ••• 0. :. 0 •• 0 ·:· • 0 ••• 
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... ··:····· :·· ···;·; .... :···'· :······ .. . ·~· ..... ~. . .. [· ~: .... : .. · ... t ~. 0 • 

-~·~ :_,..,.,., !~••·-r··!-'>'> .. ,~••o:->>~t•>> . . . .. . . .. .. .. . 
• • • •• ·: ••••• :· ••• ·:·-·.···. ··:· ••• ·:· .. - 0 '. 
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BORING LOG 
PROJECT: City o!Avondalo Water Distn'bu1ioo Line 

CUENT: CH2MHm 
lt-------------ILOCAnON: EJMityoRoad&incuanSchool 

BORING NO. 8·3 
DRILLER: Geomechllllics Southwest. Jnc. 
DRILUNG METHOD: CME·7S s• rotary liSA 
DEPTH TO • WATI!R> INO'IAL: .. :t/1 11011.0 e.IICCI1Ultmld 

PROJECT NO.: 02035 

DATE: S/l/02 . 
ELEVAnON: wa 
I:.OGGED BY: A. RAbid 

AFTER 24 HOURS: .:f ula 

., TEST RESULTS 

i: i' . Description § ~ 3
111 

~ Plaslfo Umlt I I Llquld Umlt 
~ g w• e:: ! Water Content. • 

R--+------------------------------------------~~~~~P~~n- o 
1... . .... 21 10 ~. . s.o_ . 

~ (SM) Brown silty SAID>; damp, medimn d~~ ' .1 ..... ·:···. ~ :·· ... ·:· .... ·:· .. ··:· ..... 
' • t • • • 

1:~ ! Auger refusal at 22'. Borehole backfilled with auger ctittings. . ::; . ~:: ::: r::: t.::: :r :. : :r.::: 
' 'U : • : : • 

1
; __ . § 24 ·::::~::::::r:::·r::::~::::::~::::: 

! ······~·····!······=· ••••!•····-: ..... 
I ! : : : : • . . . -·;· .. '. 0; ..... :· .. 0. : ..... ·:·· .... 

I
;_;A l;!' • • • • • if: ······:······;···· ·;····· :···· :····· 

0 0 • 0 • ········ ............................ . 
. :f : . : : : 

11 Zl :r::; rr:: 
I ~ •••• ':''' ·•:••••••:•••••"!''" •·:•••••• 

. J : : : . : 

I~ :·.::::j:.::::j.::: f:::·.;.:·:::j:::::: 

llli 30 ···r·:r·,or 
1 ...... ~ ...... ; ..... : .... T .... T' .... 

I I 33· ~:::::c:::L:::F.:T::::r.::: 
. .!1 . 0 .. .. • i ~ ·: I :) ~ ! l : 
1
·~-- i 36 ...... ~ ...... : ...... ( .. ·!·--· ·i ..... 

... ············· ······ ·············· 
...... : ......•...... : ..... ,!······=······ I 
: ; : : . 

1
:_· ~ ...... ~ ..... j ...... ~ .... --! ...... ~ .... .. 

.. ···=······i··· ··!······: ...... : ..... . . .. . . . . .. . . I ...... ; ...... : .. ···:· ····: ... ·:- .... 

1
:. ~ 39 ·. ·+· ... f--· "l" . ·~·-- ""l-""' 

.;:; ······!· ··t······=······!······:····· 

j 
: : ! . : 

•• 0 •• :· • • • • : • • • ·:· ••••• ~. 0 • 0 0 ·:· •••• .. . . .. .. - . . :······ 

1
·. . ..... ;···· .. ~-- ... -~· .... ~ .... 

... ··=······!·· ···:·· . ·:······: ····· . . . .. .. . 

·I HOQUE 
~ 
I 

&. ASSOCIATE~ 

Figure PAGE2of2 



BORING LOG 

BORING NO. B-4 
. DRILLER: Gcomcx:luuli011 SQuthwost. lnll. 
DRILUNG METHOD: CME-7S 8" ro!aJy HSA 
DEPTH TOM WATE~ INlTIAL: ~ 

Description 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. . .. . .. . .. . . .. .. . . .. . . . .. .. . . .. • . .. .. . .. . .. . . . . .. ·1-r=-rnr.f--t 
(SM) Brown silty SAND with gravel; damp. medium dense 

. . . •' . : 
•: 0 r • •:• 0 0 o • :. H a 0 o •:• o oo •.• ::~ o .' o 0 •;:.• ~ 0 

'• 
0 

. ' ·. '": .. : ............. : ...... : ~ . . .:. .... .. .. .· . .•.; ... 
• • • .•••••.• : ••• :0 .: •.. ~ •• : •••••. : •. : ..• . . . . . . . . . .• . .. . . . 
'~ ·: .. ·····:······.: .......... :~·· ··;· .... . .. . ~ . .... ·: .. ·····:···- ·;···· ·;·· ···;·· .. . . . . . ......................... .... ........... . . . . . . .. .. . 

dense 
...... : ... : ...... : ...... : ...... :. .... . 

l:t--4-..f. : : : : 

Auger with auger cuttings. 

PAGE 1 of1 

...... : .. ····: ...... ; ...... ; ..... ~···. . . . . . . . . 
--~-~T~~~~~r~ -~I~-~~J~~~~~I~~:~~ . . .. . . . . . 

• • 4 • • ...................................... . . . . . .. . . . 
.... ~ :- . . .. : ..... -: . . . ; ..... ·=· ..... . - .. . . . . . 
0 O 0 0 0 : 0 0 0 0 0 ° i O 

0 
" 0 I •= 0. 0 0 0; 0 ~ 0 0 • •=• • • . . .. . . 

o I 9 I 

... ·=· ...... : . ~ ... ·=· ..... : . ~ ... : ..... ~ 
... . . . .. . . .. . . . . . . 

• • • • • ••• • • ' •• i. • • • • ••• • • ~ ••••• ••• •• ' •• . . . . . . . . . . 
.... . ; ..... ; ... ·=······!······=······ . . . .. .. . .. . . 
······:- ····!······=···· ·i······=······ . . . . . . . . . 
... ·;······:··· ··:·· ···:······:··· .. . .. . . . . . . ;. . . . . ; ..... -~· . . . . : . . . . ·:. ..... . . .. . . . . .. . 
..... : ..... : .... -~· ..... : ..... ·:· ..... . . . 

. ·:·· .... :· ... ·;· ..... : ..... ·=· ..... . . . . ···=··· ··!······:-··· ·:······: .... 
o I I .._ 

• -;; • i- .. 

······:· ····!······:···· •!······:-- ... . .. . .. . . . .. . 
... ·:· ..... !·. '. ·: ..... ; ..... ·:· ..... 

" " I > . .. - . ' ..... ~:· . ~ ... :. . . . ·:· ..... : ..... ·:· .... . . . - . . . . 
. . . . . ·:· ..... : ... ·:· ..... ! .... -~· ..... . .. . . . . .. ' .. . 
...... ;- ..... ! .... ~:· ..... ! . . .. ·:· . . . .. . . .. . .. . . . 
·~· •• ··~~ .. '··-~ , •• ? •••••• , -~········ . .. . .. . .. . - . . . . 

, , •!• , , • o 0 ! , , i • o :• , 0 II' o!, ~ • ~ •-!' o , 0 < . . . . . . .. .. . . .... ......... ..... .. .. ~- ..... ' ............. . . .. .. . .. 
~ . . . . . . .. . ...................... ····· .......... . . . .. . . .. . .. . . . ., . . . . . . "• ................... ·-··· ... . . . . . . . . . . .. . .. .......................................... . .. .. . . . •· .. . . . . . . . 
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• 
FINES 

Silt Clay 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 
3" t-112" t• 3/4" t/2" 318" 4 a. ta 30 50 too 200 

tOO 

$() I I I .1' : 
I 1 I I I I I I I 

ao 

!i: 70 

lil 60 ~ 
~ 

I I I I I I I I I i I 

l l : l 1\ l 
I I I I I 

"" 50 w z a: 
ffi 40 

~ w 30 .. 
20 

i I I I I I i\ I I 

: : : : : 
I I I I I I I I I l\ I I 

I I I I j I I I ' I I • 10 

0 
0.0001 

: l r : ~ 
too 0.1 0.01 0.001 10 

GRAIN SIZE IN MILUMETERS 

Depth liquid Plastla Plasticity 
D1o Dao c. c. 

Passing 
u.s.c.s Symbol Hole No. 

(ft) Umlt Umit Index 0311 No.200 
(%) 

• B-1 3.5-5 NP NP NP 0.17 0.28 0.42 . 2.5 1.1 2 SP 

NP -INDICATeS NON-PLASTIC 

PERFORMED IN GeNeRAl. ACCORDANCe WiTH ASTM D 422-63 

r 
GRADATION JI;$T RESULTS 

LOWER BUCKEYE'WATERLINE 
4TH STREET TO El MIRAGE ROAD 

AVONDALE, ARIZONA 

• r PROJECT NO. DATE '(FWURE) 
l 600727001 7104 ) B·1 

SII!VE B·U.S-1 1080 
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FINES 

Silt Clay 

U.S. STANDARD SIEVe NUMBERS HYOROMerER 
3' 1·112' I' 314' 112' 318' 4 18 30 '0 · 100 200 

100 

90 if' ~ l ~ l 
80 

70 

GO 

I I I I 
~ 

I I I I 

I I 1. I I I I T ~ I I 
'~ l : i ~ l 
I I I I ~ I 

50 

40 

30 

I 1 1 ; I 1' I 
[ l : : : 

I I I I I I I I I I 
20 

10 

0 

I I I I I I I I I I 

: : : : : 
100 10 0.1 0.(11 0.001 

GRAIN SIZE IN MlLUMETERS 

Depth Liquid Plastic Plasticity Passing 
Symbol HOle No. 

(ft) Umll Umit Index Dto 030 Dso c. c. No.200 u.s.c.s 
(%) 

• B-3 1-2.5 NP I'IP NP - - - ·- - 37 SM 

NP ·INDICATES NON-PLASTIC 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 422-63 

GRADATION TEST RESULTS 
LOWER BUCKEYE WATERLINE 

4TH STREET TO EL MIRAGE ROAD 
AVONDALE. ARIZONA 

0.0001 

,_E_P...:'!oo .... o-~_2cr_7oo_N_1o_. -+----~-~-r:--3-t ( R:~e) 



~· 

.. •·.,· 

.1 

• 

" l u.s.c.s. 
SYMBOL LOCATION DEPTH LL(%) PL(%) PI{%) CLASS! FICA TION u.s.c.s. 

i (FTJ ' ' {Minus No. 40 (Entire Sample) . 
Sieve Fraction) 

• B-1 3.5-5 NP NP NP NP SP 

• B-3 1-2.5 NP NP NP NP SM 

• B-5 1-2.5 NP NP NP NP SM 

NP - Indicates non-pfasfic 

70 v "#. 60 
::::. / v e:. 50 
X v CH L'f' w 
0 40 ~ v v ~ 30 

/ CL v MH&OH t; 
j 

20 

L ; 
0. 

10 / 
ML&OL 

0 " 
0 '10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT (LL), % 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 43.18-00 

... ·.'• 

A TTERBERG'· LlMITS TEST RESULTS 
LOWI:R BUCKEYE WATERLINE 

---

-
. M/nuo & Moo. re _ 4TH smeETTo EL MIRAGE ROAD • ,- .,. • f • AVONDALE ARIZONA ..; 

ATTERBeRG 1>-3 1-2.5 1800 

i 
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• 

CORROSIVITY TEST RESULTS 

SAMPLE DEPTH RESISTIVITY* 
SAMPLE LOCATION tFn pH • 

(ohm-em) 

B-3 0-5 8.0 1,610 

• PERFORMED tN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARIZ 236b 
•• PERFORMED .IN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARIZ 733 

••• PERFORMED IN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARIZ 736 

WATeR-SOLUBLE 
SULFATE 

CONTENT IN SOIL •• 
(%) 

0.003 

CHLORIDE 
CONTENT*** 

(ppm) 

63 

r CORROSIVITY TEST RESULTS 
.- LOWER BUCKEYE WATERLINE 

~1(1nf/D&Jftoo-re_ 4TH STREET TO EL MIRAGE ROAD 

\.. AVONOALE,ARIZONA 

E 
PROJECT NO • ! DATE ~cF·:~:e ii00727001 1104 

CORROSMTf 1890 
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'fiR!JII&.ao.-a en 

l w u:- DATE EXCAVATED _, 
z 12129/04 TEST PIT NO. B-1 

i=' a. - (..) :: <fl. a. 0 -·· 

TEST PIT LOG 
w <( ._.. - i=. GROUND ELEVATION 
~ en w ~ ()~ - LOGGED BY TLC 

0::: ._.. 

~ ~ 
Ci) -0 

AVONDALE~C~ALOPERATIONS~ 
·::£: u..· METHOD OF EXCAVATION 3.5" Diameter Hand A~er 
l:i: z -(/) 

(/)• 

AVONDALE. ARIZONA ~m 8 5 UJ (/)::> 

~ 
Cl 

~·f: -g ~ ~ ::5 LOCATION See Borin,g Location Map 
PROJECT NO. DATE 0 (.) 

(lJ Q 
601017001 OliOS 

(/) DESCRIPTION 
r v 

l SM AIJ.UVUJM: 
Brown, damp to moist, medium dense, silty fme to coarse SAND; few gr.avel. 

- c-

Fine· to medium-grained. 
1 - ,---

10.0 100 
t- 1-

2 f-1-

f-f- Some clay. 

l lJ 
3 Total depth= 2.9 feet (Refusal on gravel/cobbles/boulders) 

GrOWI.dwater not encountered. 
Backfilled on 12/29/04. 

4 

5 
'TI g 

J..l-· 
~-

----J 
fR 
!: 

" SCALE = 1 in11 ft. l 



·~ ~ 

JY'R!fB"''f-08-ra en w - DATE EXCAVATED ..J u. z 12/29/04 TEST PIT NO. B-2 

~ 
0.. - ~ ~ * 0 

TEST PIT LOG a3 - - ~· GROUND ELEVATION w w ~ - LOGGED BY TLC u. 0::: oCI? - Cl) :l Ci) -0 i 

AVONDALE~C~ALOPERATIONSCENTER 
J: z u..· METHOD OF EXCAVATION 3.5" Diameter Hand Auger ! 

!i: c: t- -en 
w en· 

AVONDALE, ARIZONA :Eli~ 0 ~ 
0 (/)::J 

~ (..) 0 :5 LOCATION See Borin& Location Map :J.f: -g ~ ~ alo PROJECT NO. DATE (..) ----··--

~ 0 DESCRIPTION 601017001 OliOS 
v SP AI.IJJVWM: 

Bmwn, damp to moist, loose to medium dense, f'me to medilml SAND; few sil · 

- - trace gravel; scattered cobbles at the surface. ! 

1 - -

I 

I- I-

2 1- 1-

1- 1-

3 
Total depth= 3.0 feet. 
Groundwater not encountered. 
Backfilled on 12/29/04. 

4 

I 

s , 
(5 

. 
c: 
::0 m 
),> 
N 

F. 
SCAL = 1 in./1 ft. 

- ·-



-- ~ 

e 'flllfiD"'JV\"""' f3 LL' DATE EXCAVATED I cC z 12/29/04 TEST PIT NO. B-3 
i=' - a: ~ '#. 0 

TESTPilLOG 
w 

~ 
._. ....... 

~ct) GROUND ELEVATION - LOGGED BY w w ~ TLC u. 0:: 2ti 
-- :::> ii5 

AVONDALE MdN:ICIPAL, OPERATIONS CENTER :I: CD u.· METHOD OF EXCAVATION 3.5"DiameterHandAuger 
t: 

,;, 1- z -CI) 

_¥c:: c Cl) w UJ• -
AVONDALE, ARIZONA 0 - c en=> w -~ (.) 0 :5 LOCATION See Borin~ Location Ma2 0 ::~.c -g ~ >-

PROJECT NO. DATE tOo 0:: (.) 
(I) Cl 

601017001 OliOS 
UJ DESCRIPTION 

v 
SM FILt: I 

Brown to dark brown, damp to moist, silty fme to coarse SAND; t;race gravel; • 
3.8 104 debris including plastic, pieces of wood, fabric, PVC, concrete and asphalt ,.-- i-

debris at the surface. 
Ao1ll'Oximately 1" of clay at the surface. 

SP ALLU\IIQM: 
1 ~ - Reddish brown to yellow, damp, medium dense, froe to coars.e SAND; trace 

silt. 

r- r-

2Jt-
Total depth= 2.1 feet (Refusal on gravel/cobbles/boulders) 

--

Groundwater not encountered. I 
Backfilled on 12129/04. 

3 

I 

4 

' 

5 
11 
G5 c: j 
:::0 
m 

t 
SCALE= 1 inJ1 ft. 

F. 

rl 



·- ~ 

-/fiR!ID&.OO"r& CIJ w - DATE EXCAVATED it u. z 12129/04 TEST PIT NO. B-4 - () 

I l=' 
~ eft. e:. 0 

TEST PIT LOG 
w - i=. GROUND ELEVATION w w ~ ()cq -· LOGGED BY TLC u. 0:: - CD ~ (i5 -<.> 

AVONDALE MUNICIPAL OPERAnONS CENTER ~ 
u.· METHOD OF EXCAVATION 3.5" Diameter Hand Auger z -<n c CIJ UJ en· 

AVONDALE, ARIZONA =~ 8 0 0 en=> 
0 :;,_;:: -g ::i: >- :5 LOCATION See Boring Location Map ala PROJECT NO. DATE 0:: () 

111 0 
601017001 01105 

en DESCRIPTION 
v 

CL fll.L: 
.. Brown, damp, stiff. fme sandy CLA Y;·piece of wood . 

f-1- SM ALI..UVWM: ,__., 
Brown, damp, medium dense to dense, silty fine SAND. 

1 f- 1-
6.4 107 

1- 1-

Scattered nodules of dark brown, daD;lp, stiff to very stiff, silJy clay. 

2 1-1-

Total depth= 2.4 feet. (Refusal on gravel/cobbles/boulders) · 
Groundwater not encountered. 
Backfilled on 12/29/04. 

3 

4 

5 
"1'1 
G5 c 
:;o 
m 
),> 
"" (;. 

SCA E= 11nJ ft. 

---- ·-------- ----



.. -. ,._, 
I(IR!JII&.OQt-8 (Jl 

LLJ - DATE EXCAVATED -I u.. z 12/29/04 TEST PIT NO. B-5 
p a. - (.) 

0 
... 

:::E <fl. a. 

TEST~ITLOG 
w <C - - i=. GROUND ELEVATION w (Jl w ~ cs~ 

- LOGGED BY TLC u.. a:: - Q) :J (Jl -0 
AVONDALE MONICIPAL OPERATIONS CENTER t u..· METHOD OF EXCAVATION 3.5" Diameter Hand Auger t: 1- z -fll 

' . 
~c: 0 ~ w tl)• 

AVONDALE, ARIZONA 0 tJ):::l 

~ -~ (.) 0 <( LOCATION See Borin£ Location Ma2 ~~ -g :E >- ...J 
PROJECT NO. DATE .a:: (.) .. 

co ·o 
601017001 01/05 

tJ) DESCRIPTION 
v 

CL fl.IJ,.: 
Brown, damp, stiff, fme sandy CLAY; some silt; pieces of wood and PVC 

1-1-
plastic, piece of rusted metal. 

--1--SM-f--------.------------------
Brown, damp, medium dense, silty fme to coarse SAND; little gravel; cotton 

1 1- 1- fabric at top of sampler. 

9.6 107 
I 

'--- 1-

21+ Pieces ofolastic cup. 
Total depth- 2.1 feet. (Refusal of gravel/cobbles/boulders) 
Groundwater not encou.ntered. 

I Backfilled on 12/29/04. 

3 

4 

s 
::!! 

I Q c 
::0 
m 
~ 
1:11 

&. 

SCALE = 1 in./1 ft. 

"--- -·· 



• ~ 
r.L a. 

! ;e (.) z 
1- ~ Q 0 0 

~ ...... 
~- ~ ~ ().CI? 

~ iii u::~ :s: z -en 

~ w en• 
0 0 cn-:J 
al ~ ~ :5 

0 
0 

35 17.1 112 

3 

40 

• 12 

16 

DATE DRILLED 01/06/05 BORING NO . B-6 

GROUND ELEVATION SHEET I OF 

METHOD OF DRILLING CME-75, 6.5" Diameter Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. (Cathead2 DROP 30" 

SAMPLED BY n.c RDL 

damp to moist, very stiff, silty CLAY; trace sand; scattered caliche specks and 
nodules. · 

Medium dense. 

medium dense, fme to coarse SAND; trace gravel. 

Loose.· 

Total depth= 16.5 feet 
Groundwater not encountered. 
Backfilled on Ol/06/05. 



• u:-
l 0 

5 e:. 
0 llt i it Lt. 
en ;::) (i) 
!: ~ m 
~ 5 0 

.2 ~ 
0 

6.1 

• 

• 

DATE DRILLED __ _..:::O~II0~6f::.::O:::.S __ _ BORING NO. ___ ..:::.B-:.:...7 __ _ 

z 
0 r=. 
<((/) 

9d u.· -w 
~:::i 
:) 

GROUND ELEVATION ---=------ SHEET l OF _..:...__ 

. METHOD OF DRILLING CME· 75, 6.5" Diameter Hollow-Stem Auger 

DROP ....,..--_..::;30::..."---DRIVE WEIGHT ___ ...:1:..::40:..:1::::bs::::· (~.:::C=at:::::he::::ad::£.) __ _ 
0 

SAMPLED BY _T.:.:LC~- LOGGED BY TLC REVIEWED BY __ RD:.::. :;,:;L:___ 

Ml f.ILL: 
Dark brown to brown, damp, very dense, sandy SILT; fine sand, trace clay and gravel. 

Light brown. 

of dark brown silty clay. 

Piece of plastic; trace gravel; iron staining. 

Scattered chips of mica. 

SM ALLUVIUM: 
Pale brown, damp, medium dense, fine to coarse SAND . 

Medium dense; no recovery. 

Total depth= 16.5 feet. 
Groundwater not encountered. 
Backfilled on 01/06/05 . 



en 

~ 
~ 

u::-0. 

~ 
~ ~ 5 e 

f2 ~· ?: 
(ij 

~ 
(i)' 

s: z 
w 

9 0 0 
Ill :::iE >-

0:: a 

56 

9219" 4.3 103 

18 

.; 
23 1.7 Ill 

22 

z 
0 
;::. 
<ten o· -0 u.· -en rn· en.=> 
::5 
0 

SM 

SM 

ML 

SM 

. DATE DRILLED __ __::.0.:.:.110::.::6~/0~s __ _ BORING NO. ___ .:::8~·8 __ _ 

GROUND ELEVATION ___ ..::;_ ___ _ SHEET I OF _ _,___ 

METHOD OF DRILLING CME-75, 6.5" Diameter Hollow..Stem Auger 

DRIVE WEIGHT ---..!14~0:..!lb::::s::..~. {.;:::C!!!:ath~ea:::d!L) __ _ DROP __ --::.;30~"---

SAMPLED BY _.:..:TLC~- RDL 

EII.L: .· . 
Light brown, damp, very dense, silty fme SAl'!D; scattered chips/pieces of mica; iron 
staining. 

Scattered pieces of wood. 

ALLUVIUM: 
Light brown, damp, medium dense, silty fine SAND. 

- - -damp, very Stiff, Clayey SILT;scattered CiliChe nodules.- - - - - - -

- - -damp, mecliUin aense, Siliji nne to coaiiesAND:- - - - - - - - - -

Total depth=< l5.0feet. 
Groundwater not encountered. 
Backfilled on 01/06/05. 
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fiJ 
~· DATE DRILLED 06112101 BORING NO. C-1· ll. u: 
! ~ ~ 

% 

i' 1- 0 GROUND ELEVATION SHEET I OF l ' 8 i ~- --
~~ w j!: (/) 

1.1:.. a: u;q ' ::r: f/} :::;) w . METHOD OF DRILLING Hand-Auger ,.... 
~ 

,_ 
~ 

-(/) 
0. 

~lj 
~ ~::i 

~ iii 0 d DRIVE WEIGHT N/A DROP N/A ::i & c 
SAMPLED BY DM LOGGED BY DM REVIEWED BY KJT 

IIVI'IIII't 11::"'1""'1::1 "IIVI't 

0 A~PHALT ru:!.: ·· 3 · inches thick. .. 
I-I- GP-GM AGGREGATE BASE: ~p~l'l . . · 6 inches thick. 

Brown, damp, medium dense, GRAVEL with silt and sand. 

1-

Cl ALLUVIQM: 
Brown, damp, very stiff, sandy CLAY. 

2 Total ~ptll = 2 teet. 
,... -'- not encountered during excavation. 

!-I- Backfllled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not enoountered at the time of excavation, may rise to a higher level 

1--
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

:.-

-

4 -I-

1--

r--

I-

6 1--

f--1--

-I-

-I-

1--

Jl 

• l(ln911&'f.G0~8 
---· .. '-LOG 

•vmrn~~~=N~44 

PROJECT NO. I DATE I AGURE;: 

601871001 06/07 A·l 



~ s 
~ 

z 
b !!:. Q 

3' 0' ~ ~. -~ 11:. 

~ ::> ~ IL. • 

'"" Q;Uo! !!! w 0 Q co::J 
..J· 0 ::5 10 ::i ~ 0 

0 

2 

• 

DATE DRILLED 06/12/07 BORING NO. C-2 

GROUND ELEVATION SHEET l OF 
i 
METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT N/A DROP N!A 

SAMPLED BY OM KJT 

poorly graded GRAVEL with ftne to medium sand; trace · 

1 GJrou1ndvvatc'r not encountered during excavation. 
Bac:ktilled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Urc)Ufl<dw.tter, though not encountered at the time of excavation, may rise to a higller level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report . 

• l(lllfJO&/ftOOre 

' 
1-



j) 
~· 

u: ll. 

j t (.J z 
5 !!:.. a 
~ w 

~ ~.~ It: -0 

~ ~ u..· z a;f4 
..J 0 l!i ~:::> 
CQ 2 > a:: 0 

Q 

·DATE DRILLED· 06/12/07 BORING NO. C-3 

GROUND ELEVATION SHEET ,, OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT N/A DROP N/A 

SAMPLED BY KJT 

Groundwater not encountered during excavation. 
Backfllled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not encowttered at the time of excavation, may rise to a higher level 

to seasonal variations in precipitation and several other factors as discussed in the 
report. 



• 

• 

DATE DRILLED ~---=-06;;::.1:.::12:..::10.;;...7 __ _ BORING NO. C-4 

GROUND ELEVATION ---·------- SHEET _._I_ OF _..:..1_ 

METHOD OF DRILLING ""H""an;.:;.d·.;.;A""ug._.e;...r ---------------

DRIVE WEIGHT ____ _;.;NI::..:A:..__ ___ _ DROP NIA 

SAMPLED BY _.::::;DM:;.:.__ LOGGED BY Q_~ REVIEWED BY KJT 
llVrt/lrti 'TIOI-t 

u: A~PHAT.1' .n: Approximately 3 inches thick. 

~;~: GP Ar.r.lHUiJ\.TE BASE: 4 ~c)l~ thick. 
• . ··1'. · [~•.£' I Brown. damp, ... w ........ ;:!l., poorly graded ORA VEL with fine to medium sand; fewsUt. 
_r---r-~---;~--C~l-+A~L~L~~~~:----------------------~----------~~1 

Brown, damp, stiff. CLAY with sand. 

2 

f-

f-

I-

4 -

-

6 r-

-

-

·Total ~ep~ .. 2 teet 
Groundwater not encountered during excavation. 
Backfilled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not encountered at the time of excavation, may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

_LQG 



~ 
~ 
Q. § ! ~ 

z 

8 E!:.. 0 

~-u:.. lit it ~ 

~ :J 1ij -0 u..· F- z -(/) 

8 w ~:) 0 0 -1· 
CD :e ~ 0 

0 

16.1 96.2 

DATE DRILLED 06/12/07 BORING NO. C-S 

GROUND ELEVATION SHEET I OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT 30lbs. DROP 24" 

SAMPLED BY DM · KJT 

Groundwater not encountered during excavation. 
Backfilled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not encountered at the time of excavation. may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

• l(ingo&lft"""a 
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! l 
z 

8 e:. 0 

illt it ~(/j 

r ~ 
Ci) t:!ti 
ffi ~~ 

a 0 0 :s ::! ~ 0 
0 

2 

DATE DRILLED 06/12/07' BORING NO. C-6 

GROUND ELEVATION SHEET I OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT N/A DROP N/A 

SAMPLED BY DM LOGGED BY KJT 

Groundwater not encountered during excavation. 
Backfilled and asphalt patched on 06/12/07 promptly after completion of excavation, 
Groundwater. though not encountered at the time of excavation, may riseto a higher ltwel 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 
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DATE DRILLED 06112107 BORING NO. C-7 

GROUND ELEVATION SHEET I OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT 30 lbs. DROP 24" 

SAMPLED BY .DM KJT 

Grtoun.dw.ater not encountered during excavation. 
1 o<tl;li.JLm~:u and asphalt patched on 06/12/07 promptly after completion of excavation. 
I 0J'OW1tdw:lter., though not encountered at the time of excavation, may rise to a higher level 

to seasonal variations in precipitation and several other factors as discussed in the 
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DATE DRILLED 06/12/07 BORING NO • C-8 

GROUND ELEVATION SHEET _I_ OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT N/A DROP NIA 

SAMPLED BY DM 

poorly graded GRAVEL with fme to medium S(ltid; trace 

stiff, sandy CLAY. 

Groundwater not encountered during excavation. 
Backfilled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not encountered at the time of excavation, may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 
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• ~ § ::!! 
~ 

:z 

li' ~~ g ~ 0 

~ w ~ I 3~ !!::: 0:: ':c 3! ;::) en u:q 
b: § z 

~~ IIJ g ILl 

l:'S Q 
ID :!l ~ 0 

Q 

0 

~~~ GP 
1-1-

I 
Cl 

1-

12.4 101.3 
1-

1-

2 1-

r-

1-1-

1-1-

• 1-1-

4 1-1-

1-

1-l--

1-1-

1-1-

6 1-1-

1-1-

t-1-

1-1-

1-1-

It 

• 

DATE DRILLED 06/12/07 BORING NO. C-9 

GROUND ELEVATION - SHEET _I_ OF I 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT 30lbs. DROP 24" 

SAMPLED,BY DM LOGGED BY DM REVIEWED BY KIT 
"IIVrt 

I A~otrA fTc llNr.Rt<r..: A , 2 ittchcis thick. 
IAGHRRCYAI'~~ Approximately4 inches thick. 
1 Bro.Wn;mni'it;lnn;;,: to medium dense, poorly graded ORA VEL with fme to medium ~ .... .,.. , 
1 ""· ' silt. • .. - ... , 
IALf(f\miM'' . 
I Brown, damp, very .stiff, sandy CLAY. 

: ;:otal Deptll ,_ 1.~ feet. 
·not encountered during excavation. 

1 ~ · ··-" and asphalt patched on 06/12/07 promptly after completion Gf excavation. 
Groundwater, though not encountered at the time of excavation, may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

PROJI::uTNO. 

bUill IJUUl I 

LOG 

FIGURE 
A-9 



~ • ~ b l 
s ~ en !!-.. I-!. 

0 w ~ ()~ Lt. IX en· ;: (jj u:q 
§ z (jj~ 

!a w en ::::I 
0 a 5 co :::i ~ 0 a 

.. 

13.6 85.3 

• 4 

DATE DRILLED 06/12/07 BORING NO. C-10 

GROUND ELEVATION SHEET I OF 

METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT 30 lbs. DROP 24" 

SAMPLED BY DM LOGGED BY KJT 

Groundwater not encountered during excavation. 
Backfilled and asphalt patched on 06/12/07 promptly after completion of excavation. 
Groundwater, though not encountered at the time of excavation, may rise to a higher level 
due to seasonal variations in precipitation and several other factors as discussed in the 
report. 

L 
' 
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DATE DRILLED 06/12/07 BORING NO. C·ll 

GROUND ElEVATION SHEET OF 

' METHOD OF DRILLING Hand-Auger 

DRIVE WEIGHT 30lbs. DROP 24" 

SAMPLED BY DM LOGGED BY KJT 

poorly graded ORA VEL with. f'me to medium sand; few 

I GroUlltdwater not encountered during excavation. 
Ba<:kfi:lled and asphalt patched on 06/12/07 promptly after completion of excavation. 
I G1rowmrate,r, though not encountered at the time of excavation, may rise to a higher level 

to seasonal variations in precipitation and several other factors as discussed in the 

e !flngo&l(t&ore 
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., 

I GI'AVE1, I SAND FINI!S 

I. Coame Fine I coarsel Medium I Fine Slit I Clay 
· ... 

U.S. SfANOAAD SIEVji NUII/I8ERS HVDROMen:R 
3" 1-112" r 314" Ia" 3/ll' 4 a. .,s· 30 50 1ClG 200 

100 I II I I I I I I I I T ~"-~I'- I 
90 

: l : : N. Bll 
I ! ! ! I I ! I !\ I 

70 I 
s: 
" I I I I I I I I I I 
~ 60 ' 1 

• 

~ I I I t I I I ~ so .. I : I : : : ~ I 

~ 40 I -
'Ill I I 'I I I! ! I I I ! ~ ;ro I ! I I . 
l I I I I I II I I I I I I l l I 

<!0 , I l l I l I I I 
I I I I I 10 

l I l : l II j I I . I I I I I 

0 I 

100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MUIIIIICIERS 

S)mbol Hole No. Oeplh Lfquld Plasllc Plasticity D,o 030 01111 c. c< 
Passing 

u.s.c.s 
(It) Limit llmft Index No.200 

(%) 

• B-1 0-2 NP NP NP - - - - - 67 ML 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 422-63 (02) 

NP ·INDICATES NON PLASTIC 

1(illf/D&;1ftaare GRADATION TEST RESULTS FIGURE 

• 
PROJ£CTHO. DATE AGUAFRIA CONNECTOR TRAIL 

AVONDALE. ARIZONA 8·1 
601886001 07107 



• ' 

"· 

I GRAV&I. I SAND l FINES I 
I Coarse I Fine I Coarse! Medium Fine Silt I ' .. _:Clay 

U.S. STANOAAO SIEVE NUMBeRS · HYDROm;feR 
3" 1-1/Z" ,. 314" 11.2." 3/8° 4 8 10 30 50 100 200 

100 

rtt--I ~II I I I I 
90 

: i I : : : 80 
I :l I ! I I ; ~! I I 

70 I 
!i: I I I I I ~ I I 

·. 

I 80 ' 
10. I I I I I I I I ffi 50 I : I : : : l z 
&: 
~ 40 

~ I I I I I I ! I " ! I 
ffi 30 I I I I ... 

i\ l I I I I I I I I 

• 
20 i l I N. I I I I I I I I I 
10 : : l l l 1 1 I 0 

j I I 
100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN ldiLUMETERS 

Symbol Hole No. Depth Uqufd P!a.tic P!Utlc!ty D,o D,o Deo c. c. 
Passing 

(It) Umit Limit Index No.200 u.s.c.s 
(%) 

• B-4 0..2 NP NP NP 0.11 0.38 0.85 7.7 1.5 8 SW-sM 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 422-63 (02) 

NP ·INDICATES NON PlASTIC 

1fb'!ID&t/ft&W8 GRADATION TEST RESULTS FIGURE 

• 
PROJECT NO. DATE NJUA FR1A COKM!CTOR TIWL 

AVONI;)ALE, ARIZONA 8·2 
~01886001 07107 



I GRAIII!I. 
' ,. 

SAND I'INSS 

I Coarse ··Fine . lca-tl Medium I Fine Slit I Clay I 

. U.S, SfAN!lAROSlEVE NVMBI:RS HYDROMETER 
31' M/2" t• 314~ 1/2' 3ii' 4 8 16 30 50 100 200 

100 

I ~"' I I i i I I I 90 

l '{ I : : 80 
:I 

I l I ~ .... r I I I 
70 I I ..... I I x I I I I I I I 1- I .. 

~ 80 

l l 1 i 
j 

~ I I I 
~ $0 

l l : : : ·It I\ 
ffi 40 

I I ! I ! I I 
.. , 

I ! I 
ffi 

i \ 30 I I. ... 
! I l I 1 l I ~I 1 

20 

i I II 

" 
I 1' I I I I I 10 

l ! l ll l l I I ! 
0 

I 

100 10 1 0.1 0.01 0.001 0.0001 

GRAIN 5lZE IN MR.LIMETEilS 

Symbol Hole No. Depth Uqukl Plastic Plasticity 
O,o 030 060 c.. c. 

Passing 
u.s.c.s 

(ft) Umlt umn Index No.200 
('I&) 

• 8-6 0.2 NP NP NP 0.06 0.25 . 0.75 12.5 1.4 11 SW·SM 

PERFORMED IN GENERAL AtCOROANCE WITH ASTM 0 422-63 {02) 

NP ·INDICATES NON PLASTIC 

l(ln!/11&/(f"'" GRADATION TEST RESULTS FIGURE 

• 
PROJECT NO. DATE AGUA FRIA cotiHECTOI\ TRAll. 

AVONOALE, ARIZONA B-3 
601886001 07/07 



• SYMBOL LOCATION 
1 

DEPTH LIQUID PLASTIC PLASTICITY 
uses I, 

eLASSIFICAT!ON ' uses 
(FT) • LIMIT, LL LIMIT, Pl INDEX, PI (Fraction Finer Than (Entire Sample) 

No. 4Sieve) 

• B-1 0-2 NP NP NP ML Ml 

• B-4 0-2 NP NP NP ML SW-SM 

• B-6 0-2 NP NP NP ML SW-SM 

NP -INDICATES NON-PLASTIC 

• 
60 

/ v 
50 

a: / CH orOH 
/ 
v 

x 40 w v / Q 

/ ~ 

~ 30 
G 

~orOL / I= s 20 v 7 
MHorOH 

~ 

/ 10 
~ 

1/ MLorOL / L-ML / 

0 1/ I 
0 10 20 30 40 50 60 70 80 90 100 

UQUID LIMIT, LL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 4318-05 

··--

1(1n9D&~QQ~8 
..... 

ATTERBERG LIMITS TEST RESULTS FIGURE 

PROJECT NO. DATE AGUA FRIA CONNECTOR TRAIL 

601885001 07107 
AVONDAL~. ARIZONA B-4 

• 



LOG OF BORING NO. BB-08 Page 2of5 

'OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening fSarival Road to SR 101L) 

SAMPLE TESTS 

....1 ~ 
CJ 0 9 ::1! ~ 0 DESCRIPTION ro 0 

~ ....1 :2: ro .....1 r: ...: Ci) 
Q 

;r:i 
~ IX: ~ 

u.. 
0::2 2 0 

:i w ~ w :r: 
(/) ~ ffi ww 0 a ~[ij Q. l- If i~ 

- .... 0 

~ 
0.. 0 g >- =>- 0 w (/) <1: l-

~ D:(3 O:i! ::Sa ~ CJ a ·::> :r: ~ ro On. ::i:J o..6 
... Sll TY SAND; trace gravel, brown, very -: ·. :· 
:·:·>. dense, moist. 26- 38 

:: {· ~; - 59 :··: ·.· -. ' -:: .... ~ ~ 28- 47 
·: ::: :· ~ -... - 21 
:::· ::.: ~:~ - 18 
:':·:·· {': 30-5M - K ss 69 14 0 0 63 -:·::::-: - 23 BS . : .. 
:: ~ 0 {: - '--
:· ·:· .. 32- 14 ...... 
:': {· ~: -

15 -:·::::.: -
-

~:. \;= 34- 21 
-

:'· ~- :: - 58 

-:·:::;.: -. : "' 36- 63 

~::· ~;~. ~:~ - 70 -.. ' -
~:. ~~ ;:~ 38- 28 
... ,/> 

949.5 -:: ,. ;: 39 - - 36 

~i 
POORLY GRADED GRAVEL WITH SILT - GP- R ~~ 50/6" 
AND SAND; trace cobbles, brown, very 40- GM 58 

~ dense. moist. -
50 -

~·l -
49 e· 42-

~·· - 32 
~i -
Q' - 50 
~· 44-

- 36 -
~: -

22 46-
- 32 e· -... ~ .. -~ ~i. 48- 65 

l:i~ - 64 

i~. 
- 1-
- 66 50-1--

~ Continued Next Page 

• 
~ The stratification lines represent the approximate boundary Ones 

; between soil and rock types: In-situ, the transition may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-14-06 

Wl i~ Not Measured p:._ llerracan BORING COMPLETED 12-14-06 el 
0 

~ j:tl: 0: Wl RIG AP 1000 FOREMAN MJO 
() WL Backfilled Upon Completion APPROVED SON JOB# 65065088 !il 



LOG OF BORING NO. 88 .. 08 Page3 of5 
·OWNER ENGINEER 

Arizona Department of Tt·ansportation URS Corporation 

SITE . PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) - SAMPLE TESTS 

(!) 
..J ~ 0 

* ~ 0 DESCRIPTION Q) 
~ ..J ::a Q) 

..J ,..: ,.: (/) 

~ "'" ~ 0: ~ !!: o:z z Q 
:X: :i w 

~ 
w 0 

(\. 1-- (/) ::a 0: w w~ 0 
-~-- ~~ 0 

~ 0. ~ ::;;; ~ (\. ~z ~il 
:;,_ 

0 w ~ ~ ..J ~8 O:li 
~ (!) 0 ::::l :?; m ::1::1 a.:?; . ' 

~{ 
POORLY GRADED ~RAVEL WITH SILT - GP ~ ss 80/3" 
AND SANQ; trace cobbles, brown, very - GM 67 

% dense, moist. -1-
52- 22 

~~ . -
17 Q' -

~ - 57 54-

~ -- 45 
;~, - 47 
i!)' 56-

~ 
-- 36 

~: -

~ 
58- 22 

-- 36 
lh- -
~ 60-1- 53 

D<: - I~ ss 80/3" 
~- - 29 

~- -
82- 18 

i!)' -
27 

~ 
-

0• 
-

28 
~- 64-

~ 
- 42 -

~. -
~ 66- 28 . -
~:(_ - 42 

~ 
- 17 68-- 60 -

~ - 58 70- I--
~- -~ R ~~ 75/5" 
i!)' 71 .. ··- ~17.5 - 53 
~--: . fOOBL Y GRADED SAND WIIH Sll T -:.; .. . 

AND GRAVEL; brown, very dense, moist, 44 ..... 72-

f 
'0( • 

*'· moderately cemented. -
20 1\ii. :. -

tl -:t -
20 

i 
~;. 74-'*-'. '. - 19 II! ,.#·· .. _;. -

ffi Continued Next Page ... ... 
The stratilicailon lines repreSent the approximate boundary lines 0! 

~ belween son and rock types: in-situ, the transition may be gradual. 

,. I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-14-06 

!l 
Wl ~ Not Measured !!: lte"acan BORING COMPLETED 12-14-06 

g WL ~ l:g RIG AP1000 FOREMAN MJD 

'£ Wl BacldUled Upon Completion APPROVED SON JOB it 65065088 



LOG OF BORING NO. BBN08 
Page 4 of5 

OWNER , ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1"10 Widening_(Sarival Road to SR 101l) 

SAMPLE TESTS 

.J ~ 
0 0 0 

~ ~ 0 DESCRIPTION co ...1 

E ...J ~ co ...J ...: ...: (ij ' 
(.) "" >-. 0:: <(· !!: oc' z 0 
:I: x f/} UJ ~ ~ ~~ 

w 
0 t36') 

~ li:: (/) ~ w 0 
-~- 0 

0 -~ 
UJ Q. 0 >- ::J- ::so 0 w (/) 1- (:: _. ~8 O::'t; a:;E 

~ (!) Q ;:) ·-~ 0) Oa. ::J::i Q.~ 

~;·. ;: PQORLY GRADED SAND WITH SILT -,--.:-.·· 25 "'-" .. AND GRAVE!,; brown, very dense, moist, 76-
~ .. · moderately cemented. - 21 .;~:.· -
~ ...... - 22 )-,'• . 

78-·~·: 
;;.~. \; - 25 ;··· ... -
~--- - 29 

~r.~ 
oo- rsP-- I ss 65 23 

.v-t - - SM 30 1\ BS 
li-t. . - r--~~~:·. 82- 24 

~~ - 27 j; :: -- 45 

~r~~ 84-
- 80 

~·:: Note: Occasional cobbles below 85'. --
~~~;. > 86- 107 

~~:;; - 111 -

t - 35 88-
- 94 --

rti< 90-
~ 

80 
c.c "0'r,:" ·o.· r - 81 ·.; ....... - SM 

~~ ·;~ - 48 
~ 

92-. : -··.r . 61 
¥:. :. -- 53 ~··; 94-
. :~ .. ~ - 74 
~ :; --

59 96-
i.~ .. - 79 

~fit. -- 188 ~ 'o'~ 98-
15 ~~- - 95 i ~~~ .. 99.5 889 - sg: X <>C! ~;nJR" -
"' Bottom ofe.QRIHlmd Next Page 

100-
"' w ... 

The stratification Hnes represent the approximate boundmy lines ! between soil and rock types: In-situ, the transfUon may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-14-06 

"' WL ~ Not Measured ~ llerracon BORING COMPLETED 12~14-06 S2 

ffi WL ~ ~ RIG AP1000 FOREMAN MJD 

I WL Backfilled Upon Completion APPROVED SON JOS# 65065088 



LOG OF BORING NO. BB-08 Page 5 of5 
OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondafet Arizona IM10 Widening (Sarival Road to SR 101IJ 
SAMPLE TESTS 

~ 
' 

...J 
(9 0 ,e i: g DESCRIPTION (() 0 

~ :a: (() 
...J ~ ....: Cii 

Q ¢? 
~ ~ ~ ~ ad£ z ~ ., 

~ 
w 

~ 
w :r 

f/) :;'; ~ WI- 0 0 ~lti ~ If - .... 0 
ll. 0 :;'; w 0 1-Z >- ::l- 0 w f/) <( .... r: ...J ~8 "'t3 g~ ::so ·~·. (9 0 :J :r ~ (() Oo. ll.~ 

SM 

I 
15 
~ 

I or; 
w .... 
a: The stl'alilication lines represent the approximate boundal)' lines 

~ between soil and rock types; In-situ, the transiUon may be gradual. 
" 

• 
I WATER LEVEL OBSERVATIONS, rt BORING STARTED 12-14-06 

!:! WL s.l Not Measured ~ llerracan BORING COMPlETED 12-14-06 

ffi WL 'Jl. ~ RIG AP 1000 FOREMAN MJD 
~ 

SackfiiJed Upon Completion APPROVED SON ~ WL JOB# 65065088 



LOG OF BORING NO. BB .. Q9 Page 1 of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1·10 Widening (Sarival Road to SR 101L} 

SAMPlE TESTS 

(!) 
...1 ~ 
0 ~ ~ ~ 0 DESCRIPTION ·~ ~ ..J 

~ 
....: ...: (j) 

Q ¢! >- 0:: I 0::~ 
z u 

·~ 
Cl) w w J: 
Cl) :!! 0:: 0 0 ~til ~ 

w ~z -~- C) 
a. 0 

·.~ ~ a. >- :>- 0 w !/)' 
~ ..J s:8 0:: .... a :a: ::So 

~ <!I Approx. Surface Efev.: 997.0 ft ,·o :> ~ m o8. :J:J a.Z 

ti,o~~*-~~0.75 ~ENTCONCRETE 996.5 -
~ :. . P " I -

~i~ 1.75 POORlY GRADED GRAVEL YJliTH SilT 995.5 .- l:)l:) lOUIS 

~. :;: :; AND SAND; brown, very dense, moist, · 2- GM 52 
-

~ . .:- '; \weakly cemented. - 17 
~. :~. i; Man-made fill. SIL TV SANg trace gravel, ..., 
'• .:,: ;1 occasional small cobbles, brown, very 4-. 16 
i~ ~ {; dense, moist, no cementation. - 15 ::: ,. .. ~ ~~ -
:~. t- ~ -

23 6-
~·1;.:; ;.: -· ... .;..·· 39 
~·t~ ~.: 

-- 36 
~ ~:: ;~~ 8--...... - 34 ............ 

• 
. : ~. (. - 28 :: :~: ~~ 10-~ :.::: ~:. - X "" r:n1.a .. 
·. \. ~· - 30 
.:·~·:i 

~r}} 
- 27 12-
-

;~~ - 28 
-

1./o ~·'"" •• 

14- 47 . :"" :: ~.: .:.; -:: y; :~ 15 982 - 23 
;~ ... .~. :: Sll TY SAND; trace gravel, brown, very -
~ z; :~ dense, moist, weakly cemented. 16- 17 
~ .:-; :'. -·~ ; . ·•· 21 
~- ~; ~~: -

-
25 ;; ? ~; 18-

:· ::. =·~ -:\ .:. :. 
~- :.. -r: - 19 

-);~ 20- tsM 
14 

,,l. ••• - IX -~c ll::oi<i .. 
~ ·:. "'; - 19 

• < 

~:I~·~~ - 14 22-
e~ t:; -
~., ~··· - 14 .. 
6 .:. r.' ., Note: Poorly graded gravel with silt and -! 16 .., '· ~ ~i sand (GP-GM) with cobble interbed at 24' 24-
~ .. -~· ··'"'· to26'. ~ '. !: ·:: - 33 

~ Continued Next. Page 

2 s The stratification lines represent the approximate boundaiy lines 
between soil ~tnd rock types: In-situ, the transition may be gradual. 

"' 
i WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-22-07 
.., Wl !~ Not Measured ~ llerracon BORING COMPLETED 1-22-07 
9 Wl [~ ~ RtG AP 1000 FOREMAN CER Jli 

'w WL BackfiHed Upon Completion APPROVED SON JOBfl 65065088 • 



LOG OF BORING NO. BB .. 09 Page 2of5 
'OWNER ENGINEER 

~iizuna Deparum:m of Trar~ it<n•v: · URS Cv.~:~u:ci\;u, 
SITE PROJECT 

A ·~~..~ ... , .. Arizona 1"10 .... ·-,g (Sarlval Road to SR 101L) 
sAMPLE- TEST~ 

8·. I 
~ ;F. ?;: : 

DESCRIPTION ...1 

~~ 
..J Ol 

~ 
,.: ...= en 

0 ¢i 0:: u. o::al z 
J: ~ 

w ~ w 
Ql-Q. ::E w ~~ 

0 

-~ Q. ~ Q. g >- =>- '· c 
-0 w ~ ~0 o::- O:i: 1'\1 

C>· 0 :r: ~ m $0 o[ ::;::; .. ''If' .. 
kl,: Sll TY SAND: trace~graveC"'bro~i1-, very -dense, moist, weakly cemented. 26- 62 r: -F: - 86 
r .. l-~ -

40 28-
. t:·· -"If: Note: Gravel and cobble content - 34 

,.~ 1:: increases with depth. - 31 ~; I·· -•u 

ISM ~X ss 70 1:-: -
r~ - 26 

v.· .. -1--
[:: .. 1:•: 32- 18 
V·l:': -1~: 21 1-J:: -

[;·: . - 20 li.' 34-= 

• ~~-. - r-- 24 
- BS 

1:": 36-= 
11 

!;, Note: Thinly interbedded sandy clay (CL) 
14 lenses for 36' to 44'. -

~~: 
38...:::: 18 

:f:. -- 15 

. ;: - 18 
I~;::, - SM X ss 57 ·.fa 42 22 56 

- 24 
- r--

42- 23 
-

1::; - 19 

144 953 44..: 32 

~ 
POORLY GRAnt:l1 GRAVEL. WITH -
CLAY AND SAND '"' to - 15 

.brown, very dense, moist to wet, - 46 no cementation. 46-
- 89 

!I 
-- 36 48-
- 43 -

.... .a Next Page 
so_.:::: 35 

~ 
The stratiDcalion lines represent the appr~.::n~no '" r lines 
between soil and rock types: In-situ, the t may be gradual •. 

• 
I LEVEL ............. ~ ft I BORING STARTED 1-22..()7 VVA I t:K ..,..,..,,_, frl I fUN:>, 

~ WL ¥. Not 1\.fg.:u>orrgrf .f. llerracon ~...;~~;~ ...... COMPLETED 1-22..()7 

8 WL !1. ~ iRIG AP 1000 FOREM# CER 

' WL n. ....... Upon Compieilur 1 ~pDQ.QVED SON JOB# 



LOG OF BORING NO. BB-09 Page3of5 

OWNER ENGINEER 
Arizona""' uo:uli of Ti au:st.ru• L<n•u" URS Cva JJurauon 

SITE PROJECT 
f.\ ·~~..a~•~ Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TEST:: 

_, ~ 
(!) 0 0 ;?. ;:: g DESCRIPTION Ul 

_, 
~ ::;;: Ul g. ~ t-= iil 

0 ;ci >- ffi ~ o:z ill Q J: :r:· (/) 

I~ 0 
0. j-· (/) 

~ 
w w~ 0 

51:: tifi) 0 
<( ll. 0 0. 0 1-Z >- 0 
0: w (/) ; ~ 

_, ~8 0:'1:3 a~ :5o !if: (!) 0· ::> i!: Ul 00.. :J::i a..:?: 

~ 
POORLY ~D .4. n1=n GRAVEL. WITH -~ IX ss ·soo 
CLAY AND SAND. ""''to - 40 

brown, very dense, moist to wet, -
30 

~:r no cementation. 52-
-

41 

~ 
-- 24 54.;_ 
-

23 -
~:( -

56- 37 

~ -
15 --

~ 58:: 17 

- 31 
- 25 

Note: Silty Sand (SM) with trace gravel -~ ss 50 10 51 30 7 

~ 
layer from 57' to 60'. - 46 

- '----

62- 41 
-

~ - 43 
-

39 64-

~ 
-

45 -
Note: Moisture content increases below -
65'. 66- 96 

-

~ - 43 
-

68- 41 

~ -
26 

~ 
-
--· 52 

~ 
ru 

~ 
IX C!C! ~ -- 35 

172 .92!i -
18 72-

~ I 
POORLY ~oAnrm SAND WITH -
r. • A"~ :-trace silt, b~own. very dense, - 16 
wet;we8kly cemented. -

74- 38 
- 27 

Continued "1 ·~ Page 
-

: l~l;fXl . 

f 
The stratificaCion lines represent the · · · , ;.;;;.~ av~~ft 
between soil and rock types: in·situ. ""' .,.; .. ., .. ov•l may be' gmd;.al. 

• 
i vvATER LEVEL v~t::rw'ATIONs; ft . IRQRIN~ STARTED 1-22-07 

~ :wL l.ll Not" ~ llerracon I RnRIN~ ~nr..totETED 1-22-07 

~ 
Wl ~ 1¥ IRtG AP 1000 'r=o~MA~. CER 

~ ,Wl Upon" ... I APPROVED SON 'JOB# 



LOG OF BORING NO. 88 .. 09 Page 4 of5 
OWNER . ENGINEER 

Arizona Department of Transportation URS Corporation 
. SITE PROJECT 

Avondale, Arizona 1"10 Widening (Sarival Road to SR 101L) 

:0 
: .. Q'! 
''...J. 

~ .. ~ ·• ,,_a.. 

::-& 

DESCRIPTION 
¢i 

x 
1-a.. 
w 
0 

~i ~5~!~~=~. 76t 30 

36 

24 

SAMPLE TESTS 

,_; 

~ 
0 

. ...I 
.m 

~ ~ ~ 

f.{ 80~~ : ~r><~~~ss~~s~o~t2=" ~=:=:;=:=:=:=:~=:=::=:=:=:~==~ 

~ Note: Go"el content """""'""' below 84'. :~ 30 

36 

33 

~~ft· -
~~~~;~r,-;~·8~6~~~~~~~~~~~~~~----~9~1,1 86-= 

36 

33 

;;_ · gravel, brown, dense to very dense, wet. -
:. no cementation. -
•• .. 88-

28 

19 

:f·· = 16 

' 
1
. WELL GRADED SAND WITH SILT trace _ 

:: . 90-=l:;-;- 20 t.-~+--::-+-"-:-+--1---l---1--1---1 
·~: -pW SS 52 
i·· - SM 16 
~= -r-- ~T--+--~r-~----~--+---~~ 
:;·. 92-: 16 

4~ - 15 
~ -
~: '; 94- 14 

~ : 12 

~- -
~· ~-
~ . -
~ -

11 

10 
~ y: -
r; ;. . 98-
c-.;; •• • 

11 

5 .. : . - 13 
C) ,., -_ t;;-w kiV+-=-::-t--::-::-+-::::-t--+-:::-f--:--+--1 
~ t~~. p V\ ss 42 17 0 0 9 
~ •.. 100-
0: Continued Next Page 

~! .. ~------------------------~-----------*------~------.. --~--~--~--.. --~~~ ~ Th9 $trallfication lines represent the approximate boundafy line& 
~· between soil and rock types: rn-situ, the transition may be gradual. 

f WATER lEVEL OBSERVATIONS, ft 

!.l~ .. ~WL+ni:Y:=--N_ot M_:_ea_su_red-~.~..---__, 11:...rracon 
•~ Wl ~ .lT. II:: 

~ WL Backfilled Upon Completion 

BORING COMPLETED 1~22-07 

RfG AP 1000 FOREMAN CER 

APPROVED SON JOB# 65065088 

BORING STARTED 1-22-07 



• LOG OF BORING NO. BB-09 Page 5of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1"10 Widenina (Sarival Road to SR 101l) 

SAMPLE TESTS 

0 
-1 ~ 
0 0 

~ ;: 
0 DESCRIPTION m -1 ;: .... ::;;: 00 .J ...= ...= Ci) 
0 ... >- 0:: ~ 

u. 
0::~ 

z 0 
:I: :i. rt) w ~ w 

rt) :iii 0:: ~~ 
a a i=~ 0.. .... :a w w - .... 0 

·~ 
0. 0 0. 0 >- =>- ~0 0 w fl) ~ .... ;: .... ~8 o::o o:a ~ 0 :::> :r: ~ m Oo. ::::i::::i Q.~ 

.;ttl •110( r. 1\qR!; - I-SM 1'5< 
Bottom of BORlNG • 

• 

~ 
~ 
~ 

I If 
1- . .. 

~ The slra1ific:allon lines represent the approximate boundary lines 
~ between soil and rock types: in-situ, the transition may be gradual. 
jg 

WATER LEVEL OBSERVATIONS. ft BORING STARTED 1-22-07 ~ g WL ~ Not Measured :r. llerracan BORING COMPLETED 1-22..07 

ffi WL ~ ~ RIG AP 1000 FOREMAN CER 
I WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• OWNER 

LOG OF BORING NO. BBM1 0 

Arizona 

DESCRIPTION 

ENGINEER 
URS 

PROJECT 
1-10 WU1Anlnn '~"1nv:"1 

10 

10 

10 

11 

18 

10 

15 

10 

8 

16 

13 

13 

37 

46 

23 

31 

17 

ss 50 

1 of4 



LOG OF BORING NO. BB-1 0 Page2 of4 
OWNEH ENGINEEP 

b.rf.,.nn~ D• ofT· ••uu..,.n URS Cor ......... 
' ........... ~· 

SITE PROJECT 
~ ... ndale, Arizona lw10 w:o;: .. ,;i;,~ (Sarival Road to SR 101l) 

~AMf>LI:, TESTS 

-I ~ (!) 0 

* ~ 0 DESCRIPTION 00 -I 

it ...1 :a: 00 

li 
t-= ._; (jj 

0 q:; in ffi !!: o::z z 0 
S: :i ~ 

w 
0 ti~ CIJ :a: ww 0 

~ 
1- IU t-!Z -~-- 0 
0. 0 :a: 

~ 9 >- :J- ::5o 0 w (/) <( ~ ~8 O::'IJ a :a: 
~ <!> 0 :J J: Ol On. ::J::J o.:?: 

~ 
pnru:.: .Y GRADED GRAVEL WITH SILT -

. AND SANO:trace brown, very 26- 70 
dense, mOist. -

21 -
-

24 

~ 
28-= 

- 31 
-

24 "' 

~ 
< qq ,;:nl~" 

~ 
- 17 -
-

21 

~ 
32-= 

22 --

~ 
34- 39 

-
22 -

~ 
- 38 

Note: Thinly interbedded sandy clay 36-= 
104 

~ 
lenses from 36' to 44'. -

- 75 38-

~ 
- 32 -
-

25 
[~ - ·~ X qq . .<:;{)[~" 

~ 
- 56 
- 79 42-
- 57 -

~ 
-

44- 36 
- 23 --

~ 
46- 20 

- 18 -

r 
- 17 48-

[I -
13 

~ 
-

I !50 922.5 - 15 

~ 
,.. ... .. Next Page 

The slratlllcalfon lines ~v, .. .;.~, ''"~."J;~'t'"..,'" · · ~ lines 
between soil and rock types: In-silt!, •lransruOn may be gradual. 

WA 1 t:K LEVEL v~a::riVATIONS, ft BO~ING STARTED 12-10-06 

Sl 
WL ~61 ft. WD f:J: llerracan BO~ING COMPLETED 12-10-06 ., WL I~ ~ RtG AP1000 ·t=OREMAtJ MJD 

WL ... ~"" Upon t;~.,,,.t''"''"", -1\PPROVED ·~·~l.?tf. ~98# tmun::mHH 
~ 



• LOG OF BORING NO. BBM1 0 Page3of4 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona . 1-10 Widening {Sarival Road to SR 101L) 

SAMPLE ' TESTS 

...J ~ 
<.9 0 g 

* {; g DESCRIPTION IXl it :i (J) 
..J 

,.: r: fJ) 

g IIi 
~ oc ~ 

u.. 
n::z z § 

~ 
w 

~ 
w 

J: fJ) :i 0:: wl!:! 0 0 
ti>(il 0... w -r- 0 

~ g ~ ~ 0. ~z ~· ~:@ ~0 0 w r- ?;:8 .. [S'R ~ <.9 0 ::J :1:: IXl :::::i:::::i o.:1:: 

~.f::': POORLY GRADED SAND WITH -~ X QQ 1-.::niiin 

o::Ql GRAVEL.; trace silt, brown, very dense, - 12 

/:.::·::52 moist. 920.5 - 15 52_:_ 

~r 
POORLY GRADED GRAVEL WITH SILT -
AND SAND; some cobbles, brown, - 17 

s· medium dense to very dense, moist. -
~· 54- 32 

- 20 
~·' -- 13 ~.:l 56-

-
~ - 20 

~:c - 24 
s· 58-

~ - 19 -
'I' -• <!)' 60 912.5 60- 8M 

12 ..... · Sll TY SAND; trace to some gravel, trace - K ss 29 39 19 48 :· ~- ;: clay, brown, very dense, moist to wet, 'SZ. - 13 BS 
4 : •• some thinly interbedded clayey sand --....... 

11 .. : \' 
62-

•: I ~:: :.: lenses. 
- : •' - 12 .: ~- .:: -·:·::::-: -. : •' 

64- 14 .... ,• 

::~- ~: ;:: - 30 ...... -. : •, .. ~: --:·::::: 66- 18 ..... 
·:;. ~: -...... - 15 ·. ·. :. . : ~ -: ~ . . :: 

68- 49 
-:· :~· :< -0: ... 41 ..... • -: .... "..: 
0 ·.:·. - 33 ..... 70- fsM ....... K -c-e» lr:nii!u 
·:· .:.- ~: - 38 ..... · - BS 
: :· i: -·: ::.: .. 72- 32 

... . .... -~ ·: \" .:: 
~: ::: ; ... - 37 
15 ... : .. -~- ~- 74- 30 

I::· ::.·:.: -: .. 32 .. .. _. . -
w Continued Next Page .. ·· .... 
il The stratification lines represent the approximate boundal)' lines 
~ between soU and rock types: In-situ, lha transition may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12~10-06 
Cil WL ~61 ft. WD ~ llerracan BORING COMPLETED 12"10-06 0 

"' WL ~ ~ RIG AP 1000 FOREMAN MJD m 
i WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BB-1 0 Page4 of4 

OWNER ENGINEER 

Arizona 0~::"'"'' of Tra1'"'"'u' , .... u•• URSCor .. 
SITE PROJECT 

Avondale, Arizona .·. 1•10 ~A.Jf• ·'· · (Sc..-ival Road to SR 101L) 
SAMPLE TESTS 

t!) 
...J ~ 
0 g ~ ~ g DESCRIPTION 00 ., 

it: ::i! m 

i ~ t-= (ij 
g "" ~ a:: 

a::~ 
z (3 

:X: ::C w 
~ 

w 0 

g~ Q. li: (/) ::i! UJ ~z 
0 

5!:: 0 
<( 0 ::i! a. 9 >- 0 

a:: UJ (/) ~ ~ ~8 O::'t; 0::!: ~ (.!) 0 ::l ~ m Oo.. ::J::i 0..~ 

SILTY SAND: trace to some :g_r~e[trace -
[ clay, b~own,_very dense, moist to wet, 16- 75 

some thinly Interbedded clayey sand - GO 
lenses. -

f:· .. - 78 
I·· 78-.: 

I·· - 44 
-

[:.: 58 OU' fSM ~~ it::nlt::" 

[:.1': 
- 79 - BS 

82-= 65 

i!.l:·. - 67 --
li: 84- 53 

-• :::. 44 -- 112 86--- 44 
~· ... -
:;: .. 88- 45 

-
- 34 

:-: -
28 

- SM X ss 15 - 20 

- -
[:.!·· 92-: 

18 

~~: ,, - 26 
- 16 r·· l:':r, 94-
-

21 
w --["i 

.96- 28 
-- 30 

~ ': -
20 :.:.··: 98-

~ 
.·;: - 20 

:;::·: 99.5 873 -Si4 '5( ·c;:,~· l~niQ» -
! D. of ~ 

100-

~ 
The stratifiCal/oo lines t the approximate boundafy lines 
belween soil and rock tyPes: -iii:.Situ, the transltlon may be gradual. 

i vv'ATER LEVEL Ul:jl:it:l'\vf'\fiUN~,ft BORING STARTED 12-10-06 

~ VVL :S.l.61 ft. WD ·~ llerracan ;:; ... "' .. ,.., COMPLETED 12-10-06 

·~ Wl !~ .\! RtG AP 1000 · J::nqEMAf\1 MJD 

. WL ... .~!U. Upon,..,..., .................. , ......... SON JOB# .. ... . 



• LOG OF BORING NO. BB-11 Page 1 of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1~10 Widenlng_iSarlval Road t'o SR 101L) 

SAMPLE TESTS 

(!) 
...J ~ >-g DESCRIPTION 
g g 

* I-
~ :2: Ill ...J r: ~ Ci) 

u ~ >- 0:: ~ ~- .z z Q :c t (f) w 
~ ffi~ 

w 
0 

0.. (f) :iE 0:: w 0 
-~- ~~ 0 

<( 0 ::a w Q. ~z >- ::>- 0 
0:: w (J) ~ 

1-
~ ...J ~s lS'U O::E 

~ (!) Approx. Surface Elev.: 974.0 ft Cl ::> ~ m . 0.. ·:J ::i Q.~ 

::;-.. POORLY GRADED SAND WITH SILJ - SP- BS 
·>~ :: trace fine gravel, brown, dense to very -SM 0 

::~~ .. dense, dry to moist. - 27 -:·-::::: 2-
·. ~. - 18 .. ~ --:·.::::: - 15 :': ~~ .. ~ 4-
-:·:::.: -

12 
::~~ --
·>~ :. 6- 18 

-=~= .. - 27 :•:' ' .. -~ : <. 

~:·f~. ~: 
- 20 8-
-

22 -...... 

• -. ': .. 
11 . .. 10-1--:::. ~ - SP-

~ 
ss 48 

~r ~; - SM 11 

:·-· ... -1--
19 . :· .. 12-... · ... -.. 

·-~ 15 -:·.:: .. : -

::~· .. - 19 14-
-:·-~::: -.·. ~ .. .. ...; 17 
·-:~. ·.·_ .. :. - 35 
:·:~· .. : 16-
:·-· .. - 61 -:,\ ... ~ - 23 ~-.~. 18-
:"..:.· -:19 955 - 23 :-.. -
~1 

POORLY GRADED GRAVEL WITH Sll T -
AND SAND: trace to some cobbles, 20-1-- 25 

~ brown, very dense, moist. -~ >< --~~ _'in/A" ·-

- 21 
~{ - 27 

~~ 
22-

-
27 ~~ ·-

... lb· - 26 

~~ 
24-

·-
- 2!:1 

w Continued Next Page ... 
~ The stratllieation lines represent the approximate boundary lines 
~ between soil and rock types: in-situ, lhe llansltfon may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-12..()6 

• ~ 
Wl. ~63 ft. WD ~ llerracon BORING COMPLETED 12-12-06 

~ Wt ~ ~ RIG AP 1000 FOREMAN MJD 

g WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
"' 



LOG OF BORING NO. BB-11 Page2 of5 
. OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

Cl 
...j ~ 0 

*' ~ 0 DESCRIPTiON (I) it ...j ::;'E III ...j ,..: t-= (/) 

0 ~ 
~ 0: ~ ~ o::z z § 

f ::i w w 
0 

li: (/) ::lE 0:: w wl!:! 0 - .... li;~ 0 

ffi. 0 ::lE w 0.. 0 1-Z >- =>-

~ w (/) <:( 1-
it ...J ~8 O::'ti Q~ :So ., 

0 :::> J: 6 m Oo. ...J....t o..6 

• 

~:t 
POORlY GRADED GRAVEL WITH Sll T -
AND SANQ; trace to some cobbles, 26- 27 

i!>' brown, very dense, moist. -

w - 34 
l\· -

~ 
28- 78 

-
72 -

~ 
-

30 30- GR: <:!c;: t>nl~" n n a 
~-=t -

16 lk· - GM BS 

~ 
- 21 32-
-b· - 26 

~ - 23 34-
i!>' -
~ - 25 

:-i - 43 
i!>' 36-

~ - 42 --Q' 40 

~ 
38--

~· - 39 
i!>.' -
~ 40- r-- 34 
~·- - ~~ 

>< c~ ~nl?." 

~ - 49 
- 20 ~·( 42-

li)' - 51 ~ -
q:( - 47 
(!>' 44-
~ - 39 
~:l -- I lb· 46- 21 

~ -
41 -

I Q' -
~ 48- 43 

8 ~· - 27 

~ 
~ 

I -
48 

Continued Next Page 
50- ,--

~ Tha stratificatiOn lines represent !he ~ boundafy lines 
i' between soil ~nd ·rock types: In-situ, the transiUon may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-12-06 

"' WL ~63 ft. wo .t: llerracon BORING COMPLETED 12-12-06 § 
WL ~ ~ RIG AP1000 FOREMAN MJD 0: 

Ul 

~ Wl Backfilled Upon Completion APPROVED SON JOB# 65065086 



• 

LOG OF BORING NO. BB-11 Page 3of5 
OWNER 

SITE 

(!) 

g 
0 

! 
(!) 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

POORLY GRADED GRAVEL WITH SILT 
AND SAND; trace to some cobbles, 
brown, very dense, moist. 

POORLY GRADED SAND WITH SllJ 
trace to some gravel, brown, very dense, 
moist. 

:: ,- ,: SIL TV SAND; trace clay, some gravel, 
:· :-::-: brown, very dense, moist. 
.:~· (: ....... . ·. :. ... .. ~ 

~ :· :::~: 
~ :-::.:: 

917 

905 

·.ENGINEER 
URS Corporation 

PROJECT 
1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

!{) 
.J ~ 0 ·~ 

;.. 
m -1 ~ it ~ 

m t: ...: IIi 0: ~ o:ffi z Q t (/) w & (i.) UJ 
0 (/) :al ~ w·t- 0 t;~ w -~-- g a. 0 :i; w a. 1-Z ;.. ::::1-

W· (/) ~ ~ it ....J :c(Qi O:'!j a :a :So ~ 0 ::::l . OJ· .. ~0 .· On. :i:J n.~ 

-~ 
X oc 1;0/R" 

- 35 
-

·52- 19 

-
- 30 
-

54- 24 
-- 33 
-

56- 42 
-
- 38 
-

58- 26 
-
- 26 
-

22 60- $P-- K 
ss 55 

- SM 21 BS 
- 1--

19 62-
-- 23 
-

64- 32 
-- 17 

-
66- 20 

--- 32 
-

68- 23 
-- 19 
- 26 70- "SM - K .~~. 7716" 
- - 53 

~· 

-
72- 44 

-
- 31 
- 33 74-
- 30 -~~~-\_.t.~· ___________ c_o_n_H~n~u_ed __ N_ma~_Pa~g·e----~-----*---*--*-_._..__. __ _. __ _. __ _.._~ __ _. __ -4 

~ The sfralification lines rupresent the approximate boundary tines 
:;'l between soil and rock lypes: Jn.sltu, lhe tr.msltlon may be gradual. 

~ WATER LEVEl OBSERVATIONS, ft 

; WL .\1:63 ft. WD :t llerracon ~ Wt.l ¥ 
w'~~~----------~--------~ i WL Backfilled Upon Completion 

BORING STARTED 12-12-06 

BORING COMPLETED 12-12-06 

RIG AP 1000 FOREMAN MJD 
APPROVED SON JOB# 65065088 

' 



• 

• 

LOG OF BORING NO. BB-11 Page4of5 
OWNER 

Arizona Department of Transportation 
SITE 

Avondale, Arizona 

8 
..J DESCRIPTION 
0 

~ 
~ 
(!) 

:: ;· ;: SILTY SAND; trace clay, some gravel, 
:.· ::. :: brown, very dense, moiSt. · · 
:"; { ~: 
·:· :~. ::.:· ...... .. ·. ·.• 
-:· ::::-: 
....... ~·. ·- ·, ... -:·::.:.: 

.• ' :: ;· .:: 
:· :::: .. • 
:": ~~ ~= 
·:·::::.: . : ~· 

~=~ }~ J: 
:: {- ~= :· ·:: :-: 
.. /~ ~. 
•. ~ ·.• 
·:· :-:· :.: 
....... ~-. ~ ·.· :·::::j: .. 
:: ; . ~~ ....... 
~ ;. :. 
• .~ .? ..... .. ~ ~.· 

·:· ::. ::.: 
....... :·. 
•. ~ ... 
~· ·.: :-: 
.• ..... :·. 
~·· ~. ~~ : . : .. . ; ~- ~: 
:·::.:.: 
:: ;: ~ 

. ··::;:.: 
'· {· ;; 95 

} .. 
:.!'. 

~ ::··~ 
~ .; 
~ :.:.:. ··' 

POORLY GRADED SAND WITH SILJ 
trace gravel, brown, dense, wet 

879 

ENGINEER 
URS Corporation 

PROJECT 
Ju10 Widening (Sarlval Road to SR 101L) 

SAMPLE TESTS 

..J ~ 
~ II ~ g ~ 

it ::a m ..J 
: ...,: ...= <!:! >- 0:: ~ 

u. 
o::ffi 

:z 0 
~ 

If) w ~ w 0 j::· 
1/) ~ 0:: w ~~ 

0 
5!:::: ~~ :0 

Q. 0 ~ ~ Q. 9 fi:'t; 
0 

UJ If) 
~. ~ it 0~ N 

0 :J m :S:o Oo. ::::i::::i Q..~ .'If: 

-
76- 45 

-
- 58 

-
78- 43 

-- 39 
- 35 so-
~ - t::<:! I <;;O/t;:" 

- 46 BS 
-

82- 64 
-- 92 
-

84- 117 
-- 74 
-

86- 75 
-
- 65 
-

88- 65 
-
- 45 
- 82 90-
~ - X ~~ LAAI~" 

- 48 
-

92- 50 
-- 47 
-

94- 31 
-
- 32 
-

96- 30 
-- 30 
-

98- 21 
-

55 - r--
- SP- lX ss 34 

100-F· 
·~!~~~----------C•o•"•"•."•u•e~d·N~e•x•t~P·a~g4e __________ _. __ ~------~--------~--~--~------~.--l 

1lte ~ion iifies represent the 8P,r<iximaie 60imdary lines ! betWeen Soil and rock types: In-situ, the transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-12u06 

~ WL ~ 63 ft. WD .!: 11:.... BORING COMPLETED 12-12-06 
,. uQ1ii-W-l-b~~----h;:¥r------l u:=rr aeon RIG AP 1000 FOREMAN MJD 

! Wl Backfilled Upon Completion APPROVED SON JOB# 65065088 
m'-----~~~~~----_._. ____ _. ________________________ ~---------------------------' 



• 

• 

• 

LOG OF BORING NO. BB-11 Page 5 of5 
OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 
SAMPLI: TESTS 

DESCRIPTION 

-l ~ ~ 
0 

-~ en ,.;; ;: ::i! m -l r: <!:! in n: <:( .. J!: 
n:iil m 2 :i w ~- ~ 0 

1- en ~ UJ 'Ull- 0 -,.... ti~ 0. fA ~ 
w 0. 0 l-Z 

~'0 :::1-
J- ~0 O::i! ::)o w 
~- .i: -l 

0 ;:) :X: en 0 Oo. ::i::i 0.~ 
:.;:· .:'100.fi 

Bottom of BORING . 
SM .X 

I 
lli 

~~ .. ------------------------------------~--~----~~--~--~--.. --~--~--~--~ ~ The stratificatiOn lines represent the app1oximate botmdaty lines 
Cl between soil and rock types: In-situ, the transition may be gradual. I WATER LEVEL OBSERVATIONS, ft 

; !l!q .. ":":"::::4~;;--a_3_ft_. _wo-t!..-_ ----~ 1 Err aeon 
i Wl Backftfled Upon Completion 

BORING STARTED 12-12-06 

BORING COMPLETED 12-12-06 

RIG AP 1000 FOREMAN MJD 

APPROVED SON JOB# 65065088 



• 

• 

LOG OF BORING NO. BB .. 12 Page 1 of5 

OWNER 

SITE 

§ 
g 
J: 
Q. 

Arizona Department of Transportation 

Avondale, Arizona 

··DESCRIPTION 

··~ 
· .~ Approx. Surface Elev..: 972;5Jt 
:;:~ ::-:. POORlY GRADED SAND WITH 

!,£~! =~~~·~~~~ ""· ""'""·-
\~:; 
t~] 
i'Wi1 

:~-~:;~: 
::},::.:: 19 

POORLY GRADED SAND WITH Sll T 
AND GRAVEl.: trace cobbles, brown, 
very dense. moist. 

Continued Next Page 

il . Til& stratmcalion lifles ~ lhe approximat& boundary lines 
~ between soil and rock types: In-situ, the transitton may be gradual. 

953.5 

ENGINEER 
URS Corporation 

PROJECT 
1-10 Widening {Sarival Road to SR 101L) 

SAMPLE TESTS 

....1 ~ 
0 g "$. ~ Ul it :i: Ul __.. ...,: ...,:- (f) 

~ 
~ 0:: ~ !!:: o:z z 0 

:i w 
~ 

w 
::l! 0:: w~ 0 0 ~~ 1- fl) w -~-- 0 

0. u ::E w 0. 0 ~z >- :::1-

~ w (/) <( 1-
?.: ...J s;8 0:'0 Q~ :5~ 0 ;:) J: ~ Ul Oo. ..J....I 0..-

- SP BS 
- 0 
-

2- 4 

-
- 16 
-

4- 10 

-
- 14 
-

6- 18 
-
- 32 
-

8- 26 
-
- 20 
- 16 10-1-
- SP X ss 67/6" 
- 1- 16 
-

12- 23 
-
- 14 
-

14- 14 
-- 12 

-· 
16- 10 

-- 10 
-

18- 12 
-- 16 
- 26 20-~ ~ .. - I~ OC'> 

- SM 44 
-

22- 30 
-- 28 
-

24- 55 
-- 80 

~ .WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7-06 

•

. ~ WWLL ~- 64 ft. WD: lr.:erracon BORING COMPLETED 12-7-06 
ii .M.. + II RIG AP 1000 FOREMAN MJD 

~,WL~~~~~fi~ille~d~~~~~~~~·~~--------------------~A~P~P-RO~VE~D~~SO~N~J~O-S~#--6~00~65~0~88~ 



LOG OF BORING NO. BB~12 Page2 of5 
i 

:OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101l) 

SAMPI.E TESTS 

c.? 
-I ~ 
0 g 

'*" 
f-: g DESCRIPTION en It ::€ m -I ,..; ~ (i) 

g 4:! iii 0:: 

~· ~ o::z z 0 
if w w J: !i: a: w~ 0 0 ti~ n. C/) w -~-- 0 

~ 0.. 0 !i: w n. 0 1-Z >- =>- 0 
w C/) <( 1-

?.: ..J ~8 o::- o:a ::Sa 
~ c.? a ::l ·:r: --~- ·m o& ::i::l o..Z 

P.::~. : POORLY GRADED SAND WITH SILT -
·o .. AND GRAVEL; !race cobbles, brown, 26- 21 
!):~ very dense, moist. -... 19 
1·:~·:: -
~~· - 24 28-
·~·:: . -
·.:~ . - 17 

·:~·:: - 18 f: ·; Note: Fines become clayey below 30'. 
30-
~ "'"' I t:nlt>" '>• _Q 11) -.... - SM 12 BS . --~ . 

.:~ .:. - 13 32-
~:·· . - 16 
·~·:: .. · --

• 
....... 42 
{~ :: 34-

- .32 

~~ .·. 
--

36- 24 ·.:;·. 
f:~··: - 38 .. -
(-: -

37 38-v.· . -·.~.· . 26 
f:~::: --f· . 40~ 

~ 
30 .:.;. . - ><' c.c; -c:nth" .... 22 

~~~> 
- SM 
- 33 42-

~:~· -: - 39 ."'/ -0." • 

[.l:. - 94 44-

!).~ .··: 
-- 66 
--o: . 

25 ··~ .· 46-
l·~i .. :: - 23 
~( . -

11! -
[ ;.; . 48- 20 

I j.~i' .. : 
-- 27 

~::. -
21 ... 50-1-

w Continued Next Page 

f The stratification tines represent the approximate boundary line$ 
.. 

between soil and rock types: in-situ, the lransiUon may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7-06 
~ WL ~64 ft. wo ~ lterracan BORING COMPLETED 12"7-06 " "' WL ~ l! RfG AP 1000 FOREMAN MJD Ill 
0 WL aackfiJied Upon Completion APPROVED SON JOB# 65065088 Ill 



• 

• 

LOG OF BORING NO. 88 .. 12 Page 3 of5 
, OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 

SITE PROJECT 
· Avc;mdale, Arizona 1-10 Widening (Sarival Road to SR 101l) 

DESCRIPTION 

POORLY GRADED SAND WITH SILT 
AND GRAVEl.; trace cobbles, brown. 
very dense, moist. 

Sll TV SAND; trace to spme gravel. 
brown, dense; moist to wet. 

2 TI1e: stratifica!lon lines represent the approximate boundary lines 
~ · between soil and rock types: In-situ, lhe transition may be gradual. 

916.5 

.;:i 

:f. 
1-a.. 
IJJ 
0 

---
!>2-

--
-

54-
--
-

66-
--
-

58-
--
-

60-
-
--

62-
-
-
-

64-
--
-

66-
---

68-
--
-

70-
·---

72-
---

74-
-
-

en 
...J ~ 0 
00 ...J 

:::2: Ill 

fu 0:: 
w 

en :::2: 
0 :;;: 
(/) <( 
::l :c 

~ 16 

20 

25 

20 

14 

8 

8 

11 

11 

8M 
7 

12 
-

11 

7 

8 

11 

26 

22 

15 

23 

SM 
35 

20 

18 

17 

28 

18 

SAMPLE TESTS 

~ ~ ~ ...1 ~ ,.: en 
~ !!: o::z z Q 

~ ~ 0. 0:: w w~ - ..... t;~ 0 w a.. 0 1-Z >-. ::l- 0 1- r- ...J ~8 ~~ a ::a :5o 
~ ~ Ill ::::;::::; a..~ 

X c;,c;, 1';0/~H 

~ 
ss 45 
BS 

><. c:::c:: r-nlr.:" 

BORING STARTED 12-7-06 ~ WATER LEVEL OBSERVAtiONS, ft 

•

. ·~ ...... WLWL !_ 64 ft. WD ~ 1 l:..rracon t-B_O_RI_NG_C_O_MP_LE_T,...ED ___ 12_-7_-06-I 
_ .... + ~ RIG AP 1000 FOREMAN MJO 

~ WL Backfilled Upon Completion APPROVED SON JOB # 65065088 



• LOG OF BORING NO. BB~12 
Page 4 of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arl:tona IM10 Widening (Sarival Road to SR 101 L) 

SAMPLE TESTS 

C) ..J 
~· 

0 g ;j1. ~ g DESCRIPTION co 
~ ::ii co.·. 

..J- ...: ...,: ii) 
(.} ~ >- 0:: '~ 

u. 
o::z z 0 3: iE en w (ij tul:!! w 0 ~~ 0. (/) ::!! 0::: w $: 0 

5!:: 0 

~ 0. 0 ::!! w 0. 0 r-z >- 0 
lU (/) ·~ 

1-
'it -I ~0 lS'R Q~ :30 

~ C) 0 :::J. :?: co :S:o ..J..J 0.~ 
...... SIL TV SAND; trace to some gravel, -.. . ~· 
-:· :-:· :.: brown, dense, moist to wet. 76- 35 .. ,: , -
::= ~~ ~~ - 66 
.. · .. -.; ~. ~= 78- 34 
-:· ::::-: -.... ~. 79 893.5 - 80 
·:~~ .. POORLY GRADED SAND WITH SILJ -.'· ... ··.: trace to some gravel, light brown, very 80-

~ 
33. . : . 

c::c:: la::nJ~" :, ~-. . dense, moist to wet. --.~- 34 .. ,. ... - SM BS ;.'",t -:·:~~ .. : 82- 29 
-:·-::::: -

• 
·. ~... . - 57 ·.-s :: -....... 

19 
:':~ .... 84-
....... -

17 .·.···· -
:':~~ .. : -

19 -:·:: :: 86-

:~;·~~ ~; -
17 --:':~· 88- 34 

...... -
:': ::~ . - 36 .... -. · ..... 

90- rsP-
13 :.· .... 

lX ss 80/6" -.~· : -
:~-:: :. - fsM 15 
::~~ ... -....... 92- 11 .· .... 
·.·~ .. -

12 ~~ .. -....... 
··r. -... ~. 

94- 59 
::·~ ·~: -

80 -.:. .. -
·-~ -:}:: 96- 19 

-
/·;·. 0. - 8 

e.~{ -£i ..... , 98- 20 
('Itt .. •• " Note: Considerable gravel at 98'. 
15 :~ -

23 § :·::· .· 99.5 873 -~ X cc · ,;,nu::.u -
&! 

Bottom ofd!I.QRINl'md Next Page 
100-

a: 
IU ... 

The stratification lines represent the approximate boundaiY llileS . ~ 
:;! between soil and rock lypes: In-situ, the transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7-06 

• 
iii WL 5la4 ft. WD ~ llerracon BORING COMPLETED 12-7..()6 8 
~ WL 5t ~ RtG AP1000 FOREMAN MJO 
l!i 
~ Wl Backfilled Upon Completion APPROVED SON JOB# 65066088 



• LOG OF BORING NO. BB-12 Page5 of5 
:OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 
SAMPLE TESTS 

(!) -l ~ r:: 0 g ~ 0 Dt;SCRIPTION (I) 0 r:: ...1 ::!: m ..J ~ ~ (j) 
0 ..:: i:; 0::: ~ ~ o:::m z § l: :i w w 0 
Q;, 1- fl) ::!: 0::: w ~ WI- 0 

-~-- ~~ 0 

~ 0.. 0 ::!: w 0. 1-Z >- :::1- 0 w fl) <( 1- r:: ·a{ ~8 O:::'tJ 0::!: ~: (!) 0 :::1 J: 6 On ::i::J o.6 
SM 

• 

; 
·-0 

~ 
8 
~ 
ffi 

:I" 

"' The &{ratification lines represent lhe approximate bound61)' lines 0: 

·~ between soil and rock types: In-situ, the transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7-06 

• 
~ Wl Sl64 ft. WD ,!: llerracon BORING COMPLETED 12-7-06 

~Wl ~ ].1: RIG AP 1000 FOREMAN MJD i WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



LOG OF BORING NO. BBw13 
Page 1 of4 

OWNER :ENGINEER 
' Arizona Department of Transportation URS Corporation 
. SITE PROJECT 

Avondale, Arizona ·J"10Widening (Sarival Road to SR 101L} 
SAMPLE TESTS 

C!l 
...J ~ 
0 0 

~ ~ 0 DESCRIPTION .ro .J 

~ ...J ::l! (Q ..J' r: r: ii) 
Q ¢! G 0: ~ "!:: o:z z () 

:i w 
~ 

w :X: 
(/) ::lE 0: ~~ 0 0 

~~ a. .I-
::lE ~ 

w -1:: 0 

~ a. 0 Q. 0 ti a~ ~ w (/) j1! ~ 
_J ~8 C!l Approx. Surface Elev.: 973.5 ft 0 :::> ·* m o'R ::i':::i o.i?i 

~~·· . POORLY GRADED SAND WITH SILT - SP· BS 0 0 3 ··-··. AND GRAVE!,; brown, medium dense to - SM 5 o: . 
~:-.. dense, dry to moist. -
:·~-:: .2- 0 

~:~ . - 0 .·.: .. -
o·., •• -....... 4- 1 

-:~. :: - 12 
~~' .: - SF>. ~ ss 29 -::-·. 

SM 13 o: ' 6-
~~ j •• - .___ 

·:~.:. - 12 
R:: . -... 15 :· .... · .. 8-
0.' • -
.~~> - 16 

-

•

G. •. 
' 

{· .10- 9 

-~~ · .. - 9 
~-:: ... -
~~ ·:·. - 7 12-
~:c : - 9 ..... -0: • 

~~: ~: 
- 9 14-

~~ . - 9 ... -"sP :·.·· . . Note: Silt content increases with depth. -
D< 

ss 31 ., 
SM 8 

.~~ < 16--I--
9 

~:· . --
-~:: . 18- 9 

;:~ :. - 9 
;~ .. -
. :~ . 20 953.5 - 10 20- GF> 
~ 

POORLY GRADED GBAVEL WITH SILT - BS 0 0 12 
AND SAND; trace to some cobbles, - GM 9 

ep." brown, very dense, dry to moist. -
~ 22- 13 

~ -
~ o' - 15 

I ~ 
- 30 24-. 

~ - 58 
Continued Next Page . 

-I--

ii! 
:11 

The slrallfk:atloo liM$ represent the approxlmat0 bOUndary 'fineS 
between soil and rock types: in-situ, the transition may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-10-06 
!} 

Wl 5le3 ft. WD ~ lferracan BORING COMPLETED 12-10-06 
~ Wl ~ ~ RIG AP 1000 FOREMAN MJD IIi 
~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
CD 



• ' LOG OF BORING NO. BB .. 13 Page2of4 
. OWNER · ENGINEER 

Arizona Department of J"ransportation URS Corporation 

SITE PROJECT 
Avondale, Arizona IM10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

•• .J ~ ' ·' (!) 0 9 ~ ~ 0 DESCRIPTION al 
~ ..J :2: co ..J' r: ._.; (i5 

0 ¢:! 
~ 0:: ~ 

u. z z § 
5: :'i w ill ffil!! w a 
fl. 1- (/) :Ja 0:: w ~ 

0 
-~-- !ii~ 0 

. I 
;i fl. 0 :;]!; ~ fl. ;:z ~'a ::>- 0 

w (/) ~ ~ 
0:2: s~ ~.· (!) 0 ::> ;t; lXI ?!8 ClQ. ::i::i 0..-.· 

<!:( 
·poORLY GRADED GRAVEL WITH SILT -~ QQ ~nl?" 

8NP SAND: trace to some cobbles, 26- GM 40 

~· brown, very dense, dry to moist. - 26 -4\;( - ' 

o· 28- 16 
~ - 14 '!:(. -
I!) - 14 

~ 30--
'!· - 39 

~ 
-- 92 32-- 42 ~ -

~~ - 19 34-

• ~· -
32 

'!:( 
-~ 'X cc · <:t'IIA" - 42 (!)" 36- GM 

~ -
77 

'!·I -
~· 

-
50 38--
77 -

l!)' -
~· 40- (;? 19 
'!' - BS 

~ - GM 37 
-

~:l 42- 73 
(!)" - 37 

~ -
'\' - 41 
&" 44-
~· -

41 
~·t -Gii - cc &::I'll~· ,.. 

46- GM 59 
~· 
~~ 

- 46 -
~ 

&" -~ 48- 29 

I 
~~ -

33 

~. 
--

28 
Continued Next Page 

50-1--

f Ttl& stratilicalion lines reiuesent lhe approximate boundary lines 
between soil and rock types: In-situ, the transition may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-10-06 

8 
Wl ~63 ft. WD ~ llerracon BORING COMPLETED 12-10-06 

g WL ~ l: RIG AP 1000 FOREMAN MJD w 

~ WL Backf11Jed Upon Completion APPROVED SON JOB# 65065088 



• 

• 

LOG OF BORING NO. BB~13 Page 3of4 
. OWNER 

SITE 

·. :". :·. .. : ·.· ·:·:::;.: 

~:~n 
: :<i~ I ·::.t ~~ 

57 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

POORLY GRADED GRAVEL WITH SILT 
AND SAND; trace to some cobbles, 
brown, very dense, dry to moist 

SILTY SA NO. trace to some gravel, 
brown, very dense, moist to wet. 

916.5 

ENGINEER 
URS Cor!)oration 

PROJECT 
1-10 Widening (Sarival Road to SR 101l) 

I --
52-

---
54-

21 

34 

68 

29 

SAMPLE TESTS 

- 27 
:~ kx~-C!c-t-r.:n,-,,A-'" 1-----il---+-+--+---1 

56.-GM 34 
-
-
-

58-
-
-
-

60-
---

62-
---

64-
-

='SM 
66--

-
-
-

68---
-

15 

17 

14 

7 

10 

10 

10 

8 

25 ~~~~~r-~r----r---r---+---1 rv ss 85/6" 
11 V\ 

14 

15 

16 

70- ,___ 13 h-t-:::-:.-t--t--il----t---+-+--1 
- SM BS 0 0 2.4 
- 14 
-

72- 14 
-- 12 

-
74- 15 

-
-- 16 j....L-f---f---+-+---f--+--1---1 

"' Continued Next. Page 
~· .. --------------------~~~~~~.-.------~------~ .. ----~-------*----.. --*-__ ._ __ ~ .., The stratification fines represent the apprqxilnat~ bo~ lines 
~ between soil and rock types: in-situ, the transition may be gradual. i WATER LEVEL OBSERVATIONS, ft .. BORING STARTED 

!:1 WL ~63 ft. WO~ lc..rracon 
• 

~ WL 51: .1! It:: 
~!~--+-----------~------------~ 
~ WL BacMIIe<f Upon Completion 

BORING COMPLETED 12-10-06 

RtG AP 1000 FOREMAN MJD 
APPROVED SON JOB# 66065088 

~ 



l 

LOG OF BORING NO. BBw13 Page 4 of 4 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona IN10 Widening (Sarival Road to SR 101l) 

SAMPLE TESTS 

(!) 
..J ~ 
0 0 ';ft ~ 0 DESCRIPTION (1) -I it ..J ::1£ ro ..J to= to= Ci) 

0 = >- IX ~ 
u. o::m m 0 ·.· 

;E, :i (/) w iil 0 . 5;~ CL; 1- (/) :a: 0: w $: WI- 0 
5!:: d 

··;l. a.. u ::1£ w n. g .1-:Z 
~-- 0 

w (/) <( 1- >- ~8 o:a: :3o 
.~ .G. 0 ::> :I: :?; 1- (1) oK :::J:::J n.:?; 

:: r {: SIL TV SANO; trace to some gravel, -~ X <>C> l~:nu;"" 

-:· ::~ ~.: brown, very dense, moist to wet. 76- 33 
~ _. ~ -........ 
:·· :~: ~::. - 26 

.. ,• -:': ~ .. ~; 78- 75 
-:· :=: :: -. : .•· 62 :: ~.- ~= -
-:· ::::-: - 65 . : "' so-:: ~· \: --:· ::. ~-: - 71 .. ~ 
:: t' {! - 58 -~· ::. :.: 82-

,• .• -·: \ .. ~= - 93 -:·::.:: 
0 ... • - 57 :: ; . ~: 84-
-:. ~:. :-: -... • - tsM 

59 

:::· ~~- ~: - X coco --;;;w;-.. 

. . : .. 86- 35 
·: \' ~; -:·:=::-: ~ 40 . ; ~· -:: ~. ~: 

-:· ::::< 88- 93 
.. · .. -. : \' ~: - 110 -:··:.:.: -.. · .• 104 ·: ;- .;: 90-
:·::.:.: - 39 : . .... :·. -.. "; \' --:· ·:: :-: 29 .... · 92-
:: ~: \~ -·:·::::.: - 35 
• : I' -·: :: ~= 252 :· ·:: :: Note: Becomes moderately cemented 

94-
..... -
~~ l" ;: below94'. -f--. 84 
·. :·. :. - SM [X ss 35 .. .: .. 

96- 16 :: ,.·\: :··:.:: -f--. 
14 : .. -Q :: ~ .. :: -

~ ·:· ::. :: 98- 12 
: ' 

\(: ~- !: 99 874.5 - 26 .. -
I -

Bottom of BORING. 
100-

ffi ... 
f 
i 

The stratlllcatlon lines represent the approximate boundary lines 
between soil and rock types: In-situ, the transition may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-10..()6 

!< 
Wl 51.63 ft. WD ~ llerracon BORING COMPLETED 12-10-06 

i Wl ~ ~ RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON J06# 65065088 



• 

LOG OF BORING NO. BB-14 Page 1 of4 
: OWNE~ 

SITE 

(!) 

9 
SJ 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

~ .., Approx. Surface Elev.: 974.5 ft 
:.:.~: . : POORLY GRADED SAND WITH SllJ 
. ·.. . trace fine gravel, occasional cobbles, 
N~: :; brown, very dense, dry to moist. 

.. :~· 0. 

:·.::::. 
::~~ ... 

w::: 
·:·:: ·-: 
·=~ . ........ 
.:. ~::.: 

~-·~:: ~: 
:;_~: :: Note: Gravel and cobble content 

increases with depth . 

n Sll TV GRAVEl WITH SANg trace to 
~tr . some cobbles, brown, very dense, moist. 

~· 
0. ~ 
·t-:~ 

~ .t:l,s 
~~ 
15 : . 
w ~ 
~-~. 
~ Continuec:tNextPage 

ii. Th& stfatilicalion lines represent th& approldmate boundary lines 
~ belween soil and rock types: in-situ, the transition may be gradual 

955.5 

. ENGINEER 
URS Corporation 

PROJECT 
1-10 Widenina (Sarival Road to SR 101L) 

SAMPLE 7ESTS 

...J ~ ~ ';ft. ~ 
~ :a m ..J ~ ~ Ci) 

<t:! fii a:: ~ ~ a::z z Q 
;E IJJ w 

0 
tn ::1: a:: w ~ ~~ 0 

-~-- }/)ij'j 0 
.Q.. 0 

~ ~ Q.. >- =>- :5o 0 .w tn ?: ...J ~8 O::'t) 0::2: 
~ ;;0 :::1 ;!:; en Oo. ::i:::i a..;!:; 

- 0 0 7 
-I- 0 
- SP- BS 

2- SM 0 
-·- 0 

-
4- 0 

-
3 -I-

- SP- !I ss 66 
6- fSM 2 
-I-

4 --
8- 6 
-- 16 
-

10- 27 
-- 26 
-

12- 21 
-
- 29 

-
14- 28 

--~ 
19 

- C>< c,.,. ·lin•<>" ·- .. 

16- SM 26 
-
- 40 
-

18- 20 
-- 17 
-· 

20- 12 
-- 9 
-

22- 29 
-- 70 
-

24'-' 53 
--1-- 39 

•' 

BORING STARTED 12-13..06 ~ WATER LEVEL OBSERVATIONS, ft 

• 

~ Wlwt. :64 ft. WO~- llerracan BORINGCOMPLETED 12-13--06 
; + ~ RIG AP 1000 FOREMAN MJD 

~ WL Backfflled Upon Completkm APPROVED SON JOB # 65065088 

w'-~--~~~----------------~----------------------~--------------------~~~ 



• LOG OF BORING NO. BB*14 p_age2of4 
OWNER ENGINEER 

Ar1~ ·~"' Depar ......... of T1 .... ., ... v,.cn•vu: URS Cv • ..,v ..... v .. 

SITE PROJECT 
1\. 

·~ .. ~-dc:J, Arizona 1~10 ••• ~ ... ~:. ·~ (Sarival Roadto SR 101L) 
.·. SAMPLE TESTS 

I' ~ .ci 
..J 

~ 9 ~ ~ 0 DESCRIPTION 0 

!~ 
~ 

~ 
Cl) 

II 
....: 

.~.~ 
(/) 

·1-.~. ~ a: ~ :z: 
:r: w w 0 ... a., ll: (/) ::!: UJ .$' 

~. 
0 

5!:: l~ 0 

11·~ 
0 ::i: n. 0 >- 0 w (/) <( f- ....J a: 'I:; g~ ~ .. ~ 0 :;) J: m oo; 

·~ SILTY GBAVEL WITH SAND trace to - GM !X c::c:: (.;(\/~" 

·~ some rnhh!.... brown, very moist 26- 16 

Q - 12 -
!:" 

28-= 54 
~~ 
~~ - 53 -
y ~~ "' ,.... 26 ~~ ww - GM BS 
::-'~ - 17 

~· ·- 49 32-
":" - 60 
~ 

-- 48 ;.,. 34-
-

• ~ 62 - G"M K c::c:: !;(\/~" 

to' -
27 36-

~ - 33 -
if 

38-= 29 
I<' - 32 t<' -

;.,~ - 27 '" 
7 
~ •v- BS 0 Q 13 
~: . - 29 

';'\ 

rl ~ 42-= 48 
~ 

~: 43 . 931.5 - 44 -
ClAYEY SAND; brown, very dense, -
moist. 44- 13 

- 12 - rsc - ~ cc f::f\l'l" 

46- 48 

-- 66 
-

48-= 
42 

- 24 
-924.5 

~· 21 
_.Next Page 

vv . 
·~ The stratiilcatlon lines represent the approximate bound8fY lines 

between soH and rock types: in-situ, the transltlon may be gradual. 

! WATERlEVEL ~~~-.. \TIOI'IS, ft i ljUKII'Iu STARTED 12-13-06 

~Wl l¥64 ft. WD I.!: llerracan 1-- , .. ..,.. COMPLETED 12-13·06 . 

• WL I~ _I!_ iRtG AP 1000 • :-~::~.IAN MJO 

. WL n. ...... Upon Cvo "t''.;~iv, !APPROVED SON !JOB# ·~· 
:':"~~. 



• ' LOG OF BORING NO. BB-14 Page 3 of 4 
I-0-W_N_E_R-.----------------------------~~E~N~G~IN~E~E=R--------------------~~~~ 

• 

SITE 
Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

POORLY GRADED GRAVEL WITH 
SAND; some cobbles, brown, very dense, 
moist. 

SILTY SAND; some gravel, brown, very 
dense, moist. 

Note: Note becomes moderately 
cemented at 65'. 

Continued Next Page 
jl. The stratification lines represent the approximate boundary lines 
~ beiWeen soil and rock types: in-situ, the IIC!nsltlon may be gradual. 

917.5 

URS Corporation 
PROJECT 

1-10 Widening (Sarival Road to SR 101ll 

- 32 
-

52- 22 
-- 25 
-

54- 43 

SAMPLE TESTS 

,_: 
u. 

~ g 
(I) 

0 
0 

~ 

- 20 
=~ ~~~~~~~~r.-n"~'~'"t---r---~--~--~---1 

56- 17 
---

58-
-
-
-

60-
--
-

62-
---

64--
-I--
-SM 

66-f--
---

68----

16 

13 

22 

17 

22 

21 

20 

17 

~ ~~~--+---1---4---+--~--~ 

22 
IX ss 76/6" 

36 

32 

44 

70-~ 00 hr~~~--+---t----+~~--~--~ 
- BS 0 0 27 
- 45 
-

72- 47 
-
- 42 
-

74- 41 -
-1-- 39 1-'-t--+--+-+--l--+--1---1 

BORING STARTED 12-13-06 r WATER LEVEL OBSERVATIONS, ft 

~~Wl-~~::::-6 ___ 4_ft_. _wo-t;;-~ __ _,lt:...rracan 
,.~ Wl ~ ~ It: 

BORING COMPLETED 12-13-06 

RtG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 

:·. 



LOG OF BORING NO. BB-14 Page4of4 

OWNER ENGINEER 
Arizona Department of TransPortation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarivat Road to SR 101l) 

SAMPLE TESTS 

g ..J ~ 
0 g #. ~ 

DESCRIPTION Cll 
~ ::lE Cll .J ...,: ...,: ii) 

g ¢;i 
~ tr ~ ~ trz 

z 5 
·• :r: ~ 

w 
~ 

w 0 §i'i). ·.~ ~ ~ c:r w wl!! 0 -r-:. 0 
0.. ::lE ~ n. g f-Z ~ .... a~ ~0 0 

... tr w en ~ .~ ~8 ~ oC) 0 ::l ~· Cll o:::. :l.::i n.~·· 

~ ::: :~~ ~: SILTY SAND; some gravel, brawn, very - SP~ ~ ss 80/6" 
dense, moist. 76-tsM 28 . ; . . ~~~ .:. - 65 

-~· ::·: :.: --.. -
• 4 : •• ~·= 78- 33 
· .... :•. -
:: \. ~= - 45 

-:·:-: < -
:~ .· 8()- 7t 

::· ::-.. ~: ~ 

49 -\: •' 
-~ ~ .. ·!: -

51 . ~- ::: < 82-
: . -:: ; . ~; 

-:· ~:. :·. - 77 
-

;': ·; 0 ~: 84- 69 
-:· :-:· :-. -. : •' - '-- 76 
:.: \· ;:~ . SP- ,X ss 67 -
:: {- ~= 

86- SM 50 
- ,---···=:·. 87 887.5 - 55 

lf:jl 
POORLY GRADED SAND WITH SlLJ -
trace gravel, brown, very dense, wet. 88- 46 

- 45 --

;§r& 
90- 60 

- 79 --
92- 68 

-- 57 
-

94- 34 
-

49 -~ - IX . .,..~ 
·- r 

96- SM '103 

-- 43 
e - 38 ~ 98-

• 

15 875.5 -
99 - 54 

§ ~ ; -
i Bottom of BORING. 

100-

!!! 
• 'The s!rntification lines represent the approximate boundary lineS 

~ ·· between soil and rock types: in-situ, the transition may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-13-06 

"' Wl ~64 ft. WD ~ llerracan BORING COMPLETED 12-13..(}6 !: 

i Wl ~ ~ RIG AP1000 FOREMAN MJD 
0 Wl Backfilled Upon Completion APPROVED SON JOB# 65065088 IH 



• LOG OF BORING NO. BB·15 Page 1 of4 
. OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona lw10 WideningjSarival Road to SR 101L) 
SAMPLE TESTS 

(/J 

G 
..J ~ 0 

~ ~ 0 DESCRIPTION Ill ..J 
~ ..J :: co ..J ,..: ,..: ~ Q <cl 

~ tr ~ ~ a::::z u :r: w UJ :X: 
(/J :a a:: w~ 0 0 ~~ ·0.. 1- UJ -~-- 0 

~ n. 0 ~ ~ n. 0 1-:Z ii::'t> =>- 0 w (/J 
~ ...J :;J:o 0~ ~0 

~ (!) Approx. Surface Elev.: 974.0 ft 0 ::l J: !?!: Ill so Oo. ::;::; n.!?: 
::;~. POORlY GRADED SAND WITH SILJ - BS 0 0 7 
-:-~. :: trace fine gravel, brown, dense, dry to - 9 
~~~ . moist. - 15 
-:·-~:.; 2-

-
=~~ . - 15 
·:~·:: - 11 :·:~~ 4-

~r:: -
11 -

--:-::·:: 6- 11 
,:\. 
·-~ - 16 -:·:: :. -~ 

)~·:: - SP- ss 48 
8- SM 11 

- -
::~·. : - 10 
·:·-:: :. -

7 ::::~ 10-
-:--~ ::. - 29 
:':~· ... -

-~-•. ·. '. 
12- 27 

•. ~- -
::·-~:. ~: - 31 

:t:: - 25 14-

959 -:,· .. ·15 -PR: 29 

~~ 
POORLY GRAQED GRAVEL WITH SILT - X C::Q t:>O/A.u 

AND SAND;. trace to some some cobbles, 16- GM 15 
o· brown, ve'iy dense, moist. -

~ - 24 

- 54 
~ 18-

-
?.~ - 40 

~ - 14 20- f--

~~ ' - BS 
- 18 

o· 

~ 
- 16 

I 
0· 22-

t· - 34 
~· -

l:i -
~ 

~ 
24- 89 

~ - 63 
~ C~ntinued Next Page 

- :--
w 

• 
.. 

The stratificetlon lines~ thG approximate boundary lines · ii! 
(!) belween son and rock types: in-situ, lhe ltansition may be gradual. 

i WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7-06 
WL ~64 ft. WD :r llerracon BORING COMPLETED 12-7-06 § 

m 
Wl ~ .¥ RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



LOG OF BORING NO. BB*15 Page2of4 
. OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1"10 Widening (SarivaiRoad to SR 101 L) 

SAMPLE TESTS 

..J ~ 
(!) 0 g ,'if. jt 
9 DESCRIPTION Ill 

~ ::! Ill 

~ 
._; :._; ii5. 

0 .::: >- ~ t!:: z z 
5: ::i rn w ~ ~ ~w w 

gl-

~ 
1- rn ::! w WI- 0 

~~ 0 a. 0 :20 w a. g 1-:Z >- :::>- 0 w rn <( 1- f- ~0 ~- 0~ ~ (!) 0 :::> :n 6 Ill S:o 0 g_. ':i::J a.~ 

~ 
POORLY GRADED GRAVEL WITH Sll T ~ C'C> . .:niA" 

.. -AND SAND; trace to some some cobbles, 26- GM 25 

~ brown, very dense, moist. - 27 -
~·( - 25 
~- 28-.. -
~( - 32 
Q' - 16 ~ 3(}- '---

~{ - 13 -

~ -
16 32--

Q' - 15 

~ - 15 34-

• ~ -. -~ 22 

~:c 
X:: -c;-.;- i::niA;, - 29 

Q' 36- GM 

~ - 46 
0, -

~ 
- 34 38--39 935 - 49 

.. ~ Sll TV GRAVEL WITH SAN!} cobbles -
and boulders, brown, very dense, moist. 40-1- 42 

·~F. - 72 
BS 0 0 12 

-
0 • -: ... r): 42- 130 

1:'1. -
ol':i - 164 
'I:-' -
~· 44- 221 

-~t' 211 -~ ~: - (:>.,. I t::nl-:l" 

o.l<:i 46- 230 

~ 
. - 318 
~: -eb' -

~ ~· 48- 41 
~ . -5 ~: 46 

i· --~ 50- 29 fl! Continued Next Page ffi .. 

• 
~ The stratification lines represent lhe approximate bounda.-y lines 

i between soil and rock types: in-situ, the transition may be gradual. 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-7"06 

1: WL ~64 ft. WD ~ lterracan BORING COMPLETED 12"7..()6 

~ 
Wl ~ :t: RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• 

• 

LOG OF BORING NO. BB-15 Page 3 of4 
OWNER 

SITE 

Q r:; . 
·~· 

. 8. .. 
~~ 

;.;: 

. : "' 

~ ;.) ~·~ 
~ ..... · 
13 ;~ {: ;; § .: ·: .:: 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

Sll TV GRAVEL WITH SANg cobbles 
and boulders, brown, very dense, moist. 

SIL TV SAND; trace fine gravel, brown, 
dense to very dense, moist to wet. 

915 

ENGINEER 
URS Corporation 

PROJECT 
1-10 Widening (Sarival Road to SR 101L) 

---
52-

---
54-

13 

23 

20 

42 

SAMPLE TESTS 

- 36 
=~ w~~--cc~--~nl.~-•• ~.~-4----+---~--~~ 

56- 56 
-
- 31 
-

58- 16 

-
- 12 
-

60-1-- 6 
--

BS 0 0 35 
17 

-
62- 19 

-
- 19 
-

64- 17 

- 19 : rsM ~nK-+-=-s-=-st-:5::-:3-t---t---+---+----1---1 
66- 6 

-:-- 14 fl-t--1--+--t---t---1---1---.....J 
-
-

68- 12 
-- 8 
-

70-~ 8 
-
- 12 
-

72- 9 
-
- 10 
-

74- 11 
-
-- 14 1-+----t-~1---t--+---i--4----1 ~ : :· ·.: .· Contin1,1ed Next Page 

~~~--~-------~~--~------~~--~------~--~----~ .. --~--~--~------------~~ ~ The stratification lines rePiesentthe approxlmate'bouOdary lines 
9 between soU and rock types: in-situ, lhe transition may be gradual. 

~~W.~'A-r.TE;:;-R_LE_V_E_L_O_B_S_ERr.V.-A_T_IO_N_S....;..,_ft_-1 BORING STARTED 12-7-06 

c Wl ¥: 64 ft. WD .!. 11:... BORING COMPLETED 12-7-06 

• 
"'0QI;III!~~W:'~_l-::~:~-~:~::--~=--~=-:~~=~~:--::~~=~~-:: __ ~ __ r_r_a_c __ o_•_• ...... R-IG ___ AP_1...,000o...;.,s""'F.;..OR;;..E-..MA.....;N~;.;M-.J_,D _ Wl Backfilled Upon Completion APPROVED SON J06 # 65065088 



LOG OF BORING NO. BB .. 15 Page4of4 
:OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1~10 Widening (Sarival ~oad to SR 101l) 

.. ' 
:.:. ::. ~: 
· .... :·. 
: . . ·: ~-.. ~ ·.· ·:· ::::.: 
:.:. ~~· ~~ 
:. ;. :·: . : .. 
:: ~. ~: 

·:·::::.: 

:·:~;·::~ 

{~:it 

!;it 

DESCRIPTION 

Sll TY SAND; trace fine gravel, brown, 
dense to very dense, moist to weL 

POORLY GRAD!;O SAND trace to some 
silt, brown, very dense, wet. 

Note: Increase in gravel content at 97'. 

Bottom of BORING. 

~ The slratifrcation lines represent the approximate boundal)' lines 
~ between soil and rock types: In-situ. the transition may be gradual. 

~ 
:C 

.I-a. 
UJ 
0 

-
76-

---
78-

---
80-

---
82-

---
84-

---
86----886 88-

---
90-

---
92-

---
94-

---
96-

--
-

98-
-875 --

100-

-' ~ 0 
(X) ...J 

~ 
(X) 

-' >- 0: ~ .en UJ 
en ~ 0: 
(.) :a UJ 
en <( 1-
::;) :X: ~ 

SM 
~ 14 

1-:-
25 

32 

49 

31 

23 

37 

28 

47 

23 
'SM [>( 10 
1-:-

15 

27 

10 

10 

13 

13 

20 

20 

28 
:sfi iX 

20 

41 

64 

143 

I WATER LEVEL OBSERVATIONS, ft 

•-~ SlqJ-IIl ::-:-::-:~-+.;!~64--ft. _wo-r.!..------~ 1 Jerr ac011 
o WL Backfilled Upon Completion 

SAMPLE TESTS 

t: 
~ UJ 

a. 9 ?:: ll;l 

'* ~ t-= ·z m 
ffi~ 0 0 

-~-1-Z- >- :::>-
~0 . 2i'R. a :a 
.0: . ::::i::::i 

... ss 52 

ss 27 

c::c:: 1 ~=:nte::" 

BORING STARTED 

~ 
0 

~~ 
a.~ 

0 
0 

~ 

BORING COMPLETED 12~7-06 

RIG AP 1000 FOREMAN MJO 

APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BBM17 
Page 1 of 5 

, OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avo"cJale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

(!) ....J ~ 
0 g "$. i: g DESCRIPTION m i: ¢i :a: m ....J ,...: ....= Cil 

0 >- ffi ~ 
(L 

o::z z Q J: :i (/) 

~ 
w 

Cl 
~ :i: (/) :a: 0:: UJ w~ 0 

-~-- tilt) 0 0 :;E ~ n. 1-Z 
ir~ ::l- ::So C) 

~ w (/) 

~ i: ....J ~8 a :a \)!. Approx. Surface Elev.: 974.0fl 0 ;:l * m Oo. :J;:j a.~ 
··. POORLY GRADED SAND· WITH SILJ - BS 0 0 9 .. · 
•• • ..t_ trace gravel, brown, dense, dry to moist. - 5 
·'.. -.: ~.- . : 5 .'·.·· .. ' 2-

:·:~: ... - B --::.::::: -
:;_~: •. :: 4- 11 

-· ....... 
- 15 ··~ .:-.: .. -· ...... 

16 ....... 6-·.:·:·.: -

'~ 
- 14 
-

8- 13 
-

13 -........ .. -
:~:-~~ . : 10-r-- 7 

- SPw 

~ ss 43 
- SM 9 

:~~:< -1---
8 12-

:~~~:::: - 10 -,: ••• 0 

• 
-

~;~~::: 14- 12 
-:.t. .. : - 11 •.! 

-:·-::: .. - 10 .. :~~ 16-
-:·.-:· :: 17 957 - 19 "". POORLY GRADED GRAVEL WITH SILT 

~:( -AND SAND; trace to some cobbles, 18- 20 

~. brown, dense to very dense, moist to wet. -- 39 
it - 21 ~ 20- GR.: X ~c::: e;.nte::n -
~:t - GM 26 

~~· 
-

22- 139 
':!.,. -

60 ~~- ,, -
.,~ - 61 
0 ~:( 24-1'. ~-

P~ -
- 29 

"' Continued Next.Page w ... 
The strati(IC8tion lines represent the approximate boundary fines ~ 

al between soil and rock types: In-situ, the transition may be gradual. .. I 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12w18--06 
WL ~61 ft. WD :r llerracan BORING COMPLETED 12w18-06 c 

9 WL ~ ~ RIG AP 1000 fOREMAN MJO ~ 
!C WL Backfilled Upon Completion APPROVED SON JOB# 65065088 .. • 



• LOG OF BORING NO. BBN17 Page2of5 

OWNER ; ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1·10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

(!) 
..J ~ 

~ 0 g #. g DESCRIPTION al .. , 

~ ::?! al _, .::.:· ' ,...: (ij 
0 ccl 

~ 0:: ~ !.!: ;z z (3 
:I: :i w 

~ ~~ 
w a ~i'ii 

~ li: fiJ ::?! ffi w a - .... 0 
() :a; Q. g >- :::>- 0 .w (/) <( ~ >- ~8 a:: -a g~ ::Sa 

~ 0 :::1 J: .... (!): Oa. a.:?; 

~r 
POORLY GRADED GRAVEL WITH Sll T - '·,.:· 

If. AND SANg; trace to some cobbles, 26- 41 

~· 
brown, dense to very dense, moist to wet. -

15 -- 11 &' 28-

~ -
- 20 

• 
~ 

- 12 30- GP" Note: Interbedded with poorly graded - j ss 42 0 0 9 
~· sand with silt and gravel (SP..SM) from 30' - GM 13 [\ BS 

~ to 40'. -'---
13 32-

-
11 <!)' -

~ -
20 34-

~· -
~· - 39 
6; - 47 
ts>' 36-

~ - 67 -
-

ii 38- 47 

~.:( -
31 -

<!)' -
~ 40-~ 

39 
- 68 

::;::; !>U/;,j' 

~ 
- GM 
-

42- 47 

~: 
.. _ 

26 ·-
~~ -

31 
&' 44-
!;<:·. - 16 
~ -.. _ 
~: 46- 16 

~ 
·-

14 -
I i!)' -
~· 48- 16 

~ ,~ -
38 

f ~: 
·-
-

35 ~~ 50- f--
ffi Continued Next Page .. 
~ 

The stratification lines represent the approximate boundary lines 
between soil and rock types: in-situ, the transition may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORfNG STARTED 12-18-06 

• 
; WL ~61 ft. WD ,!: llerracon BORING COMPLETED 12-18-06 

~ WL ~ !! RIG AP 1000 FOREMAN MJD 
Ul 

i WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BB .. 17 Page 3 of5 

:OWNER 'ENGINEER 
Arizona Oepartment of Transportation 

: URS Corporation 

. SITE . PROJECT 

Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 
SAMPLE TESTS 

...J ~ (!) 0 ;F. it g DESCRIPTION Ol ...1 

?:: :a; ro ...1 ,..: ....: (i) 
g .,; >- 0: <:(• !!;: z 

iE 
{/) w > 

~ 
o:z w g 

.:x: 
{/) :a; 0: w~ 0 0 

~~ ~ a. 0 :a: w w t-z >- 5!:: 0 a. 0 
w {/) ~ 

1-
1': ...1 ~8 O:t; o:a: 

~ (!). 0 :::> ~ ro Oo. ::i:i a.~ 

• 

~:t 
POORLY GRADED GRAVEL WITH SILT - IGf2. <><> c.nta• 

AND SAND; trace to some cobbles, - GM 30 BS 

~ 
brown, dense to very dense, moist to wet. -

58 52-- 37 o· -
~· - 54 54-
(!). -
~ - 28 

-
31 56-

~ -
36 --

o· 58- 14 

~ -
o.· - 16 
iS)' -

~ 60-~ 
18 

>< <>C. c.n/a.• 
~· 

~ 
-

o' - GM 21 

~ 
-

62- 11 

C!)' - 13 
~ -

-64 910 64- 24 
:: ~· ~= Sll TY SAND; some gravel, brown, very -
-:· ·;: :-: dense, wet. - 1-- 22 .. · .•. - BS :: r ~= 
~- /. :~ 66- 16 
. : .. -:: ( ~;. - 21 
-:· :: .. :< .. -.. : " 68- 19 ·: < ~= :· ... : :·· - 19 
·: ~--- ~! .· .. -

-:· ·:: :: 70-1- 13 
4 ..... .t 

SM rx ss 50/6" ..... -. ~- ..... . : -~: :~: -1- 29 
~ : ... -:: ~- ~: 72- 45 

~ :· :~~ :: 
( ~ -

~ ::. ~: :;_. - 54 
,_. ·. ·. :. -o . .. · ... 74- 44 
Cl• !:: ~~ r· .. -
II!. ..... - 45 
15 Continued Next Page 
.... '·Til$ strallfication lines represent the approximate boundary lines 

betWeen soil and rock types: in-silu,lhe tran~tion may be gradual. 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-18-06 

• 
~ 

WL ~61 ft. WD ~ llerracon BORING COMPLETED 12-18-06 

ft Wl !.: ].!: RIG AP 1000 FOREMAN MJO 

i WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



LOG OF BORING NO. BB-17 Page 4of5 
OWNER 

SITE 

. . : .. 
:::: .;: 
.:·::.:: 
:': {· ~: 
~· ::::.: 
:': ( ~= 
· .... :·. 

1
·::: 
!t' 

··' 

~:: 

~:, 
~: ~; 
~ ' 97 

s ··: 
~ ::.: .... 
15 :·:~· . 
<' .... a·.·:.·: lgg_5 

Arizona Department of Transportation 

Avondale, Arizona 

CLAYEY SAND; brown, very dense, wet, 
moderately cemented. 

POORLY GRADED SAND WITH SILT 
some gravel, brown, very dense, wet. 

Bottom of!SQRINWd Next Page 

2 The sttal.ilication llnes represent the apj:)!Oximale boundaJY lines 
~ between son and rock types: in-situ, the transiUon may be gradual. 

885 

877 

874.5 

:ENGINEER, 
URS Corporation 

PROJECT 
1"10 Wideni!l9'. (Sarival Road to SR 101 L) 

SAMPLE TESTS 

-
ao-_ r-:-:-SM 64 lr:t--:--:-+~:-:--:~--t--+--+--1---t 

IV SS 50/6" 
-- 49 J!-[6--'f-..-+---+---l---+--1---1---1 
-

82- 85 
-
- 73 
-

84- 963 
-
- '---.- 53 h-f--+---+--+--+--+--.J--1 
- BS 37 

86- 55 
-
- 47 

-
88- 34 

-
- 28 

-
90-= =sc 81 pkjf::;~~~~5n;0/;;;3 :t===l====:t===jl===f:===l 

- 91 
-

92-
-
-
-

94-
·--

96-
-
-
-

98-

57 

35 

48 

100 

59 

30 

28 

- 26 - oo ""'x~-= ~t-::-1-,~,~ ?J:::JI:7A••::+---J---t--+--l---l ---100-

BORING STARTED 12-18..00 ~ WATER LEVEL OBSERVATIONS, ft 

•

. ~: ; 61 
ft. WD~ llerracan 

~ WL BackfUJed Upon Completion 

BORING COMPLETED 12-18.06 

RIG AP 1000 FOREMAN MJD 
APPROVED SON JOS # 65065088 



• LOG OF BORING NO. BB"17 Page 5 of 5 
'OWNER ENGINEER ' 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

· Avondale. Arizona 1·10 Widening (Sarival Road to SR 101L) 
SAMPLE TESTS 

en 
...J ~ 

<!J 0 9 * r-0 DESCRIPTION en 
~ ...1 ~ lXI ...J r: r: ii) 

~ ll:< 
~ 0:: ~ 

LL z 
:i w ~ o:m uJ .Sd X en :;; 0:: Wt- a a 

~r:i a. 1- Ill -,_. 0 

~ n. 0 :;; w fl. 9 t-z >- ::J- 0 
w til <( 1- r- ~8 0::'0 a:: :Sa 

fill (!) a ::J ::c ~ en Oo. :i:::i fl.~ ,. 

SM 

• 
i 

... 
I';. 

~ 
b 
~ 
§ > ~ 

2 
ffi 

• 
"' The stiaiilication lines represent ihe aPJ)roximate boundary lines ! · between soil and rock types: In-situ, the lransitlon may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORJNG STARTED 12:.18-06 
; WL ~61 ft. WD .!: llerracaaa BORING COMPLETED 12-18-06 
... Wl ~ ¥ RIG AP 1000 FOREMAN MJO 0: 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
Ill 



• LOG OF BORING NO. BB-18 Page 1 of4 

OWNER • ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1 .. 10 Widening (Sarival Road to SR 101L) 

·sAMPLE TESTS 

(.!) 
.J ~ 
~ 0 #. ~ 9 DESCRIPTION 

...J ·. 
~ _. ~ :.'i: lXI t J-:' (i) 

.:t= --1 
0 ~ ffi ~ o::m z Q x :i -~ UJ 0 

(/) I 0::: WI- 0 t-x a. 1- :UJ UJ 1-Z -~--

~~ 
0 

<( a. u Q. 0 >- :J- 0 
cr w (/) ·I-

~ 
_J ~8 0::'0 g~ N 

C) Approx. Surrace Elev.: 972.5 ft 0 :J :X: }i m Oo. n,Z ~~ 

::~:. ... POORLY GRADED SAND WITH SILJ. -- ·-·'BS 0 0 7 
·:·,::.· trace to some gravel, brown, ve1y dP.nse, - 10 
,_;, dry to moist. -...... 12 -:·:: ·:. 2-
., -

10 ::~: -·:·.::::: -
··~ ..... 4- 17 
··~. 
~-:: -

20 
.:~~ . -
·:·-::::: - 18 6-
.:~:. ': -

28 :·::.:: -

;~~< 
- 16 8-
- 19 -

• ~J. :; - 10 10--- SP- ss 68 
·:·:: 0. - SM 11 
:,:. ... .... - -...... . 

12- 11 ·.• 
:": ~~ . . - 11 ·>::·:. -
:·:~·. 0 • 

-
14- 12 

·:·-::::. -
::~:. : - 16 

T: - 58 16-

:·-:: .. Note: Increase in gravel content at 16'. -- 62 
·.;~ .. -::.: .. 

18- 53 
.:.~. 

: 19 -~ - 34 · .. ~. -
~ 

POORLY GRADED GRAVEL WITH Sll T -
AND SAND: brown, very dense, moist. 20-IGfi 40 

o' : - K·c;c ll':n/;:;t• -n n 7 

~·· - GM 51 BS 
~ -
o' 22- 49 

t! ~~· -.. ~.i 35 ~ . -
15 o· - 34 
~~~· 24-

~ 
... 

14 -
u: Continued Next Page w .. 
ii' The stratification lines represent the approximate boundary lines ---

~ between soli and rock types: in-sltu, the transition may be gradual. 

r WATER lEVEl OBSERVATIONS, ft BORING STARTED 12-6-06 
: WL ¥:67 ft. WD ~ llerracan BORING COMPLETED 12-6-06 !l 

t WL !: ~ RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 • 



~~~--------------LO_G __ O_F_B_O_R~IN~G~N=O=.B_B_-_18 ___________ ~Paag~e~z~:o~ff4~ 
OWNER ENGINEER 

SITE 
Arizona Utt::IJa• .,..,.., .. of T1 aoo<>vu• •cuouu 

Avondale Arizona 

DESCRIPTION 

Pon~ .Y GRADED GRAVEL WITH SILl 
ANO SAND: brown, very dense, moist. 

Note: Cobbles at 36' to 42'. 

' Cornu'"'""' Next Page 
i --T;; • lines represent the approximate boundaty lines 

. ~ betWeen soli and rock types: in-situ, the transition may be gradual. 

922.5 

.J 
0 
Ill 
:iS .;:: 
~ :X: 

li: (/) 
(.) 

w (/) 
0 ::J 

26-= -
-
-

28-
-
-
-

~A •v 

~ --
-

32-
-
-
-

34-
--

36-= 
--

38_: 
---
-~ --

42-
--

44..: ---
46----
48----
-~ 

yV 

URsr. 

~ g :;.o: ?:: 0 it Ill 

~ ~ t-= iii n: 
n:iTI 

z {3 w 
~ 

IU 0 

~~ ~ ~ w ~!z 
0 -r- 0 

~ Q. 9 ~'Q 
:::l- 0 

~ ~ ~ $:8 0::2; 
&I! Ill Oc. ::i:J o..6 

44 

31 

18 

26 

6 
X c<:i • :c:n_,:c, .. 

5 

6 

13 

13 

16 

32 

30 

66 

52 

42 
i><::: c.~ ·i:_[\j&, .. 

41 

48 

36 

29 

29 

't1 

26 

34 

18 

18 

- ~ vvATER LEVEL ........ OJ .... ~VA JJuN;:;, ft rooRINGsTARTEQ 12-6..()6 

~~~WLI~=--67 __ ft._WD-Iw.I:Y: __ --I ll!..rracan !BORING COMPLETED 12-6-06 
Wl I~ 1-l! II: iRJG AP 1000 I 1::'1"\Dt::UA,_N MJD 
\All .L• . ••-~- I Annn'"'l\/l=n <"nu i '"o# "' 

• YYL. OCJVAUUQ ... \..1~11 l,;Ofllj.IIC:l!Ufl I /'\t"t"f\\.1. -- .;;u.ll'l i rJVIOJ 



LOG OF BORING NO. BB-18 Page 3 of4 
. OWNER 

SITE 
Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

POORLY GRADED GRAVEL WITH 
SAND; trace to some sill, brown, very 
dense, moist. 

SILTY SAND WITH GRAVEt; trace clay, 
brown, medium dense to very dense, wet. 

5l-

~ The stratification lines represent the approximate boundary iines 
~ between soli and rock types: in-situ, the transition may be. gradual. 

I WATER lEVEl OBSERVATIONS, ft 

912.5 

ENGINEER 
URS Corporation 

PROJECT 
IM1(1 Widening {Sarival Road to SR 101L) 

SAMPLE TESTS. 

-I ~ 
0 0 

~ /: m ""·· /: :iE IXl -'. ,..: r: 1ii ;ci• >- ffi ~· !!:. a: ill z Q :i rn 
~ 

w 
0 

1- rn :a a: w WI- 0 
-~-- tit) 0 

0. 0 ··~ 
w 0. g 1-Z 

~8. 
:l- ::So 0 w rn 1-

~: ~8 a :a: ~ 0 ;:) ~ ~ 00 ::;j::J 0..~ 

- f.GP- ·•.· X QQ : 1::,(1/l'l" 

- 19 
-

52- 17 
-- 23 
-

54- 30 

-- 22 

-
56- 14 

-
-- 14 
-

58- 17 
-
- 17 

- 16 60-fSM - cc ; &:fl/1'1° 

- 20 BS 
-

62- 14 
-- 19 
-

64- 13 
-
- 16 
-

66- 10 
-
- 14 
-

68- 15 
-
- 12 
-

70- 8M 
7 

..;.. 

K 
ss 68 

- 16 BS 
- -

72- 14 
-- 14 
-

74- 48 
-- 22 

BORING STARTED 12-6-06 

015:1:8 _WL-+.:'5/.=-6:__7 __ ft_. W_D~:;fY.----11·r._rracan BORING COMPLETED 12~·06 ··ffi WL ~ ¥ 1&:: RIG AP 1000 FOREMAN MJD 
ld WL Backfilled Upon Completion APPROVED SON JOB# 65065088 m'---~--------_._. __ _.._ __ .__. ________________________ _. __________ _. __ ~------------~ 



~ 

lOG OF BORING NO. BB~18 page4of4 
OWNERi ENGINEER 

Arizona o ................. of 1 • "'""'"'vnc:tliUI URS ::;...,, ~"", .. ~i;.,n 
SITE PROJECT 

Avondale, Arizona 1-10 ~·.::-. .. ..,.,Y (Sarival Road to SR 101_l.l 
SAMPlE f_§_S!§ 

(!) 
_J ~ g 0 

<;11. ~ g DESCRIPTION 
_J 

~ :a ID 

~ 
,_.: ,_.:- (j) 

u ~ >- ~ !!:: ~z z u x ~ 
(/) w 

~ ~ (/) :a w~ 0 i= a.. w -..... ~~ ~ <( 0.. () :;!; 0.. g 1-Z >- :J-
0: w (/) <( 

'?; ).. ~g ~~ 
O:;!; 

<.? 0 :::> :z: ..... ID ::;::; a..~ 

. SILTY SAND WITH GRAVEt trace clay •. -
~ brown, medium dense to very dense, wet. 76- 16 

-- 37 
f..):: -

41 
f::; 78-

-
I<~ 20 -

~.~ 
-

11 80-IsM - I ss 58 31 8 26 
I'~[(! - 9 [\ BS 

-1-~~~ 82- 22 

~_I;<. -
26 -

~~~{~ -
16 

~ 84-= 

I~ - 21 
-: 19 , ... ~~ 86-

['·: - 28 

iff': 
-- 16 

1~:~ 
88--

11: - 19 

!~~;; -
2 

~v 

ISM ss 20 . ~ -
~ - 15 

- ,.._ 
22 

~E 92-
.-

21 -::! -
~ 

94- 16 
. -- 29 

-
114 96-

i 
Note: Moderately cemented from 96' to 98'. -- 165 

~ 
~ -

100 
~:~ 98-

-
; - Si4 

67 
199.5 873 - X CC! r::.n1r::.• 

t:Soitom of BORING. 
100-

The · tunes~.,..,,,. .. ~!" ihe approximate boundary lines 
between soif and rock tYP&s: In-situ, the transitfon may be gradual. 

WATER LEVEL Uts::itKVATIOI'JS, ft IHUKIN(.:i STARTED 12-6-06 

~ 
WL 1~67 ft. wo·1~ lterracan rovr;;u~u COMPLETED 12-6-06 

.~ WL t~ I~ [RIG AP 1000 [FOREMAN MJO 

,WL c. ·~'-r.u~...t Upon Cor .. ,.., ..... v, [APPROVED SON [JOB# 



LOG OF BORING NO. BB-19 Page 1 of4 

; OWNER • ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1·10 Widenina (Sarival Road to SR 101L) 

SAMPLE TESTS 

Cl 
...J ~ ·o ;ft. ~ g DESCRIPTION 00 

~ ··~ 00 ...J ~ r: iii 
Q 4~ >- ~ ~ ~m 

z 0 
:X: :i {/) w 

~ 
w 

0 ~til Q. 1- {/) :2 ~ w WI- 0 
-~- 0 

<( Q. 0 ~ ~ Q. 0 1-Z >- ::l- 0 
0:: .W {/) <( >- ...1 ~0 ~- 0~ ::so 

~ Cl Approx. Surface Elev.: 973.0 ft 0 :::1 :r: .~ 1- Ol ..... o o& :::i::J Q.~ 

~·· : POORLY GBAD§D SAND WITH Sll T ····;_ BS .. 
:::: . AND GRAVEL: brown, medium dense to ;.... 3 
·,:.- . very dense, dry to moist. -
-:~::: 2- 10 

-~;: .. - 10 
:;;:: . - 9 ·.: ... ·.· 4-
t·:ii: :: - 7 
~>;:· . - 1--
.... ;:.·. - SP- ~ 

ss 24 
o: . 6- SM .1 

~~· .. -1-
9 -

~~- -.. 
8- 8 

:;;~ . -
l:: - 16 

- 14 
~~' .. 10-........ -o: . - 13 
•. :~ . : -
:~.:: 12- 15 

~~-:: -
- 12 

• 

~~ ~: 
- 12 14-

958 -. ~ .. ·15 -~ 
12 

POORLY GRADED GRAVEL WITH Sll T X ·~<; t:;.(lfr.:." 

~:c -
AND SAND; trace to some cobbles, 16- GM 17 

~· brown, dense to very dense, moist. -
~· - 14 

-
~-

18- 14 
-

13 0· -

~· 
-

20- 18 
-

70 
. -

'*: - 40 
~~i. 

22--
~L~ 

. - 67 

I; ~:1 
-

82 Q 0· 24-~I>: 

~~ - 14 - 1--
Continued Next Page 

I'! 
The stralificatlon lines represent the approximate boundary lines 

~ between soil and rock types: in-situ, the transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-9-06 8 
~ Wl ~63 ft. WD j:f. lterracon BORING COMPLETED 12-9-06 
§ 

Wl :t ."¥: RIG AP 1000 FOREMAN MJO ffi 
t; Wl Backfilled Upon Completion APPROVED SON JOB# 65065088 w 
&l 



LOG OF BORING NO. BB-19 Page 2 of4 
OWNER • ENGINEER ' 

Arizona Department of Transportation URS Corporation 
SITE· PROJECT 

Avondale, Arizona 1·10 Widening (Sarival Road to SR 10'1 L} -
SAMPLE TESTS 

(!) 
..J ~ 
0 g ;f!. ;>.: 0 DESCRIPTION Ol j:: ..J :a Ol -' I_; ,_: (j) l 

u <t:t fu IX ~ .!:: .z z (3 x ::i w 

~ 
ocw w 0 ti··~ n. ... (/) ::i: oc w WI- 0 - ... 0 

~ 
a. u 

~ 
w a. 1-'Z >- ::;,_ ::sa 0 w (/) 1-

;>.: .... ~0 O!'Q Q;! ',·~> 0 ::J e Ol u Oo. ..J..J a.~. 

~~ 
POORLY ~RADED GRAVEL WITH Sll T - Gf2.. !X .::,c _~;ntB" 

AND SAND: trace to some cobbles, 26- GM 15 
~- brown, dense to very dense, moist. -~· - 10 
0· -
~· 28- 8 

b~ Note: Reduced number of cobbles from -
0• 25'to37'. - 6 
~- -

8 

~ 
30-

-
16 

Q' -
~ - 16 
~l 

32-
-

Q' - 15 

~1· -
0• 34- 8 
~ -
~ -GP-

10 
~· - X ss 39 
<~>' 36- GM 7 

~ - f--
9 --o· 37 

~ 
38-

-~· - 57 
iS)' -
~ 40- 51 

- 140 <~>' -
~ -

109 ~· 42-

~ - 24 -
~ - 8 44-

~ - 40 
~~ Note: Reduced number of cobbles from -~ X ~~ I 1::1'\IA" - 40 ~· 45' 1<>50'. 46- GM 

~~ 
- 42 -

~~ -
71 48-

!li( - 55 c s· -

~~ - 24 
Continued Next Page 

50-

!!! 
The stratification lines represenllhe approximate boundary lines 

I between soD and rock types: fn..sltu, lhe transition may be gradual. 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-9·06 

~ WL ~63 ft. WD ;t: lterracan BORING COMPLETED 12-9·06 
.;J WL !: .¥ RIG AP 1000 FOREMAN MJD m 
'id WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
I& • 



' LOG OF BORING NO. BB-19 Page3of4 

• OWNER • ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1~10 Widening (Sarival Road to SR 101 L} 

SAMPLE TESTS 

" 
...J ~ 
0 0 

~ j'.: 
9 DESCRIPTION (II -J it ~ 

(II 
...J ...: ...: 1i) 

Q 4:1 a: ~ 
u. a:z z u 

:X: i£ t9 w iii w Q 

~~ ~ 
{/) ~ 0:: UJ 8 wl!:! Q - .... 0 a; 0 

~ 
UJ (l. 1-Z >- :J- 0 

0::: w {/) .... 
j'.: ...J ~8 0:'0 0:2: 

~ " 
. Q. ·=> ~ co Oo. :i:J a:~ 

;r POORLY GRADED GRAVEL WITH SILT -
AND SANO; trace to some cobbles, - 19 

~· brown, dense to very dense, moist. - .. 
21 62-

b-_:(: -
51 Q -

~~· -
30 54-

~ 
- 21 -~ !X cc .~nlt:l" ,:c - 18 

~·. 56- GM 

~ 
- 20 -
- 22 

~· 58-
-

~· - 26 

~· 
- 14 60-

~· - 13 
D' -
~· - 16 62-

-s· 'Sl. 23 

~ --
'I' 64.- 23 

~ 65 908 -
16 - .,...--

::-:~ . : POORLY GRADED SANDWtT!:l SJLJ - SP- X ss 64 ....... · trace to some gravel, brown, very dense, 66- SM 10 
::~· . wet. - :..-.. 

12 ·:·-::::. -
:·:~~. . -

12 68-·:·.-:.:: -
·=~· . - 16 

-:~:: • 0 
-

12 
::~~ 70-

-J·; 13 -- 17 ~·-::: .. 72-
~ ·:~: - 16 
~ ~·:: -
8 ...... - 40 74.;.._ 
@ ·:··~: .. 75 898 ·- 34 £! . ' - -
a: Continued Next Page w 

~ 
oJ 

The sttatilicalion Ones represent the approximate boundary lines 
between so~ and rock types: ifl·sltu. lhe transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-9-06 
<II Wl ~63 ft. WD ~ llerracan BORING COMPLETED 12-9-06 
§ 

WL ~ ~ RfG AP 1000 FOREMAN MJO 

IU WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
Ill 



OWNER 

LOG OF BORING NO. BBM19 

Arizona 

DESCRIPTION 

ENGINEER 

50 

63 

50 

41 

43 

54 

29 

32 

19 

25 

12 

13 

15 

137 

51 

17 

15 

URS 

ss 32 

* 

4of4 

(:.: ?::: •.. iij 
z o· UJ 0 ~·~ 0 

-~-- 0 

ii:'tl ::>- .:o a::: ::So 
.. ~. Oo. :::l::i 0...~ 



LOG OF BORING NO. BB-20 Page 1 of4 

·OWNER 

·SITE 

(!) 
g 
~ 
:X: 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

~ 
e> Approx. Surface Elev.: 912.5 ft 

.: ~9 .:: 

~:t 
Q" 

~ 
iS)' 

~ 
;p' 

~ 
~·~ 

~ 
""o:f e :·L 
~·~ 

8;~ 
!:t 

... · 

Sll TV SAND; trace to some gravel, 
brown, very dense, d1y to moist. 

POORLY GRADED SAND WITH 
GRAVEL; trace silt, occasional cobbles, 
brown, very dense, moist. 

POORLY GRADED QRAVEL WITH SILT 
AND SAND; occasional to trace cobbles, 
brown, very dense, moist. 

. 

962.5 

957.5 

ENGINEER 
URS Corporation 

PROJECT 
1"10 Widening (Sarival Road to SR 101L) 

-
-

2-
·-

-
-

4-
-

...1 g 
~ 
CJ) 
0 
CJ) 
;:) 

23 

40 

34 

33 

SAMPLE TESTS 

BS 

0 
3!:: 
g~ 

-,.--13p....t-::-::-Jc-:::-:-t--:--t---+--+---4--l 

6
..= SM 6 J< ss 70 4 o 12 0 

=- 14 
-

8- 16 
-- 35 
-

10- 25 
-- 17 
-

12- 16 
-
- 43 
-

14- 33 

- 24 
=~ k~~~~~+~~n~~~,u~--+----1----f----f---~ 

16-GM 20 
-
- 20 

·-
18- 20 

-
- 31 
-

20- ,_.... 14 h-+-:-::-li----+--+---+--:--1----4---1 
- BS 0 0 7 
- 11> 
-

22- 23 
-- 17 
-

24- 23 
-
-1--221-'-+--i--+--t---+--+--t---1 

ii! Continued Next Page· 

~~~~----------~~--~------~------------------~~ .. ------------~--------~--~---i. The stratifiCation lines represent iheapproxlmate boUildary lines 
2.~~~~~~n~s~ol~la~n~d~r~~k~t~yp~e~s:~i~~~~w~.~~e~~~mm~·~o~nrm~a~y~be~g~rn~d~oo~l~.----------------~--------------------------~ 
8P 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 

oQI."' .,._.W,_L -b~,..:.65 __ f_t. _W_D-J;;:t,-----J 1 terracan BORING COMPLETED 12-12-06 

•

. ~· WL ~ l! RJG AP 1000 FOREMAN MJO 
~ 

12-12..()6 

~~W~L~~B·a-ck_fi_llead~U~Ip-<o•n•C•o•m•~-e-tio~n~---------------------------LA~P~P~R~O~V~E~D~~SO~N~J~O~B~#~~650~6=50~8~8 



LOG OF BORING NO. 88*20 Page 2 of4 
I 

OWNER : ~· 
Arizona Dt:w~• "'""".:of •·~""'"'v•••n•v URS Go•. "'"'' ''"'"'. 

SITE PROJECT 
Avundale, Arizona ly10 .............. ,!:1 Road to SR 101 .... ~Y~! . L) 

~Jl.Mf>lJl TEST~ 

...J ~ C) 0 

*' ~ !'9 DESCRIPTION m ,_J 

j:: a m 

II 
r: r: (i) 

:~ .t:i >- a:: 

~ a::m z 0 

~ 
fl) w w 

§~ ~iil· ·.~ fl) :i: w· WI- 0 g 0 ~ 0.. 1-Z 
~'ti ::so :~ w 3 ~ 

,_J ~8 .~ 0 :r: II) Oo. a.~·. 

• 

~~ 
POORLY r.:D'an~:n GRAVEL WITH S_II ... J -~~ ~~ 1 vVIJ 

AND SAND: U\i'-'<l"''v••<~j to trace t'nhhl"'"' ?R 25 

~ brawn, very dense, moist. -
31 -

~ - 36 26-= 

~ 
- 22 
- 12 30- r--
- 12 -

~ 
~ 

14 32-
-

15 

~ 
--

32 34-

~ 
-

37 - r--
' -~ i2S -~ .~· 

39 
uv ~~ ... - 85 

~ 
-
-

84 38-

~ 
-

76 -- 45 40-
- 59 

~ -
-

30 ~~ 42-

~ 
- 68 -- 44 

~ 
44-

-
53 ...., [GP-- ~ ~~- 50/5" 

~ 
0& 1.-.: 39 
•v I~ ~-- 44 -; ~ - 56 48-

~:( -

~ 
- 27 
-

29 
Continued Next Page 

50-

· '·The · the approximate boundal}f lines 
betWeen soil and rock types: in-situ, the transition may be gradual. 

'~""- LEVEL '~·~ ·~, ft WA I t:.K Ujj~._.. o IIUN~, 1-..:.. .... ·- STARTED 12-12-06 

-wL 1~65 ft. WD fl. lterracon r tlUKINc.;; COMPLETED 12-12-06 !: •• WL I~ l.t! I RIG AP 1000 ~. ,...;., ·N MJD 
WL ~ -""· Upon Com",.;:iiv .. 11\~~_R\)VED §ON I JOB f# ~· 



• LOG OF BORING NO. BB-20 Page3of4 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona IM10 Widening {Sarival Road to SR 101 L) 

SAMPLE TESTS 

C) 
...J ~ 0 ~ ?: g DESCRIPTION m /!: :ill m ...J t-= t-= ii) 

Q 4:! >- 0: ~ ~ o:z z 0 
J: iE en w w 0 t;~ 
~ 

en :ill 0:: w 5 w~ 0 
5!:::: 0.. 0 ::;; I!! 0.. 1-Z >- g 

' w en -~ ?: ...J ~8 O::'t; 0~ ~0 
~ (!) 0 :::1 ;!;'; IX) 00. ::i:::i f.l..;!;'; 

~i 
POORLY GRADED GRAVEL WITH SILT ··- -
AND SAND; occasional to trace cobbles, - 17 

~ brown, very dense, moist. - 21 
~i 

52-
-

i!)" - 36 

~ - 31 54-
i!)' -
~· -~ 

29 

~~ Note: Becomes thinly interbedded with - -::;,~ ltiU73' 
clayey sand (SC) below 55'. 56- GM 28 

~· - 22 
~:( -

-
16 ~· 58-

-
~:l - 25 
e!>' -
~ 60- 17 
~· -

16 

~· 
-

910.5 -
62 62- 15 .. 

POORL V GRADED SAND WfTH SflJ · .. -
-:~-~ . : ~ some gravel, occasional cobbles, brown, - 15 
.·,\ .. very dense, moist to wet. -·.:.· .. 

64- 24 
-:·-~ .. : 
:.\. . . 

~ 
- 25 ·-~· .. - f---

>< ~r:: - SP- ss 50/6" 
66-fsM 17 

....... -
0 ·~· ••• 24 
·.~. -
::··~ :: - 274 68-
:·:~';. . -_ 

14 :·-~:. -
::~· : - 20 70-1--::}.··: - BS 

~{-:: 
--- 27 

-
72- 23 

~ ·: ..... . : -
~ ·:·· .. - 27 

j!f - 25 74-
- 35 ·:.: .. · -~ 

Continued Next Page 

~ 
2 

The stratifrcation lines represent the ·apprt>xiinate boundary fines · · 
between soil and rock types: -tn-sltu, tbe translllon may be gradual. 

i WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-12-06 

"' WL ~65 ft. wo 1.1: lferracan BORING COMPLETED 12-12-06 s: 
.s WL ~ .l! RIG 1W 1000 FOREMAN MJD 

'£. WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
Ill ··-··· • 



• LOG OF BORING NO. BB-20 . Pl!l_g~4 of 4 
OWNER El 

A~;, Oe.,ao .,.,..,.,, of ... , "'""'t·nJrtation URS Cor..., ... .-~: .. , ""'' 
SITE PROJECT 

A• Arizona 1"10 :.•.::.:.,,;;;,~ {!;<..;!·v..o: Road to SR 101 L) 
SAMPLE TESTi: 

(!) 
..J ~ 0 "$. ~ g DESCRIPTION lXI it 4:! ::lE lXI 

'I ~ ,..: 
Q ~ ffi o:i'ii m §~ :J: I' ~ • §~ 0. ..... (/) :! 

~ 
UJI- a 

0 
-~ fu 0 :! g ~z >- 0 

0: (/) ~ ~ ~- 3:8 0:'0 ·z ~ (,!). 0 ;:) lXI 0!3. 0..-
.. 

.. :~{ PnnRI.Y GRADED SAND WITH SILT -~ 
!X ~~ lUll~" ' some _gravel, ,,.,.jl":nhhl"'". brown, .. ,_ 28 

:;:.~ very dense, moist to wet. - 48 -
: ;: 

fH 894.5 78.: 61 

j~ 
POORI-Y GRADED SAND WITH CLAY -
AND GRAVEl.,; brown, very dense, wet. - 73 

- 56 
:.~ 80-= 

~~ - 65 
- 79 ~~1: ~ 82-= 

-:~ 45 
~_;: ~ -

lAd 888.5 -:-.;· 
84- 42 

POORLY ~RAni=~D SAND WITH SILT :;.} -.- trace gravel, brown, very dense, wet. - SR: 
39 

i~=-~ 86..: 
X '<::<:: ~;;nt~" 

iSM 107 • r~=-~ - 67 --
(: 88- 67 

-
-1:::.~ - 60 

- 60 

r~-~ 
90-

-
40 -

r.~:-~ - 34 
92-= 

f-~ - 20 
-

~~-~ 94-= 20 

21 
;;,~ - Si2: X CC t:nir::" - 30 ~-:~; - 96- iSM 

~~ 
- 20 

~ 
-

i:~ -
21 

[~:-~; 98-= 
199 873.5 37 -

' -
Bottomof""'"'"'' .... 

100-

---

. ~ 
··'The lines represent the approximate boundary lines 
. b~l\Veen soil and rock types: in·silu, the tmnsltlon may be gmdual. 

- ~ ,.,,.,.,..,......,LEVEL ,,A.,....,..,,n ft 
-VVI\ It:~ U~~t=K v M IIUI'I~, -~ .... ~STARTED 12"'12-06 
WL 1~65 ft. WD l:l llerracan ·~ -· ~COMPLETED 12-12-06 ~ 

I WL ~ [.¥ RIG AP 1000 J:'()pt=AAAM MJO ...., ', .......... 
:wL ,... 

-~"'" Upon Corr.!-''""v', APPROVED SON tJOB# n~. 



• LOG OF BORING NO. BB-21 Page 1 of4 
'OWNER 

SITE 

C) 

g 
0 
:C 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

ENGINEER 
URS Corporation 

PROJECT 
1-10 Widening (Sarival Road to SR 101 L) 

SAMPLE TESTS 

.... ~ 
0 9 ;/!. ~ lXI 

~ :::E lXI ...J ~ ...= a; 
¢! 

~ 0:: ~ z z 0 :X: w 
~ a::w w 

0 

~~ li: (/) :a 0:: w WI- 0 - .... 0 
0 :::1:: w n.. 9 1-Z 

~'I> :::>- 0 w (/) <( .... ~8 0:::!: 
0 :::> :I: ;;?; Ill Oa. ::i::i n..~ i= !iil· 

- BS 0 0 12 
g Approx. Surface Elev.: 973.0 ft '"'--

SILTY SAND; trace to some gravel, · .. ~-----l---+---.,1--+r-+-+--+--+--t---1---1-_;_-1 

. : .. 
.: ~. ~: 

·:·::.:.: 
....... ~-.. ~ ... 
-:·::. :' 
.·.:". :'. .. · .... 
·:·::::.: 
:~~:. [: 

. : ,. 
:::.· .:: 
~ ::::.: 
: . .... :·. 
., ~ ... 
~ ::. :·: 
:::. (· ~: 19 
~;· 
-~~ 

~~ .. 
~~ 

g ~~· . 
~ :-:· . . 
15 ~~- . 
C! •• 

brown, dense. dry to moist. 

POORlY GRADED SAND WITH Sll T 
AND GRAVEJ.; brown, dense, moist. 

Nota: Trace to some cobbles from 20' to 
25'. 

954 

-
-

2---
-

4-
---

6-
~ 

--
8-

-
--

10-
-
-
-

12-
-
-
-

14-
--
-

16-
-
-
-

18-
-
-
-

20-
-
-
-

22-
---

24-
--

22 

23 

13 

13 

13 
5M X ss 46 

13 
~ 

13 

17 

40 

18 

20 

30 

13 

20 

13 rsM X ss 31 
13 

'----
10 

13 

39 

,.....- 25 
BS 0 0 8 

25 

54 

84 

54 

- 12 ~ ~~ 
~~~------------.-c•o•n•t~in~u•e•d•N•e_x•t•P•a~g~e~--~-----------.-. .. ._.__.._ __ ._ __ ._ __ _. __ ~---d--~ 
2 The stralllication lines represent vie approximate bounda,Y lines 
~ belWeen soil and rock types: in-situ, the transition may be gradual. 
~:~W~~~T~ER~LEV~E~L·O~B~S~E~R~VA~T~IO~N~S~.~ft---r_._. ________________ -T~BO~RI~N~G~S~T~A~RT~E~D----------12-~-.-06~ 

Wl ~ 65 ft. WD :t 1 E BORING COMPLETED 12·6·06 

•~~w~'I--WL-6-,._ -----+.;-. .!l_ --1 . rracon : .Y.. RIG AP 1000 FOREMAN MJD 

WL Backfilled Upon Completion APPROVED SON JOB # 65065088 

m'-~--~~~--~----~----~~----------------------~------------~~~--~~~~ 



LOG OF BORING NO. BB-21 Page 2 of 4 

OWNER . ~· , .............. " 
Arizona Department ofT ••-,n URS Cva IJUI <mun! 

SITE PROJECT 
Avvnucm:, Arizona IM10 Widening (Sari"al Road to SR 101 Ll 

SAMPLE TESTS 

(.!) 
-I ~ 0 

·~ ·~ g DESCRIPTION al it: ~ al 

I 
,..: 

~.~ m () ~ 
~ ; !:!: Q x :X: ~ Cl 

~ ~ en w 

. ~ 
0 5!:: .~~ 0 

() :;a a. ·>- ! ::)a 0 
UJ en ··~ ~ ...J lr(j O:E N 
0 ::J ~ IX) ,.,.O .. a. ::J::J 0..~ qt-

~ 
POrii~I.V GRADEDSANDVVITH Sll T - ·~~- IX ss ·36 ' -~ 

AND GRAVEL· brown, dense, moist 15 
~· -.::.._ 

r:~ - 6 

~: -
4 28-

[·~: - 20 -
~~ 

30 943 30_:::: 11 

~. 
POOI?I .Y GRADED t::J:1l\\/CI WITH SILT -AND SANn u..,.,.,.,,vni:IIToTraee r.nhhl<><> - 22 
brown, very dense, moist. - 40 

~ 
32:: 

- 64 
- 23 ~~ 34:: 

.. 

~ 
21 

' - i--:~ 70 
titi . :>\11~' 

~ 
BS 

- 69 

~ 
-- 108 38-:: 

- 120 

9 
-

53 
'" - 46 

~ 
-- 47 42-

~ 
- 60 -- 23 44---
- 30 

~:( - Pfi: ·~-
.. rx .,.,.. I ~:;ntAti 

~ 
I,.. A 49 

-
30 -

r~ 
-

33 48-
- 63 -

~~ ... Next Page 50-= 32 

.~ 
The slralification Jines represent the approximate boundary lines 
between soil and rock types: in-situ, the lransitlon maybe gradual. 

~ WATER LEVEL Ul:ltit:KVATIONS, ft IBORI~~G STARTED 12-6--06 

~ 
WL ·~65 ft. WD i.!: lterracara : BO~I~G COMPLETED 12-6-06 

I -wL ~ i~ RIG AP 1000 J::QQJ::AAAII.I MJO _ ....... 
Wl 1"\. .L!II. Upon r.n..,pletion I.\P0~0VED SON J06# 



• LOG OF BORING NO. BB-21 Page3 of4 

OWNER; ~oon"'""'-.;p 
Arizona De..,i:1rt.,."'.n of Tra URSCo 

SITE 
Avondale, A •• L"''·'"" PROJE~~O Widening i3c:u•v"'' Road to SR 101L) 

SAMPlE rESTS 

§ 
...J ~ ~ 0 '#. 

DESCRIPTION m ~ :a: m 
"?. 

,..: 
~ 

!J d >- ~ u.. z z 2 :r: ~ 
(/) w 

I~ ~ ~w w Cl 

~ 
(/) :a w ~!Z 

Cl 
5!:: t>·~ ·O 

0.. ~ :a: 0.. 0 >- 0 
w ::! ~ ~ ...J ~g ~'0 O!lie ~0 "' t!l ' .. · . 0 :::> m Oo. :::;:::; a..~ ·."" .. 

~~ 
. POORLY GRADED GRAVEl WITH SILT -
AND SAND: • to trace -· 28 

~ 
brown, vel)l (lense, moist. . . - 48 

52-= 

~ - 40 

154 919 54-= 25 
SILTY SAND: trace to some~~~;~~~~; -
brown, dense to very dense, to wet. - [sM 15 

f.~ - K ~~ 50/6" 
p, 15 vu ........ 

R - 10 -
-

I..-. I·' 9 58-1'·: -

• 
I<" I[: - 15 

- 9 
1..-.fi': 

~~ 

) 
uv -- 8 

1,: • . - 7 62-
':'. f:{ -- 8 

- 13 
. I~::: 64-

- 12 ':·. ¥. - IsM - K ss 42 0 0 30 
66- 3 BS !_:.i··. - f---

- 7 
f.:l·: - 20 68-

~' 
- 40 -- 31 

-- 27 
- 13 72-

I 
[.· -- 20 
1.'. - 29 74-

I l·: - 16 
Co~+; .. .,.,.,.. Next Page -1--

:~een ~ ~:~~ ~~~~!::.lhe.transni~n~;;~uti:d:=af. 
WATER LEVEL Ul:);:st;t<VATIONS; ft ;STARTED 12-6-06 

WL lg65 ft. WD 1-t: llerracan ; Cl1MPf_ETED 12-6·06 !l 
WL J.f. l:f: I RIG AP 1000 , . ..., A J'<f\ MJO ......... 

lWL -"" Upon Completion I APPROVED SON !JOB# 



• LOG OF BORING NO. BB-21 P_age4 of4 

OWNER ENGINEER 
Arizona 'Depc:u unem of Tra I<CUIUII' UR~" ·• VVI I:'VICUOU0 

SITE PROJECT 
A. ,,mdale, Arizona 1~10 Widening (SarMtl Road to SR 101 L) 

SAMPLt TESiS 

tn s: 
(!) g ;·;p. g DESCRIPTION 00 

I 
,_;' 

l !; 
2 •<I:! oc ~ ~ (.) 

:X: IE w 
~· :i!~: 

0 ~~ 
~ 

(J) :1!: w 5!:: 0 
0.. 0 :;;; a. 0 ·~'lt ::)o 0 
w (J) 

~ ~ 
_, 0:2: 

~ (!) 0 :J 00 :::i::i Cl..~ 

1'·-·m 
Sit .. TV SAND: trace to some ~~~r:6'~~ 

76-= 
SM X <::<:: 1:;.(\Jr:.•• ·.•. 

~;~: brown, dense to very dense, to wet. 25 

I:'.F 
- 30 -

[:. ~': 78-= 28 
-l.:.l:: 20 -

[:. [:.: - 23 ao-
~--1~: -

11 [.:l~; .-
r• 1>: - 20 82-
t .. ·.:·· -

1': - 26 

[:. I·~ - 12 64-
-

• ·::. ,•' 19 - :sM 
as-= 

X <::<: t::l\11:>11 

·~· .. 23 
-

28 
:: ... :-· -

88-= 16 
;·, ~: - 13 --.-: ··, 90- 10 

-
::. - 11 

-
I~·. I·· 92- 12 

-
12 

1~::··. -
-

94- 15 
1"[95 878 - '10 

~1 
POORLY GRI'nc::n SAND wiTH SILT 

....; 

~ 
-~ ~;; - '""'"" ""'"' trooe fine gravel, brown, vary dense, wet. - ~ ... 10-

~v '"" .. ' - 18 -
. ~ ::~.~~ - 12 98-
~ 1~·~: lgg 874 - 11 -

I -
Bottom of• .•• G. 100-

The stratification lines represent the approximate boundal)' lines 
between soil and rock types: in-situ, the transition may be gradual. 

WATER LEVEL UH;,t:tiVATIONS,ft •BORING STARTED 12-6~06 

~ 
WL .¥.65 ft. WD !: llerracon ....... ~.~ ,,. COMPLETED 12-A-06 

."'! WL ·~ ·~ RIG AP 1000 • FORE!'"' AM MJO "r"' 

WL "" Upon L:on'IJ't"•u•• \:-'~~~VED SON JOB# 



' lOG OF BORING NO. BB-22 
Page 1 of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, .Arizona 1;.10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

Cl 
...J 3 
0 9 * ~ 9 DESCRIPTION m 

~ ::::: Ol ..l ~ ~ g ¢l 
~ 0: ~ ocm z Q 

~ 
:r: w 

~ 
Ul a 

', ·. li: (/) :a: tli w ~!Z 0 
-~-- tiii) 0 .. 0 ::::: n. 0 >- ::l- 0 

Approx. Surface Elev.; 974:b fj 
w (/) <( 1- r- -1 ~8 0:'0 a :a: :Sa 

~ (!) a ::J J: ~ ro Qp, :J::i o.~ 

:>:~ .: POORLY GRADED SAND WITH SILT - BS 0 0 11 
~~ .. AND GRAVEL: brown, loose to dense, - 25 
~;· . dry to moist. - 31 1:~ .. : 2-

~:· - 38 . -::/ .. 
0,' -

21 ~~· .. 4-
f:~··: - 20 
~~ -
·~~ -

13 6-

i,~~ - 14 .. -
~~· -.. 

6- 15 :--l ... -

• 
;~·.:. - 16 
..... -

10 ~ :· .. 10-SP-:.~ - X ss 32 
'!i .. • - SM 11 

1;~. ~: -1--
6 12-

~~· .. -
:··.···. - 9 
o: 
·.:• - 22 
[·:~ 14-.. -
~~ - 20 
:~-· -0,' 

::~ 16- 16 

;:e:.: - 15 
~~· -.. -:·:. ' 18- 13 .... 
-..:~ -

13 ;:~ :: -
~:·· - 7 
....... ~ 20-$ X cc • <:niA" o: -

8 r> . . - SM .., . 

~~ .... -
11 i.:• 22-

~ ~~ - 8 -

I ~~ 
.. -

13 24-
~~ . 25 949 - 21 

a: .. 

Continued Next Page -
ffi ... 

The stratification 11~ repmsent the approXImate boundaiY lines 
-·--

ii! 
~ betWeen soH and rock types: in-situ, the transifion may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-8-06 ... 

ll-66 ~ llerracan 
... WL ft. wo BORING COMPLETED 12-8-06 g .... WL ~ 1! RIG AP 1000 FOREMAN MJD ffi 
6 WL Backfilled Upon Completion APPROVED SON JOB# 65065088 w 
Ill 



LOG OF BORING NO. BB-22 Page2 of5 
'OWNER , ENGINEER 

Arizona Department of Transportation URS Corporation 

:SITE PROJECT 
Avondale, Arizona IM10 Widening (Sarival Road to SR 101l) 

SAMPLE TESTS 

(!) 5 ~ "$. iS 9 DESCRIPTION co E :a m -' !..: t-= en 
~ 

¢1 >- ffi ~ \!:: adil z (.,) 

~ 
fl) 

··. ~ I.IJ 0 

~~ ~ ~ 0:: f!!z 0 0.. 
~ 

w -~- 0 g D.. .. 9 ~u :::>- 0 
Ul Ill <( ·~ 5CQ o:a !It 0 :::> J: ~ ·. m ~t> Oc.. ::::i::::i Q.~ 

.. 
POORLY GRADED GRAVEL WITH SILT q:t AND SAND; cobbles and boulders, 

-
57 

I>~. 26-

~ 
brown, very dense, moist. - 62 -- 56 b· 28-

~ -
- 26 

~ 
-

23 . 30- Gi2: X cc JifllR'' 
o.·( - 43 >:. - GM 
~ -

47 
~·( 32-

-
~· - 58 

-... :t 34- 71 

~ -
35 -

~~ -
71 

~ 
36-- 100 o:· --

~ 35 38-
... :{ -

- 30 
~· 
;:?:· - 20 
~~ 

40- (iii K ~~ • &;(\/!:;" - 36 
~ - GM BS 

-
44 ~~ 42-

~ 
-

15 -
... :( -

36 !>: 44-

~ -
62 -

li. - 57 ~ 46-

Q~ 
..;. 

38 -
-

§ : 48;_ 39 

~ ~l -· 74 

~~ 
-

50 924 - 45 
~ Continued Next Page 

50-I--

I!! 
The stra1illcation lines represent the approximate boundary lines 

-··· 

i 
~ between soH and rock types: ln·situ, the transition may be gradual 

~ WATER LEVEl OBSERVATIONS, ft BORING STARTED 12~8-06 

• 
:WI.. ~66 ft. WD ~ lterracan BORING COMPLETED 12-8-06 
9Wl .1: ~ RIG AP 1000 FOREMAN MJD ffi 
:..: 

WL Backfilled Upon Completion APPROVED SON JOB# 65065088 M en 



• 

• 

LOG OF BORING NO. BB-22 Page 3 of5 ! 
'OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1-10 Widening {Sarival Road to SR 101L) 

· ; DESCRIPTION 

POORLY GRADED SAND WITH SILT 
AND GRAVEl;;; trace to some clay, 
brown, very dense, moist to wet. 

Note: Grades to clayey sand from 58' to 
62'. 

. Continued Next Page 

'¥. 

0: ·.TOO stratification lines represent the approximate boundary lines 
~ · ·blllween soli and rook types! m.situ, the kallllilion may be gradual. 

I WATER LEVEL OBSERVATIONS, ft 

.t! 

~ 
11.1 
0 

-
--

52----
54-

---
56-

---
58-

---
60-

---
62----
64-

---
66-

---
68----
70-

---
72-

---
74-

--

...J ~ 
0 g m 
~ m 

fu ffi 
(/) :ill 
g ~ 

:E ::> 

fSl2. 30 SM 
9 

10 

11 

14 

18 

20 

33 

30 

~ 
23 

SM 40 

29 

14 

40 

27 

34 

36 

12 

23 

~ 
36 

SM 30 

43 

46 

44 

28 

!: WL Sl-66 ft. WD ~ lli 
~~ WL--k-=~ ..:.___--~;;:tl---1 err aeon 
~ WL Backfilled Upon Completion 

SAMPLE TESTS 

';fl. !':: jt t-= (/) 

n:z z 0 ill 

~~ 0 0 ~~ - ... 0 >- =>- 0 

~8 O:'lJ ()~ ::S:c ~ Oo. ::J:::i o.i!: 

BS 

BS 

BORING STARTED 12--8-06 

BORING COMPLETED 12-8-06 

RIG AP 1000 FOREMAN MJD 
APPROVED SON JOB# 65065088 



• 

LOG OF BORING NO. BB-22 Page4of5 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarlval Road to SR 101L) 

(.') 

g 
0 

·~ 
~;; .· 
·~:·. 

:~> 
~~
-~-~ . 

DESCRIPTION 

POORLY GRADED SAND WITH SILT 
AND GRAVEl; trace to some clay. 
brown, very dense, moist to wet. 

-
76----
78-

~~ -

28 

83 

103 

46 

SAMPLE TESTS 

~:~~~:~S~OL--=~~~~~~~~~~~~~--~00~4 SO~~ 36 ~~~-=~---+----T-~~-4--~ 
:,·· POORlY GRADED SAND WITH ClA);' - SC ~ SS 59 
::·.;:~- brown, very dense, wet. - 12 l\ BS 
~=-~:~ 82~ ~ 43 FH~+--t---+--+--..f--+--1 

::~:~ :::: 38 
~~ -
:~:}~ 85 889 

84= 36 

18 
'· ·· · POORLY GRADED SAND WITH SJLJ _ 
::) · ~: trace to some gravel, brown, very dense, 86-
.. , wet. - 42 

[ :jSP- ~ 
-SM 7 

29 

ss 31 

--- r-+-~--~~--~----+---{---4--~ 
92- 8 

-- 4 

-
94- 10 

-- 12 

-
9.6- 20 

-- 14 
. -

98--
15 

Note: Trace gravel below 98'. 
-t--
-SP-874.5 

~ If Bottom of!flQHINtmd Next Page _ 
1()0-

;;; The stratilicaUon Unes represent the approximate boundal}' lines 
~ between soil and rock types: In-situ. the transition may be gradual 

BORING STARTED 12..a-o6 ~ WATER lEVEl OBSERVATIONS, ft 

• 

~0ft .. -:-6;.-:-ee ___ ft. _wo-+.~ .... - ---~1 Err aeon 
1f Wl Backfilled Upon Completion 

BORING COMPLETED 12-8-06 

RIG AP 1000 FOREMAN MJD 
APPROVED SON JOB# 65065088 

10 



LOG OF BORING NO. BBM22 Page 5 of 5 

:OWNER · ENGINEER ! 

Arizona Department of Transportation URS Corporation 

SITE PROJECT 
. Avondale, Arizona 1~10 Widening {Sarival Road to SR 101L) 

SAMPLE TESTS 

(!) 
...1 ~ 

~ 0 g #. g DESCRIPTION a) 

~ :2: a) ..r: 

~ 
.,.: ~ 0 <1i 

~ 0: <(' o::z 0 x -x 111 ii; w 
91'- ~~ 

~ 
1- (f) :a: w ~~ 0 

0 a. 0 ~ w a. g >- ::l-

~ 111 (f) ~ 
1-

~ ~8 O::'U O!S ::so 
C) 0 ::l ~ 00 On :J:J a.~ 

.. 
~ IX: 

I 

~ 
i 
15 

·! 
lli 

& 
iii 

·The stratillcatlon lines represent the :approximate boundary lines 
betWeen soil and rock types: in·silu, the transition may be gradual 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12~8-06 

gWL Pl66 ft. WD ~ llerracan BORING COMPLETED 12-8-06 
... WL 5l ~ RIG p.p 1000 FOREMAN MJD lli 
:!l· 

Backfilled Upon Completion APPROVED SON M WL JOB# 65065088 
m 



: LOG OF BORING NO. BBN23 Page 1 of 5 
. OWNER ENGINEER 

Arizona Department of Transportation URS Coq~oration 

SITE PROJECT 
Avondale, _Arizona (u10 Widening (Sarival Road to SR 101L) 

.$AMPLE TESTS 
(/) 

(!) 
...J :.:: 
0 8 ;fl. i= 9 DESCRIPTION co {::: :a co _J ,..: ...: Ci) 

Q iTi >- 0: i ~ 
.Z z 2 

:I: :i .0 .UI O:UJ w 
0 

~ 
I- (/) :a UJ WI- 0 

5!:: t;~ 0 
0.. -~ :a 0.. 0 1-Z >- 0 w <( 

,._ 
~ 

_, 
~8 0::'0 0::!: ::iO 

~ (!) Approx. Surface Elev.: 974.0 ft 0 ::> :c ~ 00 Oa. ::i:::i 0..~ 

k~ 
WELL GRADED SAND WITH SILT AND - .BS 0 0 10 
GRAVEL; occasional cobbles, brown, - 13 

.~ dense to very dense, dry to moist. -
12 

~~ 
2--

.~ - 10 
-

~~ 4- 11 

~ 
- 10 --. 6- 17 

:< -
~~ - 12 

-[:i 8- 13 
-

k~ - 16 .. 

• ~ 10 964 -
21 tO- pp 

;~ 
POORLY GRADED GRAVEL WITH SILT - ss 58 
ANP SAND; trace to some cobbles, - GM 24 

~- brown, very dense, moist. - -
12- 12 

~:c -
(!;>' - 21 

~ -
~· 14- 19 
(!;>. -

16 

~ -
~- -

16- 16 
o· 

~ 
-

1{; --

~ 
18- 15 

-
~. - 19 

~ 
-

20-~ 
13 

IX 66 I i:nii:u 
~ - 12 
~: - GM -
~~ 22- 9 

! ~· -. = 14 

~~ -
24- 11 

i ~· -
11 

i -
Continued Next Page 

• 
... 

The stratiDcatlon Rnes represent the approximate bciunda,Y lines ·· ~ 
1!1 between soil and rock types: in-situ, the transition may be· gradual. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11-06 

; Wl ~ Not Measured ~ llerracan BORING COMPLETED 12-11-06 
"-' Wl ~ ~ RIG AP 1000 FOREMAN MJO II! 

l!l 
M WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
m 



LOG OF BORING.NO. BB-23 Page2 of5 
OWNER . ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 
SAMPLE TESTS 

(!) ..J ~ 
g DESCRIPTION 

g g 'if. 1: 
1: :a Ill 

~ 
t-= ,_: (i) 

u ~ fu a: 
~ a:z z 0 x ~ 

w w 
(/) ::E a:: ~~ 0 0 i= 

~ 
w -~-- (/)~ C) 

0 ::E ~ II.. 0 >- :::1- 0 w (/) <( 1: ..J ~8 lr'O o::a :So ~. (!) 0 ::> J: ~ Ill Oa. :::i::i II..~ 

~:c 
POORLY GRADED GRAVEL WITH SILT -
AND SAND; trace to some cobbles, 26- 20 

o· brown; very dense, moist. -
~ - 15 
'l: -
o· 28- 26 

~ - 22 'l -

~ 
-

19 30-~ - cc t:nte::H 

- GM 18 BS o· 

~ 
- 20 32-

~ 
- 36 -

~~ 
-

20 34-
9" -

~ - 24 
~ Note: Cobble content increases below 34'. -
~;>" 36- 25 

~ - 25 
~- -
9' - 21 

~ 
38-

q· - 24 -
~ -

51 
q:( 40- Gi2: >< QQ .S::OJSa -
~ - GM 39 

-,:c 42- 30 
9' -

33 

~ -
-

42 o· 44-

~ 
-

67 --
~ 

46- 36 
-

41 -
~ 

~ 
- 26 § 48~ 

I 
~. -

~ .. 
- 46 
- 55 50- '---

IF Continued Next Page ... ··-----
·~ The stratification fines represent the approximate boundalY fines 
~ between $011 and rock types; . in-situ, the transition may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11-06 i WL 5l Not Measured ~ llerracon BORING COMPLETED 12-11-06 ~ 

ffi Wl Jt 1?. RIG AP 1000 FOREMAN MJD 
~ Wl Backfilled Upon Completion APPROVED SON M JOB# 65065088 
ID 



• LOG OF BORING NO. BB-23 Page 3 of 5 
. OWNER 

SITE 

.. ~ : 

. :. 
. "'':: ... ..... 

.. :. 

.... 
. : . 

. . . : 
.. :. 

I .. ~ : 

... 
. :· :. 

. : ~ : . '· ..... 
. :. 

... ~ : ... 
• e4 • 

.. :. 
. •';: 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

POORlY GRADED GRAVEL WITH SILT 
AND SAND; trace to some cobbles, 
brown, very dense, moist. 

SANDY SILT; some gravel, occasional 
cobbles, brown, hard, moist. 

Note: Becomes moderately cemented at • 
72'. 

Continued Next Pag~ · 
2 The stratification lines represent the approximate boundary lines 

between soD and rock type$: In-situ, the tnmsltloh may be gi'aduaJ. 

WATER LEVEL OBSERVATIONS, ft 

916 

899 

ENGINEER 
URS Corporation 

PROJECT 
1~10 Widening (Sarival Road to SR 101L) 

-Gfi 
-GM -·· 

52-
-
--

54-
-
--

56-
-
--

58-
-
-
-

50 

24 

22 

26 

19 

19 

22 

28 

14 

SAMPLE TESTS 

IX . c:c:.' ,:;n/R" 

0 
0 

~ 

oo-~ 17~~-+--~---+----+---r-~~--~ 
- SP- 1/1\ SS 58 
- SM 21 BS 

0 0 53 

-~ H-=t--t---~---1---+---~-~~------~ 
62- 13 

-- 32 
-

64- 15 
-
- 16 
-

66-
-- 37 
-

68- 25 
-
- 21 
-

70-=- 274 H-:t-.:--=+---:--:~--+---1--1---l~-1 
-SP V SS 36 
-SM 49 \ BS 
-r- H-t--+--t---+----t---1----l~-1 

72- 124 
-- 72 

-
74- 46 

-- 53 

BORING STARTED 12-11-06 

~:~:Not Measured~ llerracan 
• Q WL Backfilled Upon Completion 

BORING COMPLETED 12-11-06 

RIG AP 1000 FOREMAN MJD 

APPROVED SON JOB# 65065088 



• 
.., 
~ 

LOG OF BORING NO. BBM23 Page4of5 
OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 

SITE PROJECT 
. Avondale, Arizona 1-10 Widening (Sarival Road to SR 101l} 

DESCRIPTION 

POORLY GRADED SAND WITH SILJ 
trace to some gravel, brown, medium 
dense to very dense, wet, moderately 
cemented. 

. Cc:mtinued Next Page 

The stratification lines repr~nt the approximate bound31Y lines 
between soil and JOck types; In-situ. the transition may b& gradual. 

WATER LEVEL OBSERVATIONS, ft 

.Ji 
:r: 
·-1.\. 
w 
0 

-
76-

-
-
-

78-
---

80-
-
-
-

82-
---

64-
--
-

86-
-
-
-

88-
-
-
-

90-
-
-
-

92-
-
-
-

94-
---

96-
-
--98-
---

100-

...1 ~ 
0 g 
00 :a: rn 

~ 0:: w 
{/) :a: 
u :'il 
{/) <( 
::J. J: 

44 

43 

35 

26 

27 
~ 
SM 70 

52 

92 

45 

59 

112 

47 

44 

54 

S? 
45 

SM 40 
- 40 

28 

19 

23 

25 

34 

30 

- 26 
SP-

SAMPLE TESTS 

1f/. (_: 
(_: ...1 ~ ._.; (i) 

~ ~ a:z z 0 
~ 

w 
0 i=fti ' 0:: w w~ 0 
-~-- 0 w 1.\. g 1-Z 

~'t> 
::l- ~0 0 1- (_: ,:eo o:a: -~ ;?; en ~u. Oo. :::i::i 1.\.~ 

<; QC: "ntR" 

ss 50 

D< ss 24 

BORING STARTED 12-11-06 i 
"' ~ 
_, 
II! 
!l! 

ot-W-W~+-1:~N_ot M_ea_su_red-r.!..--------t llerr aeon BORING COMPLETED 12-11-06 

RIG AP 1000 FOREMAN MJD 

APPROVED SON JOB# 65065088 u 
Ul ... Wl Backfilled Upon Completion 



LOG OF BORING NO. BBM23 Page5 of5 • . 

OWNER [ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1"10 Widening (Sarival Road to SR 101L) 

SAMPlE TESTS 
' 

~ 
<!) 

-I 

~ 
0 

~ ~ g DESCRIPTION 
_, 

!!: ~' 
m -I ._; 1..: (i.j 

g $ ffi ~ ~ o::z iii 0 
I :i: w~ 0 ~-~ a.. 1- fl) :iie 0:: w 0 -._ 0 
<( D.. 0 

~ 
w 0.. g ~5 il:'ti 

:::>- 0 a= w fl) 1-
~ O::i: ::So 

~ <!) 0 ::;J ~ m S:o Oa. :::c::~ a..~ 
:·-:nt 100." 873.5 

~ SM X 
Bottom of BORING. 

. . 

• 

~ 
~ 

ii! The stratiHcalion lines represent the approximate bounda~ lines 

~ between soil and rock types: In-situ. the transition may be gradual. 
ID 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11"06 

~ WL ~ Not Measured ~ llerracan BORING COMPLETED 12-11-06 

: WL ~ ~ RIG AP 1000 FOREMAN MJD 
" WL Backfilled Upon Completion APPROVED SON JOB# 0 65065088 w 
10 



; 

LOG OF BORING NO. BB-24 Page 1 of5 

, OWNER ' 
ENGINEER 

Arizona Department of TransJ!.ortation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

<!l. 
_, ~ 
0 0 ..,. 

~ 0 DESCRIPTION en _, 
t: _, .. :a; en _J t-..! r= <.i .# >- a: ~ ~ ~~ 

z § :f. :i en w w 0 

~ ::a a: 0 t;;~ 0.. 1- w -~-- 0 

·~··· a. :a w a. g &- ::J- 0 w en :f 1-
~ ~8 O::JE ::Sa .··~ ·.C). Approx. Surface Elev.: 974.0 ft 0 ::J ~ Q) o&. :::i::i o...iili 

·' ' :~. }: ;: •. ·. SILTY SAND; some gravel, occasional as 0 0' 15 -
cobbles, brown, dense, dry to moist. - 15 

.. ~· -:: ;· ~= 24 -:·::. :< 2-
: ' -:~ ; . ~: - 28 

-:·::.:.: -: .. 
:: ;: ~= 4- 23 
·:· ::~ :: - 19 . : .. -. : r .:: -·:· ::. :·: 6- 21 ... , 
·: ~· -:: -

20 ~· ;: :.: -.• .• -·: r \; 19 :· ::. :.: 8-
• : <(' - 15 :: ;· ~: -

• 
·:·::.:.: -

11 .... 
10-~ ...... 6' 

... ! ~· SM X ss 20 -:· ::. :· ~ -
11 .. ' -:: ; . ~= - -·:·::.:: 12- 12 

: ' ...... -... ~ ·.· 12 :· ·:. :· ~ -
0 .: •• -.... .. 7 ......... 14-·:· ::. :: -... ,/' 8 .: :: {: -
·:· ::. :< - 9 .. ' 16-
:; ~ 0 ~: -·:· ::::-: 12 . : .. -..... •' - . . .. ~ ·,· 

12 :· ::::-: 18-.. : .. -: o:".;. 12 
:· :=: :-: -
. : ,. -

17 ........ 
20- 5M 

'• ~ ... 
·:· :-:· :·: Note: Trace cobbles from 20' to 25'. - X ss 55 c.· '111 10 
::~ ~~ ~: -- - 14 

H 
l." ~; 22-
t. ~.~ -::. ~: 

~ 20 
: ' 
::. ~: - 14 
·~ :. 24-

~ ·: ;: ~ 25 949 - 18 -
! Continued Next Page 

r; 
til 

The stratiflcalfon ·lines represent the approximate boundary lines 
betWeen soil and rock types: In-situ. !he transition may be gradual. 

• 
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-5-06 

: WL ~66 ft. WD ,!: lterracan BORING COMPLETED 12-5-06 
..J WL ~ ~ RIG AP 1000 FOREMAN MJD 0: 

~ Wl Backfilled Upon Completion APPROVED SON JOB# 65065088 
Ul 



( 

LOG OF BORING NO. BB-24 Page 2of5 
:OWNER ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1~10 Widenin_gJSarival Road to SR 101L) 
SAMPLE TESTS 

C) ...1 ~ ~ g DESCRIPTION ~ ..J <f: 
E ~ Ill 

...1' 
,...: ,...: ~ Q .<!:! > n:: ~ 
u. n::z 0 

X ::C 1/) w ?i.i w 0 ~i!S ~ 
,..,. 1/) ::ll! n:: w g wl!:! 0 

-~-- 0 a. 0 

~ 
w a. 1-Z > 5:iii :;so 0 

0: w 1/) 1-
~ ...1 ~8 ll::'t; 

fi¥ C) .o :J ti: rn Oo. ::::;::::; a.~ 

~:f. 
POORLY GRADED GRAVEL WITH SILT .. - BS 
AND SAND; trace to some cobbles, 26- 25 

;p' brown, very dense, moist. -
~ - 30 
ct· -
;p' 28- 40 

~· -
47 q· -

~ 
- 25 30-
~ X <:!~ t.:t\l'l" - 18 - GM 

~· -
30 q:£. 32-

-
~ 22 . -
,~ - 41 34-

~: - 51 -
~~- -

20 
~: 

36-
- 53 ?-:1 -

;p' - 49 

~ 
38-

- 31 -
~ ' -

13 40-
~ ~:j - IS _c::tc::t LliOLR" n {\ ~I\ 

IL 9 
~· - GM BS 

- 13 I>• 42-
~: -
~ - 30 

- 47 44-
~ - 68 
~:t -

-
~· 46- 69 

-
<t· - 65 

I ~ 
- 63 46-

I 
<t· - 52 
~ -

50 924 -
16 ~ 50- r--

If Continued Next Page 
t- ···-

2 
~ 

The stratification lines represent the approximate boundary lines 
between soil and rock types: .ln-sltu,li¥!. transition may be gmdual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-5-06 
ij! WL ~66 ft. WD ~ llerracan BORING COMPLETED 12-5-06 8 
m WL ~ ~ RIG AP 1000 FOREMAN MJD 
!<: 

WL Backfilled Upon Completion APPROVED SON JOB# 65065088 u 
IU 
ID 



LOG OF BORING NO. BBM24 Page 3 of 5 
, 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 
{/) 

.C) 
...J ~ 

9 ,. DESCRIPTION ~ ...J * ~ >-
~ 

(Q ...: ...: -.! ..J 1-
0 >- 0:: ~ t!: 

ffiiD 
z § 

3: ; .. :i {/) w 

~ 
w 

.0 
~-~ 1- 1/) 

~ 
0:: w ~!i 

0 5t: -tii'IS a. 0 w fl. >- 8 .... ir w 1/) 1-
~ ...J ~8 O::'!J 0::!0 ::So ~ ~ . z 

. :-{9 ,, 0 ::J m Oo. ::::i.~ 0,-

:~: r ~:. Sll TV SAN~ some gravel, brown, very - fsM K.<::~ ·,.niR" 
·:·::.:.: dense, moist to wet. - 6 BS 
:,.l. :·. -.. ~ ... 7 ·:·::::.: 52-

.. c -:: ~· i: - 12 
·:· :·: :: -..... 15 :: \' ~: 54-
-:· ::~ :: -

34 ... ./' -
~:. ~-: ~: - 12 . : .. 56-
:: ~- ;: -

20 -:·::.:.: -
: .. -·; ~~. ~; 

58- 22 ·:· ::::-: .. · .. - 27 :: ~- ( --:· ::: :-~ -
18 .· .• 60- :sM 

.... ~ . . . 

... ~. ··: - >< ~c ,;:n1A" 
· .... :·. 9 : .· -.• ..... .. ~ ... -·:· :-~ :-: 62- 20 

: .. 
~:. ~:~. ~:: - 16 -
4 •• •• -:: ~- -:= 64- 1{) 
:··:::.: -.. · .. 10 .: ~. -:· -
-:· ·;; :.: 

Sl - 20 ... .! 66-:: \' i: 
:· ::: :-. -

29 
... : .. ' -...... -.. ': .... 

41 ···: ·. 68-. ···· . . : .. -
:::· ~~ ;: ; - 36 
• .! r -

16 :: t• ~: 70- "SM ·:·:~ :-: - ~ ss 50/6" 24 4 32 . : ... - - 17 ... ... ::r;:· -
·~· :;: :-: -

8 . ' 72-

r~ 
. ~ .. 
\ ~r -
:~~ ~-: ·. - 9 

5 ., : .. 't: - 14 .. ... ·. 74-
~; ~~· i: - 26 -

Continued Next Page 

• 
i>:. The strallficatlon lines represent the approximate boundary lines .. 
Cl between· soil and rock types; in-sltu.lhe transition may be gradual. 
~ 
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-5-06 

~ WL 1~66 ft. WD ~ llerracan BORING COMPLETED 12-5-06 

~ WL ~ :{! RIG AP 1000 FOREMAN MJO w 

i WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• 

• 

• 

LOG OF BORING NO. BB .. 24 Page4of5 
'OWNER . ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

. : , 
:: ~- ~: 

:· ::. :.: . : .. ·: \' ~= 
-:·::.:.:· 

:~:. ~: ~: . : .. 
.: ~- ~· 
:· ::. :·: .. : ... 
:: ~· ~: 
-:·::::< 
.-..... ~-.. : ... 
~- :=. :.: 
- .·,. .: ... · ~= 
·:·:··.:..: 

DESCRIPTION 

SILTY SAND; some gravel, brown, veri 
dense, moist to wet. 

..... 
0 
CD 

.t:! ~ 

~ :i 
(/) 1-a. () 

UJ (/) 
0 ::l 

-
76-

-
--

78----
so_..;.,__....s 

- M 
--
-

82-
-
--

84-
-
-
-

86-
-
-
-

88-.-

J:,:··~·:I,;· :q.;·· oo!&...__,==~-=::;-;:-;=~~~-:-:--:-..,......---~as=J. 4 go-= 8P 

~~t ~~;!!~=~~~losome 881 92~-
~:· r.t POORLY GRADED SAND WITH SILT _ 
~;: . · AND GRAVE~ brown, very dense, wet. 94-

~~ .. 
-
-... -

96-

~i:· ~ 
~g. 00--

~f. 99.5 Nota: Possible cobbles at 99'. 874.5 := $ii ~~~~~~~~~~~~~--~---/~~100-
Bottom Of!SQfl!Nimc;t Next Page ... 

.., The stratification lines represent the approximate boundary lines 
between soU and rock typeS: ilwlltu, the transll!on may be gradual. 

WATER LEVEL OBSERVATIONS, ft 

~ 
0 ..... 
m ...J 
0::: ~ w 
:2 0::: 

~ 
w 
1-

J: ~ 

35 

35 

17 

26 

12 

11 ~ 
47 

28 

11 

53 

27 

30 

59 

20 

3 

3 ~ 
3 

12 

11 

15 

10 

13 

40 

25 
!X 

~QI-_. ~:-+.::=-oo __ ft._W--tD :;;-_ -----~ 1 le rr aeon 
§ WL Backfilled Upon Completion 

SAMPLE TESTS 

~ ~ 
~ r: 1ii r: l!:: n:z m 2 

~ 0 ww 0 

~~ w ~tz -~-- 0 a. g >- ::l- 0 
>- s:8 ·:58. 0:2 

~ 1- CD ::J:::i a.~ 

ss 50/6" 

ss 23 

<::<:: •~:;niR" 

BORING STARTED 12-5-06 

BORING COMPLETED 12-5..(}6 

RIG AP 1000 FOREMAN MJD 

APPROVED SON JOB # 65065088 

' 



• LOG OF BORING NO. BB-24 Page 5 of5 
• OWNER ; ENGINEER 

Arizona Department of Transportation URS Corporation 
SITE 

Avondale, Arizona 

DESCRIPTION 

• 

; 
15 . 
j !:.: 
m : 
.. Th8 stratification lines represent the approximate boundary lines 
; between soil and rock types: In-situ, the ln10$ition may be gradual. 

12-5-06 ~ WATER LEVEl OBSERVATIONS, ft 

• 

~w"' WWLL !66 ft. WD: llerracan BORINGCOMPLETED 12-5-06 
:: + + RIG AP 1000 FOREMAN MJD 

i'-W-L~_.s.a.ck•fl•lle•d-U•p•o_n_c_o_m~p-~_uo_n __ ~------------------------~A_P_P_R_o_v_e_o __ s.o.N~J•O•B•#--•6•50•6~5~0-88~ 

BORING STARTED 



• LOG OF BORING NO. BB-25 
Page 1 of4 

• OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10Widening(Sarival Road to SR 101L) 

SAMPLE TESTS 

~ -' ~ 
0 0 

* ~ 9 DESCRIPTION ID ..J 

~ :ii: ID ..J r= r= ()). 
0 .= >- ac ~ 

u.. «:z :z 0 5: 
~ 

fJ) w ~ Ill 
rn :!: n: !!!~ 0 0 fii~ ~ w -~-- 8 0 :iE !!! a. 9 >- ::1-

0: w rn ~ ~ ~8 ac- O:ii: :)~ ~ (!) Approx. Surface Elev.: 974.0 ft 0 ::J il: ID o8. ::i::i a._ 
-::· POORLY GRADED SAND WITH SlLJ • - BS ;:y:; trace to some gravel, brown, dense to very - 7 

dense, moist. - 12 -:·~::.; 2-
-:': ~~ . - 12 

-:-~:: ::· -
:';~~ .. : 4- 12 
-:~:: . :: -

12 ....... - SP: ... .. - ~ 
ss 40 -:·.:::·· 6- SM 11 

... ~.. . -1-

~-~;:-:; - 16 
-

-:-::::: a- 14 
-

:~: ~:. : - 24 
~:·{ :':: - 13 . ... .. 10-
·:'.:.:. -

12 
:': ~:. -: -• :}: ~ :: 12- 12 

·.:.: .. - 16 ·:·-~ ... -
:. ~- - 13 .... .. 

14--:·:: . :. -:: ~~ .. - Sii. 
13 

~--~;:: -
D< 

ss 32 

X·:~ 
16- SM 10 

-1-
21 -: ...... 

·-~ . .. -~ ...... 
18- 16 . ~· ... 

......... . -.··. 16 -:··.~ .. : -
:·:~: .. - 8 20-
·:·.:: .. : Note: Occasional cobbles from 20' to 25'. -
:·: ;~ . : - 10 ,;; .. - 14 22-.. -.... 

24 ··:. -...... -~ ·i·~: 24- 22 
~ ..... . 25 949 - 17 N ·.:. - !-a: Continued Next Page ~ 

~· 

• 
The straliRcation lines represent the approximate boundal)' lines & between soil and rock types: ·in-situ. the tnms1t1on may be gradual. 

5 
WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-8-06 i 

i WL !l62 ft. wo :r lterracan BORING COMPLETED 12-8-06 g 
WL ~ :g RIG AP 1000 FOREMAN MJD ~ 

:II WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BB-25 Page 2 of4 
. OWNER ' ENGINEER 

' Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widenlna (Sariva:l Road to SR 101L) 

SAMPLE TESTS 

(!) -' ~ 0 "$ r-9 DESCRIPTION a) -' i: ~ lXI ....J 
,.: 

~ (i) 
0 

.., 
> 0: ~ !!: n::m z 0 

:f x (/) IU 
~ 

Ill 
C/) --~ ffi I!!S: 0 0 t;lt) Q. .... w 5!:: 0 

Ci 0. 0 -~ 0. 0 . >- . 0 w C/) <( 1-
j: ...J ~8 OC'ti a~ :!ja 

~ (!) 0 ::> J: £: c:o Oa. ::J.:J ; a.£: 

o.:l 
POORLY GRADED GRAVEL WITH SILT - IGf2. !X C.C! t:.nu:::." 

AND SAND; trace to some cobbles, 26- GM 14 
s· brown, very dense, moist. -(?. 27 
~:t 

-
-

30 i!)' 28-

~· -
q - 40 

~· 
-

24 30-- 0 0 7 
- 10 

i!)' 

~- -
28 32-o.· -

i!)' - 56 

~- -
o.· 34- 33 

• 
o' -
~- -~ 

42 
X cc -e::n/ii.n - 67 

~-
36- GM 

- 27 ~{ -
-o· 40 

~ 
38-

-
103 -

~ -
40- 26 

<!{ 
~-

-
29 

~ -
-

~:1 42- 15 

~:. - 45 -
~i. -

44- 31 

~ - 18 -~ - •.· IX: "'" · e::nl~;;" 
i!)' 46- GM 27 

~ -
22 -; &' -

~ 48- 26 

l5 - 48 

1 Q' -
~- 50 924 -

32 
~ Continued Next Page 

50-
ffi .. 

• 
0'. · The strati6catlon fines represent the approximate boundmy lines 

" between soil and rock types! in-situ, lha transition may be gradual. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-8-06 

~ WL i¥-62 ft. WD 1% lterracan BORING COMPLETED 12-6"06 

i WL ~ :tl RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BB-25 Page 3of4 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

. SITE PROJECT 
Avondale, Arizona lu10 Widening (Sarival Road to SR 101 L) 

SAMPLE TESTS 

rn 

G 
...J ~ 

0 DESCRIPTION 
g g ;F. != ~ ..J :'lE Ill ...J ~ ...: (/) 

~ 
;ci 

~ ffi ~ ~ a:m :a: § 
:J: :i § 

UJ 
0 

~ 
...,.. (/) ::a 0:: w WI- 0 

5t: ~~ ' a. 0 :a w a. 1-2: >- g 
... w (/) ~ 

1- >- ..J ~8 O::'a o:a ~ (!) 0 :::> ~ 1- ro Oo. :::l:::l a.:?; . 
SIL TV SAND; trace to some gravel, ~=-~.;: -
brown, very dense, moist. - 11 

~ : , -::; . ·:= 21 ·: ::::-: 52-· . : •'' -:: :: ~= - 11 
:·:=.:-: -.. · .. 11 :: ~ .. :: 54-
·:· ::. :.: -
~ : ~ -~ 

12 
·: · .. : ~: - IX ·~~ t:::l\1&::» 

:· :=. :.: 14 ...... 56-
:: ~. ~: - 25 ·:·:=.:: -. ,: .. -:: \' ~: 58- 25 ·. ;. :·. -..... 

30 .. : ~: { -

• 
·. ;. :-. -. : .. 

60- 34 :: ~. ~= 

·:·:=.:.: -
12 

•• • .!' -:: ~. ~: -..... 
'fl. 28 ' .. ·.:·. 62-

:.:". :·. -.. ~ ~- 21 ·:·::.:.: -. : "' -.oR •• •' 19 ... \ ':.' 64--:·:=.·:-: -: . .:. :: 65 909 19 -~ ~;: SILTY SAND WITH GRAVE!,; brown, - rx: ·~ ii.r\it:,;. 
:;;~ : very ~dense, moist 66- 50 

r(~· -- 52 

~i· -
49 68-

·~~· .. -·.;; - 35 
~~~ ·.: -

24 . ~. 70-
_:.; .. . - 0 0 29 .. , - 28 
....... -
1:~ .. 72- 20 

a·' -f -~ - 23 
'l 

!; ~: - 30 
~~~ 

74-- 26 ., - f---i Continued Next Page w 

a! The slfatiiicatiOn tines .-ePresent the awroxlmate I!OundaiY lines · 
~ between soil and.rock. types: in-situ, the lransition may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-8-06 

; Wl ~62 ft. wo I~ llerracan BORING COMPLETED 12-8-06 

"' WL ~ :t RIG AP 1000 FOREMAN MJO m 
:ot: Wl Backfilled Upon Completion APPROVED SON JOB# ~ 65065088 



• 

• 

• 

LOG OF BORING NO. 88 .. 25 Page4of4 
:OWNER 

SITE 

Arizona Department of transportation 

Avondale, Arizona 

DESCRIPTION 

SILTY SAND WITH GRAVE!; brown, 
very dense, moist. 

POORLY GRADED SAND WITH CLA);' 
brown, very dense, wet. 

POORLY GRADED SAND WITH 
GRAVEL; trace silt, brown, very dense, 
wet. 

889 

879 

875 

ENGINEER 
URS Corporation 

PROJECT 
1-10 Widening (Sarivai·Road to SR 101L) 

SAMPLE . TESTS 

en 
...1 ~ 0 .$ 1:: en ..l 

~ ::!! ro ...1 J...: . .._: en '!:! 
~ IX ~ 

u.· z z § 

~ 
w ~ ffi~ 

w 
0 

~ :a 0: Ul 0 t;~ 
~ 

Ul l;i5. >- 51:: 0 

~ g 0 
Ul en 1- 0:::"- Q~ ::)0 

~ 0 ::> :I: ~ ro S:o qg_ ..... ..l a..l!: 

...... SM ~ ss 85 
:·:;, '· 

76-- 15 
-
- 35 
-

78- 67 
-·- 28 
-

so- 36 
--· 59 
-

82- 34 
-- 15 
-

84- 24 
-
- sc 9 

1'5< -~ ~~ .. -
86- 20 

-- 84 
-

88- 16 
-
- 15 
-

90- 10 -..;._ 12 
-

92- 19 
-_, 27 
-

94- 25 
-- I"- 10 
-~ 1'5< <:'6 I t::nlt:t" 

9(1- 12 
--. 28 
-

98- 34 
-
- 15 

. -
100-~ Bottom of BORING. 

~!~.J--~~~~~~~~--~~~--~------~---l-J~~~--J-~~--J----J.--J---l--~ 
~ The stratification lines repre$ef11 the approximate boundaly lines 

. 

ij· belween soil and rock types: in-situ, the transttfon may be gradual. 

f WATER LEVEL OBSERVATIONS, ft 

~Oiii:::! '--WLW_L+-~=-62-_ft._W_D_.;;;;-__ ----1 1 ~rracon BORING COMPLETED 12-8·06 
- + It;. RIG AP 1000 FOREMAN MJD 

BORING STARTED 12-8-06 

~. WL Backfilled Upon Completion APPROVED SON JOB # 65065088 
~'-~--~------~----------~-----------------------L----------~~~~~~~~ 



• LOG OF BORING NO. BB-26 Page 1 of4 

OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

<!> 
-I ~ 

f: 0 g '/F. 0 DESCRIPTION ro {':: ..J :IE ro -I ...: ...... (J) 

Q '!:! 
~ oc ~ ti ocz z (.) 

:J: IE w w 
0 ~?IS ~ 

(J) ::i; oc 111 ~ !!!~ 0 
5!.:: 0 a.. 0 ::E w a.. >- 0 

111 (J) <( 1-
~8 OC't> Q~ :5o 

~' Approx. Surface Elev.: 974.5-ft .···. ~ ~ -I 
(!) 0 ::l :r: 00 Oo. -I-I a..~ 

:: ~. ~: . SIL TV SAND; trace to some gravel, - BS 0 0 15 
~· ::.· :-: occasional to trace cobbles, brown, very - 10 ...... 

dense, dry to moist. -:: ~ ~ ;;: 11 -:·::::-: 2-
~ : •' - 13 :; .. : i: -·:· ::. :-: -.. · •' 16 :: ~- ~: 4-
~· ·:. ·• -

23 0 : ,. - "SM :: \. ~= - ~ 
ss 65 

-:~ ::. :·: 6- 20 .. ; .,. 
·: ~· ~: - 1--

14 . ·:·::::-:· -. : ,. -...... 
f4 ~- ::: ;~ 8-

0 : •• -:: ;· ~= - 20 
:·::.:-: -. : .. 

10- 12 :: ·~. ~:~ 

-:· ::::: - 15 .. · ~ -...... .. ':. ·.· -: ::: :·: 12- 16 ..... 
:: ~. {: -

24 ·:· ::::.: -
.. : {- .:: -

39 14-·: -~ .. :·: -. : .. 31 :: ;· .:: - f-
·:·::. :.: - SM 

~ ss 65 
0 •• •• 16- 16 :: ~- ~= 
·: :.:: - ,___ 

15 
• : ,lc -

:·: ~· ~: 18 956.5 -
38 18-

?.~ 
POORLY GRADED GRAVEL WITH SILT -
AND SAND; some gravel, trace to some - 43 

o· cobbles, brown, very dense, moist. -~ 20- 45 
,~ - 50 o' -

~~ -
37 22-

~~ -
34 ~ ... -

~ 
- 55 24-
-·., - :-- 23 

lli Continued Next'Page 
-·-·-·-···· ··-· 

~ The stratlllcatlon Ones represent the approximate boUndary lines 
i between soil and rock types: in-situ. the transition may be graduaL 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11-06 

; WL 5l63 ft.WD :r. llerracan BORING COMPLETED 12-11.;()6 

~ WL ~ ,11: RIG AP 1000 FOREMAN MJD iii 
bl WL Backfilled Upon Completion APPROVED SON JOB# 65065088 
Ul 



• LOG OF BORING NO. BB-26 Page2 of4 

. OWNER ENGINEER 
Arizona Department of Transportation URS Corporation 

• SITE PROJECT 
Avondale, Arizona 1~10 Widening (Sarival Road to SR 101L) 

SAMPLE TESTS 

G 
....! ~ 
0 9 '#. ~ 9 DESCRIPTION ID 

~ :a: ID -1 i ...... ~ 0 ¢i 
~ 0::: ~ l: IE llJ ~r§ Ill a Q 

:a: a: a &;~ n. 0 :a: w Ul ~.~ -~-- 0 

~ 
·a. ~ n. 8 ).. =>- 0 

UJ c( 1-
~·· 0:::'13 o:a= :)0 

~ G ·a ;:) J: ~ . Ell S:o Oo. :::;:::; n.~ 

~i 
POORLY GRADED GRAVEL WITH SILT . - GP- IX ss 50/6'' 
AND SAND; some gravel, trace to soma 26-~ 22 

e· cobbles, brown, very dense, moist. -~- - 19 

• 

c::l -

~ 
28- 19 

-

~ 
- 25 
- 25 30- -- BS 

ll;,· - 20 

~ - 40 

~ 
32-

-
62 --

~·( 34- 34 
~- -
~ - Gi2: 

63 
- ... ... "'"""" 

~~ 36- GM 28 
Q' 

~· -
49 ~:f -

b· -

~ 
38- 73 

- 92 -

~ 
-

40- "----- 56 
- 0 0 10 

~ - 37 

-
:-1 42- 92 
e·. -
~':<· - 112 

~ - 43 44-. 
~: -

64 
:-~ -~ - X '"' : <:nJA" 

~: 46- GM 62 
-

:-1 - - 58 

i ~: ·-
55 48-

:-1 -
~ ~· - 28 

I 50 924.5 - 19 

~ Continued Next Page 
50-

2 The stratification lines represent the approximate boundal}' Hoes 

~ between soil and rack types: in-siiU, Ute transition may be gradual. 

• 
~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11-06 

~ 
Wl ~63 ft. wo :t: 

lli!rracan BORING COMPLETED 12-11-06 

iii Wl ~ g RIG p.p 1000 FOREMAN MJD 

"' WL Backfilled Upon Completion APPROVED SON JOB# ld 65065088 
co 



• LOG OF BORING NO. BB-26 Page 3 of !I 
. OWNER ENGINEER 

Arizona Deeartment of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1~10 Widening (Sarival Road to SR 101l.) 

SAMPLE TESTS 

(!) 
..J ~ 
0 0 ~ ~ g DESCRIPTION m ...1 

~ ::1E 00 ..J ...= 1...: en 
g ~- l,) ffi ~ I o::in z § 
:I: :i w a 
~ 1- (fl ~ 0:: w WI- 0 

-~- t;~ 0 
0.. 0 :a: ~ 0. !;(Z & :J- 0 

0:: w (fl q: f: 58 a !iii: ~0 -~ (!) 0 :J :X: ~ m a'R :J:J fl..~ 

:::· ~·~· .}: Sll TV SAND;. traee tci somegravel, -
occasional cobbles, brown, very dense. - 24 

:~: ~:-r moist. -
52-'- 18 

... /. :. .;... 

., :. ·.• - 17 
·:·::.·:.: -
·; f·1~ 54;_ 17 

. ·4·:·. - 21 ...... - -: \" ~= - SM K 
ss 53 

~- ::: :-: 56- 29 BS 

~:. ):. f: - 1---
24 -

· ... : :·. -
• !. .... 58- 28 :· ·:: :-:· .. · .. -

35 .: ·~· \: -
:··:::.: -. : . ..... oo- - 30 : ~ ~-
·: ::. ~-: - 29 .... -• :_: ;: ~: - 35 · .... :-: 62-
:: {· i= Sl-

-
·: :-:·:.: - 55 
...... 

910.5 -·: ... ,: 64 64- 38 
~ :. -:: SU,, TV SAND WITH GRAVE~ brown, -
r~·: ~. very dense, wet. - tsM 

27 
K cci li: :. •' - 26 :·~·~: 66- BS 

. ' -
. \ ~- - 47 

~;·~.-~ . - 46 68-

• 

:.g ~~ 
-
- 35 
-

56 
: ;·~ 70-1--

-
: !!-'' .: - 68 
.,~· ... ~ ·1 -. \ .;; 56 

L: 
...... • 72-

- 58 
~j -

"'. -
f· 74- 51 

l ~ ~~ - 64 -1--
I . . . Continued Next Page 
1-' 

The skatifteatlon lines represent the approximate boundary lines ! 
. 

· between Spil and rock types: _In-situ, the. transition may be gradual •. 

I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-11-06 .. WL S?: 63 ft. WD 1 

lrerracon BORING COMPLETED 12-11-06 8 
~i WL ~ :¥. RIG AP 1000 FOREMAN MJD 

~ WL Backfilled Upon Completion APPROVED SDN JOB# 65065088 



• 

• 

LOG OF BORING NO. BB-26 Page 4 of4 

... 

. OWNER 

SITE 

g 
...J 

0 

j 

"~~ 
}~~ 
~t(: 
·::A 
·: ~:· 
:0:)\ 

~:~·~·: 85 

Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

SilTY SAND WITH GRAVEl; brown, 
very dense, wet. 

POORLY GRADED SANg trace clay, 
brown, very dense, wet. 

Bottom of BORING . 

., The stratification Hnes represent the approximate boundary lines ! between soU and rock types: In-situ. the transition may be gradual. 

S WATER LEVEL OBSERVATIONS, ft 

889.5 

875.5 

ENGINEER 
URS Corporation 

PROJECT 
1"10 Widerilng.(Sarival Road to SR 101L) 

- SP 
76-1--

-
-, 

-
78-

-
-
-

SAMPLE TESTS 

a 
3!:: 
g~ 

36 ~ . ss 50/6" 

64 

100 

78 

42 18 
80- '--- 64 h--1--+--1--J.·--..J---1---1---1 

- BS 38 
- 86 
-

82- 102 
-
- 95 
-

84- 36 

- 44 :S? I;.IX+-:-ss-+-7-5-+-+--1~-+--+--a 
86- 50 
:- 53 ~!!--+---1--l·---1--+---l---1 

-
88- 74 

-
- 71 
-

90- 68 
-- 78 
-

92- 45 
-- 47 
-

94- 47 
-
=~ 

96- 44 
-- 45 

-
98- 48 

-- 36 
-

.100-

BORING STARTED 12-11"06 

~ Wl ~ 63 ft WD ~ 1 & 
•1;1--:-:--l~:t:~B-a-c-kf-ill-ed_U_p--lolon:rC-o_m_p_le-ti-on--J err aeon APPROVED SON JOB# 65065088 

m'---~~~~~~----~~~~L-----------------------~----------~-.------~~~_, 

BORINGCOMPLETEO 12-11..06 

RIG AP 1000 FOREMAN MJO 



'• LOG OF BORING NO. BB .. 27 Page 1 of5 
' . OWNER ENGINEER 

Ari~ona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101i..) 

SAMPLE TESTS 

(9 
.J ~ 0 

'* f-9 DESCRIPTION lXI ..J 
?: ::J: IXl .J f..; ._; (i) 

0 otl 
~ ffi ~ ~ z z 0 x :i o::w w 

0 i=rti 
~ 

1- en :iE 0:: UJ lUI- 0 
-~-- 0 a. 0 ~ 

w 0.. g 1-Z ).. 

g~ ~0 0 

Approx. Surface Eiev,: 974.0 ft · 
lU (/) 1-

j>.: ~g l3'R ~ (9 0 ::I I ;:; (IJ n.Z 

·:;. ~: Sll TY SAND; trace fine gravel, brown, - BS 0 0 18 ..... · loose to medium dense, dry to moist. - 14 · ....... . : .. -
:::· ~~ ;~ 2- 18 
.. · .. -:: ;· ~= - 14 
·:·::.:.: -. ' : . . · ... 
'•; :.· 4- 13 

·:· :=. :: - 16 :: ~·· ;: - ,__ 
--:· ·:: :-: 6- 15 . : .. 

~: r i: -
..... 0 - 15 ·. :· ... . : .. -: ~. {; 

8- 10 ·:·::.:: . : •' -
·: .... -:: - 12 ..... 

• 
-..... 

1 . : .. 
1~--:: ~ .. ~; - SM X ss 8 :·.=.:-: - 2 

... l. :·. ...... - -
~· ::.· :·: 12- 7 

. -· 

~:. ~~- ;:: 
-
- 6 

0.: •• -•, .... 9 ...... 14--:· ::; :-: -... 11 
:~- ~: ;: -

-
.: {· ~; 16- 12 

·: :-: :: -
14 -..... : :. 

~ : ... -
9 -:· :=: :-: 18-. : . .. -

~· ~; ~:. - 10 

:- f~ 20 954 - 14 20-1--

~ 
POORlY GRADED GBAVEl WITH SILT - PP- IX ss 30 
AND SAND; trace to some cobbles, - GM 19 

o· brown, dense to very dense, moist. -1--

~~ 22- 32 
-~ .;,. - 33 

~~ 
- 48 24-
- 41 Jk. Continued Next Page 
-

iii. : 
'"" 
~ The stratllicalion lines represent the approximate boundal)' lines 

belWeen soil and rock types: in..situ, Ule tmnsRion may be gradual. 

·wATER lEVEL OBSERVATIONS, rt BORING STARTED 12-4-06 

• 
Wl 5165 ft. WD :t. llerracan BORING COMPLETED 12-4-06 g 
WI,. ~ ~ RIG AP 1000 FOREMAN MJD ffi s WL Backfilled Upon Completion APPROVED SON JOB# 65065088 



LOG OF BORING NO. BB-27 Page2 of5 

OWNER I. ENGINEER I 

Arizona Department of Transportation 
i 

URS Corporation 

SITE PROJECT 
Avondale, Arizona 1:.10 Widening (Sarival Road to SR 101 L) 

SAMPLE TESTS 

<!l 
..J ~ 
0 0 

~ (::: 
0 DESCRIPTION m· .../ 

~ ...J :lE lXI ...J' ~ ...: (j) 

Q 
¢l &; a: .~ ~ o:::z z (,) 

IE 
w UJ 

:X: (/) 2 ffi UJ~ 0 0 ti~ 
~ 

w -,_ 0 
0. 0 2 0. !;(Z &- :::J- 0 
111 (/) ~·' .. ~ ~· ....J ~8 O!!E ::so 

~ <!l 0 :::Ji ·m o!:i :J::J 0.~ 

?-:( 
POORLY GRADED GRAVEL WITH SILT -
AND SAND; trace to some cobbles, 26- 63 

jp' brown. dense to very dense, moist. -
~· - 24 

-
20 

~ 28--
~{ - 14 

~ 
- 10 30-@ - c:>c:> I"'""'" 1\ .ll. R 

~ - GM 11 BS 

~ 
-

19 32-
-

21 

~ 
-
-

34- 46 

• 9' -

~ - 71 
-

9' 36- 292 

~· - 207 q:( -
-

~ 38- 72 

~~ - 106 -

~ 
- 53 40- Qi2: >< ·.,..,. rn1rn 
~ 

25 ~· - GM 

~ - 52 
~ 42-
i!)' -
~- - 31 

~ - 25 44-

~ 
Note: Fines become clayey at 44'. -- 29 

'\' -
i!)' 

' 46- 31 

~· - 16 -!e -
48- 21 

- 52 0~ -
50 924 -

23 
Continued Next Page 

Go-1--

~ 
The stratification lines represent the approximate bounda.Y lines 

:1 
belwHn soil and rock types: iJHJitu, lhe ti8ASilion may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4-06 
fDWL Sl65 ft. WD ~ llerracon BORING COMPLETED 12-4-06 8 
ffiWL z ~ RIG AP 1000 FOREMAN MJO 
D WL Backfilled Upon Completion APPROVED SON JOB# 65065088 :II 



LOG OF BORING NO. BB-27 Page 3 of 5 
OWNER ENGINEER 

' Arizona Department of Transportation URS Corporation 
SITE PROJECT 

Avondale, Arizona 1~10 Widening (Sarival Road toSR 101L) 
SAMPLE TESTS 

....1 ~ ~ (.9 0 "#. g DESCRIPTION Ill ....1 
~ :a: Ill ....1 ...: I-" (ii 

0 4:! >- oc ~ 
lL a:z z § 

i: :r: (/) IJJ ~ Ul 
0 (/) :a: a: UJW 0 

~~ 0... t: 
~ 

UJ 1/.1 1-!Z 5!::: 0 
<C fA 0... g >- 0 
a: w 1-

~ ~8 OC'O a~ 
~ (!) 0 ::J ~ Ol Oo. ::J:::i 0..~ 

:: ~. ~; SILTY: SAND;. some gravel, brown, very - SM 
~~ 

'OU/.),.. . 

·:·::::.: dense,. moist to wet. - 16 
• : .r -:: ~· .:: 13 
:_~ .:.· :-: $2-
....... - 16 :: ;: i; -·:·::.:.: -. : " 10 :: ;: ~= 54-
:: ·:. :: -

10 . . : ~ -:: ~· ~= . --:· ::. :-: 56- 9 .. · .. .... .. -'• ~ .... 13 :·::.:.: -
.... ~. -:: : ~- 58- 11 

·. ;. :-~ -:': {· .:·: - 13 

• 
:··: .: -... :. 

8 .· ..... ~- 60- i---
-:·· ~- ~:: - SM ~ ss 50/6" 
.. · .• - >---- 28 

::: ~;~ ~:~ -
62- 22 

.·.:". :·. -.. ~ ·.· 32 ~- ::: ::· -.. · .• -.: ;· ~= 64- 24 
-:· ::. :-: -. : ~ Sl 37 :: ~·· ~: -
-:· ::::.: - 53 .... • 66-•.•• .. .. \ ;· -. -:· :~: :- ~ 25 . : ~ -
:.:. ::. ~: - 23 · .. ~~ : . 68-. :. .. -........ 

10 .. ~ ·•· :· :;. :.: -.. ·,. - 8 ..... 
70-.. ~ ~-

'sM :-· .:~ :: Note: Fines bElCOI'J'le clayey and - K ss 50/6" 0 0 43 . : ~ moderately cemented at 70' . - - 17 ....... :: ~...- .:: ~~ 

·:··: .. :.: - 18 ;· :· .. 72-; :; ~ ~: -.. ~· :. - 32 . .~ .•. Note: Gravel content increases. 

i 
: ;~ ~= -:· :~ ;: 74- 49 
~ ;~ ~ -
~: }J i: - 26 

Continued Next Page . 
. ., . The stratilication lines represent lfie aj)proxfmate boundary lines ... 
~ between soil and rock types: in-situ, the lransilion may be gradual. 

• 
; WATER LEVEL OBSERVATIONS, ft BORING STARTED 12~4~06 

; WL Sl65 ft. wo ~ llerracan BORING COMPLETED 12-4-06 
9 Wl ~ ¥ RIG AP 1000 FOREMAN MJD lli 
(j Wl Backfilled Upon Completion APPROVED SON JOB# 65065088 Ill 



• 

• 

LOG OF BORING NO. BB-27 Page4of5 
• OWNER 

SITE 
Arizona Department of Transportation 

Avondale, Arizona 

DESCRIPTION 

Sll TV SAND; some gravel, brown, very 
dense, moist to wet. 

Note: Becomes wet at 80'. 

Note: loose below 90'. 

.... ., . ..... .•.. ~. 

ENGINEER 
URS Corporation 

PROJECT 
1~10 Widening {Sarival Road to SR 101L) 

-' 
~ 
~· ¢3 

~ 
(/) 

(/) 
0.. (J 
W: (/) 
0 ::l 

·-76-
---

78-
---

80-:--
-SM ---

62-

--
84-

-...,. 
-

86-
---

88-
-
-
-

90-:tsM 
-
-1--

92-
-
-
-

94-
--
-

96-..-
--

98-
-· 
:"SM 

~ 
0 
..J 
.co 
·~ 

UJ 
'!l!: 

~ 
38 

39 

18 

21 

8 

14 

9 

53 

20 

23 

10 

12 

SAMPLE TESTS 

~ ~ 
?-: -' ~ r: (ij 

~ ~~ 
z 0 

~ 
w 

0 t5~ n: w 0 
-~--w a. >- ::l- 5b 1- ?-: ~8 n::- Cl:::ii s m al:t :J:J o..s 

X ss 50 

8 

8 

0 
0 

~ 

100-
~!J-~-----------C_.on·t-in_u_e_d_N_e_.~~.·~P~a~gie_: ______ ~--~----~--._.__. __ _.~_. ____ ._ __ ._ __ ~~ 
ii'. The stratification lines represent lhe approximate boundary fliles 
t between soil and rock types: in-situ, the lransilion may be gradual. 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4..06 

• 

~0.1-,~ :~:-65_ft_. wo--t..-!---lllerracon 
i WL Backfilled Upon Completion 

BORING COMPLETED 124-06 

RIG AP 1000 FOREMAN MJO 

APPROVED SON JOB# 65065088 



• LOG OF BORING NO. BBM27 Page 5 of5 

• OWNER . ENGINEER 
Arizona Department of Transportation URS Corporation 

SITE PROJECT 
Avondale, Arizona 1-10 Widening (Sarival Road to SR 101L} 

SAMPLE TESTS 

(/) 

(!) 
..J ~ 

~ 0 g ~ 0 DESCRIPTION ID 
~ .... :a; ID ..J 

,..: ,..: (ij 
g c 

~ 0: ~ !!;: 
~rm 

z 5 
J: :c w 

~ 
w 

0 

~~ ~ 
.... (/) :i! a:: li! WI- 0 

5!:: g n. 0 ~ 
w 1-:Z >-

: w (/) 1-
~ ..J ~8 2i·'g_ a :a .·~ 

(!) ' 0 :;:J J: ~ ID ::i:::i 0..~ 

•'-1;-1:: 1(1(1" JlZ3.5 - X 
Bottom of BORING . 

• 

Ia 
~ 
t; 
~ 

! 
fti 
~ The stratifacation lines represent the approXimate boundatY lines 

~ between son and rock types: In-situ, the lransillon may be gradual. 

• 
I WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4-06 

~WL Sl65 fl WD ~ llerracon BORING COMPLETED 12-4-06 
g 

~ :¥. RIG AP 1000 FOREMAN MJD ,ffi WL 

"' WL Backfilled Upon Completion APPROVED SON JOB# 65065088 0 w 
m 



• 

PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to· Dysart Road 
TRACS No. H6879 01l 
Maricopa County, Arizona 

JOB NO. 6-117-001063 DATE 1/24/07 

a me& 
LOCATION .D.y,_s.a •. rt •. R, .. o •• a._dT ."IO •. P ,(.~E-~6,). 

1-10 Centerline Sta. 6840+10, 60' R 
----~~~~~~~~~~------·---

RIG TYPE CME-75 
BORING TV:-P-E-.. -:-6?:::5/;;::8-;;." H;';o-:1:-lo-w-:S:::-te_n_t-:A-ug_e_r·--------

~~§ SURFACE ELEV. --:1:0::0::':1=-3'::±"-----------------" 
"lEg DATUM HDR Basemap 
~~«~~~~===;========~==================~ 
:5oli REMARKS VISUAL CLASSIFICATION 

slightly moist 
· tomoist 

moderately firm 

slightly moist 

firm 

slightly moist 

firm to very firm 

FILL . 
SANDY ClAY, predominantly fine grained, 
subangular to subrounded, medium plasticity, 
brown 

FILL. 
CLAYEY SAND, predominantly fine to medium 
grained, subangular to subrounded sand, 
nonplastic to low plasticity, brown 

FILL 
CLAYEY SAND WITH GRAVEL, some 
predominantly fine grained, subangular to 
sUbrounded gravel, ptedominantly fine grained, 
subangular to subrounded, medium plasticity, 
brown to light brown 

note: decrease in coarse grained gravel, 
reddish-brown below 14' 

note: weakly cemented, light brown below 18' 

slightly moist 

moderately firm ~I "I-t-S S..--+6-7 ---4--~Cl. 
25 /'-.. 12 

Native 
SANOY CLAY, trace of silt. occasional fine 

. grained, angular gravel, fine to medium grained, 
angular to subangular, weakly cemented, low 
Plasticity, brown · 

SAMPLE TYPE 
DEPTH(fl) HOUR DATE A_ OriU cuttings 

SJ. nona S- 2" O.D. 1.38"1.0. lube sample 
~1----1---t----; U- 3" 0.0. 2.42" 1.0. tube sample 

LOG OF TEST BORING NO. 80-9 -------
~ T • Thin Walled Shelby tube sample 
1----1---t----; MC- Modified California ring sample 

:V,.__ __ _.__ ......... ___ _. NR- No Recovery Page 1 of 4 



PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l a me 
Maricopa County, Arizona 

JOB NO 6-117-001063 DATE 1/24107 . LOCATION - ~sart Road TIOP (EB) 
1·10 Centerline Sta. 6840+10, 60' R 

XI RIGTYP.E CME~75 

.. ::fj BORING TYPE 6 5/8" Hollow Stem Auger 
a. ... "§.s: 1j .§-a 

.. . ., 1 ~ C-N .~ -:E -::;, SURFACE ELEV. 1013'± 
::~.z.,... .. 2!-~.2' !!~ ... !I 8Q;:t; i~oa:! DATUM HDR Basemae 

-.5-.·~ =~~ ).,. otl.£1 ~~c~ IV=g a. .. ! ~ ;:o.n. 
C:ui.g 'o:S~e: !E .. o: 

.• 
~sit: 4~~ 

o~.-.. VISUAL CLASSIFICATION (9,3 Ui!22. o.ou ::;;u&:o :5o a REMARKS 

•·· ·zs' · 
·.·~ IX CL slightly moist SANDY ClAY, continued 

I moderately firm 
.•.... 

30 IX 
s 6·5-5 14 

SM SILTY SAND, predominantly fine grained, 
slightly moist subangu!ar to subrounded, weakly cemented, 

. ~ j 
u 55 96 13 nonplasllc; brown 

35 .. · 
hard 

---
.. 

CL SANDY CLAY • predominantly fme grained, 
slightly moist subangutar to subrounded, weakly to moderately 

40 X s 40-40· 17 cemented, medium plasticity,light brown 
41) hard 

ML SANDY SILT, fine grained, weakly cemented, 
slightly moist nonplastlc, brown 

45 
IXS 

6-18-
.(0 very firm 

• 
-·-··-·-· .. iSP-SM SAND WHH SILT, ptedQO'itriatitly line grained, . . 

.. slightly moist angular to subangular, weakly cemented, .. nonplastic, brown t61ight brown . Hll u 65 107 4 very firm to hard 
§Q. 

.. 
I- T SAMPLE TYPE 

OEPTH(ft) HOUR DATE A- OrHI cutllngs 
'¥ none S- 2" 0.0. 1.38" 1.0. tube s&mpte LOG OF TEST BORING NO. B0~9 
.!: U • 3" 0.0. 2.42" 1.0. tube sample 
~ T - Thin Walled Shelby lube sample 

.¥ 
MC - Modified Cafifomla ring sample Page 2 of 4 NR - No Recove ry 



• 

• 

PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l 
Maricopa County, Arizona 

~ a me~ 
JOB NO 6-117-001063 DATE 1/24/07 . LOCATIOND _,y ,.s.a ... rt .. R.o .•• a.d_T .1.0 .. P .( .• -E._B).,. 

--· 1-10 Centerline Sta. 6840+10, 60' R 

.. ~ RIG TYPE CME-75 

tt -~~ =8·2 
BORING TYPE 6 518" Hollow Stem Auger 

?: ~ -.c SURFACE ELEV. 1013' ;I; 
If "':bN ·;;; 

e-~·lf M1P 
i ... S:.t i~= -g~it DAT.UM HDRBasemap 

fi ~8' 
'0. 

0 8.~ i!l!~ u. \) -.l!!~ E ~Q.Q. !6.,~ 
~.s.t 'l!<G·- .. .. B'~6 

·- c P:-
· .. ~~MARKS 00:~ CL . .o </) rJ) mel2 ~8£o §{)}; VISUAL CLASSIFICATION 

50 II SP..SM !!lightly moist SAND WITH SILT, continued 

very firm to hard ---
note: increase in fines content & uncemented 
below 53' 

SP-SM SAND WITH SILT, predominantly fine grained, --- slightly moist nonplastic, light brown 
---

X 
s 8-15· 13 medium dense 

55 ltl to very dense 

[>(s 8-13-
so 1f 

---
. 

note: well graded, subangular to subrounded 
sand, trace to some coarse grained, subangular 
to subrounded gravel below about 63' 

u 100110" 117 15 
65 lL..JJ note: water added at intermittent depths below 

about65' 

'' 

~ 
sc CLAYEY SAND WITH GRAVEL; some 

slightly moist predominantly fine grained, subangular to 

~ 
subrounded gravel, predominantly fine to medium 

~ s 50/3" very fi.rm to hard grained, subangular to subrounded, weakly 
70 cemented, low to medium plasticity, brown to gray 

~ 
~ 
~ 10.1!;. 

D< s 25 
75 

~//, 

DEPTH(ft) HOUR DATE 
SAMPlE TYPE 

A- Dnll cutlings g none S - 2'' O.D. 1.38" J.D. lube sample LOG OF TEST BORING NO. B0-9 
:r. U - 3" 0.0. 2.42ft 1.0. lube sample 

Sf. T - Thin Walled Shelby tube sample 

:tl 
MC -Modified California ring sample Page 3 of 4 
NR • No Recovel}' 



• 

• 

• 

PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01 L 
Maricopa County, Arizona 

JOBNO 6-117-001063 DATE 1/24/07 . -· 
' 

"' ;!"' 
~ -ui! 
(:: 1:.5~ ~ ~.<:: 

~ a~i ~c-E·~ .. ., 
~~.,: ··= -~~~ 

.c ~ a. Q o...Y: 1i.!!f:!il! a. ;;; 1!'8' E ;:A. G.. 

:~.e:t, "' .. o~~ ~cO-g 18-t& (ln::2' C>..:t U) U) mea a .so 

75 

~ 
-~ 

~ 
~ 

80 ~ IX 
s 27-35· 

;$b 

~ ---
~ ---

~ X s 24-50/ 4 
85 

I 
l).lli!" 

~ 
~ X 

s 24~18~ 
90 

~ 
-2~ 

~ 
~· 
~ 

95 ~ xs 8-19-
lf 

~ 
~ ~ II u 60 104 20 

m 

100 RO 
HOUR DATE 

SAMPLE TYPE 

a me& 
LOCATION Dysart Road TIOP (ES) 

1-10 Centerline Sla. 6840+10, 60' R 
RIG TYPE CME-75 

BORING TYPE 6 5/8" Hollow Stem Auger 
:=.§-a SURFACE ELEV. 1013':1: 
~ij::> 
iJ!e~ DATUM HDR Basema[! 
!e~& 
5o<; REMARKS . VISUAL CLASSIFICATION . ··-

sc slightly moist CLAYEY SAND WITH GRAVEL, cOntinued 

very firm to hard 

GC CLAYEY GRAVEL WITH SAND, considerable 
slightly moist well graded, subangular to subrounded sand, 

predominantly coarse grained, subangular to 

hard to very firm subrounded, weakly cemented, low plasticity, 
brown to gray 

note: possibfe cobbles betow about SS' 

sc CLAYEY ~AND; predominantly fine grained, 
slightly moist subangular to subrounded. medium plasticity, 

brown · 

very fum to hard 

Stopped Auger at 98'6" 
Stopped Sampler at 99'6" 

DEPTHtfll 

'SJ. 119M 
A- Drill culllngs LOG OF TEST BORING NO. BOM9 S • 2" 0.0. 1.38"1.0. tube sample 

~ U - 3" 0.0. 2.42" 1.0. tube sample 

~ 
T- Thin Walled Shelby tube sample 

~ 
MC - Modified California ring sample Page 4 of 4 
NR • No Recove ry 



• 

• 

PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l 
Maricopa County, Arizona 

JOBNO &-117-001063 DATE 2/6/07 LOCATION .O,y,,~sa-.rt.R .. ow.a.d~.T ... IO.~,P. ,(W .... B_,),c. 
1-10 Centerline Sta. 6842·~50, 70' L 

0 

., : RIG TYP~ --.......:C~M~E::::-7!?5:-· ::---=--:------------
1 ~ ., g BORING TYPE 6 5/8" Hollow Stem Auger 

I
Ii ]~ ~ . ~~ IS~ ~j ~· !l ~~~~~CE ELEV:-. ~~=-:~7.1:==-·Ba.!.!:l: ~se~m!!.a.::t.p.l£!.!.!~t:E!..-------
I~ j~;?: ~JiJ ~~~~~ ~ ~~~c-.. -=.:.:.:.::::...:=;::::::::::::Y:::=====~ VISU:::::::::Alf'=l,= A'~=.n=·~··=~ •• =\T=I'u-=N:::::::::=:::::; 

1~---t =·. ·- 12"PCCP 
,_ .. 

1----i ~ t-~~--:tli-t-A-:----1--1---+.....,s~c 

l-------1 ~ ~IU 27 123 11 

slightly moist 
to moist 

FILL 
CLAYEY SAND, predominantly fine grained, 
subangular to subrouoded, weakly cemented, 
medium plasticity, brown 

1-1 ~- ~::J--1---,----1--+--I-----1 

sc 

Cl 

firm 

. slightly moist 

· firm 

slightly moist 

moderately firm 

slightly moist 

FILL 
CLAYEY SILTY SAND WITH GRAVEL, fine 
grained, angular to subangular gravel, 
predominantly fme to medium grained, angular to 
subrounded, weakly cemented, low plasticity, 
brown 

Fill 
SAND WITH ClAY, fine grained, subangular 
to subrounded sand, low to medium plasticity, 
brown 

FILL 

151----1 moderately firm 
to firm 

CLAY WITH SAND, rare fine grained, angular 
gravel, predominantly fine grained, angular sand, 
low plasticity, brown 

~ 
:::; 

~-----~ I ; ~h;-:;-;;-':·:...J-,------t--,=-1-----1 
IX rs &-!o- 1a 

CL 

~!XIS s~s-4 

slightly moist 
modeiately firm 

to firm 

note: weakly cemented below 18' 

Native 
CLAY WITH SAND, predominantly fine 
grained, subangular to subrounded, weakly 
cemented, medium plasticity, brown 

tucr n1n. I HOUR DATE 
SAMPLE TYPE 

A-Drill cuttings LOG QF TE 
S·2"0.0.1.38"1.D.tubesample ST BORING NO. B0-10 
U- 3" O.D. 2.42" I.D.Iube sample ------
T- Thin Walled Shelby tube sample 
MC- Modified California ring sample 
NR - No Recovery 

Page 1 of 4 



• 

• 

• 

PROJECT 1-10 (Papago) Outside Widening . 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01L 
Maricopa County, Arizona. 

a me 
JOB NO 6 117-001063 DATE 2/6/07 - - LOCATION' _D.y,s_a .. rt.R .. o._a_ .. d_T .I.O ... P( .,W .. B.-,), .. 

1-10 Centerline Sta. 6842·•50, -70' L 
II) RIG TYPE CME-75 .. 

6 5/6" Hollow Stem Auger I! ~ 
!i 

BORING TYPE 

ij. 

ll!~i uU I 
SURFACE ELEV. 1013'± 

I ~:1 
DATUM HDR" 

t,! =~~ i8' <:H::OIAr>V<> VISUAL~"' ·~ ~·· 5~:1§ C1...J 0 lll.)f,il 
•· 25 

X Cl slightly moist CLAY WJTH SAND, continued 

moderately firm 
to firm 

30 
II u 28 105 15 
II 

note: moderately cemented below about 34' 

35 X 
:s 112-14- 17 

14 

CL SANOY GLAY:,.h~~--~·:""."""'J' fine g~~in~d, 
slightly moist subangular to .. , >tn• '""'""' sand, weakly to 

ru 50 101 24 to moist moderately cemented, medium plasticity, light 
40 

~ I brown to tan 

~ very firm to firm 

;I ~ 
~ ~ 

45 ~-x s 9-13- 29 
lU note: deer~ase in day content below about 45' 

~ 
-sM ~AND ~fnt_ ::ill.{ trace _to some 

slightly moist predominanUy coarse grained, angular gravel, 
·12-12-

firm to very fiffil 
fine to medium grained, angular to subangular, 

IXS 11 _5 nonplastic, brown 
JiQ. 

SAMPlE TYPE 
ut:r ntiiJ 1-JOU DATE A- Drill cuttings 

'S!. none S ·X' 0.0. 1.38'' 1.0. tube sample LOG OF TEST BORING NO. B0-10 
.,: U - 3" 0.0. 2.42" 1.0. lube sample 

~ T- Thin Walled Shelby lube sample 

l?: 
MC - Modified California ring sample Page 2 of 
NR - No Recovery 

. 

4 



• 

• 

• 

PROJECT 1-10 (Papago) Outside Widening, 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l 
Maricopa County, Arizona 

a me& 
JOB NO 6 117 001063 - - DATE 2/6/07 LOCATION _D.y .s_.a_r.t.R .. o .. a_.d_T .. IO ... P (.W .. B.-}.· 

1-10 Centerline Sta. 6842+50, 70' L 

.. 3 RIG TYPE CME-75 

"' -~~ BORING TYPE 6 5/8N Hollow Stem Auger 
0. 

~ 
. i"' SURFACE ELEV. 1013':1: ~ -:E =· c 

~ 
";bN 

~jil ~:i::) .. ! Se;~ ~~= -o.ro DATUM HDRBasema~ 

~ - 4:! 1- Q [.!! 

~.s.f Fc~~ !!g> "l "' ~~~ a-·"" -~ li ~a- .--~!& 
0 . CJ..J UJ iii!!!.2. oll6 :liOO.·Q 'So'cs REMARKS VISUAL CLASSIFICATION 

50 X SM slightly moist SAND WITH SILT, continued 
to moist 

firm to very firm 

--

II : 

u 
55 

57 116 8 

-
SP-sC/ SAND & GRAVEL WITH CLAY, trace of silt, 
GP-GC slightly moist well graded, angular to subrounded gravel, 

predominantly fine to medium grained, angular xs 27-40- 4 hard sand, weakly cemented, low plasticity. brown to 
so ~ 

gray 

---

. ' 
note: decrease in gravel content below about 64' 

65 
~s 5014'' 

---

note: possible occasional cobbles encountered 
below about 68' 

lJ 
IU 100/10" 119 3 

70 

c 
•· -~ note: decrease in coarse grained gravel content 

X s 5015' 5 
below74' 

75 
OEPTH(ft) HOUR DATE 

SAMPlElYPE 

'¥ llCII18 
A- Drill cuttings 

LOG OF TEST BORING NO. 80-10 S • 'l" 0.0, 1.38" I. D. lube sample 
:!. U - 3" O.D. 2.42" I.D. tube sample 
Sf. T ·Thin Walled Shelby tube sample 

¥ 
MC - Modified California ring sample Page 3 of 4 

. -·-·----- NR - No Recovery 



• 

• 

• 

PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l 
Maricopa County, Arizona 

JOB NO 6-117-001063 DATE 216/07 - LOCATION .D-Y.,~s.-a.rt.R ,,_o_ad._T,I.O~ .. P ,(,W ... B~),. 
1-10 Centerline Sta. 6842·1·50, 70' l .. RIGlYPE CME-75 .... 6 5/8" Hollow Stem Auger .. 1-lJ 

=.§·a 
BORINGlYPE 

a. t:.~~ i SURFACE ELEV. 'W13':1: 
11 

,?:: -1! <>-:::~ .. .. ~ch-
i~!i !c2·1f ~~it DATUM HDR Basemap . .s ;g1J~ a o..a o-t ~$5~ 

l) e e ~~~ 0 "'·- :!fJ~ a. I!~ C!-.1-g 'olih· ... .. .. .. 5ull REMARKS VISUAL ClASSIFICATION O.Su.. OB!::.ll G..J f/) fJ) m~2.. o:eu ::=uo.o 

75 sc-sM slightly moist SAND & GRAVEl. WITH CLAY, continued 
1-1-----· 

hard ---

/// sc SAND WITH GRAVEL & CLAY, trace of silt, 

-- ~ 
slightly moist fine grained, angular to sub rounded gravel, 

predominantly medium grained, angular ·sand, 

hard weakly cemented, low plasticity, brown to gray 

~ ~ 
s 20-

60 OU/t)' 

~ % 
I~ 

sc CLA YEV SAND, traQJ of fine grained, 
slightly moist subangular to subrounded gravel, predominantly 

~ 
fine to medium grained, subangular to 

lU 78 111 5 hard subrounded, nonplastic to low plasticity. weakly 
85 f 

cemented, light brown to gray 

~ 
~ ~ note: trace to some coarse grained, subangular to 

subrounded gravel below about 88' 

~ 90 
!ZS 50/ 

:> 'IU: 

~ ~ 
Stopped Auger at 93' 

95 

t....-.1QQ. 
SAMPlE TYPE 

DEPTH(ft) HOUR DATE A- Drill cuttings 
~ nono s · 2" 0.0. 1.38" 1.0. tube sample LOG OF TEST BORING NO. B0-10 
~ U- 3" 0.0. 2.42" 1.0. tube sample 

~ T ~Thin Walled Shelby tube sample 

~ 
MC - Modilied California ring sample Page 4 of 4 
NR - No Recovery 

-



• 

• 

i 
I 

LOG OF BORING NO. EB-33 
CLIENT 

URS 
SITE 

Boring location: ST A 6831 +93; 130 ft. Lt. 

Cl 
g 
0 
:X: 
~ . 

e> IApprox. Surface Elev.~ 996.5 ft 

2.5 

15 

'to 

FILL • CLAYEY SAND;_Iight brown, 
medium dense, damp moist. ' 

NA uvt:. LEAN CLAY: brown, very stiff, 
slighUy damp, weak cementation. 

SANDY LEAN CI.A V: light brown, hard. 

dark brown, very stiff, no to weak 
cementation. 

SANDY SIL't~.~~~n, very_ s~ff, slightly 
• damo. no to w"'""' ... 
Bottomofl 

ENGINEER 
URS 

PROJECT 
1·10 Outside vVIuemng. 

994' 

991.5 

986.5 

985.5 

The stralilication lfnE!S represent the ap~~~!~-~-u_n~l)'flrleS i non IMt:> IY MfCOX 
belweensollandroCktypes: ln-silu,lheuaot......,.llli8Y ... .,. lnonrwn---· :NJO 

Page 1 of1 , 

CORE DATA 



• LOG OF BORING NO. EB .. 34 
Page.1 of1 

CLIENT ENGINEER 
URS URS 

SITE Sarival Ave to Dysart Road PROJECT 
Maricopa County, Arizona IM10 Outside Wi~ening 

Boring Location: STA 6832+29; 146ft. Rt. SAMPLES TESTS CORE DATA 

_, g ~ 

(!) :.e 0 ~ 0 IX) >- IL >-_, 
~ ~ >- 0 

Q ¢) 
~ 0 0:: 1- o<!> ffi 

~ 0 ~ :r: :s: l: fl) 

·~·~ 
0~ > n. t fl) n. w s: ·j!:;;;! 0 

~ &1 fi n. ~ 0 18 0 a 
' w ~ ...J ·a 

·~ wo:: w 0 
(!) Approx. Surface Elev.: 997ft a ::;) (.!) ttl Q..;g; :Eo 0:. 0:: 

• 

fiLL M SANDY LEAN CLAY; brown, stiff, - CL :~~~ RS 22 H 61 tj damp. 
2 996 - IJJ NATIVE· SANDY LEAN CLAY: brown, 

-- 1-- '1~" .. very stiff, slightly damp. - CL .ifj.{.,_ RS 44 :b hard. --
very stiff; nodules observed. 

5 ~~{ ( .. - CL 
~~i:...t... 

RS 39 it --
- Cl,. ·--:~::.;'· 

RS 37 ~ .. Ph ( 

- !~ -.. 1 w 
• • • 11 986 - Cl Ar"-.... RS 25 :~ 

Bottom of BORING. 

I 

I 
~ The stratilication lines represent the approximate boundary lines ORILUNG COMPANY: Wilcox 

I Jmtwaen soil and rock types: l!Hiilu, the trans111on may be gmduaf. URilliNG FOREMAN: JCR 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-27-07 .. 

• ; 
WL I¥NoneWO ~ llerracan BORING COMPLETED 12-27-07 
WL ~ .J RIG ACKERADII FOREMAN NJO 

w 
u: WL Backfilled Upon Completion APPROVED CER JOB# 65075093 8 



• LOG OF BORING NO. EB .. JS 
Page 1 of1 

CLIENT "'~ ... 
URS URS 

SITE -;::·~~a· Av~!:.~r:a;.rt Road PROJECT 

...... '"'"t'.. ' ,., .... "' .... 1-10 Outside 
Boring Location: STA 6835·~27; 190Jt. Rt. l':AMPII=~ TEHTS .coRE DATA 

...J ;g ...... 
(!) ~ 0 e.... g al fi 

u.. 

i ::1£ 
.~ ~ ~ 

0 
!J .si 

~ ~ o<!> ...... 
:t: ~ % 

oz .~ 
~ ~ w 0 s: 

~i 
:t:3 n. 

~ g g ~- 0 0 

11\pprox. Surface Elev.: 994.5 ft 
: w ·~ ;:: ~ wo:: w 0 

(!) . 0 :> 00 ~0 0:: 0:: 

• 

CLAYEY SAND: brown to light brown, - sc :t~ RS H dense, damp to moist. · ·. 
- ,H -

- sc :;~~- RS 50 

- ltl -
i.5 989 - Cl II: RS 34 

~ SANDY LEAN ClAY: som~1~i~~~~;n to 
~~:rown, very stiff, slightly ·no to -

cementation. -
- Cl 1:::: RS 26 

~ -
-

H . !11 
nodules obseNed. 

983.5 - 'Ct. !:I HS 
Bottom of ov~n.,.~. 

I 

i The straliRcatfon line~ ~~~e~'!: • .._ · '-~.l!!t' ~. DRILLING Wilcox 
belweensoiland"rocktype&: . ""'u .. .......,lmaybS DRilliNG ro •~• JCR 

~ WATER LEVEL V.,_,t::tu· •IIUN~, ft :~lAKitU 12-27..07 

• ~Wl 1¥-NoneWO ~ llerracon -· -COMPLETED 12~27..07 

g WL l.w; 1.1! RIG ACKERADII ....... ~ .. 
JCR """"-OY.,., 

tWL ... I U()()_ll_ Com..,,,.. .. v,, .APPROVED CER JOB# IJOOIOtnM. 



• 

• 

• 

~ 
~ 

r ..,. 
!:. 
~ 
0 .. ... 

LOG OF BORING NO. EBw36 Page1 of1 
CLIENT ENGINEER 

URS URS 
~----------~~~~~~--~~~------~-~~~~--------~~~----------------1 . SITE Sarival Ave to Dysart Road PROJECT 

Maricopa County, Arizona 
Boring Location: STA 6849+35; 128ft. Rt. . 

C} 
g 
0 x 
~ 

Approx. Surface Elev~: 1000 ft (9 

~ FILL· SANDY LEAN CLAY; brown, stiff, 
1 moist. 

NATIVE ·CLAYEY SAND WITH GRAVEL; .. 
brown to light brown, loose, slightly damp, 
no.fo weak cementation. 
very dense. . 

•· 
.. 

' -

'!9 
~ 

SANDY LEAN CLAY; brown, hard, slightly 
damp, weak cementation. 

11 
Bottom of BORING. 

Th& stratiflcatlon Unes represent the apprOldmate boundii!Y lines 
between soil and rock types: in-situ,lbe translllon may be gnulual. 

WATER lEVEL OBSERVATIONS, ll 

....J 
0 
IQ 

~ .1i 
:i 
1- (/} 

.fl< 0 
w rn 
0 ::> 

999 - CL --
--- sc 
--

5 
- sc 
--
- sc 

991 --
1 

~ 
- CL 

~ 
~ w 

a. 
?: (!) 

lt:~ RS 

l 
'lg'' 
,.~l-:,. RS 

'\l1'' RS .$.~~-

··~1;~+' 
RS ,.$,}.. 

~~· 
,,!P.,_ RS 

1·10 Outside Widening 
~PLES TESTS 

g 
& 'je ~ w 0 > ~ ;::(;} 0 0 0 0 ~a ~ &! ....J ro a.:!: ~t 

10 

50/8" 

50110" 

50/9" 

50110" 

DRILLING COMPANY: Wilcox 
DRIWNG FOREMAN: JCR 

BORING STARTED 

CORE DATA 

e u. 
& 0 

8~ w ,..., 
~ e 

~~ 0 0 
::;El5 w 0 

0:: 0:: 

I<H 
:~ 
:~ IH 
I~ I( > 

IH IH 

12-27..07 

~ 
~ 
... 11-:,..,..,.,.~-+.::;,.--No_ne_WD_-t;;-:---t llerr acan BORING COMPLETED 12-27..07 

RIG ACKER ADII FOREMAN JCR 

APPROVED CER JOB # 65075093 :1! 
8 Backfilled Upon Completion WL 



• 

• 

LOG OF BORING NO. OBB-14 
Page 1 of4 

. CLIENT 
URS 

SITE Sarival Ave to Dysart Road 
Maricopa County, Arizona 

Boring Location: ST A 6840+22; 113 ft. Lt: 

(!) 
g 

I . . . . 
...,. Approx. Surface Elev.: 1006'.2 ff 

FILL- SANDY LEAN CLAY: light brown, 
very stiff, slightly damp~ 

:ENGINEER 
URS 

PROJECT 
1-10 Outside Widening 
S~PLES TESTS 

= "- ~ ss H-11 I~ 
29 

10-14 -14 

NM-1!!<0'---;:::;-;---;-;=-;:;;:;-;:;;--a;;;uii:r.~U~r~'=l:';:------'9..,99& 10~ r- =' ~ 
FILL- LEAN CLAY WITH SAND; light-- CL /;~ RS 41 14 80 <<flt 

ft 

I 
r . 25 

1m~ i ;j~~ 
.,. 

brown. very stiff, slightly damp. n 

-= {j 

NATIVE -LEAN CLAY WITH SAND: light 
brown to brown, hard, slightly damp. 

. Continued Next Page 

15-=+--T-T--;-~r-----+--4--~.~ 
= "-~ ss 5-6-10 ~ 

989 

44 

98t 25 = i fiH~ 
= SM X ss -26-50/S !ti 

~ The stmtfficatkiit lines r8present ihe approl(lm8te botJitdaly lines DRILLING COMPANY: Yellow Jacket 
§ betWeeil $0Jl8nd rock types: in-situ. the ltansiliofJ maybe gradual ORllliNG FOREMAN; HJO 

CORE DATA 

~ WATER LEvEL OBSERVATIONS, ft.. BORING STARTED 12-18-07 

• 

.d~ -:::WLW-::-L +..~.-N_on_e_W_D_-tw!.-----J 1 r.erracon BORING COMPLETED 12-19-Q7 
~ + ... II RIG CME 650 FOREMAN NJO 

~ WL Backfilled Upon Completion APPROVED CER JOB # 65075093 
0'-~--~~~--~----------~----------------------~~~~--~~~~~~~~~ 



• 

LOG OF BORING NO. OBB-14 Page2of4 
CLIENT 

SITE 
URS 

Sarival Ave to Dysart Road 
Maricopa County, Arizona 

. ENGINEER 
•- URS 

PROJECT 
:1·10 Outside Widenlng 

SAMPLES TESTS 

a · .. SILTY SAND WITH GRAVEL; light brown, - I 1-( 
!·fd :: very dense, slightly damp, weak - 11H l> 
•• ·" •• cementation. -

~·~F : (H) 
~··~;~··1).:3~0--====-:;;:-;:;==~==;:;-;-----___;9=~76 30- .____ ~.,J----+-1----1---+---I<H' 
~~: GRAVEL; tan, dense, slightly damp, no to ·" , ::· . POORLY GRADED SAND WITH -= SP ·'.~.~.... RS 50/3" <H>" 
~=~t: weak cementation. ~ ~ 
·~·· MY -

~ ~-~4-~-~--+--+----4--4-~,~ 
~ ~~·~ =~X• n 
~%9 _-_ 3. 7. 9 :I:<~M 
.~:;., 

:.;'i§•; 

~ =_ lh 
~ I'H _.. ··~:· 40 966 ) 

~: ~ SANOY SILT; tan, hard, slightly damp, 
40 

-- ML ~;~: RS 61 o 90 I) ~ 
weak cementation. ) 1 

;;i; ~ :~ 
. ' 

.. ., .. . ·~ ... 
.··." 

' . ~ . . . 
~. ;·.: 
I§ •• 50 

SANDY SILTY CLAY: brown, medium 
dense, $llghUy damp, weak cementaUon. 

Continued Next Page 

~ The stratification lines represent the approximate boundary Hnes 
i. between soil and rock type$: In-situ, the lmnsilion may be 9f<l(lual. 

- '<h 4

:;:ML~ SS 4·5-9 1<)1 

-= ~ 
j_~ ~~ 
= ~A RS " 7 .. :B 
-: :D 

DRilliNG COMPANY: Yellow Jacket 
ORJWNG·FOREMAN; NJO 

CORE DATA 

fii WATER lEVEL OBSERVATIONS, ft BORING STARTED 12"18-07 

~ Wl ~NoneWD ~ 1r.: 
~;t-,..,..,.,..Wt..~!: ~--r...!---1 .erracan 
§ WL BackfiJied Upon Completion 

BORING COMPLETED 12-19-07 

RIG CME 850 FOREMAN NJO 

APPROVED CER JOB # 65075093 



• 

• 

~--=---------------LO __ G_O_F_B_O_· _R_IN~G=N=O==.=O_B_B_~1_4 ____________ ~P~a~~3=m~4 .i 

. CLIENT ENGINEER 

SITE 
URS 

Sarival Ave to Dysart Road 
Maricopa County, Arizona 

PROJECT 
URS 

1-10 Outside Widening 
~PLES TESTS 

~ 
· SANDY SILTY CLAY; {>rown, medium - I J.-.1> 

· dense, slightly damp, weak cementation. - !! "\ n I 

~~~-~:·ws~s~~~~~~~~~~~~~------~95~1 5~"~--4--~--4--4~--~--~-~1< > 

-·· 

~ - -eo 

' -. 

slightly damp, weak cementation. 5 • 8 • 16 
r I 1 

SANDY LEAN ClAY; brown, very stiff, _-_ Cl (X SS 
1 
J.-1H> 

-= ::H: 
LEAN CLAY; brown, hard, damp, weak 
cementation. 

946 
= l<H> - IB 
~ CL I RS 58 I~ 

= :t~H 
-.Y. 65 941 - (H 

~~~--c*LA~Y~E~Y"s~A~N~D~Wo.MIT~H~G~~~V7,E;L~;~Iig~h7t------~~ 6:~~-+=_s-c~~~-ss~--+-8 _-1-7-_2-1~-~~-4<<H brown, dense, slightly damp. 1/\ 

·: ~ -== ((HH, 
~- ~ 
~· 70 936 - H> 
~~-~-· .. : •. ': POORLY GRADED SAND WITH 

7 
- SP ! RS 5015" 1} ~ 

.::~:t;i GRAVEL: light brown, medium dense to "' 1 )1 
~l dens• • .._damp. ~ 1 ~ 

.~ ~~;4-S-P+D<-+-SS-4---4-~---1-9--1-4~-+~:~}1~ 
~~-~~ ~~~ sil ..... :.· 
;: ~&~t. . _- L > 
o·.·~· ':W 
I~~ ~ ,~, 

.;;,·.:, ~ .J--1 
.., ;Continued Next Page 

~ '''fhe Si'ialilication lines reprSsent !lie awmldmate boundatY lines DRilliNG COMPANY: Yellow Jacket 
~ ,-~!Ween soli and Cock types: In-situ, tile ~nsltlon IJlay be gradual. DRILUNG FOREMAN: NJO 

CORE DATA 

21 ''WATER lEVEL OBSERVATIONS, ft BORING STARTED 12-18--07 

• 

~: 1-:-::~L+.;:~N_on_e_WD_-+._~;;--------J llerr aeon :~RING ~:::~OREMAN 12-1:~ 
~ WL Backfilled Upon Completion APPROVED CER JOB# 65075093 
0'-~~--~~~ .. ~--.. ------L-----------------------~------------~~~--~~~ 



• LOG OF BORING NO. OBB-14 Page4of4 

• 

CLIENT 

SITE 

. . 
' . 

. .. 
·-~92 

URS 
Sarival Ave to Dysart Road 
Maricopa County, Arizona 

POORLY GRADED SAND WITH 
GRAVEL; light brown, medium dense to 
dense, slightly damp. 

SANDY LEAN CLAY; brown, stiff, moist, 
no to weak cementation . 

SILTY CLAYEY SAND; brown, medium 
dense, slightly damp, no to weak 
cementation. 

~ The stralif"JCalfon lines represent the approximate boundary lines · 
~ between soil and rock types: in-situ, the transition may be gradual. 

~ WATER LEVEL OBSERVATIONS, ft 

ENGINEER 

PROJECT 

921 

914 

907 

I Wl Sl NoneWD -" 1& 
.• gRi;1-WL-b-Sf. ----+:.:--~ --1 err aeon 

~ WL Backfilled Upon Completion 

URS 

.l-'10 Outside Widening 
SAMPLES TESTS 

DRilliNG COMPANY: YelloW Jacket 
DRii..UNG FOREMAN: NJO 

CORE DATA 

BORING STARTED 12-18-o7 

BORING COMPLETED 12-19-o7 

RIG CME 850 FOREMAN NJO 

APPROVED CER JOB # 65075093 



• LOG OF BORING NO. OBB-15 Page1 of4 
CLIENT ENGINEER 

URS URS 

SITE Sarivaf Ave to Dysart Road PROJECT 
Maricopa County, Arizona MO Outside Widening 

Boring location: STA 6842+55; 90ft. Rt. SAMPLES . TESTS CORE DATA 

...J "2 ...... 
G 0 ~ <::. 1:'..-
0 en & 

u. 
~ ...J 

<l:i ::lE 

I f: 0 
() fu 0 0~ :I: ::r: x ~ Q ~- ~ ~-~ 

0-

~ 
1- (/) 0.. w 0 ffi;;l 0.. g ffi 

0.. () ~0 ~ 
0 0 

Approx. Surface gtliiv.: .1010.6 ft 
w i= w ::li:~ w a 

G 0 ;:J 0:: a.;!; a:: 0:: 

• 

FILL. POO~tLY GRADED S£\ND WITH - ~p 
·;~~:· 

RS 18 !tf SILT ANO.GRAVEL; some fines, brown to ... :i~~. 

- "" 
2 tan, medium dense, sHghtly damp. 1008.5 

FILL- CLAYEY SAND WITH GRAVEL; -

I~ brown to light brown, medium dense, - sc X ss 3-7-9 
slightly damp. - I< > 

5 1005.5 ~- B FILL- SANDY LEAN CLAY; trace gravel, ~- CL 
''tt).~ 

RS 39 J.- B brown, very stiff, slightly damp. .-.~~ .. ·. 

- tl ---
- :)-? -
-

1 

~ ~ - Cl ss 7-1~-17 - < > 
-

~ -
-
- < > 
- ·B -

15-1--
- CL lt~ RS 62 '# --- IJJ -
- IB --

very stiff. - CL [X ss 5-7 ·12 :n -
22 988.5 -

-~ 
NATIVE· LEAN CLAY WITH SAND; - :B brown, hard, slightly damp, weak -
cementation. -- I~ ;> li -

I stiff. 
25 

f'W IB - CL A RS 13 

Continued NeXt Page 
-

., 

~· ·nu{stnillliaitlon llries ~the ~idmate boun&uy lilies DRILliNG CoMPANY: Yellow Jacket 
~ between soil and rock types: ill-Situ, the tlllll$itlon may be gradual. DRII.UNGFOREMAN: MWH ·· 

i. WATER lEVEl OBSERVATIONS, ft BORING STARTED 12-17-07 

• 
~ Wl Sl NoneWD I~ llerracan BORING COMPLETED 12"18-07 
gWl t: :g: RIG CME850 FOREMAN MWH 
w 
fjWL Backfilled Upon Completion APPROVED ' CER JOB# 65075093 
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LOG OF BORING NO. OBB-15 Page2 of4 
. CLIENT 

SITE 
URS 

Sa rival Ave to Dysart Road 
Maricopa County, Arizona 

ENGINEER 
URS 

PROJECT 
1~10 Outside Widening 

SAMPLES TESTS 

~ Q ~ g ~ ~ ~ 
¢:1 ... oc li r- 0 

(.) ~ (.) w ' :.. o_ ol2_ 
3: a.~ rn x 

0
e> uqS:~ o .... 

i. ~ ~ g ~ ~ iii ~i ~ ~~ 
·~~----N~A~T=w~e~-~L~EA~N~c~LA~v~w~rr=H~s~A~N~D~:~--------r---_+--; 1 ~ 

brown, hard, slightly damp, weak - i ~ l 

. . 30 
~ .. : , 
:., .... 
~ ,. •' .. , ' 

.. t .. 
; :' 'i 

. ~·. 
~~::A . 
.. "•\- f 

.- •! 
• '• J .t. 

.... ~\; 
; ~ i. :: 
.. .,..~. 
::;: 37.5 

45 

cementation. - K 
- i< 

SILT WITH SAND: brown, stiff, slightly 
damp, weak cementation. 

very stiff. 

LEAN CLAY WITH SAND; brown, medium 
stiff, slightly damp, weak cementation. 

POORLY GRADED SAND WITH CLAY; 
light brown, medium dense, slightly damp. 

Continued Next Page 

980.5 

973 

965.5 

958.5 

: 1;.-f 
30·-+-11:---ll--+--lt----11---1---1, H 

: Ml !X ss 3·5-9 I' 

~-4~~-t---r-----r--+~li-? 
~ ~ 

,Jc- T. :~: 
; "- , RS 27 :tt 
~ 'li 

4.~-+-+IV,_-r-r--~_,~:t 
::: CL V\ SS 2-3·3 )-

I)_} 

= :~ -
45-=+-S-P~:~t+.-RS~---r--2-9--+--4--~:):} 

-= :B : ,}1 
,.,- H 
.so-v-+_SP-k-X-+-~-t--r----+--+--11< <1 ~ 

Qa 4-5·12 ..l-J 
- SC ) I 

- <WH -- ~ -

CORE DATA 

~ The stralllication lines represent lhe approximate boundatY JrruiS DRilliNG COMPANY: Yellow Jacket 

l:~~~~~~~mm~~--w.~MM=-~~~-.nm~~---~-n.m.ary-~~gm._d.ua•l------------------+DR~~~l·mG--F~OR--E~._.:•MW~H----------~ 
;a WATER lEVEL OBSERVATIONS, ft BORING STARTED 12-17-07 

;:1-';:-l-b::::-=-:N~on:.:.:e:...:WD __ -f:;;~;-------11 Err aeon =~RING c::~~:E~OREMAN 12-~: 
S Wl Backfilled Upon Completion APPROVED CER JOB # 65075093 



• LOG OF BORING NO. OBB .. 15 
Page3of4 

CLIENT ENGINEER 
URS URS 

SITE Sarival Ave to Dysart Road PROJECT 
Maricopa County, Arizona 1-10 Outside Widening 

SAMPLES TESTS CORE DATA 

...J g ,.... 
(!) 0 c g co & 

u. 
& ::E li ~ 0 

~ 
~ 

~ 9 oCl 
:X: :I: § in ij 

0~ ~ ~· 

i b:: ~ 0.. w § ~~ 0 -ii ~ a. 0 0 0 
w {/) 

~ w ~ w 0 
·,~ ,. 0 ::> (!) a: m 0.~ a: a: 

~:- ' POQRLY GRADED SAND WITH SILT 

H 
... -.. ·.;· . AND GRAVEL; some fines, brown to light -.. , 
· .. :·: .· brown, medium dense, slightly damp. -
·~~- :: 55 

)~:· 
G..~- . - SP RS 26 

:~ .. ~;. ·. ..,,., 
-o.· • -{J~ .: giavel content increases. -

~~- - 'tr .. - ( > ........ -'0.·. - B ~~ 
r-:6: ... light brown to tan. dense, weak 

60 

~ .... - SP ss 7-12-21 B ~;- . cementation. -SM .. 
l·i· . . ,. ... - H ·.:~ -
~C: ·:; 

gravel content increases. 
-

~ ~;- -
·~:. - ( > v:• . -·.:: 65 "i!_;f' H :~ :: - SP • .:~'{=.: .... RS 66 
~:- . H .. . -:~· . ..... - B ~~ .· 

--
·.~! • 

- H -:·:· - B .... 
~-;·· . 70 
r:~ . - ~ . 

I~ ss 5-12-25 •, -
·~. -~ :~r .. -'0/ • 

:~ ·.:~ I 0 -
r-:~. :' -

- rH ~; -...... - IH :o:- . 
*·~· . very dense. 

7 ... 
1"'-~·· - SP RS 100 

I ~:~ :: «~1 .... r}f !il -.. ., r}f· ~ .. 'T 

i !i:· . -
~- ·. - H . :. - 'J-? ~- -... 

Continued Next Page 
-

!li The strattlicalion lines represent the approximate boundary lines 
··--·· 

DRilliNG COMPANY: Yellow Jacket 

I between soil and J'ock types; in-situ, lhe lfansitlon may be gradual. ORIU.ING FOREMAN: MWH. 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-17-07 

• 
~ WL ¥NoneWD t: llerracan BORING COMPLETED. 12-18-07 
<!) 

WL 51. l! RIG CME850 FOREMAN g MWH 
§ WL Backfilled Upon Completion APPROVED CER JOB# 65075093 



• LOG OF BORING NO. OBB-15 Page4of4 
'CliENT :ENGINEER ! 

URS URS 
. SITE Sarival Ave to Dysart Road PROJECT 

Maricopa County, Arizona 1-10 Outside Widening 
SAMPLES TESTS CORE DATA 

" 
...J c: ~ 0 c 

0 Ill 
~ 

u. >-...J ::l! li ~ 0 
0 = >- Q oG 0:: 

z ·~ 
f1) I ~ (jj 0 0~ ~ ~ 

~ 
en ·~ Ill s: ~~ 0 ~;j 0 
0 n. g :so 0 0 

~ Ill f1) 
~ ~- ~ ::a2i Ill 

G :.0 :=> .G Ill n.:!: 0:: 

• 

~;· . POORLY GRADED SAND WITH SILT 
.. 

l{j . 8 
~~~: : AND GRAVEL; some fines, brown to light - SP ~ ss 5-7-12 ·-:! brown, medium dense, slightly damp. - SM 
:~ :: medium dense. - ~~ 
~f· .. - I< 
:·~·· - lb '0.,•. 

~~ : 
-.. -

~; 
-

:n light brown, very dense. 
85 '(if_,..:J. :-.·l - SP RS 1oono· "0.·. .-!.r~. 

i{~ :: 
wn• --

:f:t ~~: --.... -·-:: . -
·~~ :· - Itt ~~ 

gn 

X :·} .. - SP ss 11-21-29 '0.' • - SM :rr ~ .. : -
~~: . : --:.: .. :n ..... -
·.~ -
~~. .:95 915.5 -

SANDY lEAN CLAY WITH GRAVEL; 95 ·~-~.-.:-

brown to light brown, very stiff, slightly 
- CL .<I RS 39 :B damp, weak cementation. --
- I)) -

~- brown. 
- CL ;< ss 6-8 ·15 I~ (i 100 910.5 on. -

Bottom of BORING. 1vv 

I 
b 

I 
i The stratification Hoes represent the approximate boundaJY fines DRilliNG COMPANY: Yellow Jacket 

between $011 and rock types: ln-silu, the transition may·be gradual. DRILltNGFORfMAN: MWH 

!ii WATER lEVEl OBSERVATIONS, ft BORING STARTED 12-17-07 

• 
~ Wl ~NoneWD ~ lterracan BORING COMPLETED 12-18-07 
§ WL ~ 1.! RIG CME850 FOREMAN MWH 

~ WL Backfilled Upon Completion APPROVED CER JOB# 65075093 
u 
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PROJECT 1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
TRACS No. H6879 01l 
Maricopa Coun(y, Arizona 

a me 
JOBNO 6-117-001063 DATE 11/27/06 . LOCA TION2 .6 .0 .0 .'W .e .. s.t .o _f.D.y .. s .a .rt .( .W .. B). 

1-10 Centerline Sta. 6816+00, 120' L 

~ .1! 
RIGTYPE . CME-75 

c:_ BORING TYPE 6 5/8" Hollow Stem Auger 

~ nil 
~:8§ SURFACE ELEV. 990':1: 

ll 
<}, .. 

iii 
J!J1 .. 

!i ' ' 

~;~I 
.c 

~£~ 'g·= g DATUM HDR 
0. a.. 8 I!!D> ~J!n: 

~.e.f (!).3 :loa VISUAL r.1 · "<:::·:~ 'Tllm 
() 

'~~ IS 6-11- 4 !Cl·ML slightly moist SILT & CLAY WITH SAND, rare fine grained, · 
·. I"' .,<! subangular to subround~d gravel, predominanUy 

J finn fine to medium grained sand, subangular to · 
subrounded, uncemented, low plasticity, 

!U 21 88 8 CL 
reddish-brown . 

' -~ ~ 
SANDY GLA Y WITH G,RI_\ VEL, fi".!e~t~~~~! 

·~ 
slightly moist subangular to subrounded gravel, graded, 

suban~ular to subrounded sand, medium 
firm to hard plasticity, dark brown 

5 
u 65 6 

I 
10 

u 65 104 6 
~ 

f ~ 
~ 

~ ~IU 32 101 4 §fill SILTY. S~N~, .- '""""7 "'';"l:l'.~"'""'• 15 slightly moist subangular to subrounded, nonplastic, gray to 
light brown 

firm 

20 ~ :iU 36 111 2 

• .. :GP·l:iP ·- & SANJ?, some ttne to medium 

~· 
slightly moist grained, subangular to subrounded sand, 

predominantly fine grained, subangular to . .. 
very firm to hard subrounded gravel, nonplastic .. ,.-.. ~· .. 

:.l~ 
~-~ 

D u 72 

SAMPLElYPE 
IUCI'" lnllll HOUR DATE A· Drill cuttings 

¥ none s · Z" 0.0. 1.3B"I.D.Iube san1ple LOG OF TEST BORING NO . SHN19 
.!. U- 3" 0.0. 2.42"1.0. tube sample 
Y. T- Thin Wafted Shelby tube sample 

.'Jl 
MC • Modified California ring sample Page 1 of 2 NR - No Recovery 
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AguaFria Levee West, PAL 18 
Avondale, Arizona 

600550016 

A-16 

June 17, 2011 
Project No. 600550016 



. j 

• 

• 

~ 

I 
l 
I 

!l 
J .. .. ~ ... 
~~r 
f:i 
oi1"' ., .. ., .. ~ .. 
"""' ........ 

·, 

~I7BI 2 
9 .0' 

0(SCRIPTIOtl 

,.,,, Slt1, erry dor.p , ltx>st , 9tG'.fJ U 
o.md hlffou , lu:u t f4tlfs.. 

~ 

· frtr . r-4111 , loo •~.o,co• io11 · 

o, 
/:. 

pr_Pnt LQG P I 11J2 -~ -l!OO OESCRIPTI~ 

~ 
I · SIJW ; ;-~~r .t~o i;l~roat f,~~~ 

· s~ 1 - ~o-;;.,,TR.wfl. ,-;;;,.-;-;o -:F;IJ;;.;;I 
~ r4 l~t~lt_P! t <f foo 1 drplh <. i 

G.o'l I ·J100j81l ~ SILT wi rh S~D: d<Jrk br~n . r:;oul.r~"'' i "e -
'-1 sp - --t--t--:1 qrss •~tcl i rotc-1 o r for CGIIPtnenr 

100!8)/ 21 ~v~ ... !~.i'!!..E"~ · ~'...!.!...d~c•.!..!.!P_ 
$.0' 

·~t ., ·~""' · 

~ 
I>EPY11 too P t tV:il'. -4 -~ OESCRIPtJOH 

__y;_ 

~ 

S/JtD, f i D"t , dfy,loou , sl,p/11 er,.rnhdl41t. 

t-;--t---J-t-.!.!•!!.!•_!! !...:..:. - - - -- - -
- f--f--j--j .!..ct.'e;,._~!!!.,ll J!!!!I.!....!O~ _ - - -

SPJ lt3je~jt I SINO.,; ,, GRArEL , ., •• " , ncr u t , loou , Jfigl!t 

~I 1--l-+--1~- '~"~- - - - - - -

'··,, /0.0' 
l t.s f a~ J . zl ,~, "'' ou .. t 
I 

!.!.!I:.? 
b£f>THWG F l IVZ: ... ~ •%0:1 

M 
4 .0 

4) 

DESCR IPt iON 

SillY Slilb: .,O¥A, 4"'C f, COhUIYC 

m94 2 5AIIO . litht ;,~ . ~1 . ft• 9'""•' ro J/o" 

It 
CH,f< IMt/, CO !J fld•d .., 

00 841 I 
10.0' 

G£0TECHICAL. l.OGS0 16 ~ 
\'VI'T. k::.e:.::e:f 5 1 - ==:1 F"EET 

" ~ ~ 

\ 

-"0~ 
~ 

~ 
\ . 

' · 

~· 

/~ 

/' . 
.· ·_/ . . (.· 
~·· ,., . .. 

: , ' 

~ 
DEPTff UlG PI 1fJ2 - 4 -200 DESCRIPTION 

z .5' I ;t1 > 110011001 60 
SA.'I(J'( SillY CLiff ltro .. n, ,tt diJO 10 ro•n 

1001 971 • 

•• 1001991 2 

10.0 1001 9S I I 

10.0 ' 1001921 I 

SAXC~ffl-:ilii~~P: lo~rc r:•d ~~ uors ~. -lcr 
trOII'CII IO )(lr, 

$/J(C· l t Jhl ft'O J', IUIIC#> btlttd G U I 

o~noble /o •t~fcf trtt 11ch 

~ 
tiESCrHrTIOtf 

SIJHQ grey 011d t.tON~t , •~l , utou• •rout 

S"Zc :-t-;vr. d,u,,:-;;;,;;-;,.-;;;:,~~~ ~,ov~: l 
,.,,;.~Clift '" 

~ 
DEPTH 1..DG P t IV, -4 ~200 OESCftiP'riOH 

SAYD .,,.w,. , .-.r , l.e• prGnl 4"'Q~J(, tGOr'• 

~ 
1ond, tfl111dcd rrench belrtno ~~ .otl¥, 

f---l--+-1--!-JI!!lllOir.!.t...I~I!!.J'.!!!!:h~ _:.. _ _ _ 
"slt4C fiphl trar. tot:p, coor Jt u -11d, lc• 

sp ,,~ ~·~'"..!!!'..:!. 9~'~.!._ _ _ 

100193 1 I 

9,(/ 
1M' 

1001 ?~I 2 SA!IE · pror, dN~~, COOft~ IOfld, II O ffOrd 

~ 
DE~YH LOG PI tit~ - .. -200 OESCRIP'riOH 

9 . 0' 

~~
S~IJ · •r-n, w•l , lao•~ . ~HII~ ptP r ll~tl 

99 4j •Oitd , r•tu tdtd, (W oro...-.t 4 rto• ,. tl"tAt h 
'J.l..!..HIJJLI..Jt!!!lb!.£.....!0.J.M•.!.:..... _ _ _ 
SAJfO ••tl'• GUV£l · f/fOy . 

~nte& l o 

VALUE ENGINEERIN PAYS 
IlJ!l:.!l 

DfPTH UXi PI 111,. -4 ~200 Of:6CA.IPTION 

• .,I ~!J 11001"'1" I Si;!WO SiltY SAND brolfn, Utll, l1u ro 
~--~--4·--~--4-~··~·~·~·~··~co~o U------------

SILTY SJND : hrt. br011n , dt y , loon / t nt 
tlfCIM , ljlfhll y to/tttl lr'C · SMI I 110011001 <I 

-"-~'-+-+-+--1-+-sliib~-;;o,, dtr . loflc u > "'"'"' · u mr , t ooqo, 
7. 0' , .... till . _____ _____ _ 

$~0. lfOy ,fJ t "'( , l l t l_ fo t;04lfft I Oitd, hr 
' t~rovr:l roJ/ ; · 

TT 67·13 

(J£.f>.TH toG PI 1!17 -~ ~8)0 DESCRIPTION 

•• oool 90128 
4 .0 ' 

StLJY SJND bro•,, , ,_. ;, ,, l•llt- ""''n 
Sb.f . ,roy, tlty , f•lfr: ; ro io , lt• f • ov~l 
ro3;4, 110#l ,. l uiJc . 

SktO-SfUY SJ..¥0: flO '( , f utc ~HI/r;et/ , 
1001 !'Jtl · ~ _ _ I•• cro...-e-1 toJ~.rwn -pl~rr· r t c . 

1o.o· l~:~ l•ool~ •I s~~-~··· • ;;;,,~-==-~ . .;~ 
!ll!l:.!1 

lJ(PTH LOG PI I 'lz -4 "'200 

J . o · ~~~l • l1ooi100I<~ 

< . o· ~~~ITIIOOIIOOISO 

•.o·~l I IIOOIIOOI>> 
100 

DEPTH WG Pt I 'J-2 ~ 41 .. 200 

.l.o·· "'-1 3 (IOOIIOOI '' .. 
.... ! 11001 trl ~ 

1.0' 

SWII 
10.0 aSN 

1001 89 1 • 

DES:tA tPTIOJI 

S!UY CLArEY S.I.!.:O. _, r or. ll ll t ''" A Hm d 
. ~l?h.~ ivr: , f.i.rf( ~•f:!ling 

SNir1t SIU't CJ.Ar · ltoh f brCii"n, { u: • 9'""'· 
tO# Uif'C , hOrl 4 •!191 119 

SN#t1f SilT l •&lh l 6r..-n. l•n• ,,. ,, . 

iJNtJ .5ll7Y s.Dio; ,, • ., drr . •~d •o c111at$e 
IOnt/. lt_. _j!_~_!_!!_J~ Jq-:_ Cffllln 

lT 87·15 

O£SCRIP'tiON 

;.~o~,!!!?; ,~,~~~;·:~:":~r~• ,.,,. '""H. 

SILTY sAiD 4r:l'I))~II . _I I!~-H~••d_fio i :1 
SAifO· ,,.,, dr t , I .a-u, CbOnr ,., lft4 l~d 
cr.o,. . 

SA.NO /SILTY SAND: ~Uf, ~ry, lroo•e . 

-~: ~' .,: ... · 

~: \~~\, \; \~ . ,~~~:,_\i-~r~"t: 
:'\,\.-- '>( 

.. 1'\~·f>,. )~ .. . ' 0 ~<!Y 
·.f .- > ,/ '···::. : . '1, 1.- ~ ~ · 

~~e~\t\ · \:.. :f~" .. ' ' ..... ~ .. -v~ . <"e,.,e .tc'!, 
"'· w,1· ,. . _. ~ . "Q~ :"'·,~· ' . ' { . )( 

·._ A:. • , .,. \. ' 1~\l> 
:~\\ . \ ; ~..;e 1• 
, ·• '- . e1 · ' ~ 61- ~ 

~"'--·: .. . ___ 1-, _1-,~ ·''';'i'!.- ~- ~ L 
~ •. t· ~ .,;_-ll ~') ~'\~ ~.,~ ~"-, .. _. ;;. ..... '..; ..... - ~t,.. ~- ,. ~ . . 1'~~-- ' 

.· "· · ~ ' ; \a~'~. .,·, ~~1 -1> \ . , \..-
~-~ .,·, 1'iJ- .' " .. '( \ . . ' "'\ ~ 9\ ,.. ....... . .. 

-.;-ie, .. '\ ,_: ~-·"'-
\ .· \: til_.,, \. 

'K\".\\W~~'""WX.~\!.f.'\~'®~ · .1::':- -. :...: _ ... :.-!"·· '-'- . . .. . _ ..... ... 1:. ... ~. 
·' 

6 ' ... · 

)( ' 
'i 

~ I • 
__ ... 

...... 

....... .,) :1:: 
\. ., 

fL.A!i 
SCALE% J 11!0 "f"mT 

Y.· 
\ 

\ 
' ••. __ , ,: ... _~ ... ·-~«· • ·---1.-------------·---~-J_. SAFETY PAYS 

-·--,-------· 

~ TT 67·20 

CfPTH LOG PI 11J2 .. 4 ..ZOO DESCR I PTIO~ DEPTH LOG Pi 11f"2 .. 4 .. 20::) ..,. ~PTIOH 

z.o' l~l ' 11ooj1oolro SAilth' SllfY CLAY e,,.,.,, ,.cl 4;~t Jo """• 
11cdn•r. fi"Oi n ,llil/ltfly cohu l r~ lund di t · 

~ .;,. 1001901 0 
SA.YO : floy , .cl , cootll ,,. ; ,. , '"' tt•ytl 
lo J/,.-. 

18 I 
l!M ClM l r srht ht-n, dry , l u tr- '• •td 
troon, cohu•vr.ftflrd d•ggu•t 

~--t±j-l-S.tllr.-do;;-;, o;.7 ao;;_--f ;;;,,.';;i .;;;;e;;;h 

Clr 
14 

1-01 

SP~..:.:.t.+lf i ll nor hold 11tape: . 

siiif ;;;i;,hio :;;;. ;;,:;;:;dcd.;oo-:1; 
1001 nl 2 i i O~td 

to.o'l S"'l I100I e1l • SAIIDS. srat,tl"t'. fOou,a.«J "c:o-otst JO#t4, 
ft.,_ •f"Of'C I fO l "_, .. , tofllodttd . 

9 .lJ' 
IQ.O'TSM Sti,.TY 5~0 · utldllh , dottp , tohu irt .•td f ltt t' 

~ 
~~~-----

TT 67· 24 -

DEPTH I..OG PI 1lt.2 •4 -200 0£SCRIP1~0N D£PTffWG Pl l}rz . -~ - 2.00 0£SCRIPTION 

2.d.l MLj 2 I •001 921., ltddi Jll btOio'"ll, ... l lut" lo IOU;, f •If• ijflll< tl , 
,l;tftffr ~oh•it't!l , IOOI $, hOrd 

SANO· IHOion , .-tt f. c.ed. ffO"t no:-o p los f i c 

SP I ll""'"ll -;;..r.;:;;:;;;;;:;;;;;.-;;::;~-;;::;;;:;; "11001" 137 SILJ'f QAYU ~j lh S.IHO · '•4j, ah ,,.._. 

------
SRt£ · d.r.p, (ir.o to nrd iuc frOri1,ftll"'t l 
fo tt:•• •9.'tll y c:.n~Ji re , hotd t.,lCht 

TT 87·18 

DESCAI PTION 

!,"J,J,11r SH.r · llpht ho•l'l . w-er top' tlu• 
to r•in , luud. f rne tr•in , IIJ,Aflt· c•h••• ~'C , ,,,,, 
Sll1Y SMD · li•h l fto•t~ . dtr . atd ro ltttt 
rroi11 , •Jirhf /r c:ob•..1 ' "'' · 
CUYIY Wl'l"L ~ , , .. SANO: lftrr r~gll ceft cltt 

5.0' 
fOO 97 0 to l'.,ootly gcod~tl 

r .o"Cl l21 IOOj10017e CLAY., , th WD dotlc rcdduh l;uortto , f lll c 
.,. ,,., ,~t. r: . ...... 

SP 
IO.cf 

10019:>1 2 S~D: f t'lf '/ , Mt#t . c~OI$ ~ ''"'" I CMlll. oro.-e- 1 
toJ1•: 

.I.L!ll::ll. 
DCPTH LOG Pt 1112: ·4 ~zoo D£ SCRIPTIOif 

S~D · .Ciro•n . f<tl , c:ootu , td l ottd , t 011nded, 

10110r ' - -- - - - -
~ 

----· -
0 

SP --{ 

,.-~£ gror , dllnp , I OOit,fud 9ro in f1er: ot 
rotlo , cleOtl ' and. 

9 .0 ' 
IOOI9il I 

~ TT 87·19 

DESC~IPliOtl D£PTH L0-6 PI 1\12 ~ -1 ·2CO D£/'TH L()(; PI tf/ 2 ·4 -tc;O OESCIUPTIOil 

:'J. O' I 100 100 ~ fiUti , IOOS~ .e td tJfO irt, fOil' fJIOVtl IO " fj__J~~ 
S/lrO SlUT SAND · l>u..-n , "'~' , ... ,., dfle 

~ ~~utllld 

I 1 I j j~o. bto•" tto ; .(u-p, cac.,u gto u t, rom'lffd , 
100 99 0 I ;-,-,)' le. fJOniJ/41r!ft1CI• 11111 ~~~~~sU,.. 

10.0' 

1001••1• 
SP 

961 8:. 1 ' 

SANO · t. ro'"n , tto •st,loos!f ,utru tra in , 
fl~~ ~ f tl fi 7rJ. fl'" fr gtod~fiiiOtt· pfol f •C. 
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NOTE• 
BLOW · COUNT GRAPHS ·FOR' '2" BULLNOSE 
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.LEGEND ,(jF EARTH MATERIALS LEGEND OF BORING OPERATIONS INFORMATION CONTAINED ON THIS SHEET IS ·MAD£ AVAlLA!iLE TO . PROSPECTiVE .. iiii)OERS. F!)fl 
INFORiiiATIOO PURPOSES ONU ANO IS NOT TO 8€ CONSIOER£0 A PART OF THE. CONTRACT 
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~lASSIFI_CATION OF EARTH t,eATERIALS IS . BASED . UPON '· FJELD ' INSP.EC:l'fON ·, MID ' IS 
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GROUND WATER SURFACE 

BlOWS /FT. WITH 1.4" 
DRIVE SAMPLER . 

-:~ :~: . BLOW COUNT ON .CASING 

CONFORMABLE MATERIAL 

IINr.nNCnAU"I\AI C UI\TCAII'\1 
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ENCOUNTERED WHICH MAY BE AT VAiliANCE FROI\4 INFORI,IA liON CONTAINED IJEREJN . 
CLASSIFICATION OF EAIHii l,lATERIALS IS BASED· \JPON FIELD tiiSPECTION.· AND IS . 
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NOTES. 
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SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT __ _:_C_hannelization - l\;;ua F :t:: _+~ River _ JOB HO. __ E_3_2._-_Lr_9 __ _ 

MOISTURE CON TENT- % DRY WEIGH T 
r- O~TIM::;-r----- ·- --

M QIST'.J R£ M AXIMUM ORY 
CCl-ITCNT O~HSITY 

'·# ORY WT, l.BS~ ·CU , F T • 

----- - ·-----
SOUR CE 

- ··- - ·--------------- ·-----t---- -

Boring #4@ 1'-2 ' l3 . 8 -- 11 3 .0 

TEST 
DESIGNATION 

T EST 
METHOD 

LAB 
N O . 

--------·-------1 

0698 A 2- 49 -68 

. ·-·--- --·-·-----+---lf--------1 

'---'-------·----

-·-·--·- ----- -- - --------------, 

... ... 
c ... 
L> •.. 

--- ---;-- - ---2---- -+-~.; ~: :: -------:~:'-:-: ---1----::.C: ::.::c=:c=;.:.~----j 
f---"--- +--"-!.3_._. _ __i~~=~~ ----z;-=-- -~~~- -=-~~= -_____ ,_,_·_· --t----•::..•:.:·co2coooc_ __ --l 

.C .~ a.. - "--- -'---"-06:._ _ _J__:._I O::.;·_:o . ..C~=..:.::.~ ---' ~-- - $5 , ~8G 

!3-8 



I SUMMAHY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT ChannelizaLion - Agua Fria River JOB NO . E82-LI9 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

MO ISTURE·DEN SITY RELATIONSHIP TEST METHOD DATA 

I METt<ODtMATERii\L MO L 
0 

NO. OF BLOWS PE R HAMMER HEIGHT OF COM PA CTIVE EFFORT 
. OIAM(lf.R , r!(I~Hf LA Y t::R S L AYER WI; IGHT FALL FT . LOS/C U. FT . ,- ---":---·-c·-Ec;;. -----,--- , , ""' ___,---,-:-,-:-: .. - -+---.:....::.,"-,"-.-=,:..:.:..:__:. __ -1 

_ n -~ -~-_:_~-~--- ·--~~~-= G 5ij''- ~=---~~-=-- ---~~-- .·- :·: ~-~:=t~--:-,~-~-~--_-:__·~~~--~----_-,;_c"-2:..:..~3-IC'-'..;,.--~--------~ 
---~-- -- ~.3 ; :~-,----~--~----7.~.~- - ---~---1-- ---- -2.~.--- -------· 12 .3 75 -·----··· ____ I_-_ . - _____ -:''-:-----'~--=-'-----'-·-=·-"· •:.....::'-..::" .::5:.... _ _,_1_:._'...:•_··---'----•:..:•:..:.·.::':...":._ __ -l 

AASH TO Tl30 c::1d ASTM 01.557 •Niod:liod Pooclo r! 

I 
--,.-------- -- .--·-· ~---- ·- - - r--·-

METHOD MATERIAL r---·- - MCL D N:J. O F i RLOWSPER HAMMFR HEIGHT OF COMPACliVE EFFORT 
O:IJ.t(T(i1 H[ IG.,T LA Y ERS ' LAYE:R WEIGHT FALL FT . LBSICU.FT . 

~4 ----;::---~~r---;---~-- 2S 10.0 LB'i. 18" :SG.2 50 

r----''-' --+--~- --· ·_· - ~-=-~:.:-- ·--.....: -- -··L-~ -----~~~-03.,'.-· _· -;·t_-_-_-_-_-',~·~· -·-_-_-_-_t'-_-_-_-_-_-_-.::.,""::.:•:.:.·~•.c..•"":...•=-_-_-_-_-_~-l 
___ ___£·-·+---'·3:..../_;4_-f-_4,_' __ . --- -~~ --·5-::i· ·---~5 _ _ _ 1_0 . 0 LU5. I'J " {) 

L _...co:__.._ __ ·c_lf_• ___ c__::_"'-' _ _ .~ :..~a ·· _ -~ ·- - :e> -~- --._ -t·-=-o~.'?=-....::-':~C:s-'-. -1'----,'-'.-.c-. --1-----"~.:::::..:::.:::.:..----1 
---~--~'--·-·--· 

I 
I 
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SERGENT, HAUSKINS & BECKWITH 
(O t·~: t.ILi l ll(j ~ O IL MIU f'OJIW"fl('fl I:'Hi "'· [f US 

MA !(~ ALS T::5 f ltlli (f'i (il t,j: f. »:> 

·-------

E NG 1'4~£RING AIUL Y5 15 P HY SICI<l TEST!t, (i Cl.ALITY CO NTROL 

REPORT ON LABORATORY TESTS 

PR OJECT Channelization - Agua Fria River 

LOCATION __ ~J]-~mas~oad & I-10; Haricopa County, AZ 

PER..'-!EABILITY TEST 
(Pres~~zed Permeameter) 

F IELD I:.X PLOR .o\ TiON 

DATE 

JOB NO. E82:: __ 4_9 __ _ 

LAB .NO. 2-L~9- 68 

Sample Moring #4@ 1 ' -2 ' 
-~~-~~-~-------------------------------

Remo lded to Density of 109 , I , PCF at l3. 0 ~~ 

Diame t er L+ . 920 em Length 5 . 08 Area 19.01 2 Vol. 96 . 62cc em em 

T.v 169. ~- grms. w 13.0 % wf 16 . 9 % G v cc s 0 -----·--· s s --------

Vo id Ra l:io Dry Den s ity PCF Trials days 

Pressur e Hea·d Q Ti me K K 
(PSI) (incl~cs) (cc) 

F . H . 48.8 52 

10 

L+ 7. 8 91+ 

16 

46.5 147 

5 185 . 9 113 
73 

5 185 . 7 71 

46 

5 182.6 56 

33 

PH O ENI X 

( 6 02) 2 7 2·68 40 

(min.) ( em;' sec) 

108 0 l. 7x1o-6 

1080 3 .3xl0 -7 

2916 l.2xl 0- 6 

2916 3.3xl0 -7 

6918 8 . 0xl0- 7 

1650 6 . 4xl0 - I 

1650 4.2xl0 -7 

1463 Lf . 6xl0 - 7 

1463 J.Oxl 0- 7 

l4 n . -7 3.6xl0 

14 7Lt 2 .0xl0 -7 

EL PA!>O 

!915) 772-3088 

([t/·)lr) 

2 

0 . 3 

1.2 

0.3 

0.8 

0. 7 
0 . 4 

0.5 

0.3 

04 

0.2 

.r,Lauau EllOUF: 

<505l J-1.4 - 9940 

l{cma rks 

Input iiQ '' 

Ou tput "Q" 
Input: ''Q" 
Outpu t "Q" 

Input "Q" 

Input II Q'' 

Output ''Q'' 
Input "Qll 

Output tiQII 

Input '' Q" 
Output ' 'Q '' 

13-10 



I 

I 
I 
I 
I 
I 
I 
I 

SERGENT, HAUSKINS & BECKWITH COI;~ Ul TI."IG SOIL ~1.0 F" () tl N f: .\TIO N (NG I Hf. ( RS 

\.~ AI UHA LS TE S TING ENG il;( [ P.S !rs71 
-~~----E.-G-IN-EE-R-I N_G_AN_A-L Y-5-. $--------?-IIY-S-IC-AL_T_E_Sl-111-G ----------0-U A-L-I T_Y _CO_N_Tfl-OL----------F--IE-l O-E-X-P L-0-RA-T I-0-N --

REPORT ON LAB ORATO RY TESTS 
DA TE ------------

PROJECT __ qhann e l i za tion -:- Agua -~~~- ~ a - ~ j:v ':_~ ___ _ _ _ _ JO B N0 ._£_8_2 __ -_4_9 ____ __ 
LOCATI ON Thoma s Ro a d & I - 10; M:aricopa County , AZ Lt>.B NO. 2 - Ll-9 - 69 

Sampl e 

PERHEABILI TY TEST 
(Pres sur ize d Pcrmcamc ter) 

Bor i ng #9@ 1 ' - 2 ' 

Remolded to Dens i t y of ___ 1_0_8 __ . :J_r: __ P CF a t ____ 1_1._, _. 9 _____ "/o 

Diameter _ _c.4_ • ...::.9_2 __ cm Length 5 . 08 em Area 19 . 01 

w s 168.0 grms. VI 
0 

_l_L-'-t _. -'-9 _ % w f _1_8_. 0 _ _ % G s 

2 em Vol. 96. 62cc 

v 
s 

_________ c c 

Void Ratio Dr y Dens ity PCF Trials ____ cays - - -

I Prcs~ur e nead r• 
'I T ::.mc K K 

F . H. 

I 
I 
I Constant 

I 
I 
I 
I 

fl 

( i nche s) _( cc) 

L,2. 5 195 

1+2 . J 29 0 

42 . 9 265 
40 . 1 380 
Lf J . 5 240 
Ll] . 4 280 

40.6 400 

66 .0 920 

66.0 76 0 

P H O ENI X 

<002 1 2 72 - 68 4 8 

(min . ) ( C l;/ S <,;t;. ) 

8 1. Oxl O- J 

26 4 . 6xl0 - 4 

L•1 2 . 6x10 - 4 

132 1. 3xlo - L• 

135 7 . 2x l0 - 5 

311 3 . 6x1 0 
.. 5 

383 4 .5x l 0 -5 

l2l3 2 . 0x10-S 

1463 1. L•x l O - 5 

EL PASO 

<9 15> 7 72·3 C a a 

([ t / yrl_ 

10Lf 0 

479 
273 

13 0 

74 
38 

47 
21 

15 

A L~j U';J l.: ERQU E 

{50 5 ) 34~· 9 3.o!O 

!{ cnw. r k:.; 

Input f Output 

3- ll 



• 

• 

Agua Fria Levee West, PAL 18 
Avondale, Arizona 

6005500 16 

B-2 

June 17, 2011 
Project No. 600550016 



r-lllli .. - - - ---'I 
'---' 

,:-r... 
; z: 
: ~ j 

1 4 : 

I : 

~ ~ I 
!"" 
\1 
j; 
l ~ 

j'Oi 
!' !J 
\'Z ' 

HOLE UNIFIED 
NQ Eei!:L.__~ 

i'"· ---It:.~ I f'IT <TP> #1 2"'-3."' ML 
;1.:; 
l t 'j : If TD-1 
: 1G 
I I 
i 1 "7j 

5"-o" SP-SM 

- - • - - -- - - - -
____ I.aB!Jl..AU.O.N...OF_TE.SL..aESl.!LI.-~--,---------· 

---------------J~~~b~t~~9A-~-ec~-s~~7~S~3~--·------------------------------------------·---------------

SIEVE ANAL YS IS-ACCUt1 '1. PASSING LAB NO 
.1.-. L. e. I • #209.J.lQQ_Jt~Q. #40 #30 !t.~ :ji8 H_____._25" • 3[~~"·-------------

.NP 

NP 

• 75" 1" l . S" 2" 2.5" 3" 3.5" 4" 6" 8" 10" 12" 

68.9 eo 89 93 95 98 99 

Q,_2___9 __ __u__ 13 18 44 64 
96 96 100 

99 100 3-3753-1 

69 83 87~l___9~3~-------------
3-3753-2 

i I 
I" 
:If/ 
I 

TP-2 2 - c;:;~-~ c:: ... .. ~ ~-- SP --·----- ---------~N~P _____ o 3 
93 94 

1.2 
98 

~L___i! 
100 

59 70 73 82 85 88 91 
3-3753-3 

!''i ; .. :: 

:zs: 
;2-:i ; 

· : ; 

,:..; ; 
~3 : . 

.• J:: 
; I 

TP-2 

TP-3 

TP-4 

TP-5 

TP-0:: t3.? ' '' -

:::: 
~~6 , TP-o 

!::' 
:=~:..· -----------------
i".: ; 
i ~: i 

4.5" -5.5" GP 

2 / -3,.. se 

1.5"-2.5" SP 

4"-5" se 

2"-3" SP 

NP .4 t 
68 72 

- NP .4 2 
100 

- NP 3.2 4 
86 89 

- NP 2.2 3 
76 80 

- NP .2 1 

~~-----------:-------~--·.003 · t:S 
I I I 
• .-•• c:.j ~ 
; I 

i"~ 

- ..:: ~ 

" 7 ~ 
i •• : 

2 3 (:; 12 17 19 
83 90 100 

~e 73 83 93 95 ~5 

__ L2 2? 51 80 8£ se 

11 20 32 56 67 70 
92 95 100 

7 1:5_ 24 __ 43 52 54 
89 92 94 100 

12 25 44 81 92 94 

'-------· --------·---------------------
~ -i' 

~ ~ ;- . 

~:~: ________________ _ 
~ ~ 2 i 
::..J . 
I ' 
: ~~ · 

29 36 47 57 
3-3753-4 

96 9/L 97 97 
3-3753-5 

92 93 95 98 ··· ··---
3-3753-6 

76 78 81 83 
3-3753-7 

_62 6::,i 69. 72 
3-3753-8 

97 98 98 100 3-3753-9 
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SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

Agua Fria River Channelization 
PROJECT ____ SL_A __ J_o_b_N_o_. __ A_Z_-_MC_-_O_S _____________________ JOBNO. ___ L_T_8_3-_3_7_5_3 ____ _ 

115 
....: 
u.. 
::) 
u 
~ 
en 
_J 

I 113 >-..... 
ii) 
z 
w 

· . Iii t;!·t~ PH. ;JU: t; l·t; IJi~ iWI 'r'iil :1; !, II.J JfH : .~:·1· i!' lll ·!Iii Lf!i!l.:: i:lij fil:! ru ~t ·:r __ Ht+tHHI 
~t . ~1 ... r~t r.T:n ..... . . ,. ~td 1 ~··· ... I .• 4~r -t~: - - tl· .. p :'r.: T ~ 
H llli • ;t . ~::r it~ l!J; •<~ r '!r ; ! ··P: j-;j! ~:..: iii(· H: : -!l:i r:.:. WmW!tmhl!::··n1Iit. mtf.mft~ 
fl. q:-J .t _. tt - : ::. ·tt; - ~lrr!rJ~ , . : ! . ~ J .; ·.! : ~ ;p tttt n.~: .z'.t: J~+ · ' ~ : : -~ ~~ r'" ... ! t ~ -

0 

>-
ct: 
0 

111 

109 
6 10 14 18 22 

MOISTURE CONTENT-% DRY WEIGHT 

:row~ MAXNUMORY TEST TEST LAB OJ !WI!: SOURCI!: CONT!HT DENSITY DESIGNATIOO METHOO NO. 
"!;!)ft(WT. I..EIS./CU. FT. 

TP-4 @ 2'-3' & TP-6 @ 2'-3' 
Hith 6.5% Cement Phoenix AASHTO 
Type II 12.4 114.4 Tl34 B 3-3753-6 &9 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA 

AASHTO T99 end ASTM D59S (Standard Praetorl 

MI!:THOD loiATERIAL 
MOLO NO. OF" BLOWS PEA HAMMER HEIGHT OF COMP,O,CTIVE EFFORT 

OIAMET!" Hf lGHT L,O,YERS L,O,VER WEIGHT F,O,LL FT. LBSICU. FT. 

A -·· ... . . !!8 .. 3 25 5.5 LBS . 12'. 1 2,J75 

II · U ... .- . !SB" 3 •• s . s Las . 12" 1 2. 31 7 

c: ~J/4 ... " · ~a ·· • 25 5 . 5 l.BS . 12" I Z.J75 

0 -314 •" 4 . sa· · 3 •• 5.5 LBS. ll"' I Z,l17 

AASHTO T180 and ASTM· 01557 (Modified Proctor) 

M!THOO MATERIAL 
MOLD NO. OF BLOWS PER HAMMER. HEIGHT OF COMPACTIVE EFFORT 

04N-4£T~ H£1GHT L,O,YERS ' L,O,V£R WEIGHT F,O,LL FT.I..BSICU. FT. 

A ... ... • . 58 .. • .. 10 . 0 LBS . II " 5& , %50 

II -·· ... 4 . , • .• • •• ·· 10.0 L.BS . 1 a_" ss.uo 
c •Sf 4 ... 4 . 51 " ! Z5 \0 . 0 LBS . "" s•.zso 
0 ·lf .. ... .t . si ·· • •• 1 O. ? t.es . II" 5.5,tio 

I -tXt _S_E_~-~-N~-~-L:-:K-~-:-~n-~-:-~~-N~-c._-~-.-~n~~C:-,.~-:W-,ts-lf_H_ 
- t- P HOEN fX • ALBU~VERQUE: i S:AN1'A FE 

B-2 
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_ , _ SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANO FOUNDATION ENGIIIEERS 
I s MAT ERIALS TESTING ENGINEERS -, 8 ~------------------------------------------------------

ENGINEERING ANAL-YSIS PHYSICA-l TE STING QUALITY CONTROL FIE LD E:XPLORATION 

I 

REPORT ON LABORATORY TESTS 

Agua Fti~ Rl.ver Channelization 
DATE __________ __ 

PROJECT ______ SL_A __ J~o_b~No_.~· _A_z_~_M~C_-0_5 ___________________________ JOBNO. LT83-3753 

LO CATION Thomas Rd. to Indian School Rd.; Maricopa County LAB NO. 3-3753-6 & 9 

CLIENT ______ s_~_· m_o_n_s~,_L_~-·~· & __ · A_s_s_o_c_~_·a_t_e_s~,_I_n_c __ . ___ 
P. 0. Box 2712 

ADDRE;SS Tucson, AZ 85702 

TP-.4 @ 2'-3' & TP-6 @ 2 '-3' Combined 
SOURCE OF SAMPLE ______ ~~--------------~---------------------------------------------

MA T.E Rl A L ______ P_o_o_r_l_::y __ G_r_a_:\i_·e_d __ S_a_n_d ___________ SAMPlED B y __________ S_H_B_/_R_I_C ______________ __ 

SUBMITTED BY SHB/RIC REQUESTED BY _______ J_o_h_n ·n. Lynch, P.E. 

TESTED ADOT 241/AASHTO Tl34 compaction DATE R E CE IV ED-----------------------------

TEST RESULTS 

CEMENT TREATED SAND 

C-e-m-ent: Phoenix Typ-e II Low Alkali 

LAB NO. 3753-6 & 9 A B c D E 

SAMPLE 

I Cement, % 

MOISTURE% 

5 . 5 

ll.8 

6.5 

12.6 

(average of 

7.5 

12. 3 

3 specimens) 

8.5 9.5 

10.6 11.7 

I 
I 
I 
I 
I 
I 

DRY DENSITY (PCF) 

SPECIMEN DIA. (IN.) 

SPECiMEN HT. (IN.) 

UNCONFINED 

COMPRESSIVE STRENGTH 

PSI @ 7 Days 

PHOENIX 

! dOt! Z.7t·6848 

112. l 

4.0 

4 . 58 

106 

113.3 

4.0 

4.58 

152 

El. PASO 

<915l 7 7 t .loaa 

114.5 114.6 

4.0 4.0 

4.58 4.58 

225 320 

A LBUQUERQUE 

' 505i 144-9940 

116.7 

4.0 

4.58 

439 

B-3 
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<!) 
;> 
·rl 
rJl 
rJl 
<1.1 ,., 
0. s 
0 . 
u 
'0 
<lJ 
1:1 
•rl .... 
1:1 
0 
u 
g 

Agua fria River Channelization 
PROJECT _ ___:::_S~L~A_:'::..:J o~b~N~o~ • ...cA~Z:!_-..!.cM~C_-~0 5o!__ ---------- JOB NO. LT8 3-3 7 53 

Source TP-4 @ 2 '-3' & TP-:6 @ 2'-3' 1vith Phoenix T~Lab No. 3-3753-6 & 9 

II Cement 

1-+--1-+-++-+-1--H--+-+-H-HI--f-lc-l- -· ·-· --· -- -- -- · · 

800 1 1 I ~, I 

l:tt1~tt:ttmm~mttttttttttttttttttmtt--t1=Ji-t=- ---·· 
-l-l--+-1--H- H--HI-H - - rj- -- -L--f-++++-l,,rr-1 

600mmmmmmmmmmmmmmmmmmmm 

1--1-1-+-l-+-t--H-++-HI-1-H-l+-H H-+--1---H H-1-f-t-H-H- +_ +1---t-+-' +-Hl ++-1·+-r..f·-1l-1l-f--E; EE-$=tlttEE 

6.5 7. 5 8. 5 9.5 10.5 ll. 5 

7. Cement (Type II) 

I 

-t%1: _S_ER_c~-~-u~-,~-~ ~-.~-L ~-.~-:.-~:-~-,~-•• -~.~-.~-:-~-IT_H B- 4 
p~Ql!W' t A!o.lUQ\.!I!.QI.!l t l(j. f'~lQ t Tll<a.Qft 

-~-
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SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

Agua Fria River Channeli za tion 
PROJECT ____ SL_A __ J_o_b_N_o_. __ A_Z_-_MC_-_o_s _____________________ JOBHO .. ___ L_T_8_3-_J_7_5_J __ __ 

129 
~ 
u. 
:::) 
u 
~ 
al _, . 
I 127 >-

1-
i7) 
z 
w 
0 
>-
0::: 
0 

125 

CURVE 

--
lolf:THOO 

.. 
8 

c 
0 

-,.~·THOO 

.. 
II 

c 
0 

: I+ I 

. riff •. I+ ~-. mff1l: t , 
~!;t1 ;fH d; .. 1.:·· .; ; 1-·· ·rfJf:J!i~ ::~~~ - .:: I ·H~ ;.rtl t i.:'ft:ff! t r~ · · · · 

li 

. J .-

)H1 ~ti ~t 
1t _H ;;;r:ft: t,mr+il:;-:!r:: d!: tij'!.r~1i. ii.;-Hl!':·l: ~;J· JH! ii!f_ ~~ .J1H . rn . mt~ H , ,.,. t t ··! HHI ~ ···· ' ... , .... -~ tH·• . • J .. f r~· ·· I.Jt!;"'f~. I. -i 

5 7 9 ll 13 

MOISTURE CONTENT- %DRY WEIGHT 

O,TIMUM MAXIMUM DRY TEST TEST 
SOURCE 

MOISTU~ 
DENSITY LA II 

a:Jr.ITO.cf DESIGNATION METHOD NO, 
,01\YWT. LBS/CU. FT . 

TP-5 @ 1. 5' - 2.5 ' & 4' - 5' 
vlith 6. 0% 
Type II 

MATERIAL ... ... 
-3 / <6 

.. J/..t . 

MATERIAL ... ... 
• :t/f _,,. 

Cemen t Phoenix MSHTO 
10.8 126 . 2 Tl34 B 3-375 3-7 &8 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA 

AASHTO T99 end ASTM D698 !Sta ndard Proctor) 

MOLD NO. OF IILO'ItSP.ER HAMMER HEIGHT OF COMPACT!VE EFFOIH 
OI.AMETVl H!: IGHT LA Y ERS LAYER WE IGHT FALL FT. LBSICU. FT. . .. ... . 50 '' 3 2> 5 . $ L.BS • 1 2. •• 1!:,375 ... .&.$~ '' 3 •• :5 . !1 L6, . 12 .. I Z . 31 T 

4 " ._,, ... J lS !L! Les . 11" 12.11' 

6.'' .c . s.a " l •• '5 . '5 \..83 . 1l.u l 2 .) f7 

AASHTO T1 SO and ASTM 01557 (Modified Proctor) 

MOLD NO. OF BLOWS PER 
()C,.tJ.4£TV. H£1GHT LAYERS L AYER ... • -se ... • .. ... .. ,. ... ! •• ... <( , ... .. • il ... • . SI" • •• 

HAMMER 
WEIGHT 

10 . 0 L.BS • 

10 . 0 LBS . 

tO.O L85. 

10.1) l..BS . 

HEIGHT OF COMPACTIVE -EFFORT 
FALL F.T. LBS/CU, FT. 

It'" 111.2.$0 

' ... ss.tee 
u; n $0 , 110 , ... 

·· - ~·· 

SERGENT, HAUSKINS & BECKWITH 

CQNiU'-TtNCii Q~QTECHNIC A.l. ENGINEERS 
PHMHtX • ,ld .. ltUOUB~UUf. • 5-A:HTh FE 
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I_ -l[BJI __ S_E_R_G_E_N_T_, _H_A_U_S_K_IN_S_&_B_E_C_K_W_IT_H ___ ~~_A"r_sEu_R~_:'L_"sG_r_52_~~-'"_A~-oE_:_~~-:E_ot_Rrs_' 0_"_E_"G_'"_(_(_Rs _____ _ 

I B I 
ENGINEERING ANALYS I S PHYSICAL TEST I NG QUALITY COt.lTROL FIELD EXPLORATION 

I 

REPORT OH LA BORA TORY TESTS 

Agua Fria River Channelization 
DATE _________ __ 

PROJ ECT ____ ~S=LA~J~o~b~No~·~A=Z~-~M~C-_0~5~------------------~~---JOB NO . LT83-3753 

LOCATION Thomas Rd. to Indian School Rd . ; Maricopa Co4i1ty LAB NO. 3- 3 7 53-7 & 8 

P. 0. Box 2712 
CL IENT ______ S_i_m_on_s~,_L_~_._&_A_s_s_o_c_~_· a_t_e_s~,_I_n_c_. __ ADDRESS Tucson, . AZ 85702 

SOURC E OF SAMPLE ____ 1_'P_-~5 __ C~o_m~b~i_n_e_d __ S~a_m~[~)l~e~s __ o_f __ l_.~S_' __ t_o __ 2_.~5_1 
__ a~u~d~4_1_t_o_5_1 

______________ __ 

MATERIAL Poorly Graded Sand w/some Gravel SAMPLED BY SHB/RIC 

SUBMITTED BY SHB/RIC RE QUESTED BY _____ ..:..J..:..o·.:.:h.:.:n~nch , P·.E . 

TESTE D ADOT 241/AASHTO T134 compaction DAT E RECEI VED _ _ ______________ _ 

TEST RE SULTS 

CEMENT TREATED SAND \-liTH SOME GRAVEL 

Cement: Phoenix Type II-

LAB NO. 3753-7 & 8 

SAMPLE 

Cement, % 

MOISTURE % 

DRY DENSITY (PCF) 

SPECIMEN DIA. (IN .) 

SPECIMEN HT. (IN.) 

UNCONFINED 

COMPRESSIVE STRENGTH 

PSI @ 7 days 

PH O EN I X 

( 60~) 272-6848 

Low Alkali 
A 

4.0 

9.5 

122.4 

4.0 

4.58 

269 

B 

(average 

5.0 

9.3 

123 . 5 

4.0 

4.58 

397 

EL PASO 

1915) '7'1'2· 3088 

c D 

of 3 specimens) 

6 . 0 7.0 

9.3 9 . 2 

125.0 125.9 

4.0 4.0 

4.58 4.58 

561 697 

ALBU QU ERQUE 

( ~0~) 34o4-l!?<4Q 

E 

8.0 

9.4 

127 . 6 

4.0 

4.58 

831 

B- 6 
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PROJECT 

Source 

Agua Fria River Channelization 
SLA Job No. AZ-MC-05 

TP-5@ 1.5'-2.5' & 4'-5' with Phoenix Type 

II Cement 

t-+-f- H-t-1- ,.!l' 

JOB HO. LT8J-3753 

Lab No. 3-3753-7 & 8 

~ ·l~~~-H·4-114HHH4-IH 

. I 

400rummmwmmmmmmmmmm=mstmmmm 

0 8f~~±tlE±LEf~~±gE±~~±HE±tif~IE±tl~ 
4.5 5.5 6. 5 7 0 5 8.5 9.5 10.5 

% Cement (Type II) 
_I _ 

_ V?:1: _s_ER_~:-~:-~~-~:-. ~-:-:U-;:~-.. :-;~-; .-~.-~-;,8-,~~-.~-:-;-IT_H -,- B-7 
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JOB NO. 84-2 08 BY .....;T~H:._ __ DATE 5 Oct 84 

KEY I BORING I DEPTH I ELEV. I SOIL CI!.ASStnCATION 

B-1 ~o:rr:!l 1 (SP) SAND with s•ome gravel 1 

~----~------~------~------~----------------------------------------------~ 

U.S. STANDARD StEVE SIZE 
NO. 200 NO. 100 60 40 20 NO. lD NO. 4 · .)7 5' • 7 5• 1' 1 f 2• 
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20 

30 C/)-{ 
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20 

C/)0 
-tZ 
fTl 
~ 

CD 
Sl) , ,..... 
;r- I 

71 I I I I I I I I II 

10 10 -(D 
:J 

~ I I ~ 
,, 

(Q 0 0 - ·· -
01.01 100 ::J 

CD 
0.1 1.0 

GRAIN SIZE IN MILLIMETERS 
10 

CD 
~ ,..... 
::J 

----~--r---~c===:~- I GBAYEL ,. I .--- I SAND ~ E [ COARS
1
E 1 SILT OR CLAY FINE I MEDIUM I cofse FIN , . •coBBLES 

(Q 

·-- · -
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JOB NO. 84-208. BY_'l'~H.._ __ DATE 8 Oct 84 

DEPTH I ELEV. SOIL CLASSIFICATION 
20;..21.!5 

NO. 200 NO. 100 

....{Mj 

0.1 

SP) fine:to:medium SAND with trace sll-f' .. 

U.S. STANDARD SIEVE SIZE 
60 401 20 

R 

1.0 

NO. lO 

\ 
R 

GRAIN SIZE IN MILLIMETERS 

NO.4 !3J:?# • 75# 1' li4' 2' 

10 

LOO 

90 

80 

70 
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30 

10 
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1 
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1
•
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•COBBLES 
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z -G) 
:!!;o 
~l> 
(.f)z 
01 
rW 
oN 
~fll 
(./) 

~0 
"'Tl
-U> 0-i 
~:0 
OOJ zc 
(1)-i 
-<(./)0 .,z 
rn 
~ -

-



! 
; 

I 
I 
I 
I 
I 
I 

!I 

• 
I 
I 
I 
I ., 
I 
I 

, 

APPENDIX C 

Fill Specification · 
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ENGINEERED ~lLL SPECf~lCATION 

The engineered fill material or aggregate base course (ABC) 

material composing such a fill should be thoroughly mixed for 

uniform consistency, be completely free of vegetation, roots, 

rubble, debris or other deleterious matter, and shall conform to 

the· following specifications. 

Gradation (ASTM 0422) 
· sieve Size % Passing by Weight 

~ill ABC 

6" 

1 l/2" 

14 

1200 

Plastic Index (ASTM 0424) 

Percent Expansion 

Abrasion 

Soluble Sulfates (%) 

100 

50 Max 

12 Max 

l. 0 Max 

0.10 Max 

100 

45-90 

0-12 

5 Max 

0.0 

50 Max 

0.10 Max 

*Expansion shall be measured during saturation of a remolded 

sample compacted to 95\ of Standard Proctor (ASTM 0698) density 

at optimum moisture content which is subject to a load intensity 

of l PSI. 

desert earth engineering 
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desert earth engineering 
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JOBNO. 84-209 BY RMP ---- DATE 19 Oct 84 

I KEY I BORING I DEPTH I ELEII . ! SOIL CLASSIFICATION 

I 

1 1 B-3 ls-6. sl - _ jTSwr·siNDwi.~~h_:s:::..-o::::.:-· in::..:: .. e:_-~g...=.r-=a:..:.v-=-el=----------1 

U.S. STAN DARD SIEVE SIZE 
NO.4 .-j7 )'· •? 5' ( 1( .::.' NO. 200 NO. 100 . GO qQ 20 NO. 10 

100 :::n:::::l" TJI 

./ 
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80 

70 
+ I I I I I II / -

60 
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40 
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20 
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10 
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0.01 0.1 1.0 10 100 

GRAIN SIZE IN MILLIMETERS 
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SAND -·--...,,---:::-;:GR:-:-:AV-;;::-EL--~,~~. I 

I SILT OR CLAY FINE I MEDIUM J COARSE FINE I COARSE 
. . -· - 'COBBLES 
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JOB NO. 84-2 09 BY RMP DATE 19 Oct 84 

I KEY I BORING I DEPTH I ELEV. I SOil}LASSIFICATION 

1 1 
B-J 110-11. ~ 1 (SP) f-m SANiYWltn trace gravel and slit 

~------~------4-------4-------~-------------- ~ 

U.S. STANDARD SIEVE SIZE 
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~7~' . , ¥ _ ,. I' 

NO. 4 • j "' • 7 5 1 1 ;, ::. 
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JOB NO. 84-2 09 BY -'R:..::M::.:.!P=---- DATE 16 Oc t 84 

I KEY I BORING I DEPTH I ELEV. I SOIL CLASSIFICATION 

1 1 B-9 14.5-61 !CSM) f-m sAND----wlth-somesllt 

NO. ZOO NO. 100 

-~ 

-
0.0! 0.1 

U.S. STANDARD SIEVE SIZE 
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N0.4 .~j75' .?5'(1:.'::.' 
:tl=rr:'l 

10 

100 

90 

80 

70 

60 

so 

40 

30 

20 

~mr . 0 
\oo 

r-- . -------c SAND ------'--r-1 --'--;:-GR~M::;::-EL------r,l. I 
L SILT OR CLAY ~ FINE I MEDIUM __ ] COARSE FINE L COARSE ' C013[3L ES 

...-.. 
c 
z 
- G) 
,.,::0 
~ l> -
(J) Z 
01 
rcn 
nN 
rfTl 
l:> 
(j) 
(}) 0 
'Tl-_ (f) 
()~ 

~::0 
O CD zc 
(})~ 
-<-
(j) o 

4 Z 
£11 
3; __, 

~-----------------------------------------------------------------------------------------~ 

..... - ---- ---- ------------



•. - ------ .. _ - - -----·-
JOB NO. 84-2 09 BY _,RM~P __ DATE 19 Oct 84 

~~ ------- -- -

KEY BORING DEPTH ELEV. SOIL CLASSIFICATION 
~ 

B-10 9.5-1 (SP) F~M SAND with trace silt and gravel 

-
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JOB N0.84-2 09 BY RMP DATE 16 Oct 84 

KEY I BORING DEPTH ELEV. SOIL CLASSIFICATION 

I I B-11 19.5-1~ I(SP) f-m SANbwrthtrace gravel s1lt 
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APPENDIX B 

Laboratory Results 
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JOB NO. 84-208 BY__.TuH.____ DATE 7 Nov 84 

DEPTH ELEV. I SOIL CLASSif iCATION 
( sw) SAND-with some gravel e.hd trace silt 
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JOB NO. 84-2 09A BY RMP DATE 11 Feb 85 

KEY I BORING I DEPTH I ELEV. I SG.IL Cl-ASSIFICATION 
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CEMENT CONTENT 

:?OIL-CEMENT 
PRY STREN~TH VS. CE~£NT CONTENT 

Sample Description 

_sample Source 
Sa!llple No . 

~ 
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84-209B BY RMP DATE 11 Feb 8.5 JOB NO "'' W!f't I._ 

. -
KEY BORING DEPTH ELEV. SOIL Cl ASSIFICATION 

Samn1 e 1 SAND with trac e ~ravel and silt 
.. 

. . -
~ 

-
U.S. STANDARD SIEVE SI:ZE 

• 7 5' 1... 1 i' 2' 
100 NO. 200 NO. 100 60 40 20 NO. lO N0.4 .375' 

100 /9 -' 
..... c 

~G) 
i 

90 90 
:!!:;u 

80 80 
~l> 
cnZ 

" 
0 I 

70 70 f=(J) 
1- f 

~ -::x= nN 
S2 I[Tl 
u..l 60 - 60 l> 'ill= . 

iD CJ) 
~ cn ·o 

c. Q: -ra(ii ~ 50 50 
CD u:: (')-I 
(J) 1- ~ ~::u 
CD ffi 40 

~ 40 --u om :l. a: 
u.J zc 0.. 

CD 30 ~ 30 CJ)~ 
C) - -<-

.~ cnO 
::1. 20 20 -IZ 
:7 J"'1 

3: 
CD / -10 10 
::J 

(Q -· 0 i-"""' - 0 
:J 0.01 . 0.1 1.0 10 100 
(I) ·GRAIN SIZE IN WILUMETERS 

CD I SILT OR CLAY I ¥NO MEDIUM I . GBArEL 'I· I ., 
I COARSE I -· FINE 

::J 
FINE COARSE 

•COBBLES cc -· 

'•'· 



I. 
I 
I 
I 

l. I 

1500--------------------------+------------+--~----~~ 

-H 
rn 
p.. 

E-1 

1400 

1)00 

1200 

1100 

1000 

900 

Boo 

?00 

600 / 

500 

~ 400 

JOO 

200 

100 

5 7 8 9 10 

CEMENT CONTENT 

;?OIL-CEMENT 
QRY STRENJTH VS. CE~~NT CONTENT 

Sample Description 

Sample Source 

Sa111ple No. 
3-------

__ _....;:=-

11 12 

(%) 

0 

1J 14 1 5 16 

Desert Earth Engineering 

consulting geoteohnh::•l ..,gln .. ra 
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JOBNO. 84-211 BY RMP DATE 27 Dec 84_ 

I BORING 'I DEPTH I ELEV. 

NO. 200 NO. 100 60 40 
U.S. STANDARD SIEVE SIZE 

20 NO. lO' N0.4 .175" , '?5' 1' 1( ~.: 
100 ......... /- " WI Y 

c 
90 

z -G) 
:!!::o 

80 
g}}> ·-(/)z 

70 
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60 
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l> 
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50 
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40 
~::0 --OCD zc 
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20 
C/)0 
~z 
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./ 10 
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0.1 1.0 10 100 

GRAIN SIZE IN MI LLIMETE RS CD 
CD ., -::J 
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CEMBNT CONTENT (%) 

$OIL-CEMENT 
DRY STREN3XH VS . CEV£NT CONTENT 

Sampl e Dese r i p ti on J _ 54/tJQ w / 

-tr are -r./nr :> t1 ora, , 2/ ~~~~J~~-------·--
Sample Source 

Satttple N o ~ =====11~-. -=----= 
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JOB NO. 84-JO? BY RMP lilATE 22 . J.an 8.5 

DEPTH ELEV. SOIL CLASSIFICATION 
SAND with so,me silt and trace gravel 

U.S. STANDARD SIEVE SIZE 
60 40 20 NO. ~0 

. . 'l75' ~ , J •. ' ~ 
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SOIL-CEMENT 
DRY STRENJTH VS. CEMENT CONTENT 

Sample Description -------

Sample Source 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

600550016 

B-6 

June 17, 2011 
Project No. 600550016 



I !iERSEtH, HAUSK !NS l. BECKWITH 

TABULATION OF TEST RESULTS 

I Job Ho. EBH21 

I UNIFIED SIEVE AHALYSIS-ACCUM ! PASSJNS LAB NO HOLE 

I 
NO DEPTH CLASS L..L. p. I. 1200 IL 00 t50 140 m 116 110 tB 14 • 25" . 375". s· 

. 75' 1' 1. 5' 2' 2.5· 3 • 3.5' 4' 6' a· 10' 12" 

I 39'-4'1' 6»-GC 36 15 10 12 15 18 22 31 37 3'1 46 53 b4 -~ /.j 

81 85 92 9b 100 4-121-0 

69 ' -79' sc 42 18 49 ~c 65 68 72 76 79 80 85 87 89 92 

I 
oJoJ 

94 100 4-12H 

79'-89 " 511 33 9 36 47 67 72 75 78 79 79 81 82 BS B6 

:I 95 100 4-121-10 

!! 29'-39' SP 20 NP u 8 10 14 26 33 34 39 42 45 51 

I 
56 63 77 89 93 100 4-121 -14 

11 59'-69' sc 41 20 31 34 42 46 51 60 b4 64 67 o9 72 76 

80 83 89 94 100 H21-17 

~I 3 40'-45' SW-Stl 24 11 14 21 25 30 40 47 50 66 75 88 96 
100 H2l -24 

3 14.5'-16' sc 36 19 13 15 20 26 3E 74 84 97 '11 92 95 97 
100 4-121-28 

I s 9.5'-11 ' SP-SC 28 e.s 11 16 21 26 38 46 48 56 60 68 75 

79 100 4-121-37 

I 9 9.5'-11' SP-SM HP 6.8 !0 21 31 42 60 61 62 72 75 7'1 82 

84 100 4-121-44 

I 
24-:'i .-26 . SP-SH tlf' 6.8 14 32 49 66 89 95 97 100 H2H7 

I 
I 
I 
I B- 2 

~ 
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HOLE 
NO DEPTH 

39' -49 ' 

69'-79' 

79'-89' 

11 29' -39 ' 

11 59'-69 ' 

., 40'-45 ' 

3 14.5' -16. 

5 9. 5 '-11 . 

9 9. 5' - ! 1' 

9 24 .5 '-26' 

SERGENT, HAUSKINS & BECKW ITH 

THBULATION OF TEST RESUL TS 

Job No. EB4-121 

HO I STURE LAB 
COIHEIH NO 

5 ? ., H21-6 

23.3 z 4-121 -9 

19 .8 1 4-121-10 

4.6 ~ 4-121-14 

e. 1 z H2H7 

0 % 4-121-24 

9.6 z H21-28 

6.4 z 4-121-37 

5.2 z 4-121-44 

4 % H2H7 

B- 3 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

6005500 16 

B-8 

June 17, 2011 
Project No. 600550016 
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Project: 
Location: 
For: 

Location 

BC1 

BC2 

BC3 

BC4 

. BC5 

BC6 

BC7 

BC8 . 

BC9 

BClO 

~::::-

()'-
-........\ 

••• ••• . 

CONSTRUCTION INSPECTION & TESTING CO. 

EXISTING SOIL CHARACTERISTICS 

Tres Rios Landing 
SEC, Dysart Road and Buckeye Road 
C:MX, L.L.C. 

% Passing (Sieve Size) 

1 ~ iM tllil it:Ul 

99 

100 

99 77 

99 

100 

97 94 48 

93 90 72 

100 90 

97 95 78 

88 82 52 

.. 

i1.0.Q 

94 

95 

35 

74 

90 

12 

49 

64 

64 

33 

·-· \-· ... 

H2illl 

81 

71 

14 

30 

46 

9 

41 

39 

57 

24 

. Date: 4/18/02 
Type Of Sample: Soil 
Source: 0-3' 

Atterberg Limits 

Ll :eL . · £1 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

25 20 5 

NP 
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CONSTRUCTION INSPECTION & TESTING CD.========================== . · rr~:rr.rl .... ~Jy 
CONSOLIDATION TEST DATA SHEET 

Date: 4/18/02 
Project No.: 02-20817-1 
Project: Tres Rios Landing 
Location: SEC. Dvsart Road and Buckeve Road 

Signature: 

10 
·5 

-4 

-3 

-2 

-1 

0 

2 

- ~ 3 

~ 4 

~ 5 

~ 6 

8 7 

8 

9 

10 

11 

12 

13 

14 

15 

100 

II 
I 

I l 

I 

I 
I 

1-o-B4 (1.5-2.5') I 

LOAD (PSF) 

1000 

r-o 
A 

10000 

~ 

Moist~e Content: 1.8% 
Dry Unit Wt.: 99.9 pcf 
Sample Type: Undisturbed 
Load @ Saturation: 1659 psf 

100000 
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CoNSTRUCTION INSPECTION & TESTING CD========================== 

CONSOLIDATION TEST DATA SHEET 

Date: 4/18/2002 
ProjectNo.: 02-20817-1 
Project: Tres Rios Landing 
L ocation: SEC. Dvsart Road and Buckeve Road 

Si2nature: 

10 
-5 

-4 

-3 

-2 

-1 

0 

2 
~ 

~ ~ 3 
~ 

z 4 8 
fll 
fll 5 
~ 

6 ~ 
0 7 u 

8 

9 

10 

11 

12 

13 

14 

15 

100 

. I 
I 

I 

1-o-B5 (1.5-2.5') I 

LOAD (PSF) 

1000 

-.. 

""' 
""'""" v 

10000 

I ! 

Mois~re Content: 0.9% 
Dry Unit W t. : 80.3 pcf 
Sample Type: Undisturbed 
Load @ Saturation: 1659 psf 

100000 

I 
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CoNSTRUCTION INSPECTION & TESTING COl.::::========================== 

CONSOLIDATION TEST DATA SHEET 

· Date: 4/18/2002 
Project No.: 02-20817-1 
Project: Tres Rios Landing 
Location: SEC. Dvsart Road and Buckeve Road 

Sil!llature: , 

,... 

10 
-5 

-4 

-3 

-2 

-1 

0 

2 

e 3 

5 4 .... 
CJ:J 

~ 5 

~ 6 

8 7 

8 

9 

10 

11 

12 

13 

14 

15 • 

100 

I i I 
! ' I ! 

I 

I I ! 
I : ! 

1-<>-BIO (2.5-3.5') I 

yl 
' 

LOAD (PSF) 

1000 10000 

T ltx 
! v 

............. 0 I I 

I 

Moisture Content: 0.9% 
Dry Unit Wt.: 100.9 pcf 

Sample Type: Undisturbed 
Load @ Saturation: 1659 osf 

100000 
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~~~~~~~~~~~~~~~~~~~~CONSTRUCTIONINSPECTION~TEST~GCO. 

-·· 

EXISTING SOIL CHARACTERISTICS 

Project: Tres Rios Landing Date: 4/18/02 
Location: SEC, Dysart Road and Buckeye Road Type Of Sample: Soil 
For: CMC,L.L.C. Source: 

%Passing (Sieve Size) Atterberg Limits 

Location 1 y; #4 #10 . #40 #100 #200 LL PL PI 

B1 0-1.5 ' 100 89 63 27 NP 

B1 (B) 0-1.5' 87 82 57 42 31 NP 

Bll 1.5-5' .100 99 98 51 23 28 

B9 2-3' 95 80 67 27 18 9 

B5 2-4' 99 65 46 23 NP 

B4 5-7' 99 68 13 4 NP 
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=================== CONSTRUCTION INSPECTION & TESTING Co. 
Tres Rios Landing 
SEC, Dysart Road and Buckeye Road 
1\vondale,lUizona 
CIT Project No. 02-20817-1 

Depth 

1.5-5' 

Swell Test On Disturbed 
Recompacted Soil Sample 

Surcharge 

100 PSF 

Dry Density 

91.7PCF 

%Swell 

5.6 

Percent expansion upon soaking of remolded sample compacted to approximately 
.. 95% of the maximum ASTM D-698 · density at approximately 2 to 3 percent 
'below optimum. 

Moisture Determination 

Location 0-1.5' 1.5-5' 2-3' 2-4' 5-7' 

Bl -0.5% 

Bl (B) 3.5% 

B4 - 0.7% 

BS 2.0% 

B9 16.6% 

Bll 17.4% 

Standard Proctor Test 

Location Dry Density Optimum Moistlli.--e 

B4@ 0-3' 101.0 PCF 19.0% 
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#4 GRADATION & PI 

Client : CH2M Hill 
Project: Ci~ of Avondale Waterline 
Location: Indian Scool & Mira~e Road 

Avondale, Arizona 
Material : Clayey SAND with gravel 
Mat. Source : B-3 (0'-5') 
Sampled By : AR 
Sampled Date : 5/3/02 
Submitted by: AR 

USCS:SC 

1797 W. University Dr., Ste. 167 . 
Tempe, Arizona 85281 
Tel : 480-921-1368 
Fax: 480-921-0194 

HA Project No. : 
HA Lab No.: 
Date Received : 
Test R~uired : 

Gradation 
-200 Wash 
PI 
Proctor 
Test Oates : 

02035 
02L721 

5/3/02 

X 

X 

X 

5/16/02 

BLOWS FACTOR 

20 0.9758 

21 0.9806 

22 0.9855 

23 0.9903-

24 0.9952 

25 1 

26 1.0048 

27 1.0097 

28 1.0145 

29 1.0194 

30 1.0242 

Tested By : AR 
Checked By: KT 

'I 
- ···~. ~~ t 
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#4 GRADATION & PI 

Client : CH2M Hill 
Project : Ci~ of Avondale Waterl ine 
Location: Indian Scool & Mirage Road 

Avondale, Arizona 
Material : Silty SAND 
Mat Source : 8-3 (10'-15') 
Sampled By : AR 
Sampled Date : 5/3/02 
Submitted by : AR 

.______ _ __.lASTM 01 348 x jARIZ201? 

uses: SM 

Arizona 85281 
: 480-921-1368 
: 480-921-0194 

HA Project No_ : 
HA Lab No.: 
Date Received : 
Test Required : 
Gradation 
-200Wash 
PI 
Proctor 
Test Dates : 

02035 
02l723 

-
5/3/02 

X 

X 
X 

5/16/02 

..__ _ ___,jAASHTO T-89/90 

BLOWS FACTOR 

20 0.9758 

21 0.9806 

22 0.9855 

23 0.9903 

24 0.9952 

25 1 

26 1.0046 

27 1.0097 

28 1.0145 

29 1.0194 

30 1.0242 

Tested By : AR 
Checked By : KT 
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#4 GRADATION & PI 

Client : CH2M Hill 
Project : City of Avondale Waterline 
Location: Indian Scool & Mirage Road 

Avondal.e. Arizona 
Material : ---~S:=-;:.:ilty~S;-..A::,:N:::D~Wl~·.::..th.:...:g~r=-av.:....:e:..:..l __ _ 
Mal Sourc __ e_: ___ ..,...B-=--4'--'{..._5'_-8'-''):....._ ______ _ 
Sampled B..,_y_: ___ A-=-=-R.,-----------
Sampted D.;;a~te:....::~~-;;5;.,;/3:.;.;:/0:.::2~---------
Submitted by : AR 

,__ _ __,JASTM D1348 '------'x _ _,jARIZ 201c 

uses: sM 

1797 W. University Dr .• Ste. 167 
Tempe, Arizona 85281 
Tel: 480-921 -1368 
Fax: 480-921-0194 

HA Project No. : 02035 
HALabNo-. :------~~02~1~.7~3~3 

Date Received : 5/3/02 
Test R ui'-re-d:-:-------i 

Gradation x 
-200Wash x 
PI X 
Proctor 

. Test Dates : 5/16/02 

.__ _ ___.IAASHTO T-89/90 

BLOWS FACTOR 

20 0.9756 

21 0.9806 
22 0.9855 

23 0.9903 

24 0.9952 
25 1 

26 1.0046 

27 1.0097 

28 1.0145 

29 . 1.0194 

30 1.0242 

Tested By : AR 
Checked By : KT 
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IN..SITU DENSITY OF RJNG SAMPLE 

Client: CH2M Hill 

., Sta. 167 
Arizona 85281 

: 480-921-1368 

: 480-921-0194 

Project: City of Avondale Waterline Job No. 02035 

Location of Project: Indian Scool & Mirage Road Boring No. B-3 
Avondale, Arizona 

Descript(on of Soil: Clayey SAND with gravel (SC) Depth: 5' 

Tested By: PW Date of Test: 5/20/02 

Sample Data 

Wet Unit Weight: 120.4 Sample Dimensions: 

Moisture Content: 4.7% Diameter: 2.414" 
Height: 3.0" 
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IN-SITU DENSITY OF RING SAMPLE 

Client: CH2M Hill 

Project: City of Avondale Waterline 

Location of Project: Indian Scool & Mirage Road 
Avondale, Arizona 

Description of Soil : Silty SAND with gravel (SM) 

Tested By: PW 

Sample Data 

Wet Unit Weight: 130.2 pcf 

Moisture Content: 4.9% 

1797 W. University Dr., Ste. 167 
Tempe, Arizona 85281 
Tel : 480-921-1368 

Fax : 480-921 -0194 

Job No. 02035 

Boring No. B-4 

Depth: 5' 

Date of Test: 5/20/02 

Sample Dimensions: 

Diameter: 2.414" 
Height: 2.0" 
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pH & RESISTIVITY 

Client : CH2M Hill 
Project : Ci!}: of Avondale Waterline 
Location: Indian School & Mirage Road 

Avondale, Arizona 
Material: 
Mat. Source : B-3 (0'~5'} 
Sampled By : AR 
Sampled Date : 5/3/02 
Submitted by : AR 

Dist. Water (ml) 

200 

50 

50 

50 

50 

50 

50 

1797 W University Dr., Ste. 167 
Tempe, Arizona 85281 
Tel: 480-921-1368 
Fax: 480-921-0194 

HA Project No. : 
HALab No.: 
Date ReceiV:ed : 
Test Dates : 

Resistance (ohms) 

400 

410 

Calculations: SBF = 6.67 em 
J Resistivity :; Lowest Resistance X SBF 

pH Reading: 8.4 

Resistivity: 2670 

Tested By: AR 
Checked By: KT 

I 

' 

02035 
02L721 

5/3/02 
5/17/02 
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pH & RESISTIVITY 

Client: CH2M Hill 
Project: Ci!Y of Avondale Waterline 
Location: lnqian School & Mirage Road 

Avondale, Arizona 
Material: 
Mat. Source : B-4 !5'c8') 
Sampled B~ : AR 
Sampled Date : 5/3/02 
Submitted by : AR 

Dist. Water (ml) 

200 

50 

50 

50 

50 

50 

50 

Calculations: 

1797 W University Dr., Ste. 167 
Tempe, Arizona 85281 . 
Tel: 480-921-1368 
Fax: 480-921-0194 

HA Project No. : 
HA Lab Nb.: 
Date Received : 
Test Dates : 

' 

Resistance (ohms) 

180 

160 

165 

SBF;;; 6.67 em 
Resistivity ~ Lowest Resistance X SBF 

pH Reading: 8.2 

Resistivity: 1070 

Tested By: --:A:-::R:;;-_ 
Checked By: __ KT'----

02035 
02L733 

5/3/02 
5/17/02 
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Date: 

Submitted by: 

Report to: 

Project#: 

Report#: 

Sender ID 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

lAS Laboratories 

25 i 5 East University .Drive 
Phoenix, Arizona 85034 
(602) 273-1248 
Fax {602) 275-3836 

May22, 2002 

Ken 

Hoque & Associates 

02035/Distribution Water Line 

6617073 

Soil Analysis Report 

Depth lAS 1 Sulfur (804-S) 
J,ab. No. ppm 

0-5 951 9.6 

5-10 952 2.5 

0-5 953 17 

5-8 954 11 29 

5-10 955 18 

0-5 . 956 11 

1 
ADOT Method ARIZ 733 

2 
ADOT Method ARIZ 736 

2 Chloride 

ppm 

13 

6.9 

26 

32 

49 

22 
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Avondale, Arizona 

600550016 

B-10 

June 17, 2011 
Project No. 600550016 
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DATE DRILLED 07109104 BORING NO. B-1 

GROUND ELEVATION ±942'MSL SHEET OF 

METHOD OF DRILLING CME-75, 6.5" Diameter Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. (Automatic Harruner) DROP 30" 

SAMPLED BY MOE LOGGED BY MOE REVIEWED BY RDL 

ALLUVIUM: 
Light brown, dry to damp, medium dense, poorly graded SAND with trace fine gravel. 

Loose. 

Medium dense. 
Thin (less than 2 inches thick) layers of brown clay . 

Total depth= 15.0 feet. 
Groundwater not encountered. 
Backfilled with on-si te soils on 07/09/04 . 
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SM 

6118" 

SM 

21 

12 

• 7 

DATE DRILLED 07/09/04 BORING NO. 

GROUND ELEVATION ±945' MS L SHEET 

METHOD OF DRILLING CME-75, 6.5" Diameter Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. ~Automatic Hammer) DROP 

SAMPLED BY MOE LOGGED BY MOE REVIEWED BY 

FILL: 
Pale brown, dry to damp, very dense, silty SAND with fine gravel. 

ALLUVIUM: 
Light brown, dry to damp, dense, silty SAND with fine gravel. 

Loose. 
Thin (less than 1 inch thick) brown clay layers . 

Medium dense. 

Total depth = I 0.0 feet. 
Groundwater not encountered. 
Backfilled with on-site soils on 07/09/04 . 

B-3 

OF 

30" 

RDL 
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FINES 

Slit Clay 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

J' 1-112' 1' J/4' 112 ' 3/&' 4 8 16 30 50 100 200 
100 

90 : ~ I I ....... : 
80 

I I I I I I I I I " r\1 I 

>- 70 
J: 
(!) 
iii so s: 
> 
"' 

I I I I I I I I I i\ I 

: : : : : 
I I I I I I I I I I I 

"' 5o w z 
u:: 

·- 40 z 
w 
u 
ffi 30 ll. 

I I I I I I I I I I I 

: : : : : 
I I I I I I I I I I I 

20 

I I I I I I I I I I I 
10 

: : : : : 
100 10 0.1 0.01 0 .001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Depth Liquid Plastic Plasticity Passing 
Symbol Hole No. 

(ft) Limit limit Index 
D1o D:lO Doo Cu c. No. 200 U.S.C.S 

(%) 

• 8-7 0-5 NP NP NP - - - - -- 61 ML 

NP-INDICATES NON-PLASTIC 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM C 136 

GRADATION TEST RESULTS 
AVONDALE MUNICIPAL OPERATIONS CENTER 

AVONDALE, ARIZONA 

r PROJECT NO. DATE \ (FIGURE) 
\. 601017001 01/05 ) B-1 

SPLITS IEIIE 8·7 0·5 

·:f:l 71 
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u.s.c.s. 
SYMBOL LOCATION DEPTH LL(%) PL(%) PI(%) CLASSIFICATION u.s.c.s. 

(FT) (Minus No. 40 (Entire Sample) 
Sieve Fraction) 

• B-6 1.0-2.5 38 17 21 CL CL 

• B-7 0-5 NP NP NP NP ML 

NP - Indicates non-plastic 

70 v 60 
~ v / 0 

~ 

~ 50 
X / CH / 

/ w 
0 40 
~ L /';' >-,.... 

30 () v CL v MH&OH j:: 
(J) 

20 • :5 v v Q. 

/ . 10 
I L.;L IML/ ML&OL 

0 1/ 

LIQUID LIMIT (LL), % 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318-00 

ATTERBERG LIMITS TEST RESULTS 

AVONDALE MUNICIPAL OPERATIONS CENTER 

1-- J'i{lnoo & JV\00\"'e- AVONDALE, ARIZONA ~ 

( PROJECTNO. DATE l ~ 
~-------------------------------' \'-_.6~0~10~1~70~0~1 __ _. ____ 0~1/~0S~__,J ~ 

A lTERBERG P9646 
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STRESS IN KIPS PER SQUARE FOOT 

0 .1 
-4.0 

1.0 10.0 100.0 

-3.0 '-· -·-·-· - -

-2.0 

-1 .0 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 
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9.0 

10.0 
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Seating Cycle 
Loading Prior to Inundation 
Loading After Inundation 
Rebound Cycle 

- [-1- . · -- -+ ---

---+--·· - .. 

- ---+---t- -t---t--t-t--H-1 
- -- ---J-----1---t-~--t-+-t-t-1 

- 1---

Boring No. 
Depth (ft.) 
Soil Type 

-· 

B-1 
0.8-1.8 
SM 

- -

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435-96 

CONSOLIDATION TEST RESULTS 

_JYIIIfiO&~oore_ 
AVONDALE MUNICIPAL OPERATIONS CENTEF 

AVONDALE, ARIZONA 

( PROJECT NO. DATE ') ('FiG'U'RE'\ 
'-----------------------------~ \'-_.s.o1_o_17_o_o1._ __ ~_o_1_/o_s __ __,J~ 

CONSOLIDATION 8 · 1 0.8- I .B 
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r "" STRESS IN KIPS PER SQUARE FOOT 
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w 4.0 ; 
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- r ·-h I - - --:-- ·-- -r---- ·.f-· +-__]_ 0 
7.0 I I - - ; 1-· I 

~ ± 0 --- - .. -
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··-

0 -- - - · - - --cn 8.0 z 
0 - ·~:c.: __ -· f--· 
u -- r---- - - -· . -

-- -
9.0 

-
- - · 1--

10.0 
··I--

........ Seating Cycle Boring No . B-5 _..._ Loading Prior to Inundation Depth (ft. ) 0.7··1.7 __._.. Loading After Inundation Soil Type SM 

---·--- Rebound Cycle PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435-96 

~ 

CONSOLIDATION TEST RESULTS 
AVONDALE MUNICIPAL OPERATIONS CENTEF 

_I(ID90&JV\OOI"e_ AVONDALE~ ARIZONA 

( PROJECT NO. DATE '\~ \.. 601017001 01/05 } B-4 

CONSOLIDATION 8-5 0.1-1 .7 
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""""' STRESS IN KIPS PER SQUARE FOOT 
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w z 3.0 ::.: 
() 

X: I 
..... I ----w 4.0 ..J 
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u... 5.0 I I 
0 I 1---· ..... z w -() 
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<( -· - - --- -a - ·· - --- --r- --
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0 -- t---(/) 8.0 z -'--0 .. 
() ' 
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9.0 

- -- --
10.0 

1--1-

- --e--- ·Seating Cycle Boring No. B-7 ---- Loading Prior to Inundation Depth (ft.) 1.0-1.8 

--------
Loading After Inundation Soil Type ML 

- --·--~ Rebound Cycle PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435-96 

"' ~ 

CONSOLIDATION TEST RESULTS 
AVONDALE MUNICIPAL OPERATIONS CENTER 

-JYIRUD&.JV\00\"8 _ AVONDALE, ARIZONA 

r PROJECT NO. DATE 'c;:) \.. 601017001 01/05 ) B-5 

CONSOUOATION 8-7 I.O.t .A 
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SAMPLE 

LOCATION 

B-6 

SAMPLE 

DEPTH 

(FT) 

0.8-5.0 

EXPANSION INDEX TEST RESULTS 

INITIAL COMPACTED FINAL VOLUMETRIC EXPANSION EXPANSION 

MOISTURE DRY DENSITY MOISTURE SWELL INDEX POTENTIAL 

(%) (PCF) (%) (IN) 

10.6 108.9 5.4 0.0368 39 Low 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 4829-03 

EXPANSION INDEX TEST RESU~ TS 

-JYI»90&~001"& _ 
AVONDALE MUNICIPAL OPERATIONS CENTER 

AVONDALE, ARIZONA 

( PROJECT NO. DATE l ~ 
"' ..,~ \. __ s._o_1 o_1_1o_o_1 _ __. __ o_1_1o_s _,) '-.!!:LJ 

ASTM-EI · B-6 0.5·5 0 
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CORROSIVITY TEST RESULTS 

RESISTIVITY * 
SAMPLE 10 DEPTH (FT) pH • 

(ohm-em) 

B-8 0-5 8.1 821 

• PER FORMED IN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARIZ 236b 

•• PER FORMED IN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARI Z 733 

••• PERFORMED IN GENERAL ACCORDANCE WITH ADOT TEST METHOD ARIZ 736 

WATER-SOLUBLE 
SULFATE 

CONTENT IN SOIL •• 
(%) 

0.0066 

CHLORIDE 

CONTENT*** 
(ppm) 

35 

r CORROSIVITY TEST RESULTS 
AVONDALE MUNICIPAL OPERATIONS CENTER 

_l(lnuo&l(too-re_ AVONDALE, ARIZONA "' 

( PROJECT NO. DATE l (FiG'ij'RE') 
~.....__6_o1_o_11_o_o_1 _...._ __ o_1_to_s _ _,J ~ 

CORROStVIfY P9646 
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• 
I GRAVEL I SAND FINES I 
I Coarse Fine I Coarse Modlum I Fino Slit I Clay I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 
3" 1-112" 1" 3/4" 1/2" 316" 4 8 16 30 50 100 200 

100 

1"'-t I I ~~---i I I I 
90 

i I 
r -.. 

I I I I I I I I I 
80 

: : : : 
......... ~ 

>- 70 
I I I I I I I I I I I I "' ~ 60 I I I I I 
,.. 

I I I I I I I I I I I "' "' 50 w 

l I l I 
I I 

: 
z 
u: I I I I I I >- 40 z I I I I I I I I I I I w 
0 

"' I I I I I w 30 Q. 

I I I I I I I I I I I 
20 

I I I I I I I I I I I • 10 

: l : : : 
0 

100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Depth Liquid Plastic Plasticity Passing 
Symbol Hole No. 

(ft) Limit Limit Index 
D1o D3o Dao c. Ce No. 200 U.S.C.S 

(%) 

• C-1 0.8-2 28 19 9 -- - -- - - 62 CL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 422-63 (02) 

l(lnuo&~oo~e GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE 
WAL-MART STORE NO. 2544 

AVONDALE, ARIZONA B-1 
601871001 06/07 



• 
I GRAVEL I SAND FINES l 
I Co,ars9 Fine I Coarse Medium Flna Slit I Chiy I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 
3" t -1 /2" 1" 3/4" 112" 318" 4 8 18 30 50 100 200 

100 

I I I I I I T---+- I I 
90 I 

I ! I I I I I I I i'-~ I 
80 

l l : : l" 70 'i: I I! ! I I I I I I I I "' ~ 60 I I I I 

Iii I 'i I I I I I I I I I 
"' 50 w 

II 
I I I I I z 

u; I I I I I I I I I I li 40 

I I I I I I I I I I I w 
u 
"' I I I I I w 30 a. 

I I I I I I I I I I I 
20 

I I I I I I I I I I I • 10 

: : : : _t 
0 

tOO to 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Depth Liquid PlasUc Plasticity Passing 
Symbol Hole No. 

(It) Limit Limit Index 
Dto ~0 Doo c. c. No. 200 U.S.C.S 

(%) 

• C-4 0.6-2 40 22 18 -- - ·- - ·- 72 CL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02) 

J(lnuo&~oot"e GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE 
WAL-MART STORE NO. 2544 

AVONDALE, ARIZONA B-2 
601871001 06/07 



• 
I GRAVEL I SAND I FINES I 
I Coarse Fine I Coarse Medium I Fine I S I~T I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" z 1-1/Z' 1"314" 3/8" 4 10 16 30 50 100 200 
100.0 

T 
~ ~ 

I 

I I I I I I I 
90.0 

: I : 
....,, 

: I I I I I 
80.0 

I I i\ 1- I I I I I I ! I 
:I: 70.0 

I I I CJ 

~ I I I I I I I I I 
60.0 

I I 
: 

-
1n 
0:: 50.0 

I I I I I I I I 
w I I I I I I I I I z 

• 
u:: I I I I I I I I I 
1- 40.0 

I I I I I I I I I z 
w 

I I I I I I I I I () 
0::: 30.0 

I I I I I I I I I w 
a. 

20.0 I I I I I I I I I 
I I I I I I I I I 

I I I 10.0 

I I I I I I I I I 
0.0 I I I 

100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity Passing 
Symbol 

Location (ft) Limit Limit Index 
D1o D1o Dso c. Cc No.200 U.S.C.S 

(%) 

• C-5 0.5-1 .5 42 I 20 22 - -- -- - -- 56 CL 

PERFORMED IN GENERAL ACCORDANC E WITH ASTM D 422-63 (02) 

l(lnuo &JYtnnre GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE 
WAL-MART STORE NO. 2544 

AVONDALE, ARIZONA B-3 
601871001 06/07 



• 
r GRAVEL I SAND I FINES I 
I Coarse Fine I Coarse Medium I Fine I SILT I CLAY I ... 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" Z 1-1/2" I" 3/4" 318" 4 10 IS 30 50 100 200 
100.0 

T .... I 

I I I I I I I I I 
90.0 

: I 
I : I I I I I ~ I 

80.0 
I 

-
I '\ 1- I I I I I I I I 

I 70.0 

: I : :\ G 

~ I I I I I 
60.0 

: I 
I : >-co I I I I I ~ 

w 50.0 
I I I I I I I I z 

• 
u:: I I I I I I I I I 
1- 40.0 

I I I I I I I I I z w 
0 I I I I I I I I I 
~ 30.0 

I I I I I I I I I w 
a. 

20.0 I I I I I I I I I 
I I I I I I I I I 

10.0 L I I 
I I I I I I I I I 

0.0 I I I 
100 10 I 0. 1 0.0 1 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

E 
Sample Depth Liquid Plastic Plasticity 

D,o 
Passing 

Location (ft) Limit Limit Index 
D30 Dso c. Cc No. 200 U.S.C.S 

(o/ol_ 

C-9 0.5-1.5 29 19 10 -- - - -- - 55 CL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02) 

J(lnuo&}f\oot"e GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE 
WAL-MART STORE NO. 2544 

AVONDALE, ARIZONA B-4 
601871001 06/07 



• 
I GRAVEL I SAND FINES I 
I Coarse Fine I Coarse Medium I Fine I SILT I CLAY I 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 

3" 2' 1-112" 1" 314" 318" 4 10 16 30 50 100 200 
100.0 

11 T I 

I I I I I'. I I 
90.0 

: I 
I : ~ I I I I I 

80.0 

: I 
I :\ 

I- I I I I I I 
:r: 70.0 

: I : : 
(!) 

~ I I I I I 
60.0 

: I : : 
>-
00 I I I I I a: 50.0 UJ I I I I I I I I I z 

• 
u: I I I I I I I I I 
I- 40.0 

I I I I I I I I I z 
UJ 
() I I I I I I I I I a: 30.0 

I I I I I I I I I UJ 
a. 

20.0 I I I I I I I I I 
I I I I I I I I I 

10.0 I I I 
I I I I I I I I I 

0.0 I I I 
100 10 1 0.1 0.01 0.001 0.0001 

GRAIN SIZE IN MILLIMETERS 

Sample Depth Liquid Plastic Plasticity Passing 
Symbol 

Location (ft) Limi t Limit Index 
D,o D,o Dso c. Cc No. 200 u.s.c.s 

(%) 

• C-10 0.5-2 23 20 3 -- - - -- - 67 ML 

PERFORMED lN GENERAL ACCORDANCE WITH ASTM D 422-63 (02) 

1(1nuo&JYtoo-re GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE 
WAL-MART STORE NO. 2544 

AVONDALE, ARIZONA B-5 
601871001 06/07 



• uses 
SYMBOL LOCATION DEPTH LIQUID PLASTIC PLASTICITY CLASSIFICATION uses 

(FT) LIMIT, LL LIMIT, PL INDEX, PI (Fraction Finer Than (Entire Sample) 
No. 40 Sieve) 

• C-1 0 .8-2 28 19 9 CL CL 

• C-4 0.6-2 40 22 18 CL CL 

• C-5 0.5-1 .5 42 20 22 CL CL 

0 C-9 0 .5-1.5 29 19 10 CL CL 

Cl C-10 0.5-2 23 20 3 ML ML 

• 
60 

L v 
50 

/ v 0:: CH or OH 

/ x 40 w v / 0 

/ ~ 

~ 30 
u 

~orOL v i= 
tJ) • j 20 MH orOH 
a.. v v 

/ 10 
/ .. 

V MLorOL / CL-ML / 
/ D I 0 

0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT, LL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 4318-05 

J(lnoo & ~oore ATTERBERG LIMITS TEST RESULTS FIGURE 

• PROJECT NO. DATE WAL-MART STORE NO. 2544 

601871001 06/07 
AVONDALE. ARIZONA B-6 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

600550016 

B-13 

June 17,2011 
Project No. 600550016 
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DATE DRILLED 07105107 BORING NO. B-1 

GROUND ELEVATION - SHEET I OF I 

METHOD OF DRILLING Manual 

DRIVE WEIGHT 30 lbs. DROP 24" 

SAMPLED BY DM LOGGED BY DM REVIEWED BY HAH 
DESCRIPTION/INTERPRETATION 

ALLlNfiJM: 
Brown, damp to moist, loose to medium dense, sandy SILT; trace gravel. 

Total Depth = 3 feet. 
Groundwater not encountered during drilling. 
Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level due 
to seasonal variations in precipitation and several other factors as discussed in the report. 

PROJECT NO. 

60188600! I 

BORING LOG 

DATE 

07107 I FIGURE 

A-1 



• (/] 
w 
-I 
0.. 

- ~ 1-
a; I-(/] 0 
~ ~ 
i!: en 
II.. .,.1~ 

~ 
UJ 9 0 -s -~ IXl 

000 

G: 
u z 

:.!! e:. 0 
L f= . 

?: 
..J w 0 <(en 

ct: u · 
:l ih IXl -U 

~ u.. . 
1- z >- -en 
en w (/] . 
0 0 (/) en=> 
::: ~ :5 u 

0 

[=lF 
I :::~: SP 

1.-::: 
1: 
I ~) 

;: 

f' ·:· 
._:: 

2.5 1-

:· 

1/; 
2.0 112.2 ~ : ::. 

1: :H 

• 

DATE DRILLED 07105/(17 BORING NO. B-2 

GROUND ELEVATION - SHEET _l_ OF I 

METHOD OF DRILLING Manual 

DRIVE WEIGHT 30lbs. DROP 24" 

SAMPLED BY OM LOGGED BY OM REVIEWED BY HAH 
OESCRlPTIONnNTERPRETATION 

l:;MBANKMENT EILL: 
Brown, damp, dense, poorly graded fine to coarse SAND; few to little gravel; cobbles 
noted. 

Total uepth 3 feet 
Groundwater not encountered during drilling. 
Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level due 
to seasonal variations in precipitation and several other factors as discussed in the report. 

PROJECT NO. 

601886001 I 

BORING LOG 
AGUA PRlA CONNECTOR TR.AJL 

AVONDALE. ARIZONA 

DATE 
07/07 I 

FIGURE 
A-2 
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tL DATE DRILLED 01105101 BORING NO. B-3 ll. 

~ ~ 
(.) z - 1- !!:. 0 GROUND ELEVATION SHEET l OF 1 ., f-(1) 0 

~ui -
~ 0 w ~ --' ---

u. a:: 0 (.)' 
::r: Ci) :J u; Ill u:U. METHOD OF DRILLING Manual :: 1- ?: 1- z >- -(/) 
a. 

~~-~ 
!1 w <n• 

w 0 a rn (f):> 
a --' 0 :1) DRIVE WEIGHT 30 lbs. DROP 24" Ill ::;: >-ma a: tl a 

SAMPLED BY OM LOGGED BY OM REVIEWED BY HAH 
DESCRIPTIONnNTERPRETATION 

·o 
! : ~ ! ~: SP EMBANKMENT FILL: 

Brown, damp, medium dense to dense, poorly graded fine to coarse SAND; few to little 
1- :> gravel. ,,. 
1- i~> 

I ~:: l: 1.4 106.5 
1-

f' ' 

1- fH! 
1:: 

1- I': 2.5 fi i: 

'""' TciiiHiepth - 3 feet. 
Groundwater not encountered during drilling. 

1- Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level dU( 

1-
to seasonal variations in precipitation and several other factors as discussed in the report 

• 5 

7.5 

1-

I 1-

~ 

1n 

• l(lllfiO &lf\00~8 
BORING LOG 

AG UA I'RIA CONNECTOR. llVJL 
AVONDALE, AIUZONA 

PROJECT NO. 

I DATE l FIGURE 

601886001 07/07 A-.3 
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DATE DRILLED 07/05107 BORING NO. B-4 

GROUND ELEVATION -- SHEET t OF l --
METHOD OF DRILLING Manual 

DRIVE WEIGHT 30 lbs . DROP 24'' 

SAMPLED BY DM LOGGED BY DM REVIEWED BY HAH 
lJC;)\,~11" IIIJNIINTER!t-rti'!TATION 

EMBANKMENT FILL: 
Brown, damp, medium dense to dense, well graded fine to coarse SAND with silt; trace to 
few gravel; cobbles noted. 

Total Depth = 5 teet. 
Groundwater oot encountered dur.ng drilling. 
Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level due 
to seasonal variations in precipitation and several other factors as discussed in the report. 

PROJECT NO. 

601886001 

_BORING LOG 

~1\iURE 

A-4 
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DATE DRILLED __ __..:..;07..:...::/ 0c::.:S/..:.:07 __ _ BORING NO. ___ ...:B:..:-5'------

GROUND ELEVATION ----------- SHEET I OF --'1'---

METHOD OF DRILLING .:..;M;::a::.:nua=l:_ ________________ _ 

DRIVE WEIGHT 30 lbs. 
-------~~-----

DROP ____ ;:_24'-"---

SAMPLED BY _ .;::;D:.:.::M_ LOGGED BY DM REVIEWED BY _...:H=AH'---
DESCRIPTION/INTERPRETAnON 

EMBANKMENT FlLL: 
Brown, damp, de!llle to very dense, poorly graded fine to coarse SAND; trace to few 
gravel. 

Moist. 

Total Depth- 2.9 feet. 
Groundwater not encountered during drilling. 
Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level due 
to seasonal variations in precipitation and several other factors as discussed in the report. 

1(1R90&/ftOOre ~~P~RO~J~E~C~T7.NAO-. --r-~ --A_vo_~~A~~~E--~---N,,A------~F~IG~U~RE~----~ I 
. 601886001 07107 A-5 
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DATE DRILLED 07105/07 BORING NO . B-6 

GROUND ELEVATION .. SHEET I OF I 

METHOD OF DRILLING Manual 

DRIVE WEIGHT 30 lbs. DROP 24" 

SAMPLED BY DM LOGGED BY OM REVIEWED BY HAH 
DESCR~r IIVI'OIII'O :,...rl'(l 1ATIOro 

!:;MBANKMENT FILL; 
Brown, damp, medium dense, well graded fine to coarse SAND wilh silt; few to li ttle 
gravel; cobbles noted. 

Total Uepth = J teet. 
Groundwater not encountered during drilling. 
Backfilled on 07/05/07 promptly after completion of drilling. 
Groundwater, though not encountered at the time of drilling, may rise to a higher level due 
to seasonal variations in precipitation and several other factors as discussed in the report. 

PROJECT NO. 

6018ll6001 

RO~Il\1~ LOG 
AOUA ~~., " ""?"~'~RA IL 

'VP~"'""'~V"n 

FIGURE 

A·6 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

6005500 16 
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June 17, 2011 
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uses In-Situ Properties Classification 

Borehole I Expansion Testing Corrosivity 
Depth 

Soil Passing Dry I Water Resistivity I Sulfates 
Remarks 

No. (ft.) Class. Dry Density Water #200 
Atterberg Limits 

Density I Content 
Surcharge Expansion I Expans•on Index pH 

"' ' ' ~ ~ ~ ... 
8 
~ 
c: 
c: 
!!! 
2 
<.:> 

~ 
~ 

~ 
;:: 
c: 
~ 
0 
c: 
Q. 
~ 

6 
</) 

(pcf) Content(%) 
Sieve(%) LL PL 

EB-31 0 CL 106 11 

EB-31 2.5 CL 89 10 

EB-31 5 CL 95 7 I 
EB-32 I 0 CL 94 9 68 26 ! 16 

EB-32 2.5 CL 93 7 
EB-32 5 CL 96 8 I 
EB-33 0 sc 106 10 

' 
EB-33 2.5 CL 108 16 

EB-34 0 CL 101 8 61 29 18 
EB-34 2.5 CL 108 10 
EB-35 0 sc 103 13 

EB-35 5 CL 97 10 
EB-36 0 77 29 

EB-36 1 sc 45 29 18 

NWB-01 0 SC-SM 105 5 

NWB-01 5 CL 96 5 

NWB-02 2.5 CL 95 5 61 32 20 

NWB-03 0 CL-ML 109 8 52 25 19 

NWB-03 5 sc 98 4 

NWB-03 10 SP 101 2 

NWB-05 0 SM 111 7 

NWB-05 2.5 CL 50 26 15 

NWB-05 5 sc 97 5 
NWB-05/06 15 SM 17 NP NP 

NWB-06 2.5 SM 106 4 

REMARKS 
1. Dry Density ancilor moisture determined from one or more rings of a multi-ring sample. 
2. Visual Classification. 
3. Submerged to approximate saturation. 
4. Expansion Index in a=rdance with ASTM 04829-95. 5. Air-Dried Sample 

l lerracan 

PI (pcf) (%) (psf) (%) Else (ohm-em) (ppm) 

I I ' I I 1, 2 

i 1' 2 

! 1, 2 -
10 1 

I I I 1' 2 I 

I I 
- I I I 1' 2 

I 1, 2 

i 1, 2 

11 I 1 

I 1' 2 
I 1, 2 

I I 1' 2 

I I 1, 2 

11 

I 1, 2 
I 

1' 2 I I 

12 I I I 1 

6 1 

I 1' 2 
1, 2 

I 1, 2 

11 

I 1, 2 

NP I 
I 

1' 2 

SUMMARY OF LABORATORY RESULTS 
Project: 1-10 Outside Widening 

Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 
Date: 1-25-08 



• • 
uses In-Situ Properties Classification 

Borehole Depth Soil Passing No. (ft.) Dry Density Water Atterberg Limits Dry 
Class. #200 Density 

~ 
-~ ;::; ~ ~ 
,_ 
0 

"' g 
~ 

"' "' "' ,... 
~ 
~ 
g 
~ 
iii 

"' "' ~ 
"' a.. 
g 
0.. 
-' 
5 
<f) 

(pcf) Content (%) 
Sieve (%) LL PL 

OBB-13 50 CL 102 20 72 48 24 

088-13 60 sc 104 12 

088-13 70 ML 94 28 
088-13 80 SP 116 3 
088-13 99 SP 115 5 
088-14 2.5 CL 104 9 
088-14 10 CL 113 10 80 33 18 
088-14 20 CL 108 10 

088-14 40 ML 93 7 90 NP NP 
088-14 50 CL-ML 105 8 58 25 1a I 
OBB-14 60 CL 94 15 
OBB-14 90 CL 101 22 I 

088-1'4' 99 
SP+ *5 l I 

RWB-01 0 sc 92 5 I I 
RW8-01 5 

I 
CL· 102 7 I 

RWB-01 10 CL 104 8 

RWB-02 2.5 sc 100 8 

RWB-02 7.5 CL 107 10 

RWB-02 15 CL 61 37 16 

RWB-03 2.5 I CL 9 68 37 18 

RWB-03 5 CL 

RWB-03 7.5 CL 11 7 10 

RWB-04 0 CL 93 8 
RWB-04 5 sc 101 8 

RWB-04 10 CL i 14 9 

REMARKS 
1. Dry Density and/or moisture determined from one or more rings of a multi-ring sample. 
2. Visual Classification. 
3. Submerged to approximate saturation. 
4. Expansion Index in accordance with ASTM D4829-95. 5. Air-Dried Sample 

llerracon 

PI (pel) 

24 1 
I 

I 

I 

1s I 
I 

NP ' 

7 

21 
19 

I 
! 

• 
Expansion Testing Corrosivity 

H J Resistivity j Sulfates 
Remarks Water Surcharge Expansion Expansion Index Content 

(%) 
(psi) (%) E1 ,_1 P (ohm-em) (ppm) 

i 

I 40 I 1 
I I 

1' 2 I i 
1, 2 

I I I 1' 2 

I 1' 2 

I 1, 2 

120 1 

I I 1, 2 

I 1 

I 1 

I I I 1, 2 

I I I 1' 2 

1' 2 

I I 1, 2 

I 1, 2 

I 1, 2 

I 1' 2 

I I I 1' 2 
_L 

I 8.6 . -- 52 2 

I I 1, 2 

1, 2 

I I 1, 2 

I I ! 1, 2 

SUMMARY OF LABORATORY RESULTS 
Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job#: 65075093 
Date: 1-25-08 

---- -- -----
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" ~ 
0 

'" g 
ID 

Borehole 
No. 

EB-01 
EB-02 
EB-03 
EB-05 
EB-05 
EB-08 
EB-09 
EB-11 
EB-13 
EB-16 
EB-17 
EB-21 
EB-23 
EB-25 
EB-26 
EB-28 
EB-29 
EB-30 
EB-32 
EB-34 
EB-36 

NWB-02 
NWB-03 
NWB-05 

NWB-05/06 

REMARKS 
1. 
2 . 
3. 
4 . 

I 

··-- -------~---· 

uses Depth Soil 
(ft .) Class. 

0 CL 
5 CL 

- .Q CL-ML 
0 CL 
5 sc 
0 CL 
0 SM 
0 SC-SM 
0 sc 

2.5 CL 
4 sc 

2.5 sc-sM 
0 CL-ML 
0 CL 
0 CL 

2.5 SM 
2.5 CL 
0 sc 
0 CL 
0 CL 
1 sc 

2.5 CL 
0 CL-ML 

2.5 CL 
15 SM 

Atterberg SILT 
or Limits CLAY 

Ll PI #200 

27 9 55 
34 14 69 
27 7 59 
27 8 54 
29 9 44 
28 10 54 
NP NP 17 
25 7 18 
29 10 44 

37 19 62 
29 10 38 
25 5 19 
25 6 58 
28 11 57 
28 12 65 
22 3 45 
33 15 69 
27 11 46 
26 10 68 
29 11 61 
29 11 45 
32 12 61 
25 6 52 
26 11 50 
NP NP 17 

5 
~ 
(J) 
UJ 

!e 

~ 
w 
if; 
c;; 

lli:!rr~conT 
i 

Fine 

. #100 #50 

67 78 
78 87 
71 83 
64 75 
52 i 60 
64 74 
24 38 
24 33 
55 67 
73 84 
47 59 
24 35 
70 82 
69 81 
76 87 
59 80 
81 90 
56 69 
79 88 
71 79 
54 62 
70 79 
62 73 
61 73 
24 37 

-····----. . ·---·- ·-·-------- ----········· 

SAND GRAVEL COBBLES 
and 

Medium Coarse Fine Coarse BOULDERS 

#40 #30 #16 #10 #8 #4 1/4" 3i8" 112 .. 1 3/4" 1" H~" 2" 3" >3" 

83 88 93 96 97 100 --+ 92 95 98 99 99 100 l i 

88 92 95 96 97 98 ss I 1oo 100 1 100 I 
80 86 91 92 93 95 100 I 
65 69 74 77 78 84 89 97 99 100 . I 
80 86 93 95 95 97 98 99 99 100 100 I 

I 

47 58 71 76 77 82 85 89 92 95 98 
39 47 57 62 63 71 74 80 86 93 96 99 100 
73 77 81 83 83 86 87 88 88 88 88 94 100 
90 93 96 97 98 98 99 99 100 1 100 
65 70 76 79 80 83 85 88 9o I 92 93 95 95 100 100 
45 57 71 80 82 91 93 97 99 1 99 100 
87 91 94 96 97 98 98 99 99 I 99 11oo 
87 92 96 97 98 99 99 100 100 100 I 
92 96 98 99 99 100 100 
88 93 96 97 97 98 98 99 99 100 
93 96 I sa 99 99 100 I 
75 82 88 91 92 95 97 98 99 I 99 11oo 1oo I 
91 94 97 98 98 98 99 99 99 99 100 
83 87 91 93 93 96 97 98 99 100 1oo I 
65 69 73 75 76 80 82 86 89 95 98 99 100 
83 87 91 94 95 100 
79 84 90 92 92 96 97 100 100 100 
80 87 95 97 97 99 99 100 100 
49 60 78 88 91 97 98 100 100 ! 

SUMMARY OF GRAIN SIZE DISTRIBUTION i 

Project: 1-10 Outside Widening I 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job#: 65075093 
Date: 1-25-08 

-----
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uses Atterberg SILT SAND GRAVEL COBBLES 
Borehole Depth or and 

No. (ft.) 
Soil Limits CLAY Fine Medium Coarse Fine Coarse BOULDERS 

Class. 
ll PI #200 11100 1 ::sa #40 #30 #16 #1 0 #a #4 1/4" 318" 112· 1 3/4" ,.. 1 1x.· 2" 3" ~3" 

OBB-01 20 sc 33 14 20 25 34 40 49 64 72 74 78 80 83 I 100 
OBB-01 40 ML 38 13 83 95 I 98 99 100 100 100 ' I 
OBB-01 65 CH 56 32 76 81 I 84 84 85 85 85 86 86 87 88 9o 1 94 96 
OBB-01 70 CL 49 28 91 96 I 99 100 100 100 100 I I 
OBB-02 2.5 CL 31 10 53 64 73 78 81 86 89 89 91 91 93 95 100 
OBB-02 15 SW-SM NP NP 11 15 23 31 42 71 84 86 93 94 97 97 97 100 
OBB-02 35 SM NP NP 14 20 I 41 58 69 82 87 89 94 95 97 99 1100 I I 
OBB-02 80 CH 57 30 96 97 98 98 99 100 100 
OBB-03 40 ML 75 83 90 92 95 99 100 100 
OBB-03 60 CH 53 28 89 95 98 98 98 98 98 99 100 I 
OBB-03 80 SW-SM NP NP 12 16 I 32 49 67 86 90 91 93 94 95 96 98 98 
OBB-04 10 CL 33 17 62 "14 86 91 95 98 99 99 100 I 
OBB-04 45 ML NP NP 69 78 90 94 96 99 100 I 
OBB-04 60 ML 34 6 84 89 91 91 92 92 93 93 94 95 96 97 I 98 100 
OBB-06 5 CL 29 13 69 79 89 92 95 98 100 100 100 I 
OBB-06 35 sc 34 14 49 55 60 63 66 71 79 82 100 
OBB-06 65 SP-SM NP NP 7 10 16 22 31 44 53 55 65 69 76 82 1 92 96 100 
OBB-07 10 SC-SM 28 6 29 42 60 69 76 87 92 93 98 98 100 100 
OBB-07 20 SM NP NP 22 39 60 66 70 77 84 86 96 96 97 97 98 100 
OBB-08 10 sc 33 12 36 5? 72 79 85 91 94 94 96 96 99 100 
OBB-08 30 CL 36 15 71 77 79 80 81 1 85 89 91 100 
OBB-09 35 CL 33 15 
OBB-09 65 GC 29 10 16 17 18 19 27 38 42 44 49 52 58 63 72 78 100 
OBB-10 0 CL 29 12 68 77 85 89 92 95 96 97 98 98 99 100 
088-10 15 SM NP NP 26 43 55 60 65 73 80 83 91 93 96 98 100 

REMARKS 
1. 
2. 
3. 
4. 

SUMMARY OF GRAIN SIZE DISTRIBUTION 

lterracon Project: 1-1 0 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job#: 65075093 
Date: 1-25-08 
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Borehole 
No. 

OBB-10 
OBB-11 
OBB-11 
OBB-11 
OBB-11 
OBB-12 
OBB-12 
OBB-12 
OBB-13 
OBB-13 
OBB-14 
OBB-14 
OBB-14 
RWB-02 
RWB-03 
RWB-06 
RWB-07 
RWB-07 
RWB-09 
RWB-12 
RWB-13 
RWB-14 
RWB-15 
RWB-16 
RWB-18 

REMARKS 
1. 
2. 
3. 
4. 

Depth ·· 
(ft.) 

50 
15 
30 
50 
65 

. 15 
45 
60 
40 
50 
10 
40 
50 
15 
2.5 
15 
0 
10 
10 
5 
5 
5 
3 
0 

2.5 

uses Atterberg 
Soil .. Limits 

Class. 
:LL PI 

CL . 
SM 
GC 45 23 
ML 23 2 
SM 33 9 
CL 30 14 
CL 46 20 
CH 51 26 
SM 28 4 
CL 48 24 
CL 33 15 
ML NP NP 

CL-ML 25 7 
CL 37 21 
CL 37 19 
sc 34 16 
CL 34 15 
CL 35 16 
CL 31 13 
CL 40 16 
CL 39 14 
ML 32 8 
CL 38 19 
CL 30 12 
CL 42 21 

ffl 
~ 
< 
~ llerracon 
w 
> w 
iii 

SILT 
or 

CLAY Fine 

#200 #100 #50 #40 

63 
26 
44 49 54 56 
52 92 100 
39 50 59 63 
62 75 85 89 
55 64 70 73 
?2 87 88 88 
30 41 I 61 72 

72 81 85 86 
80 90 96 97 
90 98 99 100 
58 75 89 93 
61 74 85 88 
68 78 88 92 
24 31 40 56 
53 68 85 90 
70 81 90 93 
58 69 82 88 
72 85 91 93 
63 75 81 84 

56 66 77 83 
53 65 81 87 
67 76 86 90 

• · -·--·--
SAND GRAVEL COBBLES 

and 
Medium Coarse Fine I Coarse BOULDERS 

#30 #i6 #10 #8 #4 1/4" 3/8" 1/2" 3/4" 1.. 1 1Y," 2" 3" >3" 

I 
I 

59 64 65 66 67 68 I 69 76 100 100 
I 

I 
67 I 76 79 80 82 83 85 89 I so 97 I 
92 95 96 97 98 98 I 98 99 100 
75 77 79 79 82 83 84 85 i 85 85 85 100 
88 89 90 9.:J 93 93 95 96 i 100 I 
80 87 90 91 94 96 97 98 1 100 
86 86 87 87 87 88 90 92 96 97 100 
98 99 100 100 100 I I I 
100 100 100 100 I 
97 99 100 100 100 ! I 

I 

90 92 94 95 100 
95 97 98 99 100 100 I 
63 71 76 78 84 86 91 94 100 
93 96 s7 I s7 98 98 99 99 100 
95 97 98 99 100 
92 97 98 99 100 
95 97 99 I 99 100 
86 89 92 93 99 100 100 i 

87 93 95 96 99 100 100 
92 96 98 99 100 
93 96 98 98 99 100 100 

SUMMARY OF GRAIN SIZE DISTRIBUTION 
Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 
Date: 1-25-08 

- ---
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Borehole 
No. 

OBB-01 
OBB-01 
OBB-02 
OBB-02 
OBB-02 
OBB-03 
OBB-03 
OBB-04 
OBB-04 

OBB-06 
OBB-06 
OBB-06 
OBB-08 
OBB-08 

OBB-10 
OBB-1 0 
OBB-10 
OBB-1 1 

OBB-11 

OBB-12 
OBB-12 

OBB-12 

OBB-13 
OBB-13 
OBB-14 

UJ ,... REMARKS 

Depth 
(ft.) 

35 
65 

2.5 
50 
80 
30 
60 I 
15 I 
55 

0 
25 
55 

0 
35 

5 
35 

55 
20 

55 

0 
15 
45 

10 

50 
10 

uses In-Situ Properties 
Soil 

Class. Dry Density Water 
(pel) Content (%) 

CL 
CH 100 25 
CL 99 7 
sc 114 8 
CH 90 31 
sc 109 14 
CH 
CL 
CL 
sc 
CL 108 7 

CL 

CL 

OL t04 8 
CL 94 20 
CL 100 23 
SM 91 i 1 

ML 

CL 111 14 
CL 115 8 
CL I 
CL 105 9 

CL 102 20 
CL 113 10 

---------- --. --- -- - ·-- ---------- ---------·---- ------·· -·----- ···-·----· 

Classification I Corrosivity 

Passing Resistivity I 
Remarks Atterberg Limits Water Soluble 

#200 pH (ohm-em) Salts Sulfates Chlorides 
Sieve (%) LL PL PI (ppm) (ppm) (ppm) 

22 2 

76 56 24 32 52 I 1 

53 31 21 1 10 54 1 

15 I 1, 2 
96 57 27 3o I 33 1 

83 I 1' 2 
89 53 25 28 27 

28 I 2 
18 2 
11 61 2 

I 19 1, 2 
32 2 

8.0 130 23 140 2 
30 170 2 
83 1, 2 
24 . 1, 2 

30 1, 2 

44 I 1, 2 

I 11 2 

16 93 1, 2 
62 30 16 I 14 I 56 1 

55 46 26 20 I 35 
14 ! 1' 2 

72 48 24 24 
' 

40 ' I 1 

80 33 18 15 120 t 1 

2 
C) 
,.; 

1. Dry Density and/or moisture determined from one or more rings of a mulli-ring sample. 

"' ~ 
§ 
~ 
CE 
;: 
~ 
~ 

~ 
0:: 
0 
t) 

2. Visual Classification. 
3. Submerged to approximate saturation. 

llerracon 
SUMMARY OF LABORATORY RESULTS 

Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 
Date: 1-25-08 
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;;; 
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0 
(.!) 
0 

~ 
0:: 
0:: 
;: 
2 
(.!) 

~ 
5! 
<D 

0:: 
5 
::J 

"' ~ 

Borehole 
No. 

BB-08 
BB-08 
BB-09 
BB-09 
BB-09 
BB-10 
BB-10 
BB-11 
BB-12 
BB-13 
BB-13 
BB-13 
BB-14 
BB-1 4 
BB-14 
BB-15 
BB-15 
BB-15 
BB-16 
88-16 
88-17 
BB-17 
BB-1 7 
BB-18 
BB-18 

REMARKS 
1. 
2. ·- · 
3. 
4 . 

Def,'lth 
(ft.) 

30 
80 
40 
60 
99 
20 
60 
30 
30 
0 

20 
70 
0 

40 
70 
0 

40 
60 
0 

30 
0 

30 
85 
0 

20 

uses Atterberg 
Soil Limits 

Class. 
LL PI 

ML NP NP 
SP-SM 

CL 42 22 
GPc.GC . 51 29 
SW-SM NP NP 
GW-GM NP NP 

sc 39 19 
GP-GM NP NP 
SW-SC 31 9 

SP NP NP 
SM NP NP 
SM NP NP 

SP-SM NP NP 
GM NP NP 
SM NP NP 

SW-SM NP NP 
GM NP NP 
SM NP NP 

SP-SM NP NP 
GP-GM NP NP 
SP-SM NP NP 
SP-SM NP NP 

SP-SM NP NP 
GP-GM NP NP 

</J 
w 

~ 
~ 
< llerracon I 

I 
~ 
UJ 
<ii 

c. 

SILT 
or 

CLAY Fine 

11200 ~100 #50 1140 

63 83 93 97 
23 30 42 49 
56 69 85 92 
7 9 12 14 
9 13 23 33 
5 7 10 12 

48 58 69 78 
6 8 I 12 16 

10 13 18 22 
3 5 15 24 
12 17 27 32 
24 34 54 65 
7 12 33 50 
13 17 23 28 
27 38 56 67 
7 19 27 42 
12 16 24 30 
35 46 61 73 
5 11 25 36 
9 12 19 23 
9 20 53 70 
9 12 20 29 

37 47 60 67 
7 12 30 44 
7 9 12 16 

• --·------·--------· ---------

SAND GRAVEL COBBLES 
and 

Medium Coarse Fine Coarse BOULDERS 

#30 #16 #10 #8 #4 114" 318" 112" 3/4" 1" 1Y2" 2" 3" >3" 

99 100 100 100 100 
57 67 72 73 78 80 84 86 91 -1 93 97 98 100 100 
96 99 100 100 100 

' 
16 20 24 26 34 38 45 51 71 89 100 
49 79 91 93 98 99 99 100 
15 22 27 28 37 42 52 60 75 84 93 96 100 100 
86 97 98 99 100 100 
22 33 38 40 46 49 55 59 67 73 81 87 95 95 
27 39 49 51 60 65 73 79 87 90 95 96 98 98 
35 54 64 67 74 77 81 85 91 94 97 100 100 100 
39 52 56 60 68 72 79 84 90 93 96 98 100 100 
74 86 91 93 97 98 99 99 100 100 
66 85 92 93 96 97 98 99 99 100 100 
33 42 45 46 50 53 58 63 72 78 85 92 99 99 
75 83 86 86 89 89 91 92 94 98 99 100 
59 83 90 91 95 96 98 98 99 100 100 
35 43 48 49 55 58 64 68 76 86 94 97 100 100 
83 93 95 96 97 97 98 99 99 100 100 
48 60 66 67 71 73 75 77 79 96 99 99 100 100 
27 32 35 36 40 43 49 54 62 68 78 83 93 93 
81 93 96 96 98 98 98 99 99 99 99 100 
41 53 56 57 60 61 65 68 75 78 85 90 100 100 
73 79 81 82 84 85 87 89 94 97 100 
59 78 85 87 91 92 94 95 96 97 98 98 100 100 
21 30 34 36 41 45 52 57 67 75 87 93 100 100 

-·- - -· 

SUMMARY OF LABORATORY RESULTS i 

Project 1-1 0 Widening (Sarival Road to SR 101 L) 
I 
I 

Site: Avondale, Arizona I 
Job #: 65065088 

I Date: 2-16-07 
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5 
<.!? 
g 
[;! 
c: 
w 
t--

2 
<!) 
..; 
g 
~ 
"' 
5 
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~ 

Borehole 
No. 

BB-18 
BB-20 
BB-20 
BB-21 
BB-21 
BB-21 
BB-22 
BB-22 
BB-23 
BB-23 
BB-24 
BB-24 
BB-24 
BB-25 
BB-25 
BB-26 
BB-26 
BB-26 
BB-27 
BB-27 
BB-27 
BB-28 
BB-28 
88-30 
BB-30 

REMARKS 
1 . 
2. 
3. 
4. 

Depth 
(ft.) 

80 
5 
20 
0 
20 
65 
0 

60 
0 

60 
0 

40 
7:0 

30 
70 
0 

40 
80 
0 

30 
70 
5 

20 
- -40 

50 

uses Atterberg 
Soil Limits 

Class. 
Ll PI 

SM 31 8 
SM NP NP 

SP-SM NP NP 
SM NP NP 

SP-SM NP NP 
SM NP NP 

SW-SM NP NP 
sc 31 14 

SW-SM NP NP 
ML NP NP 
SM NP NP 

G,P-GM NP NP 
SC-SM 24 5 --- -GP··GM NP NP 

SM NP NP. 
SM NP NP 

GW-GM NP NP 
GC 42 17 
SM NP NP 

GP-GM NP NP 
SM NP NP 
SIVI NP NP 

GW-GM NP NP 
SP NP NP 

GW-GM - Nr · NP 

(/) 
w 

~ 
< z 
< lrerracon 
~ 
"' iii 

SILT 
or 

CLAY Fine 

#200 #100 #SO #40 

26 35 53 63 
12 21 44 58 
7 10 14 18 
12 19 35 47 
8 9 13 17 

30 39 54 68 
11 15 22 29 
28 35 46 52 
10 17 34 46 
53 61 70 75 
15 22 38 48 
10 13 20 26 
32 40 55 64 
7 9 12 15 

29 . 36 51 59 
15 22 37 48 
10 12 17 20 
38 45 51 54 
18 27 48 62 
8 11 16 20 

43 51 60 64 
16 2~ 44 56 
6 9 13 16 
4 6 1'1 17 
8 to · 14 18 

. ------- --- --- ----------·-· ---------

SAND GRAVEL COBBLES 
and 

Medium Coarse Fine Coarse BOULDERS 

#30 #16 #10 #8 #4 1/4" 3/S" 1/2" 3/4" 1" 1Y:" 2" 3" >3" 

71 79 81 81 83 84 85 86 87 89 91 93 94 94 
69 85 90 91 93 94 97 98 100 
23 41 50 52 57 65 I 69 73 79 83 89 94 100 100 
61 I 1s 85 86 90 91 92 94 96 97 98 98 100 100 
25 40 47 49 55 58 64 69 78 84 92 97 100 100 
79 87 89 90 94 95 98 99 100 
38 56 66 69 78 81 86 89 94 96 97 98 100 100 
59 69 73 74 81 83 87 89 94 95 97 98 100 100 
57 72 77 78 82 85 86 88 90 92 96 99 100 100 
79 83 85 85 86 87 89 91 94 95 97 100 100 
59 75 82 83 88 89 91 93 95 96 97 98 100 100 
31 37 41 42 47 49 54 59 69 77 89 95 100 100 
71 78 81 82 85 87 89 90 93 94 96 98 100 100 
20 34 40 41 47 50 55 58 65 71 81 88 97 97 
65 72 75 76 81 82 85 87 91 94 98 100 
59 76 84 85 89 90 93 94 96 97 98 99 100 100 
23 28 32 33 39 42 49 53 63 69 78 84 97 97 
55 56 57 58 59 62 67 71 75 79 84 93 95 95 
75 89 94 95 98 99 99 99 100 100 100 100 100 100 
24 31 34 35 39 42 47 51 58 65 75 80 90 90 
68 74 78 79 85 87 91 94 96 96 97 99 100 100 
67 83 88 89 93 93 95 96 100 
19 25 29 31 37 40 45 49 5€:) 63 7_4 87 100 100 
30 57 64 65 69 70 73 75 79 82 86 89 97 97 
21 27 30 31 37 41 47 51 60 68 79 84 100 100 

SUMMARY OF LA BORA TORY RESULTS 
Project: 1-10 Widening (Sarival Road to SR 101L) 
Site: Avondale , Arizona 
Job #: 65065088 
Date: 2-16-07 
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Borehole 
No. 

BB-30 

! 
g <!) 

I 
t REMARKS 
; 1" 

2. 

c: 

~ 
"' 0: 
5 
~ 
<( 
t-

3. 
4. 

\; ;, ,,. '' 

uses Atterberg 
Depth· 

Soil Limits 
(ft.) Class. 

LL I PI 

70 ML NP I NP 

-

V> 
w 
~ 
~ z 
<( llerracon 
UJ 

~ 
iii 

SILT 
or 

CLAY 

#200 

53 

-- . ------·-·--· . ·-·--····---·-- - ·-· ---

······ ·------------

SAND GRAVEL COBBLES I 
and 

Fine Medium Coarse Fine Coarse BOULDERS 

#1oo 1 #so 1 #40 #30 1 #16 1 #10 #8 I #4 1/4" I 3/8" I 112.. I 314" ,.. I 1Y," I 2" I 3" >3" 

77 I 89 I 92 94 I 9s I 9s ss I 96 I I 96 l1 oo i I I 

SUMMARY OF LABORATORY RESULTS i 
I 

Project: 1-10 Widening (Sarival Road to SR 101L) 

- -- ••.• • . .• . . I 
Site: Avondale, Arizona 
Job #: 65065088 
Date: 2-16-07 
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TABLE 8·1 
SUMMARY OF LABORATORY TEST RESULST (SO-series) 
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' Identifiers B-# and BO-# on individual lab data sheets are interchangeable 
2(pcf) = pounds per cubic foot 
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TABLE B-1 

SUMMARY OF LABORATORY TEST RESULST (SO-series) 
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6842+50 I 70' L I 80-10 I 34.5 I 36.0 I I - I - I 17.2 

Z' 
'iii 
c: 
<I> 
0 
~t;:. 
0 g_ 
<I>-
0 
~ 

il: 
c: 

104,6:··:·, ... 

'tl 
<I> 

E-oo ... co 
<I>O 
Q.M 
.. c 
~:1E 
.r:t
(/)(/) 

-< o-e 
c 

~ 
Q) 

E 
~ro 
QlM 
a.~ 

N 
c:O 
~:1E 
~~-

;g~ 
o
VI 
c: 
0 
u 
·.··" 

~ 

~ 
~
~~ 

~ 
(/) 

VI 
<I>M 
'tl~ 

·.: E 
0 a. 
";: a. u-

VI 

~ 
..'! 
- M :l ~ (/) c: 
Q) a - a. 
~-
0 

(/) 

W68!12:f50MI:~;Ze~~~91AA'.B0;:'1 o~~3.9:s~~~:4o,s~;j'fi;ph:· ~5.'02!'!f1:t ! ~"i·~:.d ~;~~~li~'l<;'?'c'~\~~"'·'1 ~\C2~ka "·'=' lii:t1 oo, 8 ;·;:: ! ·~i!:~'·A , '"q : ,,.,;;;~..:... ,:-~·;. 1 :~·;; •· :· · ,. . . , -.;.-.- .. ··_:;, · ..... 

6842+50 I 70' L I 80-10 I 44.5 I 46.0 I I - I - I 28.6 
%~ 6842:t5B':}', I r~~:l'(:f.O" I.::'~~·I %- 8&-:Jlo.:~·t:t~i"49:.5 .,:; 1:~5:1i.O "-' I "i': ·_ · ~, .·\~-- · '1 .-' ..:.;,.~: -:J ':'··:-'4-:9\,· 

6842+50 I 70' L I 80-10 I 54.5 I 55.5 I SM I 13 I NP I 8.3 
·': 68l:I2+5Blf:~ l .:r;;l"70': tl~'I'':~B'0.::1 ·o·:'ij!::~:s9 . 5·~'"Xl'\i 61 .. 0"· Pr.""!' ".t;;;:,,·•c..;, '·-!;· · ...:: ' :1 ' ::;._., .. -1 · 4:3 · 

6842+50 I 70' L I 80-10 I 64.5 I 64.9 I SC-SM I 18 I 7 
l ·!i6.8~2-t50!f';I&;<F 7:0'dfc 0i.•l i~-r.;S,O'fj Q,A, j :<;1;fi,-69}Si-,.··•.;; I ;~:"(Q :M( I ' oJ::·.~~-~.{ •. ~:,;.) , ':.;L ., -; · ... ':. lx~. ..,- . ·1 .,., .. 3A 

6842+50 I 70' L I 80-10 I 74.5 I 74.9 I I - I - I 5.2 
' 6842+50 ~~ 1 •· vo· LFJ'·· 1 '~? 80"10 --v·· "7.9,5"'·" ' '· 8o.s~·. 1 •· sc 

6842+50 I 70' L I 80-10 I 84.5 I 85.5 
Average: _________ ·----

Standard Deviation 
Maximum: 
Minimum: 
Count: 

11dentifiers B-# arid BO-# on individual lab data sheets are interchangeable 
2(pcf) = pounds per cubic foot 
3(ppm) "' parts per million 

·· . c12 

40.8 
21 .7 
79 
6 

147 

9 · 
5.4 

15.0 11 .9 
9.9 7 .4 
42 45 
2 2 

147 147 

. ..,...··:· '.' l -7''' -,.i• •.. ,. -~~:-:.:-"· ....;::/1:: ;,~_\!/.:~ .•. 

115.8 Yes 
.,;;;;,i ··~.·-:. J ;·",'·''~-· ,. '-'.:'''".;-;. 1.· '· "· , .. . 91 15 

.1.19:4 .:·,_ -~.;.., """'·~ '·;· t _ .. ,•;·;.,: ,..,. .').~~ l ·<·:- :~ 

.,--

111 .2 
111 .9 87.6 39.2 
30.6 65.3 34.2 
318 256 132 
76 19 5 
147 10 2 3 147 147 

Table$ 6-1 and B-2 &Jmma')' c;f Lab Tuts.xls 



• 
PROJECT: 
LOCATION: 
SAMPLE SOURCE: 

I Location & Depth 
--

B0-10@ 4.5-6.0' 
B0-10@ 14.5-16.0' 
B0-1 0@ 24.5-26.0' 
B0-10@ 54.5-55.5' 
B0-10@ 64.5-54.9' 
B0-10 @ 79.5-80.5' 

AI& 
AASnTOR18 

1-1 0 Shoulder Widening 
Maricopa County, Arizona 

SEE BELOW 

Silt or 

Clay 

I uscsJ LL J PI #200 

SC-SM 27 . 7 31 
CL 36 14 79 
CL 26 9 78 
SM NV NP 13 

SC-SM 24 7 18 
sc 31 9 12 

I 

Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 6-117-001063 
WORK ORDER NO: 6 

DATE ASSIGNED: 2/7/07 

GRAVEL 

Fine I Coarse 

#1 oo I #5o I #4o I #3o I #16 I #1o I #a 1 #4 1/4" I 3/s" I 11z" I 314·· I 1" !1 1f4" ! 1 112 .. I 2" J 3" 

PERCENT PASSING BY WEIGHT 

38 46 52 59 71 76 79 84 86 90 92 100 100 100 100 100 100 
88 93 94 95 96 97 98 99 99 99 100 100 100 100 100 100 100 
88 95 96 98 99 100 100 100 100 100 100 100 100 100 100 100 100 
20 39 52 64 77 82 83 86 87 89 90 90 90 100 100 100 100 
23 30 35 40 50 56 58 67 72 78 81 85 85 100 100 100 100 
14 19 22 26 39 47 49 59 63 71 87 100 100 100 100 100 100 

-- - --- -- - ' . - --L__ _ ___ -

• 

COBBLES 

6" Lab #l 

100 372 
100 374 
100 376 
100 382 
100 384 
100 ~ 

r--
--- L_ ___ 

REVIEWED BY ~t2=--'~Y+----------

. -~ ··-··--·· ... ~--·-·· ·-------·-----·--



' < _, ~ \ , ,v,,_ • ''0 ·•;; ,;.- ', _., -.... ~;~, : ', 

• 
PROJECT: 

LOCATION: 
SAMPLE SOURCE: 

I Location & Depth 

B0-9 @ 44.5-46.0' 
60-9 @ 49.5-50.5' 
B0-9@ 59.5-61 .0' 
80-9@ 74.5-76.0' 

A. 
MSI1TOR1S 

···---·--·-··-···---------- ------------·-····-----------

1·1 0 Shoulder Widening 

Maricopa County, Arizona 
SEE BELbW 

Silt or 

Clay 

I uses I LL I PI #200 

ML NV NP 68 
SP-SM NV NP 9.8 
SP-SM NV NP 11 

sc 35 16 17 

--

, . .. 

Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS {ASTM 0·2487) 

SAND 

I Medium I Coarse Fine 

JOB NO: 

WORK ORDER NO: 
DATE ASSIGNED: 

GRAVEL 

6-117-001063 
7 

2112/07 

J Coarse 

• 

COBBLES 

#1oo I #so I #4o I #3o I #16 I #1a I #8 I #4 1f4K l3i8K 1112" I 3/4" I 1" 11 1/4" 111/2"\ 2" I· 3" 6" Lab #! 

PERCENT PASSING BY WEIGHT 

86 96 98 99 100 100 100 100 100 100 100 100 100 100 100 100 100 100 422 

15 38 69 92 99 99 100 100 100 100 100 100 100 100 100 100 100 100 423 

16 39 56 67 82 88 89 90 90 92 92 94 100 100 100 100 100 100 425 

22 27 32 40 59 68 70 76 78 83 83 91 91 100 100 100 100 100 428 

REVIEWED BY-¥~<-----------



• 
HDR Engineering, Inc. 
Preliminary Geotechnical lnvesligation Report 
1-10 (Papago) Outside Widening 
Sarival Avenue to Dysart Road 
Maricopa County, Arizona 
TRAC S No. H 6879 01 L 
AMEC Project No. 6-117-001063 
Letter No.1 
February 27, 2007 

... ______ .. ___________ -....... -·--------·'" ---- ..... . 

TABLE B-2 

--- · -------

ame
-- (V c ,,_if 

SUMMARY OF LABORATORY TEST RESULTS (SH-series) 

01 
Q) .!: 
u"t: 
!: Q) 

Q) -._ c:: 
J! Ql a>u 
c::: !: 

t: -~ o"' :;::; Q) 

.!9~ 
C/jO 

6 

... 
Q) 
rJI 

:t:: 
0 

._ 
Q) 
..c 
E 
:::1 z 
g' 
·c 
0 
al 

-~ c.~ 
Q) ~ 

a 

Begin I End 

6803-!:00 I 11 0' R I SH-18 I 24.5 I 25.5 
:;i:.6.803fQ0\!:. I {:iit~P51R·\:ii'r.hk:SH;~8'·~(I .i:i-'~~29 :.5'~::::· 1 .··: 30.'5;.-1'· ······-

6_816+00 I 120'L I SH-19 I 0.0 I 1.5 

0 
..c 
I= 
>. 
(/) 

0. 
:l 

2 
<!) 

en 
(.) 
(/) 
;:) 

C/) 
Ill~ 
t:O 

·- 0 U..N 

- rJI t: ::l 
Q) t: 
u ·-Ci E 
0.. - -

:·: 68::1 6'f00\i·t;.:;:~20\t:;~:.;:l~li'.Sifl"19:t; l ~r;::;;O :O :i;O/; I _S.,5 : 02rt .:· CL-Mt , I .·· 54. 
6816+00 I 120' L I SH-19 I 2.0 I 3.0 

.. .-. 6S:16+0:0: :1_ .;.120~ t ':''"l c~·:Sf1~~9:c,, L_~ ::.:.4'. 5;;: 1:'•5:5 · · 
6816+00 I 120' L I SH-19 I 9.5 I 10.5 I CL I 51 

~~68i1 6;t,Qm&JIW~ri.12'0i-._t;~I~S.1;1.;;1·9~j.·~;~-l4.51~i'~r. l;~1l~ 5:5';~ 1 ;r '-'2t::.;SM··: .,.- ., I• . 2.1 
6816+00 I '120' L I SH-19 I 19.5 I 20.3 

'.iH38~ 6;'.f;00!2 l :j:~1>-2Q~~li:£4I;~Siiff1'9!~l :~t:.~cG~t5i~\·. 1 ~"·36:o ~.; l ·'': ,;, 
6648+00 I 105' R I SH-02 I 0.0 I 5.0 I ML 57 

X 
Q) 

"0 

-= 
~ :§ 
-;;; 
"' c::: 

6 ' 

18 
'NP 

NP 

I 

I 
I 

'E 
$ 
s:: 
0 
u~ 
(U~ ._ ~ 
.a 
C/) 

'(5 
:::: 

10.0 
2.6 
3.8 

7.7 
5.9 
6.0 
4.1 
1.9 
3.1 

:;~s648W.!fl:ll\iil ~~<;;ifd5.~.R\'5"F~tsFf4\2~it: lt-~t2tof."'::,f l t.':os:e 1'il ·•15\.:•,,z-~ : ' ·.1 ·--:·~·· · '1 . - 1 4.4 
6648+00 I 105' R I SH-02 I 4.5 I 5.5 I CL I 63 I 15 I 13.4 
~66:4J3!d01'-;'il~~ta5!:;Ri;.@ l~·!liS:B;;G2@1:~~4!'9t5~~li~1o!5lti l i't';i#!"~~:f'-,.I".T:~;: I '<;··f';;.,;-;;·~,~'l'i "-~ · ·· J · · .. : 5.7· . 

6648+00 I 105' R I SH-02 I 14.5 I 15.5 I I - I - I 3.0 
B\66~8;¥0.0Em!}f!i;t;05\l'E~~SB~Q~ii;;:i l,it'¥Ji1:S;sr,\Jhl l ~fi:20153f.l ;~:i;A'?~}:ci};illr~'~~~:;, I !.:•J.J.i;.;.:.; ;(',.:•<l ,..,- .. -·1 >'·/2:2' 

6648+00 I 105' R I SH-02 I 24.5 I 26.0 I SM I 15 I NP I 3.2 
;.f,6,6~00.Si\lt'.*-'1;0~5!,;g<;;;ii ll}t)S!ilfG.2\ifir!{~'29L5:%lil l i'<i:-3i1~0~} Hf:;;'~:~~t;'(,)l:?i:§>-YA I ):<·;,.;·;:.;;;:,::;;.: .. 1 ~-·;;;: '4 .: .. I :.:L5 .. 0 ·~· ;, 

6816+00 I 110' R I SH-20 I 0.0 I 1.5 I I - I - I 2.7 
~6:81'6'f$P%11~1l;t:e;~2l$,1ilo~~S~2.0:N~I~~lel0\'i.Jf1l'bli.':5?~H\I:, IMk*';,;;:·C~<ill:?::;:l ~·~- !64''~~'" I i· . ·, 9J- · '·· ..-.. :·: 

6816+00 I 110' R I SH-20 I 2.0 I 3.0 7.0 
'f8.68J6:£a:O.~lzy,'*'j~0,!l'R~I~1J.:s.a~2.0ti~l~'<i<i'A':5'i'~$·· 1 w s;,s:~r· t W1.\:~'''12'GQ\'''';'<'· -I V;:·: 66 >· -· ::_,9 .. <· t·,.:·. s:a. 

6816+00 I 110' R I SH-20 I 9.5 I 10.5 I SP-SM I 8.4 NP 3.0 
lt:eS:f6t'G!:l;'li~J·.ilit1~1e?Rt~~tS.~~05;1!Il'7.1'011~:5:'i:Y~l~~:s.:5.zNWfl{i;i~~:;; .sct.'i't'f!-iJ'ii* r:·::•.t':~}, .J ,z . : :" • •'2.3 

6816+00 I 110' R I SH-20 I 24.5 I 25.5 1.7 
~fff381 6l\iDO.l~I:M\1;fG1Rt:.i.!: ltl11tSR~!Jiffi iWi~29T5i~l, j ',J!:3i!~O~I :11lii'it.C:'f\i\~"<I!N~·'!:..:. I iif\'·' ;:.;;;_r: .. .: ~ -:· ... _-.;:'·'::- ., .. , .. '1;2 '··.': 

6829+00 I 140' L I SH-21 I o.o I 5.0 I CL I 64 9 
~o829tOO~':t;~ ·c:j:gO!'CVJ/:SR:2l'~l7":';'o:·o " :·· I '< H ; 1 • . 4.2 

1(pcf) = pounds per cubic foot 

~ 
·;;; 
!: 
Q) 

a~ 
>.;;:;
.. u a c. 
<1l ~ 
u 

"' c::: 
-= 

88.3 

-
104.1 
100.5 1 
110.6 

106:5 

"0 

"' E ... ~ 
0 0 ... c:o 
"' 0 
O..M .. a 
~ :a 
.S:.I
(/)(1) 
... ~ 
o~ 

~ 
c 

Yes 

89.6 I Yes 
'-1 @7,8'·, I · -'-0 · 

112.9 

"0 
Q 

E 
o~ 
'tl.() 

<1> .,., 
0..~ 
c o 
:,8:::: 
.. r
"0(/) 
=~ 
o~ 
C/) 
!: 
0 
u 

.;-...;. _,, :, v· .. ,:.f. .... ;. ~:c :· .•. ....,. 
,;;,:... ··· I - .. -:,- . 

;,;_,.·X· . ~·,:: .,-,·~ · '" 
91.6 

· 89:.v · I : · ~-'·•· ··t·.:··: Yes ·~:: 

102.8 I Yes 
:U8£4 :;:j •.: •:-:;:; ·;;, :j, ·. :-, ... :: . ·y•·• 

:§ 
'E 
C1l 

0~ 
a.~ 

~ 
(/) 

. -2' 

.... ···· . ,- .· 

.· '' ' ..,..;'~.-> 1 ·-'::': .:"."";: :;:.; j;:;.-•··;, _,;;.: .:.:•::::. 1 -~ 

~ . 

>. 
~~ 
ceo 
Cl)Ol 

a"' 
>.a 
'-:2: Cr-
ECil :::s< E:::: ·--X U 
"' c. ::::~ 

115.2 

110.8 

11.6:3 "-. 

·~.-

114.5 

l: 
::> ... 
"' ·o c 
:E,S'#Ea
~u 
a 
0 

13.2 

13.8 

13.3 . 

14 

Tables S.1 <Jild 6-2 S~,;mmary o~ La~ Tesl :o .x!s 
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HDR Engineering, Inc. 
Preliminary Geotechnical Investigation Report 
1-1 0 (Papa~o) Outside Widening 
Sarival Avenue to Dysart Road 
Maricopa_ C OM{lty, Arizo11a-
TRACS No. H 6879 01L 

AMEC Project No. 6-117-001063 
Letter No.1 
February 27, 2Cl07· 

•• • 

TABLE B-2 
SUMMARY OF LABORATORY TEST RESULTS (SH-series) 

a;
Cl).E 
<Ji: c: Q) 
4) ... 
.... t: 

'*<3 c:: c: 
t: -~ o-o 
~~ cno 

6 

a; 
~ 
0 

.... 
C!> 

..Q 

E 
j 

z 
Ol 
t: ·g 

co 

.J: 

C. a? 
Q) ~ 

0 

Begin I End 

6829+00 I 140' L I SH-21 I 2.0 I 3.0 

0 
.!:1 
E 
>. 

(/) 

c.. 
j 
0 .... 

C!l 
U5 
u 
(/) 

::J 

A6829t.00 -¥: 1 -?:~'·1:40.T.,o i"'·.SI:i~21 ·~. f.-: •' '4,5 ·~;- I/ ·5.5 ,\' l'- CL· 
6829+00 I 140' L I SH-21 I 9.5 I 10.5 I ML 

'::'6829'fOO"" I ~-::TifO!' J!:~':. I ::t;·S.F:l~21; 'I f· 14:5!-: ·- j; -'1:5.5 ,-
6829+00 I 140' L I SH-21 I 19.5 I 20.3 

- 6829i:OO:: · I ;'~140\:E:. 1 ·~ 'SH"21 :1 ' '·24.5 ,. I 25.5·· ·· 
6829+00 I 140' L I SH-21 I 34.5 I 36.0 
682S:.fOIY,~ I i-t{,1,40~.R- -' I ~. SB-22" ·1, · 0.0 " .I 1.5 
6829+00 I 140' R I SH-22 I 0.0 I 5.0 I CL 

· 6829:~-oo ·:·'l' 14Q!'R -··1,.. SH;-22 I <4.5 I . 5.5 I CL 
6829+00 I 140' R I SH-22 I 9.5 I 10.5 

·. 6829',1;,00 :~ I " 1AO'.:R-._: P ''·Sf.-1-22 . , . · .. 14: 5:~-~ 1:' .15:5 I ML 
6829+00 I 140' R I SH-22 I 19.5 I 20.5 

:~ 6829-f09.\J" I:f.11~0:>:W·'Ji·' Sli-1"21"'rd·· ·~ 24.5 .''.': 1';:25!5•':1·'-
6829+00 I 140' R I SH-22 I 29.5 I 31 .0 

,;,',68291\Q_G;;~ I~.\1401lR i lh',;Sr.b2'2: ·· 1.· 34.5"'; I ".36;0 ;I ' 
6656+00 I 140' L I SH--{)3 I o.o I 1.5 

:s-'6656!!if,l.\})J;2Lt'"1~0~ C"'f.J ~r,-~lj,_.:()3:_?'l,.:.:.o_._Q_{-,-_L-'.::S:_m.··.t ' :.· . CI:.~ML 
6656+00 I 140' L I SH-03 I 2.0 I 3.0 

/-.. 6656.£Mi~cl;:;~i:4b~~tl·~-i2Ff!,:sR;.o3;o:.\ l • 'r"l'1.5·;;;;:-J.:;:'"S:5 ::~ h .,,. · '(:., .. 
6656+00 I 140' L I S H--{)3 I 9.5 I 10 .. 5 I sc 

.• ~ss_sst-eG.[; ]I1i-\'f'fl~~;~~t:.psJ;lJQ3:ttl2-\14:5 :::'it~~1s:-:t;r,J'>:x;-:;;.;s0'q~_·,t· · ·· 
6656+00 I 140' L I SH--{)3 I 19.5 I 20.4 I SM 

VI 
X 

Cl)~ "' t: 0 "0 
·- 0 .E U.N ... "' ~ c: :::> 

C1) c: ~ (J · -
Q; E "' c..~ 

IV 

0::: 

E 
2 
t: 
0 
U--;;-
~c 
j 

t:i 
'(5 
:::!: 

8.2 
79 12 10. 1 
78 12 10.7 

8.3 
6.3 
7.0 
2.2 
3.5 

75 g 
70 16 

10.7 
76 9 

10.0 
18.4 
2.2 
2.3 
3.1 

54 4 
6.2 

· 5.9 
44 12 7.0 

,.~· -.:.;:.: ·i t; --13:6 
46 NP 11 .0 

.rf66·ss:te:oztJI~r~.os~l~'lf~si\!10:at\Jifo:iJ;'2~~l'.?%l?M2'6'!e~l~?t-~~iltJ!fJi;~.l;~;,;."~·;:;~!t!Jr7·;·.:-;s-;gs2'"'''1 ·-:c:.; 17 :5·. 
6656+00 I 140' L I SH-03 I 29.5 I 30.4 I I - I - I 10.7 

"0 
~ "' ·u; E 

00 g .... co 
0 C'llo 

>. ~- O..M ... a O'[ ~ :::!: 
C1) ~ .I:: I-
(J (/)(/) 
IV ... < 0::: u~ 

.E e 
0 

101 .9 -
105.8 Yes 
91 .7 - 1 
103.3 
-

102.0 

I I I 
96.1 

Yes 
93.9 
96.8 

94.2 I - I 
102.5 
100.4 I Yes 
85.7 
87.6 
· . .::;;;.· -'•:'· · .. !_, :._- ;.,..: _.,, ·:- o· 

"0 
C1) 

E 
a~ 
't:Ll'l 
Q)M 

c...~ 
c:O 
.2:::!: 
~~-
"'C/l =<t 
o~ 

"' c: 
0 
u 

Yes 

Yes 

'ojij{f555,S*OI!l,I-!J, Im;&1:3e.lf~~~~l\<i¥:f~:liff.P~2§1'~.M,CilT0.l~~S;I~~~s:..<t.11~;.:u~~~~~l>M ~r~~><E='1:;i;'\@li.B':.~-":ii'"'' ''l -'~c~:·o, ~,,._~p;>;.;~ ·. > < rc/: ~ · .. ·:.. ' I '. :.--=~--
6656+00 I 130' R I SH-04 I 0.0 I 5.0 I CL-ML I 52 I 7 

T~6656'i!o:o~lf~t31illl'Rfff11~~SFI~O~~d3l?i ":2{0c'H~ I~3.f()%Tll§ffJ~<;i;~:,1,%i~c':~:~:;d;: ·.:; + . -<CI> . ::;;.;;.· 5.2 .. 99 . .4 

' (pcf) =pounds per cubic iooi 

----·--·- -------------. ----------

a me& 

>. .... ~ 
Q) ·u; <t .... 

~ c:= :::l 
Q) C'> t:i E o"' 
>.0 ·o E 

2~ "-:::!: :E~ ~ 
~c Ot- Ec:~ ECil :::> 0 
Ci :::.<t E .u 
3 E:::: ·-- 0. (/) X <J 

"' c.. 0 
:::=~ 

1 -0.1 

I - I 114 I 13.9 
0 

112.4 13.6 

I -12.5 

112.9 13.6 

Ta ~ re~ 6·1 and 6-2 Summary :~ f La~ hsls.xls 



• 
PROJECT: 

LOCATION: 

SAM PLE SOURCE: 

I Location & Depth 

1-10 Shoulder Widening 
Maricopa County, Arizona 
SEE BELOW 

Silt or 
Clay 

-, uscsj LL J PI #200 

,---- sH-1 S@ 4.s-s.s·- -- -r -Ct:-- f-38 - -- -------

15 52 
SH-15@ 14.5·15.5' .SP7SM NV NP 11 

SH-20 @ 0.0·5.0' CL 27 9 64 

SH-20 @ 4.5-5.5'- CL 31 9 66 
SH-20@ 9.5-10.5' SP-SM NV NP 8.4 
SH-22@ 0.0·5.0' CL 27 9 75 
SH·22 @ 4.5·5.5' CL 39 16 70 

SH-22@ 14.5·15.5' ML 38 9 76 
SH-21 @ 0.0·5.0' CL 27 9 64 

SH-21 @ 4.5-5.5' CL 30 12 79 
--

AKf 
MSHTOR11 

Fine 

. --- ---

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse Fine 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

GRAVEL 

I Coarse 

-- ------ ------------- • --- - --

6·11 7-001063 
2 

1216106 

COBBLES 

#1ool #so I #4o I #3o I #16 I #1o I #8 I #4 1/4"J31a"_l1/2" I 314" I ,.. l1 1/4"11 1/2"1__2-" l3" 6" Lab#J 

PERCENT PASSING BY WEIGHT 

-- --~---

64 80 86 90 93 95 95 97 98 100 100 100 100 100 100 100 100 100 173 
23 57 76 89 98 99 99 100 100 100 100 100 100 100 100 100 100 100 175 
75 85 89 93 97 98 98 99 99 100 100 100 100 100 100 100 100 100 180 
84 93 96 97 98 98 98 99 100 100 100 100 100 100 100 100 100 100 183 
18 41 59 73 89 95 96 98 99 100 100 100 100 100 100 100 100 100 184 
85 92 94 95 98 98 99 100 100 100 100 100 100 100 100 100 100 100 190 
77 83 84 85 88 89 90 93 95 98 99 100 100 100 100 100 100 100 193 
79 82 83 84 86 89 89 94 95 98 100 100 100 100 100 100 100 100 195 
76 84 87 90 93 94 95 96 97 99 99 100 100 100 100 100 100 100 200 
88 93 94 95 96 96 96 97 97 98 99 100 100 100 100 100 100 100 203 

REVIEWED BY~ ... ~ 



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

SH-21 @ 9.5-1 0.5' 
SH-19@ 0.0-5.0' 

SH-19@ 9.5-10.5' 
SH-19@ 14.5-15.5' 

AI&· 
AASIITOR1S 

1-1 0 Shoulder Wid_ening. 

Maricopa Gounty. Arizona 

SEE BELOW 

Silt or 

Clay 

1 uses l LL _l Pt #200 

ML 38 12 78 
CL-ML 26 6 54 

CL 42 18 51 
SM NV NP 21 

" 

--~ --· 

Fine 

·· ···-·· 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse Fine 

-- ··---··-··-···--···---·-···-------······-----·-· -·····-·-··-········-·· 

JOB NO: 

WORK ORDER NO: 
DATE ASSIGNED: 

GRAVEL 

I Coarse 

6-1 17-001063 
2 

1216/06 

COBBLES 

#1ool #so I #4o I #3o I #16 I #1o I #8 l #4 1/4" 13/a" 111z" 1 3/4" l 1" l11t4"l11t2" I 2" I 3" 6" Lab# ! 

PERCENT PASSING BY WEIGHT 

88 93 94 95 96 97 97 99 99 100 100 100 100 100 100 100 100 100 204 
68 80 86 90 96 97 98 99 99 100 100 100 100 100 100 100 100 100 209 
60 63 64 65 69 72 73 78 81 90 94 100 100 100 100 100 100 100 213 
40 65 76 83 92 94 95 98 98 100 100 100 100 100 100 100 100 100 ~ 

REVIEWED BY z;:<&:--~ 
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-20 
100 1,000 10,000 105 

PRESSURE, psf 

Specimen Identification I -
Classification IYd , pcf WC,% I 

•I EB-33 O.Oft j ClAYEY SAND(SC) I 106 10 I 

Notes: Water added at 2000 psf. 

------
CONSOLIDATION TEST RESULTS ----

lrerracon Project: 1-1 0 Outside Widening 

Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job#: 65075093 
Date: 1-25-08 • 
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Notes: Water added at 2000 psf. 

---·--
CONSOLIDATION TEST RESULTS 

llerracon 
Project: 1-10 Outside Widening 

Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 

Date: 1-25-08 
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PRESSURE, psf 

r Specimen Identification -r----· Classification IYd . pet WC,% I 
•I EB-34 O.Oft I SANDY LEAN CLAY(CL) 1 93 s 1 

Notes: Water added at 2000 psf. 

llerracon 
CONSOLIDATION TEST RESULTS 

Project: 1-1 0 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 
Date: 1-25-08 
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Specimen Identification I Classification IY.t ~ • I EB-34 z.stt 1 SANDY LEAN CLAY(CL) I 1 0 

Notes: Water added at 2000 psf. -

CONSOUDATION TEST RESULTS 

lrerracon 
Project: 1-10 Outside Widening 

Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 

Date: 1-25-08 
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10,000 105 

I% ,pet WC,%] 

I 108 13 I 

~~- -r CONSOLIDATION TEST RESULTS ;; 

lrerracon 
Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 

z Job#: 65075093 

Date: 1-25-08 
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Notes: Water added at 2000 psf. ' 

CONSOLIDATION TEST RESULTS 

lrerracan Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 

Date: 1-25-08 



• 4 

2 

() ·-r-
r;~ 

-2 

'" '" -4 
\ > 

-6 
~ 

z 
& 

-8 f-
Ul 
..J 
<{ 

~ 
-10 1--

-12 

• -14 

-16 

-18 

-20 
100 1,000 10,000 105 

PRESSURE, psf 

"' Specimen Identification I Classification IYd . per WC,% ~ .; 
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Notes: Water added at 2000 psf. ;? 
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~ CONSOLIDATION TEST RESULTS 
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llerracon 
Project: 1-10 Outside Widening t;-

-' Site: Sarival Ave to Dysart Road Maricopa County, Arizona 0 
VI z Job #: 65075093 0 
u 

~ Date: 1-25-08 • 
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PROJECT: 
LOCATION: 
MATERIAL: 
SAMPLE SOURCE: 

1-10 Shoulder Widening 
Maricopa County, Arizona 
Soil 
SH-20@ 4.5-5.5' 

SAMPLE PREP: lnsitu 

JOB NO: 6-117-001063 
WORK ORDER NO: 2 

LAB NO: 183 
DATI: ASSIGNED: 12/6/06 

ONE-DIMENSIONAL CON$0LIDMION PROPERTIES OF SOILS (ASTM 02435) 

INITIAL VOLUME (cu.in) 4.60 
INITIAL MOISTURE CONTENT 5.8% 
INITIAL DRY DENSITY(pcf) 89.1 

INITIAL DEGREE OF SATURATION 16% 
INITIAL VOID RATIO 1.10 
ESTIMATED SPECIFIC GRAVITY 2.995 

FINAL VOLUME (cu.in) 
FINAL MOISTURE CONTENT 
FINAL DRY DENSITY(pcf) 

FINAL DEGREE OF SATURATION 
FINAL VOID RATIO 
SATURATED AT 

3.66 
23.9% 
111.1 

105% 
0.68 
2 tsf 

101 

...... .... ·-·· ·- -·-····-·· . ·------·-·-··----·----·- ---·--- -~-..... ····--····-l 
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.Q ... 
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60 

79 
0.01 

MSHTOR1S 
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Vertical S~ress (tsf) 

REVIEWED BY .:4=~.::::--



i • 

•• 

• 

PROJECT: 1-10 Shoulder Widening JOB NO: 6-117-001063 
LOCATION: Maricopa County, Arizona WORK ORDER NO: 2 
MATERIAL: Soil LAB NO: 204 
SAMPLE SOURCE: SH-21@ 9.5-10.5' DATE ASSIGNED; 12/6/06 
SAMPLE PREP: lnsitu 

ONE-D!MENSIONAL CONSOLIDATION PROPERliES OF SOILS (ASTM D2435) 

INITIAL VOLUME (cu.in) 4.60 
INITIAL MOISTURE CONTENT 10.7% 
INITIAL DRY DENSITY(pcf) 91.7 
INITIAL DEGREE OF SATURATION 31% 
INITIAL VOID RATIO 1.03 
ESTIMATED SPECIFIC GRAVITY 2.975 

~ 
"' '(ij 
:I: 
(ij 

~ 
6 
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c 
.Q 
iii 
:E 
0 
Ill c 
0 
u 

101 

100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

119 

0.01 

... 
-· 

I 

FINAL VOLUME (cu.ln) 4 .14 
FINAL MOISTURE CONTENT 29.2% 
FINAL DRY OENSITY(pcf) 101.5 
FINAL DEGREE OF SATURATION 105% 
FINAL VOID RATIO 0.83 
SATURATEDAT 21sf 

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

~l : 

\ I 
.\ I 

t---.. 
.......... 

-....... \ 
~""" \ 

""" ' f'... 

0.1 10 

Vertical Stress (tsf) 

·-····· ··· --····--··· - ···-- -·····- · ·--·------ ---·-·-------- ·-· ···--- ------·- - - -·---· - -· --·-----··- --·-···- -- ' 
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PROJECT: JOB !ItO: 

LOCATION: 

1-1 0 Shoulder Widening 
Maricopa County, Arizona 
Soil 

WORK ORDER NO: 

MATERIAL: LAB NO: · 
SAMPLE SOURCE: 80-10@ 2.0-3.0' 

lnsilu 
DAtE ASSlGNED: 

SAMPLE PREP: 

ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF SOILS (AS"J:M 02435) 

INITIAL VOLUME (cu.in) 4.60 FINAL VOLUME (cu. in) 
INITIAL MOISTURE CONTENT 10.6% FINAL MOISTURE CONTENT 

INITIAL DRY DENSITY(pcf) 123.3 FINAL DRY DENSITY(pcf) 

INITIAL DEGREE OF SATURATION 58% FINAL DEGREE OF SATURATION 

INITIAL VOID RATIO 0.59 FINAL VOID RATIO 
SATURATED AT 

········-- --···· ·--- ·---·----·-··--·-- ---·----·-------·-- ---------
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"" "' -.......... '\ 
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0.1 

Vertical Stress (tsf) 

~ 

~ 
' 

6-117-001063 
6 
371 
217/07 

4.24 
15.0% 
133.4 
101% 
0.46 
0.25 tsf 

\i\ 

10 

- -·····-·---·· ·-·-·-- -----·----··-- -·------··--··------··-·------- ---------------' 

A_. 
REVIEWED BY __,Q__.'-. ~-+t--------MSHTOR18 
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PROJECT: 
LOCATION: 
MATERIAL: 
SAMPLE SOURCE: 

1-10 Shoulder Widening 

Maricopa Counly, Arizona 
SoH 
S H-19@ 14.5-15.5' 

SAMPLE PREPARATION : lnsitu 
Inn undated for 30 minutes prior to shear 

JOB NO: 

WORK ORDER NO: 
LAB NO: 
DATE ASSIGNED: 

DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED CONDITIONS(ASTM 03060) 

Initial thickness of specimen (in.): 
Initial diameter of specimen (in.): 

1.00 
2.42 

6-117-001063 
2 
214 
12/06/2006 

Shearing device used: 
Rate of deformation (in/min): 

DigiShear Automated Shear Test System by Trautwein Soil Testing Equipment 
0.016 

Direct shear point: 
Dry mass of specimen (g): 
Initial Moisture Content: 
Initial Wet Density (lb per cu.ft): 

Initial Dry Density (lb per cu.ft): 
Final Moisture Content: 
Final Wet Density (lb per cu.lt): 
Final Dry Density (lb per cu.ft): 

J Normal Stress (ksf): 
Maximum Shearing Stress (kips per sq. ft): 
Vertical Deformation @ Max Shear (in): 
Horizontal Deformation @ Max Shear (in): 

c;::-
IJ) 

6 
IJ) 
IJ) 

~ 
1/) 

Ol 

·= ~ 
.r: 
1/) 

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

zr· .a 

2.0 

1.5 

1.0 

0.5 

0.0 

1 2 3 
127.5 119.6 116.9 
3.6% 4.3% 4.1% 
109.5 103.2 100.7 
105.6 99.0 96.6 
25.6% 29.7% 31.5% 
132.5 128.3 127.2 
105.5 99.0 96.7 

1.5 3.0 5.0 
1.84 2.21 4.24 

0.018 0.041 0.040 
0.329 0.477 0.466 

----~---··- - · ·. ·--··-·· 

Peak Shear Stresses (ksf) 

~ ~ 

I 
I ~ 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4 .5 5.0 5.5 6.0 

Normal Stress (ksf) 
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PROJECT: 

LOCATION: 
MATERIAL: 
SAMPLE SOURCE: 

1-10 Shoulder Widening 

Maricopa County, Arizona 
Soil 
SH-20 @ 9.5-10.5' 

SAMPLE PREPARATION: lnaitu 
lnnundated for 30 minutes prior to shear 

JOB NO: 
WORK ORDER NO: 
LAB"NO: 

DATE ASSIGNED: 

6-117-001063 

2 
164 

12/06/2006 

DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED CONDITIONS(ASTM 03080) 

Initial thickness of specimen (in.): 
Initial diameter of specimen (in.): 

Shearing device used: 
Rate of deformation (in/min): 
Direct shear point: 
Dry mass of specimen (g): 
Initial Moisture Content 
Initial Wet Density (lb per cu.fl) : 
Initial Dry Density (lb per cu.fl) : 
Final Moisture Content: 
Final Wet Density (lb per cu.ft): 
Final Dry Density (lb per cu.lt): 

Normal Stress (ksf): 
Maximum Shearing Slress (kips per sq. fl): 
Vertical Deformation @ Max Shear (in): 
Horizontal Deformation @ Max Shear (in): 

6.0 

5.5 

5.0 

o;:- 4.5 

"' 6 4.0 

"' "' 3.5 e 
iii 

3.0 
"' ·2 2.5 "' <1> 
.c 

2.0 en 

1.5 

1.0 

0.5 

0.0 

1.00 
2.42 

Di9iShear Automated Shear Test System by Trautwein Soil Testing Equipment 
0.016 

2 3 
123.2 120.3 128.7 
3.2% 2.6% 3.1% 

105.3 102.2 109.8 

102.0 99.7 106.6 
24.1% 22.0% 20.7% 
126.6 121.5 128.6 
102.0 99.6 106.5 

0.5 3.0 5.0 
0.75 2.62 4.87 

0.035 0.029 0.041 
0.496 0.420 0.499 

·-·- - - -·------ - --~----·---·-·- ··----

Peak Shear Stresses (ksf) 

~ 

Ill 

-

~ 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 

Normal Stress (ksf) 
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PROJECT: 

LOCATION: 
MATERIAL: 

SAMPLE SOURCE: 
SAMPLE PREPARATION: 

1-10 Shoulder Widening 

Maricopa County, Arizona 
Soil 

SH-21 @ 4.5-5.5' 
lnsitu 

lnnundated for 30 minutes prior to shear 

JOB NO: 

WORK ORDER NO: 
LAB NO: 

DATE ASSIGNED: 

, DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED CONDITIONS(ASTM D3060) 

Initial thickness of specimen (in.): 

Initial diameter of specimen (in.): 

1.00 
2.42 

6-117-001063 
2 
203 
12/06/2006 

Shearing device used: 

Rate of deformation (in/min): 

DigiShear Automated Shear Test System by Trautwein Soil Testing Equipment 

0.016 
Direct shear point: 

Dry mass of specimen (g): 

Initial Moisture Content: 
Initial Wet Density (lb per cu.ft): 

Initial Dry Density (lb per cu.ft): 

Final Moisture Content: 

Final Wet Density (lb per cu .ft) : 

1 
Final Dry Density (lb per cu .ft): 

' Normal Stress (ksf): 
Maximum Shearing Stress (kips per sq. ft): 

Vertical Deformation @ Max Shear (in): 

Horizontal Deformation@ Max Shear (in): 

1 
130.0 
8.1% 
116.3 
107.7 
24.2% 
133.7 
107.6 
0.5 

0.00 
0.000 
0.000 

2 
127.4 
9.5% 
115.5 
105.5 
26.0% 
132.9 
105.4 

3.0 
2.59 

0.036 
0.494 
······--------· 

Peak Shear Stresses (ksf} 

6.0 

5.5 

5.0 

c;:;- 4.5 
IJ) 

J 

~ 4.0 
"' "' 3,5 ~ 
rn 

3.0 
"' c 
·;:: 2.5 "' 

IW 
<\1 .c 2.0 rn 

1.5 

1.0 

0.5 

0.0 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 

Normal Stress (ksf} 

3 
126.0 
12.6% 
117.4 
104.3 
30.7% 
136.3 
104.3 
5.0 

4.43 
0.047 
0.46B 

-~- l 

I 
I 

! 

I 
I 
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PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

SAMPLE PREPARATION: 

1-10 Shoulder Widening 

Maricopa County, Arizona 

Soil 

B0-9 @ 49.5-50.5' 

lnsitu 

lnnundated for 30 minutes prior to shear 

JOB NO: 

WORK ORDER NO: 

LAB NO: 
DATE ASSIGNED: 

DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED CONDITIONS(ASTM 03080) 

Initial thickness of specimen (ln.): 

Initial diameter of specimen (in.): 

1.00 

2.42 

6-117-001063 

7 
423 

02/12/2007 

Shearing device used: 

Rate of deformation (in/min): 

DigiShear Automated Shear Test System by Trautwein Soil Testing Equipment 

O.o16 
Direct shear point: 1 2 3 
Dry mass of specimen (g): 127.9 128.3 129.5 

Initial Moisture Content: 4.4% 4.3% 4.4% 

Initial Wet Density (lb per cu.ft): 110.5 110.7 111 .8 

Initial Dry Density (lb per cu.ft): 106.0 106.2 107.2 

Final Moisture Content: 3.9% 3.8% 3.9% 

Final Wet Density (II> per cu.ft): 110.1 110.3 111.4 

Final Dry Density (II> per cu.ft) : 105.9 106.2 107.2 

Normal Stress (ksf): 1.0 3.0 5.0 

Maximum Shearing Stress (kips per sq. ft) : 1.16 2.76 4.49 

Vertical Deformation@ Max Shear (in): 0.014 0.018 0.028 

Horizontal Deformation @ Max Shear (in): 0.381 0.500 0.493 

-. . ---·-··· - -···---· -· ···------~eak Shear St-res~:~ (ksf)------------··- --·-1 
7.0 

6.0 

.;;-
5.0 "' ~ 

"' "' 
l ~ 

~ 4.0 
(/) 

01 .g 3.0 

"' Ql J~ 
.c 
(/) 

2.0 

1.0 
11! 

0.0 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Normal Stress (ksf) 
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PROJECT: 
LOCATION: 

1-10 Shoulder Widening 
Maricopa County, Arizona 
Soil 

JOB NO: 
WORK ORDER NO: 

6-117-001063 
6 

MATERIAL: 
SAMPLE SOURCE: 80-10@ 54.5-55.5' 
SAMPLE PREI' ARATION: lnsilu 

LAB NO: 
DATE ASSIGNED: 

382 
02/07/2007 

lnnundated for 30 minutes prior to shear 

DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED CONDITIONS(ASTM 03080) 

Initial thickness of specimen {in.): 
Initial diameter of specimen {in.): 

Shearing device used: 
Rate of deformation (in/min): 

Direct shear point: 
Dry mass of specimen (g): 
lnilial Moisture Content: 
Initial Wet Density (lb per cu.ft): 
Initial Dry Density (lb per cu.ft): 
Final Moisture Content: 
Final Wet Density (lb per cu.ft): 
Final Dry Density (lb per cu.ft): 

Normal Stress (ksf): 
Maximum Shearing Stress (kips per sq. H): 
Vertical Deformation @ Max Shear (In): 
Horizontal Deformation @ Max Shear (in): 

10 

9 

0 
<;::" 
(I) 7 6 

"' "' 6 
"' .... 
iii 

5 0"1 
c ·;:: 

4 .. 
<11 
.I: en 

3 

2 

0 
0 

1.00 
2.42 

DigiShear Automated Shear Test System by Trautwein Soil Testing Equipment 
0.016 

1 2 3 
140.7 135.6 143.0 
7.3% 8.7% 8.8% 
124.9 122.0 128.9 
116.5 112.3 118.5 
7.2% 8.1% 8.8% 
124.8 121.4 128.8 
116.5 112.3 110.4 

3.0 6.0 9.0 
3.67 5.44 7.51 

0.012 0.031 0.003 
0.456 0.438 0.371 

-- ··- - ---------···-·-------·--

Peak Shear Stresses (ksf) 

~ ~ 

~ 

w 

2 3 4 5 6 7 8 9 10 

I 

I 
I 
I 

I Normal Stress (ksf) 
. ____ __j 
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Source of Material EB-34 O.Oft 
\ 1\ 

Description of Material SANDY LEAN CLAY(CL) \ 

120 
I \ ASTM 0698 Method A 1- - \ \ 

Test Method 

\ 
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115 
I);. 1\ 

Ia 
1\ TEST RESULTS 

\ 
\ \ Maximum Dry Unit Weight 118.0 PCF 
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~% 110 \ 1\ 
Optimum Water Content 
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WATER CONTENT, % 

MOISTURE-DENSITY RELATIONSHIP 

llerracon 
Project: 1-10 Outside Widening 
Site: Sarival Ave to Dysart Road Maricopa County, Arizona 
Job #: 65075093 • Date: 1-25-08 
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Source of Material EB-361.0ft 

\ .P\ Description of Material CLAYEY SAND with GRAVEL(S~ 

120 
-I~ 1-\ Test Method ASTM 0698 Method A 
\ \ 

f..-- ,I 1\ 
v I 

115 
I\ 1\ 
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ID "' \ TEST RESULTS 
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Project: 1-10 Outside Widening 0 
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u Site: Sa rival Ave to Dysart Road Maricopa County, Arizona it 
::;; Job #: 65075093 0 • u 
u Date: 1-25-08 
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PROJECT: JOB NO: 6-117-001063 

LOCATION: 

1-1 0 Shoulder Widening 
Maricopa Counly, Arizona 

Soli 
WORK ORDER NO: 2 

MATERIAL: LAB NO: 209 
SAMPLE SOURCE: SH-19@ 0.0-5.0' DATE ASSIGNED: 1216/06 

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING 

STANDARD EFFORTS (12,400ft-lb-ft/cu.ft) (ASTMD698A) 

SIEVE ANALYSIS OF FINE AND COARSE. AGGREGATES (ASTM C136/C117) 

DETERMINING PlASTIC LIMIT AND PlASTICITY INDEX OF SOILS (AASHTO T89 & T90) 

MAXIMUM DRY DENSITY (pel): SIEVE PERCENT 

OPTIMUM MOISTURE(%): SIZE PASSING 

100 ... -·-··--· ---- ----- ----·--- ........ ·----------- ----------------- --- , ________ --------, 6" 
4" 
3" 

100 

118 \ 117 
\ 

116 

115 

.:::- 114 
u 
~ 113 
:.;-
-~ 112 

"' 0 111 
~ 
0 110 

109 

.... 
v 

-~ \ 
/ \ 

- / \ 
I J 

1/ \ 
108 

107 

106 

6 7 

I 
i 
l 

\ 

\ 
1\ 

\ 

., 

2" 
11/2" 

11/4" 
1" 

3/4" 

t/2" 
3/8" 
1/4" 
#4 

118 
1110 
1116 
1130 

1140 

1150 

11100 
11200 

LL: 

PL: 

PI: 

uses: 

100 

100 

100 
100 

100 
100 

100 
100 

99 
99 

98 

97 

96 
90 

86 
80 

68 
54 

26 

20 

6 

ATTERBERG 

LIMITS 

CL-ML 

NOTE: THE ZERO AIR VOIDS CURVE REPRESENTS A SPECIFIC GRAVITY OF: 2.651 ASSUMED. 

THIS IS A SUMMARIZED REPORT OF THE REFERENCED PROCEDURES AND DOES NOT INCLUDE ALL 

REPORTING REQUIREMENTS. ADDITIONAL DATA CAN BE PROVIDED AT CLIENrS REQUEST . 
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PROJECT: 1-·10 Shoulder Widening JOB NO: 6-117-001063 

LOCATION: Maricopa Counly, Arizona WORK ORDER NO: 2 

MATERIAL: Soil LAB NO: 180 

SAMPLE SOURCE: SH-20 @ 0.0-5.0' DATE ASSIGNED: 12/6/06 

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING 
STANDARD EFFORTS (12,4001t-lb-f!lcu.lt) (ASTMD698A) 

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117) 

DETERMINING PLASTIC LIMIT AND PLASTICITY INDEX OF SOILS (AASHTO T89 & T90) 

MAXIMUM DRY DENSITY (pet): 116.3 
OPTIMUM MOISTURE(%): 13.3 

.. ····· --·--· -- ---··-··· ... ···- -----·--···-·--·------·--------·---, 

119 \ 1 

118 I 
117 

116 I 
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......_ \ 

115 

't 114 
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~ 111 

5 110 
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106 

107 
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105 

II 

I 
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8 9 10 11 

v " \ 
I \ \ 

\ 
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!\ 
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\ 
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\ 
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1\+ 
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\ 
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1\ 

I 

\ 

I 

I 
I 

I 
12 13 14 15 16 17 16 19 20 21 I 

Moisture (%) 

_ .... .. -·----· .. - - -···--·-· --- .. _ .. _ .. _____ _) 

SIEVE PERCENT 

SIZE PASSING 

6" 
4" 
3" 
2" 

1 1/2" 
1 1/4" 

1" 
3/4" 

1/2" 

3/6" 

1/4" 
114 
118 

#1 0 
1116 

#30 
#40 . 

#50 

111 00 
#200 

100 

100 
100 
100 

100 
100 
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100 

100 
100 

99 

99 

98 
98 
97 

93 
89 

85 

75 

64 

ATTERBERG 

LIMITS 

LL: 27 
PL: 18 

PI: 9 
uses: CL 

~ OTE: THE ZERO AIR VOIDS CURVE REPRESENTS A SPECIFIC GRAVITY OF: 2.651 ASSUMED. 

THIS IS A SUMMARIZED REPORT OF THE REFERENCED PROCEDURES AND DOES NOT INCLUDE ALL 

REPORTING REQUIREMENTS. ADDITIONAL DATA CAN BE PROVIDED AT CLIENT'S REQUEST. 

rA. 
AASKTORU REVIEWED BY v-~ 

(. 
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PROJECT: 1-10 Shoulder Widening JOB NO: 6-117-001063 

LOCATION: Maricopa County, Arizona WORK ORDER NO: 2 
MATERIAL: Soil LAB NO: 200 
SAMPLE SOURCE: SH-21 @ 0.0-5.0' DATE ASSIGNED: 12/6/06 

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING 
STANDARD EFFORTS (12,400ft-lb-ft/cu.ft) (ASTMD698A) 

117 

116 

115 

114 

'U 113 
~ 
~ 112 ·;;; 
~ 111 
Cl 

&' 110 

109 

108 

107 

106 

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117) 

MAXIMUM DRY DENSITY (pcf): 114.5 
OPTIMUM MOISTURE(%): 14.0 

\ 
\ 

1\ 
~ ~ 

\ 
\ 

/ i\ \ 
/ \ \ 

/ i\ \ 
I \ 

I ~ 

\ 
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8 9_ 10 11 12 13 14 15 16 17 18 

Moisture (%) 

\ 
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··--l 
i 
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. 

I 
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I 
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i 
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I 
I 
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I 
19 20 : 

I 

_____ ___! 

SIEVE PERCENT 
SIZE PASSING 

6" 
4" 

J" 
2" 

1 1/2" 
1 114" 

1" 

3/4" 
1/2" 
3/8" 
1/4" 
#4 
#8 

#10 
#16 
#30 
#40 
1150 

#100 
#200 

100 
100 
100 
100 
100 
100 
100 
100 
99 
99 
97 
96 
95 
94 
93 
90 
87 
84 
76 
64 

NOTE: THE ZERO AIR VOIDS CURVE REPRESENTS A SPECIFIC GRAVITY OF: 2.651 ASSUMED. 

TH!S IS A SUMMARIZED REPORT OF THE REFERENCED PROCEDURES AND DOES NOT INCLUDE ALL 
REPORTING REQUIREMENTS. ADDITIONAL DATA CAN BE PROVIDED AT CLIENT'S REQUEST. 

ARt 
M SUJOR18 REVIEWED BY~~ 
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PROJECT: 1-10 Shoulder Widening 
LOCATION: Maricopa County, Arizona 
MATERIAL: Soil 
SAMPLE SOURCE: See Below 

MOISTURE CONTENT OF SOIL (ASTM 02216) 

LAB # BORING & DEPTH WETWT. DRYWT. 
(gram) (gram) 

72 SH-5@ 0.0·1 .5' 592.8 580.3 

78 SH-5@ 24.5-25.4' 874.4 752.6 

79 SH-5 @ 29.5-30.5' 871.2 794.0 

82 SH-6@ 0.0-1 .5' 374.6 364.7 

85 SH-6@ 9.5-10.5' 680.8 657.6 

88 SH-6@ 24.5-26.0' 654.7 586.4 

92 SH-8@ 0.0-1.5' 171.4 166.7 
97 SH-8@ 19.5-20.0' 1353.0 1256.1 

99 SH-8@ 29.5-31 .0' 1048.6 1003.6 
102 SH-12@ 0.0-1.5' 327.4 319.5 

104 SH-12 @ 4.5-5.5' 729.0 690.3 

109 SH-12@ 29.5-29.8' 334.6 320.7 
110 SH-12 @ 34.5-35.5' 596.4 583.0 
112 SH-18 @ 0.0-1.5' 179.0 172.4 

118 SH-18@ 24.5-25.5' 716.3 651 .0 
119 SH·18@ 29.5-30.5' 1332.0 1298.5 
122 SH-14 @ 0.0-1 .5' 242.9 234.3 

129 SH·14 @ 29.5-31.0' 700,4 595.7 

130 SH·14@ 34.5-36.0' 692.6 639.1 
132 SH-16 @ 0.0·1 .5' 263.2 255.9 

138 SH-16 @ 24.5-25.0' 678.3 571.6 
140 SH-16@ 34.5-36.0' 798.3 681.2 
148 SH-13@ 24.5-25.5' 723.4 611 .6 

149 SH-13@ 29.5-30.5' 756.8 590.6 
157 SH-7@ 19.5-20.5' 282.3 207.4 

158 SH-7@ 24.5-25.5' 786.4 757.5 

159 SH-7@ 29.5-31 .0' 657.1 625.6 

160 SH-7@ 34.5-36.0' 573.1 557.1 

162 SH-17@ 0.0-1.5' 160.6 150.6 
166 SH-17 @ 14.5-15.5' 460.1 417.4 

168 SH·17 @ 29.5·31 .0' 166.9 150.4 
178 SH-15@ 29.5-30.5' 755.5 648.2 
181 SH-20@ 0.0·1.5' 232.8 226.6 

187 SH-20 @ 24.5-25.5' 1776.9 1747.9 

188 SH-20@ 29.5-31.0' 319.5 315.8 
191 SH-22@ 0.0·1.5' 265.3 256.3 
198 SH-22 @ 29.5-31 .0' 673.9 659.2 

199 SH-22@ 34 .5-36.0' 618.6 604.4 

201 SH-21 @ 0.0-1.5' 209.9 201.4 

206 SH-21 @ 19.5-20.3' 852.6 802.1 

208 SH-21 @ 34.5·36.0' 426.5 417.3 
210 SH-19 @ 0.0-1 .5' 168.0 161 .9 

212 SH-1 9@ 4.5-5.5' 383.2 362.0 
217 SH-19@ 34 .5-36.0' 181.3 175.8 

Reveiwed by: 

JOB NO: 6-117-001063 
WORK ORDER NO: 2 
LAB NO: See Below 
DATE ASSIGNED: 12/6/06 

MOISTURE 
CONTENT 

2.2% 
16.2% 

9.7% 
2.7% 
3.5% 

11 .6% 
2.8% 
7.7% 
4.5% 
2.5% 
5.6% 
4.3% 
2.3% 
3.8% 

10.0% 
2.6% 
3.7% 
17.6% 
8.4% 
2.9% 
18.7% 
17.2% 
18.3% 
28.1% 
36.1% 

J.8% 
5.0% 
2.9% 

6.6% 
10.2% 

11.0% 
16.6% 

2.7% 
1.7% 
1.2% 
3.5% 
2.2% 
2.3% 

4,2% 
6.3% 
2.2% 
3.8% 

5.9% 
3.1% 

~ 



• 
PROJECT: 
LOCATION: 
MATERIAL: 

SAMPLE SOURCE: 

LAB# 

391 
395 
398 
401 
403 
413 
416 
418 
419 

421 
424 

• 429 

AI& 
AASHT01l11 

• 

1-10 Shoulder Widening 
Maricopa County, Arizona 
Soil 

See Below 

JOB NO: 6-117-001063 
WORK ORDER NO: 7 
LAB NO: See Oelow 

DATE ASSIGNED: 2/12/07 

MOISTURE CONTENT OF SOIL (ASTM D2216) 

BORING & DEPTH WETWT. DRYWT. MOISTURE 
(gram) (gram) CONTENT 

80-5@ 2.0-3.5' 421.2 408.9 3.0% 
B0-5@ 19.5-21.0' 230.6 213.6 7.9% 
80-5@ 34.5-36.0' 397.4 352.6 12.7% 
B0-5 @ 49.5-49. 7' 273.8 239.3 14.4% 
80-5@ 59.5-60.7' 393.9 344.8 14.2% 
B0-9@ 2.0-3.0' 526.2 460.0 14.4% 

B0-9@ 14.5-16.0' 433.0 373.3 16.0% 
80-9@ 24.5-26.0' 412.0 366.7 11 .7% 
B0-9@ 29.5-31.0' 287.6 253.4 13.5% 
B0-9@ 39.5-41.0' 507.0 433.8 16.9% 
B0-9@ 54 .5-56.0' 306.7 342.7 12.8% 
B0-9@ fl4 .5-85.4' 3613.3 354.9 3.13% 

REVIEWEDBY ~ 
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lrerracon 4685 South Ash Avenue, Suite H-4 

Tempe, Arizona 85282 

(480) 897-8200 FAX(480) 897 .. 1133 

-
RESISTANCE R-VALUE & EXPANSION 

PRESSURE OF COMPACTED SOIL 
ASTM 02844 

CLIENT: Not Reported DATE OF TEST: 
PROJECT: EB34 0-2.5' 
LOCATION: 
TERRACON NO. CLASSIFICATION: Not performed 

SAMPLE DATA TEST RESULTS 
TEST SPECIMEN NO. 1 2 3 
COMPACTION PRESSURE (PSI) 150 200 275 
DENSITY (PCF) 114.0 112.3 117.4 
MOISTURE CONTENT (%) 17.2 16.1 15.3 
EXPANSION PRESSURE (PSI) -0.25 -0.16 0.19 
HORIZONTAL PRESSURE@ 160 PSI 139 128 '125 
SAMPLE HEIGHT (INCHES) 2.50 2.70 2.40 
EXUDATION PRESSURE (PSI) 166.3 237.9 318.2 
CORRECTED R-VALUE 6.4 9.0 14.5 
UNCORRECTED R-VALUE 6.4 8.4 15.1 

R-VALUE@ 300 PSI EXUDATION PRESSURE = II 13 II 
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~ 
0:: 40 
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10 
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EXUDATION PRESSURE- PSI 



• l rerracon 4685 South Ash Avenue, Suite H-4 

Tempe, Arizona 85282 

! 

(480) 897·8200 FAX(480) 897·1133 

I 
RESISTANCE R-VALUE & EXPANSION 

PRESSURE OF COMPACTED SOIL 
ASTM 02844 

I 

I 
! 

CLIENT: Not Reported DATE OF TEST: 11-Jan-08 
PROJECT: 65075093 
LOCATION: EB36 0-2.5' 
TERRACON NO. CLASSIFICATION: Not performed 

SAMPLE DATA TEST RESULTS 
TEST SPECIMEN NO. 1 2 3 
COMPACTION PRESSURE (PSI) 125 200 300 
DENSITY (PCF) 114.8 113.6 119.3 
MOISTURE CONTENT (%) 16.8 15.9 14.4 
EXPANSION PRESSURE (PSI) -0 .22 -0 .19 -0 .06 
HORIZONTAL PRESSURE @ 160 PSI 142 138 124 
SAMPLE HEIGHT (INCHES) 2.60 2.40 2.40 
EXUDATION PRESSURE (PSI) 127.3 196.9 300.3 
CORRECTED R·VALUE 7.1 . 8.2 15.0 
UNCORRECTED R·VALUE 6.8 8.5 15.6 • R-VALUE @ 300 PSI EXUDATION PRESSURE= II 15 II 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

600550016 

B-15 

June 17, 2011 
Project No. 600550016 
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I GRAVEL SAND FINES I 
I Coarse Fine Coarse Medium I Fine SILT I CLAY I 

U .S. STANDARD SIEVE NUMBERS HYDROMETER 

3' 2' 1· 1/2' I' 3/4' 3/4' 4 10 16 30 50 100 :.!00 
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GRAIN SIZE IN MILLIMETERS 

Sample Deplh Liquid P lastic Plasticity Passing 
Symbol 

Location (ft) Limit Limit lr.dex 
D ,o D, Oro c. Cc No. 200 uses 

(%) 

• B-1 13.5-14.8 NP NP NP -- .. - -- - 64 ML 

PERFORMED IN G ENERAL ACCORDANCE W iTH ASTM 0 422-63 (02) 

NP -INDICATES NON-PLASTIC 

1(in9o&¥oo\"e GRADATION TEST RESULTS FIGURE 

• PROJECT NO. DATE ELM LANE CRAINAGE MITIGATION 

AVONDALE, ARIZONA s .. 1 
60249800 1 3/09 

4-·f 7 ?' 
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I GRAVEL I SAND FINES 

I Coarse Fine I Coarse Medium I Fine SILT I CLAY 

U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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100 

Symbol 

• 

Sample 
Location 

B-2 

10 

Depth 
(ft) 

8.5-9.8 

Liqu id 
Limit 

NP 

0.1 

GRA IN SIZE IN MILLIMETERS 

Plastic 
Limit 

NP 

Plasticity D
10 Index 

DJO 

NP 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02) 

NP -INDICATES NO~J-PLASTIC 

0.01 

DGO c, 

0.001 

Passing 
No. 200 

(%i 

44 

O.OO<ll 

uses 
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SAMPLE PERCENT PERCENT uses 
SAMPLE 

DEPTH OE:SCRIPTION PASSING PASSING 
LOCATION 

(TOTAL 

(FT) N0 . 4 NO. 200 SAMPLE) 

8·3 3.5-5 SANDY CLAY 98 73 CL 

8-4 8.5-9.8 SANDY CLAY 97 59 CL 

• 
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 1140-00 

1(1»90& _,y\Oore NO. 200 SIEVE ANALYSIS FIGURE 

• PROJECT NO. DATE ELM LANE DRAINAGE MlnGATION 

3/09 
AVONDALE, ARIZONA B-3 602498001 



• uses 
SYMBOL LOCATION DEPTH LIQUID PLASTIC PLASTICITY CLASSIFICATION uses 

(FT) LIMIT, LL LIMIT, PL INDEX. PI (Fraction Finer Than (Entire Sample) 
No. 40 Sieve) 

• B-1 13.5-14 .8 NP NP NP ML ML 

• B-2 8.5-9.8 NP NP NP ML SM 

• 8 ·3 3.5-5 35 20 15 CL CL 

0 8-4 8.5-9.8 40 23 17 CL CL 

NP · INDICATES NON-PLASTIC 
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w v v I 0 
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t: 30 
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<t 20 / MH or OH _J v v a. 

/ 10 / / 
/ CL -ML / ML or OL 

0 v I 
0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT, LL 

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318-05 

r---· 
l(iR90&.,y\OOt"e ATTERBERG LIMITS TEST RESULTS FIGURE 

• PROJECT NO. DATE ELM LANE DRAINAGE MITIGATION 

602498001 3/09 
AVONDALE, ARIZONA B-4 
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SAMPLE SAMPLE DEPTH 
pH ' 

RESISTIVITY 1 SULFATE CONTENT 2 

LOCATION (FT) (Ohm-em) 

B-2 5-1 0 8.8 2,804 

B-4 15-20 8.9 1,368 

1 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 236b 
2 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 733 
1 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 736 

(ppm) (%) 

1100 0.110 

122 0.012 

CORROSIVITY TEST RESULTS 

PROJECT NO. 

602498001 

DATE 

3/09 

ELM LANE DRAINAGE MITIGATION 
AVONDALE, ARIZONA 

CHLORIDE 

CONTENT 3 

(ppm) 

640 

260 

FIGURE 

8-8 
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• _JVInBO&~Oot"e_ Report of Levee Evaluation and Field Observations From South End 
of Levee to Van Buren 

Project: Ag ua Fria Levee Evaluation Project No.: 600550016 

Rating Item lillr!9 SlY&~ ~ Explanation 

1 The levee has little or no unwanted vegetation (tree Vegetation growth is predominant on the downstream face of the leve 
bt:sh or undestrable weeds, except for vegetation south of Lower Buckeye Road and is less abundant as you proceed 
that is prcper1y contained and/or situated on over north of Lower Buckeye Road. There is evidence of an inigation 
built section, such that the mandatory 3 foot root fr~ system on the downstream face south of Lower Buckeye Road that 

zone is preserved around the levee profile. The may not be functional at this time. This area now appears unmaintain 
levee has been recently mowed. The vegetation freE and overgrown (Photos 1, 2). The subdivision between Lower Bucke 

zone extends 15 feet from both the landside and Road and Buckeye Road appears to maintain the downstream side of 
rivei side toes of the levee to the centerline of the the levee, however there are some large diameter(over6 inch) trees 
tree. If the levee access easement doesn't extend t at the toe of the levee (Photos 1 ~ 17). Upstream from the subdivision 

A the described limits, then the vegetation free zone there are several unmaintained trees, and shrubs (Photo 18). 
must be maintained to the easement Limits 

Unwanted VegetatK:>n Growth M 

Minimal vegetation growth (brush, weeds. or trees 2 
inches in diameter or smaller) is present within the 
zones described above. This vegetation must be 
removed but does not currently threaten the 

M 
operation or integrity of the levee 

Significant vegetation growth is present within the 
zones described above and must be removed to 

u reestablish or ascertain levee integrity. 

• 2 A 
There is good coverage of sod over the levee. There is no sod on this reach of levee 

Approximately 25% of !he sod rover is missing or 
damaged over a significant portion or over significan 
portions of the levee embankment. This may be the 
result of over-9razing or feeding on the levee, 

M 
unauthoriZed vehicular traffic. chemical or insect 
problems, or buming during inappropriate seasons. 

SOd Cover NA 

Over 50% of the sod cover is missing or damaged 
u over a significant portion of the levee embankment. 

N1\ 
Surface protection is provided by other means. 

3 No trash, debris, unaUthorized fanning activity, There are some encroachments in this stretch of levee especially at 
structures, excavation, or oU1er obstruction present bridge crossings where there is evidence of human activity and 
within the easement area. Encroachments have associated debris. (Photo 19) 
been previously reviev"ed by the Corps, and it was 

A determined that they do not diminish the proper 
function of the levee. 

Trash, debris, unauthorized 'tarming activity, 

structures, excavations, or other obstructions 
present. or inappropriate actiVIties noted that should 
be corrected but will not inhibit operations and 

Encroach1nents M 
· maintenance or emergency operations. 

M Encroachments have no1 been reviewed by the 
Corps. 

Unauthorized encroachments or inappropriate 
activi ties noted are likely to mhibil operation and 
maintenance, emergency operations or negatively 

u impact the integrity of the levee. 

NA 

• 



• _JYiRHD&JY\OOre_ Report of Levee Evaluation and Field Observations From South End 
of Levee to Van Buren 

Project: Agua Fria Levee Evaluation Project No .: 600550016 

RaUng Item B2llD!l ~ Descriotion ~ 

4 Closure structures in good repair. Placing equipmen There are no closure structures in this stretch of levee. 
stoplogs, and other materials are readily available at 
all times. Components are clearly marXed and 
installation instructions readily available. Trial 
Erections have been accomplished in accordance 

A with the O&M ManuaL 

Any of the following issues is cause for their rating : 

Closure Structures (Stop Log, 
Closure structure in poor condition. Parts missing o 

Earthen Closures, Gates, NIA 
corroded. Placing equipment may note available 

Sandbags closures 
within the anticipated warning time. The storage 
vaults cannot be opened during the time of 

inspection. Components of closure are not clearly 
marked and installation instruction are not readily 
available. trial erections have not been 

u accomplished in accordance with the O&M manual. 

NA There are no closure structures 
5 No slides, sloughs, tension cracking, slope 

A depressions, or bulges are present. 

Minor slope stability problems that do not pose an 

• M immediate threat to the levee embankment 
Slope Stability A 

Major slope stability problems identified that must bE 

u repaired to reestablish the integrity of the levee 
embankment. 

6 No erosion or bank caving is observed on the There are periodic rills, burrowing, cracking, and scouring along this 
landward or stream ward sides of the levee that mig stretch of levee that if left unresolved may ultimately result in structura 

A endanger its stability. significant deficiencies (Photos 3-5, 7, 9-13, 17) 

There are areas where minor erosion is occurring or 
has occurred on or near the levee embankment, bu 

M the levee integrity is not threatened. 

Erosion/Bank Caving M Erosion or caving is occurring or has occurred that 
threatens the stability and integrity of the levee ThE 
erosion or caving has progressed into the levee 
secHon or into the extended footprint of the levee 
foundation and has compromised the levee 

u foundation stability. 

--7 No Observed Depression in crown. Records eXJst There is no evidence of settlement. 

A 
and indicate no unexplained historical cnanges 

Minor irregularities that do not threaten integrity of 

M 
levee. Records are incomplete or inconclusive. 

Settlement 1 A 

Obvious variation in elevation over significant 
reaches. No records exist or records indicate that 

u design elevation is compromised. 

I 

• 



• _ JYIR90&JV\001"e_ Report of Levee Evaluation and Field Observations From South End 
of Levee to Van Buren 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Item E2li!!9 ~~ ~ Explanation 

8 There are scattered, shallow ruts, pot holes. o r othe There are no features that 'NOUid indicate the levee has se«Jed. It 
depressions on the levee that are related to levee appears that the levee is draining as planned. 
settlement. The levee crown, embankments , and 
access road crowns are well established and drain 

A prope~y without pcnded water. 

Depressions/Rutting A 

There are some infrequent minor depressions less 
than 6 inches deep in the levee crown, embankment 

M or access roads that will pond water. 

There are depressions greater than 6 inches deep 
u that will pond water. 

9 Minor longitudinal, transverse. or desiccation cracks There are regular transverse cracks of the soil cement annour for lhis 
with no vertical movement along crack. No cracks reach of the levee. They are up to 1/16-inch wide and may penetrate 

A extend continuously through the levee crest the entire width and height of the soil cement. There is no evidence of 
vertical movement or rotation . Lineal alignment of vegetation at the to 
of the upstream face of the levee in oonjunction with the cracks may 
suggest continuation of the cracks below the ground surface. (Photos 

Longitudinal an/or transverse cracks up to 6 inches 8, 22, 24) 
in depth with no vertical movement along the crack. 
No cracks extend continuously through the levee 

Cracking M M 
crest. Longitudinal cracks are no longer than the 
height of the levee. 

Cracks exceed 6 inches in depth. Longitudinal 
cracks are longer than the height or the levee andlo 

• u exhibit vertical movement along the crack. 
Transverse cracks extend through out the entire 
levee width. 

10 Contim . .oous animal burrow control program in place Burrowing is evident throughout this stretch or levee, and in some 
that includes the elimination of active burrowing and locations has enabled erosion on the crest and down stream side or 

A the filling in of existing burrows. the levee. (Photos 3-5 ) 

The existing animal burrow control program needs t 

Animal control M 
be improved. Several burrows are present which 
may lead to seepage or slope stability problems, an 

M 
require immediate attention 

u Animal burrow control program is not effective or is 
nonexistent. 

• 



• _JYIRBO&~oore_ Report of Levee Evaluation and Field Observations From South End 
of Levee to Van Buren 

Project: Agua Fria Lev ee Evaluation Project No.: 600550016 

Rating Item B2!in9 ~ Descri ption ~ 

11 There are no breaks, holes, or cracks in the There is no evidence of excessive erosion or degredation to pipes 
discharge pipes/culverts that would result in penetrating the levee. ; 
significant water leakage. The pipe shape is still 
essentially circular. AU joints appear to be closed an 
the soil light. Corrugated metal pipes. if present are 
in good condition with 100% or the original coating ' 
still in place or have been relined with appropriate 

A material. Condition of pipes has been verified using 
visual inspection methods. 

There are a small number of erosion pinholes or 

Culverts/discharge pipes A 
cracks that could leak water and need to be repaire< 
but the entire lengthS of pipe is still structurally soun 
and is not in danger of collapsing. Pipe shape may 
be ovalized in some locations but does not appear t 

M be approaching a curvature reversal. 

Culvert has deterioration and/or has significant 
leakage; it is in danger of collapsing or has already 
begun to collapse. Corrugated metal pipes have 

u suffered 100% section loss in the invert. 

• 12 No riprap displacement or stone degradation that There is no riprap within this streach of levee. 
could pose an immediate threat to the integrity of thE 
channel bank. Riprap intact with no woody 

A 
vegetation present 

Minor riprap displacement or stone degradation that 
could pose an immediate threat to the integrity of th 
channel bank. Unwanted vegetation must be deare< 

M 
or sprayed with an appropriate herbicide. 

Riprap revetments & Bank 
A 

protection 

Significant rip rap displacement. exposure of 
bedding, or stone degradation observed. Scour 
activity is undercutting banks, eroding embankment 
or impairing channel fk>ws by causing turbulence or 
shoaling. Rock protection is hidden by dense brush, 

u trees, or grasses 

, I 

• 



• _JYIR90&.,y\Oore_ Report of Levee Evaluation and Field Observat ions From Van Buren 
Street to Thomas Road 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Item fill!!9 ~ Qmri.QliQ!] ~ 

1 The t8vee.has little or no unwanted vegetation (trees. Vegetation growth in this area is minimal and consists of sparse 
bush or ~ndesirable weeds, except for vegetation that is shrubs, and sparse ground cover (Photo 47). Density of 
proper1y contained and/or situated on over built section, vegetation increases at inlet structures through this stretch. 
such that the mandatory 3 foot root free zone is 
preserved around the levee profile. The levee has been 
recently mowed. The vegetation free zone extends 15 
feet from both the landside and river side toes of the 
levee to the centerline of the tree. If the levee access 
easement doesn't extend to the described limits, then th 

A vegetation free zone must be maintained to the 
easement Limits 

Unwanted Vegetation Growth A 

Minimal vegetation growth (brush, weeds, or trees 2 
inches in diameter or smaller) is present within the zone 
described above. This vegetation must be removed but 
does not currently threaten the operation or integrity of 

M 
the levee 

Significant vegetation growth is present within the zones 
described above and must be removed to reestablish or 

u ascertain levee integrity. 

• 2 A There is good coverage of sod over the levee. There is no sod on this reach of levee 

Approximately 25% of the sod cover is missing or 
damaged over a significant portion or over significant 
portions of the levee embankment. This may be the 
result of overi.Jrazing or feeding on the levee, 

M 
unauthorized vehicular traffic. chemical or insect 
problems, or burning during inappropriate seasons. 

Sod Cove; NA 

Over 50% of the sod cover is missing or damaged over 
u a significant portion of the levee embankment. 

NA Surface protection is provided by other means. 

3 No trash, debris, unaUthorizeq fanning activity, At the 1·10 bridge construction site there has been some 
structures, excaYation, or othec obstruction present excavation of the soil cement materials on the embankment undE 
within the easement area. Encroachments have been the bridge. It is unknown if that has been authorized by the 
previously reviewed by the Corps. and it was detennine District. (proto 41) 

A that they do not diminish the proper function of the leveE 

Trash, debris, unauthorized fanning 3Ctivtty, structures, 
excavations, or other obstructions present, or 
inappropriate activities note!J that should be corrected 
bu1 will not inhibit operations and maintenance or 

Encroachments M 
emergency operatiOnS. Encroachments have not been 

M reviewed by the Corps. 

Unauthonzed encroachments or inappropriate activities 
noted are likely to inhibit operation and maintenance, 
emergency operations or negatively Impact the integrity 

u of the levee. 

NA 

• 



• _JYin9o & -'V\OOt"'e_ Report of Levee Evaluation and Field Observations From Van Buren 
Street to Thomas Road 

Project: Ag ua Fria Levee Evaluation Project No.: 600550016 

Rating Item ~ ~ ~ ~ 

4 Closures Structure in Good repair. Placing equipment, There are no closure structures in this stretch of le\-ee. 
stoplogs, and other materials are readily available at all 
times. Components are clearly marked and installation 
instructions readily available. Trial Erections have been 
accomplished in accordance with the O&M Manual. 

A 

Any of the following issues is cause for their rating : 

Closure Structures (Stop Log, 
Closure s tructure in poor condition. Parts missing or 
co rroded. Placing equipment may not e available w ithin 

Earthen Closures, Gates, NA 
the anticipated warning time. The storage vaul ts cannot 

Sandbags closures be opened during the time or inspection. Components o 

closure are not clearly marked and installation instructio 
are rot readily available. trial erections have not been 

u 
accomplished in accordance with the O&M manuaL 

NA There are no closure structures 

5 No slides, sloughs, tension cracking , slope depressions, 
A or bulges are present. 

Minor slope stability problems that do not pose an 

• M 
immediate threat to the levee embankment 

Sk>pe Stability A 

Major slope stability problems identified that must be 

u repaired to reestablish the integrity of the levee 

embankment. 

6 No erosion or bank caving is observed on the landward There are periodic rills , burrowing, cracking , and scouring along 
or stream ward sides of the levee that might endanger it this stretch of levee that if left unresolved may ultimately result in 

A stability. structuraily significant deficiencies (Photos 38-40, 43, 45, 47~8) 

There are areas where minor erosion is occurring or has 
occurred on or near the levee embankment. but the 

M levee integrity is not threatened. 

Erosion/Bank Caving M Erosion or caving is occurring or has occurred that 
threatens the stability and integrity of the levee. The 
erosion or caving has progressed into the levee section 
or into the extended footprint of the levee foundation an 
has compromised the levee foundation stability. 

u 

7 No Observed Depression in crown. Records exist and There is no evidence of settlement. 

A 
indicate no unexplained h istorical changes 

Minor irregularities that do not threaten integrity of levee 

M 
Records are incomplete or inconclusive. 

Settlement 1 A 

Obvious variation in elevation over significant reaches. 
No records exist or records indicate that design 

u elevation is compromised . 

• 



• _JYinao&~oo1"e_ Report of Levee Evaluation and Field Observations From Van Buren 
Street to Thomas Road 

Project: Agua Fria Levee Evaluat ion Project No. : 600550016 

Rating Item B2!i!:!9 ~ ~ ~ 

8 There are scattered, shallow ruts , pot holes, or other There are no features that lNOuld indicate the levee has settled. 
depressions on the levee that are related to levee appears that the levee is draining as planned. 
settlement. The levee crown, embankments, and acces 
road crowns are well established and drain proper1y 

A without ponded water. 

DepressionsiRutting A 

There are some infrequent minor depressions less than 
6 inches deep in the levee crown, embankment, or 

M access roads that will pond water. 

There are aepressions greater than 6 inches deep that 
u will pond water. 

9 Minor longitudinal, transverse, or desiccation cracks witt There are regular transverse cracks of the soil cement annour 
no vertical movemen~ along crack. No cracks extend for this reach of the levee. They are up to 1/ 16-inch wide and 

A continuously through the levee crest may penetrate the entire width and height of the soil cement. 
There is no evidence of vertical movement or rotation. Lineal 
alignment of vegetation at the toe of the upstream face of the 
levee in conjunction with the cracks may suggest continuation or 

Longitudinal an/or transverse cracks up to 6 inches in the cracks below the ground surface. (Photos 8, 22, 24) 
depth with no vertical movement along the crack. No 
cracks extend cor:Unuously through the levee crest. 

Cracking M M 
Longitudinal cracks are no longer than the height of the 
levee. 

Cracks exceed 6 inches in depth. Longitudinal cracks 
are longer than the height of the levee and/or exhibit • u vertical movement along the crack. Transverse cracks 
extend through out the entire levee width. 

10 Continuous animal burrow control program in place that Burrowing is evident throughout this stretch of levee, and in som 
includes the elimination of active burrowing and the filii~ locations has enabled erosion on the crest and downstream face 

A in of existing burrows. or the levee. (Photos 43, 47) 

The existing animal burrow oontrol program needs to be 

Animal control M 
improved. Several burrows are present which may lead 
to seepage or slope stability problems. and require 

M 
immediate attention 

u Animal burro~v cor. irol program is not effective or is 
nonexisterlt. 

• 



• _JYIR90&-'V\Oore_ Report of Levee Evaluation and Field Observations From Van Buren 
Street to Thomas Road 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Uem B2l!!!g ~ ~ Explanation 

11 There are no breaks, holes, or cracks in the discharge There is no evidence of excessive erosion or degredation to 
pipes/culverts that 'NOuld result in significant water pipes penetrating the levee. (Photos 35-37) 
leakage. The pipe shape is still essentially circular. All 
joints appear to be closed and the soil tight. Corrugated 
metal pipes, if present are in good condition with 100% 
the original coating still in place or have been relined wit 
appropriate material. Condition or pipes has been 

A verified using visual inspection methods. 

There are a small number of erosion pinholes or cracks 

Culverts/discharge pipes A 
that could leak water and need to be repaired, but the -
entire lengths of pipe is still structurally sound and is not 
in danger of collapsing. Pipe shape may be ovalized in 
some locations but does not appear to be approaching 

M curvature reversal. 

-
Culvert has deterioration and/or has significant leakage; 
it is in danger of collapsing or has already begun to 
collapse. COrrugated metal pipes have suffered 100% 

u section loss in the invert. 

• 12 No riprap displacement or stone degradation that could Riprap appears to be intact, with no displacement or large 
pose an immediate threat to the integrity of the channel vegetation around the discharge at McDowell Road 
bank. Riprap intact with no woody vegetation present 

A 

Minor riprap displacement or stone degradation that 
could pose an Immediate threat to the integrity of the 
channel bank. Unwanted vegetation must be d eared or 

M 
sprayed with an appropriate herbicide. 

Riprap revetments & Bank 
A 

protection 

Significant rip rap displacement, exposure of bedding, o 
stone degradation observed. Scour activity is 
undercutting banks, eroding embankments, or impairing 
channel flows by causing turbulence or shoaling. Rock 
protection is hidden by dense brush, trees, or grasses 

u 

-· 

• 



• _JVIR90&~001"e_ Report of Levee Evaluation and Field Observations From Thomas 
Road to North End of Levee 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Item !3.2!i!Jg ~ Description ~ 

1 The levee has little or no unwanted vegetation (trees , Vegetation growth in this area is minimal and consists of 
bush or undesirable weeds, except for vegetation tha sparse shrubs. and sparse ground cover (Photo 47). Density 
!s properly contained and/or situated on over buil t of vegetation increases at inlet structures through this stretch 
section, such that the mandatory 3 foot root free zon 
is preserved around the levee profile. The levee has 
been recently mowed. The vegetation free zone 
extends 15 feet from both the landside and river side 
toes of the levee to the center1ine of the tree. If the 
levee acce55 easement doesn't extend to the 

A described limits. then the vegetation free zone must 
be maintained to the easement Limits 

Unwanted VegetatKJn Growth A 

Minimal vegetation growth (brush, weeds, or trees 2 
inches in diameter or smaller) is present within the 
zones described above. This vegetation must be 
removed but does not currently threaten the operatic 

M 
or integrity of the levee 

Significant vegetation growth is present within the 
zones described above and must be removed to 

u reestablish or ascertain levee integrity. 

• 2 A 
There is good coverage of sod over the levee. There is no sod on this reach of levee 

Approximately 25% of the sod cover is missing or 
damaged over a significant portion or over significant 
portions of the levee embankment. This may be the 
result of over-grazing or feeding on the levee, 

M 
unauthorized vehicular traffic, chemical or insect 
problems, or buming during inappropriate seasons. 

Sod Cover N/A 

Over 50% of the sod cover is missing or damaged 
u over a significant portion of the levee embankment. 

NA 
Surface protection is provided by other means. 

3 
' 

No trash , debris, unauthorized fanning activity, There are no encroachments on this section of levee. 

structures. excavation, or other obstruction present 
within the easement area. Encroachments have bee 
previously reviewed by the Corps. and it was 

A determined that they do not diminish the proper 
function of the levee. 

Trash, debris, unauthorized fanning activity, 
structures, excavations, or other obstructions 
pre~nt. or inappropriate activities noted that should 
be corrected but will not inhibit operations and 

Encroachments A 
maintenance or emergency operations. 

M Encroachments have not been reviewed by the 
COrps. 

Unauthorized encroachments or inappropriate 
activities noted are likely to inhibit operation and 
maintenance, emergency operations or negatively 

u impact the integ rity of the levee. 

NA 

• 



• _JYIR90&JY\OOre_ Report of Levee Evaluation and Field Observations From Thomas 
Road to North End of Levee 

Project: Agua Fria L evee Eva luation Project No. : 600550016 

Rating Item B.IDi!Jg Guideline Description Explanation 

4 Closures Structure in Good repair. Placing equipmen There are no dosure structures in this stretch of levee. 
stoplogs. and other materials are readily available at 
all Urnes. Components are clearly marked and 
installation instructions readily available. Trial 
Erections have been accomp~shed in accordance 

A with the O&M Manual. 

Any of the following issues is cause for their rating: 

Closure Structures (Stop Log, 
Closure structure in poor condition. Parts missing or 
corroded. Placing equipment may not e available 

Earthen Closures, Gates, N/A 
within the anticipated waming time. The storage 

Sandbags closures 
vaults cannot be opened during the time of inspectio 

Com~ments of closure are not clearly marked and 
installation instruction are not readily available. trial 

u 
erections have not been accomplished in acoordance 
with the O&M manual. 

NA There are no closure structures 
5 No slides, sloughs, tension cracking, slope 

A depressions, or bulges are present. 

Minor slope stability problems that do not pose an 

• M 
immediate threat to the levee embankment 

Slope Stability A 

Major slope stability problems identified that must be 

u repaired to reestablish the integrity or the levee 
embankment. 

6 No erosion or bank caving is observed on the There is periodic rills , burrowing, cracking , and scouring alan 
landward or stream ward sides or the levee t.~at migh this stretch or levee that if left unresolved may ultimately resu 

A endanger its stability. in structurally significant deficiencies (Photos 38-40. 43, 45, 
47-48) 

There are areas where minor erosion is or.cuning or 
has occurred on or near the levee embankment, but 

M the levee integrity is not threatened. 

Erosion/Bank Caving M Erosion or caving is occurring or has occurred that 
threatens the stability and integrity or the levee. The 
erosion or caving has progressed into the levee 

'·' 
section or into the extended footprint of the levee 
foundation and has compromised the levee 

u foundation stability. 

I 

.: .. ,, 7 No Observed Depression in crown. Records exist There is no evidence of settlement 

A 
and indicate no unexplained his torical changes 

: 

. -~ ' Minor irregularities that do not threaten integrity of 

M 
levee. Reoords are incomplete or inconclusive. 

I 
Settlement 1 A 

Obvious variation in elevation over significant ! 
reaches . No rerords exist or records indicate that 

u design elevation is compromised. 

• 



• _JYID!f0&JY\001"'e_ Report of Levee Evaluation and Field Observations From Thomas 
Road to North End of Levee 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Item B2li!l9 ~ Description Explanation 

8 There are scattered, shallow ruts , pot holes, or other There are no features that INOutd indicate the levee has 
depressions on the levee that are related to levee settled. It appears that the levee is draining as planned. 
settlement. The levee crown, embankments, and 
access road crowns are well established and drain 

A prope11y without ponded water. 

Depressions/Rutting A 

There are some infrequent minor depressions less 
than 6 inches deep in the levee crown, embankment. 

M or access roads that will pond water. 

-· There are depressions greater than 6 inches deep 
u that will pond water. 

9 Minor longitudinal, transverse, or desiccation cracks There are regular transverse cracks of the soil cement 
with no vertical movement along crack. No cracks armour for this reach of the levee. They are up to 1/16-inch 

A extend continuously through the levee crest wide and may penetrate the entire width and height of the soi 
cement. There is no evidence of vertical movement or 
rotation. Lineal alignment of vegetation at the toe of the 
upstream face of the levee in conjunction with the cracks rna 

Longitudinal an/or transverse cracks up to 6 inches i suggest continuation of the cracks below the ground surlace. 
depth with no vertical movement along the crack. No (Photos 8, 22, 24) 
cracks extend continuously through the levee crest. 

M 
Longitudinal cracks are no longer than the height of 

Cracking M the levee. 

Cracks exceed 6 inches in depth. Longitudinal crack 
are longer than the height of the levee and/or exhibit 

• u 
vertical movement along the crack. Transverse 
cracks extend through out the entire levee width. 

tO Continuous animal burrow control program in place Burrowing is evident throughout this stretch of levee, and in 
that includes the elimination of active burrowing and some locations has enabled erosion on the crest and 

A trle filling in of existing burrows. downstream face of the levee. (Photos 43. 47) 

The existing animal burrow control program needs to 

Animal control M 
be improved. Several burrows are present which rna 
lead to seepage or slope stability problems, and 

M 
require immediate attention 

1--··- AriTrliir burrow control program is not effective or is u nonexistent. 

• 



• _JVInBD&JV\001"8_ Report of Levee Evaluation and Field Observations From Thomas 
Road to North End of Levee 

Project: Agua Fria Levee Evaluation Project No.: 600550016 

Rating Item B2lin9 ~ ~ ~ 

11 There are no breaks, holes, or cracks in the There is no evidence of excessive erosion or degradation to 
discharge pipes/culverts that would result in significa pipes penetrating the levee (photo 35-37) 
water leakage. The pipe shape is still essentially 
circular. All joints appear to be closed and the soil 
tight. Corrugated metal pipes, if present are in good 
cond~ion with 1 00% of the original coating still in plac: 
or have been relined with appropriate material. 

A Condition or pipes has been verified using visual 
inspection methods. 

There are a small number of erosion pinholes or 

Culverts/discharge pipes A 
cracks that could leak water and need to be repaired, 
but the entire lengths of pipe is still structurally sound 
and is not in danger of collapsing. Pipe shape may t 
ovalized in some locations but does not appear to be 

M approaching a curvature reversal. 

Culvert has deterioration and/or has significant 
leakage; it is in danger of collapsing or has already 
begun to collapse. Corrugated metal pipes have 

u suffered 100% section loss in the invert. 

• 12 No riprap displacement or stone degradation that Riprap appears to be intact, with no displacement or large 
could pose an immediate threat to the integrity of the vegetation. (photo 49) 
channel bank. Riprap intact with no \'.'OOdy vegetatio 

A 
present 

Minor riprap displacement or stone degradation that 
could pose an immediate threat to ttle integrity or the 
chamel bank. Unwanted vegetation must be cleared 

M 
or sprayed with an appropriate herbicide. 

Riprap revetments & Bank 
A protection 

Significant rip rap displacement, exposure of bedding 
or stone degradation observed. Soour activity is 
undercutting banks, eroding embankments. or 
impairing channel flows by causing turbulence or 
shOaling. Rock protection ~'> hidden by dense brush. 

u trees, or grasses 

• 
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Project Name: Agua Fria Levee Evaluation Project No. : 600550016 

Photo No. 1 L f South of Lower Buckeye Date: 03/28/2011 oca1on : Road 

Lat 33.420486° long -11 2.341601 o: Vegetation growth on the downstream side of the levee, 
and channel on the downstream side of the levee with soil cement at the curve of the levee. 

L t
. of Lower Buckeye 

oca 1on: Road 

Lat 33.420486° long -112.341601 o: Vegetation growth on the downstream side of the levee . 

600550016 Labeled Photos- 03.28. 11 Page 1 of 25 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 3 L f South of Lower Buckeye Date: 03/28/2011 oca 1on: Road 

Lat 33.419690° Long -112.34217r: Biological disturbance (burrowing) on downstream side 
of levee. 

. South of 
Location : Road 

Lat 33.419690° Long -112.34217r Biological disturbance (burrowing) on downstream side 
of levee . 

600550016 Labeled Photos - 03.28.11 Page 2 of 25 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

. South 
Photo No. 5 Locat1on: Road Date: 03/28/2011 

Lat 33.419690° Long -1 12.34217r: Biological disturbance (burrowing) on the downstream 
side of the levee causing an erosional scarp approximately 25 feet in length at the crest of 
the levee. 

Photo No.6 Location: ~~~~h of Lower Buckeye Date: 03/28/2011 

Lat 33.419690° Long -112.34217r: Typical size of vegetation present on the down stream 
side of the levee . 

600550016 Labeled Photos- 03.28. 11 Page 3 of 25 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 7 L f South of Lower Buckeye Date: 03/28/20 11 oca1on: Road 

Lat 33.416053° Long -112.351346°: Erosion on the Down stream side of the levee near the 
southern end of the levee . Approximately 3 feet high by 10 feet long. 

Photo No. 8 Location: ~~~~h of Lower Buckeye Date: 03/28/2011 

Lat 33.417819° Long -112.346465°:Typical crack on the upstream side of the levee. 
Occurrence is regular with a spacing on the order of 20 to 40 feet between each . 

600550016 Labeled Photos - 03.28.11 Page 4 of 25 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Ph N 9 L t. South of Lower Buckeye Date ·. 03128/2011 oto o. oca 1on: Road 

Lat 33.417229° Long -1 12.348680°: Example of blockey erosion on upstream side of the 
levee. 

Ph N 10 L . South of Lower Buckeye Date ·. 0312812011 oto o. ocat1on: Road 

Lat 33.417819° Long -112.346465° Erosion at apparent lift boundary on the upstream side 
of the levee approximately 10 inches deep by 4 inches high extending 20 feet. Can see the 
imprint of the compaction equipment at intervals of 4 to 6 inches to the crest of the levee . 

600550016 Labeled Photos - 03.28. 11 Page 5 of 25 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 11 L f South of Lower Buckeye Date: 03/28/2011 oca1on: Road 

Lat 33.417819° Long -112.346465° Erosion at apparent lift boundary on the upstream side 
of the levee approximately 10 inches deep by 4 inches high extending 20 feet. Can see the 
imprint of the compaction equipment at intervals of 4 to 6 inches to the crest of the levee. 

Photo No. 12 L f South of Lower Buckeye Date: 03/28/2011 oca1on: Road 

Lat 33.418155° Long -112.34511 8° Typical condition of apparent maintenance on the 
upstream side of the levee . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

. South 
Location : Road 

Lat 33.418839° Long -112.342805°: Erosion of the bottom foot of the upstream side of the 
levee extending 10 feet and being approximately 4 inches deep . 

Photo No. 14 Location : Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.421938° Long -112.340710°: Apparent levee Access from channel on the down 
stream side of levee . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 15 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.424186° Long -112.33928r: Property boundary for subdivision on downstream side 
of the levee. Beginning of maintained landscape, and levee access from within the 
subdivision. 

Photo No. 16 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.425184° Long -112.33856r: Sidewalk and vegetation with trunk diameter greater 
than 6 inches at the downstream toe of the levee . 

600550016 Labeled Photos - 03. 28. 11 Page 8 of 25 



• 

• 

• 

Project Name: Agua Fria Levee Evaluation Project No. : 600550016 

Photo No. 17 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.430626° Long -112.336013°: Erosion caused by human access to the levee on the 
down stream side from subdivision. 

Photo No. 18 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.432155° Long -112.335269°: View looking upstream on the downstream side of the 
levee and the end of the maintained levee. Vegetation with trunk diameter greater than 6 
inches and unmaintained shrubs on downstream face of the levee. 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 19 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.434926° Long -112.334100°: View looking upstream at Buckeye Road crossing at 
the abutment for the bridge with debris in tunnel under the bridge. 

Photo No. 20 Location: Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.434926° Long -112.334100°: On the upstream face of the levee a junction of 
original soil cement and soil cement placed during the construction of the Buckeye Road 
crossing. 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 21 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.433600° Long -112 .334405°: Typical crack on the upstream side of the levee . 
Occurrence is regular with a spacing on the order of 20 to 40 feet between each. 

Location: 
Road and Buckeye Road 

Date: 03/28/2011 

Lat 33.433600° Long -112.334405°: Typical crack on the upstream side of the levee. Occurrence is 
regular with a spacing on the order of 20 to 40 feet between each. Continues through the ramp, 
vegetation indicates increased moisture in the same plane as the crack. 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 23 Location : Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.432494° Long -11 2.334958°: Erosion and flaking of apparent cement patching on 
the bottom foot of the upstream face of the levee. 

Photo No. 24 Location : Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.4430590° Long -112.335873°: Erosion and flaking of apparent cement patching on 
the bottom foot of the upstream face of the levee . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 25 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.4430590° Long -112.335873°: Erosion and flaking of apparent cement patching on 
the bottom foot of the upstream face of the levee. 

Photo No. 26 Location: 
Road and Buckeye Road 

Date: 03/28/2011 

Lat 33.430590° Long -112 .335873°: Erosion of a lift layer at the top 2 feet of the levee . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 27 Location: Between Lower Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.425184° Long -112.338567": Upstream face of the levee showing evidence of 
erosion of the bottom 2 feet of the levee, approximately 10 inches deep and 20 feet long. 

Photo No. 28 Location: Buckeye Date: 03/28/2011 
Road and Buckeye Road 

Lat 33.421 123° Long -112.341066°: Upstream face of the levee showing evidence of 
erosion, and maintenance with evidence of the cement patching materials flaking off . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 29 Location: Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.448769° Long -112.334809°: View looking down stream south of Van Buren of the 
crest of the levee showing evidence of raveling of the crest . 

Photo No. 30 L 
. Between Van Buren Street 

ocat1on: 
and Buckeye Road 

Date: 03/28/2011 

Lat 33.448614° Long -112.334869°: On the downstream face of the levee a typical 
erosional rill. Rilling is typically 40 feet spacing between rills . 
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Project Name: Agua Fria Levee Evaluation Project No. : 600550016 

Photo No. 31 Location : Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.447364° Long -112.334601 o: Looking downstream a the crest of the levee showing 
raveling of the crest 2 inches deep. 

Photo No. 32 L f Between Van Buren Street Date: 03/28/2011 
oca lon : and Buckeye Road 

Lat 33.444133° Long -11 2.334160°: View of the downstream face of the levee showing 
rutting caused by off road vehicles . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 33 Location : Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.443620° Long -112 .334151 °: 10 inch deep by 3.5 feet wide rill formed on the 
downstream side of the levee. 

Photo No. 34 Location : Between Van Buren Street Date: 03/28/20 11 
and Buckeye Road 

r 

Lat 33.442871 ° Long -1 12.3341 38°: Erosional scarp approximately 8 inches deep at the soi l 
cement boundary at the crest of the levee on the down stream side. Extends approximately 
10 feet. 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 35 Location : Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.4425213° Long -112.33414r: Typical view of a penetration on the down stream face 
of the levee. Minor erosion is seen on the headwalls. 

Photo No. 36 Location : Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.4425213° Long -112.33414r: View looking upstream of typical penetration on the 
downstream face of the levee . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 37 Location: Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.4425213° Long -112.33414r: View of the erosion on the headwall for the typical 
penetration with some damage to the concrete . 

. n Street 
Location: and Buckeye Road 

Lat 33.44377r Long -112.334049°: Erosion of severa l lift layers on the upstream face of 
the levee from the ground level to 3 feet above ground level. Erosion is on the order of 10 
inches deep in some locations . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 39 Location: Between Van Buren Street Date: 03/28/2011 
and Buckeye Road 

Lat 33.446661 o Long -112 .334257" : Erosion of lift layer approximately 3 feet from ground 
surface on the upstream side of the levee. 

Photo No. 40 L t' Between Van Burn Street and Date: 03/28/2011 
oca lon: Thomas Road 

Lat 33.452505° Long -112.335517°: Erosional rills observed on the down stream face 
becoming more frequent and larger. The character of the downstream soils has changed, 
and there is less vegetation . 

600550016 Labeled Photos- 03.28.11 Page 20 of 25 



• 

• 

• 

Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 41 L f Between Van Burn Street and Date: 03/28/2011 
oca lon: Thomas Road 

Lat 33.456944° Long -112.335953°: Construction of the 110 overpass and evidence of 
removal of 8 inches or so of the soil cement levee upstream face. 

Photo No. 42 L f Between Van Burn Street and Date: 03/28/20 11 
oca lon: Thomas Road 

Lat 33.458201 o Long -112.335399°: View of the upstream face of the levee just north of the 
110 overpass. Showing contact of 2 soil cement materials . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 43 L f Between Van Burn Street and Date: 03/28/2011 
oca lon: Thomas Road 

Lat 33.4 76039° Long -112 .321389°: Erosion and burrowing evident on the down stream 
side of the levee near subdivision south of Thomas road . 

Photo No. 44 L t. Between Van Burn Street and Date: 0312812011 oca lon: Thomas Road 

Lat 33.468612° Long -112 .326257": View looking upstream on the upstream side of the 
levee showing an intact section of soil cement repair . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 45 L f Between Van Burn Street and Date: 03/28/2011 
oca lon: Thomas Road 

Lat 33.468612° Long -112.326257": Large rill formed on the downstream face of the levee 
Approximately 2.5 feet wide and 10 inches deep. 

Photo No. 46 Loc ti n· Between Van Burn Street and Date: 03/28/2011 
a 0 

· Thomas Road 
Lat 33.477471 ° Long -112.320878°: Standing water in the channel approximately 5 inches 
deep appears to be coming from a penetration on the down stream face of the levee 
handling discharge from a pump station . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Location : Van Buren Stre~t to End 
of Levee North of Indian 

Lat 33.481424° Long -112.319730°: View of an erosional scarp looking downstream on the 
downstream face of the levee extending approximately 200 feet from photo location. 

Photo No. 48 Location : From Van Buren Stre~t to End Date: 03/28/2011 
of Levee North of Indian 

Lat 33.481424° Long -112 .319730°: View of an erosional scarp looking downstream on the 
downstream face of the levee extending approximately 200 feet from photo location . 
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Project Name: Agua Fria Levee Evaluation Project No.: 600550016 

Photo No. 49 Location: From Van Buren Stre~t to End Date: 03/28/2011 
of Levee North of lndtan 

Lat 33.482805° Long -112 .319236°: View looking up stream of rip rap section of levee with 
mining operations present on the down stream side of the levee . 
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APPENDIXD 
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June 17, 2011 
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MP 3.73 , Case 4 , Earthquake, Landside 
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§ All uvium 
Compacted Fill 
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Coo~lon = 150 (psf) 
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MP 3.73 , Case 4 , Earthquake. Riverside 

Materials 

§ Alluvium 
Compacted Fill 
Soli Cement 

Coh.-.slon = 150 (psf) Phi = 28 (deg) 
Cohesion = 150 (psf) Phi= 29 (deQ) 
Cohesion = 2000 (psf) Phi= 20 (deg) 
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MP 4.09 , Case 1, End of Construction, Landside 

Matenals 
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MP 4 .09 , Case 1, End of Construction , Riverside 
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Compacted Fill 

Cohesion = 2000 (psf) Phi= 20 (d eg) Unit Weight = 125 (lb/11'3) 
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Cohesion= 150 (psi) Phi = 29 (deg) Unit Weight = 120 (lb/ft'3) 
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+ MP 4.09 , Case 2, Rapid Drawdown , Water El. 958.42 ft. , Scour El. 940.84 ft . 
+ 

FOS = 1.143 
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Materials 

§ Soi!Cement 
Alluvium 
Compacted Fill 

• • ... .... .... 

Cohesion = 2000 (psi) Phi = 20 (deg) Unit Weight = 135.8 (lblft'3} 
Cohesion = 150 (psf) Phi= 28 (deg} Unit Weight= 127 (ibfft'3) 
Cohesion = 150 (psf) Phi= 29 (deg) Unit Weight = 132.9 (lblft'3} 
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MP 4 .09. Case 3. Steady Seepage, Water El. 958.42 ft .. Scour El. 940.84 ft . 

Materials 

§ Soii Cement 
Alluvium 
Compacted Fi ll 

Cohesion ~ 2000 (psi) 
Cohesion ~ 150 (psi) 
Cohesion ~ 150 (psi) 

Phi~ 20 (deg) 
Phi = 28 (deg) 
Phi = 29 (deg) 

Unit Weight~ 135.8 (lblf1'3) 
Unit Weight~ 127 (iblf1'3) 
Unll Weight~ 132.9 (ibll1'3) 

---------- ~-----------~ c 
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MP 4 .09 , Case 4 , Earthquake. Landside 

Materials 

§ Soli Cement 
Alluvi um 
Compacted Fill 

Cohesion : 2000 (psf) Phi: 20 (dag) Unit W~ht : 125 (iblft'3) 
Cohesion : 150 (psi) Phi: 28 (d&g) Unit Weight : 110 (iblft'3) 
Cohesion : 150 (psf) Phi: 29 (dag) Unit W~ht : 120 (iblft'3) 
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MP 4 .09. Case 4 , Earthquake. Riverside + + 

~0~ = 3.242 
t. ,, 

l• , '1 '1' ,, 
,: ', 1, Materials 

• d; -. .. " 
I "l! + mr 1 ' ' § Soli Cemem 

1

1 + + ' '' 15' Alluvium 
,: + $ 1j. ..!i: ' ', ~ Compacted Fi ll 

I .ffl '"]? '• 
I ++ '1!" & T !J> ,, 
• 'Of'+ +++ iP '' 

..... + 'tmt *!it~' '',, 
I +~ :I + ,, 

$ . + ' * * t1fi. + ,, 
.L 1! + +'IF 
~- oJtt. 1$ 

Cohe~ion = 2000 (p.sf) Phi = 20 (deg) Unit Weight= 125 (lb/ 11"3) 
Cohesion = 150 (psf) Phi = 28 (deg) Unll Weight = 110 (ib!f1'3) 
Cohesion = 150 (psf) Phi= 29 (deg) Unit Weight = 120 (lb/11"3) 
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MP 4 .95 , Case 1, End of Construction, Landside 

Materials 

§ SoiiCement 
A ll uvium 
Compacted Fill 

Collesion = 2000 (psi) Phi= 20 (deg) Unit Weight= 125 (lb/11"3) 
Collesion = 150 (psf) Phi= 28 (d9!J) Unil Weight = 110 (lb/11" 3) 
Collesion = 150 (psf) Phi= 29 (deg) Unit Weight = 120 (lb/11'3) 

, 

• 

~' 

+ 
'it 
+ + 4 

4 
+ ++ 
+4 

44 4+ 

'\$ 
4 + •lt 

4+44 
$ $~ .... 

4 FOS = 3.201 
tt .... '"" ~ 

~~4"4+~+ ... , + + .. 'iF .~ ~- "hi< ,, ~$ 

~· $ tP\· *~ ,.~ ... 't'lf, 
•' "* .. • 

> ~ --

• 

930 ~~._._~~~_._.-r~~~~._._~~-+_.~~~~~._--~~_.~~~~~._--~~_._.~~~~._+-~~~_._.~~~+-._--~~----~ 

1,100 1,120 1,140 1,160 1.180 1,200 1,220 1,230 

X (ft) 



• 
1.010 

1,000 

990 

980 

-~ 970 
>-

960 

950 

940 

,. 
$ 

+ 

+'t, 
~ 

.,..i? 1• 

.;tr + 
·~ .... 
.pHf ,.Y + ~:V 

+ 
tft tl•i' •l• ++ .•. 

, , , , 

* -J·+ ++ ,,.. ~ 

, , 

FOS = 2.708 

.-#' 
, , . . . . . 

• 
MP 4 .95 , Case 1. End of Construction. Riverside 

Materials 

§ SoiiCement 
Alluvium 
Compacted Fill 

Cohesion = 2000 (psi) 
Cohesion= 150 (psf) 
Cohesion = 150 (psf) 

Phi= 20 (deg) Unit Weight = 125 (lb/11"3) 
Phi = 28 (deQ) Unit Weight = 110 (lb/11"3) 
Phi= 29 (deg) Unit Weight = 120 (lbW3) 
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MP 4.95. Case 2. Rapid Drawdown. Water El. 969. 13, Scour El. 957 .0 ft . 

Materials 

§ SoiiCemsnt 
All uvium 
Compacted Fi ll 

Cohesion = 2000 (psf) 
Cohesion = 150 (psf) 
Cohesion = 150 (psf) 

Phi= 20 (deg) Unit Weight = 135.8 (lb/11'3) 
Phi= 26 (deg) Unit Weight = 127 (lbff1'3) 
Phi= 29 (deg) Unit Weight = 132.9 (lb/11'3) 
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MP 4.95. Case 3, Steady Seepage , Water El. 969.13. Scour El. 957.0 ft. 
4 

$ 

Materials 

§ SoiiCement 
Al luvium 
Compacted Fill 

Cohesion ~ 2000 (psf) 
Cohesion~ 150 (psf) 
Cohesion; 150 (psf) 

Phi ~ 20 (deg) 
Phi ~ 28 (de9) 
Phi ~ 29 (deg) 

Unit Weight ; 135.8 (iblft'3) 
Unit Weiqht ~ 1 27 (lblll' 3) 
Unit Weight ~ 132.9 (lblft'3) 
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MP 4. 95 , Case 4 , Earthquake. Riverside 

. -. 
.. .. 1111 .. 

Materials 

§ Soii Cemant 
Alluvium 
Compacted Fill 

.. __ _ 

Coh&slon = 2000 (psf) Phi= 20 (deg) Unit W&lght = 125 (lbflt'3) 
Coh&sion = 150 (psf) Phi = 28 (deq) Unit Weight = 110 (lbfl1'3) 
Coh,:,slon = 150 (psf) Phi= 29 (deg) Unit W&ight = 120 (lbfl1'3) 
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MP 4.95 . Case 4 . Earthquake, Landside 

Materials 

§ Soil Cement 
Alluvium 
Co.'llpacted Fill 

~\~-+ 0 .07 

Coh..slon = 2000 (psf) Phi = 20 (deg) Unit Weight = 125 (lb/ftA3) 
Cohe<slon = 150 (psf) Phi = 28 (deg) Unit We!Qht = 11 0 (lblftA3) 
Coh.-slon = 150 (psi) Phi = 29 (deg) Unit Weight = 120 (lblft' 3) 
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MP 5 .43, Case 1, End of Construction , Landside 

Materials 

§ SoiiCement 
COO'lpacted Fill 
Alluvium 

Coh&sion = 2000 (psf) Phi= 20 (deg) Unit Weight = 125 (ibl lt' 3 ) 
Cohe-sion= 150 (psf) Phi = 29 (deQ) Unit WeiQht = 120 (ib/ lt'3) 
Coh&slon = 150 (psf) Phi= 28 (deg) Unit Weight = 110 (ibllt'3) 
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$ $ $ MP 5.43 , Case 1. End of Construction . Riverside 

~· 
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$ FOS = 2.378 $ 

~---~. $ _$ 

Materials 

§ SoiiCament 
Compacted Fill 
Alluvi um 

. . . . , , 
•J;.,., 

Ill 1111 .. "' ........ '£' . 
+ $~ •••••• ~ 

, , , 
: ++ + 

:$ . . . . 

Cohesion = 2000 (psf) 
Coh!!slon = 1 SO (psf) 
Cohesion = 1 SO (psf) 

Phi = 20 (deg) Unit Weight= 125 (lb/11'3) 
Phi= 29 (deg) Unit Weight = 120 (lb/11"3) 
Phi = 28 (deg) Unit Weight = 110 (lb/11'3) 
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$ MP 5.43 . Case 2, Rapid Drawdown . Scour El. 959.49. Water El. 973 .95 .. 
~$ 
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Materials 

§ Soii Cement 
Alluvium 
Compacted Fill 

$ FOS = 1.259 $ 

~~~~~~li: ;;·~· • • • • • • ·~ •,, ~u• 
I , 

I ... 
I 

I , , ... 

$ 

Cohesion = 2000 (psf) Phi = 20 (deg) Unit Weight= 135.8 (lb/11"3) 
Cohesion = 150 (psi) Phi= 28 (deg) Unit Wel!lht = 127 (lb/11"3) 
Cohesion = 150 (psf) Phi= 29 (deg) Unit Weight = 132.9 (lb/11"3) 
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FOS = 2.697 MP 5.43, Case 3. Steady Seepage . Scour El. 959.49 ft ., Water El. 973 .95 ft . 
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Materials 

§ Soli Cement 
Alluvium 
Compacted Fill 

Cohesion = 2000 (psf) Phi= 20 (deg) Unit Weight= 135.8 (lblf1A3) 
Cohesion = 150 (psi) Phi = 28 (deg) Unit Weight = 127 (lb/11'3) 
Cohesion= 150 (psf) Phi= 29 (deg) Unll Weight = 132.9 (lbfftA3) 
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Materials 

§ Soii CGment 
Compacted Fill 
Alluvi um 

• 

MP 5.43, Case 4, Earthquake, Landside 

Coi19-Sion = 2000 (psf) 
Coi19-Sion = 150 (psf) 
Coi1G£ion = 150 (psf) 

Phi = 20 (dGQ) Unit Weight = 125 (ibff1A3) 
Phi = 29 (deQ) Unit WeiQht = 120 (ib/11'3) 
Phi = 28 (dGQ) Unit Weight = 110 (ib/11' 3) 
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MP 5.43, Case 4 . Earthquake. Riverside 

Materials 

§ Soli Cement 
Compacted Fill 
Alluvium 

............. 
......... 

Cohesion = 2000 (psf) 
Cohesion = 150 (psf) 
Cohesio11 = 150 (psf) 

Pill = 20 (deg) Unit Weight = 125 (lb/11'3) 
Phi = 29 (deq) Unit W~ht = 120 (lbfft'3) 
Phi = 28 (deg) Unit Weight = 110 (lb/11'3) 

0.07 .... oiiJI 

940 j_._~~~~~~~~._~~~~~-t~~~~~~._~~~._~~~~~~~~~_.~~~~~~._~~~~~~~~~_.~~~~~~._~~~~ 
1.220 1,240 1,260 1,320 1,360 1.340 1.280 1,300 1,375 

X (ft) 



-.:: 
>-

• 
1.010 

1.000 

990 

980 

970 

960 

• 

MP 6 .04, Case 1, End of Construction , Landside 

Materials 

§ Soil Cernenl 
Alluvium 
Compacted Fill 

Cohesion = 2000 (psf) 
Cohesion = 150 (psf) 
Cohesion = 1 50 (psf) 

Phi= 20 (deg) Unil Weigh! = 125 (lb!fl"3) 
Phi = 28 (defl) Unil Weigh! = 110 (lb/11'3) 
Phi= 29 (deg) Unil Weigh! = 120 (lb/11'3) 
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- t-b.d. I MP 6.04 . Case 1. End of Construction. Riverside 
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~%~ Materials 

~ § Soil Cement 
Alluvium 

+ ~ Compacted Fill 
~ <!i' 

't :~~ ~ :~s_ss $ 
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Cohe-sion = 2000 (psf) 
Cohe-sion = 150 (psf) 
Cohe-sion = 150 (psf) 

Pl\1 = 20 (deg) Unit Weight = 125 (lb/ ft"3) 
Phi = 28 (deg) Unit Weight= 110 (lblft"3) 
Phi = 29 (deg) Unit Weight = 120 (lbl ft"3) 
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., '*' MP 6.04, Case 2, Rapid Drawdown , Water El. 982.9 ft ., Scour El. 973.7 ft . 
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Cohesion : 2000 (psi) Phi : 20 (deg) Unit Weight : 125 (iblfi'-3) 
Cohesion : 150 (psi) Phi : 28 (deg) Unit Weight : 110 (ib/ft'-3) 
Cohesion : 150 (psi) Phi: 29 (deg) Unit Weight : 120 (ib/11'3) 
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MP 6.04, Case 3, Steady Seepage. Water El. 982.9 ft .. Scour El. 973.7 ft. 

Materials 

§ Soil Cernent 
Alluvium 
Co111pacted Fill 

Coi'I&Sion = 2000 (psf) 
Col'lt!slon = 150 (psf) 
Col'l..slon = 150 (psf) 

Phi= 20 (deg) Unit Weight = 125 flblft'3) 
Phi= 28 (d;;q) Unit Weight = 110 (lb/11'3) 
Phi= 29 (deg) Unit Weight= 120 (lblf1'3) 
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Materials 

§ SoiiCement 
Al luvium 
Compacted Fill 

• 
MP 6.04. Case 4 , Earthquake, Landside 

Coh&Sion: 2000 (psf) Phi: 20 (deg) Unit Weight : 125 (ibl lt•3) 
Cohesion : 150 (psi) Phi : 28 (deg) Unit Weight: 11 0 (ib/lt•3) 
Cohesion: 150 (psi) Phi : 29 (deg) Unit Weight : 120 (ib/11•3) 
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• 
MP 6.04, Case 4 , Earthquake. Riverside 

Materials 

§ SoiiCt>ment 
Alluvium 
Compacted Fi ll 

..... ~ ...... 

/ 

Cooeslon = 2000 (psf) 
Coo eslon = 150 (psi} 
Cooeslon = 150 (psi} 

Phi= 20 (deg) Unit Weight= 125 (lb!ft"3) 
Phi= 28 (deg) Unit Weight = 110 (lb/11"3) 
Pill= 29 (degl Unit Weight= 120 (lb!ft'3) 
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MP 8.16, Case 1, End of Construction. Landside 

Materials 

~ 
Riprap 
Compacted Fill 
Filter fabric 
Random Fill 
Alluvium 

Cohesion = 0 (psf) 
Cohesion = 150 (psi) 
Cohesion = 0 (psf) 
Cohesion = 150 (psi) 
Cohesion = 150 (psi) 

Phi = 40 (deg) Unit Weight = 127 (lbl f1'3) 
Phi = 29 (deg) Unit Weight = 120 (lb!f1'3) 
Phi = 25 (deg) Unit Weight = 110 (lblf1'3) 
Phi = 25 (deg) Unit Weight= 1 OS (lblft'3) 
Phi = 28 (deg) Unit Weight = 110 (lb!f1'3) 
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~ · .. . . . . . ... MP 8 .16, Case 1, End of Construction , Riverside • " .. .. ... 

' . . . . ... Materials . ... 

~ R•op 
Cohesion = 0 (psf) Phi = 40 (deg) Unit Weight = 127 (lb/ft"3) 

Compacted Fi ll Cohesion = 150 (psf) Phi = 29 (deq) Unit Weight = 120 (lblft"3) . . Filter fabric Cohesion = 0 (psf) Phi = 25 (deq) Unit Weight = 110 (lb/ft'3) . . Random Fin Cohesion = 150 (psf) Phi= 25 (deq) Unit Weight = 105 (lblft"3) 
Alluvium Cohesion= 150 (psf) Phi= 28 (deg) Unit Weight = 110 (lblft"3) . . . . . . . . . . . . . . . ... ... 
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MP 8. 16, Case 2, Rapid Drawdc>tv'\ V'tatertoEt. 1006.21 ft. , Scour El. 995.88 ft. 

.>. 

_;os = 2.o1s 
+ '1 1('!1.-.;r ~ ~ -+ + . ~" :\. 

'I' <It ~ ~.+. Materials · + + ·1· ~~ 
' • 1> •1• + o-f ~ " ~ Rlprap : ' 11 +-rtt + ~ ~ Alluvium :4 + ;J. + ~ ~ ~ Filter fabric 

1 + ~ '1!• ~ ~ Random Fill 
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Cohf!'slon = 0 (psf) 
Coh..slon = 150 (ps~ 
Coh..slon = 0 (psf) 
Coh..slon = 150 (ps~ 

Pi'll = 40 (deg) Unit Weigh! = 141 .5 (lblftA3) 
Pi'll = 28 (deg) Unit Wei!lh! = 127 (lbfft"3) 
Pi'll = 25 (deg) Unit Wei!lh! = 127 (lbfft"3) 
Pi'll = 25 (deg) Unit Weight= 124 .7 (lblf1"3) 
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MP 8.16, Case 3, Steady Seepage, Water El. 1006.21, Scour El. 995.88 ft. 

Materials 

~ 
Riprap 
Alluviu m 
Filter fabric 
Random Fll 

Cohesion = 0 (psi) Phi = 40 (dag) Unit Weight = 141 .5 (ib/11"3) 
Cohesion = 150 (psi) Phi = 26 (deg) Unit Wel9ht = 127 (iblft'l) 
Cohesion = 0 /psi) Phi= 25 (deg) Unit Wel9ht = 127 (ibll1'3) 
Cohesion = 150 (psi) Phi = 25 (dag) Unit Weight = 124.7 (ib/11' 3) 1 

FOS = 4.911 
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Materials 

~ 
Rlprap 
Compacted Fill 
Filter fa bric 
Random Fll 
Alluvium 

• 

MP 8.46 , Case 4 , Earthquake, Landside 

Cohesion = 0 (psi ) 
Cohesion = 150 (psf} 
Cohesion = 0 (psi) 
Cohesion= 150 (psi} 
Cohesion = 150 (psf} 

Phi= 40 (deg) 
Phi= 29 (deg) 
Phi = 25 (deg) 
Phi= 25 (deg) 
Phi= 28 (deg) 

Unit Weight = 127 (lblf1'3) 
Unit WeiQht = 120 (lb/11'3) 
Unit Weight = 110 (lblftA3) 
Unit Weight = 105 (lblftA3) 
Unit Weight = 110 (lblft'3) ••• 
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U11lt Weight ; 110 (lb!f1'3) 
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Prepared by 

ADOT 

ADOT 

ADOT 

ADOT 

ADOT 

ALPHA Geotechnical & Materials, 
Inc. 

AMEC 

AGUA FRIA LEVEE WEST PAL 18 

Reviewed Project Specific Documents And Reports 

Title 
ADOT Plan and Profile of Proposed State Highway, Buckeye -Phoenix, Maricopa 
County, Project S-371 (1), As Built 

ADOT Plan and Profile of Proposed State Highway Buckeye- Phoenix, Maricopa 
County, BR-S-371(5) As Built 

ADOT Highway Division, Plan and Profile of Proposed Ehrenberg - Phoenix 
Maricopa County, 1-IG-10-2 (37) As Built 
ADOT Highway Division, Plan and Profile of Proposed State Highway Ehrenberg
Phoenix, Maricopa County, 1-10-2 (44), As Built 

State of Arizona, Department of Transportation, Highway Division, Plan and Profile 
of Proposed Ehrenberg- Phoenix Maricopa County, 1-10-2 (75)As Built 

Geotechnical Subsurface Exploration, Rose Garden Lane Drainage Channel , 
Phoenix, Arizona 
Draft Geotechnical Study for FEMA Partial Certification, Camelback Ranch Levee 
South 

A . S t H' h C . . ADOT Plan and Profile of Proposed County Highway Indian School Road, Approach 
nzona ta e lg way ommiSSIOn to Bridge Over Agua Fria River, As-Builts 

Baker 

Cannon and Assoc. 

CH2M Hill 
Civil Eng. Dept 
Civil Eng. Dept 

Construction Inspection & Testi ng 
Co. 

Desert Earth Engineering 

Desert Earth Engineering 

Desert Earth Engineering 

Dibble & Associates Consulting , 
Engineers 

Dibble and Assoc. 

FCDMC 

FCDMC 
FEMA 

Hoffman- Miller Engineers, Inc. 

Hogue & Ass., Inc. 

INCA Engineers, Inc 

Jerry R. Jones & Assoc., Inc. 
Jerry R. Jones & Assoc., Inc. 

Jerry R. Jones & Associates, Inc. 

Johannessen & Girand Consulting 
Engineers, Inc. 

Maricopa County Highway 
Department 

Michael Baker 

Michael Baker Jt. 

Ninyo & Moore 

MCDOT, Plans for the Construction of Scour Protection for Indian School Rd Bridge 
at Agua Fria River, Project No. 65937 As Built 

Final Bridge Scour Assessment Reports for 16 Maricopa County Bridges, Volume I 

Geotechnica l Investigation Report Indian School Distribution Waterline 
Agua Fria River Sediment Transport Study 
Agua Fria River Sediment Transport Study 
Soil Investigation , Tres Rios Landing, SEC Dysart Road and Buckeye Road, 
Avondale, AZ. 

Geotechnical Engineering Investigation on Agua Fria River Channelization, Grade 
Control Structure , at Indian School Rd Bridge 

Geotechnical Engineering Investigation on Agua Fria Channelization , 500ft 
Downstream of Interstate 10 to McDowell Rd , SLA Proj ect No. AZ.-MC-07 
Geotechnical Engineering Investigation on Agua Fria Soil Cement Design and 
Permeability Study at Agua Fria River, Phoenix, Arizona 
MCDOT, Plans for the Construction of McDowell Road Bridge at Agua Fria River, 
Project No. 68105, As Built 
Contract Documents and Special Provisions For Agua Fria River Improvements 1-
10 to Thomas Rd Contract No. FCD 55-16 

Contract Documents and Special Provisions For Agua Fria River Improvements 
Phase I, Roosevelt Irrigat ion District Canal Reconstruction and Siphon Phase II : 
Agua Fria River Channelization and Bank Protection Contract No. FCD 85-1 0 

Inspection reports 2001 through 2010 
Flood Insurance Rate Maps 
MCDOT, Plans for the Construction of Indian School Road Widening at Agua Fria 
River, Project No. 60300 
Geotechnical Exploration Report, Sediment Sampling for Agua Fria River Water 
Course, Maricopa County, Az 
MC 55 Highway Bridge over Agua Fria River Bridge Scour Investigation and Design 
of Corrective Measures 
Agua Fria River Flood Insurance Study 
Agua Fria River, Exhibit 4, HEC I Computer Model 

Agua Fria River, Exhibit 2, Agua Fria Profi les 

Construction Plans For Ag ua Fria River lmprovementsVan Buren St. Utility 
Relocations As-Built Contract No. FCD 56-6 
McDOT Plans for the Construct ion of Indian School Road Bridge Over Agua Fria 
River 
Bridge Scour Investigation and Desigh of Corrective Meaures, Final Report, Indian 
School Road Bridge on the Agua Fria River 
Condit iona l Letter of Map Revision (CLOMR) Application Package fro Dysart Dra in 
of White Tanks/Agua Fria ADMS 
Geotechnical Evaluation, Avondale Municipal Operations Center, Project 
#601017001 

Ninyo & Moore Project 600550016, 6/17/2011 

Date 

December-61 

July-75 

March-50 

March-50 

March-54 

August-04 

August-10 

June-01 

July-96 

September-02 
January-92 
February-94 

April-02 

October-54 

November-54 

February-55 

June-56 

June-55 

February-55 

2001-2010 

December-76 

May-01 

August-97 

January-59 
October-89 

October-59 

March-56 

November-53 

August-97 

January-95 

January-04 

Prepared for 

ADOT 

ADOT 

ADOT 

ADOT 

Wood, Patel , & 
Associates 

FCDMC 

MCDOT 

MCDOT 

City of Avondale 
FCDMC 
FCDMC 

CMX, LLC 

Simons Li & Ass. 

Simons Li & Ass. 

Simons Li & Ass. 

MCDOT 

FCDMC 

FCDMC 

FCDMC 
FEMA 

MCDOT 

KHA 

FCDMC 

FCDMC 
FCDMC 

FCDMC 

FCDMC 

MC Dept of Transp. 

MCFCD 

City of Avondale 
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Ninyo & Moore 

Ninyo & Moore 

Ninyo & Moore 

Ninyo & Moore 
Plummer, Hassan & Associates 

Cons. Eng. 

PRC Toups 

Royden Construction Company 

Samer, Lahlum & Associates, Inc. 

SHB Consulting Geotechnical Eng. 

SHB Consulting Geotechnical Eng. 

SHB Consulting Geotechnical Eng. 

Simons Li & Ass. 

Simons. Li & Assoc., Inc 

Simons. Li & Associates, Inc 

Simons. Li & Associates, Inc 

Simons. Li & Associates, Inc 

Simons. Li & Associates, Inc 

Simons. Li & Associates, Inc 

Simons. Li & Associates, Inc 

The WLB Group 

The WLB Group 

URS 

URS 

USAGE 

USAGE 

USAGE 

USAGE 

USAGE 

USAGE 

USAGE 

Wilson & Company 
Wilson & Company 

WTI 

WTI 

AGUA FRIA LEVEE WEST PAL 18 

Geotechnical Evaluation, Lower Buckeye Waterline , Avondale , Arizona , Project 
#600727001 
Pavement Evaluation , Wai-Mart Store No. 2544, 13055 West Rancho Santa Fe 
Blvd, Project #601871001 
Geotechnical Evaluation, Agua Fria Connector Trail , Riley Drive to Van Buren 
Street, Project #601886001 
Geotechnical Evaluation, Elm Lane Drainage Mitigation , Project #602498001 
MCDOT, Plans for the Construction of Van Buren Street Bridge over Agua Fria 
River, Project No. 68220 , As Built 
Prel iminary Report, Indian School Rd Bridge at the Agua Fria River Rehabi litation 
and Stabilization of Channel 
MCDOT, Plans for the Construction of Lower Buckeye Rd- Crossing the Agua Fria 
River, Project No. 69000, Record Drawings ADOT 
MCDOT, Plans for the Construction of Indian School Road Bridge at Agua Fria 
River, Project No. 68074 
Geotechnical Investigation Report , Channelization - Agua Fria River Thomas Rd & 1-
10, Maricopa County, Arizona 
Agua Fria River Channelization , Thomas Rd to Indian Shoo I Rd, Maricopa County, 
Arizona 
Geotechnical Investigation Report , Proposed Bridge Van Buren over Agua Fria 
River, Maricopa County, Az 
Recommendations Regarding Bank Protection, Utility Crossings and Maintenance 
Anticipated for Channelization Between 1-10 and Thomas Rd 
Flood Control District of Maricopa County, Construction Plans for Indian School 
Road Bridge Pier Protection 
Recommendations Regarding Bank Protection, Utility Crossings, And Maintenance 
Anticipated For Channelization Between 1-1 0 and Thomas Road 
Sediment Transport Report Agua Fria River 
Construction Plans For Agua Fria River Improvements Phase I- R.I. D. Canal 
Reconstruction & Siphon Phase II - Channelization and Bank Protection Contract 
No. FCD 85-10 
Agua Fria River Flood Control Project Analysis of Side Drainage Requirements 
Buckeye Road to 1500 feet South of 1-10, 1-10 to McDowel Rd and Thomas Rd to 
Camelback 
Construction Plans For Agua Fria River Improvements, Buckeye Road to 1-10 FCD 
85-37 
Scour Analysis of the Agua Fria River Between Lower Buckeye Rd and Broadway 
Boulevard 
Technical Data Notebook, Agua Fria River Reach 4 Levee Monitoring for Bank 
Stabilization , FCD Contract 98-20 
Technical Data Notebook, Agua Fria River Reaches1 , 2, and 3 Levee Monitoring for 
Bank Stabilization, FCD Contract 98-20 
Draft Foundation Design Report , Ehrenberg-Phoenix Highway (1-1 0) , Median 
Widening, Sarival Avenue to Dysart Road, Maricopa Counrt 
Final Geotechnical Design Report , Ehrenberg-Phoenix Highway (1-10), Outside 
Widening, Sarival Avenue to SR 101 L (Agua Fria) Maricopa Counrt 
Skunk Creek and the New Agua Fria Rivers Design Memorandum No. 3, General 
Design Memorandum- Phase II , Project Design- Part 4 
Skunk Creek and the New Agua Fria RiversPhase II General Design Memorandum 
Depth ofToe Protection for Bank Stabilization and Levee Design 
Specifications for Agua Fria River Levees Maricopa County, Arizona 
Gila River Basin, Phoenix, Arizona and Vicin ity, Agua Fria River Levees (Buckeye 
Rd to Broadway Rd) Maricopa County, Arizona , Contract Drawings 

Skunk Creek and the New Agua Fria Rivers Supplement to Design Memorandum 
No. 3, General Design Memorandum- Phase II , Project Design- Part 4 

Operation, Maintenance, Repair Replacement and Rehabilitation Manual, Phoenix 
Arizona and Vicinity 

Non-Federal Flood Control Works Inspection Program , Agua Fria River, Arizona 

Agua Fria Mapping Survey Report , 2011 
Agua Fria Levee Aerial Mapping FCD C0-1 8 Assign 4 
Agua Fria Improvement Project, Thomas Rd to North of Indian School Rd , 
Construction Contract 85-1 0 
Agua Fria Rive r Improvements, Buckeye Rd to lnterstate10, Contract No. FCD 85-
37 

Ninyo & Moore Project 600550016, 6/17/2011 

July-04 
Wood, Patel & 

Associates , Inc. 

June-07 
Kim ley-Hom and 
Associates, Inc. 

July-07 
Danelowitz & 

Associates, Inc. 
March-09 Entellus 

March-88 MCDOT 

January-81 MC Highway Dep. 

April-96 MCDOT 

November-83 MCDOT 

June-82 Dibble and Ass. 

September-83 Simons Li & Ass. 

March-85 
E.M. Plummer, 
Consulting Eng. 

November-83 MCFCD 

February-84 FCDMC 

November-53 FCDMC 

July-84 USAGE 

December-84 FCDMC 

January-85 FCDMC 

February-85 FCDMC 

February-88 Brown and Caldwell 

February-99 FCDMC 

April-99 FCDMC 

March-07 ADOT 

September -08 ADOT 

May-86 FCDMC 

November-86 FCDMC 

March-87 USAGE 

July-87 USAGE, LA District 

July-87 FCDMC 

May-97 FCDMC 

February-10 FCDMC 

January-11 FCDMC 
January-11 FCDMC 

October-85 MCFCD 

February-87 MCFCD 

2 
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Agua Fria Levee West, PAL 18 
Avondale, Arizona 

APPENDIX G 

June 17, 2011 
Project No. 600550016 

RIVER MILE POSTS TO AS-BUILT STATIONING CORRELATION 

6005500 16 r 



• 
River Mile Post 

8 .48 
8 .44 

8 .35 

8 .26 

8 .16 

8 .07 

7.98 
7.88 
7.78 

7.69 
7.6 

7.57 

7.55 

7.51 

7.48 

7.46 

7.42 

7.4 
7.38 
7.31 

7.29 

• 7.27 

7.23 

7.21 

7.18 

7.16 
7.13 

7.08 

7.08 
7.05 
7.03 
7.02 

6.93 

6.85 

6.75 

6.66 

6.57 

6.49 
6.39 

6.3 

6.27 
6.24 

6.22 

6.16 

6.15 

6.11 

6 
5.97 

5.94 

5.84 •• 
Project No. 600550016 

APPENDIX G 

AGUA FRIA LEVEE PAL18 

River Mile Post and As-Built Stationing Correlation 

As-Built Levee West 

Stationing Reach 

5304.8 Thomas Rd and Indian School Rd 

5093.6 Thomas Rd and Indian School Rd 

4618.4 Thomas Rd and Indian School Rd 

4143.2 Thomas Rd and Indian School Rd 

3615.2 Thomas Rd and Indian School Rd 

3140 Thomas Rd and Indian School Rd 
2664.8 Thom as Rd and Indian School Rd 
2136.8 Thomas Rd and Indian School Rd 
1608.8 Thomas Rd and Indian School Rd 

1133.6 Thomas Rd and Indian School Rd 

658.4 Thomas Rd and Indi an School Rd 
500 Thomas Rd and Indian School Rd 

288.8 Thomas Rd and Indian School Rd 

130.4 Thomas Rd and Indian School Rd 

24.8 Thomas Rd and Indian School Rd 

-186.4 Thomas Rd and Indian School Rd 

-292 Thomas Rd and Indian School Rd 
-397.6 Thom as Rd and Indian School Rd 
18510 1-10 and Thomas Rd 

18130 1-10 and Thomas Rd 

18020 1-10 and Thomas Rd 
17920 1-10 and Thomas Rd 

17685 1-10 and Thomas Rd 

17586 1-10 and Thomas Rd 

17450 1-10 and Thomas Rd 

17320 1-10 and Thomas Rd 

17181 1-10 and Thomas Rd 

17035 1-10 and Thomas Rd 

16924 1-10 and Thomas Rd 

16770 1-10 and Thomas Rd 

16670 1-10 and Thomas Rd 
16575 1-10 and Thomas Rd 

16135 1-10 and Thomas Rd 

15678 1-10 and Thomas Rd 

15148 1-10 and Thomas Rd 

14672 1-10 and Thomas Rd 

14180 1-10 and Thomas Rd 

13775 1-10 and Thomas Rd 
13280 1-10 and Thomas Rd 

12788 1-10 and Thomas Rd 

12630 1-10 and Thomas Rd 

12478 1-10 and Thomas Rd 

12341 1-10 and Thomas Rd 

12050 1-10 and Thomas Rd 

12000 1-10 and Thomas Rd 

11785 1-10 and Thomas Rd 

11170 1-10 and Thomas Rd 
11025 1-10 and Thomas Rd 
10860 1-10 and Thomas Rd 

10210 1-10 and Thomas Rd 



• 5.78 

5.74 
5.72 

5.69 

5.65 

5.6 

5.54 

5.47 

5.45 

5.43 

5.33 
5.24 

5.21 

5.19 
5.15 
5.05 

4.97 

4 .95 

4 .93 
4.84 
4.74 

4 .72 
4.7 

4 .61 
4.55 

• 4.51 

4 .49 

4.47 
4 .38 

4 .28 
4.26 

4.25 
4.22 

4 .21 

4 .18 

4 .13 

4 .09 

4 
3.92 

3.88 

3.85 
3.81 

3.73 

3.62 

3.53 

3.43 

3.34 

3.24 

3.15 
3.05 

2.95 
2.85 

2.74 

2.64 • 
Project No. 600550016 
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River Mile Post and As-Built Stationing Correlation 

9660 1-10 and Thomas Rd 

9404 1-10 and Thomas Rd 

9369 1-10 and Thomas Rd 

9229 1-10 and Thomas Rd 

8193 Buckeye to 1-9 
7798 Buckeye to 1-10 

7486 Buckeye to 1-10 

7090 Buckeye to 1-10 

6977 Buckeye to 1-10 

6888 Buckeye to 1-10 

6376 Buckeye to 1-10 

5869 Buckeye to 1-10 

5769 Buckeye to 1-10 

5674 Buc keye to 1-10 
5356 Buckeye to 1-10 
4869 Buckeye to 1-10 

4457 Buckeye to 1-10 
4332 Buckeye to 1-10 

4211 Buckeye to 1-10 
3775 Buckeye to 1-10 
3317 Buckeye to 1-10 

3196 Buckeye to 1-10 
3102 Buckeye to 1-10 

2593 Buckeye to 1-10 
2276 Buckeye to 1-10 

2096 Buckeye to 1-10 

1981 Buckeye to 1-10 
1880 Buckeye to 1-10 

1383 Buckeye to 1-10 

875 Buckeye to 1-10 
781 Buckeye to 1-10 

696 Buckeye to 1-10 

563 Buckeye to 1-10 
475 Buckeye to 1-10 
328 Buckeye to 1-10 

10316 Buc keye Rd to Broadway Rd 

10069 Buckeye Rd to Broadway Rd 
9563 Buckeye Rd to Broadway Rd 

9137 Buckeye Rd to Broadway Rd 

8903 Buckeye Rd to Broadway Rd 
8746 Buckeye Rd to Broadway Rd 
8542 Buckeye Rd to Broadway Rd 
8253 Buckeye Rd to Broadway Rd 

7730 Buckeye Rd to Broadway Rd 

7433 Buckeye Rd to Broadway Rd 
7052 Buckeye Rd to Broadway Rd 

6585 Buckeye Rd to Broadway Rd 

6077 Buckeye Rd to Broadway Rd 

5580 Buckeye Rd to Broadway Rd 
5244 Buckeye Rd to Broadway Rd 
4970 Buckeye Rd to Broadway Rd 
4614 Buckeye Rd to Broadway Rd 
4067 Buckeye Rd to Broadway Rd 

3582 Buckeye Rd to Broadway Rd 



• 

• 

• 

2.54 
2.46 
2.38 
2.29 
2.2 

APPENDIX G 

AGUA FRIA lEVEE PAllS 

River Mile Post and As-Built Stationing Correlation 

3074 Buckeye Rd to Broadway Rd 

2654 Buckeye Rd to Broadway Rd 
2196 Buckeye Rd to Broadway Rd 
1688 Buckeye Rd to Broadway Rd 

1138- end 

Source: Agua Fria Levee Freeboard Analysis Report : levee ID #8, #16, and #18, June 2011 by 

WEST Consultants, Inc . 

Project No. 600550016 


